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Final JEE-Main Exam July, 2022/25-07-2022/Morning Session

FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Monday 25t July, 2022)

TIME :9: 00 AM to 12: 00 NOON

Sol.

Sol.

SECTION-A

If momentum [P], area [A] and time [T] are taken
as fundamental quantities, then the dimensional

formula for coefficient of viscosity is :

(A)[PA'T] (B) [P AT']
©)[PA"'T] (D) [P A" T]
Official Ans. by NTA (A)

Viscosity = pascal.second
P*AYT*=[M'L' T

M'L” T [LP[T' 7 =M'L" T
MEL™2Y 77 = M L T

x=1 x+2y=-1 x+z=-1

y=-1

z=0

Viscosity =P' A T’

Which of the following physical quantities have

the same dimensions ?

(A) Electric displacement (D) and surface charge
density

(B) Displacement current and electric field

(C) Current density and surface charge density

(D) Electric potential and energy
Official Ans. by NTA (A)

Electric displacement

D=¢, E

(e}
(p)-fe. -] =, 2
[D] = [o]

— Surface change density = c.

Sol.

Sol.

A person moved from A to B on a circular path as
shown in figure. If the distance travelled by him is
60 m, then the magnitude of displacement would
be : (Given cos135°=-0.7)

(A)42m (B) 47 m
(©)19m (D) 40 m
Official Ans. by NTA (B)
d=R6
60 = Rf_“j
4

R = 60x4 _ @m

3n e

Displacement = \/ R® +R*-2R’cos135

= |[2R* —2R?(-0.7)

2
= +/3.4R? = 3.4[@]
T

~47 m

A body of mass 0.5 kg travels on straight line path
with velocity v = (3x*> + 4)m/s. The net workdone
by the force during its displacement from x = 0 to

X=2mis:

(A) 64 ] (B) 60 J
(©) 12017 (D) 1287
Official Ans. by NTA (B)
vi=3(0)+4=4 = x=0
vi=3(Q2) +4 =~ x=2
=16

W=AK=%m(162 -4)

1 1

=—x—(256-16
5 2( )
_240 _ o5
4




Sol.

Sol.
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A solid cylinder and a solid sphere, having same
mass M and radius R, roll down the same inclined
plane from top without slipping. They start from
rest. The ratio of velocity of the solid cylinder to
that of the solid sphere, with which they reach the

5 4
(A) @ (B) \E
3 14
©) \/; (D) \/;
Official Ans. by NTA (D)
_ / 2gH
hlireere

chlinder _ (1 + k2 / R2 )sphere
V. (1+k*/R?)

sphere

ground, will be :

cylinder

_J1+2/5_\/7X2 14
1+1/2 53 15
Three identical particle A, B and C of mass 100 kg

with
AB = BC = 13 m. The gravitational force on a

each are placed in a straight line
fourth particle P of the same mass is F, when
placed at a distance 13 m from the particle B on the
perpendicular bisector of the line AC. The value of

F will be approximately :

(A)21G (B) 100 G

(C)59G (D) 42 G

Official Ans. by NTA (B)
A

100 100 100

F:GMM+\/§GMM

r’ (N2ry

r? 2

_ Gxl10* (HLJ
13 2
F=100G

7.

Sol.

Sol.

A certain amount of gas of volume V at 27°C
temperature and pressure 2 x 10’ Nm™ expands
isothermally until its volume gets doubled. Later it
expands adiabatically wuntil its volume gets
redoubled. The final pressure of the gas will be
(Usey=1.5)

(A)3.536 x 10° Pa (B) 3.536 x 10° Pa

(C) 1.25 x 10° Pa (D) 1.25 x 10° Pa

Official Ans. by NTA (B)

P, =2x10"Pa

PV:=P,V,

Since V, = 2V, Hence P, = P;/2 (isothermal
expansion)

P, =1x10"Pa
P,(V,)" =P;(2V,)’

_1x10’

P, = =3.536x10°

yls -

Following statements are given :

(1) The average kinetic energy of a gas molecule
decreases when the temperature is reduced.

(2) The average kinetic energy of a gas molecule
increases with increase in pressure at constant
temperature.

(3) The average kinetic energy of a gas molecule
decreases with increases in volume.

(4) Pressure of a gas increases with increase in
temperature at constant pressure.

(5) The volume of gas decreases with increase in
temperature.

Choose the correct answer from the options given

below :
(A)(1) and (4) only (B) (1), (2) and (4) only
(C) (2) and (4) only (D) (1), (2) and (5) only
Official Ans. by NTA (A)
KE, . = éKT
2

1 2
P=—pV,

3 p rms
Note : Statement (4) is correct only if we

consider it at constant volume and not constant
pressure. Ideally, this question must be bonus
but most appropriate answer is option (A)
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9.

Sol.

10.

In figure (A), mass ‘2 m’ is fixed on mass ‘m’
which is attached to two springs of spring constant
k. In figure (B), mass ‘m’ is attached to two spring
of spring constant ‘k’ and ‘2k’. If mass ‘m’ in (A)
and (B) are displaced by distance ‘x’ horizontally
and then released, then time period T, and T,

corresponding to (A) and (B) respectively follow

the relation.

T, =2n 3m
2
T,=2n z
3k
3m
21, [—
L__V2k _ 3
2 2n m \/5
3k

A condenser of 2 uF capacitance is charged
steadily from 0 to 5C. Which of the following
graph represents correctly the variation of potential

difference (V) across it’s plates with respect to the

charge (Q) on the condenser ?

0 5 =q0O 0

Official Ans. by NTA (A)

5—QQ

Sol.

11.

Sol.

12.

Sol.

Q=CV
1
V=—
C Q
. . : 1
Straight line with slope = c
1 1 s
Slope = —= =5x10
Pe=C T 2x10°

Two charged particles, having same kinetic energy,
are allowed to pass through a uniform magnetic
field perpendicular to the direction of motion. If
the ratio of radii of their circular paths is 6 : 5 and
their respective masses ratio is 9 : 4. Then, the ratio

of their charges will be :

(A)8:5 (B)5:4
(C)5:3 (D)8:7
Official Ans. by NTA (B)

\2mk

gqB

Radius of circular path R =

q:

q _ &X&z\/ié:é
q, m, R1 4 6 4

To increase the resonant frequency in series LCR

h

circuit,

(A) Source frequency should be increased

(B) Another resistance should be added in series
with the first resistance.

(C) Another capacitor should be added in series
with the first capacitor

(D) The source frequency should be decreased
Official Ans. by NTA (C)

1
2\ LC

To increase the resonating frequency product of L

f=

and C should decrease.
By joining capacitor in series, capacitor will

decrease




13.

Sol.

14.

Sol.
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A small square loop of wire of side / is placed
inside a large square loop of wire L (L >> /). Both
loops are coplanar and their centres coincide at
point O as shown in figure. The mutual inductance
of the system is :

T
4. .......... L ........... )
2\/5;10L2 wyl?
(A) ——— (B)
ol 2327l
() 220t (D) Mo
L 2\/5752
Official Ans. by NTA (C)

Assuming current I in outer loop magnetic field at

centre =4x “OIL x(2sin45°)=@
4x— nL
L
A

[T |

_ Flux through inner loop

1

Mo 22,0
nL

The rms value of conduction current in a parallel
plate capacitor is 6.9 pA. The capacity of this
capacitor, if it is connected to 230 V ac supply with
an angular frequency of 600 rad/s, will be :

(A) 5pF (B) 50 pF
(C) 100 pF (D) 200 pF
Official Ans. by NTA (B)

. . \%
Current in capacitor [=—
XC

I= (V) x ((DC)
—6
Vo 230x600

15.

Sol.

16.

Sol.

Which of the following statement is correct ?

(A) In primary rainbow, observer sees red colour
on the top and violet on the bottom

(B) In primary rainbow, observer sees violet colour
on the top and red on the bottom

(C) In primary rainbow, light wave suffers total
internal reflection twice before coming out of
water drops

(D) Primary rainbow is less bright than secondary
rainbow.

Official Ans. by NTA (A)

In primary rainbow, red colour is at top and violet
is at bottom.

Intensity of secondary rainbow is less in
comparison to primary rainbow.

Time taken by light to travel in two different
materials A and B of refractive indices pa and pg
of same thickness is t; and t, respectively. If
t,—t; =5 x 10" s and the ratio of pato pugis 1:2,
Then the thickness of material, in meter is : (Given
va and vp are velocities of light in A and B
materials respectively).

(A)5%x 10" v,m (B)5x10""m
(0)1.5%x10"m (D)5 x 10" vgm
Official Ans. by NTA (A)

u_A_c/VA_VB_l

ng ¢/ Vg V_A 2

Let the thickness is d
d_d_ 5%1071°
VB Va

-10
de 5x107" xv, vy
VA~V

Asva=2vg=>d=5x10""x 2vg

Or d=5x10""x v,
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17.

Sol.

18.

Sol.

19.

Sol.

A metal exposed to light of wavelength 800 nm
and emits photoelectrons with a certain kinetic
energy. The maximum kinetic energy of
photo-electron doubles when light of wavelength
500 nm is used. The work function of the metal is
(Take hc = 1230 eV-nm).

(A)1.537eV (B)2.46 eV
(©)0.615eV (D) 1.23 eV
Official Ans. by NTA (C)

1230
k, = 200 [0} ...(D)

1230

k, =2k, = 500 0] ...(2)
Eliminating k; from (1) and (2) we get

1230 1230

=———+¢

500 400

¢=0.615eV

The momentum of an electron revolving in n™ orbit
is given by : (Symbols have their usual meanings)

nh
(A) - (B) -
2mr
nh 2mr
Cc) — D) ==
© . (D) -
Official Ans. by NTA (A)

Angular momentum is integral multiple of L

27
n
mvr= —
271
nh
So momentum mv = —
2nr

The magnetic moment of an electron (e) revolving
in an orbit around nucleus with an orbital angular
momentum is given by :

eL . eL
A) pp = B) b =———
Zm 2m
eL 2eﬂ
© = D)y, =
Official Ans. by NTA (B)

Ratio of magnetic moment and angular momentum

r_ 9

L 2m

Fore™

- e -
—L

H 2m

20.

Sol.

In the circuit, the logical value of A =1 or B =1
when potential at A or B is 5V and the logical value

of A=0or B=0 when potential at Aor Bis 0 V.

V

The truth table of the given circuit will be :

A B Y A B Y
0 0 0 0 0 0
(A)1 0 0 B)1 0 1
0 1 0 0 1 1
11 1 111
A B Y A B Y
0 0 0 0 0 1
©1 0 0 M1 0 1
01 0 0 1 1
1 1 0 1 1 0
Official Ans. by NTA (A)

When both A and B have logical value ‘1’ both
diode are reverse bias and current will flow in
resistor hence output will be 5 volt i.e. logical
value ‘1°.

In all other case conduction will take place, hence
output will be zero volt i.e. logical value ‘0’.

So truth table is

A B'Y
0 0 O
0 1 0 (AND gate)
1 0 0
1 1 1




Sol.

Sol.
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SECTION-B

A car is moving with speed of 150 km/h and after
applying the brake it will move 27 m before it
stops. If the same car is moving with a speed of
one third the reported speed then it will stop after

travelling m distance.

Official Ans. by NTA (3)

2

Stopping distance = Y 4
2a

If speed is made %rd

d=ta. a=2_
9 9

Braking acceleration remains same

3.

Four forces are acting at a point P in equilibrium as
shown in figure. The ratio of force F; to F,is 1 : x

where x =

0=45°

Taking components along x & y

I

3.

Sol.

Sol.

Sol.

A wire of length L and radius r is clamped rigidly
at one end. When the other end of the wire is
pulled by a force F, its length increases by 5 cm.
Another wire of the same material of length 4L and
radius 4r is pulled by a force 4F under same
conditions. The increase in length of this wire is

cm.
Official Ans. by NTA (5)
AL, _F_K: Ff =5cm
AY mwY
4F4¢ F¢
,=———— =5cm

nl6r’Y Y
A unit scale is to be prepared whose length does
not change with temperature and remains 20 cm,
using a bimetallic strip made of brass and iron each
of different length. The length of both components
would change in such a way that difference
between their lengths remains constant. If length of
brass is 40 cm and length of iron will be

cm.

(Cliron = 1.2 ¥ 10” K™ and Otpress = 1.8 x 107 K.
Official Ans. by NTA (60)

Co(1+ 0 AT) =€, (1+ 0, AT) = £, — £
aply =104
1.8x107° x40 =1¢,x1.2x107

. 1.8x107° x40  3x40
"o12x107 2
£, =60cm

An observer is riding on a bicycle and moving
towards a hill at 18 kmh™. He hears a sound from a
source at some distance behind him directly as well
as after its reflection from the hill. If the original
frequency of the sound as emitted by source is
640 Hz and velocity of the sound in air is 320 m/s,
the beat frequency between the two sounds heard
by observer will be Hz.

Official Ans. by NTA (20)

60

Vs =0 18km/h
O —

V=0, V,, =5m/s

reflected hill

G)

f

direct

_(320—5

640 =630Hz
320

freﬂected = (32302_(: > j640 = 650HZ

f_ =650—630=20Hz
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6.

Sol.

Sol.

The volume charge density of a sphere of radius
6 m is 2 pC cm™. The number of lines of force per
unit surface area coming out from the surface of
the sphereis  x 10"°NC™.
[Given : Permittivity of vacuum

€0=885x10"2C*N"'-m?]

Official Ans. by NTA (45)

No. of electric field lines per unit area = electric

field.

Ezﬂ,forrzR
So

pR 2%x6
E: =
3g, 3x8.85x107"

=0.45x10>NC™!

=45x10""N/C
In the given figure, the value of V, will be V.

2V 1xa
H}—'\/\/\/\/\/—
4V 1k

H}—«/vw\/—

¥ 1kQ

6
—

Official Ans. by NTA (4)

AAAY * Vo

[0\

Vo2, Vo4 V=6 _
kQ  1kQ  1kQ

By nodal analysis 0

3V, —12=0

V, =4

8.

Sol.

Sol.

10.

Sol.

Eight copper wire of length / and diameter d are
joined in parallel to form a single composite
conductor of resistance R. If a single copper wire
of length 2/ have the same resistance (R) then its
diameter will be d.

Official Ans. by NTA (4)

. : 4z
Each wire has resistance = pF =r
T

Eight wire in parallel, then equivalent resistance is

L
8 2nd’
Single copper wire of length 2/ has resistance
2{x4  pt
R: =
P nd’  2nd’
= d1 =4d

The energy band gap of semiconducting material to
produce violet (wavelength = 4000 A) LED is
eV. (Round off to the nearest integer).

Official Ans. by NTA (3)

_he_ 1242 1242,

€70 Mnm) 400

Answer rounded to 3 eV

The required height of a TV tower which can cover
the population of 6.03 lakh is h. If the average
population density is 100 per square km and the
radius of earth is 6400 km, then the value of h will

be m.

Official Ans. by NTA (150)

d=+2Rh

d=2x6400xhx107 (h in m)
Area = nd*

= (n % 2 x 6400 x h x 107) km*

6.03 x 100000 = 100 x 7t x 2 x 6400 x 10° h

e 6.03x10°
10xmtx128
h=150m
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FINAL JEE-MAIN EXAMINATION - JULY, 2022
TIME : 9: 00 AM to 12 : 00 NOON

(Held On Monday 25t July, 2022)

Sol.

Sol.

SECTION-A
SO,Cl, on reaction with excess of water results
into acidic mixture
SO,Cl, + 2H,0 — H,SO4+ 2HCI
16 moles of NaOH is required for the complete
neutralisation of the resultant acidic mixture. The
number of moles of SO,Cl, used is :
(A) 16 (B) 8
(€4 D)2
Official Ans. by NTA (C)

Let n(SO,Cl,) = x moles

+ n(H,SOy4) = x, n(HCI) = 2x

= n(H+) = 4x

For Neutralisation

=n(H") =n(OH)

=>4x=16

=>x=4

Which of the following sets of quantum numbers is

not allowed ?
(A)n=3,l=2,ml=0,s=+%

B)n=3,1=2, m=-2,s=+

NIk N|R

C)n=3,1=3, m=-3,s=—
(D)n=3,1=0,m=0,5=-

Official Ans. by NTA (C)

1=0,1,2......(n— 1)

forn=3
1=0,1,2
= 1=3,

not possible for n =3

3.

Sol.

Sol.

The depression in freezing point observed for a
formic acid solution of concentration 0.5 mL L' is
0.0405°C. Density of formic acid is 1.05 g mL™".
The Van't Hoff factor of the formic acid solution is
nearly : (Given for water k= 1.86 K kg mol ")

(A) 0.8 B) 1.1

) 1.9 (D)2.4

Official Ans. by NTA (C)

[HCOOH]=0.5ml 1"
= (0.5ml x 1.05 gml ") HCOOH in 1L
= 0.525 g HCOOH in 1L

(0.525/46)
m=———
lkg

mol [Assuming dilute solution]

AT, _ 0.0405x46 _
km 1.86x0.525

S AT, =iKm=i=

20 mL of 0.1 M NH4OH is mixed with 40 mL
0of 0.05 M HCI. The pH of the mixture is

nearest to:

(Given: Ky(NH,OH) =1 x 107, log 2 = 0.30,

log 3 =10.48,log 5=0.69, log 7=0.84,

log 11 =1.04)
(A)3.2 (B)4.2
(©)5.2 (D) 6.2

Official Ans. by NTA (C)

NH,OH + HC1 — NH,CI + H,O
mmole 2 2

2 mmole

N _2mmole=i
[, )= 60ml 30

4

b PK, =K, —logC _14-5+1.48
2

p =5.24
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Sol.

Sol.

Sol.
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Match List - I with List - IT
List- I

A) Ni(g) +3Hy(g) - INHi(g) 0 Cu

B) CO(g) +3H,(g) — CHy(g) + H,O(g) [ Cu/ZnO-Cr,04

C) CO(g) + Hy(g) — HCHO(g) (I11) FexOy+ K,0 +ALO4

D) CO(g) +2H,(g) - CH,OH(g) (TV) Ni

List - IT

=

(
(
(
(

Choose the correct answer from the options given
below :

(A) (A) - D), (B) - V), (C) - (D), (D) - (I1I)

(B) (A) - D), (B) - (1), (C) - (IV), (D) - (1)

(©) (A) - (D), (B) - AV), (C) - (1), (D) - (I)

(D) (A) - (1), (B) - (D), (C) - AV), (D) - (II)
Official Ans. by NTA (C)

Factual

The IUPAC nomenclature of an element with
electronic configuration [Rn]5f'*6d'7s” is :
(A) Unnilbium (B) Unnilunium
(C) Unnilquadium (D) Unniltrium
Official Ans. by NTA (D)

Atomic Number 103
The compound(s) that is(are) removed as slag

during the extraction of copper is :

(1) CaO (2) FeO

(3) ALLO4 (4) ZnO

(5) NiO

Choose the correct answer from the options given
below :

(A) (3) (4) Only (B) (1), (2), (5) Only

(©) (1), (2) Only (D) (2) Only

Official Ans. by NTA (D)

FeO + Si0, — FeSiO;
The H,0,

permanganate in acidic medium leads to the

reaction  of with  potassium
formation of mainly:

(A) Mn** (B) Mn*

(C) Mn** (D) Mn®*

Official Ans. by NTA (A)

H,0, + MnO, — Mn** + 0, (unbalanced)

9.

Sol.

10.

Sol.

11.

Sol.

12.

Sol.

Choose the correct order of density of the alkali
metals :

(A)Li<K <Na<Rb<Cs
(B)Li<Na<K<Rb<Cs
(C)Cs<Rb<K<Na<Li
(D)Li<Na<K<Cs<Rb

Official Ans. by NTA (A)

Factual
The geometry around boron in the product 'B'

formed from the following reaction is

BF, + NaH —>** A + NaF

A+NMe, - B
(A) trigonal planar (B) tetrahedral
(C) pyramidal (D) square planar

Official Ans. by NTA (B)

BF, + NaH—""— B,H, +NaF

(diborane)

B,H, +NMe, —>2[BH, < NMe, |

symmetrical cleavage

H
]|3 Me
- \ /
H™ | N<\
H \ Ve
Me

The interhalogen compound formed from the
reaction of bromine with excess of fluorine is a :
(A) hypohalite (B) halate

(C) perhalate (D) halite

Official Ans. by NTA (B)

+5
Br,+5 F, 2BrF, —%% > HBrO, (Forms bromate)

(excess)

The photochemical smog does not generally

contain :
(A)NO (B) NO,
(©) SO, (D) HCHO

Official Ans. by NTA (C)

Factual

10



Final JEE-Main Exam July 2022/25-07-2022/Morning Session

13. A compound 'A' on reaction with 'X' and 'Y
produces the same major product but different by
product 'a' and 'b'. Oxidation of 'a’ gives a
substance produced by ants.

CHy  CHs
L» a+O=C-CHy;—C-CH;
CH;  CHj i
i | CH,
H,C=C—CH,—-C-CHjs :
I CH;  CH;
Ha [ Y, pio-C—cy—c-cn
Compound ‘A" - a7 8
CH,

Sol.

14.

Sol.

X’ and ‘Y’ respectively are :
(A)KMnO,/H" and dil. KMnO,, 273 K

(B) KMnO,(dilute), 273 K and KMnO,/H"
(C) KMnO4/H" and O, H,0/Zn
(D) O3, H,0/Zn and KMnO,/H"
Official Ans. by NTA (D)

o H,C HC
H_{‘;l'—i— 0=—C—CH,——C—CH,
LS “oH |
H,C D (b)
CH3 3 \S@& CHS
¥
HC=C-CH—C—CH, &
N |
CH, O H HT HC
20
S B¢ +o—c CH,—C—CH,

(@) ‘i
CH,

Most stable product of the following reaction is:

OH
(i) HyC O S0,Cl, Pyridine
(ii) NaCN, DMF ]
CN
(A) (B) \/'\
CN gN
© D) A~
E\
Official Ans. by NTA (B)
OH or
s CN
H,C el C cH, SN* :
LNy
CN’

15.

Sol.

16.

Which one of the following reactions does not
represent correct combination of substrate

and product under the given conditions ?

O O
Cl H, H
A) —amso. "
Pd.BaS0O,

(B) /O/ /d

CO,CH;
(C) /Q/ (1) AlH(iso Bu), H
(D) OH (1) NayCrO5
(11 H50,, H,O

(11 H,O
Official Ans. by NTA (D)

(i) DIBAL-H
(n HyO

OH is formed

An organic compound 'A' on reaction with NH;
followed by heating gives compound B. Which on
further strong heating gives compound C
(CgHsNO,). Compound C on sequential reaction
with ethanolic KOH, alkyl chloride and hydrolysis
with alkali gives a primary amine. The compound

Ais:
CHO
wex
CHO
CHO
o T
COOH

COOH

X
CHO
oL
OH

Official Ans. by NTA (C)

11



Sol.

17.

Sol.
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Gabriel Pthalimide reaction
COOH CONH,
—_—
A
COOH CONH,
(B)
[ strong heating

KOH
EtOH

\

©
R-Cl
S\2 o
/ _
OH
N-R ——» RNH,
H,0

\
0

Melamine polymer is formed by the condensation

of :
H,N N NH
YT
NTN + HCHO

NH,

(A)

N + HCHO

H,yN NH,

+ HCHO

©)

(D)
NH,

Official Ans. by NTA (A)

H,N NH,

N
hahd
NTN

NH,
Formaldehyde HCHO

Melamine

Melamine :

formaldehyde Resin is melamine

polymer

18.

Sol.

19.

Sol.

20.

Sol.

During the denaturation of proteins, which of these
structures will remain intact ?

(A) Primary

(B) Secondary

(C) Tertiary

(D) Quaternary

Official Ans. by NTA (A)

Primary  structure remains intact during
denaturation of proteins

Drugs used to bind to receptors, inhibiting its
natural function and blocking a message are

called :

(A) Agonists

(B) Antagonists

(C) Allosterists

(D) Anti histaminists

Official Ans. by NTA (B)

Factual

Given below are two statements :

Statement I : On heating with KHSO,, glycerol is
dehydrated and acrolein is formed.

Statement II : Acrolein has fruity odour and can
be used to test glycerol's presence.

Choose the correct option.

(A) Both Statement I and Statement II are correct.
(B) Both Statement I and Statement II are incorrect
(C) Statement 1 is correct but Statement II is
incorrect.

(D) Statement I is incorrect but Statement II is
correct.

Official Ans. by NTA (B)

Acrolein has a pungent, suffocating odour.

Acrolein is used to detect presence of glycerol

12
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Sol.

Sol.

Sol.

SECTION-B
Among the following species
N, N, N, ,N,, 0,,0,", 0,,0,”
the number of species showing diamagnetism is

Official Ans. by NTA (2)

Diamagnetic species are: N, 0>

The enthalpy of combustion of propane, graphite
and dihydrogen at 298 K are: —2220.0 kJ mol ', —
393.5 kJ mol ' and —285.8 kJ mol ' respectively.
The magnitude enthalpy of formation of propane
(C3Hy) is......... kJ mol™'. (Nearest integer)

Official Ans. by NTA (104)

3C, . +4H

(gr) 2(g)

=-103.7 kJ mol!

— C,H

8(2)

The pressure of a moist gas at 27°C is 4 atm. The

volume of the container is doubled at the same

temperature. The new pressure of the moist gas is
.. x10"" atm. (Nearest integer)

(Given : The vapour pressure of water at 27°C is

0.4 atm)

Official Ans. by NTA (22)

[P ], +V-P.=4
[Py ], =4-04=36

=1.8 atm

new

As volume is doubled, [Pgas:l

New Total Pressure = 1.8 + 0.4 = 2.2 atm

The cell potential for Zn|Zn*" (aq)||Sn*"|Sn is 0.801
V at 298 K. The reaction quotient for the above
reaction is 102, The number of electrons involved

in the given electrochemical cell reaction is. . . . ..

(Given E) . =-0.763V, E_ _  =+0.008V
and 2.303RT =0.06V)

F
Official Ans. by

Sol.

Sol.

Sol.

Sol.

~ 2.303RT

E=E’ logQ

Here, E =+0.801V , E”=0.008 — (-0.763)

=+0.771 V
- 0.801 = +0.771 296 log10™
n

>n=4

The half life for the decomposition of gaseous
compound A is 240 s when the gaseous pressure
was 500 Torr initially. When the pressure was 250
Torr, the half life was found to be 4.0 min. The
order of the reaction is....... (Nearest integer)
Official Ans. by NTA (1)

(t112 )500 torr = 240 sec = 4 min.

(t12)250 torr = 4 min.

tpocal”

As ty, is independent of initial pressure. Hence,
order is 1st order.

Consider the following metal complexes :
[Co(NH;)I™"

[CoCI(NH3)s]**

[Co(CN)e]*

[CO(NH3)5(HzO)]3+

The spin-only magnetic moment value of the
that light with shortest
wavelength is B.M. (Nearest integer)

Official Ans. by NTA (0)

complex absorbs

A, oc—

Here, CN™ being SFL will have maximum CFSE
So, [Co(CN)e]> will be d*sp’, p=0

Among Co™, Ti*", V*" and Cr*"ions, one if used as
a reagent cannot liberate H, from dilute mineral
acid solution, its spin-only magnetic moment in
gaseous state is ...... B.M. (Nearest integer)
Official Ans. by NTA (5)

Co’" can’t liberate H,.
It has d° configuration,

Number of unpaired electrons = 4

nL=+4x6 =492 B.M.

13



Sol.

Sol.
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While estimating the nitrogen present in an organic
compound by Kjeldahl's method, the ammonia
evolved from 0.25 g of the compound neutralized
2.5 mL of 2 M H,SQO,. The percentage of nitrogen

present in organic compound is ...... .

Official Ans. by NTA (56)

VN — L4NV))
massof organic compound
ouN = L4(25x2x2) _

0.25

The number of sp® hybridised carbons in an acyclic
neutral compound with molecular formula C,HsN
is:

Official Ans. by NTA (1)

DU=4+1—(5—_1):3
2

H?C—CH:CH—CEN
S];)3

or

CH, =C=CH=CH=NH

Zero sp3 carbon

10. In the given reaction
H,C

Il
C—-OEt =
O Et A

CH,~C~CH;

(Where Et is -C,H5)
The number of chiral carbon/s in product A is

Official Ans. by NTA (2)

O
Clo~ N0
o2 ="
H

2 chiral carbons

Sol.

14
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FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Monday 25* July, 2022)

TIME:9:00 AM to 12: 00 NOON

Sol.

Sol.

SECTION-A
The total number of functions,
f:{1,2,3,4}{1,2,3,4,5,6}
such that f(1) + f(2) = {(3), is equal to :
(A) 60 (B) 90
(C) 108 (D) 126
Official Ans. by NTA (B)

A={1,23,4}

B={1,2,3,4,5,6}

Here f(3) canbe 2, 3,4, 5,6

f(3) =2, (f(1), f(2)) — (1,1) — 6 cases

f(3) =3, (f(1), £(2)) — (1,2), 2,1)

—> 2 x6=12cases

f(3) =4, (f(1), f(2)) — (1,3), (3,1), (2,2)

—> 3 x 6 =18 cases

f(3) =5, (f(1), f(2)) — (1,4), (4,1), (2,3), (3,2)

—> 4 x 6 =24 cases

f(3) = 6, (f(1), £(2)) — (1,5),(5,1),(2,4),(4,2),(3.3)
—> 5 x 6 =230 cases

Total number of cases = 6+ 12 + 18 + 24 + 30 =90
If op,y,6 are the roots of the equation
x'+x +x +x +1 =0, then

(X,ZOZ] + BZOZ] + YZOZ] + 82021 ls equal to .

(A)—4 (B) -1
©1 (D)4
Official Ans. by NTA (B)

o,B, v, 0 root of the equation
X'+xX+xX+x+1=0
Which are 5" roots of unity except 1.

then (X,ZOZ] + BZOZ] + 'YZOZ] + 82021 =

o+B+y+06 =-1

Sol.

Forn € N, let S ={zeC:|z—3+2i|=%} and

Tnz{zec:lz—2+3i|=l}.
n

Then the number of elements in the set
(neN:SNT =¢}is:
A0 (B)2 O3
Official Ans. by NTA (D)

(D)4

S, :lz—(3- 2i)| = % is a circle center C (3,-2)

and radius n/4

: 1
T :|z— (2- 31)| =— is acircle center C, (2,-3)
n

and radius 1/n

Here S, N T =¢

Both circles do not intersect each other
Case-1: CC,>n/4+ 1/

N
4 n
thenn=1,2,3,4
1
Case-2:CC, < .
n
2
-4
=2 <2
4n

= n has infinite solutions forn € N

The number of 6 € (0, 47) for which the system of
linear equations

3(sin30)x-y+z=2

3(cos20)x+4y+3z=3

6x+7y+72=9

has no solution is :

(A)6 B)7 ©) 8 D)9
Official Ans. by NTA (B)

15



Sol.

Sol.

Sol.
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The system of equation has no solution.

3sin30 -1 1
D=|3cos20 4 3|=0
6 7 7

21sin30+42cos20 —42=0
sin30+2cos20 —2=0

Number of solution is 7 in (0,47)

If lim(\/n2 -n-1 +1’10L+B) =0 then 8(at + B)

n—oo

is equal to :
(A4 (B) -8
(C) -4 (D) 8

Official Ans. by NTA (C)

1

t1j2+an+[3=0
n

hmn@—n

n—oo

2=

. — || -= 2

E%H{l—l(ntlj+ 2\ 2 (ntlj +m}+an+[3—0
2\ n 21 n

limn—l+l+....+na+B=0

n—o 2 n

1

:—1, = —
o B 5
8(cu + P) = —4

If the absolute maximum value of the function f(x)

= (= 2x + 7) eI G e interval [-3,
0] is f(a), then :

(A)a=0 (B) a.=-3

(©) a e (-1,0) (D) o e (-3,-1)

Official Ans. by NTA (B)

£1(x) = e 0D (1252 _2x 4 7)(x +3)(x = 5) +2(x — 1))

for x € [-3,0]

=>f’x)<0
f(x) is decreasing function on [-3,0]

The absolute maximum value of the function f(x)
isatx =-3

>oa=-3

7.

Sol.

Sol.

The curve y(x) = ax’ + bx’ + cx + 5 touches
the x-axis at the point P(-2, 0) and cuts the
y-axis at the point Q, where y' is equal to 3.

Then the local maximum value of y(x) is :

27 29 37 9
A) — B) — C) — D) —
()4 ()4 ()4 ()2

Official Ans. by NTA (A)
y(x) = ax’ + bx’ + cx + 5 is passing through

(-2,0) then8a—4b +2c=5...... (1)

y(X) = 3ax’ + 2bx + ¢ touches x-axis at (-2,0)

12a—4b+c=0 ... 2)
again, for x=0,y’(x) =3
c=3 L 3)

Solvingeq. (1), 2) & (3) a= —%, b= _%

3, 3
(xX)=—=x>—-Zx+3
y'(x) 2x 2x

y(x) has local maxima at x =1

27
)= —
y(D) 2

The area of the region given by

A={(x,y): X <y <min {x+2,4-3x}}is:

31 17 19 27
A) — B) — C) — D) —
(A) g (B) 6 © ¢ (D) g
Official Ans. by NTA (B)
Y = x+2
N
e
/-1 1/2 1 \
y =4 = 3x

17

1
2

A= I(x+2—x2)dx+ (4—3x—x2)dx=z
-1

Y[ S———
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9.

Sol.

10.

For any real number Xx, let [x] denote the largest
integer less than equal to x. Let f be a real valued
the

defined on interval

x —[x],

1+[x]-x

function

if(x) is odd
if(x) is even

[-10,10] by f(x) ={

20
Then the value of E I f(x)cosmxdx is:

-10

(A) 4 (B) 2
© 1 (D)0
Official Ans. by NTA (A)

f(x) is periodic function whose period is 2

2 10
— '[ f(X)COSTEXdX—TXIOIf(X)COSRXdX

—10

1 2
=7’ U(l—x)cos nxdx+j(x —1)cos nxdxj
0 1

Using by parts
4

= 1‘[:2 X —2 = 4
T

The slope of the tangent to a curve C : y =y(x) at

e —6e ™ +9

any point [X, y) on it is LI C
y p y 2+ 0¢ 2

I =
passes through the points (0,— +—J and
2 242

(a,%emj then e” is equal to :
" 3+42
3-2

® )I(?Q

« w(?ﬂ

J2+1
V2-1

Official Ans. by NTA (B)

D)

Sol.

11.

Sol.

dy _2e™—6e™ +9
dx 2+9e™>
ﬂ o 6e”

e —
dx 2e** +9

er 4, [\/Eex J
—tan 3 +cC

2

y =
If C passes through the point (0 +—J

22
AN )

c=———tan —
4 3

,lGZ(xj
2

Again C passes through the point (OL

3 (3 2 j
J2\3-42
The general solution of the differential equation
(x —y)dx + y(5x +y)dy = O is :
(A) v +x)' =Cl(y* + 2x)’l
B) (y* +2x)' = CI(y’ + x)’l
O Iy’ +x)’1 =CQY +x)’
D) Iy’ + 2x)’l = C2y" + x)*
Official Ans. by NTA (A)

then e” =

x - yz)dx +y(5x + yz)dy =0

dy _ y-x
dx  y(5x+y*)

2ydy _y y’ —Xx

dx 5x+y°
ﬂ:z( v—xj y
dx Sx+v

k+x%—2( kx—x j
dx 5x + kx

dk _(k2+3k+2)
dx k+5
| (5+k) g dx

Lety'=v

Il
z

(k+1D)(k+2) X

j[i_i K= [9%
k+1 k+2 X

4In(k+ D -3Ink+2)=-Inx +Inc
(k+1)"

3=—mx+mc
(k+2)

c(y2 +2x)3 = (y2 + x)4

17



12.

Sol.

13.

Sol.

14.
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A line, with the slope greater than one, passes
through the point A(4, 3) and intersects the line x —
y — 2 = 0 at the point B. If the length of the line

29

segment AB is = then B also lies on the line :

(A)2x+y=9 B)3x-2y=7
O)x+2y=6 D) 2x-3y=3
Official Ans. by NTA (C)

Let B(x,, x, —2)

Jx, =4y +(x, —2-3) =@
Squaring on both side
18x,”— 162x, +340=0
51
== or X, =
9
_»
Yy 9

X

or y, =

Option (C) will satisfy (?,%

Let the locus of the centre (a, ), B > 0, of the
circle which touches the circle x* + y - 1y =1
externally and also touches the x-axis be L. Then
the area bounded by L and the line y =4 is :

3242 02 64

4
B =
3 (B) 3 ©) 3

Official Ans. by NTA (C)

32
A D) —
(A) D) 3

(@-0’+@B-1y=@+1)
o = 4P
x2=4y

2
A= 2]4 4 X |gx =
ol " g 3

Let P be the plane containing the straight line
x=3 y+4 z-7

and perpendicular to the
9 -1 -5 petp

. . . X
plane containing the straight lines 5 =

W <

_z and
5

%z % = % If d is the distance of P from the point
(2,5, 11), then d” is equal to :

147 2
(A) N (B) 96 © 3? (D) 54

Official Ans. by NTA (D)

Sol.

15.

Sol.

ax—-3)+by+4)+c(z-7)=0

P: 9a-b-5c=0
—-1la-b+5¢c=0

After solving DR’s o« (1, -1, 2)

Equation of plane

Xx-y+2z=21

i=3

NG

%
3

Let ABC be a triangle such that BC=a , CA = B,

dZ

AB=c, lal=6+2, Ibl=2y/3and b-c = 12
Consider the statements :

(S |(5x6)+(6x5)|—|E|=6(2J5—1)

(S2) : ZABC = cos™ (\/%J Then

(A) both (S1) and (S2) are true
(B) only (S1) is true

(C) only (S2) is true

(D) both (S1) and (S2) are false
Official Ans. by NTA (D)

a+b+c=0

b+c=-a

6] + [cF +2b.¢ = [

lcl =6
SI:laxb+cxbl —Icl
I(a+c)xbl - 1Icl
|I-bxbl - Icl
0-6=—-6
S2:a+b+c=0
b+c=-a

lal® +1bl? = 2lallblcos(LACB) = ¢

cos (ZACB) = \/g

18
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16.

Sol.

17.

Sol.

If the sum and the product of mean and variance of
a binomial distribution are 24 and 128 respectively,

then the probability of one or two successes is :

33 33 33 33
S B Ox O

Official Ans. by NTA (C)

(A)

np + npq =24 (D
np - npq = 128 ...(2)
Solving (1) and (2) :

Wegetp:%,q:%,n:?ﬂ.

Now,
PX=1)+PX=2)

2 30

- 32Cl pqSl + 32C2 p q

33
=?

If the numbers appeared on the two throws of a fair
six faced die are o and 3, then the probability that

x2+ocx+[3>0,f0rallxeR,is:

17 4 1 19
A) —= B) — - D) —
()36 ()9 (C)2 ()36

Official Ans. by NTA (A)

X+ox+B>0,VxeR

D=o’-4B<0

o’ < 4B

Total cases = 6 x 6 =36

Fav.cases=f=1,a=1
p=2,a=1,2
p=3,a=1,2,3
p=4a=1,2,3
B=5a=1,2,3,4
=6a=1,2,3,4
Total favourable cases = 17

17
Px)= —
(x) 36

18.

Sol.

19.

Sol.

The number of solutions of Icos x| = sin X, such
that 4n <x <4 mis:

(A)4 (B)6 (©) 8
Official Ans. by NTA (C)

(D) 12

N

J
\4

2 solutions in (0, 27)

So, 8 solutions in [-4 7, 4 7]

A tower PQ stands on a horizontal ground with
base Q on the ground. The point R divides the
tower in two parts such that QR = 15 m. If from a
point A on the ground the angle of elevation of R
is 60° and the part PR of the tower subtends an
angle of 15° at A, then the height of the tower is :

(A) 523 +3)m (B) 5(/3+3)m

(©) 103 +1) m (D) 10243 +1) m
Official Ans. by NTA (A)

P
X
R
150 15
60°
I_Q
i = tan 60° (D)
AQ
54X _ tan75° .2
(—1) = x=10\/§
(2

So,PQ= 52+/3+3)m

19
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20. Which of the following statements is a tautology ?
A)((p v =p B)p=({~p)va
O -pva=q D g=(~p)vaq
Official Ans. by NTA (D)
Sol. p q ~p ~q ~pvq
T T F F T
T F F T F
F T T F T
F F T T T
options 1 2 3 4
T T T T
T F T T
F T T T
F T F T
SECTION-B
2 -1 -1
1. LetA=|1 0 -1|andB=A-LIfo= *@2_1,
1 -1 O
then the number of elements in the set
{ne{l,2,...,100} : A"+ (0B)" = A + B} is equal
to
Official Ans. by NTA (17)
2 -1 -1
Sol. A=|1 0 -1|=>A'=A=A"=A
1 -1 0
Vne({l?2,...,100}
1 -1 -1
Now,B=A-1=|1 -1 -1
1 -1 -1
B’=-B
—B'=-B’=B
—B'=B
= B”=B
Also, ®™* =1

So, n =common of {1, 3,5, ...,99} and
{3,6,9,...,91} =17

2.

Sol.

Sol.

The letters of the word ‘MANKIND’ are written in
all possible orders and arranged in serial order as
in an English dictionary. Then the serial number of

the word ‘MANKIND’ is .
Official Ans. by NTA (1492)

T NN B S T

(4;61j+(5!><0)+(4;3j+(3!><2)+(2! * 1)+ (11 x1)+(0! x0) +1 =1492
If the maximum value of the term independent of t
1 15
(1 _ X)IO
t

1

in the expansion of 2x5 + , X >0, is

K, then 8K is equal to .
Official Ans. by NTA (6006)

5 15 (l—x)%
Tr+1=lCr t2X5 ) t—r

For independent of t,
30-2r-r=0
=r=10

So, Maximum value of ISCIO x(1 = x) will be at

1
X=—

2
i.e. 6006

Let a, b be two non-zero real numbers. If p and r
are the roots of the equation x* — 8ax + 2a = 0 and
q and s are the roots of the equation x* + 12bx + 6b

1
S

| —

=0, such that —,—,—,— arein A.P.,thena' —b'is

111
pqr

el

equal to

Official Ans. by NTA (38)

20
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Sol.

Sol.

x —8ax +2a=0 X + 12bx +6b=0

p+r=3_8a q+s=-12b
pr=_2a gs = 6b
l+l=4 l+l=_2
p T q s
£=4 Ez_z
q T

1
= — r=-1
d 2
1 S_—l
P 5 4
Now, l—lzi—i =38

a b pr gs

Leta,=b,=1,a =a  +2andb =a +b  for

15
every natural number n > 2. Then Z:an-bn is

n=l
equal to .
Official Ans. by NTA (27560)

a,=b =1
a,=a +2=3
a=a+2=35
a,=a+2=7
=a =2n-1
b,=a +b =4
b,=a,+b,=9
b,=a,+b,=16
bn=n2

15

Zanbn

n=1

15

> (2n-Dn’
n=1

15
> (2n’-n?%)
n=I

n’(n+1) 3 n(n+1)(2n+1)

=2
4 6
Putn=15
2x225x16x16  15x16x31
- 4 6
= 27560

6.

Sol.

Sol.

[4x* —8x + 51, if 8x* —6x+1>0

Let f(x) = )
[4x* —8x+5], if 8x*—6x+1<0

where [a] denotes the greatest integer less than or

equal to a. Then the number of points in R where f

is not differentiable is

Official Ans. by NTA (3)

13 &
4 i
3 :<—*
SR N S
1 X, 1
4 2
ND at l,xl,l
4 2
. (n+D*!
If im———— [(nk + 1) + (nk + 2) + ... +
n—oo n
(nk + n)] = 33. limT-[lk+2k+3k+...+nk],
HA)OOn

then the integral value of k is equal to

Official Ans. by NTA (5)

LHS
k-1
im D ke 142440
n—oo n
k-1

= lim%-{nzk +M}

n—o n 2

)
m+D" 2 k+> 1
2

= lim

n—oo nk+1

1 (1+1J
- lim(1+—j k+T“

n—oo n

21



Sol.

Sol.
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RHS
= limi(l“+2k - +n“)=L
n—0 ! k+1
LHS =RHS
= k+l=33-L
2 k+1

= @2k+1)(k+1)=66
= (k-5)(2k+13)=0

=k=5o0r —E
2

Let the equation of two diameters of a circle x* +y’
-2x +2fy + 1 =0be 2px —y =1 and 2x + py = 4p.
Then the slope m € (0, «) of the tangent to the
hyperbola 3x* —y* = 3 passing through the centre of
the circle is equal to .

Official Ans. by NTA (2)

2p+f-1=0
2-pf4p=0
2=p(f+4)
2
P f+4
2p=1-f

4 p—
f+4
£ +3f=0
f=0o0r-3

...(1)
...(2)

1-f

Hyperbola 3x* -y’ =3, x’ — y? =1

y=mx +ym’ -3

It passes (1, 0)

o=m +Vm?-3

m tends oo

It passes (1, 3)

3=m +/m* -3

B-m)=m'-3

m=2

The sum of diameters of the circles that touch (i)

the parabola 75x° = 64(5y — 3) at the point (%,gj

and (ii) the y-axis, is equal to
Official Ans. by NTA (10)

o 645( 3

75 75

. 8 6
equation of tangent at s

8 64775 3

X.—=
5 15 2 5

10.

Sol.

3x-4y=0
equation of family of circle is

(x—%} +(y —g) +A(Bx-4y)=0

It touches y axis so f = ¢

X +y + x(3k—?j+y(—4k—%j +4=0

2
[4x+1§j
A — ]

4

A =z ork:—§
5 5

k:z, r=1
5

A =—§, r=4

5
d+d, =10

The line of shortest distance between the lines
x=2 y-1 1z d x=3 y-5 z-1

0 1 1 2 2

an angle of cosl( f%} with the plane P : ax —y —

z =0, (a > 0). If the image of the point (1, 1, -5) in
the plane P is (a, B, v), then o +  — y is equal to

makes

Official Ans. by NTA (3)

DR’s of line of shortest distance

= —i+2j-2k

N O =
N = >
—_ = )

angle between line and plane is cos ', /% =a

cos oL = i sinoc—i
\27° 33

DR’s normal to plane (1, -1, —1)

ingo —a-2+42 | _ 5
VardriVal+1+1] 343
V3lal=5Va®+2

3a’=25a"+ 50

No value of (a)
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Sol.

Sol.
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FINAL JEE-MAIN EXAMINATION - JULY, 2022
(Held On Monday 25 July, 2022)

PHYSICS | TEST PAPER WITH SOLUTION |

SECTION-A
In AM modulation, a signal is modulated on a
carrier wave such that maximum and
minimum amplitude are found to be 6V and
2V respectively. The modulation index is

(A) 100% (B) 80%

(C) 60% (D) 50%

Official Ans. by NTA (D)

modulation index = Vi = Vi 100%
V_+V._.

max min.

6_2><100% =50%
+2

The electric current in a circular coil of 2 turns
produces a magnetic induction B atits centre.
The coil is unwound and is rewound into a
circular coil of 5 turns and the same current
produces a magnetic induction B, atits centre.

B2
The ratio of B s :
1

5 25
(A) 5 (B) vy
5 25
© 1 (D) >
Official Ans. by NTA (B)
N,
B= 2R
Nt
B, =",
For N, = 5
. ) N, xR,
Radius of coil = R, = N,
N1,
B2 = R,
B_NR_N N B2
B N, R N, N,° B 4

3.

Sol.

TIME:3:00PM to 6:00PM

A drop of liquid of density p is floating half
immersed in a liquid of density ¢ and surface
tension 7.5 x 10 Ncm™. The radius of drop
in cm will be : (Take : g = 10 m/s?)

15 15
(A) N (B) Jr—o

3 3
©) 2 /h-0 D) 20/20-0
Official Ans. by NTA (A)

F+F;

Boyant force + surace tension = mg

G%g +27RT =pVg

2nRT=MinR3g; |:V=ﬂ7-[R3:|
3 3
;3T ~ [3x7.5x10°N-m"'
(2p-o)g (2p-0)x10

3 15
R=20J2p-0) ™= J2p-0 ™
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4.

Sol.

Two billiard balls of mass 0.05 kg each moving
in opposite directions with 10 ms™ collide and
rebound with the same speed. If the time
duration of contact is t = 0.005 s, then what is
the force exerted on the ball due to each other?

(A) 100N (B) 200 N
(C) 300N (D) 400 N
Official Ans. by NTA (B)

m=0.05 kg m=0.05 kg

10 m/s
10 m/s
10@@ Qﬁnﬂs

Change in momentum of any one ball

‘Af"=2x0.05x10

|AP| =1
= |_| AP
av At
F_=200N

For a free body diagram shown in the figure,
the four forces are applied in the 'x' and 'y’
directions. What additional force must be
applied and at what angle with positive x-axis
so that the net acceleration of body is zero?

Y17N
6N 5N
X
&N
(A) 2 N, 45° (B) 2 N, 135°
2

© ﬁN , 30° (D) 2N, 45°
Official Ans. by NTA (A)

Sol.

Sol.

Let addition force required is = |
F+51-61+7]-8j=0
F=i+]|F|=v2

y component _ 1

Angle with x-axis: tan =" component 1

0 =45°

Capacitance of an isolated conducting sphere
of radius R, becomes n times when it is
enclosed by a concentric conducting sphere

of radius R, connected to earth. The ratio of

Ry
their radii R |18

1

2n
2n+1

(A) (B)

n+l 2n+1

© =

(D)

n

Official Ans. by NTA (A)

Capacitance of isolated Conducting sphere
= 4ng R,
By enclosing inside another sphere of radius

R ) 4ne, R R,
, NIEW Ca acitance =
2 P (Rz - R1)
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The ratio of wavelengths of proton and
deuteron accelerated by potential \A and V is

1:+/2 - Then, the ratio of V toV, will be

(A)1:1 (B) V2:1
©2:1 (D)4:1
Official Ans. by NTA (D)

Kinetic energy gained by a charged particle
accelerated by a potential V is qV
KE =qV

2
= %=qV = p=42mqV
m

h

\2mqV
ﬁz m, Vg
now 7\‘d mpr
1 2V A"
= v, 2,

For an object placed at a distance 2.4 m from a

h _
p=- thus A=

lens, a sharp focused image is observed on a
screen placed at a distance 12 cm from the lens.
A glass plate of refractive index 1.5 and
thickness 1 cm is introduced between lens and
screen such that the glass plate plane faces
parallel to the screen. By what distance should
the object be shifted so that a sharp focused
image is observed again on the screen?

(A)0.8 m (B)3.2m
©)1.2m (D)5.6m
Official Ans. by NTA (B)

feX )
1 >

A 4

- § i
[¢]
5

2.4m '"1‘2 cm

Sol.

10.

Sol.

Applying lens formula

L 11 om0
012 24 f ~ f 24

Upon putting the glass slab, shift of image is

Ax =t(1—1J =lcrn
n, 3

1 35
N =12——=—cm
oW V 3 3

Again apply lens formula
1 1 1210

0.12 u f 24

Solvingu=-5.6 m

Thus shift of object is

56-24=32m

Light wave traveling in air along x-direction
is given by E_ =540 sin 7 x 10*(x —ct) Vm™.
Then, the peak value of magnetic field of wave
will be (Given ¢ =3 x 108 ms™)
(A)18x107T (B)54x107T
(C)54x10°*T (D) 18x10*T
Official Ans. by NTA (A)

E =540 sin 7 x 10%(x — ct) Vm!

E0:540 Vm™
E, 540 _
= — = =18X10 T
B, C  3x10°

When you walk through a metal detector
carrying a metal object in your pocket, it raises
an alarm. This phenomenon works on
(A) Electromagnetic induction
(B) Resonance in ac circuits
(C) Mutual induction in ac circuits
(D) interference of electromagnetic waves
Official Ans. by NTA (B)

)
Metal detector works on the principle of
transmitting an electromagnetic signal and
analyses a return signal from the target. So it
works on the principle of resonance in AC
circuit.
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11.

Sol.

12.

Sol.

An electron with energy 0.1 keV moves at
right angle to the earth's magnetic field of
1 x 10* Wbm™. The frequency of revolution
of the electron will be

(Take mass of electron = 9.0 x 10! kg)

(A) 1.6 x 10° Hz (B) 5.6 x 10°Hz
(C) 2.8 x 10°Hz (D) 1.8 x 10° Hz

Official Ans. by NTA (C)
1 eB
f= T B 2mm

_ 1.6x10"°x10™
© 2nx9x107"
A current of 15 mA flows in the circuit as
shown in figure. The value of potential
difference between the points A and B will be

= 2.8x10°Hz

}AQAAIE%?
A§AA1<AgA%A
210k0
15mA 7
—WWW—<—o
5k A B
(A) 50V (B) 75V
(C) 150V (D) 275V
Official Ans. by NTA (D)
i 10KO
YYVYVYYVYYY 4 iZISmA
$10k0
i=15mA |
—MWWW—<—o
5k A B
5
= x15mA =5mA
10+5

V, —5i-10i, - 10i = V,
V, -V, =75+50+150=275V

13.

Sol.

14.

Sol.

The length of a seconds pendulum at a height
h =2R from earth surface will be:

(Given: R=Radius of earth and acceleration due
to gravity at the surface of earth g = t’m/s?)

(A) gm (B) 5m
(© gm (D) g
Official Ans. by NTA (D)

Sound travels in a mixture of two moles of
helium and n moles of hydrogen. If rms speed

of gas molecules in the mixture is /2 times
the speed of sound, then the value of n will be

(A) 1 (B)2
O3 (D)4
Official Ans. by NTA (B)

_ [YRT
v = Y

3 3RT
Vrms_ M
e _r_ Ly 1 _3
vee V372 T 372 TVT5
Y= 1+i

fmixA

- 2x3+nx5 3 6+nx5
mix. n+2 - (1’1+2)

B 1+2(n+2) _ 6+5n+2n+4

6+nx5 6+ 5n
_ Tn+10 3
"= 6isn 2
14n +20=18 + 15n
n=2
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Sol.

16.

Sol.
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Let n, is the efficiency of an engine at
T, =447°C and T, = 147°C while n, is the
efficiency at T, =947°C and T, = 47°C. The

n
ratio —— will be :
n,

(A) 0.41 (B) 0.56
(C)0.73 (D) 0.70
Official Ans. by NTA (B)
TL
Efficiency n = I_T_
H
C, 1474273 420
L 447+273 ~ 720
_300
=00
_,_A74273 320
N 947 + 273 1220
900
271900

m, _300 1220 _ 122
n, 7200 900 72x3

M_ 56
n,

An object is taken to a height above the surface
5
of earth at a distance 1 R from the centre of

the earth. Where radius of earth, R = 6400 km.
The percentage decrease in the weight of the

object will be
(A)36% (B) 50%
(C) 64% (D) 25%
Official Ans. by NTA (A)
SR/4
g g 16g

17.

Sol.

18.

Sol.

o
change = &~ 100 = %XIOO
g
-9
= —x100 :—36%

Hence % decrease in the weight =36%

A bag of sand of mass 9.8 kg is suspended by
arope. A bullet of 200 g travelling with speed
10 ms™ gets embedded in it, then loss of kinetic
energy will be

(A)4917 (B)9.81J
(©C) 14.7 (D) 19.6J
Official Ans. by NTA (B)

P. =P, (no any external force)
02x10=10xv
v =0.2 m/sec

Loss in K.E. = %X(O.Q)XIOZ —%XIO(O.Z)Z

%xle(O.Z)[lO—O.Z]

=9.81J

A ball is projected from the ground with a
speed 15 ms™ at an angle 6 with horizontal so
that its range and maximum height are equal,
then'tan 0' will be equal to

1 1
(A) 1 (B) 3
2 (D)4
Official Ans. by NTA (D)
R=H
2v, xv, zv_i
g 2g
Yy, 3 usin®
v = 2 ucos 0= 2
tan 0 =4
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19.

Sol.

20.

Sol.

The maximum error in the measurement of
resistance, current and time for which current
flows in an electrical circuit are 1%, 2% and 3%
respectively. The maximum percentage error in
the detection of the dissipated heat will be:

(A) 2 (B)4
©6 (D)8
Official Ans. by NTA (D)
E,=IRxt

AE 2A1 AR

—><100=—><100+—><100+£><100
E I R T

=2x2+1+3=8

Hydrogen atom from excited state comes to
the ground by emitting a photon of wavelength
A. The value of principal quantum number 'n'
of the excited state will be :

(R : Rydberg constant)

A f AR B AR
(A) r—1 (B) AR -1
A AR’
© AR -1 (D) AR -1
Official Ans. by NTA (B)
—Rch
E = 3 )
n=n
Ephoton:En - El
n=1
—Rch
E =—-()
@
—Rch Rch he
+— =
(n)’ 1 A
Rl
n
Ro1_R
A n
MR-1_R
A n’
2 MR _ AR
T=%R-1 ~ "T\wr4

Sol.

Sol.

SECTION-B

A particle is moving in a straight line such that
its velocity is increasing at 5 ms™! per meter.

-2

The acceleration of the particle is ms

at a point where its velocity is 20 ms™'.

Official Ans. by NTA (100)

o

A%

S

=5

a= V% =20 x 5 = 100 m/sec?

Three identical spheres each of mass M are
placed at the corners of a right angled triangle
with mutually perpendicular sides equal to 3 m
each. Taking point of intersection of mutually
perpendicular sides as origin, the magnitude

of position vector of centre of mass of the

system will be v/x m. The value of x is

Official Ans. by NTA (2)

(0, 3)

m 33

0, 035 (3,0)

~ M(0i +0j) + M(31) + M(3))
3M

rCO m

rcom:1+.]

‘fcom‘ = \/Ez\/;
x=2
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A block of ice of mass 120 g at temperature
0°C s putin 300 gm of water at 25°C. The xg
of ice melts as the temperature of the water
reaches 0°C. The value of x is

[Use: Specific heat capacity of water = 4200
Jkg'K-!, Latent heat of ice = 3.5 x 10° Jkg']
Official Ans. by NTA (90)

Energy released by water
=0.3 x25x%x4200=31500J
let m kg ice melts

m x 3.5 x 10° = 31500

31500x10°°
m= ——/_——
3.5

m=0.09 kg =90 gm
x =90

=9000 x 107

2 is the ratio of energies of photons

produced due to transition of an electron of
hydrogen atom from its

(1) third permitted energy level to the second
level and

(i1) the highest permitted energy level to the
second permitted level.

The value of x will be

Official Ans. by NTA (5)

13.6(12—12j L
27 3) X .4 9 X

13.6(212—0j x+4

5 X

9 x+4
5x +20 =9x
4x =20
x=5

S.

Sol.

In a potentiometer arrangement, a cell of emf
1.20 V gives a balance point at 36 cm length
of wire. This cell is now replaced by another
cell of emf 1.80 V. The difference in balancing
length of potentiometer wire in above
conditions will be cm.

Official Ans. by NTA (18)

1.2 = (Potential Gradient) x 36
1.8 = (Potential Gradient) x x
On dividing, we get

236

3 x

x=18x3=54cm
Hence difference =54 — 36 = 18 cm
Two ideal diodes are connected in the network

as shown in figure. The equivalent resistance
between A and B is Q.

Sol.

Official Ans. by NTA (25)

The forward biased diode will conduct while
the reverse biased will not

.. Equivalent resistance = 10 + 15 =25Q
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7.

Sol.

Sol.

Two waves executing simple harmonic motion
travelling in the same direction with same
amplitude and frequency are superimposed.
The resultant amplitude is equal to the

3 times of amplitude of individual motions.

The phase difference between the two motions
is (degree)
Official Ans. by NTA (60)

Aresultant = \/IAI2 + A; + 2‘AIIAZ COS¢

= VA=A +A>+2A%cosd

= 3A*=2A"+2A’cos¢

1
= CosPp=—
¢ 2

S =60°

.. Phase difference = 60 degree

Two parallel plate capacitors of capacity C and
3C are connected in parallel combination and
charged to a potential difference 18V. The
battery is then disconnected and the space
between the plates of the capacitor of capacity
C is completely filled with a material of
dielectric constant 9. The final potential
difference across the combination of capacitors
will be \Y%

Official Ans. by NTA (6)

@)

|
3C

18V

Initial charge on C =18 CV

initial charge on 3C =54 CV

Let final common potential difference = V'
9CV' +3CV' = 18CV + 54CV

= 12CV'=72CV = V'=6V

9.

Sol.

10.

Sol.

A convex lens of focal length 20 cm is placed
in front of convex mirror with principal axis
coinciding each other. The distance between
the lens and mirror is 10 cm. A point object is
placed on principal axis at a distance of 60 cm
from the convex lens. The image formed by
combination coincides the object itself. The
focal length of the convex mirror is cm.
Official Ans. by NTA (10)

B e A

N 60cm ,\/ 10cm %20cm

f=20cm

For lens

1 1 1 1 1 1

=—=
v (-60) 20 v
v=30cm
For final image to be formed on the object itself,
after refraction from lens the ray should meet
the mirror perpendicularly and the image by
lens should be on the centre of curvature of
mirror
R=30-10=20cm
Focal length of mirror =R/2 =10 cm
Magnetic flux (in weber) in a closed circuit of
resistance 20 Q varies with time t(s) as
¢ = 82— 9t + 5. The magnitude of the induced
current at t = 0.25 s will be mA
Official Ans. by NTA (250)

60 20

d=8-9t+5

emf = _do =—(16t-9)
dt

At t=0.25s
Emf =-[(16 x 0.25)-9] =5V
C (= Emf 5V
urrent= Resistance 200
1 1000

=~ A=—"mA =250mA
4 4
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FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Monday 25 July, 2022) TIME:3:00PM to 06:00PM
CHEMISTRY |_TEST PAPER WITH SOLUTION |
SECTION-A 2.  Two solutions A and B are prepared by
1.  Match List I with List II : dissolving 1 g of non-volatile solutes X and Y.
List-1 List-11 respectively in 1 kg of water. The ratio of
(molecule)|(hybridization; shape) depression in freezing points for A and B is
A. XeO; |L sp3d ; linear found to be 1 : 4. The ratio of molar masses of
B. XeF, |[IL sp’; pyramidal Xand Y is:
C. XeOF, [III. sp’d’; distorted octahedral (A)1:4
372, : ’
D. XeFs |IV. sp’d”;square pyramidal ' (B) 1:025
C'hoose the correct answer from the options (C) 1:020
given below:
D)1:5

(A) A-1I, B-1, C-1V, D-1II
(B) A-II, B-1V, C-11I, D-I Official Ans. by NTA (B)
(C) A-1v, B-II, C-III, D-1
(D) A-1V, B-II, C-1, D-III
Official Ans. by NTA (A) %/1

@ Sol. AT, Afl

X
Sol. (A) / ”e% — sp® — pyramidal

M
O o) @) 1M
4 M,
F
) |@ =M, :M, =1:0.25
%Xe . o
' 3. Ka,, Ka, and Ka, are the respective ionization
(B) R % — sp'd — linear constants for the following reactions (a),(b),
and (c).

F
(a) H,C,0, =H"+HC,0,

(b) HC,0, =H"+HC,0"

0
Feeoidln-o, F
AN H / (¢) H,C,0, =2H'+C,0%

© /@\ ~sp'd*-square pyramidal The relationship between K, K, andK, is
given as
A) K, =K, +K,  (B) K, =K, -K_
\| ©) K, =K, /K (D) K, =K, xK
Official Ans. by NTA (D)
(D) / { ...... ‘ sp3d3—dlstorted octahedral

Sol. H,C,0, =H'+HC,0; K,

F
H,C,0;, =H'+C,0; K,

H,C,0, =2H"+C,0;" K, =K, xK_
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4.  The molar conductivity of a conductivity cell filled
with 10 moles of 20 mL NaCl solution is A, and
that of 20 moles another identical cell heaving 80
mL NaCl solution isA_,,
exhibited by these two cells are same.
The relationship between A _, and A | is

(A) Am2 :2Aml (B) Am2 :Aml /2

The conductivities

(C) Am2 = Am]
Official Ans. by NTA (A)

(D) Am2 =4'[\ml

1000

X —

Sol. A, =x

= Ay, = 2/\ml
5.  For micelle formation, which of the following
statements are correct?
(A) Micelle formation is an exothermic
process.
(B) Micelle formation is an endothermic
process.
(C) The entropy change is positive.
(D) The entropy change is negative.
(A) A and D only (B) A and C only
(C) Band C only (D) B and D only
Official Ans. by NTA (A)
Sol. For micelle formation, AS > 0 (hydrophobic
effect) This is possible because, the decrease
in entropy due to clustering is offset by increase
in entropy due to desolvation of the surfactant,
Also AH >0
6. The first ionization enthalpies of Be, B, N and
O follow the order
(A) O<N<B<Be
(C) B<Be<N<O
Official Ans. by NTA (D)

(B) Be<B<N<O
(D) B<Be<O<N

N > 0O >Be> B

SOl. (2p3) (2p4) (282) (zpl)

1 LE.

7. Given below are two statements.

Statement I: Pig iron is obtained by heating

cast iron with scrap iron.

Statement 11:

carbon content than that of cast iron. In the

light of the above statements, choose the correct

answer from the options given below.

(A) Both Statement I and Statement II are
correct.

(B) Both Statement I and Statement II are not
correct.

(C) Statement I is correct but Statement II is
not correct

(D) Statement I is not correct but Statement II

Pig iron has a relatively lower

is correct.

Official Ans. by NTA (B)
Sol. Statement —I is incorrect because cast iron is
obtained by heating pig iron with scrap iron
Statement-II is also incorrect because pig iron
has more carbon content (~4%) than cast iron
(~3%)

8. High purity (>99.95%) dihydrogen is obtained by

(A) reaction of zinc with aqueous alkali.

(B) electrolysis of acidified water using
platinum electrodes.

(C) electrolysis of warm aqueous barium
hydroxide solution between nickel
electrodes.

(D) reaction of zinc with dilute acid.

Official Ans. by NTA (C)

Sol. High purity (>99.95%) dihydrogen is obtained
by electrolysis of warm aqueous Ba(OH),
solution between Ni-electrodes

9.  The correct order of density is

(A) Be>Mg>Ca> Sr
(B) Sr>Ca> Mg > Be
(C) Sr>Be>Mg>Ca
(D) Be > Sr> Mg > Ca
Official Ans. by NTA (C)
Sol. In II'A' group density decreases down the
group till Ca and after that it increases.
Correct order of density is
Sr>Be > Mg > Ca
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The total number of acidic oxides from the
following list is: NO, N,O, B,O,, N,O,, CO,

SO,, PO, U
(A)3 () 4
© s (D) 6

Official Ans. by NTA (B)

Sol.

11.

Neutral Oxides — N, O, NO, CO
Acidic Oxides — B,0,, N,O,, SO,, P,O |
The correct order of energy of absorption for

the following metal complexes is

A: [Ni(en),]*, B: [Ni(NH,) ]*, C: [Ni(H,0) ]
(A)C<B<A

(B) B<C<A

(C) C<A<B

(D)A<C<B

Official Ans. by NTA (A)

Sol.

12.

Stronger the ligand, larger the splitting & higher
the energy of absorption.

[Ni(en), ]* > [Ni(NH,),]” > [Ni(H,0),]”
(A) (B) ©)

Match List I with List II.

List-I List-1I
Sulphate | L. Pesticide
Fluoride | II. | Bending of bones
Nicotine | III. | Laxative effect
Sodium IV. | Herbicide
arsinite

S0 >

Choose the correct answer from the options
given below:

(A) A-IL, B-IIL C-1V, D-1
(B) A-IV, B-III, C-1I, D-1
(C) A-IIL B-1L, C-1, D-IV
(D) A-IIL, B-1I, C-1V, D-I

Official Ans. by NTA (C)

Sol.

A-Sulphate - III (Laxative effect)
B-Fluoride — IT (Bending of bones)
C-Nictoine — I (pesticides)
D-Sodium Arsinite — IV (herbicide)

13. Major product of the following reaction is

/\H/OV\ 2 HBr
O

Br

Br
n )\[(OV\/

O

» N

0

(C) Br \/\H/OW Br

O

T
Br \i
o N

O

Official Ans. by NTA (D)

Br
Sol. /\n/o\/\ +H-Br > /\g/o\)\

0 lHBr

Br v\g/o\)\
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14.

What is the major product of the following
reaction?
H ~OH
_
H,O

2

X
\

(a) H

(B) H

;

© g

D) 4

¢

Official Ans. by NTA (B)

Sol.

15.

)\B/H OH j\B/HH)E/H
) Oj 0 H
A

Aldol formation takes place.

T

Arrange the following in decreasing acidic

strength.
OH OH OH OH
<l J
NS
NO, OCH,
NO, OCH,
A) (B (©) (D)

(A)A>B>C>D
(C)D>C>A>B

(B)B>A>C>D
(D)D>C>B>A

Official Ans. by NTA (A)

Sol. The correct order of acid strength is

OH OH OH OH
Q0
'NO, OMe
NO, OMe

CH;MgBr
Ether

N H;0* N Zl'l—Hg N
16. CH, -CH,—-CN JRLLECERN S 1.5 e

The correct structure of C is
(A) CH,—CH,—CH,—CH,

|
(B) CH,-CH, -C-CH,

(|)H
(C) CH, -CH, -CH-CH,

(D) CH,—CH,—CH = CH,
Official Ans. by NTA (A)

NMgBr

Sol. CH;MgBr

CH,CH,-C=N CH,CH,— C —CH,

al*
)

I
CH,CH,CH,CH, «2"¢ _CH,CH,- C -CH,

HCI

(Clemmensen Reduction)
17. Match List I with List II :

List-I List-I1

Polymer used for items

A. Nylon 6,6 I. Buckets

B. Lowdensity |II. Non-stick
polythene utensils

C. High density | III. Bristles of
polythene brushes

D. Teflon IV. Toys

Choose the correct answer from the options
given below:
(A) A-11L, B-1, C-1V, D-lI
(B) A-III, B-1V, C-1, D-II
(C) AL, B-I, C-1V, D-11I
(D) A-I1, B-1V, C-I, D-III
Official Ans. by NTA (B)
Sol. LDPE — Toys

HDPE — Buckets (As per NCERT)
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18. Glycosidic linkage between C, of a-glucose and
C, of B-fructose is found in
(A) maltose
(C) lactose

Official Ans. by NTA (B)

(B) sucrose
(D) amylose

Sol. Theoretical
CH,OH
H o. H CHZ%H H
OH H H HO
OH O CH,0H
H OH OH H

19. Some drugs bind to a site other than, the active
site of an enzyme. This site is known as
(A) non-active site  (B) allosteric site
(C) competitive site

Official Ans. by NTA (B)

(D) therapeutic site

Sol.
20. Inbase vs. Acid titration, at the end point methyl

Theoretical

orange is present as
(A) quinonoid form (B) heterocyclic form
(C) phenolic form

Official Ans. by NTA (A)

Sol. Me,N @N—N@SO Na*
Me,N’ :@zN—NH@SO Na'

(QUINONOID FORM)
SECTION-B
1. 56.0 L of nitrogen gas is mixed with excess of

(D) benzenoid form

hydrogen gas and it is found that 20 L of

ammonia gas is produced. The volume of

unused nitrogen gas is found to be L.
Official Ans. by NTA (46)

N, + 3H, — 2NH,
Sol.

56L excess O

—-10L -30L +20L

46L 20L

2.

A sealed flask with a capacity of 2 dm® contains
11 g of propane gas. The flask is so weak that
it will burst if the pressure becomes 2 MPa.
The minimum temperature at which the flask
will burst is °C. [Nearest integer]
(Given: R = 8.3 J K! mol!. Atomic masses of
C and H are 12u and 1lu respectively.) (Assume
that propane behaves as an ideal gas.)

Official Ans. by NTA (1655)

Sol.

11

Moles of C;H, = v 0.25moles

PV =nRT

= 2x10°%x2x10°=025%x83xT

= T =1927.710 K = 1654.56°C

When the excited electron of a H atom from
n = 5 drops to the ground state, the maximum
number of emission lines observed are

Official Ans. by NTA (10)

Sol.

Since only a single H atom is present,

maximum number of spectral lines = 4

— N W B~ W

While performing a thermodynamics experiment,
a student made the following observations,

HCl + NaOH — NaCl + H,O AH =-57.3 kJ mol!
CH,COOH + NaOH — CH,COONa + H,0O
AH = —55.3 kJ mol™

The enthalpy of ionization of CH,COOH as
calculated by the student is kJ mol™.

(nearest integer)

Official Ans. by NTA (2)

Sol.

AH,

ionisation

of CH;COOH = |-57.3 - (=55.3)|
=2 KJ/mol
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5. For the decomposition of azomethane.
CH,N,CH,(g) — CH,CH,(g)+N,(g) a first order
reaction, the variation in partial pressure with

time at 600 K is given as

T %&465“0“
ln[£]

t/s
The half life of the reaction is

[Nearest integer]
Official Ans. by NTA (2)

x 107s.

For first order reaction

k= l1r1 (&j
t P
P

ln(—OJ =kt
P

1/2 k

Sol.

0.693

— Y =2x10"
3.465x10*

t

6.  The sum of number of lone pairs of electrons
present on the central atoms of
XeO,, XeOF, and XeF, is
Official Ans. by NTA (3)

©

7.  The spin-only magnetic moment value of M**ion
(in gaseous state) from the pairs Cr**/Cr*,
Mn3*/Mn?, Fe*'/Fe?" and Co*'/Co?" that has
negative standard electrode potential, is B.M.

[Nearest integer]

Official Ans. by NTA (4)

Sol. Bl ;|2 =-041V
[CrP]=4s"3d’
n(n+2) BM
=JI5BM~4BM
8. A sample of 4.5 mg of an unknown monohydric

alcohol, R—OH was added to methylmagnesium
iodide. A gas is evolved and is collected and its
volume measured to be 3.1 mL. The molecular
weight of the unknown alcohol is _ g/mol.

[Nearest integer]
Official Ans. by NTA (33)
Sol. ROH + CH Mgl — ROMgl + CH,(g)

moles of CH4 = moles of ROH

Xe .
Sol. O/ ” \O— one lone pair on central atom v
0) 32200 - MM (Assuming NTP Condition)
0O
Feooeif----. F
\“/ 3.1 45x107
E‘/XG\E - one lone pair on central atom = 22400 MM
= MM=325lI
Nearest Integer = 33
x‘l'ﬁ !
/ { ...... 'F- one lone pair on central atom
F
6
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The separation of two coloured substances was
done by paper chromatography. The distances
travelled by solvent front, substance A and
substance B from the base line are 3.25 cm. 2.08
cm and 1.05 cm. respectively. The ratio of R

values of A to B is

Official Ans. by NTA (2)

Sol.

2.08
Ry _325_208
R, 105 105
3.25

10. The total number of monobromo derivatives
formed by the alkanes with molecular formula
CH,, is (excluding stereo isomers)

Official Ans. by NTA (8)

Sol. The Alkanes and their monobromodervative are
Br

s

Ao A AN

B
Br ’ Br '

L AN ANSEL

2 aos L
3. )Vé &Br
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FINAL JEE-MAIN EXAMINATION - JULY, 2022
TIME:3:00PM to 6:00PM

MATHEMATICS |_TEST PAPER WITH ANSWER |

(Held On Monday 25* July, 2022)

SECTION-A
1. For zeC if the minimum value of
(|z—3\/§|+|2—p\/§i|) is 5./2, then a value
of p is
(A)3 (B) z
2
9
(C) 4 (D) 3
Official Ans. by NTA (C)
2. The number of real values ) , such that the

system of linear equations
2x =3y +52=9
Xx+3y-z=-18
3Xx—-y+ A=Az =16
has no solution, is :-
Ao
<) 2

Official Ans. by NTA (C)

(B) 1
(D) 4

3. The number of bijective functions f : {1, 3, 5,

Teerrnnn 99} > {2, 4, 6, 8,....... , 100}, such that
f(3)>f(9)=>f(15)=>f(21)>....2f(99), is
(A) 50P17 (B) 50P33

50!
(C) 33! x 17! (D) 3

Official Ans. by NTA (B)

4. The remainder when (11)!°'' + (1011)!" is
divided by 9 is
A1
(OR

Official Ans. by NTA (D)

(B) 4
(D) 8

21 3
5. The sum ;m is equal to
(A) =5 (B) L

87 29

oM 5 2

(©) < D) 75
Official Ans. by NTA (B)

lim 82 — (cosx +sinx)’
6. 5 A2 -/2sin2x is equal to

4
(A) 14 B) 7
(©) 1442 D) 742

Official Ans. by NTA (A)

1 1 1 1 1
lim —

+ +
7. n—o ) \/l_i \/]_i
2" 2"

is equal to

A L B) 1
(A) - (B)
© 2 (D) -2

Official Ans. by NTA (C)

8. If A and B are two events such that
1 1 1
P(A) =3 P(B) =3 and  P(AUB) =5

then P(A|B)+P(B|A’) is equal to

R S
(A) 5 B) 3
o3 07
(©) 3 D)

Official Ans. by NTA (B)
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9. Let [t] denote the greatest integer less than or
equal to t. Then the value of the integral

101 : [cos(27x)] .
'[3 ([sin(mx)]+e )dx is equal to

52(1-¢) 52
A) ——— B) —
(S €
52(2+¢) 104
© D) —
(S €

Official Ans. by NTA (B)

10. Let the point P (a, ) be at a unit distance from

each of the two lines L, : 3x —4y + 12 =0, and
L,:8x + 6y + 11 =0. If P lies below L, and
above L,, then 100 (o + B) is equal to

(A) 14 (B) 42
(C) 22 (D) 14
Official Ans. by NTA (D)

11. Let a smooth curve y = f(x) be such that the

slope of the tangent at any point (X, y) on it is

directly proportional to [ij If the curve

passes through the point (1, 2) and (8, 1), then

/3

Official Ans. by NTA (A)

13. The tangents at the point A(1, 3) and B(1, —-1)
on the parabola y> — 2x — 2y = 1 meet at the

point P. Then the area (in unit?) of the triangle

PAB is :-
(A) 4 B) 6
) 7 D) 8

Official Ans. by NTA (D)

2 2
14. Let the foci of the ellipse )1(—6+y7 =1 and the
2
hyperbola — —=—=-— coincide. Then the
144 o 25

length of the latus rectum of the hyperbola is:-

o 2 5 18
(A) 5 B)
o2 5 2
© D)

Official Ans. by NTA (D)

15. A plane E is perpendicular to the two planes
2x -2y +z=0and x —y + 2z = 4, and passes

through the point P(1, -1, 1). If the distance of

is equal to . )
the plane E from the point Q(a, a, 2) is 3[ ,
(A) 2log 2 (B) 4 then (PQ)? is equal to
©) 1 (D) 4log 2 (A)9 (B) 12
Official Ans. by NTA (B) ©) 21 (D) 33
Official Ans. by NTA (C)
. X2 y2 .
12. If the ellipse —2+?=1 meets the line | 16. The shortest distance between the lines
a
x+7 y—-6 7-x
X y _ . . ——="——=zZand ——=y-2=2-6 is
—+——=1 - _
7 2\/3 on the x-axis and the line 6 7 2
(A) 2429 B) 1
X_ Y _1onthe y-axis, then the eccentricity \/_
7 2J6
of the ellipse is (C) /ﬂ (D) @
7 29 2
5 246
(A) 7 B) — Official Ans. by NTA (A)
2.5
© = D) ——
7
2

39



Final JEE-Main Exam July, 2022/25-07-2022/Evening Session

17. Let 5:?—3’+21; and p be a vector such that
axb=2i_k and ab=3. Then the projection

of b on the vector a—b is :-

3
(B) 2\f7

D) 2
(D) 3

2
(A) 21

207
© g\/;

Official Ans. by NTA (A)

18. If the mean deviation about median for the

number 3, 5, 7, 2k, 12, 16, 21, 24 arranged in
the ascending order, is 6 then the median is

(A) 11.5 (B) 10.5
(C) 12 (D) 11
Official Ans. by NTA (D)

19. 2sin T lsin 3n sin on sin In sin on
22 22 22 22 22

is equal to

A B)
(A) 16 B) 16
0 D) =
© 35 D) 35

Official Ans. by NTA (B)
20. Consider the following statements :
P : Ramu is intelligent

Q : Ramu is rich

R : Ramu is not honest

The negation of the statement "Ramu is
intelligent and honest if and only if Ramu is
not rich" can be expressed as :

(A) (PARNYAQA(~QA((~P)VR))
(B) (PAR)AQ)V((~Q A((~P)v(~R))
(©) (PAR)AQA((~QA((~P)v(~R))

D) (PAERNYAQV(~QA(~P)VR))
Official Ans. by NTA (D)

SECTION-B
1. LetA:{1,2,3,4,5 6,7}. Define B={TcA
ceither | €T or 2T} and C=TcCA : T the
sum of all the elements of T is a prime number}.
Then the number of elements in the set B C
is

Official Ans. by NTA (107)

2. Let f(x) be a quadratic polynomial with leading
coefficient 1 such that f(0) = p, p#0 and

1
(1) =§ . If the equation f(x) = 0 and fofofof(x)

= 0 have a common real root, then f(-3) is equal

Official Ans. by NTA (25)

1 a a
3. LetA=|0 1 bj,a,beR Ifforsome neN,
0 0 1
1 48 2160
A"=|0 1 96 | thenn+a+bisequal to
0 0 1

Official Ans. by NTA (24)

4. The sum of the maximum and minimum values
of the function f(x) = I15x — 7| + [x?® + 2x] is the

5
interval {Z’z} , where [t] is the greatest integer

<t is
Official Ans. by NTA (15)

5. Let y = y(x) be the solution of the differential

3 2
equation g = M’

I)=1. If for some
dx  3xy’+x y(
neN,y(2)e[n-1,n), then n is equal to

Official Ans. by NTA (3)
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6. Let f be a twice differentiable function on R.

If f'(0)=4 and

£00)+ [(x = f ()t (™ +¢ ) cos 2x +§X ’
0

then (2a + 1)° a? is equal to
Official Ans. by NTA (8)

-1

n 2 3 n-1
7. Let an=j [1+i+x7+x?+ ....... + X de

for n e N . Then the sum of all the elements of
the set {neN:a,6 €(2,30)} is
Official Ans. by NTA (5)

8.  If the circles x> + y* + 6x + 8y + 16 = 0 and
x2+y2+2(3—\/§)x+x+2(4—\/g)y
—k+63 +8\/g’ k>0, touch internally at the
point P(a, B), then (a++/3)>+(B++/6)> is

equal to

Official Ans. by NTA (25)

9. Let the area enclosed by the x-axis, and the
tangent and normal drawn to the curve 4x°® —
3xy? + 6x% — 5xy — 8y? + 9x + 14 = 0 at the
point (-2, 3) be A. Then 8A is equal to ______

Official Ans. by NTA (170)

10. Let x=sin(2tan'a) and y= sin(%tanlgj. If

S={o.eR:y*=1-x}, then 216(13 is equal to

aes

Official Ans. by NTA (130)

41



Final JEE-Main Exam July, 2022/26-07-2022/Morning Session

FINAL JEE-MAIN EXAMINATION - JULY, 2022
(Held On Tuesday 26t*July, 2022)

TIME :9: 00 AM to 12: 00 NOON

Sol.

SECTION-A

Three masses M = 100 kg, m; = 10 kg and
m,=20 kg are arranged in a system as shown in
figure. All the surfaces are frictionless and
strings are inextensible and weightless. The
pulleys are also weightless and frictionless. A
force F is applied on the system so that the
mass m, moves upward with an acceleration of

2 ms™. The value of F is :

(Take g = 10 ms™)
m;=10kg

F
—> M=100kg my =20 kg

(A) 3360 N (B) 3380 N
(C)3120N (D) 3240 N
Official Ans. by NTA (C)

Let acceleration of 100 kg block = a,

FBD of 100 kg block w.r.t ground
T

FfoNl =100 Al veennnnn (1)
FBD of 20 block wrt 100kg
AT

20a, N,

20g

Sol.

T-20g=20(2)
T=240 .....(i)
N] = 2031 e (111)
FBD of 10 kg block wrt 100 kg
<« 2ny/s’
<—_ —_—
10a, T

10a, —240=10(2)

a, =26m/s’

F—-240-20(26) =100x 26

= F=3360N

A radio can tune to any station in 6 MHz to
10 MHz band. The value of corresponding
wavelength bandwidth will be :

(A)4 m (B)20m

(©)30m (D) 50 m

Official Ans. by NTA (B)

Given: Frequency f; = 6MHz
Frequency f,= 10MHz

h =~
fl
c
7\,2:f—

Wavelength bandwidth = 4,-1; =20 m

The disintegration rate of a certain radioactive
sample at any instant is 4250 disintegrations
per minute. 10 minutes later, the rate becomes
per The
approximate decay constant is :

2250  disintegrations minute.

(Take log;p1.88 = 0.274)
(A)0.02 min (B) 2.7 min

(C) 0.063 min (D) 6.3 min
Official Ans. by NTA (C)
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Att=0 disintegration rate = 4250 dpm

At t=10 disintegration rate = 2250 dpm

A=Ae™

2250 = 4250 1)

= .(10)= h{@j
2250
= A =0.063min"’'

A parallel beam of light of wavelength 900 nm
and intensity 100 Wm™ is incident on a surface
perpendicular to the beam. Tire number of
photons crossing 1 ¢cm® area perpendicular to

the beam in one second is :

(A)3x 10" (B) 4.5 x 10'°
(C)4.5 x 10" (D) 4.5 x 10%°
Official Ans. by NTA (B)

Wavelength of incident beam A =900x10~ m
Intensity of incident beam =I= 100 W/m’

No. of photons crossing per unit sec

E AL

=n-= net =
hc

single photon

100)(1x107*)(900x10°°
000 o007) L
6.62x107" x3x10

In young’s double slit experiment, the fringe

width is 12mm. If the entire arrangement is

. . 4
placed in water of refractive index 3 then

the fringe width becomes (in mm)
(A) 16 B)9
(C)48 (D) 12
Official Ans. by NTA (B)

Sol.

Sol.

For a given light wavelength corresponding a
medium of refractive index [

— Avacuum
Amed - M

and we know that fringe width § = =

— Bvacuum 12

Therefore, Sipeq = T 9 mm
3

The magnetic field of a plane electromagnetic

wave is given by

B=2x10"sin(0.5x10’x +1.5x10"t)jT
The amplitude of the electric field would be
(A)6Vm ' along x-axis

(B) 3Vm™ along z-axis

(C) 6Vm ™' along z-axis

(D)2 x107*Vm ™' along z-axis
Official Ans. by NTA (C)

E, =(3x10%)(2x10")
E,=6Vm

As, B= along y-axis

v =along negative x-axis
hence EO = along z-axis

In a series LR circuit X; =R and power
factor of the circuit is P,. When capacitor with
capacitance C such that X, =X is put in

series, the power factor becomes P,. The ratio

P2

1 1
(A) 3 (B) N
(©) V3 (D)2 : 1

N7

Official Ans. by NTA (B)
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Sol.

Sol.

In case of L-R circuit

7= JXi +R? & power factor

R
P =cos¢=E
As XL:R
= Z=2R

= P = =P =

R L
V2R 2

In case of L-C-R circuit

Z=\/R2+(XL—XC)2
As X, =X,

=7 =R

R
= P2=cos¢=E:1

A charge particle is moving in a uniform

magnetic field <2f+33)T If it has an

acceleration of (oci—4j)m/ s*, then the value
of a will be

(A)3 B) 6 ©) 12
Official Ans. by NTA (B)

(D)2

Sol.

10.

Sol.

B, and B, are the magnetic field at the centre

of two coils of two coils X and Y respectively,
each carrying equal current. If coil X has 200
turns and 20 cm radius and coil Y has 400

turns and 20 cm radius, the ratio of By and B,
is

(A)1:1 B)1:2

©O)2:1 D)4:1

Official Ans. by NTA (B)

At centre B = N(EJ

2R

B =200 —Fo

2x20cm

B =400 Mot

Y 2x20cm
B, B l
B 2

40
WW—a ‘ 40
VWA VWA VWA
40 | 40
g VWWAWWA
63
40V
(A) 10A (B) 20 A
(C) 4A (D) 40A
Official Ans. by NTA (A)
40
| Wy 20 | 40
VWA VWV VWW
40 | 40
i VWA
S5
v

Given circuit is balanced wheat stone bridge
Hence 2Q) can be neglected
R, . =4Q
40
T4
I1=10A

I
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Sol.

12.

Sol.
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The total charge on the system of capacitance
C, =1lyF, C, =2uF,C, =4pF and C,=3pF
connected in parallel is

(Assume a battery of 20V is connected to the

combination)
(A)200uC (B) 200C
(C)10pC (D) 10C

Official Ans. by NTA (A)

20V

Total charge = q, +q, +q, +q,
=1x20+2%x20+4x20+3%x20=200uC

When a particle executes simple Harmonic
motion, the nature of graph of velocity as
function of displacement will be :

(A)Circular (B)Ellipitical
(C)Sinusoidal (D) Straight line
Official Ans. by NTA (B)

For a particle in SHM, its speed depends on

position as

v=mVA®—x*
Where o is angular frequency and A is amplitude
Now V2 — Q)ZAZ _COZXZ

2 2
\' X

So, st——
(0A)” (A)

So graph between v and x is elliptical

13.

Sol.

14.

Sol.

7 mole of certain monoatomic ideal gas
undergoes a temperature increase of 40K at
constant pressure. The increase in the internal
energy of the gas in this process is

(Given R = 8.3JK 'mol ™)

(A) 58107 (B) 3486 J

(C)11620J (D) 69721]

Official Ans. by NTA (B)

For a quasi-static process the change in internal

energy of an ideal gas is

AU =nC, AT
R

:n><3—><AT
2

[molar heat capacity at constant volume for mono

. 3R
atomic gas = 7]

AU:7><%><8.3><40=3486J

A monoatomic gas at pressure P and volume V
is suddenly compressed to one eighth of its
original volume. The final pressure at constant
entropy will be:

(AP (B) 8P (C) 32pP
Official Ans. by NTA (C)

(D) 64 P

Constant entropy means process is adiabatic

PV"= constant

PV =PV,

5/3
PV/ =P, (%j

P 5/3
]?]V]SB — 23\/21{

P2: 32P1
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15.

Sol.

A water drop of radius lcm is broken into
729 equal droplets. If surface tension of water
is 75 dyne/cm, then the gain in surface energy
upto first decimal place will be :
[Givent=3.14]

(A)8.5x107*J (B)8.2x107*J

(C)7.5x107J
Official Ans. by NTA (C)

(D)5.3x107*J

Initial surface energy = TA

Where T is surface tension and A is surface area

5
v | 22X x[4n(1x10_2)2}
10 m

=75x107 x4nx10™ =942x107"J

To get final radius of drops by volume

conservation

inR3 = 729(inr3)
3 3

R = Initial radius

r = final radius

R R 1

- (729)1/3 ~a

=—cm
9 9

Final surface energy

U, =729[TA]

~ S 5
=729 wﬁ x| 4m lxlO_2
|10 m 9

=729| 75x107° x

4mx 10_4}
i 8
=9[942x107J ]
Gain in surface energy
AU =9x942x107 —942x107’
=8x942x107J =7536x107"J
=7.5%x107"J

16.

Sol.

17.

Sol.

The percentage decrease in the weight of a
rocket, when taken to a height of 32 km above
the surface of earth will, be :

(Radius of earth = 6400km)

(A)1 % (B) 3%

(©)4% (D) 0.5%

Official Ans. by NTA (A)

Acceleration due to gravity at a height h<<R is

12
g=g R

g _2h

o . R

= g><100:&><100
g R

32

=2x x100=1%
00

As per the given figure, two blocks each of

mass 250g are connected to a spring of spring

1

constant 2Nm™ . If both are given velocity v

in  opposite directions, then maximum
elongation of the spring is :
250 g —00000—250 g
v A%
A)—= B)—
(A) N (B) 5
v A%
C)— D)—
©) 1 (D) NG
Official Ans. by NTA (B)
00000000000
. . .
v=0 ;‘ 'E v=0

D000 00U000OO0

X X
2 2

using energy conservation

lmv2><2——kx2
2
lV2 l><2><x2
4 2
\
X =—
2
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Sol.

J

U
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A monkey of mass 50kg climbs on a rope
which can withstand the tension (T) of 350N.
If monkey initially climbs down with an

acceleration of 4m/s’> and then climbs up

with an acceleration of Sm/s*. Choose the
correct option (g =10m/ sz)

(A) T ="700N while climbing upward

(B)T =350 N while going downward

(C) Rope will break while climbing upward
(D) Rope will break while going downward
Official Ans. by NTA (C)

F.B.D of monkey while moving downward
T

) ¥

mg
Using Newton’s second law
mg — T =ma,
500-T=50x4 = T=300N

F.B.D of monkey while moving up
T

Taz

mg
Using Newton’s second law of motion
T —mg=ma,
T-500=50x%5
T=750N
Breaking strength of string = 350 N

String will break while monkey is moving upward

19.

Sol.

20.

Two projectile thrown at 30° and 45° with the

horizontal respectively, reach the maximum
height in same time. The ratio of their initial

velocities is
(A)1:42

©)\2:1 (D)1:2
Official Ans. by NTA (C)

(B)2: 1

Time taken to reach maximum height

usin0
t=
g
. u;sin0; u,sin0,
g g

= u,sin30=u, sin45

u N2 _\2

u, 1/2 1

A screw gauge of pitch 0.5mm is used to
measure the diameter of uniform wire of
length 6.8cm, the main scale reading is
1.5 mm and circular scale reading is 7. The
calculated curved surface area of wire to
appropriate significant figures is :

[Screw gauge has 50 divisions on the circular

scale]
(A)6.8cm” (B)3.4cm’
(C) 3.9cm’ (D)2.4cm’
Official Ans. by NTA (B)
Sol. LC.= % = O'SSIgm ~0.01 mm

Length of wire = 6.8 cm

Diameter of wire = 1.5 mm + 7 x L..C
=1.5mm+7x.01 =157 mm
Curved surface area = D¢
=3.14x6.8 x 1.57 x10”" em’
=3.352cm’ =34 cm’
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Sol.

Sol.

SECTION-B
If the initial velocity in horizontal direction of
a projectile is unit vector i and the equation of
trajectory is y =5x(1—x) . The y component
vector of the initial velocity is _]
(Take g =10m/s”)
Official Ans. by NTA (5)

u, =1

y =5x (1x)

ﬂ =5%—1Oxd—X
dt dt dt

For initial y-component of velocity
u, :(ﬂj =501 =5

dt x=0
i, =5j
A disc of mass 1 kg and radius R is free of
rotate about a horizontal axis passing through
its centre and perpendicular to the plane of
disc. A body of same mass as that of disc is
fixed at the highest point of the disc. Now the

system is released, when the body comes to

the lowest position, its angular speed will be

4, ’i rads™' where x =
3R

(g = 10ms_2)

Official Ans. by NTA (5)

Initial Final

m
.m ‘m
m

using conservation of mechanical energy

1 1
mg2R = EIC“SC ®° +51pam.de(02
2 2
mg2R = &{mR mRz}
2
mg2R = m—émR2
2
3pp=28
R
oot
3R

f80
0=,|—
3R

f X
Given o=4,[]—
3R

Sol.

16 =80
3R 3R
x=35

In an experiment of determine the Young’s
modulus of wire of a length exactly 1m, the
extension in the length of the wire is measured
as 0.4mm with an uncertainty of £0.02 mm

when a load of 1kg is applied. The diameter of
the wire is measured as 0.4mm with an
uncertainty of £0.01 mm. The error in the

measurement of Young’s modulus (AY) is

found to be x x10'°’Nm™>. The value of x is

[Take g =10m/s’]
Official Ans. by NTA (2)

L=1m
AL=04x10"m
m = lkg
d=04x10"m
F AL

Bl ¥ et
A L
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_ L (mg)(1)
2
AAL [”d j0.4x103
4
10x4

n(o.4><10*3)2 %0.4%x107

40

Y=—"—
n(0.4><10-3 )

_ 40x7
22x64x107° %107

Y =0.199 x 10"* N/m?

AY _AF AL AA  A(AL)

Y F L A (AL)
002 ,Ad_02 , 001
04 d 4 04
:£+£:0.1
2 2
= AY=0.1xY

=0.199 x10'"'=1.99 x 10"

When a car is approaching the observer, the
frequency of horn is 100Hz. After passing the

observer, it is 50Hz. If the observer moves

with the car, the frequency will be % Hz

where x =

Official Ans. by NTA (200)

fl = 100 = fO (CLVJ

N

C = speed of sound

Vs = speed of source

C
f2:50:f0[c+vj

:2:C+m
Cc-V

2 s

—h |_»—h

Sol.

2C -2V, =C+ Vq

3v,=C
C
V. =—
S 3
Cc 3
100_f0E_§fO
3
[ 2200
3

A composite parallel plate capacitor is made

up of two different dielectric materials with
different thickness (t;and t,) as shown in
figure. The two different dielectric material are

separated by a conducting foil F. The voltage
of the conducting foil is V.

Er, =3, i =0.5 mm 1
STiH=1mm 1oV

Official Ans. by NTA (60)

=3;£=05mm L
er A= 1 mm o

Capacitance of each capacitor

A
c =M% _gae,

C, = Aje(): 4A €,
Equivalent capacitance
e,
C+C, 10
Qe =C, (AV)=240A €,
240 A g,
o
(AV, =Potential drop across C,)
Vi =60V

()

AV, = =60V
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6. Resistance are connected in a meter bridge
circuit as shown in the figure. The balancing

length 1, 1s 40cm. Now an unknown resistance

x 1s connected in series with P and new
balancing length is found to be 80cm
measured from the same end. Then the value

of x will be Q

Official Ans. by NTA (20)

Sol. Initially, - =20m _2
Q 60cm 3

P+x _ 80cm _ﬂ
20cm 1

Finally, ()

Divide (2) by (1)

P+X:4><é:6
P 2

= 1+§:6:>§:5
P P

T x=5P=5x4=20Q
7.  The effective current I in the given circuit at

very high frequencies will be A

I VWW T 1 VWA

I 05uF 10 08uF 40
Ay

220V

Official Ans. by NTA (44)

Sol. At very high frequencies,

1
X.=—=0
¢ oC

Also X; =wL o0

Thus, equivalent circuit can be redrawn as

80 4Q 80
~MWW— AW —AWW—
10 40 20
(=)
N
220V

Z=1+2+2=5Q

1= 20 _ga
5Q2

8.  The graph between 1 and 1 for a thin convex
u v

lens in order to determine its focal length is
plotted as shown in the figure. The refractive
index of length is 1.5 and its both the surfaces

have same radius of curvatures R. The value of

R will be cm.
(Where u = object distance , v = image
distance)
Y
A
L (em=1y
010 Y
0.08
0.06
0.04
0.02
< B 4 " " 4
X ~0.10 —0.08 —0.06 —0.04 —0.02 1

%(cm”)

Official Ans. by NTA (10)
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Sol.

B

-=0.10 -0.08 ~0.06 —0.04 -0.02

XA

5 (em~1)

—O.lOcm’l,l=O
v

1
For point B, —
u

.. Thus,u=-10cm, v= oo

re.f=10cm

! —(1.5_1)[3

10cm
In a hydrogen spectrum ,A be the wavelength

=l:>R=1OCm
R

of first transition line of Lyman series. The
wavelength difference will be "aA" between
the wavelength of 3" transition line of Paschen
series and that of 2™ transition line of Balmer

Series where a =

Official Ans. by NTA (5)

Sol. For first line of Lyman

(2]

~— =R =
A 4
)

S
3R

3" line(Paschen)
1 1 1

_":R(_E__Z

A, 3 6
2nd line(Balmer)

-

12 1

Thus aA =X, -4, =———6

A, 2?
R 3R
4
a R
(3RJ

R 3

= — X —

9 4

J
Lj:

42

R
4

3
X_
4
20

— putting (1
3R putting (1)

20
=—=

= a=5
3R

10. In the circuit shown below, maximum zener
diode current will be mA
4 k) I I
IZ
(100-120) V V,=60 VS 10 kQ
Official Ans. by NTA (9)
Sol. Consider input 120V

400002

120V—E-VWW

[

1 60V %10,0009
. -
) 1 =—90V__ 4 006A
1=710,000Q
(120-60)V
=~ " _0015A
4000Q
Thus L=1-1

=0.015-0.006=0.009 A =9 mA

10

51



Final JEE-Main Exam July, 2022/26-07-2022/Morning Session

FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Tuesday 26t July, 2022)

TIME:9: 00 AM to 12 : 00 NOON

SECTION-A
1. Match List - I with List - I1.
List -1 List - II
(Compound) (Shape)
(A) BrFs (D) bent
(B) [CrFe]* (II) square pyramidal
(C) O (IIT) trigonal bipyramidal
(D) PCls (IV) octahedral

Choose the correct answer from the options given
below :

(A) (A) = @), (B) - (D), (C) - (1), (D) - (IV)

(B) (A) - AV), (B) - (D), (C) - (I1), (D) - (D)

(©) (A) - (D), (B) - (IV), (C) - (1), (D) - (1)

(D) (A) - (), (B) - (IV), (C) - (D), (D) - (T)
Official Ans. by NTA (C)

(Square pyramidal)
[CrF, ]37 :

| 13—
F

F F
S
F7 | NF

| F B

(Octahedral)

03:

od

.

™~
(Bent)

s
o7 (S

o

PC15 .
:'cilz
L e
el
:Cl:
(Trigonal bipyramidal)

2. Match List - I with List - II.

List -I List - 11
(Processes/Reactions) (Catalyst)
(A) 250,(2)+0(2)—>2505(g) (@) Fe(s)

(B) 4NH;(g)+50,(g)—>4NO(g)+6H,0(g) (ID) Pt(s)-Rh(s)
(C) Na(g)*+3H,(g)—>2NH;(g) (1) V,0s

(D) Vegetable oil(/)+H,—Vegetable ghee(s) (IV) Ni(s)
Choose the correct answer from the options given
below :

(A) (A) - ID), (B) - (D), (C) - D), (D) - (IV)

(B) (A) - (IIT), (B) - (ID), (C) - (D), (D) - (IV)

(©) (A) - (IV), (B) - (I1D), (C) - (I), (D) - (IT)

(D) (A) - (IV), (B) - (ID), (C) - (1II), (D) - (1)
Official Ans. by NTA (B)

Sol. 250, (g)+0,(g)—2%-250,(g2):

contact process

Pt(s)-Rh(s)

4NH, (g)+50, (g)—>—">4NO(g)+6H,0(g):
Ostwald's process

N, (g)+3H, (g)—=L5 2NH, (g);Haber's process

Ni(s)

Vegetable oil (/)+H, (g) ——"— vegetable ghee

: Hydrogenation
3. Given two statements below :
Statement I : In Cl, molecule the covalent radius
is double of the atomic radius of chlorine.
Statement II : Radius of anionic species is always
greater than their parent atomic radius.
Choose the most appropriate answer from options
given below :
(A) Both Statement I and Statement II are correct.
(B) Both Statement I and Statement II are
incorrect.
(C) Statement I is correct but Statement II is
incorrect.
(D) Statement I is incorrect but Statement II is
correct.
Official Ans. by NTA (D)
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Sol.
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Sol.
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In CL, molecule, the covalent radius is half of

the internuclear distance, so statement(I) is
false.

For the same element, anion has lower

effective nuclear charge than atom = so anion

is larger than atom. = statement (II) is correct.
Refining using liquation method is the most
suitable for metals with :

(A) Low melting point

(B) High boiling point

(C) High electrical conductivity

(D) Less tendency to be soluble in melts than
impurities

Official Ans. by NTA (A)

Liquation is used to purify metals having
lower melting point than impurities present in
them.

Which of the following can be used to prevent the
decomposition of H,O,?

(A) Urea

(B) Formaldehyde

(C) Formic acid

(D) Ethanol

Official Ans. by NTA (A)

Urea acts as stabiliser for H,O,.

Reaction of BeCl, with LiAlH, gives :
(A) AICI;

(B) BeH,

(C) LiH

(D) LiCl

(E) BeAlH,

Choose the correct answer from options given
below :

(A) (A), (D) and (E)

(B) (A), (B) and (D)

(C) (D) and (E)

(D) (B), (C) and (D)

Official Ans. by NTA (B)

2BeCl + LiAlH, — 2BeH, + LiCl + AICI,

7.

Sol.

Sol.

Sol.

10.

Sol.

Borazine, also known as inorganic benzene, can be
prepared by the reaction of 3-equivalents of "X"
with 6-equivalents of "Y". "X" and "Y",
respectively are :

(A) B(OH); and NH; (B) B,Hg and NH;
(C) B,Hg and HNj3 (D) NH; and B,05

Official Ans. by NTA (B)

3B,H, + 6NH, —— 2B,N,H + 12 H,

Which of the given reactions is not an example of
disproportionation reaction ?

(A) 2H,0, - 2H,0 + O,

(B) 2NO, + H,O — HNO;+ HNO,

(C) MnO,4 + 4H" + 3" — MnO, + 2H,0

(D) 3MnO,* + 4H" — 2MnO, + MnO, + 2H,0
Official Ans. by NTA (C)

-1 2— 0
2H,0, —2H,0 + 0O, : Disproportionation

+4 +5 +3
2NO,+H,0 — HNO;+HNO, : Disproportionation

MnO, +4H" +3e” — MnO, + 2H,0 : reduction

3M§Oi’+ 4H" — 2M+1710;+ M;1402+ 2H,0 : Disproportionation
The dark purple colour of KMnQO, disappears in
the titration with oxalic acid in acidic medium.

The overall change in the oxidation number of

manganese in the reaction is :

(A)5 B)1
©7 (D) 2
Official Ans. by NTA (A)

In acidic medium,

+7

MnO, — Mn™

change in ox. no. =5

(.11+CH4 —>A+B

A and B in the above atmospheric reaction step are
(A) C;Hg and Cl, (B) CHCL, and H,

(C) CH, and HCI (D) C,H, and HCI
Official Ans. by NTA (C)

Cl+ CH, —>CH,+ HCl
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11.

Sol.

12.

Which technique among the following, is most
appropriate in separation of a mixture of 100 mg of
p-nitrophenol and picric acid ?

(A) Steam distillation

(B) 2-5 ft long column of silica gel

(C) Sublimation

(D) Preparative TLC (Thin Layer Chromatography)
Official Ans. by NTA (D)

OH

Shows inter molecular
H-bonding

NO,
OH
NO, NO,
Shows intra molecular
H-bonding
NO,

Solvent polarity has been related to Ry value of
nitrocompounds.
100 mg p-nitrophenol and picric acid have
different Ry value on silica gel plate

Preparative TLC is best to separate 100 mg of
para nitrophenol and picric acid
The difference in the reaction of phenol with
bromine in chloroform and bromine in water
medium is due to :
(A) Hyperconjugation in substrate
(B) Polarity of solvent
(C) Free radical formation
(D) Electromeric effect of the substrate

Official Ans. by NTA (B)

13.

Sol.

Br
OH OH
Br Br
Br,
_
H,0
Br

Difference in reactions is observed due to solvent
polarity, which

(1) Ionizes phenol to make more reactive
phenoxide ion

(i1) Increases electrophilicity of bromine.
Which of the following compounds is not

aromatic?

(A)

©

(D)

88@@@@

Official Ans. by NTA (C)

[10] Annulene, although follow (4n + 2)r electron
rule, but it is non-aromatic due to its non planar
nature. It is nonplanar due to repulsion of C — H

bonds present inside the ring.
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The products formed in the following reaction, A

and B are
o)
[Ag(NH;),] " OH NaBH;
H CHO
? H OH
H CH,OH H CH,OH
CH,0H
(C) A= I | | |
H  COOH COOH
H OH
COOH H CH,OH
Official Ans. by NTA (C)
O
Ag(NH,),” OH" NaBH, @
—_— _—
CHO H COOH COOH
(A)

NaBH, does not reduce carboxylic acid.

15.

Sol.

16.

Sol.

Which reactant will give the following alcohol on
reaction with one mole of phenyl magnesium
bromide (PhMgBr) followed by acidic hydrolysis ?
Ph
Ph— C: —OH
CHj3

(A)CH;-C=N
(B)Ph—C=N
(@]
(C) CH;~C~0O-Ph
(D) Ph—C-CHj
O
Official Ans. by NTA (D)

CH,
(i) PhMeBr |
Ph—C - CH,———— Ph-C-OH
1 G)H |
0 Ph

The major product of the following reaction is

OCH;

OCHj,
(A) Osz B) H,N

(©) OZN© (D) OzN

Official Ans. by NTA (A)

OCH,
ON .
’ (i) Na/Lig NH,
——— > 0ON
(i) CH,CH,OH

Given reaction is an example of birch reduction.

(i) Na/liq.NH;
(ii) CH;CH,OH

:
< >/—o
N
o

OCHj3

<: :;—c
3
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17. The correct stability order of the following

diazonium salt is

*N,CL™ N; Cl~
(A) (B) (;
OCH,4 NO,
N, Cl-
N, CI~
© (D)
(A) (A)>(B)>(C)> (D)
(B) (A)>(C)> (D)>(B)
(©) (©)>(A)>(D)>(B)
(D) (©)>(D)>(B)>(A)
Official Ans. by NTA (B)
N,'Cr N,'CI
Sol. () ®)
:0 CH, NO,
(+M group) (-M & -1 group)
N,'CI N,"CI"
©) (D)
CN

(-M & -1 group)

Since diazonium ion is a cation hence it is
stabilized by electron donating groups and
destabilized by electron withdrawing group.

Hence Stability order should be A> C > D > B.

18. Stearic acid and polyethylene glycol react to form
which one of the following soap/s detergents ?

(B) Soap

(D) Non-ionic detergent

(A) Cationic detergent
(C) Anionic detergent
Official Ans. by NTA (D)

Sol.

CH(CH,), COOH + OH(CH,CH,0), CH,CH,0OH

Steari id Polyethylene glycol
earic aci l “HO yethy gly

O
Il
CH,(CH,),-C-0—-(CH,CH)O), CH,CH,OH
Non-ionic detergent

19.  Which of the following is reducing sugar?
OH

/
=
H—-C~0OH

|
HO~C—=H. O

(A) H—(:ZOH

OCH,
OH OH

HOH,C CH,OH

T

OH OH

OCHj,
H——+——OCH,
H————OH

(D) HO——H
H—|—OH
H——OH

CH,OH

Official Ans. by NTA (A)
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If any sugar is having free -OH group at anomeric

carbon then it will be a reducing sugar

Free —OH group —* OJI /_ Anomeric carbon
H—C*
H— (lf —OH
HO— (|T -H O
H— (lf —OH
H— (:7
H

Given below are two statements : one is labelled as

Assertion (A) and the other is labelled as Reason

®R).

Assertion (A) : Experimental reaction of CH;CI

with aniline and anhydrous AICI; does not give o

and p-methylaniline.

Reason (R) : The — NH, group of aniline

becomes deactivating because of salt formation

with anhydrous AICl; and hence yields m-methyl

aniline as the product.

In the light of the above statements, choose the

most appropriate answer from the options given

below :

(A) Both (A) and (R) are true and (R) is the correct
explanation of (A).

(B) Both (A) and (R) are true but (R) is not the

correct explanation of (A).

(C) (A) is true, but (R) is false.

(D) (A) is false, but (R) is true.

Official Ans. by NTA (C)

ve + -
NH, NH, - AICl,
Anhy
—
AlCl,
(Deactivated ring)
CH,—C1

No Reaction

Friedel Craft Alkylation does not occur on this

deactivated ring.

Sol.

Sol.

SECTION-B

Chlorophyll extracted from the crushed green
leaves was dissolved in water to make 2 L solution
of Mg of concentration 48 ppm. The number of
atoms of Mg in this solution is x x 10*° atoms. The
value of X is
(Given :
N, = 6.02 x 10* mol™)

Official Ans. by NTA (24)

. (Nearest Integer)
Atomic mass of Mg is 24 g mol

W,
Me 10° =48

soln

48 x2x1000
= W™ =0

= 48x2x10°g
Wy, 48x2x107

M T T
=4x10"
Number of Mg atoms = 4 x 10~ x 6.02 x 10%
=4x6.02 x 10%
=24.08 x 10*
X =24.08

A mixture of hydrogen and oxygen contains 40%

ppm=

hydrogen by mass when the pressure is 2.2 bar.
The partial pressure of hydrogen is bar.

(Nearest Integer)

Official Ans. by NTA (2)

Let W, =40 g= n, =%=20

WOz =60g = ng, =§—(2)=—

H, 15

- 20 22
20+1.875

20
21.875
=2.0114

= 2.01 bar

x2.2
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Sol.

Sol.

The wavelength of an electron and a neutron will
become equal when the velocity of the electron is x
times the velocity of neutron. The value of x
is . (Nearest Integer)

(Mass of electron is 9.1 x 10" kg and mass of
neutron is 1.6 x 107" kg)

Official Ans. by NTA ( 1758)

~1.6x1077
9.1x107

Ve =1758.24 x vy
. x=1758.24

N

2.4 g coal is burnt in a bomb calorimeter in excess
of oxygen at 298 K and 1 atm pressure.

The temperature of the calorimeter rises from
298 K to 300 K. The enthalpy change during the
combustion of coal is — x kJ mol'. The value of x
is . (Nearest Integer)

(Given : Heat capacity of bomb calorimeter 20.0 kJ

K™ . Assume coal to be pure carbon)

Official Ans. by NTA (200)

C(s)+0,(g) > CO;,(g); AH = -x kl/mole
Q=CAT=20kJ x2
40 kJ heat is released for 2.4 g of C

For 1 mole ‘C’ : Q_ﬂXIZ
2.4
=@ 12= 200 kJ/mole
24
Q=AE =AH=200kJ (" An,=0)
x =200

S.

Sol.

Sol.

When 800 mL of 0.5 M nitric acid is heated in a
beaker, its volume is reduced to half and 11.5 g of
nitric acid is evaporated. The molarity of the
remaining nitric acid solution is x x 107 M.
(Nearest Integer)

(Molar mass of nitric acid is 63 g mol ")

Official Ans. by NTA ( 54)

Do, =0.5%0.8

= 0.4 mole
11.5

(nHNO3 )remains = 0 4-

63
=0.4-0.1825
=0.2175
2175

Molarity = 0 x1000

_ 02175
0.4

= 0.5437 mole/lit.

=0.54 mole/lit.

=54 x 107 mol/lit.

At 298 K, the equilibrium constant is 2 x 10" for

the reaction :
Cu(s) + 2Ag (aq) == Cu**(aq) + 2Ag(s)

The equilibrium constant for the reaction
1 1
ECUH (aq) + Ag(s)==7Cu(s)+ Ag'(aq)

is x x 10°%. The value of x is

(Nearest Integer)
Official Ans. by NTA (2)
1 1
K'. = = =xx107*
q \/Keq \/2 x10'5
% 1— =XX 1078
x107 =xx107*
J_

=J5=2236
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The amount of charge in F (Faraday) required to
obtain one mole of iron from Fe;O4 is
(Nearest Integer)

Official Ans. by NTA (8)

Fe,0, —**—3Fe

Charge for 1 mole Fe =8/3 F

=2.67F

For a reaction A — 2B + C the half lives are 100 s
and 50 s when the concentration of reactant A is
0.5 and 1.0 mol L™ respectively. The order of the
. (Nearest Integer)

reaction is

Official Ans. by NTA (2)

_L
[Ao]n—l

t, o

N =

1

[100] oc o

1
50) c ——
( ) (1)n—1

o L n—1
2l -|53]

2] = 2]

order =2

9.

Sol.

10.

Sol.

The difference between spin only magnetic
moment  values of [Co(H,O)]Cl, and
[Cr(H20)6]C13 is
Official Ans. by NTA (0)
[Co(H,0)]*
3d 4s 4p
coe: VAT []
number of unpaired e =3
u=\/EBM
[Cr(H,O),*
3d 4s 4p
Crs: (RN |:|

number of unpaired e =3
n=+15BM

Difference in spin only magnetic moment = 0

In the presence of sunlight, benzene reacts with Cl,
to give product, X. The number of hydrogens in X
is

Official Ans. by NTA (6)

Cl
Cl Cl
Cl,
R —
Sunlight
Cl Cl

Cl
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(Held On Tuesday 26t*July, 2022)

TIME:9: 00 AM to 12: 00 NOON

Sol.

Sol.

SECTION-A
Let f: R & R be a continuous function such that
f (3x) —f (x) =x. If f (8) =7, then f (14) is equal
to :
(A4 B) 10
O 11 (D) 16
Official Ans. by NTA (B)

f(x) — f(x/3) =x/3
f(x/3) — f(x/3%) = x/3°

.... on adding

X 1 1
f(x)-limf| — [=x| =+—....0
o (3“) (3 3 )

f(0-£(0)=>

2
f(8)=7;1(0)=3
fx)=x/2+3
f(14)=10
Let O be the origin and A be the point z, = 1 + 2i.
If B is the point z,, Re(z,) < 0, such that OAB is a
right angled isosceles triangle with OB as
hypotenuse, then which of the following is NOT
true ?

(A)argz,=m—tan 3

4
(B) arg (z, —2z,) =—tan" 3

©) |z,|=+10
(D) |2z, —z,|=5

Official Ans. by NTA (D)

AB=AO0.z™=-2+i
SoOB=(-2+1i)+ (1+2i)

z,=-1+3i

.‘.|2zl—zz|:x/ﬁ

3.

Sol.

If the system of linear equations.
8x+y+4z=-2

x+y+z=0

Ax=3y=p

has infinitely many solutions, then the distance of

1
the point (K,u,—aj from the plane 8x +y + 4z +

2=0i1s:

(A) 35 (B) 4

© 2L o 2
9 3

Official Ans. by NTA (D)

8 1 4
D={1 1 1|=0=>A=4
A =30

AlsoD, =D,=D,=0
Sop=-2

Point (4, -2, —l)
2
10

Distance from plane = ?

Let A be a 2 x 2 matrix with det (A) = —1 and det
((A + D (Adj (A) + I)) = 4. Then the sum of the
diagonal elements of A can be :

(A)-1 (B) 2
©)1 D) —/2
Official Ans. by NTA (B)
<
Sol. Let A= ;ad—bc=-1
c d

|A+1|jadj A+1]=4
=ad-bc+a+d+1=2o0r-2

a+d=2or-2
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The odd natural number a, such that the area of the

region bounded by y=1, y =3, x =0, x = y" is

ﬁ, equal to :

3
(A)3 B)5
©7 D)9

Official Ans. by NTA (B)

3
A=_[ya.dy= =—
1

=a=>5

Consider two G.Ps. 2, 2°, 2’ ... and 4, 4°, 4’,.... of

60 and n terms respectively. If the geometric mean

2 5
of all the 60 + n terms is (2) ®

, then Zk(n k)

is equal to :
(A)560 (B) 1540
(©) 1330 (D) 2600

Official Ans. by NTA (C)

n(n+l) 1 225
03061 4 2 60+n— ) 8

(225)(60+n)
21830+n2+n ) 3

=8n°-217n+1140=0

n=20,ﬂ
8
an o n’(n+1) n(n+1)(2n+1)
2 6
= 1330

7.

f(x) =

Sol.

8.

Sol.

If the function

SECX —COS X 22
k 7X—0

log, (1-x+x")+log,(1+x +x?) xe(—n E) o

is continuous at x = 0, then k is equal to :
A1 (B) -1

©e D)0

Official Ans. by NTA (A)

(ln(l +x+x* ))cos X

1—cos’ x

{ln(l+x2+x4)} x* (1 +x° )cosx

lim

x—0

2 4
X" +X

lim =1

x>0 sin®x | ,
= |x
X

~k=1

x<0
and
, x>0

Xx+a ,

If f(x) = {

® x+1 , x<0
ST (x4 +b, x>0

are continuous on R, then (gof) (2) + (fog) (-2) is
equal to :

(A)-10 B) 10

©) 8 D) -8

Official Ans. by NTA (D)

;x<0

X<0 x+1
- (x—4)2+b;x20

X+a
f
(X) {|x 4;x>0 "

For continuity a=4 and b = -15

g(f(2))+f(g(-2))

:g(2)+f(—l) =-8
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Sol.

10.

x’—x*+10x-7 ,x <1
Let f(x) = X
—2x+log,(b" —-4), x>1

Then the set of all values of b, for which f(x) has
maximum value at x = 1,1s :

(A) (-6, -2)

(B) (2,6)

©) [-6,-2) v (2, 6]

D) [-V6,-2) U2, V6]

Official Ans. by NTA (C)

f(1)=3

Forx <1, f'(x)=3x"-2x+10>0
=f(x) is increasing

For x>1,f'(x)<0

= function is decreasing.

lim f (x)= -2 +log, (b’ - 4)

x—1"

For maximum value at x = 1

3> —2+log, (b* -4)

32207 -4>0
be[-6, —2)U(2, 6]
.~ 2n
If a = lim 5 2 and f(X) =
n—>w4=n +k

1 ZCOSX € (0.1). then

1+ cosx
(A) 2ﬁf@j - f(%)
oox
©) ﬁf@j = f(%j
o3y

Official Ans. by NTA (C)

Sol.

11.

Sol.

1 n
a=—
n o

JORGH

X

0, then the maximum value of y(x) is

1
A) —
()8

1
C) —
()4

3
B) =
()4

3
D)=
()8

Official Ans. by NTA (A)

dy

—+2ytanx=sinx

dx

ILF=¢

J- 2tanx dx

_ eln(secx )2

=sec’ x

y(sec2 X)=I sinxsec’ xdx+C

y.sec’x=secx+C

Put x =

w|a

Y

0

y =cosx—2cos’ X

2
= l—2(c;os><—lj
8 4

1

Ymax =3

8

dy : T
Ifd— +2ytanx=s1nx,0<x<5 and y

5
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Sol.

13.
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A point P moves so that the sum of squares of its
distances from the points (1, 2) and (-2, 1) is 14.
Let f(x, y) = 0 be the locus of P, which intersects
the x-axis at the points A, B and the y-axis at the
point C, D . Then the area of the quadrilateral
ACBD is equal to

B)——

317
2

9
A)=
()2

317
() T\/_ (D)9

Official Ans. by NTA (B)

2

(x=1)" +(y=2) +(x+2)" +(y-1)’ =14
= x +y +x-3y-2=0
Putx =0
=y*-3y-2=0
y=3i\/ﬁ

2

Puty=0
=x’+x-2=0
(x +2)(x—l)= 0
- A(-2,0), B(1,0), C[O, #],D[O, ﬂ]

2

Area = %.3.\/17=@

Let the tangent drawn to the parabola y* = 24x at
the point (OL, [3) is perpendicular to the line 2x
+2y = 5. Then the normal to the hyperbola

2
X
2

2
—y—z =1 at the point (o +4,B+ 4) does NOT

o]
™

pass through the point :

(A) (25,10) (B) (20, 12)
(©) (30, 8) (D) (15, 13)

Official Ans. by NTA (D)

Sol.

14.

Sol.

Tangent at(OL,B) has slope 1

B’ =240
. 12
Equation of tangent yP =12(x + OL) , F =1

—a=6p=12

(o +4,B+4)=(10,16)

2 2

X y .
Normal at (10, 16) to ————=1is
36 144

2x + 5y =100

The length of the perpendicular from the point
(1, -2, 5) on the line passing through (1, 2, 4) and
parallel to the linex+y—-z=0=x -2y +3z-5

9
B).[=
()’/2

D)1

18 :

21
A) . [==
()1/2
73
o) =
()J2

Official Ans. by NTA (A)

A A A

i j k
drsoftheline=1 1 —121—43—312
1 -2 3

..equation of line is
= i+2j+412+x(i-4}-312)
Let A(1,2,4) andPbe (1+A,2—4A, 4-31)

ﬁ‘(i—4}'—31%)=0

A=
=P 1,2,_—5
2 2
|AP | = /2
2

N |~
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15.

Sol.

16.

Sol.

Let d=ai+j—kandb=2i+j—oka>0. If
the projection of axb on the vector —i+23—2f<

is 30, then a is equal to

15
A)— B) 8
()2 (B)
13
C)— D)7
()2 (D)

Official Ans. by NTA (D)

ﬁx5=(1—a)f+((x2—2)j+(0c—2)f<

Projection of X b on —i+ 23 ~2k

axb).(-i+2j-2k
_(axb)( ) 5
3
=20 -a-91=0
1
=>a=7, _B
2
The mean and variance of a binomial distribution
a 4
are oo and — respectively. If P(X=1)=——,
3 respectively. If P(X=1)=—7

then P(X =4 or 5)is equal to :
(A) > (B) o

9 81
© 10 D) 145

27 243
Official Ans. by NTA (C)
np=o .. (D)
npg=a/3 ... 2)
From (1) & (2)
q=13&p=2/3
n(:1 qn—lpl :%B

2
3 243
n=6
4 2 5 0
P(4or5)="C, @j Gj +°C, @j Gj
16

27

17.

Sol.

18.

Sol.

Let E,, E,, E, be three mutually exclusive events

2+3p 2-p

such that P(E)) = , P(E) = and P(E))

= Tp . If the maximum and minimum values of p
are p, and p,, then (p, + p,) is equal to :

(A) 2 B) 2
3 3

© > D)1
4

Official Ans. by NTA (D)

O0<PE)<1fori=1,2,3

=-2/3<p<1

E; & E, & E; are mutually exclusive
P(E)+PE)+PE)<1

=2/3<p<1

p,=1,p,=2/3

p,+p,=35/3

Let

S = {0 e[0,2n]:8"° +82°* =16} . Then

n(S) + Z[sec [% + 29jcosec (% + ZBD is

0eS

equal to :
(A0 B) -2
<) 4 D) 12

Official Ans. by NTA (C)

825in29 +82—2sin29 16
y+ﬁ =16

y
=>y=28

= sin0 =%

n(S)+Y L
gcscos(m/4+20)sin(n/4+20)

=4+ (2)x4=—4
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Sol.

20.

Sol.

Sol.
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tan [2 tan ™’ % +sec” g +2tan” %J is equal to:

(A1 (B)2

©) ! (D) >
4 4

Official Ans. by NTA (B)

tan [2(tan1 % +tan”' %) +tan”! [lD

2
= tan {Ztan_l(ljﬂan_l(lﬂ
3 2
=2
The statement (~(p & ~q)) A q s :

(A) a tautology
(B) a contradiction

(C)equivalentto (p=>q) A q
(D) equivalentto (p=q) Ap
Official Ans. by NTA (D)

~pe~hArq=(p=g Ag

(O

SECTION-B

P=qPArgq=pAagq

If for some p, q, r € R, not all have same sign, one

p=q p—q

of the roots of the equation (p* + q*)x’ — 2q(p + 1)x

+ q + r =0 is also a root of the equation

q2+r2

2

X’ +2x — 8 =0, then is equal to-

Official Ans. by NTA (272)

(Px—q)’ +(qx-1)’=0

—x=J-
p

Sol.

Sol.

Sol.

Sol.

The number of 5-digit natural numbers, such that

the product of their digits is 36, is

Official Ans. by NTA (180)

' ' 151
3xi+ >! +i i=180
2121 32! 21 31

The series of positive multiples of 3 is divided into
sets : {3}, {6, 9,12}, {15, 18, 21, 24, 27},... Then
the sum of the elements in the 11" set is equal

to__

Official Ans. by NTA (6993)

S, =3[101+102+.....+121]
3
=2(222)x21=6993

The number of distinct real roots of the equation
XX -xX —x+D)+x 3x —4x'-2x +4) - 1 =0is

Official Ans. by NTA (3)

XX -xX—x+D)+x(3x -4x’-2x+4)-1=0
>+ DE +3x-1)=0

Let f(x) = x* + 3x -1

(x)>0Vxe R

Hence 3 real distinct roots.

If the coefficients of x and x’ in the expansion of
1+ xd - x)%, p, g < 15, are -3 and-5
respectively, then the coefficient of x’ is equal

to

Official Ans. by NTA (23)

Since coefficient of x 1s -3
='C,-'C,=-3
=>p-q=-3 (D)
Comparing coefficients of X
-'C'C,+"C,+'C,=-5
-1 -1

p(P-D _ a@-D_ 4

2 2

-pq+ ..(2)
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Sol.

Solving (1) and (2)
p=8,q=11

Coefficient of X’ is
-C,+"C,+'C'C, -*C*C,
=-"C,+"C,+'C/"C, -"C,"C,
=23

If

n(n+1) [ (1-x")"dx=1177 [ (1-x")*"ax.  then

n € N is equal to

Official Ans. by NTA (24)

LetII:J‘O1 (l—xn)zndx, I, :I; (l—x“)zn”dx

I, :I; (1—)(“)2“+1 .ldx

= (1) =, o) (1=x7) (e e

Sol.

L=-n(2n+1){I, - L}
(2n2 +n+1)12=n(2n+1)11

1177
n(2n+1)

1 2n2+n+1_

=l
I, n(2n+ 1)

=2n*+n-1176=0 =n =24

Let a curve y = y(x) pass through the point (3, 3)

and the area of the region under this curve, above

the x-axis and between the abscissae 3 and x(>3)

3
be (zj . If this curve also passes through the

X
point (a,6\/10) in the first quadrant, then o is

equal to

Official Ans. by NTA (6)

x*=3yx.y'-3y’

:>3ny =3y> +x*
dx

Sol.

dy 1 dt
Put y’ =t,y—>=——
ay yd 2 dx
i_%tzgx3
dx x 3
t 2
’.—2:X—+C
X 3
2 2
:>y—2=x——2
X 3

3y* =x* - 6x’
x* —6x* =1080

SX=6

The equations of the sides AB, BC and CA of a
triangle ABC are 2x + y = 0, x + py = 15a and

x —y = 3 respectively. If its orthocentre is (2, a),

1
—5 < a< 2, then pis equal to

Official Ans. by NTA (3)

: 15a -30a
Coordinates of A(1, -2), B , and
1-2p 1-2p
orthocentre H(2, a)
Slope of AH =p
a+2=p . (D)
Slope of BH =-1
3la—2ab=15%+4p-2 ... 2)
From (1) and (2)
a=1&p=3
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Let the function f(x) = 2x° — logx, x > 0, be
decreasing in (0, a) and increasing in (a, 4). A
tangent to the parabola y’ = 4ax at a point P on it

passes through the point (8a, 8a — 1) but does not

1
pass through the point (——,OJ. If the equation of
a

the normal at P is i+z:l, then o + B is equal
o

to-

Official Ans. by NTA (45)

- |+
1
f'x)=4x — — 0 172 4
X
1
a=—
2
Let P(x , y,) be any point on y = 4ax
I 3-
— =226y, +8=0
Yy, 4-x
y,=2,4

= P(8, 4) as P(2, 2) rejected
Equation of normal at P.
y—-4=-4x-28)

§+3_y6 =1

oa=9,p=36

o+ =45

10.

Sol.

Let Q and R be two points on the line
x+1 y+2 z-1

2 3

at a distance /26 from the

point P(4, 2, 7). Then the square of the area of the
triangle PQR is

Official Ans. by NTA (153)

Let (21 -1, 3A -2, 2\ +1) be any point on the line
QL =5) + (3L —4)’ + 21 —6)’ =26

A=1,3

Q,1,3);R(5,7,7); P&,2,7)

- -
Area of triangle PQR =2 [PQx PR

=+/153

67



Final JEE-Main Exam July, 2022/26-07-2022/Evening Session

FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Tuesday 26 July, 2022)

TIME:3:00PM to 6: 00 PM

Sol.

Sol.

SECTION-A
Two projectiles are thrown with same initial
velocity making an angle of 45° and 30° with the
ratio of their

horizontal respectively. The

respective ranges will be

(A) 1:42 (B) V2:1
(©2:\3 (D) 3:2
Official Ans. by NTA (C)
Let projection speed is u

2Q: o 2 o
R, = u~Sin(90 );R2 _u sin(60°)

g g

R, 2

L=
R, V3

In a Vernier Calipers. 10 divisions of Vernier scale
is equal to the 9 divisions of main scale. When
both jaws of Vernier calipers touch each other, the
zero of the Vernier scale is shifted to the left of
zero of the main scale and 4™ Vernier scale
division exactly coincides with the main scale
reading. One main scale division is equal to 1 mm.
While measuring diameter of a spherical body, the
body is held between two jaws. It is now observed
that zero of the Vernier scale lies between 30 and
31 divisions of main scale reading and 6™ Vernier
scale division exactly. coincides with the main
scale reading. The diameter of the spherical body
will be :

(A)3.02 cm (B) 3.06 cm
(C)3.10cm (D) 3.20 cm
Official Ans. by NTA (C)

1 M.S.D = 1lmm

9M.S.D=10V.S.D

1 V.S D=09M.S.D=0.9 mm

L.C of vernier caliper = 1-0.9 = 0.1 mm = 0.01 cm
zero error =(10—4)x0.1mm = — 0.6 mm

Reading = M.S.R + V.S.R — Zero error

=3cm+ 6 x0.01 —[-0.06]

=3+0.06 +0.06

=3.12cm

Nearest given answer in the options is 3.10

Sol.

Sol.

A ball of mass 0.15 kg hits the wall with its initial
speed of 12 ms' and bounces back without
changing its initial speed. If the force applied by
the wall on the ball during the contact is 100 N.
calculate the time duration of the contact of ball
with the wall.

(A)0.018 s (B) 0.036's
(C)0.009 s (D) 0.072 s
Official Ans. by NTA (B)

P, =0.15x12(-i)

‘AP‘ =3.6kg—m/s

3.6=FAt
3.6=100 At
At=10.036 sec

A body of mass 8 kg and another of mass 2 kg are
moving with equal kinetic energy. The ratio of
their respective momenta will be :

(A) 1:1 (B) 2:1 (©) 1:4 (D) 4:1
Official Ans. by NTA (B)
2
KE= r
2m
2 2
K, _ B ; K, _ B
2(8) 2(2)
K1 = K2
So,
4P =P/
P,
P

Two uniformly charged spherical conductors A
and B of radii 5 mm and 10 mm are separated by a
distance of 2 cm. If the spheres are connected by a
conducting wire, then in equilibrium condition, the
ratio of the magnitudes of the electric fields at
the surface of the sphere A and B will be :
A)1:2 B)2:1 O1:1 D)1:4

Official Ans. by NTA (B)
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Va=Vg
KQ, _KQ,
RA RB
Qu_R,_1
QB RB 2
e _kQ, . _KQ,

A 2 °B 2
R R,

A

E,_Q, R _R, 2

E, Q. R’ R, 1

The oscillating magnetic field in a plane
electromagnetic wave is given by B, = 5 x 10 sin
1000t (5x - 4 x 10® t)T. The amplitude of electric
field will be :

(A)15x10° Vm'' (B)5x10°Vm™'

(C) 16 x 10 Vm' (D)4 x 10° Vm''

Official Ans. by NTA (D)

B=5%x10"°

8
v = Speed of wave = 4X510 =8x10’ {V:%}

E, = vB, = 40x10"
=4x10°V/m

Light travels in two media M; and M, with speeds
1.5 x 10° ms™" and 2.0 x 10* ms™' respectively. The
critical angle between them is:

(A) tan™ [%J (B) tan™' (%j

(C) cos™ (%j (D) sin™ (%j

Official Ans. by NTA (A)

1

I

|

' (4]
rarer 3 90 :

\

ng sin i, = n, sin90°

.. n v
sini,= +=-4¢

nd Vr

Sol.

.. 1.5x10% 1.5
sini, = 3 —
2x10 2
sini, =~
) 3 3
tan 1. =

A body is projected vertically upwards from the
surface of earth with a velocity equal to one third
of escape velocity. The maximum height attained
by the body will be:

(Take radius of earth = 6400 km and g=10 ms )
(A) 800 km (B) 1600 km

(C)2133 km (D) 4800 km
Official Ans. by NTA (A)

(957 £n<

-GMm 1 _ V.
+—m =

R 29
GM _GM V/
R+h R 18
GM _GM GM
R+h R 9R

GM _8GM
R+h OR

L8
R+h O9R

9R =8R + 8h

h=R_ 8490 _ ¢ookm

8 8
The maximum and minimum voltage of an
amplitude modulated signal are 60 V and 20 V
respectively. The percentage modulation index will
be :
(A)0.5% (B)50%  (C)2%

Official Ans. by NTA (B)

_GMm
R+h

(D) 30%
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Sol.

10.

Sol.

11.

Sol.

Ve = 60
Vmin = 20
% modulation =
Vs = Viin |10 = [ 99720100 = [ 29 )10
V. +V 60 +20 80

= 50%

A nucleus of mass M at rest splits into two parts
having masses MTand %(M' <M). The ratio

of de Broglie wavelength of two parts will be :

(A) 1:2 (B)2: 1
©)1:1 (D)2:3
Official Ans. by NTA (C)
M
Ovo
M M
oL e 3
@ @
7] =[P.|

Here P is momentum

So kzk
P

Hence both will have same de broglie wavelength.

An ice cube of dimensions 60 cm % 50 cm x 20 cm
is placed in an insulation box of wall thickness
1 cm. The box keeping the ice cube at 0°C of
temperature is brought to a room of temperature
40°C. The rate of melting of ice is approximately:
(Latent heat of fusion of ice is 3.4 x 10° J kg ' and

thermal conducting of insulation wall is
0.05 Wm '°C™")
(A) 61x10 "' kgs™ (B) 61x10° kg s
(C)208 kg s™ (D) 30107 kg s
Official Ans. by NTA (B)

L -2227 7.

% %

::/ - ;/ s //;

dQ _ KAAT

dt i

A=2(0.6%x0.5+0.5%x0.2+0.2x0.6)

12.

Sol.

13.

Sol.

=2(0.3+0.1+0.12)

=2(0.4+0.12)
=2(0.52)
=1.04 m?
/ 1x1072 107
Rp=——= =
KA 0.05x1.04  0.052
dQ _AT 400052 _ 5 08x10°3 /5
dt R, 10

2.08 x 10>°=mx 3.4 x 10°

2.08
m =
3.4%x10°

=61 x10° Kg/s

=0.61x107° kg/s

A gas has n degrees of freedom. The ratio of
specific heat of gas at constant volume to the
specific heat of gas at constant pressure will be :

n n+2
(A) B)
n+2 n
n n
C D
( )2n+2 D) n-2
Official Ans. by NTA (A)
Cvzﬁ c :(n+2)R
2 P 2
C, n
C n+2

A transverse wave is represented by y = 2sin
(cot —kx) cm. The value of wavelength (in cm) for

which the wave velocity becomes equal to the
maximum particle velocity, will be ;

(A) 4n (B) 2x
©)n (D) 2
Official Ans. by NTA (A)

y =2 sin (ot — kx)

Maximum particle velocity = A ®

Wave velocity = %

9:A(x)

k

k=L 27
A A

A =2TA
=4 1 cm
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A battery of 6 V is connected to the circuit as
shown below. The current I drawn from the battery

1S :

3Q 3Q
— 5Q
—MAWV AVW'
6Q 6Q
T
6V
(A) 1A (B) 2A
6 4
C) —A D) —A
© T (D) 3
Official Ans. by NTA (A)

Balanced wheat stone bridge in circuit so there is
no current in 5 Q resistor so it can be removed

from the circuit.

3Q 3Q

AAAA, AAAA
YVVYy YVVy

AA

>

A AAA

<

I 2Q
6V

15.

A source of potential difference V is connected to
the combination of two identical capacitors as
shown in the figure. When key 'K’ is closed, the
total energy stored across the combination is E,.
Now key ‘K’ is opened and dielectric of dielectric
constant 5 is introduced between the plates of the
capacitors. The total energy stored across the
combination is now E,. The ratio E,/E, will be :

K
(¥

v c Cc
1 2
A) — B) £
( )10 ( )5
5 5
Cc) > D) >
( )13 ( )26
Official Ans. by NTA (C)

vl W Jcwo@ |¢€
Sol.
(1) Switch is closed
Ceq=2C

Energy E, =%Cqu2

(i) When switch is opened charge on right

capacitor remain CV while potential on left

capacitor remain same
Dielectric K =5

C =KC

C =5C

(cv)

E, =l(5c)v2 + 2(50)

2

_5ev?oov?

E, +
2 10

7
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16.

Sol.

2
E2=13CV
5
E_CV 5
, 13¢v? 13
5
E _5
E, 13

Two concentric circular loops of radii r;=30 cm
and r,=50 cm are placed in X-Y plane as shown in
the figure. A current I = 7A is flowing through
them in the direction as shown in figure. The net
magnetic moment of this system of two circular
loops is approximately :

(A) %ﬁ Am’ (B) —%12 Am’

(C) 7k Am’ (D) -7 k Am’
Official Ans. by NTA (B)

Magnetic moment

M =—-in(0.5) k+in(0.3) k

Mo 229 )
7 \100 100

-2 16 k
100

M=-3.52k Am?

17.

Sol.

18.

Sol.

Case 1

A velocity selector consists of electric field
E =Ekand magnetic field B= B} with B=12 mT.
The value E required for an electron of energy
728 eV moving along the positive x-axis to pass
undeflected is :

(Given, mass of electron = 9.1x10'kg)

(A) 192 kVm' (B) 192m Vm''

(C) 9600 kVm" (D) 16 kVm''

Official Ans. by NTA (A)

E=Ek B=12mT

B=B]  Energy=728¢eV

Energy = %mv2

728eV:%><9.1><10’31 xv2

728><1.6><10"19:%x9.1x10_31xvz

v=16x10"m/s
E=vB
E=16x10°x12x 10"
E=192x 10’ V/m

Two masses M, and .M, are tied together at the
two ends of a light inextensible string that passes
over a frictionless pulley. When the mass M, is
twice that of M. the acceleration of the system is
a;. When the mass M, is thrice that of M;. The

acceleration of The system is a,. The ratio A will
a2
be:
M,
M,
1 2
A) — B) =
(A) 3 (B) 3
3 1
C) = D) —
© 3 (D) 2
Official Ans. by NTA (B)
q = M8 M8
m, +m,
M2 = 2m1
a, = 2mg-mg
1= —
3m,
a; = g/3
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Case -2
Mz = 31’111
a = 3m1g—m1g
, =
4m,
g
a, ==
2
g
a_3_2
a, g 3
2
19. Mass numbers of two nuclei are in the ratio of 4:3.

Sol.

20.

Their nuclear densities will be in the ratio of
1

3\
(A) 43 (B) (Zj

4
©1:1 (D) (ﬂ
Official Ans. by NTA (C)

1

Radius of nucleus R = ROAg

i Mass of nucl
Density of nucleus = ——o>> 07 UCICUS

volume of nucleus

mxA

P=7 Where m : mass of proton or neutron
— 7R’
3
_ mxA
gnRo3 A
poc A

Hence density of nucleus is independent of mass
number

The area of cross section of the rope used to lift a
load by a crane is 2.5 x 10 *m’. The maximum
lifting capacity of the crane is 10 metric tons. To
increase the lifting capacity of the crane to
25 metric tons, the required area of cross section of
the rope should be :

(take g =10 ms ™)

(A) 6.25 x 10 *'m*

(B) 10 x 10*m’

(©) 1 x 10" m?

(D) 1.67 x 10 *m?

Official Ans. by NTA (A)

Sol. Since breaking stress (Maximum lifting capacity)
is the property of material so it will remain same.

breaking stress = Maximunm lifting capacity

Area of cross section of rope

10 25

25x10% A
A =625x10°
=6.25%x10*m?

SECTION-B
1. If A:(2§+3j—f<)m and B:(§+23+21A<)m. The
magnitude of component of vector A along vector
B will be m.

Official Ans. by NTA (2)

Sol. A:(2§+3j—f<)m and B=(§+2j+2f<)m
Component of A alongB= AB

AB: 2+6-2
B 22422

6.,
3
2. The radius of gyration of a cylindrical rod about an

axis of rotation perpendicular to its length and

passing through the center will be m.
Given, the length of the rod is 10\/6 m.

Official Ans. by NTA (5)

10\/§m

2 2
_mf :mk2:>k2:€—:>k= £ ! 10\/?:—5

12 2 2B 2B
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3.

Sol.

Sol.

In the given figure, the face AC of the equilateral
prism is immersed in a liquid of refractive index
‘n’. For incident angle 60° at the side AC, the
refracted light beam just grazes along face AC.

The refractive index of the liquid n=TX. The

value of x is .
(Given refractive index of glass = 1.5)

Official Ans. by NTA (27)

p=15

/c B

Using snell’s law at face AC
1.5 sin 60° = n X sin 90°

5. &

1ox X2 — = NX

2 4
33 =x
x =27
Two lighter nuclei combine to form a

comparatively heavier nucleus by the relation
given below:

X+1X=Y
The binding energies per nucleon ZIX and JY are

1.1 MeV and 7.6 MeV respectively. The energy
released in this process is . MeV.

Official Ans. by NTA (26)

Energy released in the given process = Binding
energy of product — Binding energy of reactants
=76x4-(1.1%x2)x2

=304-44

=26 MeV

5.

Sol.

A uniform heavy rod of mass 20 kg. Cross
sectional area 0.4 m” and length 20 m is hanging
from a fixed support. Neglecting the lateral
contraction, the elongation in the rod due to its
own weight is x x 10 m. The value of x is
:(Given. Young’s modulus Y=2 x 10" Nm* and
g=10 ms?)

Official Ans. by NTA (25)

k.
I

v-Lo
m =20 kg
A=04m’
1=20m

let extension is dy in length dx

stress
Y .

strain

<

I
&1

I
> | =
& &

dx
dy = Tdx
AY

) . m
Tension at a distance x from lower end = Tgx

mg/
2AY

_ 20x10x20
2x0.4x2x10"

2500 x 107"
Al =25%x10"°
=xx10"

x =25
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The typical transfer characteristic of a transistor in
CE configuration is shown in figure. A load
resistor of 2 kQ is connected in the collector
branch of the circuit used. The input resistance of
the transistor is 0.50 kQ. The voltage gain of the
transistor is

Y

7N

!

-

20— ——->
15]--—-—--
104 ——- __

5 L — —

100 200 300400 L(pa) X

Official Ans. by NTA (200)

Current gain in C-E configuration

jB:&
Al

Re=2kQ, Ry=0.50 kQ

AI.R.  5x107° 2

Voltage gain = = X ——
S ETALR, T 100x10° 0.5
-2
_ 102 1000
5%10 5

Three point charges of magnitude 5uC, 0.16uC
and 0.3uC are located at the vertices A, B, C of a
right angled triangle whose sides are AB = 3cm,
BC =32 cm and CA=3 cm and point A is the
right angle corner. Charge at point A experiences

N of electrostatic force due to the other

two charges.

Official Ans. by NTA (17)

0.3uC
(6
3\/5 cm
3cm
F 0.16 uC
2 3cm B
F,

. _ kx5x0.3x107"
1 9%10™"

~9x10”x5x0.3x107"

9x10™*
=1.5x10=15N
9 -12
F, - 9%x10 ><5><0.i6><10 ~ 8N
9%10

force experienced by charge at A =4[F +F,’
= J15° + 8
=4/289=17N

In a coil of resistance 8Q2, the magnetic flux due

to an external magnetic field varies with time as
o= %(9—‘[2). The value of total heat produced in

the coil, till the flux becomes zero, will

be J.
Official Ans. by NTA (2)
2
==(9-t*) =0
o 3 ( )
t=3sec

o= W02 oyt
dt 3 3
2 3 2
Heat produced in 3 sec = I e—dt=I16t dt =2J
r 9x8
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9.

Sol.

A potentiometer wire of length 300 cm is
connected in series with a resistance 780 Q and a
standard cell of emf 4V. A constant current flows
through potentiometer wire. The length of the null
point for cell of emf 20 mV is found to be 60 cm.
The resistance of the potentiometer wireis_ Q.

Official Ans. by NTA (20)

4|V 780Q
< L

| «— 300cm ——— |
+—060cm —
A >

> B
1=0

C L
&
—_—
| —wwW——
20 mV

Let resistance of potentiometers wire is R

. 4
R+780

Potential difference across AB

4R
R +780

Potential difference across AC

_ 4Rx60 4R
(R+780)x300 5(R+780)

This should be equal to 20 mV

4R

— = 20x107=2x10"
5(R +780)

4R =10 "(R + 780)

4R:£+78
10

10.

Sol.

As per given figures, two springs of spring
constants K and 2K are connected to mass m. If the

period of oscillation in figure (a) is 3s, then the
period of oscillation in figure (b) will be Jx s. The

value of x is

k
2k k 2k
m m
figure (a) figure (b)
Official Ans. by NTA (2)
k
2k Kk 2k
m m
figure (a) figure (b)
For figure (a) :
_Kx2K 2K
“ K+2K 3
m m ,3m
T=2n |— :275\/— =2m,|—
K, 2K /3 2K
For figure (b):
m
=3K, T'=2m, |[—
K \3K
T _ [mx2K _ Q
T 3Kx3m 3
T'=\2
x=2
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FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Tuesday 26 July, 2022)

TIME:3:00PM to 6: 00 PM

Sol.

Sol.

Sol.

SECTION-A

Hemoglobin contains 0.34% of iron by mass. The
number of Fe atoms in 3.3 g of hemoglobin is :
(Given : Atomic mass of Fe is 56 u, N, in 6.022
x 10” mol ")

(A) 1.21 x 10° (B) 12.0 x 10'°

(C)1.21 x 10* (D) 3.4 x 10*

Official Ans. by NTA (C)

0.34 xﬁx 6.022x10%
0 56

No. of Fe atoms =

=1.206 x 10*

Arrange the following in increasing order of their
covalent character.

(A) CaF, (B) CaCl,

(C) CaBr, (D) Cal,

Choose the correct answer from the options given
below.

(A) B<KA<C<D (B)A<B<C<D
(C)A<B<D<C (D)A<C<B<D
Official Ans. by NTA (B)

According to Fajan’s rule,

Covalent character oc size of Anion

Class XII students were asked to prepare one litre
of buffer solution of pH 8.26 by their chemistry
teacher. The amount of ammonium chloride to be
dissolved by the student in 0.2 M ammonia
solution to make one litre of the buffer is (Given
pK, (NH;3) = 4.74; Molar mass of NH; = 17 g mol™
'; Molar mass of NH,C1 = 53.5 g mol ")

(A)53.5 ¢ (B) 723 g
(C)107.0 ¢ (D) 126.0 g
Official Ans. by NTA (C)
POH =14 -8.26
=pK, + log [NH, ]
[NH,]

=574=4.74+ log [NH, ]
0.2

= [NH!] =2

Hence
NH,CI=2x%x53.5=107¢g

Sol.

At 30°C, the half life for the decomposition of AB,
is 200 s and is independent of the initial
concentration of AB,. The time required for 80%

of the AB, to decompose is (Given: log 2 = 0.30;

log 3 =0.48)

(A)200 s (B)323s
(C)467 s (D)532s
Official Ans. by NTA (C)

Ty, =200 s and 1* order reaction

_2303l0g2 2303, A,

K g

200 t 0.2A,
log2 1, s
200 t

t= %x200 =466.67s =467 s

Given below are two statements : one is labelled as
Assertion A and the other is labelled as Reason R.
Assertion A : Finest gold is red in colour, as the
size of the particles increases, it appears purple
then blue and finally gold.

Assertion R : The colour of the colloidal solution
depends on the wavelength of light scattered by the
dispersed particles.

In the light of the above statements, choose the
most appropriate answer from the options given
below;

(A) Both A and R are true and R is the correct
explanation of A

(B) Both A and R are true but R is NOT the correct
explanation of A

(C) A is true but R is false

(D) A is false but R is true

Official Ans. by NTA (A)
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Sol.

Sol.

Sol.
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The metal that has very low melting point and its
periodic position is closer to a metalloid is :

(A) Al (B) Ga
(C) Se (D) In
Official Ans. by NTA (B)
Melting point

Al - 933K

Ga — 303K

In — 430K

Se — 490 K

The metal that is not extracted from its sulphide

ore is :

(A) Aluminium (B) Iron
(C) Lead (D) Zinc
Official Ans. by NTA (A)

Al is extracted from Al,05-2H,0 i.e., Bauxite ore
The products obtained from a reaction of hydrogen
peroxide and acidified potassium permanganate are
(A)Mn*", H,O only (B) Mn*", H,0 only

(C) Mn*", H,0, O, only (D) Mn*", H,0, O, only
Official Ans. by NTA (D)

6H" + 2MnO,  + 5H,0, — 2Mn"* + 8H,0 +

50,

Given below are two statements : one is labelled as

Assertion A and the other is labelled as Reason R.

Assertion A : LiF is sparingly soluble in water.

Reason R : The ionic radius of Li" ion is smallest

among its group members, hence has least

hydration enthalpy.

In the light of the above statements, choose the

most appropriate answer from the options given

below .

(A) Both A and R are true and R is the correct
explanation of A

(B) Both A and R are true but R is NOT the correct
explanation of A

(C) A is true but R is false

(D) A is false but R is true

Official Ans. by NTA (C)

Due to high lattice energy LiF is sparingly soluble
in water. Li" has high hydration energy among its
group members due to smallest size.

10.

Sol.

11.

Sol.

Given below are two statements : one is labelled

as Assertion A and the other is labelled as Reason R.

Assertion A : Boric acid is a weak acid

Reason R : Boric acid is not able to release H" ion

on its own. It receives OH™ ion from water and

releases H' ion.

In the light of the above statements, choose the

most appropriate answer from the options given

below.

(A)Both A and R are correct and R is the correct

explanation of A

(B) Both A and R are correct but R is NOT the
correct explanation of A

(C) A is correct but R is not correct

(D) A is not correct but R is correct

Official Ans. by NTA (A)
?H ?H
B +H,O0— B<(—H
Hi 7 N H 7 |
O OH O OH II-I
(I)H
_ B * H
| ~OH
HO OH

The metal complex that is diamagnetic is (Atomic
number : Fe, 26; Cu, 29)

(A) K5[Cu(CN),]

(B) K5[Cu(CN),]

(C) K;5[Fe(CN)4]

(D) Ky[FeClg]

Official Ans. by NTA (A)

K3[Cu(CN)4]

1

O.N. of copper is Cu”

Cu"' =[Ar]3d"° = Diamagnetic
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12.

Sol.

13.

Sol.

Match List I with List 11
List I List IT
Pollutant Source

A. Microorganisms L. Strip mining

B. Plant nutrients II. Domestic sewage

C. Toxic heavy metals | III. Chemical fertilizer

D. Sediment IV. Chemical factory

Choose the correct answer from the options given
below :

(A) A-I1, B-11I, C-1V, D-1

(B) A-1I1, B-I, C-1V, D-III

(C) A-1, B-1V, C-11, D-1II

(D) A-L, B-1V, C-III, D-II

Official Ans. by NTA (A)

ListI List IT

Pollutant Source

A. Microorganisms Domestic sewage

B. Plant nutrients Chemical fertilizer

C. Toxic heavy metals Chemical factory

D. Sediment Strip mining

The correct decreasing order of priority of
functional groups in naming an organic compound
as per [UPAC system of nomenclature is :
(A)—COOH >—CONH, > —COCl >—CHO
(B)—SO;H >—COCl >—CONH, >—CN

(C) —COOR >—COCI>—NH, >,C=0

(D) —COOH > —COOR >—CONH, > —COCl
Official Ans. by NTA (B)

—SO;H >—COCl >—CONH, >—CN

14.

15.

Sol.

16.

Which of the following is not an example of

benzenoid compound ?

(A) (B)

»
oY

Hydrolysis of which compound will give carbolic
acid ?

(A) Cumene

(B) Benzenediazonium chloride

(C) Benzal chloride

(D) Ethylene glycol ketal

Official Ans. by NTA (B)

N,"CI
@ + N, + HC1

EtO - C HC —‘ 7— CHCH,CHO ————

Consider the above reaction and predict the major

©)

3

Official Ans. by NTA (B)

+

(i) DIBAI-H
(ii)) HO

—_— 7

product.

(A) OHC - HC —@—CHZCHZCHO
(B) EtO - C Hﬁ—@—cmcmcm

I
“HC —g CH,CH,COOH
(D) OHC — HC —< 7—CH2CH2COOH

(C) Et0-C
Official Ans. by NTA (A)
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17.

Sol.

18.

Sol.
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0
Il
EtO - C— HZCQ CH,CHCN
(i) DIBAL -H
(i) HO

EtOH + OHC £HZQ CH.CH,CHO

The correct sequential order of the reagents for the
given reaction is :
NGO, OH
NH, I
(A)HNO,, Fe/H', HNO,, KI, H,O/H"
(B) HNO,, K1, Fe/H', HNO,, H,O/warm

(C) HNO,, K1, HNO,, Fe/H", H,O/H"
(D) HNO,, Fe/H", KI, HNO,, H,O/warm

Official Ans. by NTA (B)
NO, NO, NO, NH
THNO @ X o/t
NH, N,’Cr 1 1
HNO,
OH N,'Cl
Nz + H,O/warm

I I
Vulcanization of rubber is carried out by heating a
mixture of :
(A) isoprene and styrene
(B) neoprene and sulphur
(C) isoprene and sulphur
(D) neoprene and styrene
Official Ans. by NTA (C)

Vulcanization of rubber is carried out by heating a

mixture of isoprene & sulphur

19.

Sol.

20.

Sol.

Sol.

Animal starch is the other name of :

(A) amylose (B) maltose

(C) glycogen (D) amylopectin
Official Ans. by NTA (C)

Glycogen

Given below are two statements : one is labelled as

Assertion A and the other is labelled as Reason R.

Assertion A :Phenolphthalein is a pH dependent

indicator, remains colourless in acidic solution and

gives pink colour in basic medium

Reason R : Phenolphthalein is a weak acid. It

doesn’t dissociate in basic medium.

In the light of the above statements, choose the

most appropriate answer from the options given

below :

(A)Both A and R are true and R is the correct
explanation of A

(B) Both A and R are true but R is NOT the correct
explanation of A.

(C) A is true but R is false

(D) A is false but R is true

Official Ans. by NTA (C)

Phenolphthalein dissociate in basic medium
HPh(aq) = H'" +Ph
(Pink)
SECTION-B
A 10 g mixture of hydrogen and helium is

(colourless)

contained in a vessel of capacity 0.0125 m” at 6 bar

and 27°C. The mass of helium in the mixture is
g. (nearest integer)

Given : R = 8.3 JK 'mol”' (Atomic masses of H

and He are 1u and 4u, respectively)

Official Ans. by NTA (8)

PV =n,,RT

0 - 6x12.5 N
"0.083%300

Let mole of He = x

Mole of H, =3 — x

4x+23-x)=10

Mass of He = 8g
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2.

Sol.

Sol.

Sol.

Consider an imaginary ion 3 X”. The nucleus

contains ‘a’% more neutrons than the number of
electrons in the ion. The value of ‘a’ is

[nearest integer]

Official Ans. by NTA (4)

S
No. of neutrons = 26
No. of electrons = 25
% of extra neutrons

26-25

than electrons = x100=4

For the reaction

HyFa(g) — Ha(g) + Fa(g)

AU =-59.6 kJ mol " at 27°C.

The enthalpy change for the above reaction is (—)
~ kJ mol" [nearest integer] Given : R = 8.314
JK " mol ™.

Official Ans. by NTA (57)

AH = AU + An,RT

AH=-59.6+1 x 8.314 x 300 x 10 > =-57.10
The elevation in boiling point for 1 molal solution
of non-volatile solute A is 3K. The depression in
freezing point for 2 molal solution of A in the same
solvent is 6 K. The ratio of K;, and Ky i.e., Ki/K;is

1 : X. The value of X is [nearest integer]

Official Ans. by NTA (1)

ATb = iKbl’I'll ATf = inmz

AT, K,xI 3 1 K, 1
—_— D —=—=—X—
AT, K,x2 6 2 K, 2
&:1:”:1

K, 1

5.

Sol.

Sol.

Sol.

20 mL of 0.02 M hypo solution is used for the
titration of 10 mL of copper sulphate solution, in
the presence of excess of KI using starch as an
indicator. The molarity of Cu®" is found to be

x 10~* M [nearest integer]
Given : 2Cu*" + 41 - Cwl, + I
I, + 2820327 -2 + S40627

Official Ans. by NTA (4)

Neq. Of I = neq 0f Na,S,05 =20 % 0.002 x 1
2 Xy, 0f , =0.4

Npo; 0f I, = 0.2 m mol

Ny of Cu?=0.2x2x 107

0.4x107°

oxi07 = 004= 4x107
X

[Cu™]=

The number of non-ionisable protons present in the
product B obtained from the following reaction is
. C2H5OH + PC13 - C2H5C1 +A
A+ PC13 —>B

Official Ans. by NTA (2)

C,HsOH + PCl; —— C,H;Cl + H;5PO;
H;PO; + PCl; — H,P,05 + HCl
Mo
HO” IIDH\O/ III_DI\OH
The spin-only magnetic moment value of the
compound with strongest oxidizing ability among

MnF,, MnF; and MnF, is B.M. [nearest

integer]
Official Ans. by NTA (5)
MuF, MnF, MuF,
14 Y3 2
EC=[Ar]3d® [Ar]3d* [Ar]3d°

Hence MnF; = strongest O.A

n=4(4+2)=24=489 =5
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Sol.

10.

Sol.
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Total number of isomers (including stereoisomers)
obtain on monochlorination of

methylcyclohexane is

Official Ans. by NTA (12)

¢l
elejele
—Cl
sieoNe
cl
&) &) ) @

No. of Isomners

@ @

A 100 mL solution of CH;CH,MgBr on treatment
with methanol produces 2.24 mL of a gas at STP.
The weight of gas produced is mg.

[nearest integer]

Official Ans. by NTA (3)

CH3—CH2—MgBr + CH3OH —>
. OCH,
Mg
CH; —CH; + Br
~2.24x107
22.4
W=nxM
=10*x30=3mg

=10"

How many of the following drugs is/are
example(s) of broad spectrum antibiotic ?

Ofloxacin, Penicillin G, Terpineol, Salvarsan

Official Ans. by NTA (1)

Ofloxacin

82



Final JEE-Main Exam July, 2022/26-07-2022/Evening Session

(Held On Tuesday 26t July, 2022)

FINAL JEE-MAIN EXAMINATION - JULY, 2022

TIME:3:00 PMto 6: 00 PM

SECTION-A

1. The minimum value of the sum of the squares of
the roots of x’+(3-a)x+1=2a is:

(A) 4 (B)5
©) 6 (D)8
Official Ans. by NTA (C)

Sol. a’+B’=(a+Py-2apP
let f(a) = (3 —a)’ —2(1 — 2a)
fay=a’'—2a+7
fay=(a—-17+6

fa) =6

min.

2. Ifz=x+1iy satisfies Izl - 2 = 0 and Iz-il-1z+5il=0,
then
A)x+2y-4=0
OC)x+2y+4=0
Official Ans. by NTA (C)

B)X'+y-4=0
D)x-y+3=0

Sol.  Iz-il-lz+5il=0
SIx+@y-Dil=x+(y+5)il
X+@{y-1Y=x"+(y+5)
(y-1'-(y+5'=0
Qy+4)(-6)=0

y=-2

X +(=2)=4

x=0

Z = (0,-2), check options
1 9 -10* 11

3. Let A=|1| and B=|12* 13% —14?% |, then the

1 -15* 16> 17

value of A'BA is:

(A) 1224 (B) 1042 (C) 540 (D) 539

Official Ans. by NTA (D)

9> —10* 11* |1
Sol. A'BA=[11 1]|12> 13> -14* |1
-15* 16> 17* || 1

1
11144177 | 1
1

=[9°+12°-15" —10°+13°+16"

= [9°+12°-15" —10°+13°+16" + 1 I’=14°+177]
=[539]

4. Z "C, "C, isequal to
i,j=0

i#]

(A) 22n _2n Cn (B) 22n—1 _2n-1 Cn_1

(C) 22[1 _% 2n(:[1 (D) 2n—1 + 2n—1Cn

Official Ans. by NTA (B)

Sol. Y "C,'C

- (211) (211) _ ZnCn
- 22n _ ZnC

5. Let P and Q be any points on the curves (x-
1Y’+(y+1)’=1 and y = x’, respectively. The distance
between P and Q is minimum for some value of the

abscissa of P in the interval

1 13
(A) [O,Zj (B) [E’Zj

11 3
©) [Z’Ej D) [Z’lj

Official Ans. by NTA (C)
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Sol. \\ M

AP

Q=(v.1’)
n/ICQ:ITnnormal
t2+1__i
t—1 2t
Let f(t)=2t"+3t—1

[a)eo=eelas)

P=(1+cos(90+6),~1+sin(90+0))

P =(1-sinf,—1+cos0)

1 cos

omal = Mep = —— =———=>tan0 =2t
2t —sin0

m

2t

x=1—sin9=1—m =g(t) (let)

=g'(t)<0

g (t) J function

11
t 0.44,0.485 —,—
:g()e( ’ )6(4’2J

If the maximum value of a, for which the function

f(x)= tan”' 2x —3ax +7 is

—E,E ,is a, then £ I is equal to
6 6 8

In 4n
4(9+1) ®) 8_9(4+n2)

1+7
ofs

Official Ans. by NTA (A)

non-decreasing  in

(A) 8-

s
(D) 8—2

Sol.

Sol.

f(x)= tan~' 2x —3ax +7

-3a>0

f'(x) =
(%) 1+4x>

2 T
a<|———| atx=z+—
31+4x7) ) 6

6
9+ 1t

a =a=

max

4T 6
Z_3 -
4 9+m 8

E+7=tan"1£—9—7T
4 4(7:2 +9)

i
f (=) =tan
“(8)

Let B=lim— (1)

for some oeR. Then
x50 ocx(e“ —1)

the value of a+f3 is:

14 3 5 7
(A) 5 (B) 5 ©) 5 D) 5

Official Ans. by NTA (C)

B=lim ax —(e* —1)
=0 ax(e™ —1)

2
1+ocx—{l+3x+92x‘+ ..... }

=lim
p x>0 (e™*-1)

(ax) 3x

ox*
((XX - 3X) - 7 e

2

=lim
B x—0 3 oax

For existence of limitaa -3 =0
a=3

5
a+p ==
b 2

The value of log_ 2 di (log ., cosecx) at x =§ is
X

A) 242 ®B) 22 (©) 4
Official Ans. by NTA (D)

D)4
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Sol.

Sol.

10.

log, Zi (log ., cosecx)
dx ‘

Let,

y =log . cosecx

ln(sinx)

- ln(cos x)

dy [cot x-In(cosx) + tan x-ln(sinx)]

dx (ln(cos x))2
dy) _ 4

dx ) _~ In2

Now,

= log. 2 =4
In2

20m )
.[ (|sin x| + |cosx|) dx is equal to :-
0

(A) 10(m+4) (B) 10(n+2)

(C) 20(n-2) (D) 20(n+2)

Official Ans. by NTA (D)

20m
I= .[ (|sin x|+|cosx|)2 dx ; (Jack property)

0

/2
I1=40 .[ (sinx+ cosx)2 dx

0

/2
1=40 [ (1+sin2x)dx
0
I1=20[n + 2]
Let the solution curve y = f(x) of the differential

dy xy x*+2x

equation —-+ = , -1,1 ass
a dx x’-1 1-x2 xe( ) P
V3
2
through the origin. Then j f (x)dx is equal to
¥
2
n 1 T 3
A) ——— B) ———
( )3 4 ®) 3 4
T 3 T 3
C)—— D) ————
( )6 4 ©) 6 2

Sol.

11.

Sol.

Official Ans. by NTA (B)

ﬂ+ Xy _ x* +2x
dx x*-1 1-x2
J’,de

LF=¢ex!

LF=+1-x

Solution of D.E.
4

y1-x2 =Jf/+—2)2(-\/1—x2dx
1-x

y-\/l——2 = I(x“ + 2x)dx

5
y1—x? =x?+x2+C

Atx=0,y=0,getC=0

5 2
X

X
y= +
5\/1—)(2 \/l—x2

The acute angle between the pair of tangents drawn

to the ellipse 2x°+ 3y’ = 5 from the point (1,3) is

(A) tan™ [ij (B) tan™ [ﬁj

75 75
Equation of tangent to the ellipse 2x” + 3y’ = 5 is

© tan'[ 32 j 3+85
75 5
y =mxi‘/§m2 +§
2 3

3
Official Ans. by NTA (B)
It pass through (1, 3)

(D) tanl(
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Sol.

13.
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5
—m +—
2 3

3=mz*

3m2+12m—43—4 =0

Let 0 be the angle between the tangents

tan @ = -~ Mo
l+mm,
34320
tan 0 =
=35

24
0=tan'| —
[76 j

The equation of a common tangent to the parabolas
y=x"andy = -(x-2)’ is

(A)y =4(x-2) B)y=4x-1)

Oy =4x+D) D)y =4(x+2)

Official Ans. by NTA (B)

Equation of tangent of y = x’ be
tx =y +at’

2

=tX — —
Y 4

Solve with y = —(x -2)°
2

t 2
tXx— —=—(x-2
2 (x-2)

2

x2+x(t—4)—tZ +4=0
D=0

) t
(t—4) —4 - [4—ZJ

' —4t=0
t=0ort=4
From eq. (1), required common tangent is

y =4 (x-1)

0

Let the abscissae of the two points P and Q on a
circle be the roots of X’ - 4x — 6 = 0 and the
ordinates of P and Q be the roots of y* + 2y - 7 =
0.If PQ is a diameter of the circle x* + y* + 2ax +
2by + c= 0, then the value of (a+b-c) is

(A)12 B) 13 ©) 14 (D) 16

Sol.

14.

Sol.

Official Ans. by NTA (A)
Q (X, ¥»)

P(x,y)

Equation of circle diameter form
X=x)x=-x)+(y-y)y-y)=0

(where X , x, are the roots of X —4x —6=0and Y
y, are the roots of Yy +2y—-7=0)

X +y —4x+2y-13=0

Now,

Compare it with the given equation, we get
a=-2,b=1,c=-13

Now

a+b-c=12

If the line x-1 = 0, is a directrix of the hyperbola
kx® — y’=6, then the hyperbola passes through the point

() (-2v5.6) B) (5.3
© (V5.-2) D) (245,3V6)

Official Ans. by NTA (C)

Eq. of directrix x = 2 —x= 6
e k(k+1)

6 _,
k(k+1)

k=2

From eq. (1) ,we get 2x’ -y’ =6
Check options
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15.

Sol.

16.

Sol.

A vector a is parallel to the line of intersection of the
plane determined by the vectors 1,1+ j and the plane
determined by the vectors i— j,i+k . The obtuse angle

between @ and the vector b=1—2j+2k is

3n 27
(A) v (B) 5

47 5wt
i D) 2=
(C)5 ()6

Official Ans. by NTA (A)

i, =ix(i+))=k

i, =(+k)x(i-J)

Line of intersection along n, X1,
x4 3ok =i+

DRof a=—i+]

D.Rof b=1-2j+2k

ab=-3 and (5/\5)=6

cos 0= -3
\/Ex?)
g
4

_cos'x

sin”' x
, then a value

1
If 0<x<— and ——=

J2 o

o s 24

Official Ans. by NTA (B)

sin'x  cos'x

a B

=k

17.

Sol.

18.

Sol.

sin”' x =ko

cos” x =kP
_on
 2(a+P)

. [ 2na
sin
o+p

= 2sin(2sin 'x) cos(2sin "' X)
= 4xy1-x> (1-2x%)

Negation of the Boolean expression p < (q=p) is
A) (~p)Aq (B) pA(~q)

© (~p)v(~q) D) (~p)A(~q)
Official Ans. by NTA (D)

(1)

J = sin (4sin 'x)

~(pe(a—p))

~(pq)=(pr~q)v(ar~p)

~(p<(a-p))=(pr~(a=p))v((a=p)r~p)
(pA~(a—p))=pA(ar~p)=(pA~p)rq=c
(@=>p)a~p=(~qvp)a~p=~pAa(~qvp)

=(~pr~q)v(~pAp)=~pr~q

~(pe(a—p))=cv(~pr~q)=~pr~q
Let X be a binomially distributed random variable

with mean 4 and Varianceg . Then 54 P(X< 2)is

equal to
146
A B) —
( )27 (B) >
146 126
©) T D) T

Official Ans. by NTA (B)

np =4

npq = 4/3

n=6p=2/3,q=1/3
S4PX=2)+PX=1)+PX=0))

EHISEEBIOREHIE)
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1 .
{I—J(cosx—smx) 1 d d
19. The integral j 3 dx is equal to J X —I X
{1+25in ZXJ sin(x+n) COS(X —j
NE) 6
X n X T
) tan(2+12J tan(2+12J
(A) =log, |———4{+C Znl—= 12/
2 b X 7
. tan| — +—
5+%) 5+%)
. (x nj 20. The area bounded by the curves y = Ix*-1land y = 1
an| — +—
B) Llog, e is
2 (’H“j 2 4
273 (A) E(ﬁ+1) B) g(ﬁ—l)
X T
tan(+6j (©) 2(\6—1) (D) §(ﬁ—l)
(©) log, +C 3
tan (; + 1”;} Official Ans. by NTA (D)
tan(X —nj Sol. y=1Ix—1I
D) L1og |—2 12J1 ¢ :
(x i X —1l=y
tan| — ——
2 6
. 0, 1)
Official Ans. by NTA (A) A o E(2, 1)
-12, 1
2. 1) 4 -«
I | 10 0 (0
I—T (cosx—smx)
Sol. = J‘ 3 dx Area = ABCDEA
2 .
{1+sm2x} 1 2
V3 =2/ [(1-(=x"))dx + [ (1-(x* = D)) dx
0 1
1 J .
(1— (cosx—smx)
8
?-‘- \/\§/_ dx Zg(\/i—l)
—3+sin2x
2 SECTION-B
NER 1. Let A = {1,2,3,4,5,6,7} and B = {3,6,7,9}. Then
—— —— [(cosx —sinX) .
I 2 dx the number of elements in the set
$in60° + sin 2x {CcA:CnB=¢} is
Official Ans. by NTA (112)
NG 1 NCEUE T
—COSX——COSX———sinX +—sinx
2 2 2
J " - dx Sol. A={1234567}and
2sin| X +— |cos| X ——
6 6 B ={3,6,7,9}
. . Total subset of A =2"=128
J.[COS(X_6J_SH{X +6Dd CnB=¢ when set C contains the element
X
2sin(x+n)cos(x—nj 1,2,4,5
6 6
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Sol.

5. S={CcA;CnB=¢}

=Total - (CNB=¢)

=128-2'=112

The largest value of a, for which the perpendicular

distance of the plane containing the lines

f=(§+})+k(§+a}—l§) and f:(§+])+p(—i+j—af<)
from the point (2,1,4) is /3 , is

Official Ans. by NTA (20)

f=(§+})+k(§+a}—l§)
f:(§+j)+p(—i+j—af<)

D.R’s of plane containing these lines is

ik
1 a -1=i1-a*-j(-a-1)+k(l+a)
-1 1 —a
fi=(l-a)i+j+k
One point in plane : (1, 1, 0)
.. equation of plane is
l-ax-1D+y-D+z-0)=0
(I-ax+y+z+a-2=0
D_I(l—a)2+1+4+a—2|

Ja-a) +1+1

=15—al=+3+a>-2a+3

—a +2a-8=0

=a=2 -4
.. largest value of a =2

Numbers are to be formed between 1000 and 3000,
which are divisible by 4, using the digits 1,2,3,4,5
and 6 without repetition of digits. Then the total

number of such numbers is

Official Ans. by NTA (30)

Sol.

Sol.

Sol.

Here 1" digit is 1 or 2 only

Case-1

If first digit is 1

Then last two digits can be 24, 32, 36, 52, 56, 64

1
N el
! ! v
I x 3 x 6 =18 ways
Case - 11

If first digit is 2 then last two digit can be 16, 36,
56, 64

2

N el
l v
3 x 4

I x =12 ways

Total ways =12 + 18 = 30 ways
10

If Z%:E, where m and n are co-
o k"+k"+1 n

prime, then m + n is equal to

Official Ans. by NTA (166)

iL_E
k*+k*+1 n

k=1

3110 K> +k+D)—-(k*—k+1)
24 (K +k+1D)(K>-k+1)

1L 1 1
= 5[;[(k2—k+1)_k2+k+1n

55 m
= =—
111 n
m+n =166

If the sum of solutions of the system of equations
2sin*0—c0s20=0 and 2cos’0+3sin0=0 in the

interval [0,27] is kmt, then k is equal to

Official Ans. by NTA (3)

2sin?0—cos20=0
2sin’0 — (1 — 2sin’ 0) = 0

2
—sin*0= (lJ
2
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 5m In 1ln
66 6 6

2cos’0+3sin6=0

0=

= 2sin’0—-3sin6-2=0
C.sin@ = —l
2
_7n 1l
6 6

So, the common solution is

0

The mean and standard deviation of 40
observations are 30 and 5 respectively. It was
noticed that two of these observations 12 and 10
were wrongly recorded. If o is the standard
deviation of the data after omitting the two wrong
observations from the data, then 38c” is equal

to

Official Ans. by NTA (238)

Wrong mean =y, = 30
Wrong SD=c,=5

25 g

40
= > x, =1200
o, =25
2X 5
=& —-30"=25
40

= DX} =925x40 =37000
New sum = > x{ =1200-10-12=1178

1178 _
38
New Y x{ =37000-(10)* —(12)*= 36756

New mean = | = 31

Sol.

New S.D, &} =4/%—(3l)2 =c

36756 — (31)’ x 38 = 38¢°

= 380" =238

The plane passing through the line L: ¢ x-y+3(1- ¢ )
z =1, x+2y - z = 2 and perpendicular to the plane
3x+2y+z = 6 is 3x-8y+7z=4. If O is the acute
angle between the line L and the y-axis, then 415

cos’0 is equal to

Official Ans. by NTA (125)

fi, = (i—j+3(1-0)k

n, =i+ 2j-k
i)k
Direction ratio of line=|¢ -1 3(1-¢)
1 2 -1

=(60-5)i+3B-20]+Q0+1Dk
3x — 8y + 7z = 4 will contain the line
(60-5)i+(3-20)]+(2(+Dk

Normal of 3x — 8y + 7z = 4 will be perpendicular

to the line

=3(6/-5)+(3-20)(-8)+7(2/+1)=0

:>£=%

.. direction ratio of line [—l,g,%j

Angle with y axis
5/3

c080 = ———--—
/ 25 49
I+—+—

9 9

cosO =

%‘m
3

~.415c0s° 0 =§—§x415 =125
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8.

Sol.

Suppose y = y(x) be the solution curve to the

dy

differential equation o y=2—e* such that
X

limy(x) is finite. If a and b are respectively the x-

and y- intercepts of the tangent to the curve at x=0,

then the value of a-4b is equal to

Official Ans. by NTA (3)

dy _
——y=2-¢
dx Y

X

ILF. = e_JdX =e™
*. solution of D.E
ye = J‘(2e'X —e'z")dx

—X
e
+C.e*

>y=-2+

~limy is finite

X—00

lim[—Z + 62 +C.e"} — finite

X—0

This is possible only when C =0

—X

e
Ly=yx)=-2+
y=y(x) 3
d_y__167X
dx 2
ﬂ 1 1 -3

:——:m’ O :—2+—=—
x|~ 2™ YO 272

". equation of tangent
3 1
+—=—=x-0
y+7=—5x-0)

=>x+2y=-3

a=—3,b=_—3
2

a-4b=-3+6=3

Different A.P.'s are constructed with the first term
100, the last term 199, And integral common
differences. The sum of the common differences of
all such, A.P's having at least 3 terms and at most
33 terms is.

Official Ans. by NTA (53)

Sol.

10.

Sol.

1"term = 100 = a
Last term =199 = ¢
If 3 term
a,a+d,a+2d

a=(=a+m-1)d

n — number of terms

he3, d = 1997100
99
=22 ¢l
o
n=4, d,=2=33el
3
n=10,d, =2 =11el
9
99

n=12,d,=——=9¢l

5y d=33+11+9=53

b
The number of matrices Az{a d} , where
C

ab,c,de{-1,0,1,2,3,...... ,10}, such that A = A,
is

Official Ans. by NTA (50)

A=

c d
Given A=A""
LSAT=AAT =T

L

a’+bc ab+bd 1 0
- =
ac+cd be+d? 0 1

~a+bc=1 (D)
ab+bd=0 ce(2)
ac+cd=0 ...(3)
be+d=1 ... 4)
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(1)—(4) gives

a-d=0

=>(@+d)=0ora-d=0

Case—1

a+d=0= (a,d)=(-1, 1), (0,0), (1,-1)
(@@ d=(11

... from equation (1)
l+bc=1=bc=0

b =0 C =12 possibilities

¢ =0 Db =12 possibilities

but (0, 0) is repeated

S 2x12=24

24 — 1 (repeated) = 23 pairs

() (a,d)=(,-1) = bc =0 — 23 pairs
(©)(@,d)=(0,0) =>bc=1

= (b,c)=(,1) & (-1, -1), 2 pairs

Case — 11
a=d
from (2) and (3)
a#z0thenb=c=0
a’=1
a==*1=d
(a,d)y=(1,1), (-1, -1) > 2 pairs
o Total=23+23+2+2
= 50 pairs

10
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FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Wednesday 27t July, 2022)

TIME :9: 00 AM to 12: 00 NOON

Sol.

SECTION-A
A torque meter is calibrated to reference standards
of mass, length and time each with 5% accuracy.
After calibration, the measured torque with this
torque meter will have net accuracy of :
A)15% B)25% (©O)75% (D) 5%
Official Ans. by NTA (B)

Dimensional formula for Torque
[1] = [ML*T”]

Now
Percentage error in torque =% t =% M +2 % L
2%T
% 1 =25%
A bullet is shot vertically downwards with an
initial velocity of 100 m/s from a certain height.
Within 10 s, the bullet reaches the ground and
instantaneously comes to rest due to the perfectly
inelastic collision. The velocity-time curve for total
time t =20 s will be : (Take g = 10 m/s*)

v

10s 205
A) i >0
— 100 n's \}
200 m/'s +
3
+ 100 mis 4
®) \ e
— 100 m/s 4+ 10s 20s
— 200 m/s +
oA
M«
©) e
— 100 m/s +
&
+ 100 m/'s
(D) 10s 20
r
100 m's
Official Ans. by NTA (A)

Sol.

3.

Sol.

Sol.

V=-100-10t

Sand is being dropped from a stationary dropper at
a rate of 0.5 kgs ' on a conveyor belt moving with
a velocity of 5 ms . The power needed to keep belt

moving with the same velocity will be :

(A)1.25W B)2.5W
(C)6.25W (D) 125W
Official Ans. by NTA (D)

Thrust = AV,

=25N

Now, Power=F x V=12.5W

A bag is gently dropped on a conveyor belt moving
at a speed of 2 m/s. The coefficient of friction
between the conveyor belt and bag is 0.4 Initially,
the bag slips on the belt before it stops due to
friction. The distance travelled by the bag on the
belt during slipping motion is : [Take g = 10 m/s *]

(A)2m (B) 0.5m
(C)32m (D) 0.8 ms
Official Ans. by NTA (B)

In frame of belt
a=pg=4m/s’,v=2m/s,u=0
v =u’+ 2as

= s=0.5m

Two cylindrical vessels of equal cross-sectional
area 16 cm’ contain water upto heights 100 cm and
150 cm The

interconnected so that the water levels in them

respectively. vessels  are
become equal. The work done by the force of
gravity during the process, is [Take density of
water = 10° kg/m’ and g = 10 ms ]

(A)0.25] (B)17J
(C)8] (D) 12
Official Ans. by NTA (B)

93



Sol.

Sol.

Final JEE-Main Exam July, 2022/27-07-2022/Morning Session

I, h, B U h
M

h— h +h,
2

Now,

W= Ui_Uf

h h
W = (pAh)) g 71+(p Ahz)gf—P A(h;+hy)g

h, +h,
4
B 2
W= pAg hf+h§—(h1+h2) }
2 i 2
W=1]J]

Two satellites A and B having masses in the ratio
4:3 are revolving in circular orbits of radii 3r and
4 r respectively around the earth. The ratio of total

mechanical energy of A to B is :

(A)9:16 (B)16:9
©O1:1 (D)4:3
Official Ans. by NTA (B)
Given that ﬁzé , i=§
m, 3 r, 4
Now TE = 1 m 2+[_GMmj
2 T
mv?  GMm »  GMm
TE= — GMm m
2r T
TE, m 1, _4 4_16
TE, m, r 3 3 9

7.

Sol.

If K, and K, are the thermal conductivities L; and
L, are the lengths and A, and A, are the cross

sectional areas of steel and copper rods
. K A L

respectively such that —2=9,-—L1=2—-"1=2.
Kl A2 L2

Then, for the arrangement as shown in the figure.
The value of temperature T of the steel — copper
junction in the steady state will be :

Furnace _ : |'-I"-' birx
asoc preel G — 07
Insulating
material
(A) 18°C (B) 14°C
(©)45°C (D) 150 °C
Official Ans. by NTA (C)
K Copper K
T=50°C [ Sieel | S
Al 11 ll A2
K A K,A
@2 “L(T, -T)=—22(T-T,)
dt 1, 1,

450-T _K,AL o 1
T-0 KAl 2
=450 - T=9T = T =45°C

Read the following statements :

A. When small temperature difference between a
liquid and its surrounding is doubled the rate of
loss of heat of the liquid becomes twice.

B. Two bodies P and Q having equal surface areas
are maintained at temperature 10°C and 20 °C. The
thermal radiation emitted in a given time by P and
Qare in the ratio 1 : 1.15

C. A camot Engine working between 100 K and
400 K has an efficiency of 75%

D. When small temperature difference between a
liquid and its surrounding is quadrupled, the rate of
loss of heat of the liquid becomes twice.

Choose the correct answer from the options given

below :

(A) A, B, C only (B) A, B only
(C) A, C only (D) B, C, D only
Official Ans. by NTA (A)
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Sol.

Sol.

10.

Heat Transfer

A. by Newton’s low of colling % =oc AT

4 4
B H:@:ceAT4:£:(£J :(288]

dt H, (T, (293

Hp:Ho=1(1.03)*=1:(1.03)*=1:1.15
= B is correct

1- 1903 759

C.m= -
i 400 4

D. is wrong as a6 o AT
dt

Same gas is filled in two vessels of the same
volume at the same temperature. If the ratio of the
number of molecules is 1:4, then

A. The r.m.s. velocity of gas molecules in two
vessels will be the same.

B. The ratio of pressure in these vessels will
bel:4

C. The ratio of pressure will be 1 : 1

D. The r.m.. velocity of gas molecules in two
vessels will be in the ratio of 1 : 4

(A) A and C only (B) B and D only

(C) A and B only (D) C and D only
Official Ans. by NTA (C)

A- VRms =

P N .

B. -1 =—L = B s correct
P2 2

Ans [A & B only are correct]

Two identical positive charges Q each are fixed at

a distance of ‘2a’ apart from each other. Another

3

point charge o, with mass ‘m’ is placed at
midpoint between two fixed charges. For a small
displacement along the line joining the fixed
charges, the charge qo executes SHM. The time

period of oscillation of charge q, will be :

3 3
A) dr e ma B) 3qu :
q,Q 4r g, ma
2 3 3 3
©) 2r°g,ma D) 8r’g,ma
9,Q 9,Q
Official Ans. by NTA (A)

Sol.

11.

Sol.

Electrostatics

KQq, KQq,
(a—x)* (a+x)’

KQq,[2a][2x]
(a2 _ XZ )2

4kQq, jx

ma?®

F=macc"=

m acc'=

= acc” z[

e ma’

Qq,

T= 4n’s,;ma’
Qq,

Two sources of equal emfs are connected in series.
This combination is connected to an external
resistance R. The internal resistances of the two
sources are r; and r, (r; > 1). If the potential
difference across the source of internal resistance r;
is zero then the value of R will be

T=2n

(A1 1, (B) 2
1'1 + 1"2
n+rn
2
Official Ans. by NTA (A)

© D)r—1

Er, Erg
o

—r

V=0
> AMA
I R
I- 2E
r +1, +R
IR=E-1In,
[(R+1,)=E
E

I=
R+r,

2E _E
r +r, +R R+r,

2R+2r2=r1+r2+R

R=r17r2
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Two bar magnets oscillate in a horizontal plane in
earth’s magnetic field with time periods of 3 s and
4 s respectively. If their moments of inertia are in
the ratio of 3 : 2 then the ratio of their magnetic
moments will e :

A)2:1 B)8:3

©1:3 (D)27:16

Official Ans. by NTA (B)

A magnet hung at 45° with magnetic meridian
makes an angle of 60° with the horizontal. The

actual value of the angle of dip is

(A) tan™ [\Ej (B) tan™ (JE)

(C) tan™ (\/g J (D) tan™ (\/g J

Official Ans. by NTA (A)

Sol.

14.

Sol.

15.

tand' — tan©

cosa
0’ =60°
a =45°

0=tan™ \/g
2

A direct current of 4 A and an alternating current
of peak value 4 A flow through resistance of 3 Q
and 2 Q respectively. The ratio of heat produced
in the two resistances in same interval of time will

be :

(A)3:2 (B)3:1
(©)3:4 (D)4:3
Official Ans. by NTA (B)
3Q 20
-
4A 1,=4A
DC AC
H, = ’Ryt H,= ifmstt{ims = 1_0}
J2
i2
H,=16(3)t H,= EOth
H,= 16t
H,:H,=3:1
A beam of light travelling along X-axis

field

E, =900 sin o (t—x/c). The ratio of electric force to

is described by  the electric
magnetic force on a charge q moving along Y-axis
with a speed of 3 x 10" ms™' will be :

[Given speed of light = 3 x 10® ms™']

A)1:1 (B)1:10

(©)10:1 MD)y1:2

Official Ans. by NTA (C)
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Sol.

16.

Sol.

17.

E, = 900sin (mt - %j
C
E, = 900
Et
\
B
Z
Fr=qE,
FB:qVBo
By By ¢ 3x10 144
F, vB, v 3x10 '

A microscope was initially placed in air (refractive
index 1). It is then immersed in oil (refractive
index 2). For a light whose wavelength in air is 4,
calculate the change of microscope’s resolving
power due to oil and choose the correct option

1
(A) Resolving power will be n in the oil than it

was in the air

(B) Resolving power will be twice in the oil than it
was in the air.

(C) Resolving power will be four times in the oil
than it was in the air.

1
(D) Resolving power will be 5 in the oil than it

was in the air.
Official Ans. by NTA (C)

(RP),; = 25109
1.22)
2sin® 2sinOx
R.P),, = - H

1.22%,  1.22%
(R.P)oir= (R.P)qir x 2
An electron (mass m) with an initial velocity

v=v,1(v,>0) is moving in an electric field

E= —Eoi(EO >0) where E, is constant. If at t = 0

de Broglie wavelength is A, = , then its de

mv,
Broglie wavelength after time t is given by

(B) A, (1 + eEOtJ

mv,

(A) A

(C) Ayt

Official Ans. by NTA (D)

Sol.

18.

Sol.

@—>V0

E=-Ei
Ay = h
mv,
ekt
V=v,t
m
L h

A= h =
mv [1+ €% t}
mv,
7\,'2 7\’O
(1+ el tj
mv,

What is the half-life period of a radioactive
material if its activity drops to 1/16™ of its initial
value of 30 years ?
(A) 9.5 years (B) 8.5 years
(C) 7.5 years (D) 10.5 years

Official Ans. by NTA (C)

A=Ae™

= —At=/n i
A,

= _€n_2><30 = fn(ij
t, 16

= —@XE\O =—4(n2

t1/2

=ty :% =7.5 yrs
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20.
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A logic gate circuit has two inputs A and B and

output Y. The voltage waveforms of A, B and Y

are shown below

A

=

|
|
|
|
(—
|
|
|

Y

The logic gate circuit is

(A) AND gate (B) OR gate
(C) NOR gate (D) NAND gate
Official Ans. by NTA (A)
By making Truth table

A B Output

0 0 0

1 1 1

0 1 0

1 0 0

Comparing with output of AND gate

A B AND
0 0 0
0 1 0
1 0 0
1 1 1

= logic gate present is AND gate
At a particular station, the TV transmission tower
has a height of 100 m. To triple its coverage range,

height of the tower should be increased to

(A) 200 m (B) 300 m
(C) 600 m (D) 900 m
Official Ans. by NTA (D)

Sol.

Sol.

h d

i

Let d be range

d* = (h+R)*-R?

= h*+R*+2RH-R*
d* =h’*+2Rh

as R >>>> h then

d~«2Rh ....(1)

Now, if coverage is to be increased 3 times

- J2Rh' ....(2)

Divide 2 and 1 ﬁ = &
d 2Rh
9=
h
%h=h’
If h = 100 m then tower of height 900 m is
required

SECTION-B

1. In meter bridge experiment for measuring
unknown resistance ‘S’, the null point is
obtained at a distance 30 cm from the left side
as shown at point D. If R is 5.6 kQ, then the
value of unknown resistance ‘S’ will be

Q.

’ 4] TJ -
0 10 "O 30 40 \0 60 70 80 90 100

M

—~
.
-~

30em 100 -/

Official Ans. by NTA (2400)

S _5.6x10°
30 70

S:$><5.6><103 = 2400
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2.

Sol.

Sol.

The one division of main scale of vernier callipers
reads 1 mm and 10 divisions of Vernier scale is
equal to the 9 divisions on main scale. When the
two jaws of the instrument touch each other the
zero of the Vernier lies to the right of zero of the
main scale and its fourth division coincides with a
main scale division. When a spherical bob is
tightly placed between the two jaws, the zero of the
Vernier scale lies in between 4.1 cm and 4.2 cm
and 6™ Vernier division coincides with a main
scale division. The diameter of the bob will
be  10°cm

Official Ans. by NTA (412)

10 VSD =9 MSD

1 VST =.9 MSD

LC.=.1mm=.01 cm

+ve zero error = .4mm

=0.04 cm

Negative zero error =4.1 cm + 6 x .01

=412 cm

=412 %107 cm

Two beams of light having intensities I and 41
interfere to produce a fringe pattern on a screen.
The phase difference between the two beams are
/2 and 7 /3 at points A and B respectively. The
difference between the resultant intensities at the

two points is xI. The value of x will be

Official Ans. by NTA (2)
T

¢A = E
T

(I)B = 5

Lo=1+ 41+2~T J4I cos (g)

=51 +41 (0) = 51

Sol.

Iy =1+41+ 2T 4T cos (60°)
SIAlx L =71
2

Ig—I,=71-51=2I,(x=2)

To light, a 50 W, 100 V lamp is connected, in
50
m/x
with 200 V, 50Hz AC source. The value of x will

be

series with a capacitor of capacitance

uF

Official Ans. by NTA (3)

2 2
p-Y _r-V
R P

Vo) (Vo)
200Q | x,

o)
A
200 V, 50 Hz

FIOO

A%

_100x10°

R =R =200Q

V2+VE=V?

(100)* + V2 = (200)°

i:@:l ; V2 = 40000

200 2
V=IxXc ; V3 =30000
Ve = 10043
X =2004/3
20043 = nS

oC
1 50x107°

NS

JX =50%x107° x100x 2003
X=3

C: =
20%x50%20/3
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A 1 m long copper wire carries a current of 1 A. If
the cross section of the wire is 2.0 mm” and the
resistivity of copper is 1.7 x 10°* Qm. the force
experienced by moving electron in the wire
is  x 10% N. (charge on electron
=1.6x10"C)

Official Ans. by NTA (136)

Area=2x10"°
p=17x10"

RoPL_ 1.7x107* x1

L7
A 2x107

—~ %1072
2

F=1.6x10"x L7, 1072

=136x107
=136x 107
A long cylindrical volume contains a uniformly
distributed charge of density p Cm . The electric

field inside the cylindrical volume at a distance

2¢

X =—2 m from its axis is Vm'!
p
|
|
L 2
|
|
|
Official Ans. by NTA (1)

Sol.

Sol.

2y
— |
&_/
IEdscosO -4
€y
pxmx’h
= E.27txh =
€
=E= o~
2¢g,
LE=P 2B
2e P

A mass 0.9 kg, attached to a horizontal spring,
executes SHM with an amplitude A,;. When this
mass passes through its mean position, then a
smaller mass of 124 g is placed over it and both

masses move together with amplitude A,. If the

A
1 1S
2

ratio , then the value of a will

a_

be

Official Ans. by NTA (16)

1 2
kA2 =P
2 2m
2
A m, 1024
=>| 1| =—2=—+
A,) m, 900
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8.

Sol.

Sol.

A square aluminium (shear modulus s

25 x 10° Nm™) slab of side 60 cm and thickness
15 cm is subjected to a shearing force (on its
narrow face) of 18.0 x 10* N. The lower edge is
riveted to the floor. The displacement of the upper

edge is pm.

Official Ans. by NTA (48)

Fe_
An

—=n-= X

A 4

. 18x10* x60x1072
60x102x15%x102x25x%x10°

=48x10°m=48 um

A pulley of radius 1.5 m is rotated about its axis by
a force F = (12t — 3t%) N applied tangentially (while
t is measured in seconds). If moment of inertia of
the pulley about its axis of rotation is 4.5 kg m?

the number of rotations made by the pulley before

its direction of motion is reversed, will be —. The
T

value of K is

Official Ans. by NTA (18)

t=Ia =(12t-3t)1.5=45a
= o =4t—t

30 4o - jt(4t—t2)dt
dt 0

= =2tt/3

10.

Sol.

3
Foro=0= 2t2—t—
3

= t2(2—§)=0

=t=0,6.

3 3
O et Lg- (M@t - yat
at 3 0 3

3
= 6— =36
6
No. of revolutions = % = §
2 0w

~K=18

A ball of mass m is thrown vertically upward.
Another ball of mass 2 m is thrown an angle 0
with the vertical. Both the balls stay in air for the

same period of time. The ratio of the heights
. . 1

attained by the two balls respectively is —. The
X

value of x is

Official Ans. by NTA (1)

Time of flight is same
= vertical component of velocity is same

= H,ax 1S same
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FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Wednesday 27t July, 2022)

TIME :9: 00 AM to 12: 00 NOON

Sol.

SECTION-A
250 g solution of D-glucose in water contains
10.8% of carbon by weight. The molality of the

solution is nearest to
(Given: Atomic Weights are H, 1u; C, 12u; O, 16u)

(A) 1.03 (B) 2.06
(C)3.09 (D) 5.40
Official Ans. by NTA (B)

C6H1206 — Glucose

mass of C 72
We know: =

mass of glucose 180

mass of C

Given: %C =10.8 = x100

mass of solution
10.8x250
100

.. mass of glucose = 67.5 gm

=mass of C = Mass of C =27 gm

.. moles of glucose = 0.375 moles
Mass of solvent =250 — 67.5 gm = 182.5 gm

0.375

.. Molality = 01825 =2.055~2.06

Given below are two statements.
Statement 1 : O, , Cu®" and Fe’" are weakly
attracted by magnetic field and are magnetized in
the same direction as magnetic field.

Statement 11 NaCl and H,O are weakly
magnetized in opposite direction to magnetic field.
In the light of the above statements, choose the
most appropriate answer form the options given
below :

(A) Both Statement I and Statement II are correct.

(B) Both Statement I and Statement II are
incorrect.

(C) Statement I is correct but Statement II is
incorrect.

(D) Statement I is incorrect but Statement II is
correct.

Official Ans. by NTA (A)

Sol.

Sol.

0,, Cu®" and Fe’" are paramagnetic,

.. Weakly attracted by magnetic field.

NaCl and H,O are diamagnetic,

.. Weakly repelled by magnetic field.

Given below are two statements. One is labelled as
Assertion A and the other is labelled as Reason R.
Assertion A : Energy of 2s orbital of hydrogen
atom is greater than that of 2s orbital of lithium.
Reason R : Energies of the orbitals in the same
subshell decrease with increase in the atomic
number.

In the light of the above statements, choose the
correct answer from the options given below.

(A) Both A and R are true and R is the correct
explanation of A.

(B) Both A and R are true but R is NOT the
correct explanation of A.

(C) A is true but R is false.

(D) A is false but R is true.

Official Ans. by NTA (A)

Energy of orbitals decreases on increasing the
atomic number.

Given below are two statements. One is labelled as
Assertion A and the other is labelled as Reason R.
Assertion A : Activated charcoal adsorbs SO,
more efficiently than CH,.

Reason R : Gases with lower critical temperatures
are readily adsorbed by activated charcoal.

In the light of the above statements, choose the
correct answer from the options given below.

(A) Both A and R are correct and R is the correct
explanation of A.

(B) Both A and R are correct but R is NOT the
correct explanation of A.

(C) A is correct but R is not correct.

(D) A is not correct but R is correct.

Official Ans. by NTA (C)
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SO, is absorbed to a greater extent than CH4 on
activated charcoal under same conditions.

Gases with higher critical temperature are
readily absorbed by activated charcoal.

Boiling point of a 2% aqueous solution of a non-
volatile solute A is equal to the boiling point of 8%
aqueous solution of a non-volatile solute B. The

relation between molecular weights of A and B is.

(A) My =4Mg (B) Mg = 4M,
(C) Ma = 8Mp (D) Mg = 8M,
Official Ans. by NTA (B)

For A : 100 gm solution — 2 gm solute A

) 2/M,
.. Molality =
0.098
For B : 100 gm solution — 8 gm solute B
8/M
. Molality = B
0.092

(AT, =(ATy)g
.. Molality of A = Molality of B

, 2 8
©0.098M,  0.092M,
2,2 My

98 8 M,
LMy

4261 M,

Mg =4.261xM,

The incorrect statement is

(A) The first ionization enthalpy of K is less than
that of Na and Li

(B) Xe does not have the lowest first ionization
enthalpy in its group

(C) The first ionization enthalpy of element with
atomic number 37 is lower than that of the element
with atomic number 38.

(D) The first ionization enthalpy of Ga is higher
than that of the d-block element with atomic
number 30.

Official Ans. by NTA (D)

Sol.

Sol.

Sol.

Ionization enthalpy order :

Li>Na>K

He > Ne > Ar> Kr> Xe >Rn

Sr>Rb

Zn> Ga

Which of the following methods are not used to

refine any metal?

(A) Liquation (B) Calcination
(C) Electrolysis (D) Leaching
(E) Distillation

Choose the correct answer from the options given

below:

(A) B and D only (B) A, B, D and E only
(C)B, D and E only (D) A, C and E only
Official Ans. by NTA (A)

Calcination and leaching are the methods of
concentration of ore and not that of refining.

Given below are two statements:

Statement I : Hydrogen peroxide can act as an
oxidizing agent in both acidic and basic conditions.
Statement II: Density of hydrogen peroxide at
298 K is lower than that of D,0.

In the light of the above statements. Choose the
correct answer from the options.

(A) Both statement I and Statement II are ture

(B) Both statement I and Statement II are false

(C) Statement I is true but Statement II is false

(D) Statement I is false but Statement II is true
Official Ans. by NTA (C)

Depending on the nature of reducing agent H,O,
can act as an oxidising agent in both acidic as well
as basic medium.

Density of D,O = 1.1 g/cc

Density of HO, =1.45 g/cc
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9.

Sol.

10.

Sol.

Given below are two statements:

Statement I : The chlorides of Be and Al have
Cl-bridged structure. Both are soluble in organic
solvents and act as Lewis bases.

Statement II: Hydroxides of Be and Al dissolve in
excess alkali to give beryllate and aluminate ions.
In the light of the above statements. Choose the
correct answer from the options given below.

(A) Both statement I and Statement II are true

(B) Both statement I and Statement II are false

(C) Statement I is true but Statement 11 is false

(D) Statement I is false but Statement II is true

Official Ans. by NTA (D)

Be,Cly is lewis acid and AL,Clg has complete octet.
Be and Al are amphoteric metals therefore dissolve
in acid as well as alkaline solution and form
beryllate and aluminate ions in excess alkali.
Which oxoacid of phosphorous has the highest
number of oxygen atoms present in its chemical
formula?

(A) Pyrophosphorous acid

(B) Hypophosphoric acid

(C) Phosphoric acid

(D) Pyrophosphoric acid

Official Ans. by NTA (D)

Pyrophosphorous acid — H4P,0:s.
Hypophosphoric acid — H4P,0Og.
Phosphoric acid - H;PO,.

Pyrophosphoric acid — H;P,0;.

11.

Sol.

12.

Sol.

13.

Given below are two statements:

Statement I : Iron (III) catalyst, acidified K,Cr,O,
and neutral KMnO, have the ability to oxidise I to
I, independently.

Statement II: Manganate ion is paramagnetic in
nature and involves pnt —pm bonding.

In the light of the above statements, choose the
correct answer from the options.

(A) Both statement I and Statement II are ture

(B) Both statement I and Statement II are false

(C) Statement I is true but Statement II is false

(D) Statement I is false but Statement II is true
Official Ans. by NTA (B)

Neutral KMnO, oxidises 1™ to 105

Manganate ion has dn-pn bonding.

The total number of Mn = O bonds in Mn,0; is

(A)4 (B)5
©6 (D)3
Official Ans. by NTA (C)
o (0]
0 g 0 !I) No
Match List I with List 1T
ListI List IT
Pollutant Disease /sickness

A. Sulphate (>500 ppm) | I. Methemoglobinemia

B. Nitrate (>50 ppm) II. Brown mottling of

teeth

C. Lead (> 50 ppb) II1. Laxative effect

D. Fluoride (>2 ppm) IV. Kidney damage

Choose the correct answer from the options given
below:

(A) A-1V, B -1, C-I1, D-11I

(B) A-III, B -1, C-1V, D-II

(C) A-I1, B -1V, C-1, D-III

(D) A-1L, B -1V, C-1I1, D-1

Official Ans. by NTA (B)
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A. Sulphate (>500 ppm) - Causes Laxative effect
that leads to dehydration

B. Nitrate (>50 ppm) - Causes

Methemoglobinemia, skin appears blue
C. Lead (> 50 ppb) — It damage kidney and RBC

D. Fluoride (>2 ppm) — It Causes Brown mottling
of teeth

Given below are two statements. One is labelled as
Assertion A and the other is labelled as Reason R.
Assertion A :  [6] Annulene. [8] Annulene and
cis —[10] Annulene, are respectively aromatic,

not-aromatic and aromatic.

[6] Annulene

[8] Annulene

Cis-[10] Annulene

Reason R : Planarity is one of the requirements of
aromatic systems.

In the light of the above statements, choose the
most appropriate answer from the options given
below.

(A) Both A and R are correct and R is the correct
explanation of A.

(B) Both A and R are correct but R is NOT the
correct explanation of A.

(C) A is correct but R is not correct.

(D) A is not correct but R is correct.

Official Ans. by NTA (A)

Sol. Assertion A : Not correct , Reason R : correct
A

J Arom atic
o

-
s

-

[6] — annulene

- Not aromatic

[8] — annulene

- Not aromatic

[10] — annulene

In [10] —Annulene — the hydrogen atoms in the 1
and 6 position interfere with each other and force

the molecule out of planarity

all -cis(10)annulene

If this annulene with five cis double bonds were
planar, each internal angle would be 144°. Since a
normal double bond has bond angle of 120°, this
would be from ideal. This compound can be made
but it does not adopt a planar conformation and
therefore is not aromatic even though it has ten ©

electrons.
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15.

Sol.

16.

CH,OH

+HCl—2>A—Y 5B

OH

In the above reaction product B is:
CH,1 CH,1
) i ) i
OH
C

H,Cl

CH,CI
Official Ans. by NTA (A)
OH

= A Nal
| +HCl —= | —_— |

o = S2

OH

(A)

Match List I with List I1
List I List IT
Polymers Commenrcial names
A. Phenol- I. Glyptal
formaldehyde resin
B. Copolymer of 1,3- I1. Novolac
butadiene and styrene
C. Polyester of glycol | III. Buna-S
and phthalic acid
D. Polyester of glycol | IV. Dacron
and terephthalic acid

Choose the correct answer from the options given
below:

(A) A-I1, B -I11, C-1V, D-1

(B) A-11, B -1II, C-I, D-IV

(C) A-I1, B -1, C-1II, D-IV

(D) A-III, B -1, C-1V, D-1

Official Ans. by NTA (B)

Sol.
A)
OH
OH OH
H+
© +HCHO ——> @A OH .
Phenol formaldehyde
O-Hydroxymethyl phenol OH
P-Hydroxymethyl phenol
OH
OH OH 7‘
OH  Polymerisation
I*Aea it RS
n
Novolac
(B)

=
CH,=CH-CH=CH, + — Buna-S

1,3-butadiene Styrene

©

COOH
Ol b b
COOH OH OH

-C C- O-CH,- CH,- O -
Phthalic acid ethylene glycol Il 1l 0
O O
Glyptal
(D)
COOH
i it
N C C707CH2—CH2—Oq .
Soom glycol Dacron
Terephthalic acid

17. A sugar ‘X’ dehydrates very slowly under acidic
condition to give furfural which on further reaction
with resorcinol gives the coloured product after
sometime. Sugar ‘X’ is
(A) Aldopentose (B) Aldotetrose
(C) Oxalic acid (D) Ketotetrose
Official Ans. by NTA (A)
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- _O__cHo
Aldopentose —%— @/

Furfural

OH

Cherry red product
(seliwanoff's test)

18. Match List I with List II

List I

List II

I. Anti-depressant

CH,

II. 550 times sweeter

than cane sugar

NHNH,

c.@/\/

III. Narcotic analgesic

0O
Il

@i(\w
D. ;
s/

Q

Y,
()/ O

IV. Antiseptic

Choose the correct answer from the options given

below:

(A) A-1V, B -1, C-II, D-I
(B) A-III, B -1, C-11, D-IV
(C) A-III, B -1V, C-1, D-T
(D) A-111, B -1, C-1V, D-1I
Official Ans. by NTA (C)

Sol.

(A)

It is morphine use for relief for pain, known for narcotic
analgesic

(B)

Oon

CH; CH,
cl

Chloroxylenol used as an antiseptic

©

o

Phenelzine (Nardil) use as Antidepressant

NHNH,

(D)

0" Yo
Saccharin 550 times sweeter than cane sugar

19. In Carius method of estimation of halogen. 0.45 g
of an organic compound gave 0.36 g of AgBr. Find
out the percentage of bromine in the compound.

(Molar masses : AgBr = 188 g mol™: Br =80 g mol™)

(A) 34.04% (B) 40.04%
(C) 36.03% (D) 38.04%
Official Ans. by NTA (A)

Sol. Mass of organic compound = 0.45 gm

Mass of AgBr obtained = 0.36 gm
.. Moles of AgBr = %
188

0'386 80 =0.1532gm

.. Mass of Bromine =

0.1532 x100 =34.04%

". % Br in compound =
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20.

Sol.

Match List I with List II

List I List IT

A. Benzenesulphonyl I. Test for primary
chloride amines

B. Hoffmann bromamide | II. Anti Saytzeff

reaction

C. Carbylamine reaction | III. Hinsberg reagent

D. Hoffmann orientation | IV. Known reaction of

Isocyanates.

Choose the correct answer from the options given
below:

(A) A-1V, B 11, C-II, D-1

(B) A-IV, B-II, C-1, D-1II

(C) A-1IL, B -1V, C-1, D-II

(D) A-1V, B -I11, C-1, D-II

Official Ans. by NTA (C)
i
S—Cl
(A) (|)| — Hinsberg reagent

Benzen sulphonyl chloride

(B) Hoffmann bromamide reaction — known
reaction of isocynates

R—-CO—-NH, + X, +4NaOH — R-NH, +
2NaX + Na,CO; + 2H,0

Intermediate : R- N = C = O (isocyanate)

(C) Carbylamine reaction — Test for primary

amine

R-NH, or Ar — NH, + CHCI; + 3KOH — RNC
or Ar - NC+ 3KClI + 3H,0

(D) Hoffmann orientation — Anti saytzeff
(Formation of less substituted alkene as major

product)

1.

Sol.

Sol.

SECTION-B
20 mL of 0.02 M K,Cr,0; solution is used for the
titration of 10 mL of Fe®" solution in the acidic
medium.
The molarity of Fe*" solution is x 107 M.

(Nearest Integer)

Official Ans. by NTA (24)

Eq. of K,Cr,0; = Eq. of Fe**

= (Molarity X volume x n.f) of K,Cr,0; =
(molarity x volume x n.f) of Fe*"
=0.02x20x6=Mx10x1

= M=0.24

= Molarity =24 x 10

2NO + 2H, - N, + 2H,0

The above reaction has been studied at 800°C. The

related data are given in the table below

Reaction | Initial Initial Initial rate
serial ressure | Pressure —
P (ﬂj /(kPa/s)
number | of H, /| of NO/ dt
kPa kPa
1 65.6 40.0 0.135
2 65.6 20.1 0.033
3 38.6 65.6 0.214
4 19.2 65.6 0.106

The order of the reaction with respect to NO
is

Official Ans. by NTA (2)

On decreasing pressure of NO by a factor of ‘2’ the
rate of reaction decreases by a factor of ‘4’.

.. Order of reaction w.r.t. ‘NO’ =2
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Amongst the following the number of oxide(s)

which are paramagnetic in nature is
Na,0, KO,, NO,, N,O, ClO,, NO, SO,, C1,O0

Official Ans. by NTA (4)

KO,, NO,, CIO,, NO are paramagnetic.

The molar heat capacity for an ideal gas at constant
pressure is 20.785 J K'mol'. The change in
internal energy is 5000 J upon heating it from
300K to 500K. The number of moles of the gas at
constant volume is __ [Nearest integer]

(Given: R=28.314 J K™ mol™)

Official Ans. by NTA (2)

Com=Cym+R
= Cym=20.785-8.314=12471 Jk ' ml'
AU =nC, AT

LS00 25
12.471x200  12.471

According to MO theory, number of species/ions
from the following having identical bond order
is

CN",NO*,0,,0;,05"

Official Ans. by NTA (3)

CN", NO", 0,*" have bond order = 3
At 310 K, the solubility of CaF, in water is

2.34 x 107g /100 mL. The solubility product of
CaF,is ___ x 10™® (mol/L)’. (Given molar mass :

CaF, =78 gmol)

Official Ans. by NTA (0)

Sol. Solubility of CaF, =S mole/L

2.34x107°  2.34
S= = X

102 =3 x 10* mol/L

0.1x78 78
K, (CaF,y) =4S’ =43 x 107’
=108 x 10"

=0.0108 x 10" (mol/L)’
7. The conductivity of a solution of complex with
formula CoCl;(NH;)4 corresponds to 1 : 1
electrolyte, then the primary valency of central
metal ion is

Official Ans. by NTA (1)

Sol. [Co(NH,), CL,]Cl

Primary valency = oxidation no. = +3

8. In the titration of KMnO, and oxalic acid in acidic
medium, the change in oxidation number of carbon

at the end point is
Official Ans. by NTA (1)
Sol. Oxidation state of carbon changes from +3 to +4.
2KMnO, +5H,C,0, +3H,S0,(dil.) —
K,SO, +2MnSO, +10CO, +8H,0

9. Optical activity of an enantiomeric mixture is
+12.6° and the specific rotation of (+) isomer is
+30°. The optical purityis %

Official Ans. by NTA (42)

Sol.

0 . .. _ observed rotation of mixture =100
% optical purity =

rotation of pure enantiomer

_ +12.6°
+30°

x100 =42
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10. In the following reaction

SO.H OH

@ Oleum @ NaOH (excess) ©
H Rt

The % yield for reaction I is 60% and that of
reaction II is 50%. The overall yield of the

complete reaction is % [nearest integer]

Official Ans. by NTA (30)

Sol.
1))
SO5H

Oleum
e

% yield = 60%
Let initial moles of reactant taken = n

Total moles obtained for benzene sulphonic acid
(with % yield = 60%) = 0.6n

oy
SO4H OH

NaOH(excess)

_—
H+
% yield = 50%

Moles of benzene sulphonic acid before reaction I = 0.6n

Moles obtained for phenol (with % yield = 50%) =
0.6x0.5n =0.3n

So over all % yield of complete reaction = 0304450 _ 39
n
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FINAL JEE-MAIN EXAMINATION - JULY, 2022
(Held On Wednesday 27 July, 2022)

TIME:9: 00 AM to 12: 00 NOON

Sol.

SECTION-A
Let R, and R, be two relations defined on R by
aR b<ab20and a R,b<a=>b, then
(A) R, is an equivalence relation but not R,
(B) R, is an equivalence relation but not R,
(C) both R, and R, are equivalence relations

(D) neither R nor R, is an equivalence relation

Official Ans. by NTA (D)

R, z{xyZ 0,x,ye R}

For reflexive xx x> 0 which is true.

For symmetric

If xy=20=yx=0

Ifx=2,y=0andz=-2

Then x.y>0&y.z>0 but x.z >0 is not true
=> not transitive relation.

= R, is not equivalence

R, if a > b it does not implies b > a

= R, is not equivalence relation

=D

Let f,g:N —{1} — N be functions defined by
fla) = a, where « is the maximum of the powers
of those primes p such that p“divides a, and
g(a) =a+1, for all ae N—{l}. Then, the

function f'+ g is

(A) one-one but not onto
(B) onto but not one-one

(C) both one-one and onto
(D) neither one-one nor onto

Official Ans. by NTA (D)

Sol. f:N—-{I} > N

3.

Sol.z():(o +3+ 0 0+6+0

fa)= o

Where o is max of powers of prime P such that
p” divides a. Also g(a)=a+ 1

f2)=1 g2)=3
f3)=1 g(3)=4
f(4)=2 g4 =5
f(5)=1 g5)=6

f2)+g@2)=4

(f(3)+g(3)) =5
fH+g@d=7
fO)+g () =7
.. Many one f(x) + g(x) does not cotain 1
= into function
.. Ans. (D) [neither one-one nor onto |

Let the minimum value v, of v=| +|z-3 +z—61",

2
z € Cis attained at z = z. Then |2Z§ -z, +3| +v; is

equal to
(A) 1000 (B) 1024
(C) 1105 (D) 1196

Official Ans. by NTA (A)

B

3 ]= (1,2)

3
vo = |1+ 24 +[142i =3[ +|1+2i =61 =30
Then [22; - 2; +3|2 92

=[2(1+2i) - (1-2i) +3|2 +900
=[2(1-4+4i)—(1-4-4i)(1-2i)+3[ +900
=8+ 61" +900 =100+900 =1000
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1 2
4.  Let A=( 5} Let o, €Rbe such that

aA’ +BA=2I.Then a+ f isequal to -
(A)-10 (B) -6

©6 (D) 10

Official Ans. by NTA (D)

Sol.  Characteristic equation of matric A

|A-AL|=0

1-x 2 |
2 —5-A

= A2 +4h=1
= AT +4A=1
=2A%+8A =2I
Given that aA”+BA =21
Comparing equation (1) & (2) we get
B =8

S a+B=10

a=2,

Ans. (D) (10)

5.  The remainder when (2021)"* + (2022 is

divided by 7 is
A0 B)1
<2 D)o

Official Ans. by NTA (A)

Sol.  (2021)** + (2022)"*

=(2023-2)"" + (2023 - 1)

=T7n +2" +7n, -1

= 7(n, +n,)+8* ~1

=7(n+n)+(7-1)" =1

Sol.

=7(n1+n2)+7n3+1—1

=7(n, +n,+n,)

.. Given number is divisible by 7 hence remainder
is zero

Suppose a,a, ..., a,... be an arithmetic

progression of natural numbers. If the ratio of the
sum of the first five terms of the sum of first nine
terms of the progression is 5 : 17 and 110 < g, <
120, then the sum of the first ten terms of the
progression is equal to -

(A) 290 (B) 380

(C) 460 (D) 510

Official Ans. by NTA (B)

§:£:>—(2a+4d):i
S 17 Y(2a8a) V7
=d=4a

315:a+14d:57a
Now, 110 <a;5<120

= 110<57a<120

Sio= % (2x2+9x8) =380
Let f:R — R be a function defined as
_(7[x]
f(x):asm " +[2—x], a e R, where [t]

is the greatest integer less than or equal to ¢ If

4
}1_311 f (x) exists, then the value of .([ f (x)dx is
equal to :
(A)-1 (B) -2
O 1 (D)2

Official Ans. by NTA (B)
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Sol. lim asm(n[ ]) [ x]=—a+2

x—>-1"

lim asm(n[ ]) [ x]=0+3=3

x—>-1"

lim f(x)existwhen a =—1

x—>—1

Now,

[ feodx =] F0dx o+ [ Fdx+ [T 0dx + [} F(x)dx

=j;(0+1)dx+j12(—1+0)dx+j;(0—1)dx+j34(1—2)dx

=1-1-1-1=-2

/4

5. I- [u}mh
X

NG

© 5—7[<I<—7r
12 3

(D)3Tﬂ<1<7r

Official Ans. by NTA (C)

Sol. Consider
f(x) = 8sinx — sin2x
f'(x) = 8sinx — 2co0s2x
f'(x) = —8sinx + 4 sin2x
= —8sinx (1 — cosx)

T T
L 'x)<0 —,—
(x) xe(4 3}

s f(x) s J function

f(%} <f'(x)< f'(%j

5<f'(x)<%

Sol.

5<f'(x)<4\/§

5x < f(x) < 4+/2x

<—f(X) <4\/§
X
/3

IS<I <J.4x/_

/4 /4

J-S I8s1nx sin 2x “f4ﬁ

/4 /4

5n \/ETE
—<I<—
12 3

The area of the smaller region enclosed by the
curves y’ = 8x +4 and x>+ +43x -4 =0 is

equal to
1

(A) 5(2—12\/§+87r)
1

(B) 5(2—12x/§+67z)
1

©) E(4—12\/§+87z)

(D) %(4—12x/§+67r)

Official Ans. by NTA (C)

/ ’
£
N

x*+y? +4B3x-4=0

V' =8x+4

Point of intersections are (0, 2) & (0, -2)
Both are symmetric about x-axis

Area =2i(\/ﬂ—2\@)—[%j dy

On solving Area = %[87{ +4 —12\/5]

0,-2)
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10. Lety =y, (x) and y = y,(x) be two distinct

d
solutions of the differential equation d_y =x+y,
x

with y, (0) = 0 and y, (0) = 1 respectively. Then,
the number of points of intersection of y =y, (x)
andy =y, (x)is

Ao B) 1

€2 D)3

Official Ans. by NTA (A)

Sol. %:xwty:%—y:x
If=¢"
". solutionis ye " = j xe “dx
= ye =-xe —e +c
=y=—x—1l+ce
y1(0)=0:>c=1
Ly =—x—l+e€ ....(D
y,0)=1=c=2
Sy, =—x—14+2¢" (2

Nowy,—y =e" >0..y,#y,

.. Number of points of intersection of y, & vy, is
Zero.

11. Let P (a, b) be a point on the parabola y* = 8x such
that the tangent at P passes through the centre of
the circle x* +y’ — 10x — 14y + 65 = 0. Let A be the
product of all possible values of a and B be the
product of all possible values of b. Then the value
of A+Bisequalto:

(A)0 (B) 25
(©) 40 (D) 65
Official Ans. by NTA (D)

Sol. P(a, b) is point on y* = 8x, such that tangent at P

pass through centre of X’ + y’ — 10x — 14y + 65 = 0

ie. (5,7)

Tangent at P(at’, 2at) is ty = x + at’

A =2 & it pass through (5, 7)
Tt=5+2¢

:>t=1,t=§
2

(at 2at) :> whent=1

& (g 10} when l‘—g
2 2

S A= 2><§:25
2

B=4x10=40 S A+B=065

12. Let 5=af+}+ﬂl€ and b =3f—5j+4/€ be two
vectors, such that Gxb =—i+9i +12k . Then the

projection of b —2d on b +a is equal to

39
(A)2 B) —
5
46
©9 D) —
5
Official Ans. by NTA (D)
Sol. Let G=ai + j+ Bk, b =31 5] +4k

axb=—i+9j+12k

ik
=>a 1 p
3 -5 4

= (4+5B)i +(3B-4a) j+(-5a-3)k

=—i+9j+12k

S4+58=-1,3B-4a=9, 50 -3=12

p=-1 a=-3

cd=-3+]—k,b=31-5]+4k
G+b=—4]+3k

a’* =11,{8] =50
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13.

Sol.

14.

.". Projectile of (5—25) on d+b is

(b-2d).(a+0)

\a+5\

[ -2/l ~(a5) s0-22-(-18) 46
- ‘5+5‘ - 5 5

Ans. (EJ
5
Let G=2i—j+5k and b=ai+pB]+2k. If

((szl;)xf)./g:%, then ‘5x2}‘ is equal to

(A) 4 B)S5

(©) V21 (D) V17

Official Ans. by NTA (B)

G=2i-j+5k, b=ai+B]+2k

((szl;)x{ éz%,then‘5x2}‘ is
((a.f)E-(E.f)a)zé:z—;
(af)(57)-(53)(ak) ==
2><2—O£><5=§:>5a:4——:>a=_—3
2 2
i ]k
bx2j=la B 2|=—4i+2ak
0 2 0

‘l;><2j‘:\/16+4a2 :‘/16+4x% =5

Let S be the sample space of all five digit numbers.
If p is the probability that a randomly selected
number from S, is a multiple of 7 but not divisible
by 5, then 9p is equal to

(A) 1.0146 (B) 1.2085

(C) 1.0285 (D) 1.1521

Official Ans. by NTA (C)

Sol.

n(S) = all 5 digitnos =9 x 10’

A : no is multiple of 7 but not divisible by 5

Smallest 5 digit divisible by 7 is 10003

Largest 5 digit divisible by 7 is 99995

S.99995 = 10003+ (n—1)7 n=12857

Numbers divisible by 35

99995 = 10010 + (P-1)35 = P=2572

.. Numbers divisible by 7 but not by 35 are

12857 — 2572 = 10285

10285

90000

.. 9P =1.0285

Ans. (C) [1.0285]

15.

Sol.

Let a vertical tower AB of height 2/ stands on a
horizontal ground. Let from a point P on the
ground a man can see upto height 4 of the tower

with an angle of elevation 2. When from P, he

moves a distance d in the direction of AP, he can

see the top B of the tower with an angle of

elevation o . If d = \/7 h, then tan « is equal to
A V5-2 B) V3-1
© 7-2 D) 7 -3

Official Ans. by NTA (C)

2h

2a

H

d=1n x A

tan2¢a =

= |
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d tano 2h
an =
x+xﬁh
tana—z—h
hcot2a+\/7h
2
‘[anozz(l o )
—tan” o
Sl Y 7
2tan o

Put tana =t & simplify
—tana =~/7 -2

(pAr){:)(p’\(~q))is equivalent to (~p)

when r is
A)p B)~p
© q (D) ~q

Official Ans. by NTA (C)

Sol. Given (pAr)(:)(pA(~ q))E (N p)
Taking r=q
P |d |~p|~q|p'q|P~q|(prr)e(p"(~9))
T|IT|F|F | T F F
T|F|F | T]| F T F
F|T| T | F | F F T
F| T | T]| F F T

17.

So-eler (prr) = (pn(~4))=(~ p)
If the plane P passes through the intersection of
two mutually perpendicular planes 2x + ky — 5z =
1 and 3kx —ky + z =5, k < 3 and intercepts a unit
length on positive x-axis, then the intercept made
by the plane P on the y-axis is

1 5
A) 11 (B) 11
©6 (D)7
Official Ans. by NTA (D)

Sol. Two given planes mutually perpendicular

18.

Sol.

2Bk)+k(-k)+ (-5 1=0
k=1,5
butk <3 Sok=1
Plane passing through these planes is
2x+y—-52-1+ AB3x-y+z-5)=0
R SRR

2434 1-4 A-5

Given =1=>A=

1

2

: . SA+1

So intercept on y - axis = =7

1-1
Let A(1, 1), B(-4, 3) C(-2, -5) be vertices of a

triangle ABC, P be a point on side BC, and A, and

A, be the areas of triangle APB and ABC.

Respectively.
If Aj:A,=4:7, then the area enclosed by the

lines AP, AC and the x-axis is

(A) 1 (B) 3
4 4

1
C) = D)1
()2 (D)

Official Ans. by NTA (C)

B (-4, 3)

B (-2, -5)
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19.

. x y 1
Given AIZE I 11
-4 3 1
I 1 1
& A, 21—4 3 1
2
-2 =51
Givenﬁzﬂ:>—_2x_5y+7=i
A, T 36 7

=14x+35y=-95....(1)
Equation of BCis 4x+y=-13 ....(2)
Solve equation (1) & (2)

—20 —nj

Point P(— ,——
7 7

Here point Q[%l,oj & R(%’Oj

1 1
So Area of triangle AQR = 5 x1x1= 5

If the circle X’ +y’ —2gx + 6y — 19¢ =0, g,ce R
passes through the point (6, 1) and its centre lies on
the line x — 2cy = 8, then the length of intercept

made by the circle on x-axis is
A1 (B)4

©) 3 (D) 2+/23
Official Ans. by NTA (D)

Sol. Given circle x> +y° —2gx+6y—19¢=0

Passes through (6, 1)

12g +19c¢=43 ....(D)
Centre (g, -3) lies on given line
So,g+6¢c=8 ....(2)
Solve equation (1) & (2)
c=1&g=2

equation of circle X’ +y* —4x + 6y — 19=0

Length of intercept on x-axis

=2/g*-c=223

20.

Sol. Given f(x) ~([(

Let a function f :R — R be defined as :

5—|t-3|)dt, 4
F()= J;( t=3)ar, x>
x? +bx , x<4

where beR. If fis continuous at x = 4, then
which of the following statements is NOT true ?
(A) fis not differentiable at x = 4

3

@) f'(3)+f'(5) 2

(C) fis increasing in (—oo,%} v, (8,00)

1
(D) fhas alocal minima at x = g

Official Ans. by NTA (C)

X

5—[t-3|)dt, x>4

x? +bx , x<4

f(x) is continuous at x =4

Solim £ (x) = lim £ (x) = f(4)
So 16 + 4b =J3'(2—t)dt+j'(8—t)dt

=16+4b=15
So b=_—1

4
Atx=4

31
LHD=2X+b=X

RHD=5-1x-31=4
LHD # RHD
Option (A) is true
23 35
and P3)+f(5)=—+3=—
4 4
Option (B) is true

‘.'f(x):xz—g at x<4
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f'(x):2x—%

This function is not increasing.
. . 1
In the interval in x € —oo,g
Option (C) is NOT TRUE.
This function f(x) is also local minima at x = g

SECTION-B
1. For keR,

let the solutions of the equation

k2_1 2 k2_1
= - =
P k*=2 P k* =2
2_
I e P
a” p k™1 Joj
a
Sumofroots=—2+—2+E=b
a
2(k-2) 1=b...(
> —————1=0D.....
1 (D)

1 l o
( . _1( t(t _1( ( . ))))) 0 | | 1 Product of roots =(_2+FJE:_5
cos(sin” [ xcot(tan™ (cos(sin™ x =k0<|x|<+= a
/2
be o and [, where the inverse trigonometric 2( K )
functions take only principal values. If the = =1 (_1) =-5
solutions of the equation x> — bx — 5 = 0 are 5 5
=2k"—-4=5k"-5
1 1 o .
— +— and —, then — is equal to
a B k =3k =1=k>=~ ... Putin(l)
Official Ans. by NTA (12)
2(k* -2)
=>b=—5—>-1=5-1=4
k™—1
Sol. cos(sin*1 x) = cos(cosf1 NI ) =J1-x° b 4
—=—=12
k1
cot(tan’l \ll—xz):cot cot™ f ! _ ! 3
\/l—x2 \/l—x2
2. The mean and variance of 10 observations were
\/1—2)62 calculated as 15 and 15 respectively by a student
— COS Sll’l
\/1 x2 \/1— x* who took by mistake 25 instead of 15 for one
observation. Then, the correct standard deviation
Vi-2x° :
= = is
1-x
Official Ans. by NTA (2)
=1-2x" =k (1-x7)
= (kK -2)x* =k -1 Sy
5 Sol.n=10, x =——=15
, kT-1 10
X =
k™=2
S
2 2 P _\2
) Lt L 6= ———(¥) =13
k=2 k=2
10
= > x, =150
i=1
8
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9
=Y x+25=150

i=1

:Zglxl. =125

i=1

9
= x, +15=140

i=1

140

Actual mean =——=14=X
10

g —
le +25 15 ~15

i=1

9
= Y x] +625=2400

i=1

> x=1775
9
X} +15% =2000 = [z

i=1

2
xl- j
actual

DI,
62 _ actual

intersect the

actual 10

2
_ 2000 142

10
=200-196 =4
(S'D)aclual = 6 = 2
- ) -
3. Let the line al 3=y1 == 3
. . -4 y+1 z

plane containing the lines = —2 =— and

4ax—y+5z—T7a=0=2x-5y-z-3, aeRat

the point

P(a,pB.7).
a+ [ +y equals
Official Ans. by NTA (12)

Sol. Equation of plane
4ax—-y+5z—Ta+ 1 (2x

this satisfy (4, -1, 0)

Then the value

-5y-z2-3)=0

16a+1-Ta+A(8+5-3)=0

9a+1+10A=0

(1)

of

Sol. Hyp :

Normal vector of the plane A s
(4a +2A4,-1-54,5- ﬂ,) vector along the line
which contained the plane A is

i—-2j +k

SA4a+2A+2+104+5-1=0
1MA+4a+7=0...... 2)

Solve (1)and 2)to geta=1, A =—1

Now equation of plane

x+2y+3z-2=0

-3 -2 -3
Let the point in the line al =Y =z =t
7 -1 —4

S (71‘ +3,—t+2,-4t+ 3) satisfy the equation of

plane A

Tt+3-2t+4+9-12t-2=0

t=2
Soa+pf+y=2t+8=12

2 2

Y

An ellipse E:x—2+?=1 passes through the
a

2 2

vertices of the hyperbola /1 : 4_9_)/_ =—1. Let

64
the major and minor axes of the ellipse E coincide
with the transverse and conjugate axes of the

hyperbola H. Let the product of the eccentricities

1
of E and H be 5 If / is the length of the latus

rectum of the ellipse E, then the value of 113/ is

equal to

Official Ans. by NTA (1552)

2 2
y X _
64 49
2 yZ
An ellipse E: —+ e =1 passes through the
a
2 yZ
vertices of the hyperbola H : ——=—=—1.
49 64
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Sob’ =64

a’ 49
eH = 1+? = 1+a

2
Ellipse ~— +2- =1
a b

Clz Clz
B
b 64

2
b=g, |14 ><—V1813=%:\/64—a2><x/113:32
2
(64-a”)= 32
113
2
=a —64—2
113
l_2a2_2 _322 1552
b 8 113 113
113/ =1552
Let y = y(x) be the solution curve of the

differential equation

sin (2x2 )loge (tan ¥ )dy +(4xy —4+/2xsin (xZ —%Ddx =0,

V4
0<x<\/; , which passes through the point

(el

Official Ans. by NTA (1)

is equal to

sin(2x2)ln(tan xz)dy +(4xy —4x/§xsin(x2 —%jjdx =0

a2 xsin(x2 —%)

sin(2x2 )

ln(tanxz)dy+ Axydr

sin(sz) =0

(sinx2 —cos xz)

dx=0
«/5—2sinx2 cos x”

a’(y.ln(tanx2 )) —42x

4x(sinx2 —cosxz)d 0
X =

d(yln(tanxz))— (sinx2 +cos2)—1

dt

t2_1=j0

t—1
t+1

:Id(yln(tanxz))

:yln(tanx )+2%In =c

5 sin x> +cosx” —1
yln(tanx )+ln — 5 =c
sinx” +cosx” +1

(

Puty=1and x

N\'—‘
N‘w
L
;/

\f:y ) ”“[ ? ](—3] [ég

() )

=>y=-1
=1

6. Let M and N be the number of points on the curve
y’ — 9xy + 2x = 0, where the tangents to the curve
are parallel to x-axis and y-axis, respectively. Then

the value of M + N equals
Official Ans. by NTA (2)

Sol. y’ —9xy +2x =0

s Y _ox W gy,
dx

X
dy 4
—(5y" -9x)=9y-2
- (55" —9x)=9y
Q = 93: =2 =0 (for horizontal tangent)
dx 5y —-9x

2
y =§:> Which does not satisfy the original

equation = M =0.

10
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Now 5y* — 9x = 0 (for vertical tangent)
5" (9y-2)-9y°’ =0
y'[45y -10-9y] =0

y =0 (Or) 36y = 10

_
AT

y=0=>x=0 &y=%3x=

(0,0) (x%j
N=2

M+N=0+2=2

7. Let and

f(x)=2x2—x—l

SZ{HGZZ‘f(I’Z)‘SSOO}. Then, the value of

1++/6409

1_— “46409§n§

n={-19,-18-17,.....0,1,2,......, 20}
> f(x)=2 (26" —x-1)
=2[192+182+ ..... +12+12+22+....+192+202}

=4[12+22+ ..... +192}+2[202]—2O—4O

~ 4><19><20><(2><19+1)
N 6

+2x400-60

- B9 20% 9 00— 60-9880+800— 60

= 10620

8. Let S be the set containing all 3 x 3 matrices with
Z f( n) is equal to . entries from {-1, 0, 1}. The total number of
"< matrices A €S such that the sum of all the
Official Ans. by NTA (10620) diagonal elements of A" A is 6 is
Official Ans. by NTA (5376)
Sol. f(x) =2x"—x - 1
If(x)l <800
Sol. Tr(A44")=6
2n’ —n-801 <0
a d a b c
AAT = e e
, c f illg h i
_lj _801 1
4 2 16 Now givend +d* +g* +b* +& + i+ + [ +i* =6
C1Y 6409 = C,x2°
4 16
= 5376
_l_\/6409 n—l V6409 <0
4 4 4 16 B
11
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9. If the length of the latus rectum of the ellipse x* +

10. Let S={ze(C:zz+E:O}~ Then > (Re(z)+1m(z))
4y’ + 2x + 8y - A =0is 4, and / is the length of its =

major axis, then A +/ is equal to is equal to

Official Ans. by NTA (75) Official Ans. by NTA (0)

_ L2 =
Sol. A+0=75 Sol. S—{zeC.z +z—0}

Letz= i
¥ +4y" +2x+8y—-1=0 cr=xTy

()c+l)2 +(i+15)2 _q
A+5 AT 22+E:x2—y2+x+i(2xy—y)=0

4
”2_bZ=4 =X +x-1"=0& 2xy—y=0
@ y=0 orx=%
2(/1:5):4(%) Ify=0;x=0,-1
=1=59 Ifx:%;yzg’é
A#-5 Z(Re(z)+lm(z):(0—1+l+lj+0+0+£_£J
1=2a=2J2+5=2J65=16 = 2 2 2 2

=>A+0=59+16=75

12
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FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Wednesday 27t July, 2022)

TIME:3:00PM to 6:00PM

SECTION-A
1. An expression of energy density is given by
o . [ox .
u=Es1n(E), where a,  are constants, X is

displacement, k is Boltzmann constant and t is the
temperature. The dimensions of § will be :

(A) [ML*T 0] (B) [M'L'T 7]
(© [M'L'T’] (D) [ML*T°]

Official Ans. by NTA (D)

ofL] [MO 10 TO]

Sol. ———1 =
[ML?T?]

a=[ML'T7?]

OL:[MLZT_z]: :[MLIT‘z][LS]

B[] MI2T2

2. A body of mass 10 kg is projected at an angle of
45° with the horizontal. The trajectory of the body
is observed to pass through a point (20, 10). If T is

the time of flight, then its momentum vector, at

. T .
time t=—, 18

2

[Take g = 10 m/s’]

(A) 1001 + (10042 —200)]
(B) 10032 1 +(100—200+2)]
(C) 100 i +(100—200+2)]

(D) 10032 i+ (1002 —200);]

Official Ans. by NTA (D)

2
Sol. yzx_o—xl:>10=20—w
2 u
2u (Zj
u=20
(2)(20)
T="=—=2J2
J2(10)

v = 10425+ (1042 —102)]

Momentum 1_5 ~ My = 10032 + (10042 —200) ]
3. A block of mass M slides down on a rough

inclined plane with constant velocity. The angle

made by the incline plane with horizontal is 0. The

magnitude of the contact force will be :

(A) Mg

(B) Mg cos 6

© \/Mg sin0 + Mgcos

(D) Mgsineﬂﬂ +u

Official Ans. by NTA (A)

Sol.
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A block ‘A’ takes 2 s to slide down a frictionless
incline of 30° and length ‘/’, kept inside a lift going
up with uniform velocity ‘v’. If the incline is
changed to 45°, the time taken by the block, to

slide down the incline, will be approximately:

(A)2.66s (B)0.83 s
(C)1.68s (D)0.70 s
Official Ans. by NTA (C)
N
Mg sin 6
Mg|cos 6

a=gsin

I . 2
Zzzgsm30°(2) (D)

| 2
Zzzgsm45°t ....(2)

N Leoiofop -
(Ej(4)—\/§t St=y242 =1.68

The velocity of the bullet becomes one third after it
penetrates 4 cm in a wooden block. Assuming that
bullet is facing a constant resistance during its
motion in the block. The bullet stops completely
after travelling at (4 + x) cm inside the block. The

value of x is:

(A) 2.0 (B) 1.0
(©)0.5 D) 1.5
Official Ans. by NTA (C)
V V/3
— 4
«—>
4em

Sol.

2 2 2
(Xj =V? —2a(4):>a=&=V—
3 98) 9

0=V? —2a(4+x)
2 V2
= V=2 _|(4+Xx)
9

45=4+x

x=0.5
A body of mass m is projected with velocity Av, in
vertically upward direction from the surface of the
earth into space. It is given that v_is escape
velocity and A < 1. If air resistance is considered to
the negligible, then the maximum height from the

centre of earth, to which the body can go, will be
(R : radius of earth)

R R

A B

&) 1+2A°2 ®) 1- 22
R AR

C) — D

©) Y ( )1—x2

Official Ans. by NTA (B)

h
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Sol.

A steel wire of length 3.2 m (Yg=2.0 x 10" Nm?)
and a copper wire of Ilength 44 M
(Yc = 1.1 x 10" Nm™), both of radius 1.4 mm are
connected end to end. When stretched by a load,
the net elongation is found to be 1.4 mm. The load

applied, in Newton, will be: (Given = = %)

(A)360 (B) 180 (C) 1080 (D) 154
Official Ans. by NTA (D)
3.2m | | vy = 2 x 1011
44 m Yem = 11 x 101]
Agl + Afz =A/
& + & =A/
Ay, Ay,
o AL s4x102 =154
4 4y
+
Ay Ay,

In 1% case, Carnot engine operates between
temperatures 300 K and 100 K. In 2™ case, as
shown in the figure, a combination of two engines
is used. The efficiency of this combination (in 2™
case) will be :

300K

00K | 2" Case

(A) same as the 1% case

(B) always greater than the 1¥ case

(C) always less than the 1*' case

(D) may increase or decrease with respect to the 1*
case

Official Ans. by NTA (C)

Sol.

Sol.

10.

Sol.

First case : n=1—@=%
300 3

Second case : Nyt =11 + M2 —NiM2
200 1

! 300 3
bplo0 1

: 200 2

1112
=326

1 (first case) = 1 (second case)

Which statements are correct about degrees of

freedom?

A. A molecule with n degrees of freedom has n’
different ways of storing energy.

B. Each degree of freedom is associated with

%RT average energy per mole.

C. A monoatomic gas molecule has 1 rotational
degree of freedom where as diatomic molecule
has 2 rotational degrees of freedom

D. CH, has a total to 6 degrees of freedom
Choose the correct answer from the option
given below:

(A)B and C only (B) B and D only
(C) A and B only (D) C and D only
Official Ans. by NTA (B)

Methane molecule is tetrahedron

Degree of freedom due to rotation = 3

Degree of freedom due to translation = 3

A charge of 4 uC is to be divided into two. The
distance between the two divided charges is
constant. The magnitude of the divided charges so
that the force between them is maximum, will be:
(A)1 pCand 3 pC (B) 2 uC and 2 uC
(C)0and 4 pC (D) 1.5 pCand 2.5 puC

Official Ans. by NTA (B)

O O
q d 4—q
Fe Kq(;*z— Q)

dF K

—=—[4-2q]=0

iq & [4—-2q]

q=2
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A. The drift velocity of electrons decreases with
the increase in the temperature of conductor.

B. The drift velocity is inversely proportional to
the area of cross-section of given conductor.

C. The drift velocity does not depend on the
applied potential difference to the conductor.

D. The drift velocity of electron is inversely
proportional to the length of the conductor.

E. The drift velocity increases with the increase in
the temperature of conductor.

Choose the correct answer from the options given

below:

(A) A and B only (B) A and D only
(C) B and E only (D) B and C only
Official Ans. by NTA (B)

Drift velocity = [Ej E
m

w2 l)

AV = Potential difference applied across the wire

As temperature increases, relaxation time

decreases, hence V4 decreases.

1
As per formula, Vo« 7

I . . .
v, =——, as it is not mentioned that current is at
neA

steady state neither it is mentioned that n is
constant for given conductor. So it can't be said

that v is inversely proportional to A.

I=neAvy= leA
R p/
\%
Vy = v (E:—j
plne L
eEt
Vy=——o
m

T decrease with temperature increase.

First and fourth statements are correct.

12.

Sol.

13.

Sol.

A compass needle of oscillation magnetometer
oscillates 20 times per minute at a place P of dip
30°. The number of oscillations per minute become
10 at another place Q of 60° dip. The ratio of the
total magnetic field at the two places (B : Bp) is:

(A)V3:4 (B) 4:3
(C)\3:2 D) 2:3
Official Ans. by NTA (A)
T=2n !

ByM

T, =3sec=2n S
(Bp cos30°)M

I
T, =6sec=2n1 [————
(Bq c0s60°)M

%: ;X(BQ/z)

B

V3 _Bo
4 B,
BQ:BP=\/§:4

A cyclotron is used to accelerate protons. If the
operating magnetic field is 1.0 T and the radius of
the cyclotron 'dees' is 60 c¢cm, the kinetic energy of
the accelerated protons in MeV will be :

[use m, =1.6 x 10" kg,e=1.6 x 10" C]

(A) 12 (B) 18
©) 16 (D) 32
Official Ans. by NTA (B)

Kinetic energy of electron in cyclotron
[
2m

=18 MeV
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14.

Sol.

15.

Sol.

A series LCR circuit has L =0.01 H, R=10 Q and
C =1 pF and it is connected to ac voltage of
amplitude (V,,) 50 V. At frequency 60% lower
than resonant frequency, the amplitude of current
will be approximately :

(A) 466 mA (B) 312 mA

(C) 238 mA (D) 196 mA

Official Ans. by NTA (C)

1
Resonant frequency, o, =—== = 10" rad/sec

JLC
o' =.4x10% = 4000 rad/sec
VO

5 > =238 mA
JRZ+(X'—X")

1y =

Identify the correct statements from the following

descriptions ~ of  various  properties  of

electromagnetic waves.

A. In a plane electromagnetic wave electric field
and magnetic field must be perpendicular to
each other and direction of propagation of
wave should be along electric field or magnetic
field.

B. The energy in electromagnetic wave is divided
equally between electric and magnetic fields.

C. Both electric field and magnetic field are
parallel to each other and perpendicular to the
direction of propagation of wave.

D. The electric field, magnetic field and direction
of propagation of wave must be perpendicular
to each other.

E. The ratio of amplitude of magnetic field to the
amplitude of electric field is equal to speed of
light.

Choose the most appropriate answer from the

options given below:

(A) D only

(B) B and D only

(C) B, C and E only

(D) A, B and E only

Official Ans. by NTA (B)

Second and fourth statements are correct.

16.

Sol.

17.

Sol.

Two coherent sources of light interfere. The

intensity ratio of two sources is 1 : 4. For this
. . 1 +1 .
interference pattern if the value of -fmax _min

max Imin

is

equal to _20c+1 , then ¢ will be :
B+3
(A) 1S5 (B)2 (©)0.5 (D)1
Official Ans. by NTA (B)
L_1
I, 4

I =1 +41 +21, 41, =9,
Lin =1, +41, =2J1,41, =1,
I+ 105 2a+]

9L -1, 8 4 P+l
a=2 B=1

)

B 1

With reference to the observations in photo-electric

effect, identify the correct statements from below:

A. The velocity of
photoelectrons varies linearly with frequency
of incident light.

square of maximum

B. The value of saturation current increases on
moving the source of light away from the metal
surface.

C. The maximum kinetic energy of photo-electrons
decreases on decreasing the power of LED
(light emitting diode) source of light.

D. The immediate emission of photo-electrons out
of metal surface can not be explained by
particle nature of light/electromagnetic waves.

E. Existence of threshold wavelength can not be
explained by nature of
light/electromagnetic waves.

wave

Choose the correct answer from the options given
below:

(A) A and B only (B) A and E only
(C) Cand E only (D) D and E only
Official Ans. by NTA (B)

I 2

> mV, . =hf-¢

Photoelectric effect can be explained by particle
nature of light. Threshold A is max wavelength at
which emission takes place.
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19.

Sol.
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The activity of a radioactive material is

6.4 x 10™* curie. Its half life is 5 days. The activity

will become 5 x 107 curie after :

(A) 7 days (B) 15 days
(C) 25 days (D) 35 days
Official Ans. by NTA (D)

A, =6.4x107* Curie

In2
T, =5days=nT

A=A ™

5x10°%=6.4x104e™

I 102 =¢™

78x1073 =™

log(7.8x107%) = —AtIne

In(7.8 x 103)=%-t
5x4.853 =t=35days
0.693

For a constant collector-emitter voltage of 8V, the
collector current of a transistor reached to the value
of 6 mA from 4 mA, whereas base current changed
from 20 pA to 25 upA value. If transistor is in
active state, small signal current gain (current

amplification factor) will be :

(A) 240 (B) 400
(C) 0.0025 (D) 200
Official Ans. by NTA (B)

Veg =8V =1Ic=6 mA from 4 mA,
Ig =20 pA to 25 pA

['-1
Current gain B, = —<—5= 2mA
I;'-Iz  5pA
BaV=3x103 2000 _ 400
5 5

20.

Sol.

A square wave of the modulating signal is shown
in the figure. The carrier wave is given by

C(t) = 5 sin (8 mt) Volt. The modulation index is :

1

m (t)
inVolt 05 1| 15| 2| 25

Lo, 4

(A) 0.2 (B) 0.1
(C)0.3 (D) 0.4
Official Ans. by NTA (A)

Modulation Index pu= An = 1 =0.2

C
A, = amp. of modulating signal
Ac = amp. of carrier wave

SECTION-B

In an experiment to determine the Young's
modulus, steel wires of five different lengths
(1, 2, 3, 4 and 5 m) but of same cross section
(2 mm®) were taken and curves between extension
and load were obtained. The slope (extension/load)
of the curves were plotted with the wire length and
the following graph is obtained. If the Young's
modulus of given steel wires is x x 10'' Nm?, then

the value of x is

Extension %10~5 Nm =2
Load

1.2 3. 4 5
Wire length (m)

Official Ans. by NTA (2)
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Sol.

Sol.

CAl/w AL 1

Slope =—
P w YA

yo_ 1
(slope)A

1
Y= 6 5
2x10°(0.25x107°)

Y =2 x 10" N/m?

In the given figure of meter bridge experiment, the
balancing length AC corresponding to null
deflection of the galvanometer is 40 cm. The
balancing length, if the radius of the wire AB is

doubled, will be.......... cm.

A C B
Official Ans. by NTA (40)

Independent of area in case of uniform wire.

A thin prism of angle 6° and refractive index for
yellow light (ny)1.5 is combined with another
prism of angle 5° and ny = 1.55. The combination

produces no dispersion. The net average deviation

(8) produced by the combination is (lj . The

X

value of X is.......

Official Ans. by NTA (4)

Sol.

Sol.

Sol.

5= Al — D~ A'ty ~1)

=6(1.5— 1)~ 5(1.55— 1)

A conducting circular loop is placed in X — Y

plane in  presence of magnetic field

B= (3t3§ + 3t2f<) in SI unit. If the radius of the loop

is 1m, the induced emf in the loop, at time, t = 2s is
nntV. The value of niis........

Official Ans. by NTA (12)

¢=B-A

= (363 +3t%k)- (n(1)’k)

att=2, gpyp =12

As show in the figure, in steady state, the charge
stored in the capacitor is....... x 10°°C.
E=10V

—|I—\IWWV—
r=10Q

R=100 2
L MWW————

C=1.1pF

e

R'=200 €

Official Ans. by NTA (10)

q4=CVipa

10 R]
R+r

:(1.1><10_6)(

=1.1x106(£x100]
110

=10 uC
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A parallel plate capacitor with width 4 cm, length
8 cm and separation between the plates of 4mm is
connected to a battery of 20 V. A dielectric slab of
dielectric constant 5 having length lcm, width
4 cm and thickness 4 mm is inserted between the
plates of parallel plate capacitor. The electrostatic
energy of this system will be......... € J. (Where
€y is the permittivity of free space)

Official Ans. by NTA (240)

{

- 80(7><4)+ 5g0(1x4) <102
4/10 4/10

Cyr =128,

- %(1 2)g,(20)(20) = 240g,

A wire of length 30 cm, stretched between rigid
supports, has it’s n" and (n + 1)™ harmonics at

400 Hz and 450 Hz, respectively. If tension in the

string is 2700 N, it’s linear mass density
1S....... kg/m
Official Ans. by NTA (3)

Y 400 & DY s
0.6 0.6

:{0.6x400+1}l:450
v 0.6
==v=30
:\/I=30

n
=279 _900=p=3

n

8.

Sol.

A spherical soap bubble of radius 3 cm is formed
inside another spherical soap bubble of radius
6 cm. If the internal pressure of the smaller bubble
of radius 3 cm in the above system is equal to the
internal pressure of the another single soap bubble
of radius r cm. The value of ris.......

Official Ans. by NTA (2)

=P -P,=

4T
2

A solid cylinder length is suspended symmetrically

through two massless strings, as shown in the
figure. The distance from the initial rest position,
the cylinder should by unbinding the strings to
achieve a speed of 4 ms ™, is. ...... cm.

(take g = 10 ms ?)

LLALL L L LSS LLL

i A i

Official Ans. by NTA (120)
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Sol.

10.

Sol.

From energy conservation
1 1

mgh = —mv? + I’
2 2

2

(02

mghzlmv2 +—
2 2 2

10h=%+?:>h=1.2m=1200m

Two inclined planes are placed as shown in figure.
A block is projected from the Point A of inclined
plane AB along its surface with a velocity just
sufficient to carry it to the top Point B at a height
10 m. After reaching the Point B the block slides

down on inclined plane BC. Time it takes to reach

to the point C from point A is t(ﬁ +1)s. The

value of tis........ (use g =10 m/s?)

1
From E.C. = Emvé =mgh

vy =1032

ForA - B

atB, v=0

=—gsin45°= -0

2

10

v=u+at, :>0=10\/§——tl =t =2sec

2

ForB— C
s=ut Jrlat2
2 5 2

10
sin30°

t, =22

So total time

= %(msm 30°)t;

T=t, +t,
=22+2
=2(2 +1)sec
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FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Wednesday 27t July, 2022)

TIME:3:00PM to 6:00PM

Sol.

SECTION-A

The correct decreasing order of energy, for the
orbitals having, following set of quantum numbers:
(A)n=3,1=0,m=0

B)n=4,1=0,m=0

(C)n=3,1=1,m=0

D)n=3,1=2,m=1

A) (D) >B)>(C)>(A)

(B) (B)> (D) >(C)>(A)
©)(©)>(B)>([D)>(A)

(D) B)>(C)>(D)>(A)

Official Ans. by NTA (A)

(A)n+/¢ =3+0=3
B)nt+l=4+0=4
CO)n+i=3+1=4
D)n+/(=3+2=5
Higher n + ¢ value, higher the energy & if same

n + ¢ value, then higher n value, higher the energy.

Thus: D>B>C> A.
Match List-I with List-I1

List-I List-1I
(A) Yo =¥, ¥ (D) Dipole moment
(B) pn=Qxr (I) Bonding molecular
orbital
N, -N
(C) —> 5 (II) Anti-bonding

molecualr orbital
D) Yo =¥, +¥; (IV) Bond order

(A) (A)-ID), (B)-(I), (C)-(1V), (D)-(I1I)
(B) (A)-(II), (B)-(IV), (C)-(D), (D)-(IT)
(©) (A)-(IID), (B)-(D), (C)-(1V), (D)-(1I)
(D) (A)-(1I), (B)-(IV), (C)-(II), (D)~(T)
Official Ans. by NTA (C)

Sol.

Sol.

(A) Vyo =Wa — V5 (II) ABMO

B) n=Qxr () Dipole moment
© N, ;Na (IV) Bond order
(D) Wyo =W + g (I) BMO

The Plot of pH-metric titration of weak base

NH,OH vs strong acid HCI looks like:

pH
w 1T\

volume of acid

pH
®) ‘[ 7 f

volume of acid

i

volume of acid

pH f
(D) ‘]‘ 7+

0 volume of acid

©

Official Ans. by NTA (A)

Titration curve of NH4OH vs HCI (WB + SA).

TX
pH=17
0

Vol. of Acid
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Given below are two statements:

Statement I: For KI, molar conductivity increases
steeply with dilution.

Statement II: For carbonic acid, molar
conductivity increases slowly with dilution.

In the light of the above statements, choose the
correct answer from the options given below:

(A) Both Statement I and Statement II are true
(B) Both Statement I and Statement II are false
(C) Statement I is true but Statement II is false
(D) Statement I is false but Statement I1 is true
Official Ans. by NTA (B)

Statement I: KI is strong electrolyte thus almost
constant on dilution.

Statement II: In weak electrolyte it increases,
sharply.

—\

strong electrolyte (KI)

weak electrolyte (H,CO,)

Jc

Given below are two statements: one is labelled as
Assertion (A) and the other is labelled as Reason
R)

Assertion (A) : Dissolved substances can be

removed from a colloidal solution by diffusion
through a parchment paper.

Reason (R) : Particles in a true solution cannot
pass through parchment paper but the collodial
particles can pass through the parchment paper.

In the light of the above statements, choose the
correct answer from the options given below:
(A)Both (A) and (R) are correct and (R) is the
correct explanation of (A)

(B) Both (A) and (R) are correct but (R) is not the
correct explanation of (A)

(C) (A) is correct but (R) is not correct

(D) (A) is not correct but (R) is correct

Official Ans. by NTA (C)

Assertion (A): Correct.

Reason(R): Incorrect.

Particles of true solution pass through parchment
paper thus answer is (C).

6.

Sol.

Sol.

Outermost electronic configurations of four

elements A, B, C, D are given below:
(A) 3¢

(B) 3s*3p’

(C) 3s°3p’

(D) 3s*3p*

The correct order of first ionization enthalpy for
them is:

(A) (A)<(B)<(C)<(D)

(B) (B) <(A) <(D) <(C)

(C) (B) <(D) <(A) <(C)

(D) (B) <(A)<(C)<(D)

Official Ans. by NTA (B)

(A) 3s* > Mg
(B) 3s3p' — Al
(C)3s*3p’ > P
(D) 353p*—> S
P>S >

E—
Half filled stability

Mg > Al

Penetrafing power ofs>p.

C>D>A>B.

An element A of group 1 shows similarity to an
element B belonging to group 2. If A has

maximum hydration enthalpy in group 1 then B is:

(A) Mg (B) Be
(©)Ca (D) Sr
Official Ans. by NTA (A)

L Be

Na | Mg

Diagonal relationship

Li" - Maximum hydration enthalpy in group 1
due to small size.

So ‘B’ is Mg.
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8.

Sol.

Sol.

10.

Sol.

Given below are two statements: one is labelled as
Assertion (A) and the other is labelled as Reason
R)

Assertion (A) : Boron is unable to form BF63 -
Reason (R) : Size of B is very small.

In the light of the above statements, choose the

correct answer from the options given below:

(A) Both (A) and (R) are true and (R) is the correct
explanation of (A)

(B) Both (A) and (R) are true but (R) is not the
correct explanation of (A)

(C) (A) is true but (R) is false

(D) (A) is false but (R) is true

Official Ans. by NTA (B)

Assertion (A): True
Reason (R): True but not correct explanation.
Correct explanation: Expansion of octet not

possible for ‘B’.

In neutral or alkaline solution, MnOy4 oxidises

thiosulphate to:

(A) So07 (B) S,05
(C) SO% (D) SO%"
Official Ans. by NTA (D)

8MnO, +3S,02 +H,0—=le,gMnO, + 6502 + 20H"

k. soluton
Low oxidation state of metals in their complexes
are common when ligands:

(A) have good m -accepting character

(B) have good o -donor character

(C) are havind good © -donating ability

(D) are havind poor ¢ -donating ability

Official Ans. by NTA (A)

When metal is in low oxidation state then it forms
complexes when ligands have good m -accepting

character.

11.

Sol.

12.

Given below are two statements:

Statement I : The non bio-degradable fly ash and

slag from steel industry can be used by cement

industry.

Statement II : The fuel obtained from plastic

waste is lead free.

In the light of the above statements, choose the

most appropriate answer from the options given

below:

(A) Both Statement I and Statement II are correct

(B) Both Statement I and Statement II are
incorrect

(C) Statement I is correct but Statement 11 is
incorrect

(D) Statement I is incorrect but Statement II is
correct

Official Ans. by NTA (A)

(D Fly ash and slag from steel industry are utilised
by cement industry.

(IT) Fuel obtained from plastic waste has high
octane rating. It contains no lead and it is known as
green fuel.

Both statement (I) & (II) are correct.

The structure of A in the given reaction is:

(0]
)K NaOH ) A
R Z\

Br Major product

OH
R— C| —CH,
(A)
H,C Br
OH
(B) R—C—CHj
CH,CHjg
O
R
0
® M &
R
Official Ans. by NTA (C)
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13.
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Major product ‘B’ of the following reaction

sequence is:

Bry HI
CH;—-C=CH-CH,4 > A > B
| CH,O0H (major product)
CH;
HO Br
I |
(A) CHs—C — CH-CH
|
CH,
{ Br
|
(B) CHa—C — CH—CHG
!
CH,
Elir OH
© CHS_(lj i CH—CHS
CH,
Br |

|

CH,
Official Ans. by NTA (B)

OCH3 BI‘

CH3-C=CH-CHg —>CH3_CH—CH CH;
| CH;0H
CH3

CH,
lHI

LT
CHy-CH-CH-CH,
CH;

14.

Match List-I with List-II.

List-I
COCl CHO
(A) H,
m-lz-.msa:l,E
SnCl, /HCI
@) CH,;—CN +*i-k|[:5|1 CHO
: H,0
CH, CHO
(©) CrO,Cl,
reanall
)
CHO
(D) CO, HCl
—_—
AICl; (anhyd)
Lits-II

(I) Gatterman Koch reaction
(IT) Etard reaction

(I1T) Stephen reaction

(IV) Rosenmund reaction

Choose the correct answer from the options given
below:

(A) (A)-(IV), (B)-(11I), (C)-(1D), (D)-(T)

(B) (A)-(I), (B)-(ID), (C)-(I1I), (D)~(IV)

(©) (A)-(I), (B)-(1I), (C)~(1V), (D)-(I)

(D) (A)-(ID), (B)~(ID), (C)-(I), (D)-(IV)

Official Ans. by NTA (A)
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Sol. COCl1 CHO
(

Hy
A) . E——
Pd—BaS0,

(Rosenmund reaction)
SnCly—HC1
—».

(B) CH3—C=N
H50"

CHj
O
CHO
(D)© CO,HCI @
AICl3(anhyd)

(Gattermann Koch

CH3-CHO
(Stephen reaction)

(Etard reaction)

reaction)
15. Match List-I with List-II.
List-I List-I1
(Polymer) (Monomer)
(A) Neoprene (D) Acrylonitrile
(B) Teflon (IT) Chloroprene
(C) Acrilan (IIT) Tetrafluoroethene
(D) Natural rubber (IV) Isoprene

Choose the correct answer from the option given
below:

(A) (A)-(I), (B)-(I1I), (C)~(1), (D-(IV)

(B) (A)-(ID), (B)-(D), (C)-(IID), (D-IV)

(C) (A)-(ID), (B)-(D), (C)-(1V), (D-(1ID)

(D) (A)-(I), (B)-(II), (C)~(IID), (D-(IV)

Official Ans. by NTA (A)

Sol. cl ¢!
Polymerisation
(Chloroprene) neoprene "

_ Polymerisation
(B) FoC=CFy > {—CF,—CF
fror—cry,

Tetrafluoro Teflon
ethene
(le (IEN
Polymerisation
© HyC=CH —=~ ~ {~CH,—CH—}
L. . n
Acrylonitrile Acrilan
D) )\/ Polymerisation M
Isoprene n

Natural rubber
16. An organic compound ‘A’ contains nitrogen and
chlorine. It dissolves readily in water to give a
solution that turns litmus red. Titration of
compound ‘A’ with standard base indicates that the
molecular weight of ‘A’ is 131+£2. When a sample
of ‘A’ is treated with aq. NaOH, a liquid separates
which contains N but not Cl. Treatment of the
obtained liquid with nitrous acid followed by

phenol gives orange precipitate. The compound

‘Ais:

NH,Cl-
(A) b

NH,

a

(B)

CH, NH,C1-
; é

NH,Cl~
(D)

O

Official Ans. by NTA (D)
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+ aa. N
@NH3C1_ 89 NaOHL @ NH, +NaCl + H,0
lHNOz

Ph-OH +
N=N OH+— N,

p-hydroxy azobenzene
(Orange dye)

Match List-I with List-I1
List-I
(A) Glucose + HI

(B) Glucose + Br, water

MW =131%2

(C) Glucose + acetic anhydride

(D) Glucose + HNO,

List-I1

(D Gluconic acid

(IT) Glucose pentacetate

(IIT) Saccharic acid

(IV) Hexane

Choose the correct answer from the options given
below:

(A) (A)-(IV), (B)-(D), (C)-(II), (D)~(I1I)
(B) (A)-(IV), (B)-(IID), (C)-(1I), (D)~(I)
(©) (A)-dD), (B)-(D), (C)-(AV), (D)-(IT)
(D) (A)-(D), (B)-(II), (C)-(IV), (D)-(II)

Official Ans. by NTA (A)
(A) Glucose l> n-hexane
(B) COOH
|
Glucose L (CHOH)4
Ho0O |
CH,OH
Gluconicacid
(©) Glucose ﬂ) Glucose pentacetate
anhydride
(D) COOH
|
Glucoseﬂ) (?HOHM
COOH
Saccharicacid

18.

Sol.

19.

Sol.

20.

Sol.

Which of the following enhances the lathering
property of soap?

(A) Sodium stearate

(B) Sodium carbonate

(C) Sodium rosinate

(D) Trisodium phosphate

Official Ans. by NTA (C)

Rosin is added to soaps which forms sodium
rosinate which lathers well.

Match List-I with List-11

List-I (Mixture)

(A) Chloroform & Aniline

(B) Benzoic acid & Napthalene

(C) Water & Aniline

(D) Napthalene & Sodium chloride
List-II (Purification Process)

(D Steam distillation

(IT) Sublimation

(I1T) Distillation

(IV) Crystallisation

(A) (A)-(1V), (B)-(IID), (C)~(1), (D)-(II)
(B) (A)-(II), (B)-(D), (C)-(IV), (D)-(IT)
(C) (A)-(D), (B)-(1V), (C)-(ID), (D)-(T)
(D) (A)-(IID), (B)-(IV), (C)~(1), (D)-(II)
Official Ans. by NTA (D)

(A) Chloroform + Aniline — (III) Distillation

(B) Benzoic acid + Napthalene — (IV)
Crystallisation

(C) Water + Aniline — (I) Steam distillation

(D) Napthalene + Sodium chloride —(II)
Sublimation

Fe?*

addition of potassium ferrocyanide solution due to

cation gives a prussian blue precipitate on

the formation of:

(A) [Fe(H,0), 1, [Fe(CN), ]
(B) Fe,[Fe(CN);1,

(C) Fe,[Fe(OH),(CN),1,
(D) Fe,[Fe(CN),1,
Official Ans. by NTA (D)

4Fe3* 4 3[Fe(CN) ™4 — > Fey[Fe(CN)g I3

Prussian Blue
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Sol.

Sol.

SECTION-B
The normality of H,SO, in the solution obtained on
mixing 100 mL of 0.1 M H,SO, with 50 mL of 0.1

M NaOH is x10"" N. (Nearest Integer)

Official Ans. by NTA (1)

No. of equivalents of H,SO, =100 x 0.1 x 2 =20
No. of equivalents of NaOH =50 x 0.1 =5

No. of equivalents of H,SO, left =20-5=15

= 150 xx=15

x=i=0.1N=1 x 10" N
10

for a real gas at 25°C temperature and high
pressure (99 bar) the value of compressibility
factor is 2, so the value of Vander Waal’s constant
‘b’ should be x10% L mol" (Nearest

integer) (Given R = 0.083 L bar K™' mol ")

Official Ans. by N

For real gas under high pressure

z=1+22 S
RT P

~0.083x298
99

=0.25 %10 L mol '
A gas (Molar mass = 280 g mol ') was burnt in
excess O, in a constant volume calorimeter and
during combustion the temperature of calorimeter
increased from 298.0 K to 298.45 K. If the heat
capacity of calorimeter is 2.5 kJ] K'' and enthalpy
of combustion of gas is 9 kJ mol™' then amount of

gas burnt is g. (Nearest Integer)

Official Ans. by NTA (35)

Sol.

Sol.

Let x g is burnt

X
moles = —
280

heat released by ZXE mole =2.5 x 0.45 kJ

heat released by 1 mole = wkj
X

AH = AU + AngRT
AH = AU

o 2:5%280x0.45
X

x=35¢g
When a certain amount of solid A is dissolved in
100 g of water at 25°C to make a dilute solution,
the vapour pressure of the solution is reduced to
one-half of that of pure water. The vapour pressure
of pure water is 23.76 mmHg. The number of
moles of solute A added is

. (Nearest

Integer)

Official Ans. by NTA (3)

* Diliute solution given:

P’ — P "solute

P° "solvent
0
P’ - PA _ "solute
p° "solvent

"solvent 100

= =2.78mol
2 18x2

"solute ~

More accurate approach:

P’ —P;  "solute

P ~ "solvent
PP
P B

"solute = "solvent = % =5.55mol

"solute

"solvent
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[A] - [B]

Reactant Product

If formation of compound [B] follows the first
order of kinetics and after 70 minutes the
concentration of [A] was found to be half of its
initial concentration. Then the rate constant of the
reaction is x x 10~ s~'. The value of x is

(Nearest Integer)

Official Ans. by NTA (165)

K — 0.693  0.693
t,, 70 x 60
_ 6930 <10
Tx6
=165x10°%s !
Among the following ores Bauxite, Siderite,
Cuprite, Calamine, = Haematite, Kaolinite,
Malachite, Magnetite, Sphalerite, Limonite,

Cryolite, the number of principal ores if (of) iron

is

Official Ans. by NTA (4)

Bauxite — AlOx(OH); o (where 0 <x < 1)
v'Siderite — FeCO;

Cuprite — Cu,O

Calamine — ZnCO;
v'Haematite—  Fe,Os

Kaolinite —  Aly(OH),Si1,0:5
Malachite — CuCOj;. Cu(OH),
v'Magnetite —  Fe;0,

Sphalerite — ZnS

v'Limonite —  Fe,03.3H,0
Cryolite —  NasAlF,

7.

Sol.

Sol.

Sol.

The oxidation state of manganese in the product
obtained in a reaction of potassium permanganate

and hydrogen peroxide in basic medium is

Official Ans. by NTA (4)

. . +4
2KMnO, +3H,0, —emdim 53 MnO, +30, +2H,0 + 2KOH
The number of molecule(s) or ion(s) from the
following having non-planar structure is

NO;,H,0,,BF,,PCl,, XeF,,
SF,,XeO,,PH,SO,,[Al(OH), ]

Official Ans. by NTA (6)

SO, — sp’ Planar

BF; — sp’ Planar
NO;~ — sp’ Planar

SF, — spd Non-planar
H,0, — sp3 Non-planar
PCl; — sp’ Non-planar
[AI(OH),] — sp’ Non-planar
XeF, — sp’d>  Planar
XeO; — sp’ Non-planar
PH;, — sp° Non-planar

The spin only magnetic moment of the complex

present in Fehling’s reagent is B.M.
(Nearest integer).
Official Ans. by NTA (2)

Fehling solution is a complex of Cu""
Cu™ =3d

No. of unpaired e™ =1

MM =./1(1+2) =\3=1.73 BM
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10.

Sol.

CH, CHO

5g (92%)
In the above reaction, 5 g of toluene is converted

into benzaldehyde with 92% yield. The amount of
benzaldehyde produced is x10 2 g. (Nearest
integer)

Official Ans. by NTA (530)

CH, CHO
92% yield
5g
5
moles = —
92

CHO
moles of =ix2=5x10‘2
92 100
CHO
mass of@/ =106x5x102=53¢g

=530%x10"g
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FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Wednesday 27t July, 2022)

TIME:3:00PM to 6: 00 PM

Sol.

SECTION-A

The domain of the function

f(x) =sin"'[2x* — 3]+ log, {logl (x2 —5x + 5)} ,
2

where [t] is the greatest integer function, is :

) [—\EﬁJ ®) (#5 +ﬁj

2 2

©) {1#} D) {1, > *f}

Official Ans. by NTA (C)

f(x) =sin"'[2x* — 3]+ log, (logl (Xz - x4+ 5)}
2

P, : —13[2x2—3]<1

= —1<2x*>-3<2

=2<2x’°<5

:>1<><2<é

2
ron B0
Py:x*—5x+5>0
(A5

P, : 10g1(x2—5x+5)>0
2

=x-5x-5<1
=x*-5x+4<0

=P;: xe(1,4)

SO, PinP,nP3= {1,

=)

2

Sol.

Let S be the set of all (a, B), n<a, p<2n, for

I-isina
which the complex number ———— is purely
1+2isino
o 1+i .
imaginary and LOSBIS purely real. Let
1—2icosP

Z,5 =sin2a +1icos2B,(a,B) €S.

Then Z (izfxﬁ-"-zl ) is equal to :
1Zap

(o,B)eS
(A)3 (B)3i
€)1 (D)2 —i
Official Ans. by NTA (C)

n<o,p<2m
1—isina

1+i(2sina)

- (1-isina) (1 -i1(2sina))

= Purely imaginary

= Purely imaginary
1+4sin” a

1—2sin?
s%nzoc:()

1+4sin“ o

.2 1

= sin“o=—

2

{Sﬂ 7n}
=S o=q—, —
4 4
1+icosfp
1+1i(—2cosP)
(I+icosB) (1+2icosP)
= 5 =
1+4cos” B
=3cosP=0

= Purely real

Purely real

3n
2

= |B

.S .
= Z,g =sin——+icos3n=1-1
2
or

L In . .
Z o =sin—+icos3nt=-1-1
of 2

Requiredvalue=[i(l_i)+ 1 }+{i(—1—i)+ 1 }
i(1+1) i(—1+1)

T L B S
1(-2)
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If a, B are the roots of the equation

2

( ! B
2 (54 341085 _5,,10g53)+3t3(log3 5)3 _ gllogs3)? _1J -0

then the equation, whose roots are

1 1
a+—and B+ —,
o

(A)3x*—20x—12=0
(B)3x*—10x—4=0
(C)3x*—10x+2=0

(D) 3x* —20x + 16 =0
Official Ans. by NTA (B)

Bonus because ‘x’ is missing the correct will be,

1 2
x2 (543708 —5“1"g53)><+3{3“°g35)3 — 5lloes?)? —1}:0

logs 3

3\/10g3 5

_ 3\/10g3 5.\/10g3 S.JlogS 3 _ 310g3 S.

_ (310g3 5 )\W _ 51}10g5 3
3‘3?10g3 5_ 310g3 5.«3’(log5 3)? _ (310g3 5 )(1035 3)2/3

_ 5(10g5 3123

So, equation is x* — 5x — 3 = 0 and roots are o. & B

{o+B =55 0p =3}

1
New roots are oc+—&[3+l
p a
1.€., ap+1 &OLBJrl _&_2
B a B o
Let_—z—t :>a—__2
(0 t

Asa’—50—-3=0

2
- (23
t t
= i+Q—3 0
t t
=4+10t-3t°=0
=32 -10t—-4=0

ie,3x°—10x—4=0

Sol.

Sol.

4 —
Let A= [ j

a P
If A> + yA + 18I = O, then det (A) is equal to
(A)-18  (B)18 (C)-50 (D) 50
Official Ans. by NTA (B)

The characteristic equation for A is |[A —Al|=

4-n 2
a PB-A

= (4-1)(B—2)+20=0

= =0

= 2> —(B+4)L+4B+20=0
PutA=A

A —(B+4)A+AEB+2a) =0
On comparison

9(B+4)=y & 4p+2a.=18
and [A| =4 +2a =18

If for p=q#0, then function

Ip(729+x) -3 .

(x) = ———===——"s continuous at x = 0, then:
Y729+ qx -9

(A) Tpq f(0)—1=0 (B) 63q f(0) —p*=0
(©)21qf(0)—p*=0 (D) 7pqf(0)—9=0
Official Ans. by NTA (B)

f(0) = lim f(x)
x—0
. 0
Limit should be 6 form
So, {p.729-3=0 = p.3°=3"=p=3

7[2/26
Now, f(0)=lim t——=—— 36 +x) -3

X
{ o) 1} ,
=lim —
x—0 9 q
= f(O):—><i:i
3 79 7q
= 7qf(0)-1=0

= 7.p°.qf(0) — p* = 0 (for option)
= 63qf(0) —p*=0
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Sol.

Sol.

Let f{x) =2+ x| -x -1 +|x+ 1, x € R

Consider
sve(3Jer(-3)er(G)er(3) -2
2 2 2 2

2
(S2): j f(x)dx =12

-2
Then,
(A) both (S1) and (S2) are correct
(B) both (S1) and (S2) are wrong
(C) only (S1) is correct
(D) only (S2) is correct
Official Ans. by NTA (D)

y:x+4 (2’ 6)

9
& ”\%
R (%)

y=x+
| | | |
I I I I

2 Il 0 1
e Por( el

(82): [ f(x)dx=12

(D)
Let the sum of an infinite G.P., whose first term is

a and the common ratio is r, be 5. Let the sum of
. 98
its first five terms be E Then the sum of the first

21 terms of an AP, whose first term is 10ar, n"

. . . 2 .
term is a, and the common difference is 10ar-, is

equal to :

(A) 21ay, (B) 22 a,,
(©) 15a,4 (D) 14 a4
Official Ans. by NTA (A)

21
S, =7[20ar+20.10ar2]

= 21[10ar+ 100 ar’]
= 21.3]1

8.

Sol.

Sol.

The area of the region enclosed by

y<4x?,x? <9y and y <4, is equal to :

40 56 112 80
A) — B) — C) — D) —
(A) 3 (B) 3 ©) 3 (D) 3
Official Ans. by NTA (D)
y=4x'  x’=9y
N Voo [ /o

0,0

i )
A=2-J'k3 y—@}dy
- 2fibe-g

jUsz — 3X‘ + {x — %D dx,
0

where [t] is the greatest integer function, is equal

to:

7 19 31 3
A) — B) — C) — D) —
( )6 (B) T ©) T ( )2
Official Ans. by NTA (B)

_2”2)(2 —3x‘dx
0

2
19
3x —2x7)dx +| (2x* -3x)dx = —
(3x X)XJ;(X x)dx D

O et [ W

2

j[x—%}dx= Jz‘[t]dt

2

3
= }(—l)dt+j0-dt+il-dt =0.
il 0 !

2

143



10.

Sol.

Final JEE-Main Exam July 2022/27-07-2022/Evening Session

Consider a curve y = y(x) in the first quadrant as

shown in the figure. Let the area A; is twice the

area A,. Then the normal to the

curve

perpendicular to the line 2x — 12y = 15 does NOT

pass through the point.

X
Y
——A)
2
llll e
O 4 x X
(1) (6,21) (2) 8,9
(3) (10, 4) 4) (12,-15)

Official Ans. by NTA (C)

Given that A| =2A,

from the graph A; + A, =xy -8

16

TATIYTY
T 2 16
= Jf(x)dx—gxy—?

= 2/ny = Inx + /nc
= y2 =cx
Asfd)=2=c=1
S0y’ =X

slope of normal = -6

y=6(x) -5 (-6)~5(-6)’

=>y=-6x+3+54
=>y+6x=57

Now check options and (C) will not satisfy.

11.

Sol.

The equations of the sides AB, BC and CA of a
triangle ABC are 2x + y = 0, x + py = 39 and

X —y =

3 respectively and P(2, 3) is its

circumcentre. Then which of the following is NOT

true :

(A) (AC)*=9p

(B) (AC)* + p* =136

(C) 32 < area (AABC) <36
(D) 34 <area (AABC) <38
Official Ans. by NTA (D)

A(l, -2)

B X+py=39 C(7.4)

Perpendicular bisector of AB
x+ty=5

Take image of A
x—=1 y+2 —2(=6)

o 2
(7,4
7+4p=39
p=38
solving x + 8y =39 and y = -2x
TH T

15 15

AC*=72=9p

ACT+p7 =72+ 64=136

6

1 -2 1
AABC=1] 7 4 1
2 -39 78
1515
78 39 78] 4x39

LI PRL Pl I (2
2| 15 15) " l1s) 15

l\18—Fl8><E
2 5

18| 162

9| =|=—2 =324
5] 5

Ans. (D)
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12.

Sol.

13.

Sol.

A circle C; passes through the origin O and has
diameter 4 on the positive x-axis. The line y = 2x
gives a chord OA of a circle C;. Let C, be the
circle with OA as a diameter. If the tangent to C, at
the point A meets the x-axis at P and y-axis at Q,
then QA : AP is equal to :

(A)1:4 B)1:5

<)2:5 D)1:3

Official Ans. by NTA (A)

Ci:x +ty —4x=0
tanf =2

Ay

L:2x—-y=0

OLA<5 >

C, 1s a circle with OA as diameter.
So, tangent at A on C, is perpendicular to OR

Let OA = g A
. QA _ Lcotb
" AP /tan® A
_ 11 4

tan’0Q 4 0

If the length of the

latus rectum of a

parabola, whose focus is (a, a) and the tangent at
its vertex is X + y = a, is 16, then |a| is equal to :

Q
v

(A) 242 (B) 243
() 42 (D) 4
Official Ans. by NTA (C)
X+y=a

Pl

(a.a)

a 16
Pl=—| = —=
|a| SYNG)
Ans. (C)

14.

Sol.

15.

If the length of the perpendicular drawn from the
Pla, 4, 2), a > 0 on the

x+1 y-3 z-1 .
Ak 26
> 3 ° Ve

Q(a,, a,, a,)is the image of the point P in this

point line

units  and

3
line, then a+2ai is equal to :
i=1

(A)7 (B) 8
©) 12 (D) 14
Official Ans. by NTA (B)
(a,4,2)
246
2,3,-1

(D01, 3043, —A+1)
Qh-1-2a2+Gh-1D3+(A-1)(-1)=0
S AN-2-2a+ 9N -3+N+1=0
= 14h—4-22a=0
S T7Ah-2-2a=0
and,

Qh—1-a) +Gh— 1)+ 0+ 1) =24
S G- +GL- 1)+ 1) =24
=357 141 -21=0

= (h—1) (351 +21)=0

For,A\=1 = a=5

Let (o, a5, 3) be reflection of point P
a;+5=2 a+4=12 a3 +2=0
o =-3 op =28 oaz=-2

atoptoytoz=38

If the line of intersection of the planes ax+by=3
and ax+by +cz=0, a > 0 makes an angle 30°
with the plane y—z+2=0, then the direction

cosines of the line are :

1 1 1 -1
A _,_90 B _,_90
AN ® 5%

1 2 1 BB
C) —,—,0 D)—,——0
© - (D) 2.~
Official Ans. by NTA (B)
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16.

Sol.
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ik
n=|a b 0

a b ¢
=bci—acj

Direction ratios of line are b, —a, 0

Direction ratios of normal of the plane are 0, 1, — 1

cos60°= __t :l
‘\E‘\/b2+az 2
S I e
ot | 2
=b=+a

So, D.R.’s can be (+a, —a, 0)

+1 1
..D.C’scanbe | —=,——, 0
NOENG
Let X have a binomial distribution B(n, p) such

that the sum and the product of the mean and

variance of X are 24 and 128 respectively. If
k .
P(X>n- 3)=2—n , then k is equal to

(A)528 (B)529  (C)629  (D)630

Official Ans. by NTA (B)

Leta=Mean & [ = Variance (a> )

So,a+pB=24, off=128
= a=16 & =28
1
= np=16 npq=8:>q=5
1
T p=—,n=32
P 2

p(x>n-3)= 2Ln ("Coa +"Coy +7Cy)

32 x31

k= 3ZC?,() + 32C3| + 32C32 = +32+1

=496 +33 =529

17.

Sol.

18.

A six faced die is biased such that 3 x P(a prime
number) = 6 X P(a composite number) = 2 x P(1).
Let X be a random variable that counts the number
of times one gets a perfect square on some throws
of this die. If the die is thrown twice, then the

mean of X is :

3 5
A) — B) —
(A) T (B) T

7 8
C) — D) —
()11 ( )11
Official Ans. by NTA (D)

Let P(a prime number) P(a composite) P(1)
2 1 3

k

So, P(a prime number) = 2k,
P(a composite number) = k,

& P(1)=3k

&3 x2k+2xk+3k=1

= k:L
11

P(success) =P(1 or4) =3k +k= %

Number of trials, n = 2

4
J.mean =np = 2><H=ﬁ

The angle of elevation of the top P of a vertical
tower PQ of height 10 from a point A on the
horizontal ground is 45°. Let R be a point on AQ
and from a point B, vertically above R, the angle of
elevation of P is 60°. If ZBAQ = 30°, AB = d and
the area of the trapezium PQRB is a, then the

ordered pair (d, o) is :

@ (10(3-1).25) ) [m(ﬁ -1),%

©) (10(J§+1),25) (D) (10(\/§+1),22—5)

Official Ans. by NTA (A)
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Sol.

19.

QA=10 RA=dcos30° = \/_d
QR = 10—Q
BR =dsin30°=—
P
609
10 B
d
309459
Q R A
d
10——
tan 60° = PQ - BR = 2
QR J3d
10— —
2
_20-d
20-+3d

= 2043 -3d=20-d
= 2d=20(+/3-1)

= d=103-1)

ar(PQRB) = o= %(PQ +BR)-QR

1 [ J3d)
(10 2) LIO—TJ
=%(10+5\/§—5)(10—15+5\/§)

= (545 +3)(5v5 -3) =5 (75-25) =23

Let S— {96( )zsec(6+(m ])6]sec(9+%)=—%

Then
21
weefi mef3
(C)ZG—— (D)ZG——
0eS 0eS

Official Ans. by NTA (C)

Sol. Let oc=9+(m—1)%
T
& B=0+m—
P 6

n
So, B-a=—
g 6

1
1 cosa-cosf

Here, Zseca secP= Z

_5 2 sin(f—a)
s~ cosa-cosf

= 229:(tan[3 —tana)

m=1

- 2§(tan(9+mg) —tan(6+(m— 1)%)]

= 2[tan(9 + 9_7:) - tan@] = 2(—cot6 - tan@) = —i
6 B
(Given)

tanO + cotO =

4
NG
or 3

= tan0=—

NS

So, s:{f,ﬁ}
63

So-2.2-2

0eS

20. If the truth value of the statement

(PAGR)~((~

of which of the following is F ?
(A) PvQ—>~R (B) RvQ—>~P

R) A Q) is F, then the truth value

(C) ~(PvQ)>~R (D) ~(RvQ)—>~P

Official Ans. by NTA (D)

Sol. X = Yisa false
when X is true and Y is false
So,P>T,Q—>F,R—>F
(A) PvQo>~R isT
(B) RvQ—>~P isT
©) ~PvQ—>~R isT
(D) ~(RvQ)—>~P isF
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SECTION-B

o B Y

Consider a matrix A=| o’ p* v?

B+y v+a a+f

where o, 3, v are three distinct natural numbers.

det(adj(adj(adj(ade))))
(=B (B-1)" (1 ~0)"°

number of such 3 — tuples (o, B3, y) is

If

Official Ans. by NTA (42)

a p Y
A=| o2 Bz y2
B+y v+a oa+P

R3—)R3+R1
a B vy
= |Al=|a+B+y[ja® B ¥’
1 1 1

= Al =(a+B+7)(a=B)B-v)(y —a)

jadj A = A"

ladj (adj A)[ = |A ™’

[adi(acj(aci(adia)) | = A" =|AP" =]

(a+B+Y)16:232.316
= (@+p+y)°=2%.3)""=12)"
Sat+tp+y=12

o, B,yeN

(a-D+PE-D+x-1D=9

number all tuples (o, B,v) ="'C, =55
lcasefora=p =7y

& 12 case when any two of these are equal

So, No. of distinct tuples (a., 3, v)
=55-13=42

=232 %3¢ , then the

16

2.

Sol.

The number of functions f, from the set

Az{xeN:x2 —10x+9£0} to the set

B= {n2 ‘n eN} such that f(X)S(X—?))Z +1, for

every X €A, is

Official Ans. by NTA (1440)

(X-10x+9)<0=>(x—-1)(x-9)<0
= xe[l,9]=>A=1{1,2,3,4,56,7,8,9}
fx)<(x=3)7+1
x=1:f(1)<5= 1?2
f2)<2=1°
f3)<1=1°
f4)<2=1°
f(5)<5=1%2°
f(6)<10=> 17,22 3°
(7)< 17 = 17, 2% 3%, 4°
f(8)<26=17,2% 3%, 4% 5°
x=9:19)<37= 1%, 2% 3% 4% 5%, 6
Total number of such function
=2(6!) = 2(720) = 1440
Let for the 9™ term in the binomial expansion of

(3 + 6x)", in the increasing powers of 6x, to be the

3
greatest for X = bx the least value of n is ny. If k is

the ratio of the coefficient of x° to the coefficient
of x3, then k + ny is equal to:

Official Ans. by NTA (24)
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Sol.

Sol.

(3 +6x)"="Co3"+"C;3"(6x)' + ...
Te "C3"".(6x)r ="C,3"".6". X"

=“cr3“—r.3f.2f.[§j ="C,3"3" [for x =]
2 2

; 3
Ty is greatest of x = 2

SO, T9 > TlO and Tg > Tg

(concept of numerically greatest term)

T, T
Here, — >1 and —2 >1

10 8

n n A8 n n A8
= —C83 '39 >1 and —C83 '37 >1

nCy3"3 nC,3m3

n

C

and —2 >l

l’lc7 3
and n—7 >l

3

= ?<n<11 =n=10=n,

So, in (3 + 6x)" forn=n,= 10

ie.,in (3 +6x)', here T,y = '°C,3'"76'x"

T, ="°C3%.6°x"=210.3".2%"°

T, ="C3376°x° = 120.3"°.2°%°

Ratio of coefficient of x° and coefficient of x> = k

1046
2103190 7

=S C T2’ =14
1203°2° 4
So,k+ny=14+10=24
21 +43 -3 42317
1x7 2x11
6’ -5 +4> -3 +2° -
st
30° —29° +28° —27° + .. +2° - 1°
15x63
is equal to

Official Ans. by NTA (120)

2> 2y -3 )

" n(4n+3)

= T, =n

15
So, X' T, =120

n=1

5.

Sol.

A water tank has the shape of a right circular cone

with axis vertical and vertex downwards. Its semi-
. ) 43 ) .
vertical angle is tan 1 Water is poured in it at a

constant rate of 6 cubic meter per hour. The rate
(in square meter per hour), at which the wet curved
surface area of the tank is increasing, when the
depth of water in the tank is 4 meters, is

Official Ans. by NTA (5)

3 r
T tanf=—=-—
4 h
-{ d_V=
dt

/

V=lnr2h=l7th3 tan’ ng—nh3 =3—Tch3

3 3 48 16
d—V:3—n.3h2.@=6 = (ﬁj zim/hr
dt 16 dt dt h=4 3n

Now, S =nr! = ETch2
16
ds_isn , db
dt 16 dt

= (?) =5m’ /hr

h=4

For the curve C: (x* +y* —3) + (x> —y*— 1)’ =0,
the value of 3y' — y’y", at the point (a, a), o. > 0,
on C, is equal to

Official Ans. by NTA (16)

(a, o) lies on

5
C: x*4+y* =3 +x*—y*—1 =0
Put (o, @), 20> —3 + —1°=0

= a=42

Now, differentiate C
4
2x+2y-y'+ 5(){2 -y —1) (2X—2yy') =0 ..(1)

At (V2,42)
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2 2y + 5(_1)4 ( - «/Ey’) _ 8. Let f be a differentiable function satisfying
3 f(x) = jf{kz de x>0 and f(1) = 3. If
=y == . (2 \/— Y :
2
Diff. (1) w.r.t. x y=f(x) passes through the point (o, 6), then o is
3 .
1+(y1)2 +yy” +20(X2 _y2 —l) (X_yy’ 2 2 Official Ans. by NTA (12)
2 _ 2 _ ’ nl_
+5(x y 1) ( (y) ) 0 -
3 Sol. Let, — =t
At(«/_\/_)andy—— 3
2 22x Died
We have, =~ 3 t
2
[1+2)+\/§y,’—40(\/§—\/§§) :>d7\._§ 1& dt
4 2 -
2 x-\34t
es()1-2-43y") =0 61 oa
=dL= — —.—
2 Jx At
= 4\2y"=-23
1 (1)
9 23 So, f(x)=—4|—&dt
’ 3n_ 7 =2 — 0, X
3y—yy—2+2 16 () \/;J(; t
7.  Letf(x)=min{[x—1],[x-2], ..., [x — 10]} f(X) f(X)
. = VX f’(x)+—=—
where [t] denotes the greatest integer < t. Then 24X \/;
10 10 10 f(x)
[ f0dx+ [ (F()) dx+ [ | £(x) |dx s equal to = Jx-f'(x)=—H
0 0 0 24x
Official Ans. by NTA (385) - dy _dx
y 2x
Sol. f(x)=[x]-10 N 1ny=%1nx+c: f) =%
10
f(x)-dx=-10-9-8—.....—1
J) = y=Bx fas () =43}
_ 1001 So, f(x)=3x
2
" Now, f(ar) =6 = 36 =3a
J(F(x)) dx=10% +9? +8% 4.+ 12 - 12
0 9. A common tangent T to the curves
101121 . vy
C,:—+=—=1 and C,:——--===1 does not
0 4 9 42 143
j|f(x)| =10+9+8+....+1 pass through the fourth quadrant. If T touches C, at
0 011 (x1, y1) and C, at (x5, y»), then [2x; + X,| is equal to
= ——=55
2
— _55+385+55 =385 Official Ans. by NTA (20)
10
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Sol. Let common tangents are Sol. e g _ 43 - ; Z _o0- EZ
Tioy=mxtdm? +9 Bxc=94 = a-b=0=a-c
&Ty:y =mx +v42m? —13 Z,E,: are mutually L set of vectors.
So, 4m> +9 = 42m> - 143 = lallbl =4l¢l, [bllcI=9lal & [¢lla] = all

2 _ |a _4]|c|
= 38m° =152 = —=—=
¢l 9al
=>m=z2 | ¢ | 3
= — ==
laf 2
&c=45
For given tangent not pass through 4™ quadrant s Iffaf =4, fef= o & |bj=6
T:y=2x+5 1
7 Now [al +[b] + o] = —
36
. .. XX VY,
Now, comparing with —-+=—=1 =1 5 1 _
4 o 2ht b =By
2 36 18
Weget, L=—- = x, = 8 which gives negative value of A or |a] which is NOT
g 1
5
possible & hence data seems to be wrong.
X Yy But if [al+[bl+[c| =36
42 143
5
—A+6=36
2x —y=-5 we have 2
’4 A=12
X, =—— o
S lcllal  3x12 12
=——=—"X—
ol 2 6
So, |2xl +x2|=‘¥‘=20 o =136
> o >

10. Let a, b, c be three non-coplanar vectors such that

- o - > > - - o -
axb=4c,bxc=9aand ¢ xa=oab,a>0
> |- - 1 .
If |a|+|b|+ |c =£,thenalsequalto
Official Ans. by NTA (36)
11
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FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Thursday 28t July, 2022)

TIME : 9: 00 AM to 12 : 00 NOON

Sol.

Sol.

SECTION-A

2
The dimensions of (B—j will be :
Ko

(if p, : permeability of free space and

B : magnetic field)

(A)[ML*T?] (B)[MLT?]
(O)[ML'T7] (D)[ML*T?*A™"]
Official Ans. by NTA (C)

B2
u=—

2p,

u — Energy per unit volume

A NCC parade is going at a uniform speed of
9 km/h under a mango tree on which a monkey is
sitting at a height of 19.6 m. At any particular
instant, the monkey drops a mango. A cadet will
receive the mango whose distance from the tree at
time of drop is :

(Given g = 9.8 m/s%)

=[ML'T? ]

(A)5Sm (B) 10 m
(€)19.8m (D) 24.5m
Official Ans. by NTA (A)
Monkey
%} t=0 %} E
Time taken by mango = 2_n
2x19.6
= = 2 second
9.8
Distance = vt
=9x i X2 =5m
18

Sol.

Sol.

In two different experiments, an object of mass
5 kg moving with a speed of 25 ms ™' hits two
different walls and comes to rest within

(1) 3 second, (ii) 5 seconds, respectively.

Choose the correct option out of the following :

(A) Impulse and average force acting on the object
will be same for both the cases.

(B) Impulse will be same for both the cases but the
average force will be different.

(C) Average force will be same for both the cases
but the impulse will be different.

(D) Average force and impulse will be different for
both the cases.

Official Ans. by NTA (B)

Impulse = change in momentum
I=AP

AP
Faug =

At

At,=3 AL, =5

AP, = AP,

F.y in case (i) is more than (ii)

A balloon has mass of 10 g in air. The air escapes
from the balloon at a uniform rate with velocity
4.5 cm/s. If the balloon shrinks in 5 s completely.

Then, the average force acting on that balloon will

be (in dyne).
(A)3 B)9 ©) 12 (D) 18
Official Ans. by NTA (B)
F= d_m \%
dt
- @(4.5@j =95 =9 dyne
Ss S S
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If the radius of earth shrinks by 2% while its mass
remains same. The acceleration due to gravity on

the earth’s surface will approximately :

(A)decrease by 2% (B) decrease by 4%
(C) increase by 2% (D) increase by 4%
Official Ans. by NTA (D)

GM
g= RZ

1
M = constant g < F

100 g = —2§100
g R
% change =—2 (-2)
% change in g =4%
increase by 4%
The force required to stretch a wire of cross-

section 1 cm” to double its length will be :

(Given Yong’s modulus of the wire =2 x 10" N/m?)

(A)1x10'N (B) 1.5 x 10’ N
(C)2x10'N (D)2.5x10'N
Official Ans. by NTA (C)

4
FzyAA—

(
=2x10"x10™* (ﬂ]

14

=2x10’ N

A Carnot engine has efficiency of 50%. If the
temperature of sink is reduced by 40°C, its
efficiency increases by 30%. The temperature of

the source will be :

(A)166.7K (B)255.1 K
(C)266.7K (D) 367.7K
Official Ans. by NTA (C)

Sol. 77=1—L
TH
1oL
2 T,
1(1.3): (T, -40
2 T,
1 1 4
—(1-3)=—+—0 T, =266.7K
2 2 T,

8. Given below are two statements :

Statement 1

:The average momentum of a

molecule in a sample of an ideal gas depends on

temperature.

Statement II : The rms speed of oxygen molecules

in a gas is v. If the temperature is doubled and the

oxygen molecules dissociate into oxygen atoms,

the rms speed will become 2v.

In the light of the above statements, choose

correct answer from the options given below :
(A) Both Statement I and Statement II are true
(B) Both Statement I and Statement II are false
(C) Statement I is true but Statement 11 is false
(D) Statement I is false but Statement II is true
Official Ans. by NTA (D)

Sol. [P, = 0] (due to random motion)

[3RT
Vrms = Taa
M
2T
M
2

TI’ICW =
Mnew =
2T
View _ N M/ 2
v T
\} M

the
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Sol.

10.

Sol.

In the wave equation
y= 0.55in%(400t —X)m

the velocity of the wave will be :

(A)200 m/s (B) 20082 m /s
(C) 400 m/s (D) 4002 m /s
Official Ans. by NTA (C)

y =0.5sin [2—”400‘[—2—”)()
A A

=" 400
A

K="
A

v=2 [v = 400 m/s]
K

Two capacitors, each having capacitance 40 pF

are connected in series. The space between one of
the capacitors is filled with dielectric material of
dielectric constant K such that the equivalence

capacitance of the system became 24 uF. The

value of K will be :

(A)1.5 (B) 2.5
©)1.2 (D) 3
Official Ans. by NTA (A)
C C—-KC
%
7
_C(KC) _ kC
“ C+KC K+1
24— K40
K+1
[K=1-5]

11.

Sol.

12.

Sol.

A wire of resistance R; is drawn out so that its
length is increased by twice of its original length.

The ratio of new resistance to original resistance is:

(A)9: 1 (B)1:9
©O)4:1 (D)3:1
Official Ans. by NTA (A)
L
R, =p—L
1 pA]
3L L
R, = L |1=9p—L
=P A1/3j oy
R, g
Rl

The current sensitivity of a galvanometer can be

increased by :

(A) decreasing the number of turns

(B) increasing the magnetic field

(C) decreasing the area of the coil

(D) decreasing the torsional constant of the spring

Choose the most appropriate answer from the

options given below :

(A)(B) and (C) only (B) (C) and (D) only
(C) (A) and (C) only (D) (B) and (D) only
Official Ans. by NTA (D)
i (Lj 0
NAB
) % _ NAB
T di K
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As shown in the figure, a metallic rod of linear
density 0.45 kg m™' is lying horizontally on a
smooth incline plane which makes an angle of 45°
with the horizontal. The minimum current flowing
in the rod required to keep it stationary, when
0.15 T magnetic field is acting on it in the vertical
upward direction, will be :

{Use g =10 m/s*}

B4 M

45° '1
(A)30A B)I5A
O 10A (D)3 A
Official Ans. by NTA (A)
L AS°
N B

ILB

ILB sin 45°
mg cos 45°

mgsin45° = ILBcos45°

(0

_(045)(10) _30A
0.15

The equation of current in a purely inductive

circuit is 5sin(49rct—30°). If the inductance is

30 mH then the equation for the voltage across the

inductor, will be :

{Let n= 2}
7

(A) 1.47sin(49 7t —30°) (B) 1.47sin(49 7t + 60°)
(C) 23.1sin(49nt —30°) (D) 23.1sin(49mt + 60°)
Official Ans. by NTA (D)

Sol.

15.

Sol.

16.

=i,(wL)
=(5)(497)(30x107)

=23.1
Voltage will lead current by 90°.
-V =23.1sin (49 nt+ 60°)

As shown in the figure, after passing through the
medium 1. The speed of light v, in medium 2 will

be :

(Givenc=3 x 10°ms "

Air |Medium 1 |Medium 2
pre=1 pe=1
=4 =9
Cl m | ™

(A)1.0 x 10° ms™ (B) 0.5 x 10°ms ™

(C)1.5x10° ms™' (D) 3.0 x 10° ms™

Official Ans. by NTA (A)
H, _ E
Mair V2

0=
_C
-V, E

In normal adjustment, for a refracting telescope,
the distance between objective and eye piece is
30 cm. The focal length of the objective, when the

angular magnification of the telescope is 2, will be:

(A)20 cm (B) 30 cm
(C)10 cm (D) 15 cm
Official Ans. by NTA (A)
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Sol.

17.

Sol.

18.

f,+f, =30
m=1
fC

a=lo g —or
f

So £, +12 =30
2

f, =20cm

The equation A = ! nm can be used to find the

X
de-Brogli wavelength of an electron. In this
equation x stands for :
Where,
m = mass of electron
P = momentum of electron
K = Kinetic energy of electron

V = Accelerating potential in volts for electron

(A) YmK (B) VP
©) VK (D) JV

Official Ans. by NTA (D)

h
A = ——(de-Broglie’s wavelength)
myvy

h

J2m(K-E)
h =—m

Putting the values of m ; q

1-22
We get A =——=—nm

N

The half life period of a radioactive substance is

A

60 days. The time taken for %th of its original

mass to disintegrate will be :
(A) 120 days (B) 130 days
(C) 180 days (D) 20 days

Official Ans. by NTA (C)

Sol.

19.

Sol.

20.

Sol.

7/8 disintegrates means 1/8 remains

3
Or (lj
2
.. 3 half lives

= 180 days

Identify the solar cell characteristics from the

following options :
I
|
(A) / (B) | J v
A%
I I
(C)| f: (D) .
v

Official Ans. by NTA (B)

Conceptual / theory

In the case of amplitude modulation to avoid

distortion the modulation index (p) should be :

(A)p<l (B) p>1
(C) p=2 (D) u=0
Official Ans. by NTA (A)

_An
# A

C
M1 <1 toavoid distortion

because p > 1 will result in interference between

career frequency & message frequency.

156



Sol.

Sol.

Sol.

Final JEE-Main Exam July, 2022/28-07-2022/Morning Session

SECTION-B

If the projection of 2i+ 43 —2k on i+2j +ak is
zero. Then, the value of o will be

Official Ans. by NTA (5)

a-b=0
. 4-b=0
So2x144%x2-2xa=0

. a=[3]

A freshly prepared radioactive source of half life
2 hours 30 minutes emits radiation which is
64 times the permissible safe level. The minimum
time, after which it would be possible to work
safely with source, will be hours.

Official Ans. by NTA (15)

A, % Ut

A=
ﬁ=AO><2’“T
64

" t=6T:6><2-5:hours

In a Young’s double slit experiment, a laser light
of 560 nm produces an interference pattern with
consecutive bright fringes’ separation of 7.2 mm.
Now another light is

used to produce an

interference pattern with consecutive bright
fringes’ separation of 8.1 mm. The wavelength of
second light is nm.

Official Ans. by NTA (630)

p o

9
%Zgﬂq

. B, :%ﬁl :§><560=nm.

4. The frequencies at which the current amplitude in

an LCR series circuit becomes times its

NG

maximum value, are 212 rad s ' and 232 rad s

The value of resistance in the circuit is R=5Q.

The self inductance in the circuit is mH.

Official Ans. by NTA (250)

Sol. Band width =232—212 = %

" L=iz 250|mH
20

5. As shown in the figure, a potentiometer wire of

resistance 20Q) and length 300 cm is connected

with resistance box (R.B.) and a standard cell of

emf 4 V. For a resistance ‘R’ of resistance box

introduced into the circuit, the null point for a cell

of 20 mV is found to be 60 cm. The value of ‘R’ is
Q.

4V R
1k

‘TDe B

20mV

Official Ans. by NTA (780)

AC
Sol. E =E(VA -V;)

- 20x10° = 00, 4x20
300 R+20

. R=[780]A
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Sol.

Sol.

Two electric dipoles of dipole moments

1.2 x 107" cm and 2.4 x 10°° cm are placed in two
difference uniform electric fields of strengths
5% 10° NC " and 15 x 10* NC ' respectively. The
ratio of maximum torque experienced by the

electric dipoles will be l The value of x is

X

Official Ans. by NTA (6)

=PE

max

ks

1, _PE _ 1:2x107x5x10" 1

T, PE, 2-4x10"x15x10° 6
Hencex=6

The frequency of echo will be Hz if the
train blowing a whistle of frequency 320 Hz is
moving with a velocity of 36 km/h towards a hill
from which an echo is heard by the train driver.

Velocity of sound in air is 330 m/s.
Official Ans. by NTA (340)

The hill will be a secondary source.

CAR }—10m/s

f; = frequency of the car w.r.t. the hill

f=|——|f =(@jx3zo=330Hz
V=V, 320

f, = Frequency of the sound reflected by hill w.r.t.

the car (echo)

330+10
£, =[ Yo flz(—)x330:340Hz
v 330

8.

Sol.

The diameter of an air bubble which was initially
2 mm, rises steadily through a solution of density
1750 kg m” at the rate of 0.35 cms'. The
coefficient of viscosity of the solution is

poise (in nearest integer). (the density of air is
negligible).

Official Ans. by NTA (11)

As the bubble is rising steadily the net force acting
on it will be zero
B
T v

mg
F = 6mnRv

(Because of density of air the value of mg can be
neglected)

4
So B=F= §R3pg =6mnRyv

Putting R=1mm=10"m
p=1-75x10’kg / m’
g=10m/s’
v=0.35%x10"m/s

10

=~y =111 Slunit=11poise(CGS)

A block of mass ‘m’ (as shown in figure) moving
with kinetic energy E compresses a spring through
a distance 25 cm when, its speed is halved. The
value of spring constant of used spring will be

nE Nm! forn =

Smooth surface

Official Ans. by NTA (24)
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Using work — energy theorem

Wnet = (Kf _Kl)

2
:>—1sz=lm Al —lmV2=E—E
2 2 4

2 2
:>1K><2=3—E:>K=3—E2
2 4 2x

:>K:3—E2:24E

2x(1j

4

n=24

Four identical discs each of mass ‘M’ and diameter
‘a’ are arranged in a small plane as shown in

figure. If the moment of inertia of the system about

00' is %Maz. Then, the value of x will be

L6
Official Ans. by NTA (3)

MR*
L=1=
4
2
I, = MR” , MR? =2 MR? =1,
4 4

SoI=1+1,+1, +1I,

2
_ MR +%MR2

a
= 3MR? Putting R = 5

- 3Ma’

,S0x=3
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FINAL JEE-MAIN EXAMINATION - JULY, 2022
TIME :9: 00 AM to 12: 00 NOON

(Held On Thursday 28t July, 2022)

Sol.

(a) Cd(s) + 2Ni(OH)3(s) — CdO(s) + 2Ni(OH)(s)
+ H,0(/)

Discharge of secondary Battery

(b) Zn(Hg) + HgO(s) — ZnO(s) + Hg(/)

(Primary Battery Mercury cell)

(c) 2PbSO4(s) + 2H,O(/) — Pb(s) + PbOy(s) +
2H,S04(aq)

Charging of secondary Battery

(d) 2Hy(g) + O4(g) — 2H,0(/) — Fuel cell

SECTION-A
1. Identify the incorrect statement from the following.
(A) A circular path around the nucleus in which an
electron moves is proposed as Bohr’s orbit.
(B) An orbital is the one electron wave function
(Y) in an atom.
(C) The existence of Bohr’s orbits is supported by
hydrogen spectrum.
(D) Atomic orbital is characterised by the quantum
numbers n and / only
Official Ans. by NTA (D)
Sol. Atomic orbital is characterised by n, /, m.
2. Which of the following relation is not correct ?
(A)AH=AU-PAV  (B) AU=q+W
(C) AS +AS, >0 (D) AG=AH-TAS
Official Ans. by NTA (A)
Sol. If U+Pv (By definition)
Al4 =AU+ A(Pr) at constant pressure
AH = AU + PAV
3. Match List-I with List-II.
List-1 List-11
(A) | Cd(s) + 2Ni(OH)3(s) > | (I) | Primary
CdO(s) + 2Ni(OH),(s) + battery
H,0())
(B) | Zn(Hg) + HgO(s) — (I) | Discharging of
ZnO(s) + Hg()) secondary
battery
(C) | 2PbSO4(s) + 2H,0(l) — | (I1T) | Fuel cell
Pb(s) + PbOy(s) +
2H,S804(aq)
(D) | 2Hx(g) + Ox(g) — | (V)| Charging of
2H,0() secondary
battery

Choose the correct answer from the options given
below :

(A)(A) = D), (B) - D), (C) — 1), (D) - (IV)

(B) (A) - (IV), (B) - (1), (C) — (ID), (D) — (II)

(©) (A) - (D), (B) = (@), (C) - AV), (D) — (III)

(D) (A) - (1), (B) = (D), (C) — (1), (D) — AV)
Official Ans. by NTA (C)

4.  Match List-I with List-II.
List-I List-1T
Reaction Catalyst

(A) | 4NHy(g) + 50:(2) > | () | NO(g)
4NO(g) + 6H,0(g)

(B) | Na(g) +3Ha(g) — (ID) | HaSO4())
2NHs(g)

(C) | CuH»Oq1(aq) + HyO() | (IM) | Pt(s)
— C¢H 1,04 (Glucose) +
CsH 1,06 (Fructose)

(D) [ 2508 + Oxg) — | (IV) | Fe(s)
280s(g)
Choose the correct answer from the options given
below :
(A)(A) - (D), (B) - (D), (C) = (D), (D) = AV)
(B) (A) — (I1I), (B) — (1), (C) - (1), (D) - (IV)
(©) (A)—dID), (B) = (AV), (C) - (I), (D) - (T)
(D) (A) - (11D), (B) — (1), (C) — (IV), (D) — (1)
Official Ans. by NTA (C)

Sol.

(a) NHs(@)+ 50,(g) —>4NO(g) + 6H,0(g)

Ostwald process 500 K

(by N2 +3H, — T, 9NH,(g)

Haber’s process

(¢) C,H,,0,,(aq.) +H,0(£) —*—CH,,0,+CH,,0,

(glucose) (fructose)

Inversion of sugar cane
(d) 250,(g)+0,(g) St 280,(g)
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In which of the following pairs, electron gain
enthalpies of constituent elements are nearly the
same or identical ?

(A)Rb and Cs (B) Naand K

(C) Ar and Kr (D) I'and At

Choose the correct answer from the options given
below :

(A)(A) and (B) only

(B) (B) and (C) only

(C) (A) and (C) only

(D) (C) and (D) only

Official Ans. by NTA (C)

Rb & Cs have nearly same electron gain enthalpy

electron gain enthalpy = — 46 kj/ml
Ar & Kr have same AH_ . Value is + 96 kj/ml
Which of the reaction is suitable for concentrating

ore by leaching process ?

(A) 2Cu,S+30, —2Cu,0+2S0,

(B) Fe,0, + CO —>3FeO+CO,

(C) AlLO, +2NaOH +3H,0 —> 2Na[ Al(OH), ]
(D) ALO, +6Mg —> 6MgO +4Al

Official Ans. by NTA (C)

Al,O, +2NaOH +3H,0 — 2Na,| Al(OH), |

Leaching.

The metal salts formed during softening of
hardwater using Clark’s method are :

(A) Ca(OH), and Mg(OH),

(B) CaCO; and Mg(OH),

(C) Ca(OH), and MgCO;

(D) CaCO; and MgCO;

Official Ans. by NTA (B)

Clark’s Method Reaction
Ca(HCO,), +Ca(OH), —2CaCO; +2H,0

Mg (HCO,), +2Ca(OH), —2CaCO, +Mg(OH), +2H,0

8.

Sol.

Sol.

10.

Sol.

Which of the following statement is incorrect ?
(A) Low solubility of LiF in water is due to its
small hydration enthalpy.

(B) KO, is paramagnetic.

(C) Solution of sodium in liquid ammonia is
conducting in nature.

(D) Sodium metal has higher density than
potassium metal

Official Ans. by NTA (A)

Low solubility of LiF in water is due to high lattice
enthalpy
Match List-I with List-1I, match the gas evolved

during each reaction.

List-I List-1T

(A) | (NH,),Cr,0,—2— O | H,
(B) | KMnO, +HCl — an | N,
(C) | Al+NaOH+H,0— | (II) | O,
(D) | NaNO, —— (Iv) | Cl,

Choose the correct answer from the options given
below :

(A)(A) - (D), (B) - (D), (C) - (D), (D) - AV)

(B) (A) — (ID), (B) — (1), (C) = (IV), (D) — (1)

(©) (A) - D), (B) = (AV), (C) - (I), (D) — (III)

(D) (A) - dID), (B) = V), (C) - (1), (D) — (II)
Official Ans. by NTA (C)

(NH, ), Cr,0, ——N, +Cr,0, +4H,0
KMnO, + HCl - MnCl, + KCI+Cl, +H,O
Al+NaOH +H,0 — H, +Na| Al(OH), |

NaNO, ——»NaNO, +0,

Which of the following has least tendency to

liberate H, from mineral acids ?

(A)Cu (B) Mn
(O)Ni (D) Zn
Official Ans. by NTA (A)

Copper is least electropositive among the given

metals and it lies below H in reactivity series
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11.

Sol.

12.

Given below are two statements :

Statement I : In polluted water values of both
dissolved oxygen and BOD are very low.
Statement II : Eutrophication results in decrease
in the amount of dissolved oxygen.

In the light of the above statements, choose the
most appropriate answer from the options given
below :

(A) Both Statement I and Statement II are true

(B) Both Statement I and Statement I are false

(C) Statement I is true but Statement II is false

(D) Statement I is false but Statement II is true
Official Ans. by NTA (D)

Since eutrophication is result of excessive growth
of weed in water bodies, which consume dissolved
oxygen of water bodies.

". Eutrophication decreases amount of dissolved
oxygen in water bodies.
Polluted water has low value of dissolved oxygen,
but high valueof BOD (Biological

demand), since chemical and organic matter

oxygen

requires dissolved oxygen to get decompose.
Match List-I with List-II.

List-I List-1T

(A) D Spiro

compound

(B) (Il) | Aromatic

compound

© (III) | Non-planar
Heterocyclic

compound

(D) (IV) | Bicyclo

compound

dx¥C

Choose the correct answer from the options given
below :

(A)(A) - (D), (B) = (@), (C) - AV), (D) — (III)

(B) (A) - (IV), (B) — (10, (C) — (1), (D) — (II)

(©) (A) - (1D), (B) = (AV), (C) - (D), (D) — (D)

(D) (A) - (1V), (B) — (1), (C) — (II), (D) — (I)
Official Ans. by NTA (C)

Sol.

13.

Sol.

: Non-planar heterocyclic Compound

(J

0
: Bicyclo Compound

j><( : Spiro Compound
|I I|
(@)

: Aromatic Compound

Choose the correct option for the following
reactions.

CH,

B (BH3), H.C—C_CH = CH. 1200 1,0 A
H,0,/0H® 3C Cf C CH, NaBH4 ?

CH,

(A)‘A’ and ‘B’ are both Markovnikov addition
products.

(B) ‘A’ is Markovnikov product and ‘B’ is anti-
Markovnikov product.

(C)‘A’ and ‘B’ are both anti-Markovnikov
products.
(D) ‘B’ is Markovnikov and ‘A’ is anti-
Markovnikov product.

Official Ans. by NTA (B)

CH3 CH3

H,

| |
CH,~C—CH=CH, % H,C — ? —CIII—CH3
| a

BZHﬁleoz/OH_

CH; OH

(A)
(Markovnikov product)

CH;

CH;

I
CH3—CI—CH2CIIH2

OH
(B)

CH;

(Anti Markovnikov product)
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14.

Sol.

(A)

(B)

©
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Among the following marked proton of which

compound shows lowest pK_ value ?

H

I
(A) HoC~COOH

T
H
&
(©) ©
H
rOH
0
(D)
Official Ans. by NTA (C)
H O
o

|
CH,-C-OH——> CHZ—C—OH('FR)
Il Less stable

o (Cross resonance)

H

I S)

CHzfﬁ*CH3 e CHzfﬁ*CH3 (+I effect)
O o
H S)

CH-C-CH;(+])

s R i
o) @/ 0o

(most Resonance through benzene ring

acidic) (most stable)

So it has least pK, value.

15.

Identify the major product A and B for the below

given reaction sequence.

1) CH. CHCH AlCl

80 3 ¥ A Nayon0,/H,50,
2 > P » A

3 H O

G Hy B, in CS,

®

OH

Br

Official Ans. by NTA (B)
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Sol.
OH

_CHyCH-CH, | CH CH,
— AL

: @/CH CH3
Br,

@ CSZ (B)

@ O

(P)

NaZCrZO7
/H2$O4

16. Identify the correct statement for the below given

transformation.
C,H;ONa
CH,-CH, — -CH-CH,————A + B
3 2~ [ 3 CH;OH (Major) (Minor)

@N(CH;),

(A) A - CH3CH,CH = CH-CH;,
B — CH;CH,CH,CH = CH,,
Saytzeff products

(B) A - CH;CH,CH = CH-CH;,
B — CH;CH,CH,CH = CH,,
Hafmann products

(C) A - CH5;CH,CH,CH = CH,,
B — CH;CH,CH = CHCHj,
Hofmann products

(D) A - CH;CH,CH,CH = CH,,
B — CH;CH,CH = CHCHj,
Saytzeff products

Official Ans. by NTA (C)

Sol.
CH,CH,CH,CH— cm%» CH,CH,CH,CH=CH,
A
IJ\FIMe3 (major) +( )
CH3CH2CHZCH—CH3

(minor)

17. Terylene polymer is obtained by condensation of :
(A) Ethane-1, 2-diol and Benzene-1, 3 dicarboxylic
acid
(B) Propane-1,
dicarboxylic acid
(C) Ethane-1, 2-diol and Benzene-1, 4 dicarboxylic
acid
(D) Ethane-1, 2-diol and Benzene-1, 2 dicarboxylic
acid
Official Ans. by NTA (C)

2-diol and Benzene-1, 4

Sol.
CO,H
Ethane 1,2 diol + @ — Terrylene polymer
CH,OH CO,H
CH,OH Benzene 1,4

dicarboxylic acid

18. For the below given cyclic hemiacetal (X), the
correct pyranose structure is :

—

HO-C-H
HO-C-H o
H-C-0H

HO-C-H

Official Ans. by NTA (D)
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Sol.

19.

Sol.

20.

Sol.
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Correct pyranose structure is

HO—?—H
HO—C—H 0 » The corresponding
H C_OH aldopyranose is
| OH
Ho_(lj—H H 0,OH
H—Cl HO
CH,OH OH
X(Hemiacetal)

Statements about Enzyme Inhibitor Drugs are
given below :

(A) There are Competitive and Non-competitive
inhibitor drugs.

(B) These can bind at the active sites and allosteric
sites.

(C) Competitive Drugs are allosteric site blocking
drugs.

(D) Non-competitive Drugs are active site blocking
drugs.

Choose the correct answer from the options given
below :

(A) (A), (D) only (B) (A), (C) only

(©) (A), (B) only (D) (A), (B), (C) only
Official Ans. by NTA (C)

Enzyme inhibitors can be competitive inhibitors
(inhibit the attachment of substrate on active site of
enzyme) and non-competitive inhibitor (changes
the active site of enzyme after binding at allosteric
site.)

For kinetic study of the reaction of iodide ion with
H,0, at room temperature :

(A) Always use freshly prepared starch solution.
(B) Always keep the concentration of sodium
thiosulphate solution less than that of KI solution.
(C)Record the time immediately after the
appearance of blue colour.

(D)Record the time immediately before the
appearance of blue colour.

(E) Always keep the concentration of sodium
thiosulphate solution more than that of KI solution.
Choose the correct answer from the options given
below :

(A)(A), (B), (C) only

(B) (A), (D), (E) only

(C) (D), (E) only

(D) (A), (B), (E) only

Official Ans. by NTA (A)

The is recorded immediately after the blue colour
appears.
Na,S,03 is kept in limited amount.

Sol.

Sol.

SECTION-B
In the given reaction,
X+Y+3Z =2 XYZ,

if one mole of each of X and Y with 0.05 mol of Z
gives compound XYZ;. (Given : Atomic masses of
X, Y and Z are 10, 20 and 30 amu, respectively).
The yield of XYZ; is g.

(Nearest integer)
Official Ans. by NTA (2)

X+ Y+ 3Z = XYZ;

Imol Imol  0.05mol

Zis L.R.

0.05
—— = 1 mole of XYZ;

Mass of XYZ; = 0';)5 X (10+ 20+30x 3)

= 2g
An element M crystallises in a body centred cubic
unit cell with a cell edge of 300 pm. The density of
the element is 6.0 g cm . The number of atoms

present in 180 g of the element is x 107,

(Nearest integer)

Official Ans. by NTA (22)

M is body certred cubic, .. Z=2
Let mass of 1 atom of M is A
Edge length =300 pm
Density = 6g/cm’
Zx A 2xA
(300x10°)’ " 27x10

-, 6g/lem’ =

A =81x10"g
.. Atomic mass = 48.6g

180
.. Mole in 180g = —— = 3.7 moles
48.6

Atoms of M =3.7 x 6 x 107
=22.22 x 10* atoms
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Sol.

Sol.

Sol.

The number of paramagnetic species among the

following is
B,, Lis, G5, C,, 05, O] and He}

Official Ans. by NTA (4)

Paramagnetic B,,C,,0;,He;

150 g of acetic acid was contaminated with 10.2 g
ascorbic acid (C¢HgOg) to lower down its freezing

point by (x x 10™)°C. The value of x is
(Nearest integer) [Given Ky = 3.9 K kg mol ;
Molar mass of ascorbic acid = 176 g mol ']

Official Ans. by NTA (15)

150g CH;COOH
10.2g ascorbic acid = 0.058 moles

AT, =(xx10™)°C
AT, =k, -molality

0.058

=39x x 1000
150

=1.5°C
=15x107"°C

K, for butyric acid (C;H;COOH) is 2 x 10~°. The
pH of 0.2 M solution of butyric acidis  x 107",
(Nearest integer) [Given log 2 = 0.30]

Official Ans. by NTA (27)

K, of Butyric acid =>2x10~> PKa=4.7
pH of 0.2 M solution

1 1
H=—pK, ——logC
P 2P a5 g

1 1
=—(4-7)=1og(0.2
5 (4:7)10g(02)
=235+035=2.7
pH=27x 10"

6.

Sol.

Sol.

For the given first order reaction
A—>B

the half life of the reaction is 0.3010 min. The ratio
of the i1nitial concentration of reactant to the
concentration of reactant at time 2.0 min will be

equal to . (Nearest integer)

Official Ans. by NTA (100)
A—>B t1/2:0.3010 min
Ay/A, at time 2 min = ?

_ 2.30310%3}
t A

t

0-693 2-303 (AO]
= = log| —
At

( 2
p

2303x03010 2303 A,
0.3010 2 %A,
A

log=—2=2

'y
Ao _102 =100
A

t

The number of interhalogens from the following

having square pyramidal structure is :
C1F3, IF7, BI'F5, BI'F3, 12C16, IF5, CIF, ClFS
Official Ans. by NTA (3)

Square pyramidal structures are
BrFs, IF5 and CIFs.

The disproportionation of MnO; in acidic

medium resulted in the formation of two
manganese compounds A and B. If the oxidation
state of Mn in B is smaller than that of A, then the

spin-only magnetic moment (p) value of B in BM
is . (Nearest integer)

Official Ans. by NTA (4)
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Sol.

€l
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MnO?> —~ 5 MnO;, + MnO,
No. of unpaired € =3
o u=+15=3.877
Nearest Integer = 4
Total number of relatively more stable isomer(s)
possible for octahedral complex [Cu(en),(SCN),]
will be
Official Ans. by NTA (3)
[Cu(en)>(SCN);]
SCN NCS
1/\(j|u/\cn cn/\(j‘u/\cn
SCN NCS
SCN
cn/\>(f|uQn
NCS

10.

Sol.

On complete combustion of 0.492 g of an organic
compound containing C, H and O, 0.7938 g of CO,
and 0.4428 g of H,O was produced. The %

composition of oxygen in the compound is

Official Ans. by NTA (46)

0.492¢g of C(H,0,
Gives 0.7938 g CO, = 0.018 moles
0.4428g H,0 = 0.0246 moles
So moles of C=0.018 = 0.216 g
Moles of H=0.049 = 0.049¢g
.. wt. of Oxygen = 0.492 — 0.216 — 0.049
=0.227¢g

% of Oxygen = 8?;; x100 46 (approx.)
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(Held On Thursday 28t July, 2022)

FINAL JEE-MAIN EXAMINATION - JULY, 2022

TIME:9:00 AM to 12: 00 NOON

SECTION-A

1. Let the solution curve of the differential equation

xdy = (\/xz +y’ + y)dx, x>0, intersect the line

x=1aty=0andthelinex =2aty = o . Then the

value of o is :

3

1 3 5
(A) ) B) 5 © 3 D) 5

Official Ans. by NTA (B)

Sol.

xdy = («/xz +y’ +y)dx

xdy — ydx = 4/x* +y’dx

_ 2
xdy 2ydx: 1+y_z.d_x

X X~ X
d(y/x) dx

YENY A

X
y+4y> +x° =cx’
x=Ly=0=>0+1=C=C=1
Curveis y+4/x>+y> =x°
x=2,y=«a
2+\V4+a’ =4

4+a’=16+a’ =8a

3. Let the

2. Considering only the principal values of the

inverse trigonometric functions, the domain of the

x> +3
o[

function f(x)=cos™' (

1
ol
o4

Official Ans. by NTA (B)

x2 —4x+2J .
— | is:

D) (—oo,

W | —

Sol.

x> +4x+2

<1
x* +3

Rt (x2 —4x+2)2 S(x2 +3)2

2

= (x2—4x+2) (x2+3)2S0
© (2x7 —4x+5)(—4x-1)<0
= —4x—1£0—>x2—l

4

vectors a=(1+ t)f +(1- t)j +k,

b=(1-0i+1+0j+2k and c=ti—j+k, teR
be such that for a,P,yeR, aa+pb+yc=0

= o =B =7=0. Then, the set of all values of tis :
(A) a non-empty finite set

(B) equal to N

(C)equal toR - {0}

(D) equal to R

Official Ans. by NTA (C)
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Sol.
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By its given condition
. d,b,¢ are linearly independent vectors
=[abc|#0 (D)
Now, [5 b E]

I+t 1-t 1
=1-t 1+t 2

t -t 1

C,—>C +C,
I+t 2 1

I-t 2 2
t 0 1

1+t
=2|1-t
t

[(1+1)-(1-t)+t]

[3t] =6t

I 1
I 2
0 1

2
2

1

556]¢0:>t¢0

Considering the principal values of the
inverse trigonometric functions, the sum of
all the solutions of the equation
cos ' (x) —2sin"'(x) = cos ' (2x) is equal to:

1 1
Ao (B) 1 © - D) ——

2 2
Official Ans. by NTA (A)
cos™' x =2sin"' x = cos ™' 2x

-1 T -1 _ -1

cos x—Z(E—cos x}-cos 2x
cos' x—m+2cos” x =cos ' 2x
3cos’x =7 +cos”' 2x ..()

cos (3 cos”' x) =cos (7r +cos” 2x)
4%’ —3x =-2x
3 1
4 =x=>x=0,=—
2
All satisfy the original equation

1 1
sum=-—to+—=0
2 2

S.

Sol.

Sol.

Let the operations * O e {A, v} If
(p*q)O(pO~q) is a tautology, then the ordered
pair (¢, ©) is:

@A) (v,n) B) (v,v) (©) (A A) (D) (A V)

Official Ans. by NTA (B)

Well check each option
ForA 7 =vof0=A

(pva)A(pv~aq)

=pv(qr~aq)

=pv(c)=p

ForB:*=v,0O=v

(pvq) \Y (pV ~ q) =t using Venn Diagrams
pvq pv~q
P Q P Q

Let a vector @ has a magnitude 9. Let a vector b
be such that for every (x,y)e RxR—-{(0,0)}, the

vector (xﬁ+y5) is perpendicular to the vector

(6yd —18xb). Then the value of ‘ﬁx B‘ is equal to:

A) 93 (B)273 (©)9
Official Ans. by NTA (B)

(D) 81

[a]=9& (xd+yb)-(6ya—18xb) =0

= 6xyfa] ~18x*(a-b)+6y* (a-b)-18xy[b] =0
= 6xy(a ~3[B[ )+(a-b)(y* ~3x) =0
This should hold Vx,ye RxR

~ [af =3[ & (a-b)=0

Now [axb| =[af'[b] ~(z-b)’

I

3

2
|2

R NP

NERING]
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Sol.

Sol.

For te(0, 2n), if ABC is an equilateral triangle

with vertices A(sint, —cost), B(cost, sint) and

C(a, b) such that its orthocentre lies on a circle

with centre (1, %j , then (a’ = b’) is equal to :

8
A) = B
A3 (B)8

© 7—97 o) X

Official Ans. by NTA (B)

s=sint,c =cost
Let orthocentre be (h,k)

Since it if an equilateral triangle hence orthocentre

coincides with centroid.
~a+s+c=3h,b+s—c=3k

g (3h a 3k b (s+c) +(s C)2:2(52+C2):2

(h—-J o(=3) -5
a
circle centre at | —,—
33)
Gives, E=1 E:l:a—?) b=1
3 3 3
a’-b’ =8
For a e N, consider a relation R on N given by

R ={(x,y):3x+ay is a multiple of 7}. The

relation R is an equivalence relation if and only if :
(A) a=14

(B) a is a multiple of 4

(C) 4 is the remainder when o is divided by 10
(D) 4 is the remainder when o is divided by 7
Official Ans. by NTA (D)

For R to be reflexive = xR x
= 3x+ax=7x:>(3+a)x=7K

= 3+a=TA=a=71-3=TN+4,K,A,Nel

. when a divided by 7, remainder is 4.

Sol.

40
Probability that chosen candidate is female = % =—

R to be symmetric xRy = yRx
3x+ay=7N,,3y+ax="TN,
=(3+a)(x+y)=7(N,+N,)=7N;

Which holds when 3+ ¢ is multiple of 7
. a=TN+4 (as did earlier)

R to be transitive

xRy & yRz = xRz.
3x+ay=7N,&3y+az="TN,

and
3x+az="TN,
" 3x+7N, -3y =T7N,
TN, —ay+7N, -3y =7N,
7(N,+N,)-(3+a)y=7N,
"~ (3+a)y=7N
Which is true again when 3+ o divisible by 7, i.e.
when ¢ divided by 7, remainder is 4.
Out of 60% female and 40% male candidates
appearing in an exam, 60% candidates qualify it.
The number of females qualifying the exam is
twice the number of males qualifying it. A

candidate is randomly chosen from the qualified

candidates. The probability, that the chosen

candidate is a female, is :

3 11
(A) 2 B) 16
23 13
©) o D) T

Official Ans. by NTA (A)

100

N

40 male 60 female

b

20 male qualified 40 female qualified

3
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Sol.

11.
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If y=y(x),xe (O, gj be the solution curve of the

differential equation

(sin2 2x)j—i + (85in2 2x + 2sin4x)y =

e (2 sin 2x + cos 2x), with y(%} =e ",

then y(%} is equal to :

2 2
A -27n/3 B 2n/3
( ) \/ge ( ) _\/ge

1 1
C -27n/3 D 2n/3
© 5 ™ e

Official Ans. by NTA (A)

Given differential equation can be re-written as

dy 2e ™
—+(8+4cot2x)y =
dx ( )y sin? 2x

which is a linear diff. equation.

(2 sin X +cos 2x)

8+4cot2x )dx

8x+2Cu(sin2x)
=¢

ILf. = eJ.(

=¢* .sin? 2x
*. solution is

y(eg" -sin’ 2x) = j2e4" (2 sin 2x +cos2x)dx +C

=e* .sin2x+C

6 sin(2-76[j V3

If the tangents drawn at the points P and Q on the
parabola y* = 2x — 3 intersect at the point R(0, 1),
then the orthocentre of the triangle PQR is :

(A)(O, 1) B) 2, -1)
©) (6, 3) D@, 1D
Official Ans. by NTA (B)

Sol.

y> =2x-3 )
Equation of chord of contact
PQ:r=0
yxl=x+0)-3
y=x-3 ...(2)
P

R
0,1

from (1) and (2)
(x-3)" =2x-3
x’—8x+12=0
(x=2)(x—6)=0
x=20r6

y=-lor3

R(0,1)

Q(6,3)

MPR =

MPQxMPR =—=PQ L PR

Orthocentre = P (2,-1)
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12.  Let C be the centre of the circle x* +y’ — x + 2y =

% and P be a point on the circle. A line passes

through the point C, makes an angle of % with the

line CP and intersects the circle at the points Q and

R. Then the area of the triangle PQR (in unit’) is :
(A)2 (B) 242

(C) 8sin (gj (D) SCOS(EJ

Official Ans. by NTA (B)

Sol. xz+y2—x+2y=17r1

(X_g H(y+1) =(2)
Or A PQR

PR=QKsin22%

~4-6sin >
8
1
PQ= QRcos225
=4cos >
8
1
As APQR =§PR><PQ

= 1(42 sinﬁj(4cos EJ
2 6 8

:4sin%:i:2\/§

NG

13.

Sol.

14.

Sol.

The remainder when 7 + 3 is divided by 5 is:
(A0 (B)2 ©3 (D) 4
Official Ans. by NTA (C)

72022+32022

_ (49)1011 n (9)1011

_ (50_1)1011 +(10_1)1011
=5A-1+5K -1

=5m-2
Remainder =5-2 =3
A=

Let the matrix and the matrix

- o O
S O =
S = O

B, =A" +2A™. If B, = Adj(B, ,) for all n>1,
then det(B,) is equal to :

(A) 328 (B) 33() (C) 332
Official Ans. by NTA (C)

(D) 3%

s

Il
- o O
S O =
S = O
- O O
(=
oS = O

|
S O =
- o O
S = O
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B, = Adj(Adj(Adj(AdjB,))

=|B (n-1)
0
:|B0|16
01 0] [200
B,=|0 0 1[+(0 2 0
1 0 0] ][00 2
210
=0 2 1
1 0 2
=2(4-0)-1(0-1)
=9

15. Let and

S, ={Z1 eC:|z1 —3|=%}

S, = {zz eC :|z2 —|z2 +1|| = |z2 +|z2 —1||}. Then,

for z, €8S, and z, €8S,, the least value of |22 _Z1|
is

1 3 5
Ao (B) 5 ©) 5 D) 5

Official Ans. by NTA (C)

Sol. |z, +|z, ~ 1 =[z, |z, +1]

= [z: 2. ~1)(Z +lza ~1)) = (2. - |22 +1]) (2 (2. +1))

= 2,[7,+12, - 1|~ (2, - |z, +1]) + 2, (|2, ~ 1| +[z, +1])
=|z, +1]" =]z, -1

= [2,4%,) (2 1) +(z, +1)=2(2, +2,)

= (2,+7,)(jz, -1 +]z, +1-2) =0

" 2,+2,=0 or |z, —1|+]z, +1]-2=0

". z,lie on imaginary axis. Or on real axis with in [-1,1]

1
Also |Z1 —3| = 5 lie on circle having centre 3 and

radius —.
2

_Ywél

\Gz(ymz,())

(5/2.0)

) 5 3
Clearly |z, —z,min=——-1=—
y|1 2| 2 2

16. The foot of the perpendicular from a point on the
circle X’ +y* =1,z = 0to the plane 2x + 3y +z=6
lies on which one of the following curves ?

(A)(6X + 5y — 12 +4(3x+ Ty —8) =1,
z=6-2x-3y

(B) (5x + 6y — 12’ +4(3x + 5y -9y’ =1,
z=6-2x-3y

(C)(6x + 5y — 14y +9(3x +5y -7y =1,
z=6-2x-3y

(D) (5x + 6y — 14)’ + 93x + Ty - 8)’ = 1,
z=6-2x-3y

Official Ans. by NTA (B)

Sol.

(h, k, w)

\|/(cos 0, si}&\O) *

h—cos® k-sin@ w-0
2 3 1
_ —1(2c0s0+3sin0-6)
- 14
S—2(2cosG+3sin6—6)
14
_10cosO—6sin0+12
- 14

h=co

k=sin6—%(2cos€+3sin9—6)

5sin@—6c¢cos0+18
14
Elementary sin6 and cos 0

(5Sh+6k —12)* +4(3h +5k - 9)* =1

K=
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17.

Sol.

18.

Sol.

2
If the minimum value of f(x)= 5% + %, x>0, is
X
14, then the value of o is equal to :
(A)32 (B) 64
(C) 128 (D) 256
Official Ans. by NTA (C)

X X X X X a a
t—t—t—
2 2 2 2 2 2x 2X

217
Ty
2
(a2)l/7 :22
o = (22 )7/2 _ 27
o =128

Let a, p and y be three positive real numbers. Let
f(x)=ax’ +Bx’+yx, xeR and g:R—>R be

such that g(f(x)) = x for all xeR. Ifa, a, a,,..., a

n

be in arithmetic progression with mean zero, then

the value of f{g[lif(ai )B is equal to :
n oy

A0 (B) 3
©9 (D) 27
Official Ans. by NTA (A)

Consider a case when a.=3=0 then

f(x) =yx
g0 ==
y

=0
= £(g(0)) = £(0)

=0

19.

Sol.

Consider the sequence a,, a, a, ......

such that

a=1,a=2and an+2=i+an forn=1,2,3,....

an+1
1
a +— a, +— a;+— Ay +—
If a4 3 A | a3 =2ux(tslc31)7
a, a, ag a,

then o is equal to:

(A)-30 (B) -31

(€)-60 (D) -61

Official Ans. by NTA (C)

—a_.a =2

n+1*"n

a . a

n+2 T n+l

Series will satisfy

aa,, a,a,, a;a,, a,as,
12 22 23 24

=1-
an+1an+2

1

:1—
2(r+1)

_ 2r+1
2(r+1)

Now proof is given by

_ﬁ(2r+1)
1 2(r+1)

(135 61)
2%.(2-3-....... 31)
(1-3-5-........ -61)X23°x@

Iﬂ'230 230)(@

_ |61
26()@‘@

a=-60
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Sol.
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The minimum value of the twice differentiable

function f(x)= Ie""f'(t) dt— (x> —x+1)e*, xeR,
0
is :
2

A) —— B) 2
<>Jg (B) —2+/e
2
O - D) —
(C) —Je <>Jg

Official Ans. by NTA (A)

O
e

f'x)=¢" ~J‘f—(tt)dt +e*
o €

f(x)=e*-

O Sy

')
eX

—[(2x—1)-e*+(x2—x+1)-e*]

IfLPdt =x*+x

o ©

w=2x+l
f'(x)=(2x+1)-¢e"

1
() =0=>x=—=
(%) x=—7

f(x)=(2x+1)-e* —2¢* +C

£(0) =1
1=1-2+C
C=0
f(x)=e*(2x - 1)

1\ -2
fl ——|=—=
S

SECTION-B

Let S be the set of all passwords which are six to
eight characters long, where each character is
either an alphabet from {A, B, C, D, E} or a
number from {1, 2, 3, 4, 5} with the repetition of
characters allowed. If the number of passwords in

S whose at least one character is a number from

{1,2,3,4,5}is ax5°, then o is equal to
Official Ans. by NTA (7073)

Sol.

Sol.

Required no. = Total — no character from {1, 2, 3, 4, 5}
=(10°- 5 + (10" =5") + (10° - 5%

=10°(1+ 10+ 100) —5°(1 + 5 + 25)
=10°x 111 -5"x31

=2°x5"x111-5"%x 31

=5 2°x 111 -31)

=5°%7073
——
Soa=7073
Let P(-2, -1, 1) and Q E,ﬁ,g be the
17 17 17

vertices of the rhombus PRQS. If the direction

ratios of the diagonal RS are a, —1, B, where both

o and B are integers of minimum absolute values,
then o’ +B° is equal to

Official Ans. by NTA (450)

RS E(OL,—I,B)

DR of PQ = ﬁ+2,£+1,g—1
17 17 17

_(%0 60 94
17717717

90 60 94
—o+—C-D+—p=0
17OL 17( ) 17[3

900 +94p =60
_60-90a
94
~30(2-3a)
94
Ba-2)
94

B

B

B=-30

-15
B= ?(3(1 -2)

B 3a-2
- —=

-15 47
=pB=-15a=-15

o’ +p* =225+225
=450
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Sol.

Sol.

Let f:[0,1] > R be a twice differentiable function

in (0, 1) such that f(0) = 3 and f(1) = 5. If the line
y = 2x + 3 intersects the graph of f at only two
distinct points in (0, 1), then the least number of
points x €(0, 1), at which f"(x) =0, is

Official Ans. by NTA (2)

f'@=f"(b)y=f"(c)=2
=" (x) is zero

for atleast x, € (a, b) & x, € (b, ¢)

M 15x°
If j dx =on/2 + B\/g , Where

0 \/1+x2+\/(1+x2)3

o, B are integers, then o+ is equal to

Official Ans. by NTA (10)

Putl+x =t
2x dx =2t dt

X dx =tdt
'j-IS(tz—l)tdt
e ]
15jt(t Dy

L tV1+t

Putl+t=u
dt =2u du

N RN
15ij2udu
u

NG
30j(u4 —2u?)du
V2

5 3 V3
30(“——2u J
53 ),

Sol.

o[l 3
30:%(9\/5—4\/5)%(3\/5—2&)}

1 8
30| ——xN3+—+/2

| 5 15\/_}
—643+1682 =02 + B3

a=16,=-6

La+pB=10
1 -1 B 1

Let A= and B= , a,peR. Let
2 o 1 0

o, be the value of o« which satisfies

5 , |2 2
(A+B)"=A"+ 5 9 and a, be the value of o

which satisfies (A +B)> =B?. Then |0L1 —oc2| is
equal to

Official Ans. by NTA (2)

A+B={B+l 0}
3

(04

Of|p+1 O
3 o 3 o
| e+’ 0
3B+ +30 o
R !
12 all2 «

-1-o

2+20L o’ —
1 B+1)° 0}

{ —oc+1}
2044 af 3a+p+1) o

za‘l
w0 o]l o
1 01 O

BT+ Bl | B+’ 0
B 1] [3B+D+30 o

p=0,a=-1=aq,
o, =0, |=[1-(=D| =2

(A+B)2={
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6. For p,qeR, consider the real valued function
f(x)=(x-p)’—-q,xeR and q > 0. Let a, a, a,
and a, be in an arithmetic progression with mean p
and positive common difference. If |f (ai )| =500

for all 1 = 1, 2, 3, 4, then the absolute difference
between the roots of f(x) = 0 is

Official Ans. by NTA (50)

Sol. f(x)=0= (x-p)’—q=0.

Roots arep + \/a , P \/a absolute difference
between roots 2\/a .

Now, |f (a;)] = 500

Leta, a,, a3,asarea;a+d,a+2d,a+3d
|f(a4)| = 500

(a1 - p)* - gl = 500

= (a,—p) — q= 500
9
:>Zd —q=500 (1)

and [f(a,)]* = [f(a)]”
((@1-p)-aF = ((a2-p)* - )

= ((a-pY—(@-p)) (@ -pY—q+(a-p)-q=0

10d* 5d?

29 = =—

q 4
=d’ _4q
5

From equation (1) %% —-q=500

2 _ 500
5
29 _ 500
5

and 2\/a=2x?=50

7.

Sol.

For the hyperbola H : X’ — y* = 1 and the ellipse
x2 y2

E:—2+?=1, a>b>0, let the
a

(1) eccentricity of E be reciprocal of the

eccentricity of H, and

(2) the line y = \/gx + K be a common tangent of

E and H.
Then 4(a’ + b°) is equal to .
Official Ans. by NTA (3)

K>=a’x=+b’ =§
2
6b” => = b’ =L and > =1
2 4 2
4@ +b)=3
Let x,, X,, X,, ....., X,, be in geometric progression

) . 1
with x; = 3 and the common ration E A new data

is constructed replacing each x, by (x, —i)". If X is
the mean of new data, then the greatest integer less

than or equal to X is

Official Ans. by NTA (142)

10
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Sol.

i=1 1 _

Zi2=%x20x21x41=2870

i=l
Q. 1 1 1
DX i=s=3+23-+335+435+
) 2 2 2

22
o> %)

12 22
12--5 +2870—12(2—2zo)

> |
Il

20

2858 (—-12 22 1

20

[x|=142

> |

x—0

100

9 . [(X-I—ZCOSX)s+2(X+2COSX)2+3Sin(X+ZCOSX)]X
. im

(x+2) +2(x+2)" +3sin(x+2)
is equal to

Official Ans. by NTA (1)

Sol.

lim

x—10

(x+2cosx)3 +2(x+200sx)2 +3sin(x+2cosx
(x+2)3 +2(x+2)2 +3sin(x+2)

Form 17

)J*

lim
x—0)

=€

(x+2msx)3+2(x+2005x)2+35in(x+2wsx) 1 100
1 x—2
(x+2) +2(x+2) +3sin(x+2) x

{100[()(44005 x)3 +2(x+2cos x)2 +3sin(x+2cos x)—((erZ)3 +2(x+2)2 +3sin(x+2))”
lim | —|

x>0/ X (x+2)3+2(x+2)2+3sin(x+2)

=€

li

x=0 X

. 100 (x+2005 x)3 -*—()(-%—2)3 -$—2(x-%—2(:osx)2 —2()(-%—2)2 +35in(x+2ws x)—35in(x+2)
m-——
8+8+3sin’

=€

100 3(x+2005x)2><(1+25inx)—3(x+2)2—4(x+2cosx)
_ _16+3sin? x>0 x(1-2sinx)—4(x+2)+3cos(x+2cosx )x(1-2sinx)-3cos(x+2)

:elé‘*'l;):inz 12-3(4)+8x1-8+3cos2—3cos2
1
Using L’H rule.
=e’=1
10. The sum of all real values of x for which
3x?=9x+17 S5x*-7x+19 .
> =— isequalto___.
X" +3x+10 3x“+5x+12
Official Ans. by NTA (6)
3 =9x+17  5x*=7x+19
Sol. =

X2 +3x+10  3x%+5x+12

x> +3x+10+2x* —12x +7 _3)(2+5x+12+2x2 —12x+7
x? +3x+10 3x? +5x +12

2x2—12x+7_ 2x% —12x+7

1+ > =1+—
X~ +3x+10 3x"+5x+12

1 1
x> +3x+10 3%’ +5x+12j_

(2% —12x + 7)(

2x? —12x+7=0 OR 3x* +5x+12=x*+3x+10

124D
4

2x% 4+2x4+2=0
x> +x+1=0

Sum of Roots = 6 No solution.
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TIME:3:00PM to 6:00PM

Sol.

Sol.

SECTION-A

Consider the efficiency of Carnot’s engine is given

of Bx
log, —
sin® Be kT

by n= , where a and [ are constants.

If T is temperature, k is Boltzman constant, 0 is
angular displacement and x has the dimensions of

length. Then, choose the incorrect option.

(A) Dimensions of [ is same as that of force.

(B) Dimensions of o' x is same as that of energy.
(C) Dimensions of ' sin® is same as that of off
(D) Dimensions of a is same as that of §

Official Ans. by NTA (D)

[ap] =[n]=[sin O8] = Dimensionless

[n_l sin 9] =[af]=D.L.
At time t = 0 a particle starts travelling from a

height 7zcm in a plane keeping z coordinate
constant. At any instant of time it’s position along
the x and y directions are defined as 3t and 5t°

respectively. At t = 1s acceleration of the particle

will be

(A) -30y (B) 30y
(C) 3x +15y (D) 3x +15y + 7z
Official Ans. by NTA (B)

r=3ti+5t2j+7k

d*r -
T _30t]
dt?
—
Att=1 = d—2r=30j
dt

3.

Sol.

Sol.

A pressure-pump has a horizontal tube of
cross-sectional area 10 cm’ for the outflow of
water at a speed of 20 m/s. The force exerted on
the vertical wall just in front of the tube which
stops water horizontally flowing out of the tube, is:

[given : density of water = 1000 kg/m’]

(A) 300N (B) 500 N
(C)250N (D) 400 N
Official Ans. by NTA (D)

F=pav’ =10° x10x107™* x20x 20

F =400

A uniform metal chain of mass m and length ‘L’
passes over a massless and frictionless pulley. It is
released from rest with a part of its length ‘/° is
hanging on one side and rest of its length ‘L — /[’ is
hanging on the other side of the pulley. At a certain

. . L .
point of time, when [/ =—, the acceleration of the
X

chain is % The value of x is .........

|
L-I

(A6 (B)2 (©) 1.5
Official Ans. by NTA (D)

(D) 4
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A bullet of mass 200 g having initial kinetic energy
90 J is shot inside a long swimming pool as shown
in the figure. If it’s kinetic energy reduces to 40 J
within s, the minimum length of the pool, the

bullet has a to travel so that it completely comes to

rest is
———————————————— Water
g ]
¥t e
M o o e B -7
(A)45 m (B)90 m
(C) 125 m (D)25m
Official Ans. by NTA (A)

Using mv =+/2mk
u =£\/2x0.2x90 =30 m/s

v=$\/2x0.2x40 =20 m/s

a:20_30:—10 m/s?
2
s=—% _45m
2a

Assume there are two identical simple pendulum
Clocks-1 is placed on the earth and Clock-2 is
placed on a space station located at a height h
above the earth surface. Clock-1 and Clock-2
operate at time periods 4s and 6s respectively.
Then the value of h is —

(consider radius of earth Rg = 6400 km and g on
earth 10 m/s?)

(A) 1200 km

(B) 1600 km

(C) 3200 km

(D) 4800 km

Official Ans. by NTA (C)

tocL and goc

Je (R +h)?
L_[g_ | R
t, Vg V®R+h)?
o4 R 3200km
t, 6 (R+h)

7.

Sol.

Consider a cylindrical tank of radius 1m is filled
with water. The top surface of water is at 15 m
from the bottom of the cylinder. There is a hole on
the wall of cylinder at a height of 5Sm from the
bottom. A force of 5 x 10° N is applied an the top
surface of water using a piston. The speed of efflux

from the hole will be :

(given atmospheric pressure P, = 1.01 x 10’ Pa,
density of water p,, = 1000 kg/m’ and gravitational

acceleration g = 10 m/s’)

(A)11.6 m/s (B) 10.8 m/s

(C) 17.8 m/s (D) 14.4 m/s

Official Ans. by NTA (C)

Apply Bernoulli’s theorem between Piston and
1

hole P, + pgh =P, +5pv§

Assuming there is no atmospheric pressure on

piston

5%10°
7T

+1O3><10><10=1.01><105+%x103xvg

v.=17.8 m/s

A vessel contains 14 g of nitrogen gas at a
temperature of 27°C. The amount of heat to be
transferred to the gap to double the r.m.s. speed of

its molecules will be : (Take R = 8.32 J mol 'k ")

(A)2229] (B) 5616 J
(C) 9360 J (D) 13,104 J
Official Ans. by NTA (C)
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Sol.

Sol.

Vims & ﬁ

Vims V300K, v, =2v
Vims, oc \[1200K
1

T, =1200K, T, =300K, n=— =

ms;

N

)
0
| =

Q=nC AT =lx5—Rx9OO
2 2
Q=93601J]
A slab of dielectric constant K has the same cross-

sectional area as the plates of a parallel plate
capacitor and thickness %d, where d is the

separation of the plates. The capacitance of the
capacitor when the slab is inserted between the
plates will be :

(Given C, = capacitance of capacitor with air as
medium between plates.)

4KC
A 0
(A) 3+K
3+K

© 4KC,

B)

(D)

3KC,
3+K
K

4+ K

Official Ans. by NTA (A)

} o

10.

Sol.

AV=£[3d+dk}_ Qd [3+k}
E0

4k | Ae,| 4k
Q _o_As[ 4k ]_4kC,
AV d [3+k] k+3

A uniform electric field E = (8m/e) V/m is created
between two parallel plates of length 1m as shown
in figure, (where m = mass of electron and
e = charge of electron). An electron enters the field
symmetrically between the plates with a speed of
2m/s. The angle of the deviation (0) of the path of
the electron as it comes out of the field will be

2m/s —p———— - l _E___/’
(A)tan' (4) (B) tan' (2)
(1
(C) tan 1(§j (D) tan™' (3)
Official Ans. by NTA (B)
V)’
< Im >
LV
pfe 7 P CE—— =
m S_’iA_HAAlE AAAAAAA
8m
F, ¢(E) e ,
a, == = =8m/s
m m m
Sx = Uyt
1=2xt
t==sec
Vy =1yt ayt
1
vy =0+ 8x—
vy =4 m/s
v
tan9=—:£=2:>9=tan“(2)
v, 2

X
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11.

Sol.

Final JEE-Main Exam July, 2022/28-07-2022/Evening Session

Given below are two statements :

Statement I : A uniform wire of resistance 80Q2 is
cut into four equal parts. These parts are now
connected in parallel. The equivalent resistance of
the combination will be 5 Q.

Statement II : Two resistance 2R and 3R are
connected in parallel in a electric circuit. The value
of thermal energy developed in 3R and 2R will be
in the ratio 3 : 2.

In the light of the above statements, choose the
most appropriate answer from the options given
below

(A) Both statement I and statement II are correct
(B) Both statement I and statement II are incorrect
(C) Statement I is correct but statement II is
incorrect

(D) Statement I is incorrect but statement II is
correct.

Official Ans. by NTA (C)

Statement 1 - R =80Q
R1:R2:R3:R4:2()Q

In parallel R, = 27? =50

Statement 2 —
R, =3R

12. A triangular shaped wire carrying 10A current is
placed in a uniform magnetic field of 0.5T, as
shown in figure. The magnetic force on segment

CD is (Given BC=CD =BD =5 cm).

— C
Magnetic 5 cm
field : 5 em
—_ A B
(A)0.126 N (B)0.312N
(©)0.216 N (D) 0.245N
Official Ans. by NTA (C)

Sol. K,(CD)=BI(_;
=0.5%(10) x (5 sin60 x107?)
=0.216 N

13. The magnetic field at the center of current carrying
circular loop is B;. The magnetic field at a distance
of /3 times radius of the given circular loop from

the center on its axis is B,. The value of B,/B, will

be
(A)9: 4 (B) 12:/5
(©)8:1 (D) 5:3
Official Ans. by NTA (C)
—— m e
B,
Sol.
_ Rl
' 2R
B WIR _l(u_oljzi
2(R?+3R?)" 8L2R) 8
B _8
B, 1
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14.

Sol.

15.

Sol.

A transformer operating at primary voltage 8 kV
and secondary voltage 160 V serves a load of
80 kW. Assuming the transformer to be ideal with
purely resistive load and working on unity power
factor, the loads in the primary and secondary
circuit would be

(A)800Qand 1.06 Q  (B) 10 Q and 500 &
(©)800Q2and 0.32Q2 (D) 1.06 Q and 500 Q

Official Ans. by NTA (C)

3\2
(8:10%) =80x10°

P

Rp=800Q2

(160)°

=80x10’

s
Rs=10.32Q

Sun light falls normally on a surface of area 36 cm”
and exerts an average force of 7.2x10” N within a
time period of 20 minutes. Considering a case of
complete absorption, the energy flux of incident
light is

(A) 25.92x10° W/em®  (B) 8.64x10° W/em®
(C) 6.0 W/em® (D) 0.06 W/cm®

Official Ans. by NTA (D)

I
— x area = force
C

éx36x104‘ =72x10"

16.

Sol.

I_7.2><10"9><3><108
36x107 x10

The power of a lens (biconvex) is 1.25 m™ in
particular medium. Refractive index of the lens is
1.5 and radii of curvature are 20 cm and 40 cm

respectively. The refractive index of surrounding

medium :
9
(A)1.0 (B) =
7
3 4
C) = D) —
© 5 (D) 3
Official Ans. by NTA (B)
P:ﬁ:(“ - ) N (For this formula
f ' "R, R,

refer to NCERT Part-2, Chapter-9, Page no. 328,
solved example 8)
(n; is refractive index of lens and p, is of

surrounding medium)

1 1
1.25 :(15_“2)(64_&)

1.25%0.08
e (15—
0.6 ( )

3“225
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17.

Sol.

18.

Sol.
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Two streams of photons, possessing energies to
five and ten times the work function of metal are
incident on the metal surface successively. The
maximum velocities of the

ratio of the

photoelectron emitted, in the two cases

respectively, will be

(A)1:2 B)1:3
©)2:3 (D)3:2
Official Ans. by NTA (C)

—rnvl2 =4

1

Emvg =9¢

M 2

v, 3

L 7.. . .
A radioactive sample decays Ztlmes its original

quantity in 15 minutes. The half-life of the sample

is

(A)5 min (B) 7.5 min
(C) 15 min (D) 30 min
Official Ans. by NTA (A)

Remaining :%

3t,, =15min

t,, =5min

19.

Sol.

20.

Sol.

An n.p.n transistor with current gain f = 100 in
common emitter configuration is shown in figure.

The output voltage of the amplifier will be

C 10 kO
| Vout
1 kQ =
I mV
T [
A)0.1V B)1.0V
(ORUAY (D) 100 V
Official Ans. by NTA (B)
Vout _ &
Vln B Rin
3
v - 1OO><1()3><10 <1073
10
=1V

A FM Broad cast transmitter, using modulating
signal of frequency 20 kHz has a deviation ratio of
10. The Bandwidth required for transmission is :
(A)220 kHz

(B) 180 kHz

(C) 360 kHz

(D) 440 kHz

Official Ans. by NTA (D)

Given
FM broadcast
Modulating frequency =20k Hz=f

. . frequency deviation — Af
Deviation ratio = q Y -

modulating frequency Cf

= frequency deviation — Af = x 10
=20 kHz x 10 =200 kHz

= Bandwidth = 2(f + Af)
=2(20+200) kHz

=440 kHz
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SECTION-B

1. A ball is thrown vertically upwards with a velocity
of 19.6 ms"' from the top of a tower. The ball
strikes the ground after 6 s. The height from the

ground up to which the ball can rise will be

k
(gjm The value of k is ..... (use g = 9.8 m/s%)

Official Ans. by NTA (392)

19.6

Sol. t,=—=""=0s
g 98
2h,,
ty =625 = [—max
g
16x9.8 392
= Mo ==

2. The distance of centre of mass from end A of a one
dimensional rod (AB) having mass density
2

P =Py (l—i—zj kg/m and length L (in meter) is

3—Lm. The value of o is .......... (where x is the

o

distance form end A)

Official Ans. by NTA (8)

A
v
A

Sol. 2 dx

X dem
Cm_J.dml
¢ 3
af[ 5 e 2
__on ¢ _ 2 42 3
X
ho|1-"5 |d -

3.

Sol.

Sol.

A string of area of cross-section 4 mm” and length
0.5 is connected with a rigid body of mass 2 kg.
The body is rotated in a vertical circular path of
radius 0.5 m. The body acquires a speed of 5 m/s at
the bottom of the circular path. Strain produced in
the string when the body is at the bottom of the

circle is x 107, (Use Young’s modulus

10" N/m’ and g = 10 m/s?)

Official Ans. by NTA (30)

L ~

2
20+ 20

=05 __30x107
3x107° 10"

At a certain temperature, the degrees of freedom
per molecule for gas is 8. The gas performs 150 J
of work when it expands under constant pressure.
The amount of heat absorbed by the gas will be
........ J.

Official Ans. by NTA (750)

W=nRAT=150]J

Q= Guj nRAT= (%+1j150=750]
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The potential energy of a particle of mass 4 kg in
the
U =4(1 — cos 4x) J. The time period of the particle

motion  along x-axis is given Dby

for small oscillation (sinO@=0) is (%) s. The

value of Kis ........

Official Ans. by NTA (2)

U =4(1 —cos 4x)

= —i—U =—4(+sin4x)4 = —16sin (4x)
X

For small 6
sinf~06

F =-64x
a=—-64x/m=-16x

o =16
o 2

An electrical bulb rated 220 V, 100 W, is
connected in series with another bulb rated 220 V,
60 W. If the voltage across combination is 220 V,

the power consumed by the 100 W bulb will be

Official Ans. by NTA (14)

2 2
V20

P 100

2 2
Rz:"_zzzo :484(Ej

P 60 6
o 220 _

484-+484x

P, =I°R, =14.06 W

7.

Sol.

Sol.

For the given circuit the current through battery of

6 V just after closing the switch ‘S’ will be

.......... A.
2Q
6V 2Q
Official Ans. by NTA (1)

Just after closing the switch S, inductor behaves

like an open circuit.

An object ‘0’ is placed at a distance of 100 cm in
front of a concave mirror of radius of curvature
200 cm as shown in the figure. The object starts
moving towards the mirror at a speed 2 cm/s. The

position of the image from the mirror after 10s will

Official Ans. by NTA (400)

After 10 sec.
u=-80cm

f=-100 cm
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Sol.

In an experiment with a convex lens. The plot of
the image distance (v’) against the object distance
(n’) measured from the focus gives a curve
v’ p’ = 225. If all the distances are measured in

cm. The magnitude of the focal length of the lens

Official Ans. by NTA (15)

vu = f* (by Newton’s formula)
f* =225
f=15cm

10.

Sol.

In an experiment to find acceleration due to gravity
(g) using simple pendulum, time period of 0.5 s is
measured from time of 100 oscillation with a
watch of s resolution. If measured value of length
is 10 cm known to 1mm accuracy. The accuracy in
the determination of g is found to be x %. The

value of x is

Official Ans. by NTA (5)
T=27t\/Z
g

_1T
£ 4 0
Ag _ 2AT+§

g T l
gzz‘ 1 N Imm
g 100x0.5 10cm
2g_ 5

g 100
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FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Thursday 28t July, 2022)

TIME:3:00PM to 6: 00 PM

Sol.

Sol.

SECTION-A
Given below are two statements : One is labelled as
Assertion A and the other is labelled as Reason R
Assertion A : Zero orbital overlap is an out of
phase overlap.
Reason : It results due to different orientation/
direction of approach of orbitals.
In the light of the above statements. Choose the
correct answer from the options given below
(A) Both A and R are true and R is the correct
explanation of A
(B) Both A and R are true but R is NOT the correct
explanation of A
(C) A is true but R is false
(D) A is false but R is true

Official Ans. by NTA (A)

OR QOO
P‘

Zero overlapping P,
Zero overlapping due to
improper orientation
of orbitals

The correct decreasing order for metallic character
is

(A)Na>Mg>Be>Si>P

(B) P>Si>Be>Mg>Na
(C)Si>P>Be>Na>Mg
(D)Be>Na>Mg>Si>P

Official Ans. by NTA (A)

Across a period metallic character decreases

Sol.

Sol.

Given below are two statements : One is labelled as
Assertion A and the other is labelled as Reason R
Assertion A : The reduction of a metal oxide is
easier if the metal formed is in liquid state than
solid state.

Reason R : The value of AG®becomes more on
negative side as entropy is higher in liquid state
than solid state.

In the light of the above statements. Choose the most
appropriate answer from the options given below

(A) Both A and R are correct and R is the correct
explanation of A

(B) Both A and R are correct but R is NOT the
correct explanation of A

(C) A is correct but R is not correct

(D) A is not correct but R is correct

Official Ans. by NTA (A)

AG =AH —-TAS
* Entropy of liquid is more than solid
on melting the entropy increases and AG
becomes more negative and hence it becomes
easier to reduce metal
The products obtained during treatment of hard
water using Clark's method are:
(A) CaCOs; and MgCO;
(B) Ca(OH), and Mg(OH),
(C) CaCOs and Mg(OH),
(D) Ca(OH), and MgCO;
Official Ans. by NTA (C)

In Clark’s method lime water is used

Ca(HCO, ), +2Ca(OH), — 2CaCO, + 2H,0

Mg (HCO, ), +2Ca(0H), - 2CaCO, + Mg(OH), + 2H,0
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Statement I: An alloy of lithium and magnesium
is used to make aircraft plates.

Statement II : The magnesium ions are important
for cell-membrane integrity.

In the light the above statements, choose the
correct answer from the options given below

(A) Both Statement I and Statement II are true

(B) Both Statement I and Statement II are false

(C) Statement I is true but Statement I is false

(D) Statement I is false but Statement II is true
Official Ans. by NTA (B)

Alloy of Li and Mg is used to make armour plates
and not aircraft plates.

Calcium plays important roles in neuromuscular
function, interneuronal transmission and cell
membrane integrity

White phosphorus reacts with thionyl chloride to
give

(A) PCls, SO, and S,Cl, (B) PCl;. SO, and S,Cl,
(C) PCl;, SO, and Cl, (D) PCls, SO, and Cl,

Official Ans. by NTA (B)

P, +8S0Cl, — 4PCl, + 4S50, +2S,Cl,

Concentrated HNO; reacts with lodine to give
(A)HI,NO, and H,O  (B) HIO,, N,O and H,O
(C) HIO;, NO; and H,O (D) HIO4, N,O and H,O
Official Ans. by NTA (C)

I, +10HNO, .., = 2HIO, +10NO, +4H,0

Which of the following pair is not isoelectronic
species?

(At. no. Sm, 62; Er, 68: Yb, 70: Lu, 71; Eu, 63: Tb,
65; Tm, 69)

(A)Sm*" and Er’” (B) Yb*" and Lu’*
(C) Eu*" and Tb** (D) Tb*" and Tm**
Official Ans. by NTA (D)

Sol.

Sol.

10.

Sm?*" — electron = 60
Er® —electron = 65 (not isoelectronic)
Tbh** — electron = 63

Tm®*" — electron = 65

Given below are two statements : One is labelled as
Assertion A and the other is labelled as Reason R
Assertion A : Permanganate titrations are not
performed in presence of hydrochloric acid.
Reason R : Chlorine is formed as a consequence
of oxidation of hydrochloric acid.

In the light of the above statements, choose the
correct answer from the options given below
(A)Both A and R are true and R is the correct
explanation of A

(B) Both A and R are true but R is NOT the correct
explanation of A

(C) A is true but R is false

(D) A is false but R is true

Official Ans. by NTA (A)

2KMnO, +16HCI — 2MnCl, +2KCl + 8H,0 +Cl

2

HCI gets oxidised by KMnO, into Cl,

Match List I with List IT
List I (Complex) ?}ils;:lgidization)
A | Ni(CO), I |sp’
B | [Ni (CN)4* I |sp’d®
C | [Co (CN)e]™ I | d’p’
D | [CoFe]” IV | dsp’

Choose the correct answer from the options given
below:

(A) A-1V, B-1, C-111, D-II

(B) A-1. B-1V, C-111, D-I

(C) A-1. B-1V, C-11, D-1IT

(D) A-1V, B-1, C-11. D-1IT

Official Ans. by NTA (B)
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Sol.

11.

Sol.

12.

Ni(CO), Hybridisation sp

[Ni(CN),]* Hybridisation dsp®

[Co(CN)]> Hybridisation d’sp’

[Co(F)s]* Hybridisation sp°d’

Dinitrogen and dioxygen. the main constituents of
air do not react with each other in atmosphere to
form oxides of nitrogen because

(A) N, is unreactive in the condition of atmosphere.

(B) Oxides of nitrogen are unstable.

(C) Reaction between them can occur in the
presence of a catalyst.

(D) The reaction is endothermic and require very

high temperature.
Official Ans. by NTA (D)
(1483-2000 K)

= )NO

N, + O,
(Endothermic and feasible at high temperature)

The major product in the given reaction is

Iate

(1) H',heat
—_—
) HBr

M

Official Ans. by NTA (C)

Sol.

13.

Sol.

-H,0

2

%k

Arrange the following in increasing order of

reactivity towards nitration
A. p-xylene

B. bromobenzene

C. mesitylene

D, nitrobenzene

E. benzene

Choose the correct answer from the options given

below
(A)C<D<E<A<B
(B)D<B<E<A<C
(O)D<C<E<A<B
(D)C<D<E<B<A
Official Ans. by NTA (B)

E

A B C D
CH, Br CH, NO,
i i CH, i “CH, i :
CH,

—NO, is strongly deactivating
—Br — deactivating
—CHj—activating group

D<B<E<A<C
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Compound I is heated with Conc. HI to give a
hydroxy compound A which is further heated with
Zn dust to give compound B. Identify A and B.

Conc Hl Zn,A

(A) A= )\ ,B=
OH O

(B) A= @ ,B=
0

OH
D earNen
OH
on " O

Official Ans. by NTA (D)

(0] OH
@/ Y Conc. HI @/ Zn @
- —_—
A A

Given below are two statements : one is labelled as
Assertion A and the other is labelled as Reason R

Assertion A : Aniline on nitration yields ortho,
meta & para nitro derivatives of aniline.

Reason R: Nitrating mixture is a strong acidic
mixture.

In the light of the above statements, choose the
correct answer from the options given below

(A) Both A and R are true and R is the correct
explanation of A

(B) Both A and R are true but R is NOT the correct
explanation of A

(C) A is true but R is false

(D) A is false but R is true

Official Ans. by NTA (A)

Sol.

16.

Sol.

o e b b0

2% 47% 51%

Due to formation of anilinium ion in acidic
medium meta product is also obtained in

significant amount

Match List I with List IT

List (Polymer) List II(Nature)

A. +CH, { CH - CH} 1. Thermosetting polymer

n

1I. Fibers

IIL Elastomer

B. —(CH )h—N C—(CH e
n

C. CH£H)[

O-H
CH .
D. 2 CH, IV. Thermoplastic polymer
n

Choose the correct answer from the options given

below:

(A) A-11, B-1II, C-1V, D-1
(B) A-111, B-II, C-1V, D-1
(C) A-111, B-1, C-1V, D-1
(D) A-I. B-111, C-1V, D-II

Official Ans. by NTA (B)

Neoprene is elastomer
Nylon-6, 6 is fiber
PVC is thermoplastic

Novolac is thermosetting
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17. Two statements in respect of drug-enzyme | 19. The formulas of A and B for the following reaction

interaction are given below sequence are

Statement I : Action of an enzyme can be blocked HCN A

only when an inhibitor blocks the active site of the H,0’

enzyme. Fructose

Statement II : An inhibitor can form a strong (1) NaBH, B
(i) AUP

covalent bond with the enzyme.

In the light of the above statements. Choose the (A)A = CH1405, B = CeHis

correct answer from the options given below (B) A = C;H5305, B = C;H,14,0

(A) Both Statement I and Statement II are true (C) A=C;H,04, B=C¢Hy4

(B) Both Statement I and Statement II are false (D) A = C;H,405, B = C¢H,406

(C) Statement I is true but Statement 11 is false Official Ans. by NTA (A)

(D) Statement I is false but Statement II is true

Official Ans. by NTA (D) CH.OH CH.OH CH,OH

. . . . = OH-C-CN . OH-C-COOH
Sol. Some drugs do not bind to active sites. These bind | Sol. ¢=0 _HCN, HO

to different site of enzyme called allosteric sites. ((iHOH),; (CiHOH)} (C|HOH)3
18. Given below are two statements : One is labelled as CHOH CH,OH CH,OH

Assertion A and the other is labelled as Reason R 1. NaBH, [A][CH O,]

Assertion A : Thin layer chromatography is an 2 PHI

adsorption chromatography. n-Hexane

. . . [BI[CH,.]
Reason : A thin layer of silica gel is spread over a
. . . . OH

glass plate of suitable size in thin layer (1) L/NaHCO,

chromatography which acts as an adsorbent. 20 m’

In the light of the above statements, choose the '

correct answer from the options given below Find out the major product for the above reaction.

(A)Both A and R are true and R is the correct

I
explanation of A CO,H
: (A) ° ®
(B) Both A and R are true but R is NOT the correct I
explanation of A e
(C) A is true but R is false (©) OQ=O (D) ©:>=0

(D) A is false but R is true
Official Ans. by NTA (A) Official Ans. by NTA (C)
Sol. Theory based Sol.
Thin layer chromoatography (TLC) is another type 7 /,.w'fJH ( o
of adsorption chromatography, which involve | L/NaHCO,
sepration of substance of a mixture ovel a thin 2
layer of an adsorbent coated on glass plate. l
A thin layer (about 0.2 mm thick) of an adsorbent
(silica gel) or (Alumina) in spread overa glass plate L P O i
/

of suitable size. Hence Assertion (A) is correct and

Reason (R) is correct explanation of (A)
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SECTION-B

2L of 0.2 M H,SO, i1s reacted with 2L of 0.1 M
NaOH solution, the molarity of the resulting
product Na,SO, in the solution is  millimolar.
(Nearest integer).

Official Ans. by NTA (25)

HzSO4 + 2NaOH — Na2804 + 2H20
0.4mol 02mol -
0.3mol - 0.1 mol

Molarity of Na,SOy, is % =0.025M

=25 mM.

Metal M crystallizes into a FCC lattice with the
edge length of 4.0x10® cm. The atomic mass of the
metal is g/mol. (Nearest integer).

(Use : Ny = 6.02% 10% mol™, density of metal, M =
9.03 g cm™)

Official Ans. by NTA (87)

a=4x10%cm

d =9.03g/ml
d- ZM3
N,a
23 -24
M=9.03><6.02><10 x 64 x10 36.97

4
If the wavelength for an electron emitted from H-
atom is 3.3x10"%m, then energy absorbed by the
electron in its ground state compared to minimum
energy required for its escape from the atom, is
times. (Nearest integer).
[Given : h=6.626 x107* Js,
Mass of electron = 9.1x107']

Official Ans. by NTA (2)
- h
2mK
2
2mi
h? 43.9x107%
K = =
2mA®  2x9.1x107'x10.89x107%°

K=2215%10"
Eabs:Ereq+K
Eabs =1+ K —
E E

req Teq

2.215x107"*

+ —5 = 2.0166
13.6x1.602x10

4.

Sol.

Sol.

A gaseous mixture of two substances A and B,
under a total pressure of 0.8 atm is in equilibrium
with an ideal liquid solution. The mole fraction of
substance A is 0.5 in the vapour phase and 0.2 in
the liquid phase. The vapour pressure of pure
liquid Ais  atm. (Nearest integer)

Official Ans. by NTA (2)

YA =05=> YB =0.5

PA = PB = (0.4 atm

PA = PAOXA

P’ =2

At 600K, 2 mol of NO are mixed with 1 mol of O,.
2NO,,, +0,(g)T=2NO0,(g)

The reaction occurring as above comes to
equilibrium under a total pressure of 1 atom.
Analysis of the system shows that 0.6 mol of
oxygen are present at equilibrium. The equilibrium
constant for the reaction is . (Nearest
integer).

Official Ans. by NTA (2)

2NO+ 0O, —> 2NO
2 1 -
2-2x 1-x 2x
1.2 0.6 0.8
(36)

K, = 2'26 =1.925

2] (26)

26)\2.6

A sample of 0.125 g of an organic compound when
analysed by Duma’s method yields 22.78 mL of
nitrogen gas collected over KOH solution at 280K
and 759 mm Hg. The percentage of nitrogen in the
given organic compound is . (Nearest integer).
(a) The vapour pressure of water at 280 K is 14.2
mm Hg
(b) R =0.082 L atm K 'mol '
Official Ans. by NTA (22)
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Sol.

Sol.

Sol.

V=22.78ml, T=280K
Piota = 759 mmHg
Py, =769-14.2=744.8mmHg
n, - 744.8x22.78

2 760x1000x0.082 % 280
W, =0.02716

Nitrogen

0.02716

=0.00097

%N = x1000=21.728

On reaction with stronger oxidizing agent like
KIOy,, with the

evolution of O,. The oxidation number of I in KIO,

hydrogen peroxide oxidizes

changes to

Official Ans. by NTA (5)

10, + H,0, —»10; + O,
For a reaction, given below is the graph of

1 . .
In k vs T The activation energy for the reaction

is equal to cal mol™. (Nearest integer).
(Given : R =2 cal K™ mol™)

20

1 T A v
rrrrrrrrrrrrrrrrrii

e
o

Official Ans. by NTA (8)

K= Ae—Ea/RT
Ink = % +InA

Slope :% = 20
R 5

E, = 4R = 8 Cal/mol

9.

(@) I

log

Sol.

10.

Sol.

log %

© I ‘ @ T
X

Among the following the number of curves not in
accordance with Freundlich adsorption isotherm is

(b) I

log %

logp —>

p—
logPp ——

Official Ans. by NTA (3)

1
§=KPH
m

logi = llogp+logk
m n

slope = 1/n

}log k
log p

Among the following the number of state variable

log X

1S

Internal energy (U)
Volume (V)

Heat (q)

Enthalpy (H)

Official Ans. by NTA (3)

Internal energy, volume enthalpy are state variable
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Sol.

Sol.

SECTION-A

Let S={Xe[—6,3]—{—2,2}:w20}
Ix| -2

and Tz{er:x2—7|X|+9S0}. Then the

number of elementsin SNT is

(A7 B)S5

©4 (D)3

Official Ans. by NTA (D)

SAT={-5,-4,3}

Let o, B be the roots of the equation

xz—\/zx+«/8=0 and %+1,BL2+1 be the
o

roots of the equation x° + ax + b = 0. Then the
roots of the equation X—(a+b-2)x+(@+b+2)
=0are:

(A) non-real complex numbers

(B) real and both negative

(C) real and both positive

(D) real and exactly one of them is positive
Official Ans. by NTA (B)

o> B
b= 12+i2+1+ 212
oa” B o B
a+b= ! 2—1=l—1=—§
op) 6 6

65+ 17x+7=0
7 1
X=——, X=—E are the roots

3

Both roots are real and negative.

3.

Sol.

(A)

(B)

©)

D)

Sol.

Let A and B be any two 3 x 3 symmetric and skew
symmetric matrices respectively. Then which of
the following is NOT true?

(A) A" - B'is a symmetric matrix

(B) AB — BA is a symmetric matrix

(CO)B’-A’isa skew-symmetric matrix

(D) AB + BA is a skew-symmetric matrix

Official Ans. by NTA (C)

Given that A'= A, B'=-B
C=A"-B'
C'=A"-B)=(A)'-(B) =A"-B'=C
C=AB-BA
C'=(AB -BA) = (AB)' — (BA)'
=B'A'-A'B'=-BA+AB=C
C=B-A’
C=B-A)=B)-(A)=-B-A’
C=AB +BA
C'=(AB +BA)' = (AB)"' + (BA)'
=-BA-AB=-C

". Option C is not true.
Let f(x) = ax’ + bx + ¢ be such that f(1) = 3, f(- 2)
=)\ and f(3) = 4. If f(0) + f(1) + f(-2) + f(3) = 14,
then A is equal to

13
A) —4 B) —
(A) ()2

© = (D)4
2

Official Ans. by NTA (D)

fO0)+3+A+4=14
L f0)=T-h=c
f(1) =a+b+c=3
f(3)=9a+3b+c=4
f(-2)=4a—2b+c=2
(ii) — (iii)

a+b= % put in equation (i)

...(@)
...>11)
...(1i1)

4_7L+7—7»=3

6A=24; A=4
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The function f : R — R defined by

— 2n 1 —
£(x) = lim cos(2nx)—x“"sin(x —1) N

N300 1+X2n+l _X2n
continuous for all X in
(AR-{-1} (B)R-{-1,1}
(OR-{1} (D) R - {0}

Official Ans. by NTA (B)

n should be given as a natural number.

—sin(x —1) < <1
x—1
—(sin2+1) x=-1
f(x=9 cos2mx -l<x<l1
1 x=1
—sin(x —1) o1
x—1

f(x) is discontinuous at x =—1 and x = 1

x(1-x)

The function f (x) = xe ,X€eR, is

(A) increasing in (—%,lj
(1
(B) decreasing in (5 , 2)

. o 1
(C) increasing in (—1, _Ej

11

(D) decreasing in (—_,_j
£ 2°2

Official Ans. by NTA (A)

fx)=x ¢

fx)=—""2x+1)(x-1)
1

f(x) is increasing in [—E, lj

The sum of the absolute maximum and absolute

minimum values of the function

f(x) = tan"' (sin X — cosx) in the interval [0, ©t] is
(B) tan_l [Lj _r
J2) 4

!’
D) —
()12

(A0

© cos ! [LJ—E
V3) 4

Official Ans. by NTA (C)

Sol. f(x)= tan ! (sinx —cos x)

COSX +sinx
f(x)= — — =0
(sinx —cosx)” +1

) 3n
.X==

3n
4

f(x) _r tan ™! \/E

o
NP

(F(X))ay = tan"' /2

T

ECDmin =7

_ b
sum =tan "' v2 ——
4

-1 1 T
=C0S —F=——

B34
8.  Let x(t)=2v2cost/sin2t and

y(t)=2x/§sint sin 2t , te(O,gj. Then

T .
at t =— is equal to

d’y

dx?

22 o)
A) —— B) —
(A) 3 ()3
(C)l (D)_—2

3 3

Official Ans. by NTA (D)

x = 24/2 cos t+/sin 2t

dx 24/2 cos3t

dt Jsin2t
y(t)=2\/§sint\/sin2t

dy _ 24/2sin3t

Sol.

dt  Jsin2t
ﬂztan?»t
X
ﬂz—l att=_
X 4
ﬁ—isec33t-x/sin2 ——3att—E
dx? 22 4
2
dy
1+(de 1412
d2y -3 3
dx?
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Sol.

10.

Let I (x)= j — _dt,n=1,2,3,.... Then
(¢2

+ 5)

(A) 501, —91s =xI§5  (B) 501 —11L5 = xIj
(C) 501, 915 =15 (D) 5014 —11I5 =15
Official Ans. by NTA (A)

()= '[(t +5)"

Applying integral by parts

t X X e
In(X)z{(t2+5)n} _'([n(t2+5) 2

In (X) Z')-(t + 5)n+1

In(x)—LMnT(t 35 4

B R A

I (x) =(2Ln+ 201 (x)-10n 1, (x)
X

+5)
X

10n In+1 (X) + (1 - 2n)In (X) = ( 2 + 5)n

Putn=5
The area enclosed by the curves y

2
x =log, [—j and x = log 2, above the line y = 1
y

is

(A) 2+e—log, 2 (B) 1+e—log.2
(C) e—log,. 2 (D) 1+log. 2
Official Ans. by NTA (B)

y=2¢" y=In(x+¢’)

y=1

e—e i
x=In2

Required area is

= j- Kn(x+ez)—1dx+£]-22€”‘ —1ldx=1+e—/n2
0

2
€—¢

=log, (x + e’),

11.

12.

Let y = y(x) be the solution curve of the
1

differential equation — +

x > 1 passing through the point ( j Then

ﬁy(S) is equal to
(A)11+6log. 3 B) 19
(C)12-2log. 3 (D) 19-6log. 3

Official Ans. by NTA (D)

1

sol. &1 y:(x_ljz,
dx x°-1 x+1

dy
+P
ix y=Q

1
LE = ol P _(x—ljz
x+1

1
- 1
x—1)2 x—1
= d
y[x+1j J.(x+1j x

=x—2log,|x +1|+C

1
Curve passes through [Z,EJ

:>C=210ge3—§

atx =8,

J7y(8)=19—6log, 3

dy 1 (x lj
dx 1 x+1) "’

The differential equation of the family of circles

passing through the points (0, 2) and (0, — 2) is

(A) 2xyﬂ+(x2—y2 +4)=O
dx

(B) 2xyﬂ+(x2+y2 4)=0
dx
y

d
C) 2xy—+
© de

)=
(yz—x2+4):0
)=0

(D) 2xyﬂ ( -y 244
dx

Official Ans. by NTA (A)
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Sol. Equation of circle passing through (0, —2) and
O, 2)1s

xz+(y2 —4)+kx =0, (LeR)
Divided by x we get
2 2
+ly -4
i——(Z———)+k=0
X

Differentiating with respect to x

x[2x+2y-jy}—[x2+y2—4]~l
X

2
X

=0

:>2xy-?+(x2—y2+4)=0
X

Let the tangents at two points A and B on the circle
X’ +y’ —4x + 3 = 0 meet at origin O (0, 0). Then
the area of the triangle of OAB is

3f 3f

(A) —— B) —

D)

C_
()2\/5

Official Ans. by NTA (B)

4\/_

A

™
SoL C: (x -2 +y =1 B

Equation of chord AB : 2x =3

OA=0B=+/3
AMz?

Area of triangle OAB = %(ZAM)(OM)

33

= q. units
4

14.

2 2

X
Let the hyperbola H : —z—y—z =1 pass through
a

b

the point (2\/5,—2\/5). A parabola is drawn
whose focus is same as the focus of H with
positive abscissa and the directrix of the parabola
passes through the other focus of H. If the length
of the latus rectum of the parabola is e times the
length of the latus rectum of H, where e is the
eccentricity of H, then which of the following

points lies on the parabola?

) (243,3V2) ®) (343,-6v2)
© (+/3,-6) D) (3v6,6v2)

Official Ans. by NTA (B)

2 2

Sol. H: 2 —Y 1

a’ b’
Foci : S (ae, 0), S’ (-ae, 0)
Foot of directrix of parabola is (-ae, 0)

Focus of parabola is (ae, 0)

Now, semi latus rectum of parabola = ISS'| = 2ae

2
Given, 4ae = e[2b J

a
= b? =2a’ e (1)
Given, (24/2,-24/2) lies on H
11 1

== (2
7 28 (2)

From (1) and (2)
a=4,b"=8
b2 =a2(e?-1)

ne=+3

= Equation of parabola is y2 =8/3x
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15.

16.

x-1 y-2 z-3
1 2

Let the and

lines

X+26 y+18 z+28
-2 3

the plane containing these two lines. Then which

be coplanar and P be

of the following points does NOT lies on P?
A)(©0,-2,-2) B)(=5,0,-1
©)@3,-10) D) (0, 4,5)
Official Ans. by NTA (D)

Sol. Given, Ll:x_1=y_2:Z_3
A 1 2
ansz:X+26=y+18=Z+28
-2 3 A
are coplanar
27 20 31
=[(A 1 2(=0
-2 3 A
=>A=3
Now, normal of plane P, which contains L, and L,
ik
=3 1 2
-2 3 3

=-3i-13j+11k

= Equation of required plane P :
3x+13y-11z+4=0

(0, 4, 5) does not lie on plane P.

A plane P is parallel to two lines whose direction

ratios are -2, 1, -3, and -1, 2, -2 and it contains
the point (2, 2, -2). Let P intersect the co-ordinate
axes at the points A, B, C making the intercepts
o, B,y. If V is the volume of the tetrahedron
OABC, where O is the origin and p = o+ +7,
then the ordered pair (V, p) is equal to

(A) (48, -13) (B) (24, -13)

(©) 48,11 (D) (24,-5)

Official Ans. by NTA (B)

Sol. Normal of plane P :

A A A

i j k
=|-2 1 -3|=4i-j-3k
-1 2 =2

17.

18.

Equation of plane P which passes through (2, 2,-2)
isd4x-y-3z2-12=0

Now, A (3,0, 0), B (0,-12,0), C (0, 0, —4)
>a=3p=-12,y=-+4

=>p=oa+B+y=-13

Now, volume of tetrahedron OABC
— —— —
\% =‘EOA.(OB><0C)‘ - 24

(Va p) = (24’ _13)

Let S be the set of all a € R for which the angle
between the vectors U =a (loge b)i - 63 +3k and
v =(log, b)i+2j+2a(log, b)k,(b>1) is acute.
Then S is equal to

(A) (—w,—gj (B) ®

of-41) (%)
3’ 7’

Official Ans. by NTA (C)

Sol. For angle to be acute

u-v>0

= a(log, b)’ —12+6a(log, b) >0
Vb>1

let log.b=t=t>0 asb>1

y=at’ +6at—12&y >0, V t>0
—aecd

A horizontal park is in the shape of a triangle OAB
with AB = 16. A vertical lamp post OP is erected
at the point O such that Z/PAO = ZPBO = 15° and
/PCO = 45°, where C is the midpoint of AB. Then
(OPY’ is equal to

@ 22(\3-1) (B) %(2—ﬁ)

NG NG
©) %(ﬁ—l) (D) %(2—@

Official Ans. by NTA (B)
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A
t
8
v
C
T
8
|
Sol. B
Q =tanl5°
OA

= OA =0Pcot15°

Q =tan45° = 0P =0C
oC

Now, OP =+ OA? -8
— OP? = (OP)* cot?15° — 64

— 0pP2 =32 (2-/3)

B

Let A and B be two events such that P(B|A) =
1 1 _
P(A|B) =7 and P(A(\B)=§. Consider
, 5
(SDP(A uB)=g,

(S2)P(A'NB') = % Then
(A)Both (S1) and (S2) are true
(B) Both (S1) and (S2) are false
(C) Only (S1) is true

(D) Only (S2) is true

Official Ans. by NTA (A)

Sol. P(AIB)=%:%=%

P(ANB) 2
P(A) 5

| N

b

20.

Sol.

S p(A)=>
18

Now, P(A'UB) =1-P(AUB)+P(B)
=1-P(A)+P(ANB) =%
P(A'nB)=1-P(AUB)
=1—P(A)—P(B)+P(AmB)=%

= Both (S1) and (S2) are true.

Let

p : Ramesh listens to music.

q : Ramesh is out of his village

r : It is Sunday

s : It is Saturday

Then the statement “Ramesh listens to music only
if he is in his village and it is Sunday or Saturday”
can be expressed as

@A) ((~a)alrvs))=p
(B) (q/\(rvs)):>p
©) p=(qnalrvs))

@) p=((~q)alrv s))
Official Ans. by NTA (D)

p = Ramesh listens to music
~q =He s in village.

rv s =Saturday or sunday

p:>((~ q)/\(rvs))
SECTION-B

Let the coefficients of the middle terms in the

4
expansion  of (L + BXJ (1- 3BX)2 and

NG

6
(1 —% X) ,B >0, respectively form the first three

terms of an A.P. If d is the common difference of

2d
this A.P., then 50 _[3_2 is equal to

Official Ans. by NTA (57)
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2 3
Sol. 4C2 x%,—6[3,—6c3 x% are in A.P

2 5.3

2B =-12

B 2[3 B

12 12
=—orpB=-2 ..p=—
B 5 B P 5
__72 144 5S04

5 25 25
.'.50—% 57

A class contains b boys and g girls. If the number
of ways of selecting 3 boys and 2 girls from the
class is 168, then b + 3 g is equal to

Official Ans. by NTA (17)

Sol. °C;x¢ C, =168
bb-1)b-2)(g(g-1)=8xT7Tx6x3x2
b+3g=17

Let the tangents at the points P and Q on the ellipse

2 2

X?+y7 =1 meet at the point R(\/E,Z\/E—Z).
If S is the focus of the ellipse on its negative major
axis, then SP* + SQ2 is equal to

Official Ans. by NTA (13)

Sol. Ellipse is
2 2

X—+y—=l;e=L 5(0 [)

2 4

Chord of contact is

X +(2x/§—2)y_
V2 4

x . (2-1)y

=>—=1- solving with ellipse

:>y:0,\/§ XZ\/E,l
=(1.v2) Q=(+2.0)
~.(SP)* +(SQ)° =

4.

If 1+ (2 +7C,+"C, + .....
.+7C

+ m is equal to

49 50 50
+ C,)(CC+7C, +

5,) 18 equal to 2".m, where m is odd, then n

Official Ans. by NTA (99)

Sol. 1+(14+2%)(2% —1) =28
m=1,n=98
m+n=99

Two tangent lines | and 1, are drawn from the point
(2, 0) to the parabola 2y’

are also tangent to the circle (x — 5)° + y* = r, then

= —x. If the lines 1, and 1,

17r is equal to

Official Ans. by NTA (9)

mX__
Y= 8m

this tangent pass through (2, 0)

=iZ .e., one tangentisx —4y—-2=0
17r=9
6 10 20 40 10240,
If 3T+?+3T0+3_9+ ..... +T:2 'm’

where m is odd, then m.n is equal to

Official Ans. by NTA (12)

2 3 10
s S0 e 22022

310 39 38 3
6 10(6'!-1
EEMET o
=2, mn=12
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no Les=|-nt)- 2 xR
2 2 4 4 4

number of elements in the set

= {9 e S:tan 9(1+x/§tan(29)) = \/g—tan(ZO)}

18

Official Ans. by NTA (5)

Sol. tan6+\/§tan 20tan 0 = \/g— tan 20

tan 30 =+/5
6=%+§; tana =+/5

Five solution

Let z = a + ib, b # 0 be complex numbers
satisfying z’ = E-ZHZ‘. Then the least value of n
e N, such that z" = (z +1)", isequal to ____

Official Ans. by NTA (6)

Sol. |22| =|z]- 274 = |z] =1

2

22=7=>7=1"7z=0or o

o =(1+0)" =(-e?)"

Least natural value of n is 6.

9.

10.

w2 sin 6x
=60 j

A bag contains 4 white and 6 black balls. Three
balls are drawn at random from the bag. Let X be

the number of white balls, among the drawn balls.

If 6° is the variance of X, then 100 c” is equal to

Official Ans. by NTA (56)

x|

Y=

1|2 |
1316
HEE

P(X) ‘
10

o’ =) X’P(X)-().XP

100 % =56

sin(6x)

sin X

L
2
The value of the integral _[ 60 dx is equal

to

Official Ans. by NTA (104)

Sol.

—sin4x

sin4x —sin2x sin2x
+ + dx

sin X sin X sin X

/2

=60 j (2cos5x +2c0s3x +2cos x)dx

1= 60[%sin5x +§sin 3x +2sin x)

/2
=104

0
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FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Friday 29t July, 2022)

TIME :9: 00 AM to 12: 00 NOON

Sol.

SECTION-A

Given below are two statements : One is labelled
as Assertion (A) and other is labelled as
Reason (R).

Assertion (A) : Time period of oscillation of a
liquid drop depends on surface tension (S), if

density of the liquid is p and radius of the drop is r,

3
then T = k p%% is dimensionally correct,

where K is dimensionless.
Reason (R) : Using dimensional analysis we get
R.H.S. having different dimension than that of time
period.

In the light of above statements, choose the correct
answer from the options given below.

(A) Both (A) and (R) are true and (R) is the correct
explanation of (A)

(B) Both (A) and (R) are true but (R) is not the
correct explanation of (A)

(C) (A) is true but (R) is false

(D) (A) is false but (R) is true

Official Ans. by NTA (D)
pr’
T=k |2
7
hh | e
Dimensions of RHS = [M b }[L ] - MF L TS
[vr2]

Dimensions of L.H.S # Dimensions of R.H.S

*. option (D)

2.

Sol.

A ball is thrown up vertically with a certain
velocity so that, it reaches a maximum height h.

Find the ratio of the times in which it is at height

h . . . .
3 while going up and coming down respectively.

JZ -1 N

V2 +1 V3442
3 -1

1

D) —

B 3
Official Ans. by NTA (B)

(A) (B)

©

—
1
—
£

(e

2
u

Max. Height=h = —
2g

=u=,/2gh

S=ut+ lat2
2

%: J2eht +%(—g)t2

e 2ght+—=0 (Roots are t; & t;)
foh { _ax S foan e [AEh
L 2gh +,/2gh 4><2><3 _ 2gh + 3 :«/§+\/§
t —
v J2gh - /2gh—4x%x% J2gh - 4§h -2
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Sol.

Sol.
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If t=\/;+4,then[d—xj is:
t=4

dt
(A)4 (B) Zero
©) 8 (D) 16
Official Ans. by NTA (B)

t=x +4

= x=(t-4) =t"-8t+16

:>d—X =2t-8
dt

:>d—X =2x4-8=0
dtl_,

A smooth circular groove has a smooth vertical
wall as shown in figure. A block of mass m moves
against the wall with a speed v. Which of the
following curve represents the correct relation
between the normal reaction on the block by the
wall (N) and speed of the block (v) ?

N
(A)
\'
N
(B)
v
N
©
v
N
D)
v
Official Ans. by NTA (A)
my’

N=

r
Curve is parabola
Y = kx

5.

Sol.

Sol.

A ball is projected with kinetic energy E, at an
angle of 60° to the horizontal. The kinetic energy

of this ball at the highest point of its flight will

become :
E
(A) Zero (B) )
E
© — (D)E
4
Official Ans. by NTA (C)
u LT —~ ucos60°’
VA
E= 1 mu
2
At Highest point, Velocity V =u cos60° = %
2
1 E
.. K.E at topmost point = —m gl ==
2 \2 4

Two bodies of mass 1 kg and 3 kg have position
vectors i+ 23 +k and —31—23 +k respectively.
The magnitude of position vector of centre of mass

of this system will be similar to the magnitude of

vector :
(A) i-2j+k (B) -3i-2j+k
(C) —2i+2k (D) —2i—j+2k

Official Ans. by NTA (A)

r_'_m1f7+m2§ 1 +2j+ k) +3(=31 -2j+k)
com m1+m2 1+3

— 2ok

|20 - j+k|=J(27 + 1) + (1)* =6
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Sol.

Sol.

Given below are two statements : One is labelled

as Assertion (A) and the other is labelled as

Reason (R).

Assertion (A) : Clothes containing oil or grease

stains cannot be cleaned by water wash.

Reason (R) : Because the angle of contact between

the oil/ grease and water is obtuse. In the light of

the above statements, choose the correct answer

from the option given below.

(A)Both (A) and (R) are true and (R) is the correct
explanation of (A)

(B) Both (A) and (R) are true but (R) is not the
correct explanation of (A)

(C) (A) is true but (R) is false

(D) (A) is true but (R) is true

Official Ans. by NTA (A)

Water

oc
Qil
Oc >90°

For water oil interface

If the length of a wire is made double and radius is
halved of its respective values. Then, the Young’s
modules of the material of the wire will :

(A) Remains same

(B) Become 8 times its initial value

th
(C) Become T of its initial value

(D) Become 4 times its initial value
Official Ans. by NTA (A)

Y depends on material of wire

The time period of oscillation of a simple
pendulum of length L suspended from the roof of a
vehicle, which moves without friction down an

inclined plane of inclination a., is given by :

(A) 2m\JL/(gcosa) (B) 2nJL/(gsina)
(©) 2nyJL/g (D) 2me/(gtanoc)

Official Ans. by NTA (A)

Sol.

10.

Sol.

Betr = gCOSA

gcosa

A spherically symmetric charge distribution is
considered with charge density varying as

po[é—ij forr <R
pr)=1""\4 R
Zero forr >R

Where, r(r < R) is the distance from the centre O
(as shown in figure). The electric field at point P
will be :

p(r)
Y/aNG

&N\
P

Por(3 T S
) 480(4 RJ ®) 380(4 Rj

Polfy T Polhy T
ol eRlw

Official Ans. by NTA (C)

By Gauss law

E.4nr’=-2
80
Ednr? P, 47 gﬁ_i
€ 43 4R
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Sol.

12.

Sol.
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Given below are two statements.

Statement I : Electric potential is constant within
and at the surface of each conductor.

Statement II : Electric field just outside a charged
conductor is perpendicular to the surface of the
conductor at every point.

In the light of the above statements, choose the
most appropriate answer from the options give
below.

(A) Both statement I and statement II are correct

(B) Both statement I and statement II are incorrect

(C) Statement 1 is correct but statement II is
incorrect

(D) Statement I is incorrect but and statement II is
correct

Official Ans. by NTA (A)

(Properties of conductor)

Statement — I, true as body of conductor acts as
equipotential surface.

Statement — 2 True, as conductor is equipotential.
Tangential component of electric field should be
zero. Therefore electric field should be
perpendicular to surface.

Two metallic wires of identical dimensions are
connected is

series. If o, and o,are the

conductivities of the these wires respectively, the

effective conductivity of the combination is :

(A) c, O, (B) 20, o,
c,+0, c,+0,

() 2t (D) 2%
20,0, G, 0,

Official Ans. by NTA (B)

Alolle) = U %

Let length of wire be “ ¢’
Area of wire as ‘A’

For equivalent wire length =2 £ & area will be A

13.

Sol.

14.

Thermal resistance
Req = Rl + R2

20 f N 14
c,A ©A oA

20 4 4
—=—+— =0,

_ 20,0,

6, O, O,

eq cYl + C$2

An alternating emf E = 440 sin 1007t is applited to

L . . 2
a circuit containing an inductance of — H. If an
s

a.c. ammeter is connected in the circuit, its reading
will be :

(A)4.4 A (B) 1.55 A
(C)22A (D)3.11 A
Official Ans. by NTA (C)

NG

E =440 Sin100nt ,L=—H

T
X, = wL=100n£=100\/§Q
T

Peak current I, = E, _ 440

X, 10082

AC ammeter reads RMS value therefore reading

=222 A

will be L

Irms=I—0 =22A

NG

A coil of inductance 1 H and resistance 100 Q is

connected to a battery of 6 V. Determine

approximately :

(a) The time elapsed before the current acquires
half of its steady — state value

(b) The energy stored in the magnetic field

associated with the coil at an instant 15 ms after

the circuit is switched on. (Given In2 = 0.693,

e”?=0.25)

(A)t=10ms; U=2mJ

B)t=10ms; U=1mJ

O)t=7ms; U=1mJ

(D)t=7ms; U=2mlJ

Official Ans. by NTA (C)
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Sol.

15.

Sol.

Given circuit is R — L growth circuit

R =100Q2 L=1H
W il
| | /
E =6v
E
i=—(-e""
R( )
ZEZE(l_e*“T))
2R R

Solving t = tIn2

t=11n2 L 0.693 = 0.00693
R 100

=7 ms
s

i(15ms)=—(1—-¢ '©
( ) R( )

6 3 6
i=—— (1 -1y =2x—_

100( 447100
U=1L12,

2

by solving we get U =1 mJ.
Match List — I with List — II

List —1 List - 11
(a) UV rays (i) Diagnostic tool in
medicine
(b) X-rays (i) Water purification

(c) Microwave (iii)) Communication, Radar

(d) Infrared wave (iv) Improving visibility in

foggy days

Choose the correct answer from the options given
below :

(A) (a)iii), (b)-(ii), (c)-(1), (d)-(iv)

(B) (a)—(ii), (b)-(1), (¢)~(iid), (d)-(iv)

(©) (a)(ii), (b)-(iv), (¢)-(iii), (d)-(1)

(D) (a)iii), (b)-(D), (¢)-(i), (d)-(iv)

Official Ans. by NTA (B)

(a) uv rays — used for water purification

(b) x-rays used for diagnosing fracture

(c) Microwaves are used for mobile and radar
communication

(d) Infrared waves show less scattering therefore
used in foggy days
(a—ii), (b—1), (c —iii), (d —iv)

16.

Sol.

17.

Sol.

18.

Sol.

The kinetic energy of emitted electron is E when
the light incident on the metal has wavelength
A. To double the kinetic energy, the incident light
must have wavelength :

hc hc
(A) (B)

EL—-hc EX +hc

h hch
C D
( )Ek+hc ( )Ek—hc
Official Ans. by NTA (B)

E=%—¢ - @)

2E=%—¢ — (ii)

(i) - (1)

E=hc(l—lj
AA

_ hch

" El+hc
Find the ratio of energies of photons produced due
to transition of an election of hydrogen atom from

its(i) second permitted energy level to the first
level, and (ii) the highest permitted energy level to
the first permitted level.

(A)3:4 B)4:3

O1:4 D)4:1

Official Ans. by NTA (A)

1
13.6(1- Z) 3

Ez _El _
Eoo_El

13.6 4

Find the modulation index of an AM wave having
8 V variation where maximum amplitude of the
AM waveis 9 V.

(A)0.8 (B) 0.5
(©)0.2 (D) 0.1
Official Ans. by NTA (A)

Modulation index: m = %

Given 2A,, =8
AntA. =9 = A, =5

Sm=—=0.8
5
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Sol.

20.

Sol.
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A travelling microscope has 20 divisions per cm on
the main scale while its Vernier scale has total
50 divisions and 25 Vernier scale divisions are
equal to 24 main scale divisions, what is the least
count of the travelling microscope ?

(A)0.001 cm (B) 0.002 mm
(C) 0.002 cm (D) 0.005 cm
Official Ans. by NTA (C)
1

1 MSD= —cm

20
1 VSD = ﬁ =% X —cCcm

25 25
.. Least count:i[l — %) cm

20 25
1 1 1
= —Xx—=——cm
20 25 500

=0.002 cm

In an experiment to find out the diameter of wire
using screw gauge, the following observation were

ot |

noted :

PQ

(a) Screw moves 0.5 mm on main scale in one
complete rotation

(b) Total divisions on circular scale = 50

(c) Main scale reading is 2.5 mm

(d) 45™ division of circular scale is in the pitch line

(e) Instrument has 0.03 mm negative error

Then the diameter of wire is :

(A)2.92 mm (B) 2.54 mm
(C)2.98 mm (D) 3.45 mm
Official Ans. by NTA (C)

MSR =2.5 mm

CSR =45x Emm
50
=0.45 mm
Diameter reading = MSR + CSR — zero error
=2.54+0.45-(-0.03)
=2.98 mm

Sol.

Sol.

SECTION-B
An object is projected in the air with initial
velocity u at an angle 0. The projectile motion is
such that the horizontal range R, is maximum.
Another object is projected in the air with a
horizontal range half of the range of first object.
The initial velocity remains same in both the case.
The value of the angle of projection, at which the

second object is projected, will be degree.

Official Ans. by NTA (15)

R - u’sin2(45°) _u*
g g

5 u> u’sin20
2 2g g

sin 2E)=l
2

20 =30 150°

0=15°75°

Ans. 15,75

If the acceleration due to gravity experienced by a
point mass at a height h above the surface of earth
is same as that of the acceleration due to gravity at
a depth ah (h << R.) from the earth surface. The

value of o will be

(use R,= 6400 km)

Official Ans. by NTA (2)
-2
2h_d

R R

oh=d

a=2
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3.

Sol.

Sol.

The pressure P; and density d; of diatomic gas

[y:%) changes suddenly to P,(>P;) and d,

respectively during an adiabatic process. The
temperature of the gas increases and becomes
times of its initial temperature.

(given 4 _ 32)
g d

1

Official Ans. by NTA (4)
PV' = const d=2
v
(Ejy = const
Pl
P _ const 4 =32
d’ d,

&_(i\y_(lj% 1
pz d2 32

T_RV,_ 1, 1

T, PV, 128 4

One mole of a monoatomic gas is mixed with three

moles of a diatomic gas. The molecular specific heat

2
. . a
of mixture at constant volume is T R J/mol K; then

the value of a will be . (Assume that the

given diatomic gas has no vibrational mode.)

Official Ans. by NTA (3)

= n,Cv, +n,Cv,
n, +n,

5.

Sol.

Sol.

The current I flowing through the given circuit will
be A.

9Q) 9Q)
W Wy Wy

"6V
Official Ans. by NTA (2)
Sol. Equivalent circuit
9
9 30

|6|v 6v

-6/ -
1=9f=24
A closely wounded circular coil of radius 5 cm

produces a magnetic field of 37.68 x 10* T at its
center. The current through the coil is A.

[Given, number of turns in the coil is 100 and
n=3.14]
Official Ans. by NTA (3)

_ Nyl
centre 2R

100 x47tx107 x 1

37.68x107 = -
2x5x10

I=3A

Two light beams of intensities 41 and 91 interfere
on a screen. The phase difference between these
beams on the screen at point A is zero and at point
B is ©. The difference of resultant intensities, at the
point A and B, will be L

Official Ans. by NTA (24)

Lea=1+L+2 I JI, coso

Inax for $=0 & I, for ¢=n
o = (VI 44T, ) =(NOT +4AT) =251
o~ ([ - (T

T =251-1=241

Imax
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A wire of length 314 cm carrying current of 14 A
is bent to form a circle. The magnetic moment of
the coil is A-m’. [Given = 3.14]

Official Ans. by NTA (11)

A

< 12 > =
{=2nR
% =2nR R=0.5m
Magnetic Moment = TA
=14 xR’

1
=14 x (3.14) x —
(3.14) 2

=10.99 =~ 11.00
The X-Y plane be taken as the boundary between
two transparent media M; and M,. M, in Z>0 has

a refractive index of «/5 and M, with Z <0 has a
refractive index of \/5 . A ray of light travelling in
M, along the direction given by the vector
A =43 —3\/53—51;, is incident on the plane of

separation. The value of difference between the

angle of incident in M, and the angle of refraction

in M, will be degree.
Official Ans. by NTA (15)
A =431 -33j-5k
'
R ! Medium 1 M,
A '
= 1! W= \E
1
Q Q
Medium 2 M,
r M,y =\6
R

pisini=p,sinr

10.

Sol.

As incident vector A makes i angle with normal
z-axis & refracted vector R makes r angle with

normal z — axis with help of direction cosine

i=cos™ (ﬁj =cos™' >
A J@BY +(3\3) +5°
=cos (i] —=i=60°
10

\/Esin60=\/§><sinr

r=45°

Difference between i&r =60 —45=15

If the potential barrier across a p-n junction is
0.6 V. Then the electric field intensity, in the

depletion region having the width of 6x10 °m, will
be x 10° N/C.

Official Ans. by NTA (1)
/ P —n Juction
P—Type |- /: n—Type
00 [&°

00 [to}1|®*®

V  Potential barrier Across Junction

d width of Depletion layer

=L\;=1x105\1/m
6x10"m

=1x10°N/C
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FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Friday 29t July, 2022)

TIME :9: 00 AM to 12: 00 NOON

Sol.

Sol.

SECTION-A

Which of the following pair of molecules contain
odd electron molecule and an expanded octet

molecule?

(A) BCl; and SFg (B) NO and H,SO,
(C) SFs and H,SO, (D) BCl; and NO
Official Ans. by NTA (B)

(A) BCl; — Even Electron molecule
SF¢ — Expanded octet molecule
(B) NO — Odd Electron molecule
H,SO, — Expanded octet.
(C) SF¢ — Even Electron molecule
H,SO, — Expanded octet.
(D) BCl; — Even Electron molecule
NO — Odd Electron molecule
0]
o 1
«N=0: and HO/ISI\OH
0]
S — 12¢" in outer orbit.
Ny + 3Hag = 2NHsg
20g 5¢g
Consider the above reaction, the limiting reagent of
the reaction and number of moles of NH; formed
respectively are:
(A) H,, 1.42 moles (B) H,, 0.71 moles
(C) N,, 1.42 moles (D) N, 0.71 moles
Official Ans. by NTA (C)

N, (g) +3H,(g) = 2NH,(g)
W, = 20g S5g.

20 5
n=— =
28 2
Stoichiometric Amount:
N, _)20/28 :E H, _)5/2:§
1 28 3 6
N, is the Limiting Reagent.
20

n(NH,)=2xn(N,)=2x—
(NH;) (N,) >3

=142

3.

Sol.

Sol.

Sol.

100 mL of 5% (w/v) solution of NaCl in water was
prepared in 250 mL beaker. Albumin from the egg
was poured into NaCl solution and stirred well.

This resulted in a/ an :

(A) Lyophilic sol (B) Lyophobic sol
(C) Emulsion (D) Precipitate
Official Ans. by NTA (A)

Standard method for the preparation of lyophilic
sol. (Discussed in lab Manual)

The first ionization enthalpy of Na, Mg and Si,
respectively, are: 496, 737 and 786 kJ mol™. The

first ionization enthalpy (kJ mol'l) of Alis:

(A)487 (B) 768
(C)577 (D) 856
Official Ans. by NTA (C)

LLE:Na<Al<Mg<Si
496 < IE (Al) < 737
Option (C), matches the condition.

ielE (Al) =577 kJmol™

In metallurgy the term "gangue" is used for:

(A) Contamination of undesired earthy materials.

(B) Contamination of metals, other than desired
metal

(C) Minerals which are naturally occuring in pure
form

(D) Magnetic impurities in an ore.

Official Ans. by NTA (A)

Earthy and undesired materials present in the ore,

other then the desired metal, is known as gangue.
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The reaction of zinc with excess of aqueous alkali,

evolves hydrogen gas and gives :

(A) Zn(OH), (B) ZnO

(C) [Zn(OH).]* (D) [ZnO,]*

Official Ans. by NTA (D)

Zinc dissolves in excess of aqueous alkali
Zn +20H +2H,0 —» [Zn(OH), > +H, T

Tetrahydroxozincate(II) ion

However, this reaction in NCERT is given as

Zn +2NaOH — Na,ZnO, +H, T

ZnO%f is anhydrous form of [Zn(OH)4]2*

So in aqueous medium best answer of this question
is [Zn(OH)4*

Lithium nitrate and sodium nitrate, when heated
separately, respectively, give :

(A)LiNO, and NaNO,

(B) Li,O and Na,O

(C) Li,0 and NaNO,

(D) LiNO, and Na,O
Official Ans. by NTA (C)

Li,O, NaNO,

As per NCERT Lithium nitrate when heated gives
lithium oxide, Li,O, whereas other alkali metal
nitrates decompose to give the corresponding
nitrite.

ALINO, ——>2Li,0+4NO, + 0,

2NaNO, ——»2NaNO, +0,

However, the decomposition product of NaNOj; are
temperature dependent process as shown in the

below reaction.

A 1
NaNO, WPNZINO2 (s) +7C)2 (2)
A1800°C

Na,O (s)+ Ny(g) + O, (2)

As temperature is not mentioned, we can go by
Ans. (C)

8.

Sol.

Sol.

10.

Sol.

Number of lone pairs of electrons in the central
atom of SCl,, Os, CIF; and SF, respectively, are :
(A)0,1,2 and 2

B)2,1,2and 0

©1,2,2and 0

(D)2,1,2and 0

Official Ans. by NTA (B)
Cl/ \r‘] O/ \U
(2€.p) (17.p)
F F
(: I F | F
Cl—F 73\/\
d F | F
| r
F
(24.p) (0£.p)

In following pairs, the one in which both transition

metal ions are colourless is :
(A) Sc**,Zn?*

(B) Ti*",Cu*

(C) V&, Ti*

(D) Zn*",Mn**

Official Ans. by NTA (A)

(A) Sc*, Zn** (B) Ti*, Cu®*
3d® 3d" 3d° 3d°
(C) V*, Ti* (D) Zn*, Mn*
3d®* 3d 3d"  3d°
No d-d transitions in ions with d° & d"
configuration. Therefore they are colourless.
In neutral or faintly alkaline medium, KMnO, being

a powerful oxidant can oxidize, thiosulphate almost
quantitatively, to sulphate. In this reaction overall
change in oxidation state of manganese will be :

(A)S B)1 <o (D)3
Official Ans. by NTA (D)

+7 +4
8Mn O, + 35,05 +H,0 - 8MnO, + 6S0,% + 20H"

Change in oxidation state of Mn is from +7 to +4

which is 3.
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11. Which among the following pairs has only
herbicides ?
(A) Aldrin and Dieldrin
(B) Sodium chlorate and Aldrin
(C) Sodium arsinate and Dieldrin
(D) Sodium chlorate and sodium arsinite.

Official Ans. by NTA (D)

Sol. Both sodium chlorate and sodium arsenite behave
as herbicide.
12. Which among the following is the strongest

Bronsted base ?

HC HC
CH, CH,
|
A , \ ,CH, B /N:
AN
W e o, ® i u
CH, “CH,
T
N N
(D)

© \

Official Ans. by NTA (D)

Sol.

It is most basic because there is no amine

inversion.

13.  Which among the following pairs of the structures

will give different products on ozonolysis?

(Consider the double bonds in the structures are

rigid and not delocalized. )

H3

ﬁi;

CHz
CHj

CH
© 3 | _-CH
"0 —C

Official Ans. by NTA (C)
CH3

CHj Ozonolysis (") Il
CH3—C—C—CH3z + 2 ICHO

—_—
CHO
O
@/ Ozonolysis 2 CHy— I cho + lCHO
CHO
o AN NaCN -
14. (Major Product) CszOH 50 G HsOH-H)0 (Major Product)

Considering the above reactions, the compound 'A’

and compound 'B' respectively are :

NS RN
(m//A\\czN,//A\\c—N
<m//A\\CEN’//A\\%E%
Official Ans. by NTA (C)
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Cl NaCN

N _
N

C,H<OH —H,0

/\ .
AgCN /\ ® 9
C,HOH —H,0 N=C

In NaCN; carbon is more nucleophilic atom.

Cl

Whereas in AgCN; Ag — C has covalent bond.

OH

P05

Br NH,OH
2 A 2

CHO

Consider the above reaction sequence, the Product

‘Cis:

Br
CN
OH
Br Br
(B)
CHO
Br Br
CHO
OH
Br Br
(D)
CN

Official Ans. by NTA (D)

Br

NHZOH
Bromlnatlon

OH OH
Br Br Br Br
P,0s5
—_
A
HC=N-OH

NH;
16. ‘A" (CgH(CL0) ————> C4HCINO ——=—>

Consider the above reaction, the compound ‘Ais:

O
Cl

(A)
cl CH;

. Q)K
H
(D) c1

CH,Cl

Official Ans. by NTA (C)
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(@]
|I
C—
Br2
NdOH

18. Consider the following reaction sequence :
NH,

(i) AIH (i-Bu), CH3CHO

B
(ii) H,O dil NaOH, A (Major Product)
+ —_
N =NCI CN
NaOH Product R i -
17. N (Orangoored dye) The product ‘B’ is :
(A) OHC N =CH—-CHj
Which among the following represent reagent 'A’?
(C) HhN @— CHy-N = CH-CH3
< > i
(D) HyN C-N=CH CHO
Official Ans. by NTA (B)
NH2
Sol.
NH,
/ NH, NH,
© (i) AIH (i-Bu)y = CH3CHO
(i) HyO § | dil NaOH, A
ON CHO CH = CH-CHO
Cross aldol condensation
19.  Which of the following compounds is an example
of hypnotic drug ?
(A) Seldane (B) Amytal
(C) Aspartame (D) Prontosil
Official Ans. by NTA (B)
Official Ans. by NTA (A)
Sol. Amytal is hypnotic drug used to treat sleeping
disorder.
Sol.
+ 0] 0
N=N Cl1~ N =N-Ph
OH OH NH HN
Basic
Y0 =00 ¥
Amytal
5
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A compound 'X' is acidic and it is soluble in NaOH

solution, but insoluble in NaHCO; solution.

Compound 'X' also gives violet colour with neutral

FeCl; solution. The compound 'X' is :

OH OH
(A) (B)

CH,OH CH,OH
©) (D)
Official Ans. by NTA (B)

OH
6 + FeCly ——> [Fe(CgH50)g 1"
violet colour
SECTION-B

Resistance of a conductivity cell (cell constant 129 m™)
filled with 74.5 ppm solution of KCIl is 100 Q
(labelled as solution 1). When the same cell is
filled with KCI solution of 149 ppm, the resistance
1s 50 Q (labelled as solution 2). The ratio of molar

conductivity of solution 1 and solution 2 is i.e.

A x x 10, The value of x is

N
(Nearest integer)

Given, molar mass of KCl is 74.5 g mol™

Official Ans. by NTA (1000)

Sol.

Sol.

L. 129m™
A

KClI solution 1 :

74.5 ppm, R; = 100Q
KClI solution 2 :

149 ppm, R, = 50Q

149 ppm, R, =50 Q

W/
ppm, M, M, % \

Here, ——=—| =
ppm, M, v oW
MO
1000
1 X——
EATI M,
N 1000
2 ) X —
M2
_xa M
K2 Ml
= 5—0><2
100
= 2 _1.000%107
/\2
Ans. 1,000

Tonic radii of cation A" and anion B™ are 102 and
181 pm respectively. These ions are allowed to
crystallize into an ionic solid. This crystal has
cubic close packing for B.. A" is present in all
octahedral voids. The edge length of the unit cell

of the crystal AB is pm. (Nearest Integer)

Official Ans. by NTA (512)

a=2(r,+r)
a=2 (102 + 181)
a=2(283)

a=>566 pm
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Sol.

The minimum uncertainty in the speed of an

electron in an one dimensional region of length 2ag
(Where a, = Bohr radius 52.9 pm) is kms™”.

(Given : Mass of electron = 9.1 x 10" kg, Planck's

constant h = 6.63 x 107 J S)

Official Ans. by NTA (548)

Heisenberg’s uncertainty principle

h
AXXAp. > —
P 47

h
= 2a, xmAv, =— (minimum)
4n

~ 6.63x107
T 4x3.14x2x52.9x10"%x9.1x10!

=548273 ms™

=548273 km ™

= km s

When 600 mL of 0.2 M HNO; is mixed with
400 mL of 0.1M NaOH solution in a flask, the rise

in temperature of the flask is x 107 °C.

(Enthalpy of neutralisation = 57 kJ mol™ and

Specific heat of water = 4.2 JK' g
(Neglect heat capacity of flask)

Official Ans. by NTA (54)

Sol.

Bef.

Aft.

Sol.

HNO, NaOH
600 mL x 0.2 M 400 mL x 0.1 M
= 120 m mol =40 m mol
HNO3 + NaOH — NaNO3 + H,O
120 40
80 0 40 m mol
A H = 40m mol x (57 x 103)i
mol
=40%10~° molx57x10° 3
mol
=22801]
m SAT =2280
1000 mL x 8™ % 4.2 x AT = 2280
AT = 2280 x107
4.2
_ 22800 <107
=542.86 x 107

AT =54.286x10°K

AT =54.286x107"C

Ans. [54.286

Answer mentioned as 54 (Closest integer)

If O, gas is bubbled through water at 303 K, the
number of millimoles of O, gas that dissolve in

1 litre of water is . (Nearest Integer)

(Given : Henry's Law constant for O, at 303 K is
46.82 k bar and partial pressure of O, = 0.920 bar)

(Assume solubility of O, in water is too small,
nearly negligible)
Official Ans. by NTA (1)

p=K, xx
mol of O,
molof H,0

mol of O,

0

0.920 = 46.82 10’ bar x
0.920 = 46.82x 10" x

0.920=46.82x n,

~ 0920 _n
P= o<1
=1.09x107 =n,,

=mmolof O, =1
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If the solubility product of PbS is 8 x 10, then
the solubility of PbS in pure water at 298 K is
x x 10 mol L.

(Nearest Integer)

The value of x is

[Given /2 = 1.41]
Official Ans. by NTA (282)

K, =S’

s=K, =V8x10* =242 x10"
=282x 10"
= 282 x10'®
Ans. =282

The reaction between X and Y is first order with

respect to X and zero order with respect to Y.

. [X] [Y] Initial rate
Experiment — — =R
mol L mol L mol L min
I. 0.1 0.1 2x10°°
II. L 0.2 4x103
I1I. 04 04 Mx1073
V. 0.1 0.2 2x107

Examine the data of table and calculate ratio of

numerical values of M and L. (Nearest Inetger)

Official Ans. by NTA (40)

r=k [x] [y]’ =k [x]

Using [ & 11

-3
410~ =(Lj = L=02
2x10 0.1
Using [ & 111

-3
M><10_3 _04 — M<=8
2x10 0.1
M_38 _4
L 02
Ans. 40

In a linear tetrapeptide (Constituted with different
amino acids), (number of amino acids) - (number

of peptide bonds) is .
Official Ans. by NTA (1)

Sol.

Sol.

10.

Sol.

In Tetrapeptide,

No. of Amino Acids =4
No. of Peptide bonds =3
Hence

Ans. =1

In bromination of Propyne, with Bromine 1, 1, 2,
2-tetrabromopropane is obtained in 27% yield. The
amount of 1, 1, 2, 2 tetrabromopropane obtained
from 1 g of Bromine in this reactionis ____ X
10" g. (Nearest integer)

(Molar Mass : Bromine = 80 g/mol)

Official Ans. by NTA (3)

Br Br

||
CH, -C=CH+2Br, > CH, —(lj—(le

Br Br
= %x%x360x0.27
=0.30375
=3.0375x 10"

Ans. =3

[Fe(CN)6]3' should be an inner orbital complex.
Ignoring the pairing energy, the value of crystal
field stabilization energy for this complex is (-)

A,. (Nearest integer)

Official Ans. by NTA (2)

[Fe(CN)el™
CN is strong field ligand

Fe* 3d’ (tgg eg)

CFSE =5 (=04 Ap) =-2.0 A
Ans. (2)
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Sol.

Sol.

SECTION-A
Let R be a relation from the set {1, 2, 3......... ,60}
to itself such that R = {(a, b) : b = pq, where
p> q = 3 are prime numbers}. Then, the number of
elements in R is :
(A) 600 (B) 660
(C) 540 (D) 720
Official Ans. by NTA (B)

Number of possible values of a = 60, for b = pq,
Ifp=3,q=3,5,7,11,13,17,19

Ifp=5 q=5,7,11

Ifp=7 q=7

Total cases = 60 x 11 = 660

If z=2+ 3i, then Z’ + (Z)S is equal to :
(A) 244 (B) 224

(C) 245 (D) 265
Official Ans. by NTA (A)

2 +(2) =(2+3i) +(2-3i)°

=2(C,2° + C,2°3i)’ +° C,2'(3i)Y)

=232+10x8(-9)+5x%x2x81)=244

Let A and B be two 3 x 3 non-zero real matrices

such that AB is a zero matrix. Then

(A) The system of linear equations AX = 0 has a
unique solution

(B) The system of linear equations AX = 0 has
infinitely many solutions

(C) B is an invertible matrix

(D) adj (A) is an invertible matrix

Official Ans. by NTA (B)

Sol.

Sol.

AB=0=IABI=0
|Al [BI=0

A|I=0  |B|=0

If IAl'# 0, B = 0 (not possible)
If IBl # 0, A = 0 (not possible)
Hence IAI=1BI =0

= AX = 0 has infinitely many solutions
1 1
T 200 @-a * @-a©0-a
1 1
(180 —a) (200 —a) ~ 256’

then the maximum value

ofais:
(A) 198 (B) 202
(O 212 (D) 218

Official Ans. by NTA (C)

By splitting

(o) (s
201{20-a 40-a 40-a 60-a
1 1
+...+ —
(180—(1 200—aﬂ

L( 1 1 )_L
=~ 20\20—-a 200—a/) " 256

(20— a) (200 —a) =256 x 9
a’—220a+ 1696 =0

a=38§,212

Hence maximum value of a is 212.

. aet+PBe " +ysinx 2
If lim P — 4 =—,
x>0 xsin~ x 3

where o, B,y € R, then which of the following is
NOT correct ?

A)d+B +7 =6

B)ap+Py+ya+1=0

©) ap’ +Py’+ya’+3=0

D)o ~B*+y' =4

Official Ans. by NTA (C)

219



Final JEE-Main Exam July 2022/29-07-2022/Morning Session

Sol.

I+x+ 2+ 3+ +p|1 +x2 x3+ + x3+
: X - —X+———+... X———+...
lim * 21731 21 3l AT

x—0 3

constant terms should be zero
=a+p=0

coeff of x should be zero
=a-B+y=0

coeff of x* should be zero

lim 5

x—0 X 3
a B_

:>2+2-O

o B oy_

6—6—6_2/3

> a=1pB=-1,y=-2

1
v 3 +2sinx +cosx

O o | N

6. The integral

dx is equal to:

(A) tan '(2) (B) tan™'(2) —

n

4
1o 1 I 1

(©)5tan ' (D)7 D)7

Official Ans. by NTA (B)

Sol.

X
sec’ = .dx
I =

z
2
3+2sinx+cosx '([

oty

2tan2f+4tanf+4
2 2

b
Put tanE =t,s0

1

-

=tan” (x+ 1)‘1 —tan"'2-Z
2 (1 +1) 0 4

7.

Sol.

Let the solution curve y =y (x) of the differential

dy

equation (1 + &™) ( ax t y) = 1 pass through the

point (0, g) Then, lim €'y(x) is equal to :

3
)G ®)5

3
©73 D) 5

Official Ans. by NTA (B)

dy 1
e y = 2x
dx I+e
) ) o frae
So integrating factor is e =e

So solution is y-e* = tan™' (ex ) +c

T
Now as curve is passing through (O,EJ SO

= c=—
4

= tim(-¢)=tim an! ()4 2| =22

Let a line L pass through the point of intersection
of the lines bx + 10y — 8 = 0 and 2x — 3y = 0,

4
beR- {g } If the line L also passes through the
point (1, 1) and touches the circle 17 <+ yz) =16,

2 2

then the eccentricity of the elhpse +t= lis:

2
(A) NG (B) \[

1 2
©) NG D) \/%

Official Ans. by NTA (B)

Sol.  Line is passing through intersection of

bx+10y—8=0and 2x-3y=0is
(bx+10y—8)+l(2x—3y)=0.Aslineis
passing through (1,1) sOoA=b+2
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Sol.

Now line (3b+4)x—(3b—4)y—8=()is

tangent to circle 17 (x2 + yz) =16

So 8 =

J(3b+4) +(3b—4)’

=p' =2 :>e=\/§

If the foot of the perpendicular from the point

4
J17

A(-1, 4, 3) on the plane P : 2x + my + nz = 4, is

7
(— 2, > %), then the distance of the point A from

the plane P, measured parallel to a line with

direction ratios 3, — 1, — 4, is equal to :

A) 1 (B)/26
(©) 242 (D)\[14

Official Ans. by NTA (B)

A(_l a493)

3 a_l 3_4)

Let B be foot of L coordinates of B = (—2,% ,%J
Direction ratio of line AB is <2,1,3>so
m=1,n=3

x+1 y-4 z-3
-1 —4

=1

So equation of AC is

So point C is (31—1, -A+4, —41—#3). But C lies
on the plane, so

6A—-2-2+4-124+9=4
=>1=1=C(2,3,-1)

— AC =26

10.

Sol.

11.

Sol.

Let a=3i+j and b=i+2j+k .Let ¢ be
a vector satisfying ZIX(BXE)=B+Z,E. If

b and c are non-parallel, then the value of X is :

(A)=5 (B)5
©1 (D)-1
Official Ans. by NTA (A)

=>A1=-5
The angle of elevation of the top of a tower from a
point A due north of it is o and from a point B at a
distance of 9 units due west of A is

cos ' [%} If the distance of the point B from the
tower is 15 units, then cot a is equal to :

a2 ®)2

©3 ©)7

Official Ans. by NTA (A)

P
h
/ A N
G70
We———& B E
B 9 > N
L’S
giVen OB =15
3
cos p=——
V13
v 2
3
tanff =—
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P
2
h
B
B 15 0
tanp=—
P 1
2_h
3 15
10=h
(@]
15
B 9 A
OA’ + AB* =225
OA’ + 81 =225
OA =12
P
10
ol
A 12 0
10
tano =—
12
12 6
cotag=—=—
10 5

The statement (p A q) = (p A 1) is equivalent to :

(A)g=(pAr) B)p=>@(@Ar)
O pParn=>pPrq D pPrg=r
Official Ans. by NTA (D)

Sol. (pAq)=(pAr)
~(pra)v(par)
~pv~q)Vv(pAr)

~(p/\q)vr

(p/\q):>r

13.

Let the circumcentre of a triangle with vertices
A(a, 3), B(b, 5) and C(a, b), ab > 0 be P(1, 1). If
the line AP intersects the line BC at the point
Q(k,, k), then k +k, is equal to :

4 2
®5 ©F3

(A)2 (D) 4

Official Ans. by NTA (B)

0,b) 4—

©,3) 4

mPD=
b+3_1:O
2
b+3-2=0
b=-1
E b+a,5+b _ a_f,2
2 2 2
Inca'rnlzpz_1
(S—bj 2-1
— _1 __1
2

()

12=(1+a)(a-3)
12=a"-3a+a-3
a’—2a-15=0
(a-5@+3)=0
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14.

a=5o0ra=-3
Given ab >0
a-1)>0
-a>0

a<0

Accept

AP line A (=3, 3) P(1, 1)

3-1
ro1=( S oo

2y+2=x-1

Line BC B(-1, 5)
C(=3,-1)

6
-5)==(x+1
(y=5)=2(+D)
y-5=3x+3
y=3x+8 .. 2)

Solving (1) & (2)
Xx+2@Bx+8)=3
7x+16=3

7x =-13

Appling .....(1)

-13+17 4
X+y=——m"=—
7 7

Let a and b be two unit vectors such that the
angle between them is % If 0 is the angle between
the vectors (a + b) and (a +2b + 2(a X b)),
then the value of 164 cos’0 is equal to :

(A)90 + 272 (B) 45 + 182

(C)90 + 32 (D) 54 + 902
Official Ans. by NTA (A)

A2 A A
a+bl = é+b).(€1+b)
ﬁ+f)2=2+2€1.f)
=2+\/§
axb=|a||blsindn
ﬁxﬁz% when 1 is vector L 2 and b
let c=axb
We know
¢.a=0
¢.b=0
N A QZ
‘a+2b+2c‘

=7+% =T7+2 \/5
Now
(ﬁ+B).(ﬁ+2B+26)

2+2€1.B+0+B.€1+2‘B‘2+0

cos 0 =

2427+ 242
9(\/§+1)2
2(2+ﬁ)(7+2ﬁ)

2
cos 0=
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V2 +1
c0s 0= (2&}((7&\5))

(82)(9) (V2 +1) (7-242)
V2 (7+2ﬁ) (7_2ﬁ)

(82) (9)[W2-4+7-2V2]

164 cos’ 0 =

-2 (41)
- (3)[52+1]
=90 +272

“log, t
15. Iff(a) = I(;‘gl(;dt,a >0, then f (') + f (e)
+
1

isequal to :
(A)9 ®)3
9 9
© Tog,(10) D) 2 Tog (10)

Official Ans. by NTA (D)

Sol.

l
——Q |~
—_
~
=]
jy
() |
|~
7 NE=}
>
N——
7~ N\
> =
N—
o
5

Add (1) & (
f(e’) + f(e™)

~ () Tz i
B (znlloﬁz

/nt=r

2)

nt

t

area of the

{(x,y):|x—1|SyS\/5—x2} is equal to :

region

5. (3 1 St 3
(A)7 sin (5)‘2 B -3
3t 3 St 1
©%*3 Dy =3

Official Ans. by NTA (D)

Sol.

|x—1|<y<\/5—x2
When |x—l|=\/5—x2
:>(X—1)2 =5-x*

=x*-x-2=0
=>x=2,-1

Required Area = Area of AABC + Area of region

BCD
qroo L
Y
-2 1 1+Z(\B) —E(ﬁ)
121

5t 1
T4 2
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17.

Sol.

Let the focal chord of the parabola P : y’ = 4x
along the line L : y = mx + ¢, m > 0 meet the
parabola at the points M and N. Let the line L be a
tangent to the hyperbola H : x> — y* = 4. If O is the
vertex of P and F is the focus of H on the positive

x-axis, then the area of the quadrilateral OMFN is :

(A) 246 B) 114
(C) 46 (D) 414

Official Ans. by NTA (B)

(X1,y1)

Focus (ae, 0)
F(242,0)

Line L : y = mx + ¢ pass (1,0)

2 2

. . X y
Line L is tangent to Hyperbola. T - T =1

C=+ya’'m’ - /*

C=+vV4m’ -4

From (1)

—m = ++/4m’ -4

Squaring
m’=4m’ - 4
4=3m’

(asm>0)

18.

Sol.

19.

2 2
NEINVE]
y2=4x

() -+

= X" +1 —2x = 3x

:>|x2—5x+1:O|

y2 =4[\/§3;+2J

y2=2x/§y+4
=|y?=2By-4=0
Area

10 x, 2v2 x, 0
210y, O y, 0

= ‘%[_2\/53’1 + 2‘/§}I2}

V212 +16
:\/5|Y2_Y1|=%
=356
=214

The number of points, where the function
f:Ro>R f(x)=Ix—-1lcos Ix —2lsin Ix — 11 +
(x = 3) IX’ = 5x + 41, is NOT differentiable, is :
A1 (B) 2 <€ 3 (D)4

Official Ans. by NTA (B)

f(x) = Ix — 1l cos Ix — 2| sin Ix — 11 + (x = 3)I X’ — 5x
+ 4
=Ix-1lcoslx =2lsinIx =11+ (x = 3)I x — 1lIx — 4l

=Ix=1l[cos Ix =2l sin Ix — 11+ (x — 3) Ix — 4]
Non differentiable at x = 1 and x =4.

Let S = {1, 2, 3, ..., 2022}. Then the probability,
that a randomly chosen number n from the set S

such that HCF (n, 2022) =1, is :

128 166
A)To11 B)To11

127 112
©337 (D) 337

Official Ans. by NTA (D)
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Total number of elements = 2022

2022 =2x3x337

HCF (n, 2022) =1

is feasible when the value of 'n' and 2022 has no
common factor.

A = Number which are divisible by 2 from
{1,2,3.....2022}

n(A) = 1011

B = Number which are divisible by 3 by 3

from {1,2,3......2022}

n(B) =674

ANB = Number which are divisible by 6

from {1,2,3........2022}
6,12,18........., 2022

337=n(ANB)

n(AUB) = n(A) + n(B) — n(ANB)

= 1011+ 674 =337
= 1348

C= Number
{1,........ 1022}

which divisible by 337 from

C= {337,674,1011,1348,1685,20222}

Already ~ Already  Already
counted in counted in  counted in

Set (AUB) Set (AUB) Set (AUB)

Total elements which are divisible by 2 or 3 or 337
= 1348 +2 =1350

Favourable cases = Element which are neither
divisible by 2, 3 or 337

=2022 - 1350

=672

Required probability = ﬂ = 2
2022 337

Let f(x)= 3(x2_2)3+4, x € R. Then which of the
following statements are true ?

P : x = 0is a point of local minima of f

Q:x= \/5 is a point of inflection of f

R : f is increasing for x > \/5

(A)Only P and Q (B) Only P and R
(C)Only Q and R (D) All, P, Qand R

Sol.

Sol.

Official Ans. by NTA (D)

F(x) =813
f'(x)= 81..°>(X2’2)3.&13.3(x2 ~2) 2x
- (81><6)3(Xz*2)3 x(x*~2) ¢n3

+ — + +

[ I I
2 0 V2
X = 6 is point of local min
£1(x)=(486.n3)3" ) x(x* =2)’

\_V_J v
k g(x)

g'(x)=3" (x —2) +x3 Y ax (x-2)
wx(x2—2) 3 m3a(x—2) 2x

=3 (e —2)[;;2 ~244x +6x3n3(x3 —2)3}
g'(x)= 30 (x*- 2)[5x2 24 6x*n3(x’ —2)3}
f'(x)=kg'(x)

o(4) =002 04 <o

X =+/2 is point of inflection

f'(x) > 0 for x > \/5 so f'(x) is increasing
SECTION-B

Let S = {0 € (0, 2n) : 7 cos’® — 3 sin’0 — 2
cos’20 = 2}. Then, the sum of roots of all the
equations X’ — 2 (tan’@ + cot’0) x + 6 sin’@ = 0
0eSs,is .

Official Ans. by NTA (16)

7cos’0 — 3sin’0 — 2c0s™20 = 2

4 cos’0 + 3c0s20 — 2c0s20 =2

2 (1 4 cos 20) + 3cos 20 — 2 cos™20 =2
2 c0s20—5cos20=0

c0820 (2c0s20-5)=0

c0s20 =0
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Sol.

29:(2n+1)§

e=(2n+1)§
§={F 37 57 I
4474 4

For all four values of 6

X =2 (tan’0 + cot’0) X + 6 sin’B = 0

=X -4x+3=0

Sum of roots of all four equations =4 x 4 = 16.

Let the mean and the variance of 20 observations
X Xppe X be 15 and 9, respectively. For a € R, if
the mean of (x, + a)’, (x, + a),..., (x,, + a)’ is 178,
then the square of the maximum value of o is
equal to

Official Ans. by NTA (4)

D x=15x20=300 ..()

2
le 2
~ _ (15" =9
20 15)

D x} =234x20=4680

..(if)

+a)’
Z:(x;—o)=178:>2(xl +a)? =3560

=Y X420 x +Y a’ =3560

4680+ 600c +20a” =3560

=a’ +30a+56=0

=(@+28)(a+2)=0

a=-2,-28

Square of maximum value of a is 4

Let a line with direction ratios a, —4a, —7 be
perpendicular to the lines with direction ratios 3,

-1, 2b and b, a, 2. If the point of intersection of

. x+1 y-2 YA
the line 2+b - a-b — 1

and the plane

x—-y+z=0is (a, B, y), then a+  +y is equal to

Official Ans. by NTA (10)

Sol.

(a,~4a,—7) 1 to (3,-1,2b)

a=2b ..(1)
(a,4a,-7) 1 to (b,a,—-2)
3a+4a—-14b=0
ab—4a’+14=0

From Equations (i) and (ii)
2b°—16b°+ 14 =0

2_

...(ii)

o

> o
+ o

1
‘=4b’=4
1 y-2
3

=k

a=5%-1,p=3k+2,y=k

As (a, B, v) satisfiesx—y+z=0
Sk—-1-Bk+2)+k=0

k=1

T a+B+y=9%+1=10

V)]
— [N

Let @, 4,, dy,... be an AP. If z%=4, then
r=1

4 a, is equal to

Official Ans. by NTA (16)

~S=a+d=a,=4
Or 4a,=16

Let the ratio of the fifth term from the beginning to

the fifth term from the end in the binomial

expansion of ((‘/5+ !

B

powers of % be {‘/6 : 1. If the sixth term from

B

the beginning is _& , then a is equal to

NE]
Official Ans. by NTA (84)

n
J, in the increasing
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]’; nc4(21/4)n—4 (3—1/4)4 B %

]—;1_3 n Cn_4 (21/4 )4 (3—1/4 )n—4 - 1

=6 =6
=>n-8=1=n=9

- 84
T(; :‘)CS (21/4)4(3 1/4)5 — -

B
Sa=84

The number of matrices of order 3 x 3, whose
entries are either 0 or 1 and the sum of all the

entries is a prime number, is

Official Ans. by NTA (282)

a a

11 12 13

) e{O,l}

A=la, ay, ay, a;

D a,=2,357

Total matrix = °C, +* C, +* C, +’ C,

=282

Let p and p + 2 be prime numbers and let

p! (p+D)! (p+2)!
A=|(p+D! (p+2)! (p+3)!
(p+2)! (p+3)! (p+4)!

Then the sum of the maximum values of a and J3,
such that p“ and (p + 2)" divide A, is

Official Ans. by NTA (4)

Pl (P+1)! (P+2)!
Sol. A=|(P+1)! (P+2)! (P+3)!
(P+2)! (P+3)! (P+4)!

1 1 1
A=PI(P+1)1(P+2)l| P+1 P+2 P+3

(P+2)(P+1) (P+3)(P+2) (P+4)(P+3)

A=2P!(P+1)!(P+2)!

Which is divisible by P* &(P +2)"
sa=3p=1

Ans. 4

1 1 1

8. If + + +...

2x3x4 3x4x5 4x5%x6

1
100 x 101 x 102 — 101’

Official Ans. by NTA (286)

Sol. L+L+ ..... ! K

+ =
234 345 100.101.102 101

4-2 5-3 N 102-100 2k
234 345 100.101.102 101

1 1 1 1 N 1 2k
23 34 34 45 100.101 101.102 101

1o 2k
23 101102 101

plon 1
6 102
.34k =286

+

k
—7. then 34 k is equal to

9. LetS={4,6,9}and T = {9, 10, 11, ..., 1000}. If

A={a +a+..+a:keNa,a,a,..ac¢€

S},

then the sum of all the elements in the set T — A is

equal to

10
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Sol.

10.

Official Ans. by NTA (11)

S={4,6,9} T ={9,10,11....1000}
Ala, +a,+...+a :KeN} & a, €S
Here by the definition of set ‘A’
A={a:a=4x+6y+9z}

Except the element 11, every element of set T is of
of the form 4x + 6y + 9z for some X, y, z eW

S T-A={11}

Ans. 11

Let the mirror image of a circle ¢ : X +y —2x —
6y+a=0inliney=x+1 b602:5x2+5y2+ 10gx
+ 10fy + 38 = 0. If r is the radius of circle ¢, then
o + 6r’ is equal to

Official Ans. by NTA (12)

Sol. Image of centre c, 5(1,3) inx—y+ 1=0is given

by

x, -1 _y, -3 -2(1-3+1)

1 -1

=X, =2y,=2

.. Centre of circle ¢, = (2,2)

1> +1°

- Equation of ¢, be x* +y* —4x -4y + ﬁ

5
Now radius of c, is ‘/4+4—3—§=\/%=r

(radius of cl)2 = (radius of cz)2

=>10-a=— =a=—
5

Lo+ 6rt =

2 48
5
5

0

11
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FINAL JEE-MAIN EXAMINATION - JULY, 2022

(Held On Friday 29t July, 2022)

TIME:3:00PM to 06: 00 PM

Sol.

SECTION-A
Two identical metallic spheres A and B when
placed at certain distance in air repel each other
with a force of F. Another identical uncharged
sphere C is first placed in contact with A and then
in contact with B and finally placed at midpoint
between spheres A and B. The force experienced

by sphere C will be :

(A) 3F/2 (B) 3F/4

(OF (D) 2F

Official Ans. by NTA (B)

Letga=qs=q

@) = KL
2

r
When C is placed in contact with A, charge on A

&CwillbeI%

Now C is placed in contact with B, charge on B &

q
Cwill be— -2 _3
2 4
Now,
3q
q F ! F 3q
3 ® © ® a1
r r
2 2
(qu qu ;
F'=F,—F = 4r2 2 Tq
4
3Kq* 3F
o4 _T ®
Match List I with List I1.
ListI List IT
A. | Torque I. | Nms'
B. | Stress . |Jkg'
Latent
C. | Heat III. | Nm
D. | Power |IV.|Nm”

Sol.

Sol.

Choose the correct answer from the options given
below:

(A) A-I11, B-1I, C-I, D-IV

(B) A-111, B-1V, C-11, D-1

(C) A-1V, B-1, C-111, D-1I

(D) A-11, B-III, C-1, D-IV

Official Ans. by NTA (B)

Torque = Fxr, Nm
F
Stress = ~1° N/m?
ea
Energy 4
Latent heat = ——== JKg
Mass
k
Power = Wor Nms™
Time

A-II1, B-1V, C-II, D-1
Two identical thin metal plates has charge q;and q»
respectively such that q; > q,. The plates were

brought close to each other to form a parallel plate

capacitor of capacitance C. The potential
difference between them is :
(Ch +q2) (Ch _qz)
A) ———=2 B) ————=~
(A) C (B) C
((h _Q2) 2(q1 _qz)
C) ————=~ D) ——=2
©) e (D) C
Official Ans. by NTA (C)
Electric field between plates E = 979
Ae,

V=Ed= 1% 4

So

V: ql_qz
2C
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Given below are two statements: one is labelled as

Assertion A and the other is labelled as Reason R.

Assertion A: Alloys such as constantan and

manganin are used in making standard resistance

coils.

Reason R: Constantan and manganin have very

small value of temperature coefficient of

resistance.

In the light of the above statements, choose the

correct answer from the options given below.

(A)Both A and R are true and R is the correct
explanation of A.

(B) Both A and R are true but R is NOT the correct
explanation of A.

(C) A is true but R is false.

(D) A is false but R is true.

Official Ans. by NTA (A)

Theory based

A 1 m long wire is broken into two unequal parts
X and Y The X part of the wire is streched into
another wire W. Length of W is twice the length of
X and the resistance of W is twice that of Y. Find
the ratio of length of X and Y.

(A)1:4 B)1:2

©)4:1 D)2:1

Official Ans. by NTA (B)

W
Ix
Ly

When wire is stretched to double of its length, then
resistance becomes 4 times
RW = 4RX = 2RY

6.

Sol.

Sol.

A wire X of length 50 cm carrying a current of 2 A
is placed parallel to a long wire Y of length 5 m.
The wire Y carries a current of 3 A. The distance
between two wires is 5 cm and currents flow in the

same direction. The force acting on the wire Y is :
Y|

X
2A 3A

< 5¢cm—

(A) 1.2 x 10 N directed towards wire X.
(B) 1.2 x 10°* N directed away from wire X.
(C) 1.2 x 10* N directed towards wire X.
(D) 2.4 x 10~ N directed towards wire X.
Official Ans. by NTA (A)

Force of interaction =1, ¢, B}»

bl
2nr
_ 4nx107 x6x0.5
© 2ax5x1072
=12 x 107 towards X
A juggler throws balls vertically upwards with

same initial velocity in air. When the first ball
reaches its highest position, he throws the next
ball. Assuming the juggler throws n balls per
second, the maximum height the balls can reach is

(A)g/2n (B) g/n
(C) 2gn (D) g/2n*
Official Ans. by NTA (D)
Time taken by ball to reach highest point = 4
g
Frequency of throw = g_on
u
—u=E
n
2
g
Hmax = ﬁ = 2
g 2g
-
2n’
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Sol.

Sol.

A circuit element X when connected to an a.c.
supply of peak voltage 100 V gives a peak current
of 5 A which is in phase with the voltage. A
second element Y when connected to the same a.c.

supply also gives the same value of peak current
which lags behind the voltage by g If X and Y

are connected in series to the same supply, what

will be the rms value of the current in ampere ?

W2 B Oz M2
2 2 2

z 9%

Official Ans. by NTA (D)

Element X should be resistive with R = 20Q
Element Y should be inductive with X; =20 Q

When X and Y are connector in series

Z=X?} +R* =202

_E,_ 100 _ 5
Z 202 2
-l 5

= =—A
ms \/5 2

An unpolarised light beam of intensity 2I, is

0

passed through a polaroid P and then through
another polaroid Q which is oriented in such a way
that its passing axis makes an angle of 30° relative

to that of P. The intensity of the emergent light is

L L 3l 3Ly
WL ®> O O

Official Ans. by NTA (C)

210 I, e 1,

1
I =§(2IO)=IO

L=1 cos’30°
3 3,

=], >==2

4 4

10.

Sol.

11.

Sol.

An o particle and a proton are accelerated from
rest through the same potential difference. The
ratio of linear momenta acquired by above two

particals will be :

(A) 2 :1 (B) 242 :1
(C) 42 :1 (D)8:1
Official Ans. by NTA (B)

p=+2mE =, meqV

L \/ﬂxz
P, mq, 1 1

Read the following statements:

(A) Volume of the nucleus is directly proportional
to the mass number.

(B) Volume of the nucleus is independent of mass
number.

(C) Density of the nucleus is directly proportional
to the mass number.

(D) Density of the nucleus is directly proportional
to the cube root of the mass number.

(E) Density of the nucleus is independent of the
mass number.

Choose the correct option from the following

options.

(A) (A) and (D) only.  (B) (A) and (E) only.

(C) (B) and (E) only. (D) (A) and (C) only

Official Ans. by NTA (B)

Roc A

V=§nR3ocA

Mass oc A

So density is independent of A.
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13.

Sol.
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An object of mass 1 kg is taken to a height from
the surface of earth which is equal to three times

the radius of earth. The gain in potential energy of

the object will be
[If, g=10ms > and radius of earth = 6400 km]
(A)48 MJ (B)24 MJ
(C)36 MJ (D) 12MJ
Official Ans. by NTA (A)
U - —GMm
R
__GMm

! 4R

AU=U, U, = 3GMm
4R

=—mgR

3 5
==xIx10x64x10

4
=48 MJ

A ball is released from a height h. If t; and t, be the
time required to complete first half and second half
of the distance respectively. Then, choose the

correct relation between t; and t,.
A, =(V2)t, B) t, =(v2-1)t,

© =2+ Ot =(2-1)
Official Ans. by NTA (D)

For first E
2

h_ 1.
> 2g1

For total height h
1 2
h= 5 g(t, +t,)

1t

2t +t,
1+t—2=\/5

tl
t, 1

t, 21
t=(V2-1)g,

14.

Sol.

15.

Sol.

Two bodies of masses m; = 5 kg and m, = 3 kg are
connected by a light string going over a smooth
light pulley on a smooth inclined plane as shown in
the figure. The system is at rest. The force exerted
by the inclined plane on the body of mass m; will

be :[Take g =10 ms ]

m,
m,

. Q
(A)30N (B)40 N
(C)50N (D) 60 N
Official Ans. by NTA (B)

For equilibrium m,g = m,g sin6

sinezﬁzé
m 5
cos9=i
5

Normal force on m; = 5g cos0
4
= 5><10><§ =40N

If momentum of a body is increased by 20%, then
its kinetic energy increases by :

(A) 36% (B) 40%

(C) 44% (D) 48%

Official Ans. by NTA (C)

P’:P+£P=1.2P
100

K'-K

% change in KE = x100

Pt P

= —2mP22m x100

2m
=[(1.2)> = 1] x 100
=44 %
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16.

Sol.

17.

Sol.

The torque of a force 5i +33 — 7k about the origin
is 1. If the force acts on a particle whose position
vector is 2i + 23 +k, then the value of T will be :

(A) 111 +19j— 4k (B) —11i+9j—16k

(C) =171 +19j—4k (D) 171+9j+16k

Official Ans. by NTA (C)
i j k

T=fxF=2 2 1
53 7

=i(-14-3)—j(-14-5)+k(6-10)
=—171+19]—4k

A thermodynamic system is taken from an original
state D to an intermediate state E by the linear
process shown in the figure. Its volume is then

reduced to the original volume from E to F by an

isobaric process. The total work done by the gas

from D to E to F will be

1\
600 D

£

Z

A

% 300 5 E
§

2y

0 2.0 5.0
Volume V,(m’)

(A)—45017 (B)4507]
(C)9001] (D) 1350J
Official Ans. by NTA (B)

Wi =%(600+ 300)3J

=13507
Wy =-300x3=-900]

Wy =4501]

18.

Sol.

19.

Sol.

20.

The vertical component of the earth's magnetic
field is 6 x 10~ T at any place where the angle of
dip is 37°. The earth's resultant magnetic field at

that place will be (Given tan 37° = %)

(A)8x10°T (B)6x10° T
(C©)5x10°*T (D)1 x10*T
Official Ans. by NTA (D)

//

(6=37°
By =Bsin o

B

6 x 10’5=B§
5

B=10x10"T

=10°*T

The root mean square speed of smoke particles of
mass 5 x 10" kg in their Brownian motion in air at

NTP is approximately. [Given k = 1.38 x 10> JK ']

(A)60 mm s’ (B) 12mm s

(C)15mms’ (D) 36 mms"'

Official Ans. by NTA (C)

v z\/3k7T=\/3><1.38><1023><293
s m 5%x107"

~15mm/s

Light enters from air into a given medium at an
angle of 45° with interface of the air-medium
surface. After refraction, the light ray is deviated
through an angle of 15° from its original direction.

The refractive index of the medium is :

(A)1.732 (B) 1.333
(C)1.414 (D) 2.732
Official Ans. by NTA (C)
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air
N 1
45 (W)
i=45°

’%\ med
D=i-r

15°=45-r=r=30°
n, sin i = n, sinr
1 sin45° = p sin30°

1

1

p— M_

NI

n=+2=1414
SECTION-B

A tube of length 50 cm is filled completely with an
incompressible liquid of mass 250 g and closed at
both ends. The tube is then rotated in horizontal
plane about one of its ends with a uniform angular
velocity x«/F rad s If F be the force exerted by
the liquid at the other end then the value of x will
be

Official Ans. by NTA (4)

Do

<>

2
= /— F
0.25%0.5 VF

Vi JF
=4+F

2.

Sol.

Sol.

Nearly 10% of the power of a 110 W light bulb is
converted to visible radiation. The change in
average intensities of visible radiation, at a

distance of 1 m from the bulb to a distance of 5 m

is @ x 107 W/m®. The value of 'a' will be

Official Ans. by NTA (84)

P'=10% of 110 W

- 19 0w
100

=11W

P! P’
hh T
1

_H[E_L}
4aml1 25

1124

=X —

4n 25

2
4mr;

204
Y

x102 =84x102W /m>

A metal wire of length 0.5 m and cross-sectional
area 10" m” has breaking stress 5 x 10° Nm?. A
block of 10 kg is attached at one end of the string
and is rotating in a horizontal circle. The maximum

linear velocity of block will be ms .

Official Ans. by NTA (50)

mv?> B 10 x v? _
b4 0.5

T= 20v?

Tmax = Breaking stress x Area
=5x108x10*=5x10*
20V* =5 x 10*

V= %104:50m/s
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Sol.

Sol.

The velocity of a small ball of mass 0.3g and
density 8g/cc when dropped in a container filled
with glycerine becomes constant after some time.
If the density of glycerine is 1.3 g/cc, then the
value of viscous force acting on the ball will be

x x 107 N, the value of x is . [use g = 10m/s*]

Official Ans. by NTA (25)

Fy + Fg = mg (v = constant)

FVImg—FB
=pgVg—p. Vg
:(PB _pL)Vg
-3
=(8—1.3)x10+3x%x10
X
_ 6.7><0.3X10,2 (g=10)
67x3

x10™% =25.125x107*

Ans. 25.125

A modulating signal 2sin(6.28 x 10°t is added to
the carrier signal 4sin (12.56 x 10%)t for amplitude
modulation. The combined signal is passed
through a non-linear square law device. The output
is then passed through a band pass filter. The
bandwidth of the output signal of band pass filter

willbe  MHz.
Official Ans. by NTA (2)

Frequencies present in output of square law device
2f, fo+f,, f, fo—fn 2., fn

After passing through band bass filte.

fe + fin, £, fo — fin

Band width = 2f;,

2w, 6.28x10°
2n 3.14
=2 MHz

6.

Sol.

Sol.

The speed of a transverse wave passing through a
string of length 50 cm and mass 10 g is 60 ms ™.
The area of cross-section of the wire is 2.0 mm” and its
Young's modulus is 1.2 x 10" Nm™. The extension of
the wire over its natural length due to its tension will be
x x 10° m. The value of x is

Official Ans. by NTA (15)

w

60 = /%xo.s
10x10°

T (60)° x107

T
vV, = |-
n

=72N
0.5
MZF_EZ 72%0.5
AY 2x107%x1.2x10"
_ 235 10%5=15x 107
Ans. 15

The metallic bob of simple pendulum has the
relative density 5. The time period of this
pendulum is 10 s. If the metallic bob is immersed
in water, then the new time period becomes 5x s.
The value of x will be

Official Ans. by NTA (5)

mg'=mg — Fp

_PsVE—p.Vg
PV

Ps g

5-1
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A 8 V Zener diode along with a series resistance R
is connected across a 20 V supply (as shown in the
figure). If the maximum Zener current is 25 mA,

then the minimum value of R will be Q.

AAA
LA

R,

"L
AAMA
VWYY

|1
'20v
Official Ans. by NTA (480)

e—IR-V,=0

20-IR-6=0

IR=12

25x10°R=12

R 12 — =480Q
25x10

Two radioactive materials A and B have decay
constants 254 and 16 respectively. If initially they
have the same number of nuclei, then the ratio of

the number of nuclei of B to that of A will be "e"

) 1 .
after a time _k The value of a is
a

Official Ans. by NTA (9)

I U SR
A —h, 25L—16L O

10.

Sol.

A capacitor of capacitance 500 uF is charged
completely using a dc supply of 100 V. It is now
connected to an inductor of inductance 50 mH to
form an LC circuit. The maximum current in LC

circuit will be A.

Official Ans. by NTA (10)

Energy stored in capacitor

=1cv2 =1500x10*6 x10*
2 2

=2
2

Current will be maximum when whole energy of
capacitor becomes energy of inductor.

Lipo3
2 2

L \/50><107
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Sol.

SECTION-A
Consider the reaction
4HNO;(/) + 3KCl(s) — Cly(g) + NOCl(g) +
2H,0(g) + 3KNO;(s)
The amount of HNO; required to produce 110.0 g
of KNOj is :
(Given : Atomic masses of H, O, N and K are 1,
16, 14 and 39, respectively.)
(A)322¢g (B)69.4 ¢
(C)915¢ (D)1625¢g
Official Ans. by NTA (C)

4HNO; () +3KCl(s) - Cl, (g)+NOCI(g)+2H,0(g) + 3KNO, (g)

X gm 110 gm
X Mole=M
63 101
43
1—>i

4
X 3 x 110
—_— > —X—=—
63 4 63 101
X=110><63><4=91_ng

101x3

Given below are the quantum numbers for 4
electrons.

A.n=3,1=2,m=1,mg=+1/2

B.n=4,/=1,m; =0, mg=+1/2
Cn=4,/=2,m=-2m=-1/2
D.n=3,/=1,m =-1,my=+1/2

The correct order of increasing energy is :
(A)D<B<A<C (B)D<A<B<C
(CO)B<D<A<C (D)B<D<C<A
Official Ans. by NTA (B)

Sol.

Sol.

Energy order of subshell decided by (n+\) rule.
A=3d=>n+1=5

B=4p=n+i=5

C=>4d=n+/=6

D=3s=(nt+ /() =4

D<A<B<C
C(s) + Oy(g) > CO,(g) + 400 kJ

C(s) + %Oz(g) > CO(g) + 100 kJ

When coal of purity 60% is allowed to burn in
presence of insufficient oxygen, 60% of carbon is
converted into 'CO' and the remaining is converted
into 'CO,".

The heat generated when 0.6 kg of coal is burnt is
(A) 1600 kJ (B) 3200 kJ

(C) 4400 kJ (D) 6600 kJ

Official Ans. by NTA (D)

C(S) + Oy(g) = COx(g) +400 kJ
1 g mole

C(s)+%02(g)—>CO(g)+100kJ ... (L)

0.6 x 1000
=600 gm

600 x 60 (Pure Carbon)
100

=360gm = % =30mole (Pure Carbon)

Carbon converted into CO, =(30 —-30x %j

=12 mole

60
and carbon converted in CO = 30x 00" 18mole

Energy generated during II equation
=18 x 100

=1800kJ

Energy generated during I* reaction.
=12 x 400

=4800

Total = 1800 + 4800 = 6600 kJ
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200 mL of 0.01 M HCI is mixed with 400 mL of
0.01M H,SO,. The pH of the mixture is .

(A)1.14 (B) 1.78
(©)2.34 (D) 3.02
Official Ans. by NTA (B)
HCI + H,SO,
[ ] (0.01x200) +(0.01x2x 400)
600

_2+8_10 1

600 600 60
pH= —log{i}

60

=1.78

Given below are the critical temperatures of some

of the gases :

Gas Critical temperature (K)
He 5.2

CHy4 190

CO, 304.2

NH; 405.5

The gas showing least adsorption on a definite

amount of charcoal is :

(A)He (B) CH,
(C) CO, (D) NH;
Official Ans. by NTA (A)

More the critical temp. of gas greater is the ease of
liquefaction hence greater is the adsorption.

In liquation process used for tin (Sn), the metal :
(A) is reacted with acid

(B) is dissolved in water

(C) is brought to molten form which is made to
flow on a slope

(D) is fused with NaOH.

Official Ans. by NTA (C)

Liquation process is used for metal having low
melting point such as tin in which they are heated
and brought to molten state and made to flow down
the slope while impurities with higher melting

point left on the top.

7.

Sol.

Sol.

Sol.

10.

Sol.

Given below are two statements.

Statement [ : Stannane is an example of a
molecular hydride.

Statement II : Stannane is a planar molecule.

In the light of the above statement, choose the most
appropriate answer from the options given below :
(A) Both Statement I and Statement II are true.

(B) Both Statement I and Statement II are false.

(C) Statement I is true but Statement II is false.

(D) Statement I is false but Statement II is true.
Official Ans. by NTA (C)

SnHy is non planar molecular hydride
H

I

Sn
o1 Ny

H Tetrahedral shape, sp’ hybridisation

Portland cement contains 'X' to enhance the setting
time. What is 'X'?

(A) CaSO,. %HZO (B) CaS0,.2H,0

(C) CaS0O, (D) CaCOs
Official Ans. by NTA (B)

Gypsum (CaS0,4.2H,0) is used to enhance setting
time in portland cement.

When borax is heated with CoO on a platinum
loop, blue coloured bead formed is largely due to :

(A) B,Os (B) Co(BO,),
(€) CoB,O; (D) Co[B4Os(OH),]
Official Ans. by NTA (B)

Na2B4O7'10H20 L) N32B407 + 10H20

Na,B.0; e 2NaBO,(sodium meta borate) + B,O;

B,0; + CoO — Co(BO,),(cobalt (II) meta borate)
Blue Bead

Which of the following 3d-metal ion will give the

lowest enthalpy of hydration (AyqH) when

dissolved in water ?

(A)Cr** (B) Mn*"

(C) Fe* (D) Co**

Official Ans. by NTA (B)

Ton AH . (k/mole)
Ccr’’ -1925

Mn** ~1862

Fe* ~1998

Co* -2079
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11.

Sol.

12.

Sol.

13.

Octahedral complexes of copper (II) undergo
structural distortion (Jahn-Teller). Which one of
the given copper (II) complexes will show the
maximum structural distortion ?
(en—ethylenediamine; H,N-CH,-CH,-NH,)

(A) [Cu(H0)6]SO4 (B) [Cu(en)(H20)4]SO4
(C) cis-[Cu(en),Cl,] (D) trans-[Cu(en),Cl,]
Official Ans. by NTA (A)

There is unsymmetric filling of e, subset of Cu™
ion, while there is symmetrical distribution in ty,
set, if the complex has same ligand there will be
equal repulsion which leads to symmetrical bond
length along t,, , but due to uneven filling of
electron in e, subset, either octahedral will be
elongated or compressed.

Dinitrogen is a robust compound, but reacts at high
altitude to form oxides. The oxide of nitrogen that
can damage plant leaves and retard photosynthesis
is:

(A)NO (B) NO;

(C)NO; (D) NO,

Official Ans. by NTA (C)

Ny(g) + Ox(g) = 2NO(g)
2NO(g) + O(g) = 2NOx(g)
NO, damage plant leaves
structure  of

Correct y-methylcyclohexane

carbaldehyde is :
(@)

A) /\O)‘\H

i
CH,—C—H
B)

o

i
CH,—C—H
(D)

Official Ans. by NTA (A)

Sol.

14.

Sol.

15.

0
|

Lo

y-methyl cyclohexane carbaldehyde

Compound 'A' undergoes following sequence of
reactions to give compound 'B'. The -correct
structure and chirality of compound 'B' is:

[where Et is —C,Hs]

(i)Mg,Et,0
Br (ii)D,0

7

Compound 'A’

" >_<D , Achiral

B) >_<OD , Chiral

©) >_<D , Chiral

D) >_AOD , Achiral

Official Ans. by NTA (C)

(1) Mg7 8t20 S

< >B

/ AN E
Br (i) D,O
>—< chiral
D b
Given below are two statements.

Statement [ The compound "l H is

CH,
optically active.
CH,

O,N
Statement IT : 2 |

HW
s

is mirror image of

above compound A.

In the light of the above statement, choose the
most appropriate answer from the options given
below.

(A) Both Statement I and Statement II are correct
(B) Both Statement I and Statement II are
incorrect.

(C) Statement I is correct but Statement II is
incorrect.

(D) Statement I is incorrect but Statement II is
correct.

Official Ans. by NTA (C)
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Sol.
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o CH
0 |
NO,
B _CH,
¢ ¢
A) (B)

Having same configuration.

When enthanol is heated with conc. H,SO,, a gas is
produced. The compound formed, when this gas is
treated with cold dilute aqueous solution of

Baeyer's reagent, is :

(A) Formaldehyde (B) Formic acid
(C) Glycol (D) Ethanoic acid
Official Ans. by NTA (C)
conc. H,SO
CH,~CH,-OH # CH,=CH,
Bayer's
Reagent
e
OH OH
glycol
The Hinsberg reagent is :
i
A ﬁ—Cl
WO
N, CI”
(B)
0]
(C) N K"
(0)
)
o, ST
HO
Official Ans. by NTA (A)
u
@
(0]

B.S.C (Benzene sulphonyl chloride) is known's
Hinsberg Reagent

18.

Sol.

19.

Sol.

20.

Sol.

Which of the following is NOT a natural polymer?
(A) Protein

(B) Starch

(C) Rubber

(D) Rayon

Official Ans. by NTA (D)

Rayon is semisynthetic polymer.

Given below are two statements. One is labelled as
Assertion A and the other is labelled as Reason R.
Assertion A : Amylose is insoluble in water.
Reason R : Amylose is a long linear molecule with
more than 200 glucose units.

In the light of the above statements, choose the
correct answer from the options given below.
(A)Both A and R are correct and R is the correct
explanation of A.

(B) Both A and R are correct and R is NOT the
correct explanation of A.

(C) A is correct but R is not correct.

(D) A is not correct but R is correct.

Official Ans. by NTA (D)

Amylose is water soluble.

A compound 'X' is a weak acid and it exhibits
colour change at pH close to the equivalence point
during neutralization of NaOH with CH3;COOH.
Compound 'X' exists in ionized form in basic

medium. The compound 'X' is :

(A) methyl orange (B) methyl red
(C) phenolphthalein (D) erichrome Black T
Official Ans. by NTA (C)

Phenolphthalein is weak acid give colour in basic

medium.
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Sol.

SECTION-B

'x' g of molecular oxygen (O,) is mixed with 200 g
of neon (Ne). The total pressure of the non-
reactive mixture of O, and Ne in the cylinder is 25
bar. The partial pressure of Ne is 20 bar at the
same temperature and volume. The value of 'x'
is

[Given: Molar mass of O, =32 g mol .
Molar mass of Ne = 20 g mol ']
Official Ans. by NTA (80)

0O, + Ne

Xgm 200gm

Piota1 = 25 bar ; Pn. =20
Po, + Py =25

Po, =25-20 =5bar

X
_ 3
=% 200
7_}_7
32 20
X
1_ 3
S X0
32
l_ xx32
5 32(x+320)
5x=x +320
4x =320
X:ﬁ:g()gm
4

Consider, PFs, BrFs, PCls, SF¢, [ICl;], CIF; and
IFs.

Amongst the above molecule(s)/ion(s), the number
of molecule(s)/ion(s) having sp’d® hybridisation
is

Official Ans. by NTA (4)

Sol.

- sp3 d Hybridisation

N a” sp’ Hybridisation

Cl

FFF
AN %

/7 \... —sp'd’ Hybridisation
F | F

©
cl

N }_ e
o’ 0 ¢

F

- sp3 & Hybridisation

|
Cl—F — sp d Hybridisation

X/

- sp3 & Hybridisation

1.80 g of solute A was dissolved in 62.5 cm’ of
ethanol and freezing point of the solution was
found to be 155.1 K. The molar mass of solute A
is__gmol ™.

[Given: Freezing point of ethanol is 156.0 K.

Density of ethanol is 0.80 g cm .
Freezing point depression constant of ethanol is

2.00 K kg mol ']
Official Ans. by NTA (80)

Mass of C,HsOH=62.5x0.8=50g
ATi=Kixm

. 1.8x1000
M,, x50

09=2

_ 2x1.8x1000
v 0.9%x50
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Sol.
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For a cell, Cu(s) |[Cu*"(0.001M] |Ag"(0.01M)| Ag(s)
the cell potential is found to be 0.43 V at 298 K.
The magnitude of standard electrode potential for
Cu*/Cuis __ x107%V.

2.303RT

[Given E® =0.80V and

Ag'/Ag

= 0.06V}

Official Ans. by NTA (34)

At anode

Cu— Cu* +2¢

At cathode

2Ag" +2e¢ - 2Ag

Cell reaction — Cu + 2Ag" — Cu** + 2Ag

2+
Ecell = Ef:)ell - 0.06 log [Cu 1
2 +
[Ag"]
043=", ~ 206,00 (0.0012)
2 (0.01)
EY, =0.46
0 _ 0 0
Ecell - EAg+/Ag - ECu“/Cu
. 0
046=0.80—E ..
0 _
ECu2+/Cu =0.34volt
0 _ -2
ED .. o, =34x10

Assuming 1pg of trace radioactive element X with
a half life of 30 years is absorbed by a growing
tree. The amount of X remaining in the tree after
100 yearsis__ x10 'ug.

[Given : In 10 = 2.303; log2 = 0.30]

Official Ans. by NTA (1)

W=0.1xpug
Ans. 1 x 107" ug

6.

Sol.

Sol.

Sol.

Sum of oxidation state (magnitude) and
coordination number of cobalt in Na[Co(bpy)Cls]
is__
(Given bpy = & / \)

=N N=

Official Ans. by NTA (9)

Coordination no. = 6

Oxidation state = 3

6+3=9

Consider the following sulphure based oxoacids.
H,S0;, H,SO,, H,S,05 and H,S,0;.

Amongst these oxoacids, the number of those with
peroxo(O-O) bondis .

Official Ans. by NTA (1)

Il

H-0-S-O-H (H,S0,)
I

H4yls|4}H (H,S0,)

Il Il
HO—ﬁ—O—O—?I—OH (H,S,05)
0

0

(1l
H—O—S—O—Sl—OH (1,S,0,)

8
A 1.84 mg
compound 'X' of molar mass 92.0 g/mol gave
1.344 mL of H, gas at STP. The number of
alcoholic hydrogens present in compound 'X'

sample of polyhydric alcoholic

is

Official Ans. by NTA (3)

R(OH), - H,
PoACon H —
(1.84x10_3j 1.344
X = X
92 2.4

~ 1.344%x2x92x1000
1.84 22400

2

X=6
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Sol.

10.

Sol.

The number of stereoisomers formed in a reaction

of () Ph(C=0) C(OH)(CN)Ph with HCN is .

Official Ans. by NTA (3)

g g g
Ph—C—(IZ—PhMPh—(EfICfPh
N CN CN
@)

3 stereoisomers

The number of chlorine atoms in bithionol is .

Official Ans. by NTA (4)

Bithinol
OH OH
Cl S Cl
Cl Cl

Chlorine atoms = 4
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(Held On Friday 29* July, 2022)

FINAL JEE-MAIN EXAMINATION - JULY, 2022

TIME:3:00PM to 06: 00 PM

Sol.

SECTION-A -1 2
Sol. = | |
If z # 0 be a complex number such that |z 1 =2,
z
0 1 .
then the maximum value of Izl is: (1) Ry >R, +Ry; L _J possible
(A) V2 (B) 1 | -
2) R, < R,; ossible
©) VJ2-1 (D) 2 +1 @ R, 2{—1 2}13
Official Ans. by NTA (D) (3) Option is not possible
-1 2 _
- 1/sd =2 4 R, >R, +2R; 13 possible
P S | T Letlzd =1 3. If the system of equations
lz| z lz| X+y+2=6
r—lS2£r+l 2X + 5y + oz =P
r r X+2y+3z2=14
. 1 <&t +12 2 always true has infinitely many solutions, then o + B is equal
r r :
to:
r—12—2&r—l£2 (A)8 (B) 36
f f (C) 44 (D) 48
2
r—1<2r Official Ans. by NTA (C)
r—-2r<l
(r-1y<2 Sol. x+y+z=6__(1)
r—1<42 2x+S5y+oz=0__(2)
Azl =1+42 X+2y+3z=14__ (3)
. . . X+y=6-z
Which of the following matrices can NOT be
X+2y=14-3z
-1 2
obtained from the matrix { J by a single On solving
x=z-2 =>y=8-2zin(2)
elementary row operation?
2(z -2)+5@8-2z)+0z=
0 1 1 -1
(A) 1 -1 B) 1 2 (o — 8) z =B — 36 For having infinite solutions
a-8=0 & B-36=0
© -1 2 D) -1 2
5 7 13 a=8,p=36 (a+ B =44)
Official Ans. by NTA (C)
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Let the function

log, (1 + 5x) —log, (1 + ocx)

O
10 ’
be continuous at x = 0.
The o is equal to :
(A)10 (B) -10
©5 (D) -5
Official Ans. by NTA (D)
. In(1+ 5x) - In(1 + ax) X %0
10 ;x=0

lim 1n(1+5x) —In(1+ ax) 10
x—0 X -

Using expension

lim (5x+....)—(ox+..... ~

x—>0 X
S-a=10=a=-5

If [t] denotes the greatest integer < t, then the value

of j;[zx—|3x2—5x+2|+1]dx is:

N V37 +/13-4 ®) B7-13-4
6 6
© —J37—6JE+4 ) —J?T7+6 13+4

Official Ans. by NTA (A)

I=

o —

[2x—|3x2 —3x —2x +2|+1]dx

Izj [2x=1(3x—2)(x 1) I]dx+jldx

2/3 1

= —(3x% = 2

I ! [(2x (3x 5x+2))}dx+2/3(2x+(3x 5x+2))dx+1
2/3

I= j [—3x2 +7x—2]dx+ j(3x2 —3x+2)dx+1

0 2/3

y=73x2+7x72

4/3

o .1/3' ; 2

_7-37 , 713
o= ,B=

6 6

T(—Z)dx + lj} (-Ddx + j‘ 0dx + 2j}l.dx
0 a B

173
1 2 1
=-20—-|--a [+=—B=-a-B+=
(3 ) 3 P B 3

y=3x273x+2

2

4/3

When x e (%,1)

3x? —3x+2e(%,2)

[3x°=3x+2]=1

j[3x2 —3x+2]dx=1(1—§)=%

2/3

Hence I=(§—(a+ﬁ))+(%)+l

A=

3 6 6

2 BT

3 6

V37+413-4

6
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Sol.

Sol.

Let {a,} _ be asequence such that a, = a, = 0 and

a.,=3a —2a,+1,Vn=0.

n+2

Thena, a,-2a a,-2a

to:

23 24

+4a is equal

22 24

(A) 483 (B) 528 (C) 575 (D) 624

Official Ans. by NTA (B)
a,=0,a,=0

a,=3a, -2a,:n20
Q- a,,=2 (@, ~a)+1
n=0 a,—a, =2 a,
n=1 a,—a,=2(a,
n=2 a,—a,=2(a,
n=n a,—a. =2

n+l

—a)+1
—a)+1

—a)+1

—a)+1

( 4. a) 2(an+l_a0)—(l’l+l)=0

a.,=2a, +([n+1)
n—->n-2

a —2a_ =n-1

Now a,a —2a.a,6 —2a.a +4aa

25723

227724

= (a,—2a,,) (a,—2a,) = (24) (22) =528

20

Z:(r2 +1)(r!) is equal to:

r=1

(A)22!-21! (B) 22! -2 (211
(©) 21! -2 (201 (D) 21! -20!

Official Ans. by NTA (B)

S 1)r
S

S ((re1)(r+1)rat)- B
¥ (e )+ 1) )3

22-)-(21-1)

=20.211=221-2.21!

Il
—~ L

((r +1)' r')

2022

(33
ooy T
@ )50
(C) 310111( J ( )
1011 T
D)3 I(6j 1(3) 0

Official Ans. by NTA (A)

8.  For I(x)= dex, if 1(;) ~ 2101 then

wl;\ oxl;l
||

| a

Sol. I(x)= JSCCZ x.8in™22 x dx — 2022J' sin 22 x dx
I I
= tanx.(sin x ) +I (2022) tan x.(sinx ) ™" cos xdx

202

—2ozzj (sinx) " dx

I(x) = (tanx) (sinx) "™ +

-2022
1
At X =n/4 2‘”“:[— +C..C=0
Hence I(x = ‘tan);m
(smx)
1 22022
I(TC/6)= 02
1 NG
3| =
(3]
2022
I(n/3)= ER (g}

2

310101(75 / 3) = I(Tc / 6)
9. If the solution curve of the differential equation
dy x+y-2

= I
(\/ngozz (\/5)2021 3100

passes through the point (2,1) and
dx X-y

(k + 1,2), k > 0, then
1

A) 2tan”!| — |=log (k% +1

(A) (k) g, (K2 +1)

(B) tan”' &) = log, (k2 +1)

(C) 2tan”! (ﬁ) = log, (k2 +2k+ 2)

a1 kK*+1
(D) 2tan [kj_log{—k j

Official Ans. by NTA (A)
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dY X+Y

dX X-Y

y=vx Y_y x&

dX dX

vixdV _1+V x4V _
dX 1-V dX

1-V X

J'_zdvz ax

1+V X

J‘ dv lj2VdV_.[d_X

1+v2 2314 vE ) x

tan'lV—lln(1+V2)=lnX+c
2

VZ+1
1-V

2
tanl(X —lln 1+Y—2 =In(X)+c
X 2 X

tan”! (Y__lJ_lln[l+%len(x—l)+C

x—1) 2 (x—l
Passes through (2,1)
0—% Inl=Inl+c..c=0

Passes through (k + 1, 2)

. tan”' l —lIn 1+i2 =Ink
k) 2 k

2
2tan™ 1 =1In 1+i{ +2Ink
k k

2tan”" (%) =In(1+k?%)

Let y = y (x) be the solution curve of the

dy

2x% +11x+13

differential equation —+[
dx

(x+3)

x> +6x2+11x+6

|

y =—=,x > -1, which passes through the point

x+1
(0,1). Then y (1) is equal to:

1 3 5
A) = B) = C) >
( )2 (B) 5 © 3
Official Ans. by NTA (B)

7
D) 5

Sol.

11.

dy 2x*+11x+13 ) x+3
dx (x’+6x>+11x+6 x+1

[p(xdx IF. = /P

2x2+11x+13)dx
Jpeodx :j(x+l)(x+2)(x+3)
Using partial fraction
2x% +11x+13 __A . B . C
(x+1)(x+2)(x+3) x+1 x+2 x+3

A=222
2

B=1

C=-1

-.-jp(x)dx=A1n(x+1)+B1n(x+2)+c1n(x +3)

zln{(x+l)2(x+2)J

X+3

_ e_[p(x)dx _ (X+1)2 (x+2)
(x+3)

Solution y (IF) = [ Q.(IF)dx

LF

y[(x+1)2(x+2)J_J-(MJ(X+1)/(X+2)dX

X+3 M (,XA-/?)
(x+1)2 (x+2) _x 3%’
y[x—HJ_?+T+2X+C

Passes through (0, 1) C :%
Now putx =1
3
=>yl)=—
yh=7

Let m , m, be the slopes of two adjacent sides of a
square of side a such that

a’ +11a+3(m§ +m§)=220. If one vertex of the

square is (10(cosa — sina), 10 (sino + cosa)),

where o € (O,g} and the equation of one diagonal
is (cosa — sina) X + (sina + cosa) y = 10, then 72
(sin‘o + cos’a) + a’ —3a + 13 is equal to:

(A) 119 (B) 128

(C) 145 (D) 155

Official Ans. by NTA (B)
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Sol.

mlmz=—l
a’+1la+3 [mf+i2j=2zo

1

D C
my M

A B
Eq. of AC

AC = (cosa — sina) + (sina + cosa) y = 10
BD = (sina. — cosa) X + (sina. — cosa) y =0
(10 (cosa — sina), 10 (sino — cosa))

sinol — cosa

SlopeofAC:( Jztan@zM

sino + cosal

Eq. of line making an angle nr, with AC

b
m =+ tan—
4

m, =

m 2

19
T

1+mtan—

4

m+l m-1
= or
1-m 1+4+m

sino —cosa
+1

sin ol + cosa. sin ol + cosa
sino—cosa, ) , sino—cosa
- — = 1+—
sino + cosa

sino. —cos o 1

sino + cosa.
m,, m, = tana , cota
mid point of AC & BD

=M (5(coso—sina), S(cosa+sina))
B (10(cosa—sina), 10(cosa+sina))

a=AB=+2BM=12(52)=10
a=10
-.-az+11a+3[mf+LJ=220
m,2

100 + 110 + 3 (tan’a + cot’or) = 220
Hence tan’a = 3, tan’o = l = =EorE

3 3 6
Now 72 (sin'a + cos’at) + a’ — 3a + 13

=72 2+i +100-30+13
16 16

=72(§)+83=45+83=128

12.

Sol.

13.

Sol.

The number of elements in the set

2
Sz{xeRQcos(x ;XJ=4X +4"} is:

(Al B)3
OO0 (D) infinite
Official Ans. by NTA (A)

2
ZCOS[X ;_XJ=4" +47F

LHS<2 &RHS.>2
Hence LHS=2& RH.S=2

2
2cos| 22X 20 444t =2
6
Check x = 0 Possible hence only one solution.

Let A (o, -2), B (a, 6) and C(%,—Z) be vertices

of a AABC. If (5,%} is the circumcentre of

AABC, then which of the following is NOT correct

about AABC:
(A)ares is 24 (B) perimeter is 25
(C) circumradius is 5 (D) inradius is 2

Official Ans. by NTA (B)

A (o, =2): B (at, 6) : C(%,—Z)

since AC is perpendicular to AB.
So, AABC is right angled at A.

Circumcentre = mid point of BC. = (5?&,2)

% s %ig
8 4
a=28
8,0) g
10
8
(81,({2) 6 C(2,-2)
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Sol.

15.
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Area = %(6)(8) =24

Perimeter = 24
Circumradius =5
Inradius = 4 = 24 =2

s 12
Let Q be the foot of perpendicular drawn from the
point P (1, 2, 3) to the plane x + 2y + z = 14. If R is
a point on the plane such that Z/PRQ = 60°, then

the area of APQR is equal to:

(A) g (B) V3
(©) 23 (D)3

Official Ans. by NTA (B)

P(1,2,3)
Q 609 R
Xx+2y+z=14
Length of perpendicular

PQ =

1+4+3‘14‘_\/g

NG

QR = (PQ) cot 60° = /2
. Area of APQR = %(PQ)(QR) -3

If (2,3,9), (5,2, 1), (1, A, 8) and (A, 2, 3) are
coplanar, then the product of all possible values of

Ads:

21 59
(A) > (B) ry

57 95
b D) ==
(C)8 ()8

Official Ans. by NTA (D)

Sol. A(2,3,9);B(5,2,1);C(1, A, 8 ; DA, 2, 3)

:E A—cﬁ]zo

3 -1 -8
-1 A-3-1|=0
A=2 -1 -6

= [-6(L -3) 1] 81 (A -3)(A-2) + (6 + (1

-2)=0
3(—6A+17)—8(-A*+5AL-5)+(L+4)=38
8AZ—57A+95=0

95
Ny hoy= 2
1A=

16. Bag I contains 3 red, 4 black and 3 white balls and
Bag II contains 2 red, 5 black and 2 white balls.

One ball is transferred from Bag I to Bag II

and

then a ball is draw from Bag II. The ball so drawn

is found to be black in colour. Then

probability, that the transferred ball is red, is:

©) !

4
A) =
()9 :

5
(B) T

Official Ans. by NTA (B)

3R| |2R
Sol. (4B| |5B
3W| 2W

A : Drown ball from boy II is black

B : Red ball transferred

P(E):P(AmB)

A P(A)

35

7><7

_ 910
35 4 6 3 5
X X X
9710 9 10 9 10

15 15 5

T15+24+15 54 18

the

3

D) —

10
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17.

Sol.

LetS={z=x+iy:lz-1+il>1zl,lzl <2, Iz +il =
Iz —11}. Then the set of all values of x, for which
w=2x+1y € Sforsomey € R, is

RSN
o(~2;] o]

Official Ans. by NTA (B)

lz-1+il>1zl ; 1zl<2 ;lz+il=lz-1l

N
Qn

(1/2,-1/2)

Hence

w=2x+1iy € S
1 1

2x<— X< —
2

Now

(2x) + (2x)' < 4

x> <l = xe (_—1
2

1
+3)
ey

18.

Sol.

19.

Sol.

Let 4,b,¢ be three coplanar concurrent vectors
such that angles between any two of them is same.
If the product of their magnitudes is 14 and
(@xD).(bxc)+(bx¢).(¢xd)+(cxd).(axb)=168
then 13 1+1b1+IEl is equal to:

(A)10 (B) 14

© 16 (D) 18

Official Ans. by NTA (C)

1AllblIEI=14
aAB=BA6=6Aa=e=ZE
3
So, ib= —lab, bi= —lbc, a.c.= —lac
2 2 2
(let)

(@x b).(bx¢) =(a.b)(b.¢) — (a.5)(b.b)
= labzc + labzc = Eabzc
4 2 4
Similarly
(bx©).(¢xa) = %abcz

(@x@).(@xb)= %azbc

168 = %abc(a+b +c)

So,(a+b+c)=16
The domain of

2_
f(x)=sin™" ﬂ is:

X" +2x+7
(A)[1, )

(B) (-1, 2]
(©) [-1, ) (D) (=0,2]

Official Ans. by NTA (C)

the function

x2 =3x+2

f(x)=sin™" [ j Domain

x> +2x+7

x2—3x+2
_ >
X2 +2x+7

2
X —3x+2<

-1 and > <
X" +2x+7

1

2 —x+9>0and 5x > -5 =>x>-1
x eR

Hence Domain x € [-1, o)
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Sol.

Final JEE-Main Exam July, 2022/29-07-2022/Evening Session

The NOT

statement (p = q) \ (p = r) is

equivalent to:
A) (pr(~1))=aqa  ®) (~q)=((~r)vp)
D) (pA(~q))=r

Official Ans. by NTA (B)

© p:>(qu)

P—>9 Vv(p—>1)
(~pv@ Vv (~pVvrI)
=~pv(qvr)
=p—>(qvr)=(3)is true.

Now (1) (pA~1)—>q

Sol.

~pA~1)vq=(~-pVvr)vq

=~pv@vg=p—>(qQVvr)

@DpPr~qQ->r=p—>(@QVvD)
SECTION-B

The sum and product of the mean and variance of a

binomial distribution are 82.5 and 1350
respectively. They the number of trials in the

binomial distribution is:

Official Ans. by NTA (96)

Let, mean = m = np
& variance=v=npq,p+q=1

165
Sum=m+v=7

Product = mv = 1350

On solving,

m=np=60&v=npq=4—; .'.q=% P=g

Hence n =96
Let a, B (o> B) be the roots of the quadratic
equation X’ —x — 4 = 0. If P =o' —f’, n e N, then

2
PP —P,P¢ — P+ P P
P;P,

is equal to

Official Ans. by NTA (16)

Sol.

Sol.

Pn=o"-p" X' —x-4=0
2
PP —P,P¢ — P+ P P

P13Pl4

—(D

AsP -P_ =(a"-B")- (@ — B
= a0 ~0) — B (B-B)

= 4((1“*2_3172)

P-P_=4P,

Hence Expression (1)

P16 (PIS _Pl )_PIS (PIS _P14)

P131314
=(P15 _P14)(P16 _PIS) - (4P13)(4P14) =16
P13Pl4 P131314
1 -1 2 3
Let x=(1|and A=| 0 1 6 |.Fork e N ,if
1 0 0 -1

X' A* X = 33, then k is equal to:
Official Ans. by NTA (10)

1 -12 3
X=[1|;A=|016
1 00-1
X'A*X =33
—1 2 371
[1 110 1 6 =33
10 0 -1] |1
-1 2 371
[1 1 1]]0 1 61]=33
10 0 -1]|1
-123][-123] [106
AsA’={016|016|=010
00-1j/00-1| [001
[106]|[106] [1012]
A*=1010]l010|=[010
1001][001] [001
(1024
A =010
100 1
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Sol.

10611024
A°=1010[010
001//00 1

1030
=010
001

103K
for K — Even AX=01 0
001

X'A*X =33 (This is not correct)

103K
[111]]01 O
001

—_ =

1
=[113K+1] | 1| =[3K+3]

1
S 3K+3=33 . K=10
But it should be dropped as 33 is not matrix
If Kis odd

X'A"X =33
X'AAC'X =33
-1 2 301 o 3k-3][1
[1 110 1 6(0 1 0 [1]=33
0 0 -1Jjo o 1 |1
3k -2
[-1 3 8]1 =[33]
1

[-3k + 13] = [33]
k =20/3 (not possible)

The number of natural numbers lying between
1012 and 23421 that can be formed using the digits
2,3, 4,5, 6 (repetition of digits is not allowed) and
divisible by 551is____,

Official Ans. by NTA (6)

4 digit numbers
For divisibility by 55, no. should be

div.by5 and11both [ [ [ [5]

Also, for divisibility by 11 & P ¢ d

Sol.

Sol.

a+c=b+5

forb=1 a=2, c=4
a=4, c=2

forb=2 a=3, c=4
a=4, c=3

forb=3 a=6, c=2
a=2, c=6

.. 6 possible four digit no.s are div. by 55
(II) 5 digit number is not possible

LI T 1T 1]

(Not possible)

10
If Y K (10, )2 = 22000L, then L is equal to __.
k=1

Official Ans. by NTA (221)

10 )
Z Kz ( 10 CK )
K=1

10 10

(k) =Y (100, )

K=1 K=1

10
=100 Y °Cy . Cyox

K=1

=100("*C, )= 100(%)

= 4862000 = 22000L
Hence L =221

If [t] denotes the greatest integer < t, then number
of points, at which the function f(x) =4 | 2x + 31 +

9 {x+%} —12 [x + 20] is not differentiable in the

open interval (=20, 20), is___.
Official Ans. by NTA (79)

f(x) =412x + 31 + 9{)& +%} —12[x + 20]

x € (=20, 20)
f(x) is not Diff. at x =1e{-19, -18, ....0,...19} =39

atx=1+ % , f(x) Non diff. at 39 points

Check at x = _?3 Discount at x = _?3 S N.R(1)

No. of point of non-differentiabilty
=39+39+1=79

253



Final JEE-Main Exam July, 2022/29-07-2022/Evening Session

7. If the tangent to the curve y = x’ — x” + x at the | 8. Let AB be a chord of length 12 of the circle
point (a , b) is also tangent to the curve y = 5x° + (X— 2 +(y +1) = %
2x — 25 at the point (2, —1), then 12a + 9bl is equal
to If tangents drawn to the circle at points A and B
. intersect at the point P, then five times the distance
Official Ans. by NTA (195)
of point P from chord AB is equal to ___.
s Official Ans. by NTA (72)
Sol. y=5x"+2x-25 P2,-1)
y'=10x+2
yp=22
Sol.
.. tangent to curve at P
y+1=22(x-2)
y =22x —-45
y= X XX 5
sinf=—
13
Q (a,b) PM = AM cotH
12) .
dy , PM=6] — | .. 5(PM) =72
— =3x"-2x+1 5
dx e,
9. Let dand b be two vectors such that
d Lo .y L=
D —3a2—2a+1 |G+bP=lal +215,ab=3 and 1axbP=75.
dx|q
Then |13 I* is equal to .
Hence 32’ —2a+1=22
Official Ans. by NTA (14)
S 3a"-2a-21=0
32’ -9a+7a-21=0
Ga+T)@-3)=0"""" Sl [a+Bf =[a’ +2[f[ : a5=3
= <a =-7/3
.3 2 - - -~
from curve b=a —a’ +a As 1af +1BP +2ab = |af +215P
a=3 -
IbP=2ab=6
b=21 |2a 4+ 9bl = 195
2_
at a = —7/3 tangent will be parallel laxbl=75
Hence it is rejected 1ZP1D 12 _(5_5) —75
61al*-9=75 = lal=14
10

254



Final JEE-Main Exam July, 2022/29-07-2022/Evening Session

10.

Sol.

Let

S={(xy) e NxN:9(x=3)" +16(y-4)" <144]
and T:{(x,y)eRxR:(x—7)2 +(y—4)2 S36}.
The n(SmT) is equal to .

Official Ans. by NTA (27)

2 2
S:(x1_63) +(y_94) <l;x,ye{l,23, ....}

T:(x-7’+(y-4’<36x,yeR

Letx-3=x:y-4=y

2 2

s: 2 4 Y <1 xe{2,-1,0,1,....}
16 9

T:(x-4+y <36 ; ye {-3,-2,-1,0, ...... }
(0.245)
(0,3)

@(270)42})3)(4’0)

(=2,0)
(0,-2/5)

SAT=(=2,0), (1, 0), ...(4,0) —(7)
-1, 1), (0, 1), o3, 1) = (5)
(=1, =1), (0, =1}, 3, =) — (5)
(-1,2), (0,2), (1,2), (2,2) — (4)
(=1,-2), (0,-2), (1,-2), (2,-2) — (4)
0,3)(0,-3) —(2)

(10,0)

11
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