-

collegebhatch:s

click to campus

WBJEE 2018 Question Paper

West Bengal Joint Entrance Examinations

Download more WBIJEE Previous Year Question Papers: Click Here


https://www.collegebatch.com/exams/wbjee-important-downloads?utm_source=pdf
https://www.collegebatch.com/exams?utm_source=pdf

(°CTC Gh aD b b Gb G Gh Gh b Gh Gh G G Gh Gh Gh G G Gh Gh Gh G G Gh Gh Gh Gh G Gh Gh Gh G Gh Gh Gh GD GD Gb Gb D an an o

WB JEE

Engineering Entrance Exam

Solved Paper 2018

[ Physics ]

Category-I (Q. Nos. 1 to 30)

Only one answer is correct. Correct answer will
fetch full marks 1. Incorrect answer or any
combination of more than one answer will fetch

X-axis and perpendicular to the xy-plane.
The reflected ray passes through the point
(3, 3). What is the path length of the ray
from (0, 1) to (3, 3)?

1 , a)5 b) V13
" marks. No answer will fetch O marks. EC; 2J3 Ed; 14243
1. Four resistors, 100Q, 200Q, 300 Q and 400Q ¥ Zﬁﬁ;ﬁﬁg&cﬁnses 's}
are connected to form four sides of a square. e;lch of focal len tlh 7 Y
The resistors can be connected in any order. laced sid bg id
What is the maximum possible equivalent arep atcet 51;1 Y 5111 ¢ l
resistance across the diagonal of the square? tn con a'c with cac A
(@ 2100 (b) 2400 other with a layer of &
water in between
c) 300Q d)250Q
© @ them as shown in the figure. If refractive
. What will be current through the 200 Q index of the material of the lenses is greater
resistor in the given circuit, a long time after than that of water, how the combined focal
the switch K is made on? length F is related to f?
f
F>f b) —<F<f
1000 WP 4000 @ ®)3
' ) () F< é (d)F=f
2uF
200Q 300Q
A WAWW— 5. There is a small air bubble at the centre of a
solid glass sphere of radius r and refractive
I6V Kor index 4. What will be the apparent distance
||'|= of the bubble from the centre of the sphere,
(a) Zero (b) 100 mA when viewed from outside?
(c) 10 mA (d) 1 mA @r (b)ﬁ
. A point source is placed at coordinates (0, 1) 10
in xy-plane. A ray of light from the source is © r@ E% () zero
reflected on a plane mirror placed along the
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10.

11.

. If Young’s double slit experiment is done

with white light, which of the following
statements will be true?

(a) All the bright fringes will be coloured.

(b) All the bright fringes will be white.

(c) The central fringe will be white.

(d) No stable interference pattern will be visible.

. How the linear velocity v of an electron in the

Bohr orbit is related to its quantum number 7?
(@vo. (b) v
n n

(©vO dviOn

Jn

. If the half-life of a radioactive nucleus is

3 days, nearly what fraction of the initial
number of nuclei will decay on the third day?

(Given, /0.25 =063)
(@)0.63  (b)05 (©) 037  (d)0.13

. An electron accelerated through a potential

of 10000 V from rest has a de-Broglie wave
length A. What should be the accelerating
potential, so that the wavelength is doubled?

(a) 20000V (b) 40000V (c) 5000V  (d) 2500 V

In the circuit shown, inputs A and B are in
states 1 and 0 respectively. What is the only
possible stable state of the outputs X and Y?

(1) X
0)
B Y
@X=1,Y=1 ()X=1,Y=0
©)X=0Y=1 (dX=0Y=0

What will be the current flowing through the
6 kQ resistor in the circuit shown, where the
breakdown voltage of the Zener is 6 V?

6 kQ

N
v

= 1oV 4kQ

mA (b) TmA

w N

©10mA  (d) S mA

12. In case of a simple harmonic motion, if the
velocity is plotted along the X-axis and the
displacement (from the equilibrium position)
is plotted along the Y-axis, the resultant
curve happens to be an ellipse with the ratio:
major axis (along X)

=201

minor axis (along Y)

What is the frequency of the simple harmonic
motion?

(@ 100Hz (b)20Hz (c)10Hz  (d) % Hz

13. A block of mass m1, is placed on a horizontal

table and another block of mass m, is placed
on top of it. An increasing horizontal force
F =atis exerted on the upper block but the
lower block never moves as a result. If the
coefficient of friction between the blocks is p,
and that between the lower block and the
table is p,, then what is the maximum
possible value of 4, /p,?

N R O

() —= (©) —

m, m, m, m,

14. In a triangle ABC, the sides AB and AC are
represented by the vectors 3i + ] +kand

i+ 2] +k, respectively. Calculate the angle

JABC.
a cos’ﬂ\E b cos'\E
@ 11 (®) 11
c) Bo° - cos™ \/EH ) H80° - cos™ \EE
ad 10 | 10
15. The velocity (v) of a particle (under a force F)
depends on its distance (x) from the origin

(with x>0) vO L Find how the magnitude

Jx
of the force (F) on the particle depends on x?

(@ )FDW O FO0  (©F0-L (@FOx
X X

16. The ratio of accelerations due to gravity g, : g,

on the surfaces of two planets is 5 : 2 and the
ratio of their respective average densities

P, 1P, 1s 2 : 1. What is the ratio of respective
escape velocities v, : v, from the surface of the
planets?

(a)5:2 b)v5:v2 (c)5:242 (d)25:4
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17. A spherical liquid drop is placed on a

18.

19.

20.

21.

horizontal plane. A small disturbance causes
the volume of the drop to oscillate. The time
period of oscillation (7') of the liquid drop
depends on radius (r) of the drop, density (p)
and surface tension (S) of the liquid. Which
among the following will be a possible
expression for T (where, k is a dimensionless
constant)?

2 3 3
(a) k\/g (b) k\/g (c) k\/f (d) k\/gTz

The stress along the length of a rod (with
rectangular cross-section) is 1% of the
Young’s modulus of its material. What is the
approximate percentage of change of its
volume? (Poisson’s ratio of the material of
the rod is 0.3.)

(a) 3% (b) 1% (©)0.7%  (d) 0.4%

What will be the approximate terminal velocity
of a rain drop of diameter 1.8 x10~> m, when

density of rain water = 10° kgm ™ and the
coefficient of viscosity of air =1.8 x 10> N-sm
22 (Neglect buoyancy of air)

(@) 49ms™" (b)98ms™" (c) 392ms™" (d) 980 ms™

The water equivalent of a calorimeter is 10 g
and it contains 50 g of water at 15°C. Some
amount of ice, initially at =10 °C is dropped
in it and half of the ice melts till equilibrium
is reached. What was the initial amount of
ice that was dropped (when specific heat of
ice =05 calgm ™' °C™, specific heat of water
=10 calgm™°C™" and latent heat of melting
of ice =80 calgm™)?

(@109 (b) 18 g (c)20g (d)30g
One mole of a monoatomic ideal gas
undergoes a quasistatic process, which is
depicted by a straight line joining points

(Vy, Ty) and (2V,), 3T,) in a V-T diagram. What
is the value of the heat capacity of the gas at
the point (V;, T,))?

(a) R (b)
(c) 2R (d)

22. For an ideal gas with initial pressure and

volume p; and V; respectively, a reversible
isothermal expansion happens, when its
volume becomes V,,. Then, it is compressed to
its original volume V; by a reversible
adiabatic process. If the final pressure is p,
then which of the following statement(s)
is/are true?

(@ pr = p; (b) pr > p;
Pr _ [

C <D d =

© pr<p ()Vo v

23. A point charge - ¢ is carried from a point A to

another point B on the axis of a charged ring
of radius r carrying a charge + ¢. If the point

. . 4
A s at a distance ;r from the centre of the

ring and the point B is %r from the centre but

on the opposite side, what is the net work
that need to be done for this?
7.9° 1.q°

@-201 (0)--0%—
5 4mgr 5 4megyr
2 2
‘o9 @ o9
5 4mgyr 5 4mgr

24. Consider a region in free space bounded by

the surfaces of an imaginary cube having
sides of length a as shown in the figure. A
charge + Qis placed at the centre O of the
cube. P is such a point outside the cube that
the line OP perpendicularly intersects the
surface ABCD at R and also OR = RP =a/2.

A charge + Qs placed at point P also. What is
the total electric flux through the five faces
of the cube other than ABCD?

A
a
B
a/2 a2
Oe--- o
a +Q D +Q
a C
@2 () 39
€ 6y
(c) 10Q (d) zero
6¢,
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B at its centre. If instead, a circular loop of
radius 2r, made of same material, having the
same cross-section is connected to the same
voltage source, what will be the magnetic

field at its centre?

25. Four equal charges of value + Q are placed at

any four vertices of a regular hexagon of side
‘a’. By suitably choosing the vertices, what
can be the maximum possible magnitude of
electric field at the centre of the hexagon?

B B
@ Q ©) V2Q (a) = () 2 (c)2B d) B
4mga’ 4mga’ 2 4
o) J3Q a_Q 29. An alternating current is flowing through a
4mg,a’ 4mg,a° series L-C-R circuit. It is found that the

current reaches a value of 1 mA at both
26. A proton of mass m moving with a speed v 200 Hz and 800 Hz frequency. What is the
(<< ¢, velocity of light in vacuum) completes resonance frequency of the circuit?
a circular orbit in time T in a uniform (a) 600 Hz (b) 300 Hz
magnetic field. If the speed of the proton is (c) 500 Hz (d) 400 Hz
increased to v/2 v, what will be time needed to

) . 30. An electric bulb, a capacitor, a battery and a
complete the circular orbit?

switch are all in series in a circuit. How does

(@) *?T BT the intensity of light vary when the switch is
(©) 5 (d) 5 turn on?

(a) Continues to increase gradually

(b) Gradually increases for sometime and then
becomes steady

(c) Sharply rises initially and then gradually
decreases

(d) Gradually increases for sometime and then
gradually decreases

27. A uniform current is flowing along the length
of an infinite, straight, thin, hollow cylinder
of radius R. The magnetic field B produced at
a perpendicular distance 4 from the axis of
the cylinder is plotted in a graph. Which of
the following figures looks like the plot?

B Category-II (Q. Nos. 31 to 35)
@ } Only one answer is correct. Correct answer will
1 J fetch full marks 2. Incorrect answer or any
B R combination of more than one answer will fetch
‘ - % marks. No answer will fetch O marks.
(b) ‘\
l‘? d 31. Alight charged particle is revolving in a
B circle of radius r in electrostatic attraction of
a static heavy particle with opposite charge.
©) How does the magnetic field B at the centre
of the circle due to the moving charge
2 d depend on r?
1 1
a) B0 - b)yBO —
B CELE (b)B0
— 1 1
(d) : (c) BDrST (d) BI]rBT
R d 32. As shown in the figure, a rectangular loop of

28. A circular loop of radius r of conducting wire

connected with a voltage source of zero
internal resistance produces a magnetic field

a conducting wire is moving away with a
constant velocity v in a perpendicular
direction from a very long straight conductor
carrying a steady current I. When the
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33.

34.

35.

breadth of the rectangular loop is very small
compared to its distance from the straight
conductor, how does the emf. E induced in
the loop vary with time ¢ ?

==

N

(©EE In) () ED

t t t

A solid spherical ball and a hollow spherical
ball of two different materials of densities p,
and p, respectively have same outer radii and
same mass. What will be the ratio, the
moment of inertia (about an axis passing
through the centre) of the hollow sphere to
that of the solid sphere?

5 0 50
(@ P20 - PP (02§ -0 -0
pO pO P O ME
5 0 5[]

p O p1[5 P O Q[ED
) P2 - P @fH-0-A70
p O PO QE O pzﬂE

The insulated plates of a charged parallel
plate capacitor (with small separation
between the plates) are approaching each
other due to electrostatic attraction.
Assuming no other force to be operative and
no radiation taking place, which of the
following graphs approximately shows the
variation with time () of the potential
difference (V) between the plates?

Vv V /
(@) (b)
0 t O—> t
Vv vV
© \ ()
O t O t

The bob of a pendulum of mass m,
suspended by an inextensible string of length
L as shown in the figure carries a small
charge ¢. An infinite horizontal plane

conductor with uniform surface charge
density o is placed below it. What will be the
time period of the pendulum for small
amplitude oscillations?

m
Rl e el e e e e

Category-III (Q. Nos. 36 to 40)

One or more answer(s) is (are) correct. Correct
answer(s) will fetch full marks 2. Any combination
containing one or more incorrect answer will fetch
0 marks. Also, no answer will fetch O marks. If all
correct answers are not marked and also no
incorrect answer is marked then score
=2 x number of correct answers marked + actual
number of correct answers.

36. A non-zero current passes through the
galvanometer G shown in the circuit when
the key K is closed and its value does not
change when the key is opened. Then, which
of the following statement(s) is/are true?

10V
I
|

(a) The galvanometer resistance is infinite.

(b) The current through the galvanometer is 40 mA.

(c) After the key is closed, the current through the
200 Q resistor is same as the current through
the 300 Q resistor.

(d) The galvanometer resistance is 150 Q.
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38.

42.

43.

37. A ray of light is incident R

on a right angled

isosceles prism parallel

to its base as shown in S

the figure. Refractive

index of the material of

the prism is 2. Then,

which of the following statement(s) is/are true?

(@) The reflection at P is total internal.

(b) The reflection at Q is total internal.

(c) The ray emerging at R is parallel to the ray
incident atS.

(d) Total deviation of the ray is 150°.

P

The intensity of a sound appears to an

observer to be periodic. Which of the

following can be the cause of it?

(a) The intensity of the source is periodic

(b) The source is moving towards the observer

(c) The observer is moving away from the source

(d) The source is producing a sound composed of
two nearby frequencies

39.

40.

Which of the following statements(s) is/are
true?

’”

“Internal energy of an ideal gas ......... .
(a) decreases in an isothermal process.

(b) remains constant in an isothermal process.
(c) increases in an isobaric process.

(d) decreases in an isobaric expansion.

Two positive charges Q and 4Q are placed at

points A and B respectively, where Bis at a
distance 4 units to the right of A. The total
electric potential due to these charges is
minimum at P on the line through A and B.
What is (are) the distance (s) of P from A?

(a) % units to the right of A
(b) % units to the left of A

(c) dg units to the right of A
(d) d units to the left of A

[ Chemistry]

Category-I (Q. Nos. 41 to 70)

Only one answer is correct. Correct will fetch full
marks 1. Incorrect answer or any combination of
more than one answer will detch — ¥4 marks. No
answer will fetch 0 marks.

41. Cl1,0, is the anhydride of

(a) HOCI
(c)HCIO,

(b) HCIO,
(d)HCIO,

The main reason that SiCl, is easily
hydrolysed as compared to CCl, is that
(@) Si O Cl bond is weaker than C 00 Cl bond
(b) SiCl,, can form hydrogen bonds

(c) SiCl, is covalent
(

)
d) Si can extend its coordination number beyond
four

Silver chloride dissolves in excess of
ammonium hydroxide solution. The cation
present in the resulting solution is

(a) [AG(NHg)g]" (b) [Ag(NH3), 1"
() Ag” (d) [Ag(NH3), 1"

44.

45.

46.

The ease of hydrolysis in the compounds
CH,COCI(I),CH, 0 C@I 0 COCH, (II),
CH,;COOC,H; (I1I) and CH;CONH, (IV) is of
the order

@1>1>Il>IN

OBYNV=>1>1>1

) I>1>IV>I

@l>1>INV=>l

CH,0 & C MgBrcan be prepared by the
reaction of

(@CH,O0 &= @ Brwith MgBr,

(b) CH, O & CHwith MgBr,

(c)CH; O @& CHwith KBrand Mg metal
(d)CH,; O @& CHwith CH;MgBr

The number of alkene (s) which can produce
2-butanol by the successive treatment of

(i) B,H in tetrahydrofuran solvent and

(ii) alkaline H,0, solution is

(a1 (b) 2
(€3 (d)4
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47. 1dentify ‘M’ in the following sequence of 51. 1f aniline is treated with conc. H,SO, and
reactions heated at 200°C, the product is
CHy (a) anilinium sulphate
Cl (b) benzenesulphonic acid
CgH 50|20_’ CgHgCINO 57> OH (c) m-aminobenzenesulphonic acid
i HoN (d) sulphanilic acid
O o 52. Which of the following electronic
| | configuration is not possible?
CI C -
@] (@n=3/=0m=0
@ b)n=31=1m=-1
CH3 (©n=21=0m=-1
(dn=2,1=1,m=0
53. The number of unpaired electrons in Ni
(atomic number = 28) are
(@) 0 (b) 2 (c) 4 (d) 8
CH,CI
54. wWhich of the following has the strongest
48. Methoxybenzene on treatment with HI H-bond?
produces @00OH..S (P)STOH...O
(a) iodobenzene and methanol ©FOH..F (FOH..O
(o) phenol and methyl |od|de. ) 55. The half-life of C'* is 5760 years. For a
(c) iodobenzene and methyl iodide 200 le of C the ti taken t
(d) phenol and methanol mg sample ol &, the tme taken to
o0 - change to 25 mg is
49. C,H, 0 O 2 C,H® 2/ CHI, (a) 11520 years (b) 23040 years
N H3504 Warm (c) 5760 years (d) 17280 years

Here, Nis L. . L
56. Ferric ion forms a prussian blue precipitate

@ o~ OH ) \)Oi due to the formation of
(a) K4[Fe(CN)g] (b) K5[Fe(CN),1
(c) Fe(CNS) (d) Fe,[Fe(CN),]
(© \/O\/ (d) Y\OH 3 4 513
57. The nucleus $3Cu accepts an orbital electron
50. The correct order of reactivity for the addition to yield,
reaction of the following carbonyl (@) 5N (b) 3020 (c) %N (d) §zn

compounds with ethylmagnesium iodide is
58. How many moles of electrons will weigh one

H H;C .
N EREN kilogram?
/C_O /C_O 23 1 31
H H.C (a) 6.023 x 10 (b) —— x 10
(D) o 6023 o108,
(c) ~—== x10% () x10°
Hy (CH;)5Cx 9108 9108 x 6023
C=—0 C=—0
Xe / (CH3)3C/ 59. Equal weights of ethane and hydrogen are
(11I) (Iv) mixed in an empty container at 25°C. The
@1>1l>1>IV fraction of total pressure exerted by hydrogen
L) IV>1>1>1 1s
©1>1>IV=>I @1:2 (0)1:1
@l >1>1>N ©1:16 (d)15:16
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60.

61.

62.

63.

64.

65.

The heat of neutralisation of a strong base
and a strong acid is 13.7 kcal. The heat
released when 0.6 mole HCI solution is added
to 0.25 mole of NaOH is

() 3.425 keal (b) 8.22 keal

(c) 11.645 kcal (d) 13.7 keal

A compound formed by elements X and Y
crystallises in the cubic structure, where X
atoms are at the corners of a cube and ¥
atoms are at the centre of the body. The
formula of the compounds is

(@) XY (0) XY,

(c) X,Y; (d) XYs

What amount of electricity can deposit
1 mole of Al metal at cathode when passed

through molten AICl;?
(@ 0.3F b)1F
(c)3F (d)1/3F

Given the standard half-cell potentials (E°) of
the following as
Zn b Zn* +27; E°=+076V

Fe b Fe* + 2¢7; E° =041V

Then the standard e.m.f. of the cell with the
reactionFe*" + Zn @ Zn*%  Feis

(a) - 035V (b) + 035 V

(c) + 117V (d)-117V

The following equilibrium constants are
given
N, + 3H, =——2NH;; K,
N, + 0, ¥=—=2NO;K,
| PN
H, 20, = H0:[;

The equilibrium constant for the oxidation of
2 mole of NH; to give NO is

K K3
a) K, . -2 by K, . 3
()1K3 ()ZK1
K2 K
c)K, . =8 dy K223
()2K1 ()2K1

Which one of the following is a condensation
polymer?

66.

67.

68.

69.

70.

Which of the following is present in
maximum amount in ‘acid rain’?

(a) HNO, (b) H,S0,

(c)HCI (d) H,CO,

Which of the set of oxides are arranged in the
proper order of basic, amphoteric, acidic?
(a) SO,,P,05,CO (b) BaO,Al,04,S0,
(c) Ca0,Si0,,Al,0, (d) CO,,AlL,0,4,CO
Out of the following outer electronic
configurations of atoms, the highest
oxidation state is achieved by which one?
(@) (n - Nd®ns? (o) (n - 1)d°ns?

(©) (n = Nd°ns? (d) (n - 1)d°ns’

At room temperature, the reaction between
water and fluorine produces

(a) HF and H,0, (b) HF, 0, and F,0,
(©)F~, 0, andH* (d) HOF and HF

Which of the following is least thermally
stable?
(a) MgCO,
(c) SrCO,

(b) CaCO,
(d) BeCO,

Category-II (Q. Nos. 71 to 75)

Only one answer is correct. Correct answer will
fetch full marks 2. Incorrect answer or any
combination of more than one answer will fetch —
1/2 marks. No answer will fetch O marks.

71.

72.

aNH,

P& cHBgm " [q)
3

[l [Iﬁﬁ/fﬂzsm IR Zn-Hg/HCl

Hg?" A

[S]

The species P, Q, R and S respectively are
(a) ethene, ethyne, ethanal, ethane
(b) ethane, ethyne, ethanal, ethene
(c) ethene, ethyne, ethanal, ethanol
(d) ethyne, ethane, ethene, ethanal

The number of possible organobromine
compounds which can be obtained in the
allylic bromination of 1-butene with
N-bromosuccinimide is

(a1 (b)2
(a) PVC (b) Teflon
(c) Dacron (d) Polystyrene ()3 (d) 4
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73. A metal M (specific heat 0.16) forms a metal
chloride with 65% chlorine present in it. The
formula of the metal chloride will be
(@) MCI (b) MCI,

(c) MCl, (d) MCl,
74. During a reversible adiabatic process, the

pressure of a gas is found to be proportional
to the cube of its absolute temperature. The

.G, .
ratio — for the gas is
Vv

S =
wlon N w

75. [X]+dil. H,S0, L [Y]:
Colourless, suffocating gas
[Y]+ K ,Cr,0, + H,80, -
Green colouration of solution
Then, [ X]and[Y]are
(a) SO27, SO,

Category-III (Q. Nos. 76 to 80)

One or more answer(s) is (are) correct. Correct
answer(s) will fetch full marks 2. Any combination
containing one or more incorrect answer will fetch
0 marks. Also no answer will fetch O marks. If all
correct answers are not marked and also no
incorrect answer is marked then score
=2 x number of correct answers marked + actual
number of correct answers.

76. The possible product(s) to be obtained from
the reaction of cyclobutyl amine with HNO,
is/are

77.

78.

79.

80.

OH
(@) (b)

(© TCHW (d) HLC= CH,

The major products obtained in the following
reaction is/are

HSC\ s H
C=C + Brg E—
Y NCoHs
H——Br H——Br
(@) (b)
H——Br Br——H
CQH5 CZHS
CHs CHs
Br——H Br——H
© C)
H——Br Br——H
CoHs CoHs

Which statements are correct for the

peroxide ion?

(a) It has five completely filled anti-bonding
molecular orbitals

(b) It is diamagnetic

(c) It has bond order one

(d) It is isoelectronic with neon

Among the following, the extensive variables
are

(a) H (Enthalpy)

(c) E (Internal energy)

(b) p (Pressure)
(d) V (Volume)
White phosphorous P, has the following
characteristics

(a) 6P O P single bonds

b) 4P O P single bonds

(
(c) 4 lone pair of electrons
(d) PO P angle of 60°
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[ Mathematics ]

Category-I (Q. Nos. 1 to 50)

Only one answer is correct. Correct answer will
fetch full marks 1. Incorrect answer or any
combination of more than one answer will
fetch-1/4 marks. No answer will fetch 0 marks.

1. The approximate value of sin31° is

(@)>05 (b)>06
(c)<05 (d)<04
2. Let fi(x)=¢" f2 =eh ™ .,
Suix) = eln for all n= 1. Then for any fixed
n, %fn(x) is
(@) f,(x)
(0) 1, (), _4(¥)
(©) (0, Z1(%)...£(x)
(d) f,(x)... fi(x)e*
3. The domain of definition of f(x) = 1~ ||X|| is
-|x

a) (-0, =1) 0 2 )
b)

(@) (

O [-1] 0w H-¢ - 2)
(C)(-°° NOEw)

(@) [-1 1] 0@ )

Here(a,b)—{x:a<x<b}and
[a,b]={x:a< x<b}

4. Let f:[a, b] > Rbe differentiable on[a, b]
and k OR. Let f(a) =0 = f(b)
Also let J(x) = f'(x) + kf(x). Then

(@) J(x)> Oforall x Ola, b]
(b) J(x)< Oforall xO[a, b]
(c) J(x) = 0 has at least one root in (g, b)
(d) J(x) = Othrough (a, b)
5. Let f(x)=3x"0 =7x3 +5x° —=21x°+3x% - 7.
Then lim Sa=n =70
-0 > +3h
(a) does not exist (b)is %?
53 .22
C) IS — d) is ==
()i 3 (di 3

6.

10.

11.

Let f :[a, b] - Rbe such that fis

differentiable in (a, b), f is continuous at x =a

and x = b and moreover f(a) =0 = f(b). Then

(a) there exists at least one pointc in (a, b) such that
f'e)=f)

(b) f'(x) = f(x) does not hold at any point in (a, b)

(c) at every point of (g, b), f'(x)> f(x)

(d) at every point of (g, b), f'(x)< f(x)

. Let f:R —» Rbe a twice continuously

differentiable function such that
fO)=f) =f'0)=0. Then

a) f"(O)= 0

b) f''(c)= Ofor somec OR
c)ifc #0,thenf' (c)# 0
d) f'(x)> Ofor all x # 0

—~ o~ —~ —

Oxcos® x — sinx D

LI M il =" f(x) +,

O cos® x 0
where ¢ is constant of integration, then f(x)is
equal to
(@) sec x — x (b) x —sec x
(c) tanx — x (d) x — tanx

A Ifjf(x) sinxcos x dx = %az)logf(x) +¢

2(b° -
where ¢ is the constant of integration, then
f(x)is equal to

(@ 2 b 2
(b? - a%)sin2x absin2x
(©) B O
(b? - a%)cos2x abcos2x
™12 cos x e smxcosx
If M= J’ I x, then
(x + l

0
the Value of M — N is

T 2 2
a) b) — C d
(@) by O O
201 tan™ x
The value of the integral I = dx is
3014 X
(@) Mog 2014 (b) Mlog 2014
4 2
(c) Tog 2014 d) %Iog 2014
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12.

13.

14.

15.

16.

17.

18.

Let] = smx dx. Then
m/4 X

(a)%s/g (b) 4< 1< 2430
(C)ﬁs/si2 (d)1S/S@

8 6 2
The value of

5T/2 tan ! (sin x)
I= dx, is

-1, -1
nlzetan (sin x) +elan (cos x)

(a) 1 (b) (©e (d) g

The value of

1 .
lim—%ecZl +sec? 2Ty | psec? T
n- o1 [] 4n 4n 4n

(@log. 2 (b)

N5

©2 (de
TT

The differential equation representing the
family of curves y* =2d(x ++/d), where d is a
parameter, is of

(a) order 2
(c) degree 3

(b) degree 2
(d) degree 4
Let y(x) be a solution of

dy

L+ Xz)d— +2xy —4x? =0 and y(0) = —1. Then
X

y(l) is equal to
(@)

©

(0) 3

(d) -1

ol=nN =

The law of motion of a body moving along a

. L 1 o .
straight line is x = 5 vt. x being its distance

from a fixed point on the line at time ¢ and v
is its velocity there. Then
(a) acceleration f varies directly with x
b) acceleration f varies inversely with x
) acceleration f is constant
d) acceleration f varies directly witht

(
(
(

Number of common tangents of y = x* and
y=-x*+4x —4is

(@) 1 (b) 2

(€3 (d)4

19.

20.

21.

22.

24.

25.

26.

Given that » numbers of arithmetic means
are inserted between two sets of numbers
a,2band 2a, b where a, b OR. Suppose further
that the mth means between these sets of
numbers are same, then the ratio a : b equals
@n-m+1:m P)n-m+1:n
©)n:n-m+1 (dm:n-m+1

If x +log,o(l +2%) =xlog,,5 +log,,6, then

the value of x is

1
a) — b
( )2 (b)

1
3
©1 (d)2

10

L 2T . 2TE .
If Z, =sin— —icos—, then ZZ, is equal
11 11 <,

(a) -1 00 ©1i (d -

If z, and z, be two non-zero complex

numbers such that 2L + 22 = 1, then the
4

origin and the points represented by z, and z,

(a) lie on a straight line

(b) form a right angled triangle
(c) form an equilateral triangle
(d) form an isosceles triangle

. If bb, =2(c; +¢,)and b, by, ¢}, c, are all real

numbers, then at least one of the equations
x* +bx +c¢ =0and x* + byx +¢, =0 has
(a) real roots

(b) purely imaginary roots

(c) roots of the forma + ib(a, b OR,ab % 0)

(d) rational roots

The number of selection of 7 objects from 2
objects of which 7 are identical and the rest
are different, is

(a) 2" (b)2" "

(c)2" -1 @2" "+ 1

Ife<rs<m), then"C, +20C,,, +"C,,,is
equal to
(@20c¢, .,

(C)n+2cr+2

(b) n+1cr+1
(d) n+10,

The number (101)'® - 1is divisible by

(a) 10* (b) 10°
(c) 108 (d)10'
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27. 1f nis even positive integer, then the
condition that the greatest term in the
expansion of (I + x)" may also have the

greatest coefficient, is

(@) n <X<n+2 b) n <X<n+1

n+2 n n+1 n
(C)n+1<x<n+2 dn+2<X<n+3

n+2 n+1 n+3 n+2

1 7 00O o, -11 5[
| 3= - - L

28. IfDZ 1 SD A, Then[| 7 1 25 His

;3 4 10 m21 -3 -15g
(a) A® (b) A2 — A+,

(c) A% = 3A + 1, (d) 3A% + 5A — 4l

(I3 denotes the det of the identity matrix of
order 3)

29. If a, = (cos2rTt + isin2riy"/?, then the value of
L a, afj
%4 as a(gis equal to

[@; dg adj
(@)1 (b) -1
()0 (dy2

o 2r x nnr+l) QO
30. 1f s, :E 6r’ -1 y n’@n+ 3)% then the
M -2nr z wm+l)Q

n
value of ZS’ is independent of
r=1
(@) only x (b) only y
(c)onlyn (d) x, v, zand n

31. If the following three linear equations have a
non-trivial solution, then

X +4ay +az =0

X +3by +bz =0

X +2cy +cz =0
(@) a, b,c arein AP (b) a, b,c are in GP
(c)a, b,carein HP (da+b+c =0

32. On R, a relation pis defined by xpy if and only
if x — yis zero or irrational. Then,
(a) pis equivalence relation
(b) pis reflexive but neither symmetric nor transitive
(c) pis reflexive and symmetric but not transitive
(d) pis symmetric and transitive but not reflexive

33. On the set R of real numbers, the relation pis

defined by xpy, (x, y) OR.

(@) If| x = y| <2, then pis reflexive but neither
symmetric nor transitive.

(b) If x = y <2, then pis reflexive and symmetric but
not transitive.

(c) If| x| = y, then pis reflexive and transitive but not
symmetric.

(d) If x>|y]|, then pis transitive but neither reflexive
nor symmetric.

34. 1f f:R - Rbe defined by f(x) =¢* and
g:R - Rbe defined by g(x) = x*. The
mapping gof : R —» R be defined by (g0f) (x)
=4[ f(x)]0xJ R. Then,

(a) gof is bijective but f is not injective

(b) gof is injective and g is injective

(c) gofis injective but g is not bijective

(d) gof is surjective and g is surjective

35. In order to get a head at least once with
probability = 0.9, the minimum number of
times a unbiased coin needs to be tossed is

(@3 (0) 4 (©5 (d)6

36. A student appears for tests I, IT and III. The
student is successful if he passes in tests I, II
or I, I11. The probabilities of the student
passing in tests I, IT and IIT are respectively
p,qand 1/2. If the probability of the student
to be successful is 1/2. Then
@ p(t+qg)=1 ®)q(t+ p)=1

(©) pq =1 @+ 1 =1
P q

37. 1f sin60 +sin40 +sin206 =0, then general
value of B is

(a)%-[ynnilr (b)%[,nnig
(©) E,Znni n (d)ﬂT,2nni I
4 4 6

(n1s an integer)
38. fo< A< g then
tan”! %tan2A§+ tan~! (cot 4) + tan " (cot’ A)

is equal to
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39.

40.

41.

42.

43.

44.

Without changing the direction of the axes,
the origin is transferred to the point (2, 3).
Then the equation x> +y? —4x -6y +9 =0

changes to

(@x*+y* +4=0

(b) x* +y* =4

€) x° + y? —8x =12y + 48 =0
@ x> +y*=9

The angle between a pair of tangents drawn
from a point P to the circle

x? +y2 +4x -6y +9sin’a +

13cos?a = 0 is 2a. The equation of the locus of
thepointPis

(a) x° +y +4x+6y+9 =0

(b)x +y? —4x+6y+9 =0

) X° + y? —4x -6y +9 =0

d) x®+y? +4x -6y +9 =0

The point Qis the image of the point P(l, 5)
about the line y = x and R is the image of the
point Q about the line y = — x. The
circumcentre of the APQR is

@61 (0) (-5.1)

@)1 -9 (d)(0,0)

The angular points of a triangle are A(-1, —=7),
B(,1) and C (1, 4). The equation of the bisector
of the angle JABC is
(@ x=7y+2
(c)y=7x+2

b)7y=x+2
(d)7x=y+2

If one of the diameter of the circle, given by
the equation x* + y* +4x +6y —12 =0, is a

chord of a circle S, whose centre is (2, —3), the
radius of Sis

a) /41 unit (b) 3v/5 unit

c) 5v2 unit (d) 24/5 unit

A chord AB is drawn from the point A(0, 3) on
the circle x? + 4x +(y —3)* =0, and is
extended to M such that AM =2AB. The locus
of Mis

(a) x* +y -8x -6y +9 =0

(b)x +y +8x+6y+9 =0

) X° +y? +8x -6y +9 =0

(d) x>+ y? -8x+6y +9 =0

45.

46.

47.

48.

49.

50.

Let the eccentricity of the hyperbola
2 2

X—Z - Z— =1be reciprocal to that of the ellipse
a

x? +9y* =9, then the ratio a? : b* equals

(a) 8:1 (b)1:8

(c)9:1 (d)1:9

Let A, B be two distinct points on the
parabola y* = 4 x. If the axis of the parabola

touches a circle of radius r having AB as
diameter, the slope of the line AB is

@-1 (- ©?2 -2
r r r

Let P(at?,2at), Q, R(ar?, 2ar) be three points on
a parabola y* = 4ax. If PQis the focal chord
and PK, QR are parallel where the co-ordinates
of K is 2a, 0), then the value of ris

t 1-¢? t2 +1 t2 -1
(@)

1-t2 ®) t © t t

2 2

Let P be a point on the ellipse % + yz =land

the line through P parallel to the Y-axis
meets the circle x? + y2 =9 at Q where P, Q

are on the same side of the X-axis. If Ris a

. PR 1
point on PQ such that —Q = —, then the locus

of Ris
2 2
@ + 2 = 0+ L
9 49 49 9
LY 9, ¥
©% + L = @2+ Y =
9 49 49 9

A point P lies on a line through Q(1, -2, 3) and

is parallel to the line % = f = g If P lies on

the plane 2x +3y — 4z +22 =0, then segment
PQ equals

a) /42 units (b) /32 units
(c) 4 units (d) 5 units

The foot of the perpendicular drawn from the
point (1, 8, 4) on the line joining the point
(0, -11,4) and (2, -3, 1) is

(@) (4,5, 2) (b) (-4, 5,2)

(©) (4,-52) (d) (4,5, -2)
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Category-II (Q. No. 51 to 65)

Carry 2 marks each if only one option is correct.
In case of incorrect answer or any combination of
more than one answer, 1/2 mark will be
deducted.

51.

52.

53.

54.

55.

A ladder 20 ft long leans against a vertical
wall. The top end slides downwards at the
rate of 2 ft per second. The rate at which the
lower end moves on a horizontal floor when
it is 12 ft from the wall is
-8 6
-° b) 2
(b) 5
17
d) -~
(d) .

For 0 < p <1and for any positive a, b; let
I(p)=(a +bf,J@p)=a” +b", then
(@) [(p)>J(p)

(b) (p) = J(p)

() (p)< J(p)in @ gg and I(p)> J(p) in

(d) [(p) < J(p)in

g

Leta=i+]+kPB=i-j—kand

9 =-i +f — k be three vectors. A vector 3, in
the plane of o and [§ whose projection on 9
is % is given by
(@) =i -3 -3k
(©)—i +3j +3k

(b)i -3} -3k
(d)i + 3] -3k

Leta, ﬁ \7 be the three unit vectors such that
&[fﬁ =a 5}7 =0 and the angle between B and
? is 30°. Then a is

(b) -2(B x y)

(B xy)

Let z; and z, be complex numbers such that

7, # 2, and |z)| =1z, If Re(z;) > 0 and
Im(z,) <0, then ——=is

Q748
(a) one (b) real and positive
(c) real and negative (d) purely imaginary

56.

57.

58.

59.

60.

61.

From a collection of 20 consecutive natural
numbers, four are selected such that they are
not consecutive. The number of such
selections is
(a) 284 x 17
(c)284 x 16

(b) 285 x 17
(d) 285 x 16

The least positive integer # such that

g m .
fcos—  sin—[J

O - 47 is an identity matrix of
B—sin— cos Tﬁ
4

4
order 2 is
(a) 4 (b)8
()12 (d) 16

Let p be a relation defined on N, the set of
natural numbers, as
p={(x,y)ONx N :2x+ y= 41}. Then
(a) pis an equivalence relation
(b) pis only reflexive relation
(c) pis only symmetric relation
(d) pis not transitive
If the polynomial
L+ x)* @ +x) 1 O

fe=E 1 1+x* Q@+ x)ﬁ then the
gz + x)? 1 1+ x5

constant term of f(x) is

(a)2 - 3@° +2% ()2 + 3@° +2%

(c)2 + 3mP -2°% d)y2 - 3@ -2%

[a and b are positive integers]

A line cuts the X-axis at A(5,0) and the Y-axis

at B0, —3). A variable line PQ is drawn
perpendicular to AB cutting the X-axis at P
and the Y-axis at Q. If AQ and BP meet at R,
then the locus of R is

(@) x2 + y? =Bx+3y =0(b) x> + y2 + 5x + 3y =0
€ x° +y? +5x =3y =0(d) x* + y* —=5x -3y =0

Let A be the centre of the circle

x? +y* =2x —4y =20 =0. Let B(l,7) and
D(4, —2) be two points on the circle such that
tangents at B and D meet at C. The area of the
quadrilateral ABCD is
(a) 150 sqg units

(c) 75 sq units

(b) 50 sq units
(d) 70 sq units
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62.

63.

64.

65.

66.

O -2sin x, if x < -
O 2
g . T Tt
Let f(x) = [Asinx + B, if 5 <x <E. Then,
a
O cosx, ifng

a) f is discontinuous for all Aand B

b) fis continuous forall A= -1and B=1
c) fis continuous forall A=1and B = -1
d) fis continuous for all real values of A, B

(
(
(
(

The normal to the curve y = x* — x +1, drawn
at the points with the abscissa x; =0, x, = -1
and x5 =5/2

(a) are parallel to each other

(b) are pairwise perpendicular

(c) are concurrent

(d) are not concurrent

The equation xlogx =3 — x
(@) has noroot in (1, 3)

(b) has exactly one root in (1, 3)
(c) xlogx = (3=x)>0in [1, 3]
(d) xlogx = (3 -x)<0in [1, 3]

Consider the parabola y* = 4x. Let P and Q be

points on the parabola where P4, —4) and
Q@O, 6). Let R be a point on the arc of the
parabola between P and Q. Then, the area of
APQR is largest when

(a) DPQR= 99 (b) R(4, 4)
(C)R%,@ (d)R@,%Q

Category-III (Q. Nos. 66 to 75)

Carry 2 marks each and one or more option(s) is/are
correct. If all correct answers are not marked and
also no incorrect answer is marked then score =2 x
number of correct answers marked, + actual number
of correct answer. If any wrong option is marked or
if, any combination including a wrong option is
marked, the answer will considered wrong, but
there is no negative marking for the same and zero
marks will be awarded.

13
Let = I%dx. Then
0 2t X
1 1 1 1
a)-—</<_- b)-—</<-
(@ 5 5 (b) 3
3 3
c)-1</<1 d)-=E</<=
(© (d) 5 5

67.

68.

69.

70.

71.

72,

73.

A particle is in motion along a curve 12y = x°.
The rate of change of its ordinate exceeds
that of abscissa in

(a) 2<x<2 by x==%2

(c) x< =2 (d)x>2

The area of the region lying above X-axis, and
included between the circle x? + y* =2ax and

the parabola y? = ax,a >0 is

(a) 8T&? (b) azgg - %@
© 16;‘32 d) né% + 332§

If the equation x? — cx +d =0 has roots equal
to the fourth powers of the roots of
x? +ax +b =0, where a> > 4b, then the roots
of x? = 4bx +2b* — ¢ =0 will be
(a) both real
(b) both negative
(c) both positive
(d) one positive and one negative
On the occasion of Dipawali festival each
student of a class sends greeting cards to
others. If there are 20 students in the class,
the number of cards sends by students is
@%*C, ()* P, (c)2x*C, (d)2x *P,
In a third order matrix 4, a; denotes the
element in the ith row and jth column.
Ifa; =0fori=j

=1fori>j

=-1fori<j
Then the matrix is

(a) skew symmetric
(c) not invertible

(b) symmetric

(d) non-singular

The area of the triangle formed by the
intersection of a line parallel to X-axis and
passing through P(#, k), with the lines y = x
and x + y =2is h?. The locus of the point P is
O x==(y -1
dx==-0+y)

A hyperbola, having the transverse axis of
length 2sin@ is confocal with the ellipse

3x% + 4y2 =12. Its equation is

@x=y-1
@ x=1+y

(a) x*sin®6 - y?>cos® 6 =1

(b) x’cosec®d - y?>sec?6 =1

() (x* + y*)sin® 8=1 + ?

(d) x’cosec®® = x° +y? +sin’0
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[Answer with Explanations}

Physics

1. (d) For maximum equivalent resistance across the
diagonal of the square, the given resistors
connected as

Resistance of PQR arm, R, = 300 + 200 =500 Q
Resistance of PSR arm, R, =400 +100 Q =500 Q
The equivalent resistance between P and R.

LI
Req Rl R2
1 1 _1+1
500 500 500
O Req=L(;)=ZSOQ

2. (¢) 1000 THF 09
W —|} v

200 Q 300qQ 2HF

6V K
H——"

In steady state, arm having capacitors does not flow

current. So, we can neglect them.
OThe given circuit reduces to

200 Q 400 Q
6V
Hi
0 Ryt =200 + 400 = 600Q
[ Current in circuit,
= K = i =0.01 A
R 600
=10mA

3. (a) Ray diagram for the question,
Y
P(3,3)

S(0,1) ;

X X
o] M Plane mirror

1(0,~1)
v

I is image of source S by the plane mirror placed
perpendicularly along X-axis.

SM =IM
UPM + MS =PM + MI =PI

g PI=yJ3-0)% + (3 +1)?
= /9+16 =+/25=5
4. (b) The given combination of lenses

Ly

fi

f

Ly Ls

fa

Here, f; =focallength of equiconvex lenses of glass.
f>=focal length of lens formed by water (concave).

The focal length of the combination.

1,1t 1,121

Fh s h i h B

l:ZfZ_fl O F= fifz [ =
F hh 2= 4 b
= fl i
F Z_i ...(1)
5

Here, L My 1) E for L, and L,
: R
1

and }—2=(uw -1) Q»%@ for L,
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Given, M, <H,

Thus, i <1
2

So, F> N (i)
2

From Eqs. (i) and (ii), we get

£<F<fI or I<F<f th=DN
2 2

Small air

Solid glass
bubble

As the object is at centre of the sphere.

O All rays will fall normally on surface, hence they
donot deflect. Thus, a virtual image is formed at the

centre O.
0 Apparent depth = Real depth

. (c) Young’s double slit experiment with white

light which consist wavelength from range 4000 A
to 7000 A.

- At the centre of the screen, the path difference is
zero for all wavelengths. The bright fringes of these
wavelengths overlap at the centre. Thus, the white
fringe at the centre is formed.

. (a) " Linear velocity of an electron in a orbit of

H like atom,
y=218 x10° xZmys =0 i
n 137 n
where, Z =number of protons in nucleus,
n = principal quantum number
and ¢, =speed of light in free space,
Thus, we have

le
n

. (d) Given, 1, ,,= 3days

Number of active nuclei remaining after time ¢,

t
N= NO %QI/Z
After t= 2days,

/3
_ _ Ny _ Ny _
N, =N, %g =25 =5 = 063N,

O N, = 0.63N,
After t = 3days,

N, =No = osn,
2

10.

11.

12.

Number of nuclei that will decay on the 3rd day,
N; =N, =N, =0.63N, —05N, =013N,
In the term, fraction is 0.13.

(d) "+ Kinetic energy of a electron due to
accelerated by a potential V, KE = eV

L mlv2 =eV
2
2
0 Ixp =eV [p=mv]
2m,
O p =/2¢Vm,

- de-Broglie wavelength of a particle having
momentum p,

A=

=

According to question,
ﬁ:&:\/zevzm”: ﬁ
Ay o 2evim, |4

A, = 2) (given)
0 MY
27, V10000
) _10* _
O Potential V, = o 2500V
A
c
(c) ) X
)
B Y
O X=AY =Y =0
Y=BX =1
(a) 6kQ
10V 6V 4 kQ

In the given circuit, the zener diode is used as a
voltage regulating device. The voltage across 6 kQ
resistance is (10— 6) V=4V
Current through 6 kQ resistor,
:ﬂ: 4 :g x10‘3:EmA
6kQ 6x10° 3

(c) In representation of simple harmonic motion
in ellipse as velocity along X-axis and
displacement along Y-axis.

. Major axis (along X - axis) - 0m

Minor axis (along X - axis)
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O ™ _oom w = 26
A
O 2Ttn=20Tt
The frequency of the simple harmonic motion
g n=10Hz

13. (b) According to the question,

H1
my F=at
M2 Ho

FBD of lower block of mass m1,,

Ny=myg
fr2 | T
mog
u Ny =myg +Ny =(my +n1y) g
- Lower block never moves.
a f,2 > f,l
Mo Ny 2N, Op y0m +my) gy g
0 my, +m, s M
m Ho
a Hicyp e 2
Mo m
O uil =]+ @
M2 | hax m
14. (a) Q
A Sp

AB=3i+j+kand AC=i+2j+k
O BA=-(i+j+k
0ABC is angle between BA and BC

AAB

BC=AC+BA

O BA[BC=|BA|| BC|cosb

= AC-AB (~BA= -AB)
=i+ 2j+k -3 +j+l=-2i+]

- (Gi+j+k O-2 +j)

= (/3 +12 +1%) {22 +17) cos ©

0 6-1=/11 x5 [dos O
Z 5 _ 5 _ g el _\F
O cosb=— = | = =0=cos =_|=
V55 \E 11

15. (c¢) According to the question,

or V=

k 0 k O
2 JxH ar Jx H

2 X2

=m— O— (magnitude)

16. (c) - Escape velocity from a planet,
_ [2GM _ |2GM
v, = = R
R R
=\29R

According due to gravity

4 3
G— TR’ [p
om _ %5 4
=GM_o 3 otom
R? R’ 3 P
0 RadiusR =7 (i)

4TIG p

From Egs. (i) and (ii), we get

v,= (2 E&: E g
4TG P 2 TGP
Thus, vﬁ,Di
P
0 | E) x@: XL
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17. (c¢) According to the question,
time period, T OB 'S¢
T=kr'p’s* (i)

Thus, putting dimension, we get

[T]= L) (ML) [MT™

[T]= M1 My
Equating the dimensions of both sides, we get

b+c=0,a-3=0

and - 2c=1
O C:—l
2
O b:l
2
and a=3b =3
2

Putting these value of g, b and c into Eq. (i), we get
31 1

T=k@p> 3 2

=k Br3
Vs

18. (d) - Stress, Foygoty= 1
AA

100
F
But Young’s modulus, ¥ = Stress _ A4
strain A’
/
Y
100 . F _Y
0 y =100 @mttm = 7§
A S M 100
/
0 ar_1
[ 100
Ar
Poi ! tio, 0=
oisson’s ratio ol
/
0 O s _-03
r [ 100
Ar _-03
r 100
Change in volume, Av _24r +ﬂ
14 r 1
_2%(=03), 1
100 100
Zl - 06 :%
100 100

g A V%=0.4%

19.

20.

21.

22.

(b) Terminal velocity, V=§ rz% g

Neglecting buoyancy effect of the fluid,
1/=E P r’g
9N

Putting the given values, we get
_2_10°x(0.9 x107%)?
py=2x_— 70 7

: x9.8 =98ms !
9 1.8x10~

(c) Let the mass of ice = m
Applying calorimetry principle,
heat given = heat taken

mL
(my +my) s, (t, — 1) =7 +msy(t —t,)

Putting values, we get
(10 + 50) X1 x (15 = 0) = " x80 + mx0.5[0-(-10)]
2
0 60 x15= 40m+ " x10= 45m
2

_60x15 _
m=_—_ "~ =
45

0 20g

(c) Heat capacity of an ideal gas in a
thermodynamic process,
-~ Ideal gas is monoatomic,

C, = E = 3R

Y

- P

C =C, +&
process 14 n dT
=2r+P o
2 n 2T

0 Cprocess =R+ "KL
PR

process

[ pV = nRT]

= ER +E =2R
2 2
(b) In p-V diagram, the slope of an adiabatic curve

at any point in steeper than that of isothermal
curve at that point.

V:
o] E——— ? (:Ofv /)
! Adiabatic
T o A !\ compression
J B
W)
p (P V) |
P2 f—f——f%—f—— ‘
! ‘ Isothermal
! ! expansion
0 Viy_, Vo
Thus, p, >p;
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in figure.

Ny

X

From the figure, d =+/x? +7> ...(1)

0 Potential due to a uniform ring of positive charge
g at point P,

y=_L ¢4
4me, d

= pr [from Eq. (i)]

0 CB=.+0C* +0B* = | + r2=2
\ 4

Similarly, AC== r
3

0 Work done in bringing a point charge —¢ from A

=l oy =-lgl 4

4T[$0 5r 54mg 1

24. (a) For surface ABCD electric flux is zero. Because
at surface ABCD net electric field is zero.
Using Gauss’s law,
fEBS=%§
0
Electric flux through the five faces of the cube,

o -
€

23. (b) A charged circular ring of radius R is shown 25.

to B, 2
W=-q(Vyg =V, ’
01 q 1
= - [ 7QLL
"ine, 8 amg caH
O O
-1 1 10
= B’p— =0 27.

(c) E D

Q2
(Regular hexagon)
In AOM, sin 30° = 21
AO
a
O AO = 2 = a
1/2

For maximum electric field at centre O charges
should be placed at F, A, Band C.

-+Electric field due to charges at Fand Cis equal and
opposite at O.

O Net electric field at centre O due to charges at A
and B.

Angle between E 4, and E; is 60°.
UE e at O,

Epee =yE2 + E} +2E ,E,; 05 60° (E, =E, =E)

= |[B? +E? +2820 Q.’cos 60°=£§
2 2

=E3= ELI

4T[q, a?

(b) "~When a charged particle moves at a circular
path in uniform magnetic field, it time period is
independent from its speed.

OTime period of proton will not change with change
in its speed.

(¢) - Magnetic field due to a hollow cylinder of
radius r.

oA
ms1de (fOl‘ d<7‘
B uiside = g—;i[ % (for d =r)
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So, graph between B and 4.

28. (b)

B =

/
4

<oF

I, =—
1 Rl

Case (I) /, = 21r (length of the loop),
R = pl—l and B, =“—°i
A 2 r
Case (II) /, = 2m[2r =2/,

1
R, :p% :p%zle

Wo oy
B, _ 2 202r _1
B, Mo 4
2 r

Magnetic field B, = BZl

29. (d) - Resonance frequency, fy =/, f,
= 4200 x 800 =400Hz

30. (c) Initially, there will be no voltage drop across
capacitor, so intensity of bulb will rise sharply and

gradually voltage drop across capacitor will
increase as a result voltage drop across bulb
decreases, so intensity of bulb will decreases.

31. (d)
a1

- -1 q
Fcentripetal - mr(*)z 41_[% %
0 W = 1 92 g = 914>
ang,m  r’ amgymr’
w0

= (i)

Current produced due to moving ¢,,
_w
1=—q

21

Thus, magnetic field due to motion of ¢, in circular

path at point O

B:@d:&é‘ﬂ [using Eq. (ii)]
2 r 2 2mr

..(ii)

Hence, BO ®
B

Magnetic fie]dBD% [using Eq. (i)]
r

. (a) Ak Ey=vBol
B

Tv:constant
By
—FEy=vBy!

!
0 Motional emf in the loop,
E=E, -E,=VIB, -B,)

:quu() dr_ HOI B
BTTI y 2n(y+ b

WMo gy POy pop VL,

0 05

2m Oyy+b) O 21 y(y +b)
. b<<y
0 p=Ho,

21 y2
v=constant O y=vt)
Thus, p=Ho B‘ﬂ b

2m VP
Hence, E I]L

t2

. (d) Solid sphere Hollow sphere
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Are] = —

Potential difference, V= Ed (1)

where, d = d,, -1 At ("plates are moving)
2

1 20
O V=E -~ a.t
%‘) 2 B

This is a equation of a parabola with downward
concavity.

According to the problem,
gd O
10 =FR00 300G [0 (300 + G) ]
03 300 + GOAL00 + G) 300

[ V =RI]
10 60000 +1100G 1 1
3 100+G 30
O 900(100 + G) = 60000 +1100 G
O 30000 =200G
O G=150Q

Page 23 of 44

|
|
|
|
|
|
! 4 4
| O M, =p 3 TR’and M, = P R - r?) 35. )
! 4 3 4 33 =g qE
] 0 TR = TR ) & m
| 3 3_.3 mg
I U p R P R 1) +j++ o+ o+ o+
| 0 Py - o
] P2 R 0 Apparent weight of the bob, w'= mg—qE
1 mg' = mg — qF
| r 0 pD g' = myg Eq
' 0 —=0-=0 (1) O g':g—L
| Moment of inertia, -+ Time period of a pendulum,
5,50
| 2 R R —r 0 T=om | L
| Iy _5 ’-r’g Jeft
| I 2 M, R =L = 21‘[’ L
| > g- H, 90
5 5 e
| YR - Ur>-r> O m 7 e
%) 5 5.0
| _ R -r’)g
] 4 3.,
p—TR'R
] 3
| R -r°0 p, 0 U
| o0 Ba Hids
(| o kg ad
: ad 0 EED
O Ii = &% - —&D B
| Iy p U pU
) B B
: 34. (a) A
i Moving each other :
| ¢ 100+G
| 5 10
| Plates of a charged capacitor 300 I5= G
moving toward each other 100 + G
| due to electrostatic attraction. ¢cO0 1 O
1.0 I,=—L
| Force = — [0—¢q > 30 00+G%
| 2 g
| [JRelative acceleration of plates, O I+ I, = 1 go + GOL_(B00+G)
’ (100 + G) 308 (100 + G)x 30
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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37.

10 _10

I,=— =Y =40mA
100 + 150 250
s 200300
100 150
So, Ir00 =300
(a, ) u=v2.

Critical angle 8, =sin™ %Q: 45°

Snell’s law at points, (-», sin©, =n, sin 6,)
15in45° =+/25in@

O 6= 30

At P--incidence angle at P = 75°> 0.

[0 TIR at point P.

At Q - incidence angle at Q=15° < 6.

Chemistry

41.

42.

(d) C1,0, is the anhydride of HCIO,,. It reacts with
water slowly to give perchloric acid.
Cl,0, + H,0O.  2HCIO,

Perchloric acid
Its structure is as follows:

On O 0

It is less reactive than other oxides of chlorine and
does not react with P, S, coal or paper at room
temperature.

(d) The main reason that SiCl, is easily
hydrolysed as compared to CCl, is that Si can
extend its coordination number beyond four
because it has vacant d-orbital. On the other hand,
carbon has no d-orbital thus, it cannot extend its
coordination number beyond four, so its halides
are not attacked (hydrolysed) by water. The
vacant d-orbitals of Si can coordinate with water
molecules and hence their halides are hydrolysed
by water.

38.

39.

40.

43.

O Partial reflection and refraction at Q.

As SP || QR, emergent ray at Ris parallel to incident
ray at S.

ONet deviation =180°.

(a, d) The intensity of a sound source appears to

be periodic due to

(i) source intensity is periodic.

(ii) source is producing a sound composed of two
nearby frequencies.

(b) "~ Internal energy of an ideal gas depends only
on the temperature of gas.

E,, OT
(a) Q 3 B4Q
Al— 1 —>
d
~.Vp is minimum.
0 E,=0 0O E,=E,
0 L p¢-_1 g4
amg, r° 4mg (d-7)
g 1.2 O d-r=2r
rod-r

O Distance of Pfrom the Ar = %units to theright of A.

The hydrolysis of SiCl, occurs due to coordination
of O OH with empty 3d-orbitals of Si-atom of SiCl,
molecule.

OH
cl al al al al OH
Ng o | N/ Ng
_2HT _2CI
a’ Na" Cl/T\CI 27 Non

OH 2H,0
Bite

OH
/OH Cl\l./OH
AN

- Si
o > 't Nou
OH

HO
N o
/Sl

HO

(d) Silver chloride dissolves in excess of
ammonium hydroxide solution. The cation
present in the resulting solution is [Ag (NH;),]
In aqueous solution, silver chloride exist as Ag™
and CI™. Ag” present in solution reacts with NH,
to form [Ag (NH;),]".

Ag'Cl™+2NH, 0. [Ag(NH;),]"Cl™

Page 24 of 44

b e amomocmocaococ o o o or or ov on or v or o G0 G Gr GP G G) GP G G GP G G G) GP G G @GP @GP @GP G @G> o> o> oo o o



(°CTC Gh aD b b Gb G Gh Gh b Gh Gh G G Gh Gh Gh G G Gh Gh Gh G G Gh Gh Gh Gh G Gh Gh Gh G Gh Gh Gh GD GD Gb Gb D an an o

44.

45.

46.

47.

(a) The ease of hydrolysis of carbonyl compounds
depend on the group attached to the carbonyl carbon.
Among the given options, chlorine (—Cl) group is
electron withdrawing group which makes the
carbonyl group electrophilic. Hence, hydrolysis can
occur most easily. The order for electron withdrawing
tendency among given options is as follows:

OGO OCOCHL OGHs NH,

So, the correct order for the ease of hydrolysis in
the given compounds is as follows:

CH,COCI > CH, COOCOCH,
1 11

> CH,COOC,H; > CH,CONH,
II1 v

(d) CH; 0 € CMgBr can be prepared by the
reaction of CH; 00 €& CH with CH; MgBr. This
method is used in preparation of higher alkynes
from lower alkynes. The chemical equation for the
formation of CH; 0 €= CMgBr is given below

_ 2+ -
CH,; 0 €& CH +CH; MgB&-

- 2+

CH, €= CMgx~

(b) The number of alkene(s) that can produce
2-butanol by the successive treatment of B,Hg in
tetrahydrofuran solvent and alkaline H,0, solution
is 2. The alkenes are cis-but -2- ene and
trans-but-2-ene. The hydration product is obtained
in accordance with opposite Markownikoff’s rule.
In this reaction, addition takes place through the
initial formation of T-complex which changes into
a cyclic four centre transition state with the
addition of boron atom to the less hindered carbon
atom.

(1) ByHg
H;C—HC= CH—CH;4 m CH;—CH—CH,CH;
But-2-ene
OH

Butan-2-ol

(b) Given sequence of chemical equation is

CH,
Cl
NH; Br,
CgHéClZO(STpI’) CgHgCINO >
(M) (Step 1) H,N

The structural formula of CgH¢Cl,O(M) will be

I

C

~a
Cl
CH,

The various step involves in the above road map can
be explain as follows

48.

Step-I It involves the formation of an amide on
reaction of ammonia and acetyl chloride so, M must be

0
|
C

a

cl
CH;

Step-II It involves the Hofmann-bromamide
reaction.
CH,
Cl
2

B
CgHgCINO o™

H,N

In this reaction, migration of an alkyl or aryl group
takes place from carbonyl carbon of the amide to
the N-atom. So, CgHgCINO must be an amide with
structural formula.

CH,

Cl

HzN\C

(¢}

(b) Methoxybenzene on treatment with HI
produces phenol and methyl iodide. This is due
the more stable aryl oxygen bond. Here,

methyl phenyl oxonium ion is formed by the
protonation of ether. The bond between O 00 CH,4
is weaker than the bond between O CgHj
because the carbon of phenyl group is
sp?-hybridised and there is a partial double bond
character. Thus, the reaction yields phenol and
alkyl halide.

OCH;3 OH
373K
+ Hl — + CH;lI
Methyl
Anisole Phenol lodide

(Methoxy benzene)

. (b) Given sequence of chemical equation is

K,Cr,04 I,/NaOH
Cat100 50, CallsO —o-CHly
(N) (stepT) (step II)

OH

Here, N will be \)\ (IUPAC name = Butan-2-ol)

Step I It involves the oxidation of secondary
alcohol to corresponding alcohol in the presence of
K,Cr,0, and H,SO,.
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50.

51.

OH K,Cr,07 e
—_—
A e <
[C4H (0] [C4HgO]
(N)

Step II It involves the iodoform reaction. Ketone
formed in step I have one methyl group linked to
the carbonyl carbon atom are oxidised by sodium
hypohalite to sodium salts of corresponding
carboxylic acids having one carbon atom less than
that of carbonyl compound.

o 1,/NaOH o
R

AT

[C4H50]
(a) The correct order of reactivity for the addition
reaction of the given carbonyl compounds with
ethylmagnesium iodide is I > III > II >IV.

O Na™ + cHL; |
(Yellow ppt.)

H\c=o> H\ -0 > ch\ -0
1’ H3C/ H3C/
(1) (1) (1)
(CH;3)3C\
> c=0
(CH )07

(IV)

This order can be explained on the basis of

following two factors:

(i) Inductive effect Greater the number of alkyl
(electron releasing) groups attached to carbonyl
group, greater will be the electron density on
carbonyl carbon. Thus, it lowers the attack of
nucleophile and hence, reactivity decreases.

(ii) Steric effect As the number of alkyl group
attached to carbonyl carbon increases, the attack
of nucleophile on carbonyl group becomes more
and more difficult due to steric hinderance.

(d) When aniline is treated with conc. H,SO,

followed by heating at 200° C, the product obtained is
sulphanilic acid i.e. p-aminobenzene sulphonic acid

NH, NH3HSO4
+ Conc. H,SO4 —> @
Aniline Amhmum hydrogen
sulphate
NH3
zoo C @ @

SO, SO,H

Zwitter ion Sulphanilic acid

-h e G b GD G GD Gb D GD Gb GD GD G GD @D Gb Gb G an ae o o

52.

53.

54.

55.

(c) n=2,1=0, m= —1 is not a possible electronic
configuration. With n = 2 and /=0, the orbital is 2s
having only one #7, value i.e. 0. As the value of

m, =-lto+]

Other options are correct.

Orbital
n=3,1=0m=0 3s
n=31=1m=-1 3p
n=21=1m=0 2p

(b) The number of unpaired electrons in Ni
(atomic number=28) are 2. It can be easily
concluded from the electronic configuration of Ni.

Electronic configuration of
Ni=ls?2s% 2p°3s%3p°45234°
348

Orbitals of Ni in 34 = .

[E——
Unpaired electrons

(c) The strongest H-bond is F[J H------ F because
in this case, a hydrogen is bonded to a most
electronegative atom i.e. fluorine. In all other
options, hydrogen is bonded to oxygen and
sulphur that are less electronegative atom than
fluorine.

The correct electronegativity order of elements are
as follows: F > O > S

(d) Given,

Half-life of C'*, ty,,=5760years

Initial concentration of sample of C'*, N, =200 mg
Final concentration of sample of C'*, N,=25mg

The given decay is radioactive and all radioactive
decay follows first order kinetics.

20693
/2~ A
. _ 0693_0693
Ly, 5760

We know that, for first order reaction
2.303 N, _ 2303 [200]

1= log—2%
A N, 0.693 [25]
5760
_2303%5760 log 8
0.693

=17,286.78 yrs =17,280 yrs
Therefore, the time taken to change 200 mg to

25 mgis 17, 286.78 yr, which is very close to option
(d) i.e. 17280 yrs.
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56.

57.

58.

59.

Alternative method
—— 200 mg sample
t), = 5760 years

100 mg
17280 years hp = 5760 years
50 mg

t1, = 5760 years

——25mg

(d) Ferric ion forms a prussian blue precipitate
due to the formation of Fe,[Fe(CN),];. This
complex is formed during the determine action of
presence of nitrogen in the given sample. In this
method, to portion of sodium fusion extract,
freshly prepared ferrous sulphate, FeSO, solution
is added and warmed. Then about 2 to 3 drops of
FeCl; solution are added and acidified with

conc. HCL. The appearance of a prussian blue
colour indicate the presence of nitrogen.

FeSO, + 2NaOH -  Fe(OH), + Na,SO,

6NaCN + Fe(OH), - Na, [Fe(CN)# 2NaOH
Sodium ferrocyanide

3 Nay[Fe (CN)¢] + 4FeCl;
Fe, [Fe (CN)4]; +12NaCl
Ferric ferrocyanide

(prussian blue)

(¢) The nucleus gg Cu accepts an orbital electron

to yield ggNi. The atomic number of Cu is 29,

which is equal to the number of electrons and also
equal to the number of protons.

When gg Cu accepts an orbital electron then

electrons subtract from the atomic number, i.e.
29-1=28

64 64 s
59 Cu+ e’ B SeNi

(d) Mass of an electron = 9.108 x107>! kg
Mass of one mole of electron
=(9.108 x 107! x6.023 x 10%) kg

Then, number of mole of electron in 1 kg
_ 1
9108%6.023x107
1

=—  ~  x10%moleof ¢~
9108%6.023

(d) Given, equal weights of ethane and hydrogen
are mixed in an empty container at 25°C.

60.

61

63.

CHy  H,
Initial gram weight = w§g wg

Number of moles = il
30 2

According to Henry’s law,

w
Pu, _ — "y, — 2
= Xu, = Tw.ow
Protal nHZ + nC2H6 —+ —
2 30
w
pHZ = 2 :K X ﬂ :E
Do DWW 2 léw 16
30

So, the fraction of total pressure exerted by
hydrogen is 15 : 16.

(a) Given, the heat of neutralisation of a strong
base and a strong acid is 13.7 kcal.
The reaction of neutralisation is as follows

HCl + NaOH - NaCl + H,0; AH = —137kcal

I mol 1 mol
According to question,
HCl + NaOH . NaCl+ H,0 (1)
0.6 mol 0.25 mol

In equation (i), NaOH acts as a limiting reagent. For
1 mole of NaOH and 1 mole of HCI, heat of
neutralisation =13.7 kcal.

O For 0.25 mole of NaOH and 0.6 mole of HCI, heat
of neutralisation =137 x 0.250 3.425 kcal

(a) Number of X atoms at the corners = 8

Number of X atoms per unit cell = 8 x 1 =1 atom
8

Number of Y atoms at the centre of the body =1 atom
Hence, the formula of the compound is XY.

(¢) The number of electrons involved in the
reaction are three as shown below

AP +3¢7 O, Al
It means the conversion of every aluminium ion to
aluminium atom requires three electrons.

Therefore, the amount of electricity required for
one mole of AI** jons = 3F.

(b) Given,
Zn  Zn* + 27, E° =+ 076V (i)
Fed. Fe?t +27;E°=+ 041V ... (ii)

Onreversing the above equation (i) and (ii), we get
Zn** + 2~ . Zn; E°=-076V

Fe’" + 2¢” . Fe; E°=-041V

[where, E° = standard reduction potential]
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64.

65.

To find, the standard emf of the cell with the
reaction.

Oxidation (anode)
2+ 2+
Fe”™ +Zn—>7Zn"" + Fe
L |

Reduction (cathode)

°

So, Ee =E, et spe ~ Egn2t zn
=-041V +0.76V = + 035V
(b) Given,
2
N, + 3H,===2NH,; K, = Lﬂ} . (i)
N,] [H;]
2
N, + 0,==2NO; K, = O .. (i)
[N,][0,]
H, +10,=H0;K,=— 2L
2 [H,] [0,]"

The chemical equation for the oxidation of 2 mol of
NH; to give NO is
2NH, + 20,=—=2NO + 3H.,0 oo (i)
2

To get the equation (iv) from equation (i), (ii) and
(iii) following steps are followed:
Reversing equation (i), we get

2NH;=—=—=N, + 3H, soK’=L (V)

K,

Multiplying equation (iii) by 3, we get

3H, +302‘=* SHO soK'= K2 ... (vi)

Adding equation (ii) and (vi)
N, + 3H, + 20, === 2NO + 3H,0
2

50, K'=K,.K;3 .. (vii)

On combining (v) and (vii), we get the rcquircd

equation having equilibrium constantK' = K, . K3
K,

(c) Dacron is a condensation polymer. It is also
known as terylene. It is a polymer obtained by
condensation reaction between ethylene glycol
and terephthalic acid at 420-460 K in the presence
of zinc acetate-antimony trioxide catalyst.

nHOH,C — H,COH + nHOOC— @COOH

Ethylene glycol
Terephthalm
acid

20K, {O—CHZCHZ—O—C—Q— jl
-nH,0

Dacron or Terylene

66.

67.

68.

69.

70.

(b) H,S0, (sulphuric acid) is present in maximum
amount in ‘acid rain’. Oxides of nitrogen and
sulphur, released into the atmosphere from
thermal power plants, industries and automobiles
are the main sources of acid rain. These oxides on
oxidation followed by hydrolysis give sulphuric
acid and nitric acid that alongwith HCI are
responsible for the acidity of rain. The oxidation
reaction is catalysed by particulate matter present
in the polluted atmosphere.

250,(9) + O5(9) + 2H,0() - 2H,SO,(aq)
4NO,(9) + O5(9) + 2H,0() > 4HNO;(aq)

(b) The correct set of oxides arranged in the
proper order of basic, amphoteric, acidic are

BaO, AL,0;, SO,.

Oxides of non-metallic elements are acidic such as
CO, NO,, SO, etc. Oxides of less electropositive
elements (such as BeO, Al,O;, Bi,O;, ZnO etc.) are
amphoteric i.c. these behaves as acids toward strong
bases and as bases towards strong acids. Oxides of
electropositive elements (Na,O, CaO, T1,0, BaO
etc.) are basic and contain discrete 0% ions.

(b) Out of the given outer electronic configuration
of atoms, the highest oxidation state is achieved
by (n - 1)d’ns?i.e. 7.

A large number of oxidation state is due to the fact
the (n — 1)d-electrons may get involved along with ns
electrons in bonding as electrons in (# — 1) d- orbitals
are in an energy state comparable to #s -electrons.
Oxidation state of other options are as follows:

Electronic configuration Oxidation state

(n =1) d®ns? +2,+3,+4
(n—1) d’ns> +2,+3,+4,+5
(n -1) d’ns' +2,+3,+4,+5 +6

(c) At room temperature, the reaction between
water and fluorine produces F~, O, and H'.

Fluorine, being non-polar molecule, readily
dissolves with water and forms mixture of oxygen
and ozone as shown below

2F, + 2H,0 . 4HF + O,
3F, + 3H,0 0. 6HF + O,
HF exist asH* and F~ in a solution.

(d) BeCOyj; is least thermally stable. The thermal
stability of carbonates increases down the group
i.e from Be to Ba.

BeCO,; < MgCO; < CaCO; < SrCO; < BaCO,
(523K) (813 K) (1173 K)  (1562K) (1633 K)
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71.

72,

BeCOj; is unstable to the extent that it is stable only

in atmosphere of CO,. These carbonates show

reversible decomposition in closed container.
MCO;=—MO +CO,

More stable the oxide is formed, lesser will be
stability of carbonates.

(a) Given reactions are

(P 52 CH B

aNH

2 [Q

NH3

20%/ H5S0. Zn-Hg/HCl

1111 1K 7 I
Hg“,A

[P]is an alkene with two carbon atoms i.e. ethene.

When it reacts with Br,, addition reaction occurs

and C,H B, is formed.

H H
o8 | |
C=C + Br, —> H—C—C—H
H/ H
Ethene [P] Br Br
(C,Hy) 1,2-dibromoethane
(C,H4Bry)

CH,Br, (1, 2-dibromoethane) on reaction with
NaNH, /NH; gives ethyne (C,H,).

NaNH,/NH3

H,CO CH, I =HC CH

O 0 2 Ethyne [Q]
(C2H3)

Br Br
Ethyne [Q]in presence of 20% H,SO,,, Hg?" at 333K
gives ethanal.

Hg2+/H +
CH=CH + HU OHIL €4, COH
333 K 0
OH
Tautomerisation
CH,CHO

Ethanal [R]

Ethanal [R]undergoes reduction in presence of
Zn-Hg /HCl to give ethane [S]
Zn-Hg/ HC

CH,CHO [ CH, O CH,
Ethanal Clemmensen Ethane
[R] reduction [s]

(a) The number of possible organobromine
compounds which can be obtained in the allylic
bromination of but-l-ene with N-bromosuccinimide
is 1.
NBS ]
CH,= CH — CH, CH; —— CH,= CH — CH— CHj,
But-1-ene l Br

CH,= CH— CH— CHj,

Br
3-bromobut-1-ene

73.

74.

75.

(b) Given, specific heat = 0.16
Let metal chloride be MCI, then,

64 - Atomic weight of metal
specific heat

64 _ . .

—— = Atomic weight of metal

016

Atomic weight = 40

40 is the atomic weight of calcium. According to
question, metal chloride (MCl, ) have = 65% chlorine
present in it.

x x Atomic weight of chlorine %100 = 65

40+ x x Atomic weight of chlorine
X X 355

—————— %100 =65
40 + x x 355

x =209= 2 (approx.)
So, the formula of metal chloride will be MCl,.

(a) For a reversible adiabatic process,
y

pT" 7Y = constant .. (i)

According to question, during a reversible adiabatic
process the pressure of a gas is found to be
proportional to the «cube of its absolute
temperature.

pOT
pT~> = constant ... (ii)

Equating equation (i) and (ii), we get

y :_3
1-y
y=-30-y
y =3 43y
-2y=-3
_3
Y 2

As we know, the ratio of molar heat capacities at
constant pressure and constant volume is

C
represented by y. So, the ratio of -2 for the gas is é
2
v

(a) According to question,

[X]+ Dil. H,SO, B- [Y]:
Colourless, suffocating gas

[Y]+ K,Cr,0, + H,80, O,
Green colouration of solution.

All sulphites when treated with dil. H,SO, gives
colourless and suffocating sulphur dioxide gas.
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76

77.

SO%7(s) + DilLH,SO,(aq) - SO3 (aq) + SO,(9)
Sulphite ion Sulphur
dioxide[Y]

+H,0()
SO, gas [Y] turns acidified potassium dichromate
paper green due to reduction of Cr (VI) to Cr (III).
KCr;05(aq) + H,SO,4(aq) +350,(9) -
[Y]
K,SO,(aq) + Cry(SO4);(aq) + HO()
Green
(a, ¢) The possible product(s) to be obtained from
the reaction of cyclobutyl amine with HNO, is/are
OH

cyclobutanol = E( and cyclopropylmethanol

CH,OH
= ;; . The chemical reactions involved

are as follows:

NH,
®
HNO, N,
—_— —_—

Cyclobutylamine

) CH,
Ring
contraction
T CH,0H

Cyclobutanol Cyclobutyl
methanol

(a, d) The major product(s) obtained in the given
reaction are

CH; CH;
H:C\ H H Br Br
Cc=C + Br2—>H s + s
r r

u’ \CZHS
CyHs CoHs
| S
Enantiomers

The mechanism for the above given reaction is as
follows. When the Tt-electrons of the alkene approach
a molecule of Br,, one of the bromine atom accepts
them and releases the shared electrons to the other

bromine atom. A cyclic bromonium ion is formed.

H;C m B m
N / |- E{C NN
CcC=C + Br—[l;r—> \C’ é/
/ AN
H CyHs e \C2H5

(Cyclic bromonium ion)

78.

79.

80.

In next step, Br~ attacks a carbon atom of the
bromonium ion. This release the strain in the three
membered ring and form a vicinal dibromide.

e
H—C—Br Br—C—H
|+ |
H—Cl—BI‘ Bl‘—lc—H

CyHs CyHs

(b, ¢) The correct statements for peroxide ion
(0%7) are that it is diamagnetic and it has bond

order one.
Electronic configuration of 0%~ (peroxide ion) is
ols®, 0'1s%,025%,0"25%, 0202, [T2p; = TOp;)

[T 2p; = T02p}], G 2p!
-»Bond order =
No. of electrons present in bonding

— No. of electrons present in non - bonding
2

10-38

U BO= =1

| SERN)

Number of unpaired electrons = 0
So, 0% is diamagnetic in nature.

(a, ¢, d) Among the given options, the extensive
variables are H (enthalpy), E (internal energy),
V (volume).These variables have values that
depends upon the quantity or size of matter
present in the system. Other examples are heat

capacity, entropy, free energy, length and mass.

(a, ¢, d) White phosphorus (P,) has 6P [ P single
bonds, 4 lone pairs of electrons and P 0 P [0 P
angle of 60°. It is a translucent white waxy solid.
It has large atomic size and less electronegativity.
So, it forms single bond instead of p1t- p tmultiple
bond. It consists of discrete tetrahedral P,
molecule as shown in the figure.
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Mathematics

4. (c) We have, f:[a,b] 3> R be differentiable

1. (a) We know that, sin 30° = T-os
2

In 1** quadrant sin x is increasing function.
a sin 31° > sin 30°
O sin 31°> 0.5

. (c) We have, f; (x) =¢*

Now, £, (x) = el
On taking log both sides, we get
log {/, (4} =/, (M loge

0 % log (f, () = %fn L) (loge =1)

0 fnlm L= a0
0 % 0L 060 ()
Now, S =
and Hlx) = e/t
O log (0 = /(¥ loge = ;(x)
ﬁsz' () = £ (0
O £ = /0T
=HOE W=
SHOTHW Fret = [0
From Eq. (i),

% 100 = [0 ey (x) o f; (x) [using Eq. (if)]

. (b) We have, f(x) = 1«
V2- x|

f(x) is defined for all x satisfying
1—|x|>0 0 [x[ -1

= =0
2- 14 |x| -2

O |x|<lor |x|>2
O  xOf L1jor x He ~ 20 (& )
| xOteo ~ 20-[ 1,0 € )

on [a,bland kOR,also f(a) =0 = f(b)
and J(x) = f'(x) + kf(x)
Let g(x) = kxf(x) which is continuous in [4, b] and
differentiable in (4, b) such that
gla) =0 = g(b)
Then, for every ¢ O(a, b), g'(cF 0
(by Rolle’s theorem)
Now, g'(x) = kf(x) + kxf" (x)
u g(c) = kf(e) + kef'(c)
O kf(c) + kef'(c) =0
ad f(x) = 0,for every x =c¢ [(a, b)
O J(x) = 0has atleast one root in (a, b).

. (¢) We have,

) =3x10 = 7x% + 5% —=21x% +3x% -7
O fa-n=30-n-70 -nt
+501-m° -210 -h)> +30 -h)?* -7
=3 =10k + 45h° —1201° +...... + 1'%
- 7(L — 8h + 28K* =561 +..... + 1K)
+ 51 = 6k + 1507 = 201> +..... + ")
—-21Q -3k + 30 = 1P)
+31-2n+1) -7
O fL—h) = —24 +53h +IP(-46) +IP(—47 + ...

and fQ)y=-24
0 “mw
=0 P+ 3
= iy S22+ 530 +1(—46) +1P(—47) +... —( —24)
H=0 hin® + 3)
2 3
- lim 53h + h™(—46) + h’(—47) +...
0 W + 3
_ 2
= i 23T h(-40 + 17 (=47 .. _ 53
oo W+ 3 3

- (a) Let g(x) =e™" f(x)

such that g@ =0,490b) =0

and g(x) is continuous and differentiable.

Then, for atleast one value of ¢ O(a, b) such that
g =0

Now, g(x)=e™ f'(x) +(=¢™) f(x)
u gly=e i) + (=) flo) =
O e fo=e"flo O )=S0

0
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7. (b) We have,

f:R - R be a twice continuously differentiable
function such that f(0) = f(1) = f'(0) =0
Now, for atleast one value of ¢; [0(0, 1),

f'c)=0 (by Rolle's theorem)
Again, fO=0=/()
O f"(c) = 0for some ¢ [0(0, ¢;)

(by Rolle’s theorem)

8. (b) We have,
O -
J, SIHXD)SCOS X SmXEIdx = e f(x) +

COS X

O J.esmx (xcosx — secx tanx) dx = eSme(X) +c
0 IeSinX(XCOSX -1 +1 —secx tanx) dx

- eSiHXf(X) +c

sinx

O J‘[e““* cos x(x —secx) + ™" (1 —secxtanx)]dx

— es‘ian(X) +
O ¢ (x = secx) ydx = e f(x) + ¢
-rdx ( ) S(x)
O M (x —secx) =M f(x) + ¢
g f(x) = x —secx

9. (c) We have,
J’f(x) sin x cos x dx = W;zbg(ﬂx)) +c

O f(x)sin x cos x = ﬁ% )
S SR
O o=
Jesin 2 b’ -a® f(x)
i =1 S'(x)
0 2x =
sin 2x b -2 (f(9)

)

. _ 1 f'(x)
O Istx dx—h2 —aZI(f(x))z dx
—cos2x 1 H-1(

O =
2 vt -a* Ofvo
2_ 2
0 cos2x (b”—-a’) _ 1
2 (%)
2
g S =—5———
(b* - a?) cos 2x
/2 cos x
10. (d) Given, M = J’
0 (x+2)
and _J,Tf/4 sin x cos x
(x + l

Tf/41 sm 2X
IO X+1

Put 2x =t 0 de ﬂ
2

- sint _osint
IO 4(y/2+ 1)
2 sin f

_IO i+ 2)2 dt

d M-N :J'n/z (cos x) Ellidx
0 (x+2)
™2 sin x

_J'O o 2)2 dx

Lkin x dT w2 sin x
=Yg

J‘ de
Ox + 20, 0 (x + 2

_ V2 sinx
s (x +2?
_sinm2 _ 1 _ 2
_T§/2+2_L4_T[+4
2

dx

11. (b) We have,

2014 tan”' x
= J‘ dx
1/2014 X

Now /= l/20141anl l/t @ld@
! Izom

_ 2014 cot~ 1’
- 1/2014 f

dt

2014 cot™ x
12014  x

On adding Egs. (i) and (ii), we get

2014
= E dx = E (log X)ZOM
12014 5 1/2014

=T (log 2014 - log1/2014)
2

n 1
0 I=—Ei0 2014 - lo 7§
108 5014

=T (log 2014 + log 2014)
4
=T 21og 2014) = " log 2014
4 2
12. (c) We have,
- 3 sin x ax
w4 x
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13.

14.

15.

sin x .
Since, —= is a decreasing function.
X

0 Exsinrwslsﬂxsinn/él
12 13 12 4
Eszsj
8 6

O

(b) Let
o
511/2 tan © (sin x)
=" ¢ dx

2 elan_l (sinx) 4 elan_l (cos x)

512 etan_l (sinx)
= - - dx
0 “h(si .
etan (sinx) + etan (cosx)

2 elarf' (sinx)

dx ...(i)

_I -1 1 (coe
0 elan (sinx) +€lan (cos x)

sT/2 elan_1 (cosx)

dx

I _I
-1, =1,
0 etan (cos x) +elan (sinx)

w2 etan_l (cos x)

dx ...(ii)

0 etan (cosx) +elan (sinx)

sing, bf(x)dx =’ fla+b —x)de
J. P g

On adding Eqs. (i) and (ii), we get
2 = IS " i - ] " i

O 2 = ()97 = (0"
0 a=""-Toon o =
2 2
(c) We have,
lim 1 @ec2 LU sec? =5 2T + ... +sec n—rﬁ
n-wop 4n 4n 4n
n
=jms E Bt
: 1ﬁmoo 3 sec? @4— J’ sec
_4 E TIX
=_— dan
T 4
:i X1 :i
Tt Tt
(c) Given, =24 (x + \Jd) (i)
O yyp=24 O d=yy
From Eq. (i),

Y Ewn x+yn)
0 Y-wnx=Jrnyy
O 0" =2 5n0° =4y n)’
So, degree of above equation is 3.

16.

17.

18.

(¢) We have,
(l+x)dy+2xy 4x? =0

0 dy+ 2x Qy‘
+ x° 1+ x2

172
Here, IF=¢ ' "% =

elog(l+x ) =1+ X2
2
Oy ) = [+ ) x5
1+ x%)
O ya+ x? ZJ'4x2dx +C
O Y+ xY) = LS
3
3
O vty =2 [#(0) = -1]
3
0 y= 4x _- 1 .
M+ x7) 1+ x
4 1_1
0 =S -t=C
6 2 6
(c) We have =—ut
1 dx 0 dxQ
0 x=—-t v= =
2 dt B aB
O Zidl‘ = dx
t X
dt dx
O 20==1—
qt Ix
0 2log |t] + log |c| = log | x|
g log (t* ) = log x
O x =t%
] x =2fc
dat
2
O d% =
dt
[ acceleration f'is constant.
(b) We have,
equation of parabola y = x?
Let P(a,a?) is a point on the parabola,
ad y-0o? =2 (x —a)
O O
B Y=xnp0 Y = xo
E dx dx H
(a,a?)
O y = 20x -a?

Also, given y = — x> + 4x -4
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19.

20.

O- x¥% 4x & 2x ao?
O X2+ 2 (@ -2) +(4-a?) =0

Discriminant = 0

40-2*-44-a%)=0
g @-2°-@4-a)=0
0 o -4 +4-4e& 2=0
0 a -2 =0
a= 0= 2
(d) 2b = (n + 2)th form
=at+n+2-1)d
g 2b=a+n+1)d
d:Zb—a
n+1l
-a0
g mthmean =a + m iy
On+10
and also, b = (n + 2)th form
=2u+m+2-1)d
=2a+n+l)d
0 d:b_2“
n+1
Dmthmean=2a+mwg
On+10

According to the question,
-al0 - 20
a+mBP =0+ mP-2f
On+10 On+10
O a-_m
b n+l-m
(c) We have,
x +log,, L +2) =xlog,, 5+log,, 6
O log, 1+ 2°) =xlog,, 5+ log, 6 —x
=log,, 5" + log,, 6 — x log;, 10
=log,, (5 &) — log,, 10"

5" s0
0 logofl + 2°) = log,, 201
01o* O

-X
0 l+x=ob_6

100 2
g 20+ 2 =6
O (L+1)=6 (let2* =1)
] P+t-6=0
] (t+3)(t-2)=0
] 1+3=0

21.

22,

23.

24.

or 1=-2=0
ad 1=2 [ neglect t = = 3]
O 2=2 0O «x=1
(b) We have, Z, = sinzﬂ -1 cos 2m
11 11
_ % 21, . . ZTFQ
= —{[Xos — +isin =——
11 11
2w
=—jell
10 10 2m

0 ZZ,=—irZOe“

r=0
=-ix0 =0
(c) We know that, if z;, z, and z; are the vertices
of an equilateral triangle. Then,
-2, 57 —5y =0 (i)

Now, but we have

i + Q =1
L4
O Z+2=zq7
O Z+ -7z, =0
Here, z3=0

Hence, given points form an equilateral triangle.

(a) We have equations
x2+ b x+¢ =0

D, = bf -4
and x?+byx+c,=0
D, = b3 —4c,
Now, D, + D, =b + b3 —4(c; +c,)
=0} + b3 = 2bb, [0yby = 2c; +¢))]

=, - b,)*20
O At least one of D; and D, are non-negative

real roots.

(a) Number of ways of selection of 7 objects from
2n objects, where as 7 objects are identical in out
of 2n objects.

nidentical and no different object =1 ways
= ”CO
n—1identical and 1 different object =1 x "C,

n—2 identical and 2 different object =1 x ",

0 identical and 7 different objects =1 x "'C,

="Cy +"C, +"C, +.. +"c, =2"
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|
|
|
|
|
|
|
|
: 25. (¢c)"C, +
' r 2[r7Cr+l +
e Cr+
] G 2 l
. r+1 + nC
' + lCr ot n+ o e '
| LG B '
| _n+2 ("c o+ " e : '
| 26 c B | l
) +2 . 0 5 (R
l B - ) 0 -6 3 - R3— R |
| =( +100)'° __15{0_0_6 | '
| =@+ "¢ 1 From E 1A = '
| =1 , 100 . 3 '
= 100, + 1000 . B
' : N 1100 +.....) 29 Bl), 90 |
0 oo e -1 . ( N ”
C ,(100)~ + C)W | |
: =10%Q ,(100)° + . 1 - ) :
L 100, 100, - -
| + 100 C, + 1%9¢,10 Ci00(100)'° e '
| .
| 27 =10*( Ci00(100)*® +... 1z : l
. . _69
| (a) For great an integer mul N - £ l
est N OW | : l
| term of iple of 10 1o 3 L : l
(1+ n ) | 7
' n_n X) de | = 10 T e 9 '
< +1 , we ha - : * 12‘
| 21 < ve s a un e '
+ +1 | ) :
n_n+ L : lﬂl
| 5 Londg F J eigm '
' O tx 1+ : < z * l
' 1+ x< LH . 2 | l
and Lﬂ 2‘ 2‘
| n/2 n <]+ = e?m o 1 6%1 - '
| O 7 x xeo | 1 = '
| | : | '
| L ntl-n)2 o . = l
and | y ) e 9 lom 187
| | . ) e 9
l 1-(n/2-1) » 69 l
_ )
n+
: | 2 | <X ) ("~ R, and R, ar :
| , are identi
| <t 2, (d) We h ; o '
| : | ave, S, = r
' O n <X r = 67’2 ) ”( l
| n + 2 4r° -1y e l
< . |
' o P L tt2 nr z na((2n+3) |
We h n n+
a } I
' | | - ) |
' n r X '
| r=1
' : . ZS, | n(n + 1) |
l - 2 r=l1 Z (6r2 ) l
R 1 -3 ! e
| B 4 1 Z(4r3 —m B '
' i 2 Nz n3( '
' | __13_77__7(2+9) ) nn +1) n+1) |
' dler 13 N - 7’72(211 . x nn+ |
| B= -11 | | i | l
. | . S n*(2n + 3
I - 25 ” - 8 '
s Hence | -
| -1 ’ ZS o s | '
5 2 . isinde o
' | i 31 _l - e identical |
| x5 | -7 - 1 . (¢) For non o ) l
' : ) -trivial solutio | l
l s We have L ) '
| , 1 3 b '
] 1 2 - l
1(3bc = C
2bc) — l
P (4ac — 2ac) l
B N +1(4ab —3ab '
44 )
|
|
|
|
|
|

- e d



(°CTC Gh aD b b Gb G Gh Gh b Gh Gh G G Gh Gh Gh G G Gh Gh Gh G G Gh Gh Gh Gh G Gh Gh Gh G Gh Gh Gh GD GD Gb Gb D an an o

32.

33.

34.

0O bc —2ac +ab =0

0O bc + ab = 2ac

| b(a + ¢) = 2ac

0 b= 2ac
a+c

O a, b, c are in HP.

(c) On the set R,
xpy O x yis zero or irrational number.
Now, Xpx
g xX=-x=0
[p is reflexive.
If xpy O x — yis zero or irrational.
= —(y — x) is zero or irrational.
O ypx is zero or irrational.
[p is symmetric.
And if
xpy O x = yis 0 or irrational.
ypz O y = zis 0 or irrational.
Then, (x — ) + (¥ =2 =x —zmay be 0 or rational.
[p isnot transitive.

(d) On the set R of real numbers
For reflexive,
xpx O (x, &) R
O x> |x|which is not true.
[® is not reflexive.
For symmetric,
(x, ORI > [y
and (y, x) ORO >y x|
So, x> |yl £ y>|x|
[p is not symmetric.
For transitive,
(x, ORI > |yl (v, ORI >y ||
O x>zl O (x, & R
[p is transitive.

(¢) We have, f: R - R, defined by f(x) = ¢e*
and g: R - Rdefined by g(x) = x*

Now, We have
(99f) (x) = g(f(x))
= g(e")
= (%)
=¢*, O R

0 gof is injective and g is neither injective nor
surjective.
0 gof is injective but g(x) is not bijective.

35.

36.

37.

38.

(b) We have, P( =l,P( -1
2 2

Now, P(X=1) =1 - P(X =0)

—1 _n 0 [ i
=1-"Colp)” (@" =1 ZQ

1—L20.9
2}’!

0 0.12L
n

O LEL
10 2

O 2'>10
O nz4

0 Minimum number of tossed = 4

(a) Let X be the event that student will be
successful.

X, be the event that student will be pass in test-I.
X, be the event that student will be pass in test-II.
X5 be the event that student will be pass in test-III.
O PX)=PX, nX,n X3+ PX, nX,n X5
+ P(X; n X, n X5)
0 P(X) = P(X,) [P(X,) TP(X'5) + P(X,) [P(X'5) CP(X5)
+ P(X;) [P(X,) TP(X;)

1 1 1
o l=,gd oLl
5 pDi2+p(l q)2+pq2
O £=p@d+pdr—plﬂd+plﬂé
2 2 2
1
o Ll-,d d
2 pz“’@z
o v+ pq) =1
O pl +4g) =1

(a) We have, sin 60 +sin 40 +sin 20 =0
ad sin 60 +sin 20 +sin 46 =0

0 2sin 40 [dos 20 +sin 46 =0

O sin 40(2cos 26 +1) =0

0 sin40 =0or 2cos 20 +1 =0

O 40 =nTor cos 29—_—1=c052—n
2 3

0 2T

=E[OI‘29=21/ZT[1—
4 3

O 6=@0r6=nniﬂ,where nOz
4 3

(c) We have, 0< A< I
4

tan™" Q tan 2A§+ tan~" (cot 4) + tan”!(cot’A4)
2
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39.

40.

_ _ + 340
= tan 1%tam ZAQ+ tan IMD

O1-cot*4A O

O |

=tan~ EJLl JizmnA O+ tan™! JitanA i
@ 1-tan*> A0 Otan® A -10
g | g ad
! tan A O- tan™ O tan/zl 0
0 - tan? AQ d -tan” A

=0

(b) Put x=x"+2

and y=y +3

] X2+ P —4x -6y +9 =0

O (X +2)2+ () +3)>—4x +2)
-6(y +3)+9=0

| X2+ 4+4x +y?2+9

+6y —4x -8 -6y —18 +9 =0
0 x?+y?-4=0
O X+ =4

(d) We have equation of circle
x?+ y* + 4x -6y +9sin’ a +13cos’a =0
Here, C= (-2, 3)

Radius = \/(— 2)% + (3)* = (9sin® a +13cos a)

= \/4 +9 —9sin®a —-13cos? o

=13 - 131 —sin’a) - 9sin’a
= 13sin® o - 9sin’ a
= \/4sin? a = 2sin a

Here, sina = A—C
PC
PCsina = AC

PC?sin® a = AC? = (2sina)?
[(h+ 2%+ (k —3?%sin®a =4sin*a
(h+2°+ (k-3 =
Pra+ah+k* +9 -6k =4
W+ k*+4h -6k +9 =0

O 0o oo oo

Hence, locus of a point is
X2+y2+4x—6y +9 =0

41.

42.

43.

(d) Given, point P(l, 5) image of the point P(1, 5)
about the line y = x is Q(5,1) and image of the
point Q on line y = — xis R(— 1, - 5)

P(1.,5)

Q(5,1) AE1-9)

0 Required circumcentre = Mid-point of P and R

_a-1 5-50_
=f5 o Feo
(b) Here,AB=,/5+ 1) + (I +7)> =,/36 +64 =10

A1,-7)

10 P

B(5,1) 5 Cc(1.4)

BC =4/l =9% +( =16 9 =5
By angle bisector theorem,
AP:CP=10:5=2:1

0 PE;le x(—l),2><4+1 x(—nE:P%,EQ
0 2+1 2+1 0

Required equation of BP is

1,

y-1=3__(x-5)

s
3

O y-1=2(x-5
-14

0 7y—-7=x-5

0 Ty =x+2

(a) Given, equation of circle is
x2+y2+4x+6y—12=0

Centre C(-2,-3)

and radius =4/(-2)? + (-3)% +12 =5

S

NG

x2+y2+4x+6y—12=0
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44.

45.

0 CC=42+2* + (3 +3°

=@+ (07 =4

[0 Radius of circle, S
=J@? + (9% = |16 + 25= /41 unit

(c) Given, AM = 2AB

x1.y1)

A(0,3)

[0 Bis mid-point of AM.

O Coordinate of Bis wm @
2 2
= @ﬁ nt 3@
2 2

Since, Blies on the circle x* + 4x + (y— 3)2 =0

ol o - =
2 2 2
x} -3
o 4+2x1+§y71 QZ:O
4 2
+ 9 -6y

2 2
O ﬁ+2x1+y1
4 4

O xt+ yE+8x, -6y, +9 =0

=0

Hence, locus of a point is
x2+y2+8x—6y +9 =0

(a) Given equation of ellipses is x* + 9y* =9

2 2
O L + L =1
9 1
Here, a=3,b=1
c=4(3)*-(1)" =8
O Eccentricity of ellipse, e = <
a
O .}
3
- 3
0 Eccentricity of hyperbola = —
NG
2
O 1+ i = 2
a8
2
O bﬁ :l
a8
| a’:b*=8:1

46.

47.

48.

2, 2 0
(¢, d) Centre of circle = M (4, +1,)0
o 2 O

At22t))
C B(t52t)

~<

r

X
\yz:4x

X

y'

Since, circle touch the x-axis, so equation of tangent

isy=0

- Radius = Perpendicular distance from centre to
the tangent

O Radius =11, +1,| =7

Slope of AB =

(@)

X

Q y2 = 4ax

\%4

Here, coordinate of Q will be @%, ﬂ@
t

Slope of QR = 2

r—=_
1

2at - 2t
at* =22 1> -2
Since, Slope of QR = Slope of PK
0 2 - 2t
L p2-2
1

Slope of PK =

r -

2 2
(a) Since, point P on the ellipse % + yz =1
d P(3c0s6, 2sin6)
Now, equation of line parallel of Y-axis is
X =3cosO
and above line meets circle at Q

d Q(3co0s6, 3sinH
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49.

50.

Given, PR_1
R 2
R(h, k)
(8 cos 6, 2sin 6) (8 cos 6, 3sin6)
On= 3cosH + 6c059, k= 3sin@ + 4sin®
3 3
7 .
O h=3cos6, k= EsmG
O cos® =#/3, sin® =3—k
7
2
Now, cos>8 +sin?8 = h2/9 + & =1
49
2 2
Hence, locus of a point is Xy ke =1
9 49

(a) Equation of line through Q (1, - 2, 3) and
parallel to the line e
1

x-1_y+2_2z-3
1 4 5

Since, point P lies on above line.
0 PN+ 1,4\ = 2,5\ + 3)
Since, P lies on the given plane.
O 2A+ 1)+ 3@4A-2—45\ +3)+22=0
| 2N+ 2+ 120 - 6 —20N =12+ 22 =0
| - 6F & 0

O A= 1
]

O

is =A (say)

P2, 2,8
PQ=\2-17 +(2+2% +(3 -8’
O PQ=+1+16+25=4/42

(d) Equation of line joining points (0, =11, 4) and
2 -3,1is

Q:L}:Q:A (Say)

P(2A+2, 8\-3, — 3\ +1)

Let P is any point of the above line then coordinate
of Pis 2A+ 2,8\ — 3,— 3\ +1).
ODR’s of PQis QA+ 1,8\ —11,—- 3\ - 3
Now, 2A+ 1) (Q+ (A —11) (8 + (- A — 3
(-3=0

51.

52

53.

g 4N+ 2+ 64N - 88+ A +9=0

O 7IN=77=0
0 A= 1
ORequired foot of perpendicular,
P(4,5 -2
(a)
20 y
X
x? + y? = (20 =400
We have, @ _ 2ft /sec
!
When x =12
then 122 + y* =400
O 144 + y* =400
o y* =400 —144 =256
0 y=16
Now, 2x d—x + ZyQ =0
dt dt
0 PLASRNL
dt dt
0 12?@: ~16(2)
dt
0 a_ 8
dt 3
(b) Here, let p= L
m
then (@ + b")P =@/ + p/mym
=a+b+k k=20
O al + b’ =(a + by =(a +b)
u Jp)z1(p)
(c) We have,
d=a+ AP
=@ +j+h NG =] -k
O 8 =@A)+0x)j+aXx )k
Given, 5.y =%
v
g@+AN ED+A-NO+E-A) (=) 1
V3 V3
ad A=- 2
O 5 =-i+3]+3k
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54.

55.

56.

57.

(¢)d =A@? xvﬁnum 1] Isin30°]

. L0
O a=)\ﬁ[3 d
o = Al ] [V A
0 1=\ood
2
O A= 2
O A=+ 2

O
Q
1
I
I+
s
.él
T

(d) Letz; = x; +iy,and z, = x, + iy,
Re(z)>00 xp O

and Im(z,) <0
g ¥2<0
Given, |2 = 25]
O il =127 38.
O 27 =252,
Now, Bt %f Fa * %f
gy —2,0 [ —z,0
-t 2254, L + ?25

0z, -2,0 [ -27,0
_ 04 Tt 50 T0% —5n 4 vz, —5n 17z,
(@ -2 @ —2)
= 2AlaP-laf)
(@ -n)@ -7
-aton

2 is purely imaginary.
a-8

0 Izl =1z,

(a) Given, numbers are 1, 2, 3 ........ 20

Here, number of ways of selecting four consecutive
numbers =17

[ Required number of selecting 4 non-consecutive
numbers = 2°C, -17

:20><19><18><17_17 59
4x3x2x1

=285x%x17 -17

=284 x17

[TosTy4 sin 1';14%1

O
(b)wehave'H—sinE COSI[H
4 4
gL o1g
LetA=[I‘/E \/ED
ol 1g
O J2 420

k Kk
0 A= E E E/vhere, k= L@
-k kO 2
Ok kopk kg Do 2%*0
04a*=0 00 B of
Ok kOO« kO BH%2 o
4 _Ho 2’000 20
azk2 0%%2/8 0%
0,1 O
4_U-4k4 0 D_Er4x1 0 0
B W
0 -4k O o —4x-[
O 40
1 0
0 A4=% E
0o -10
-1 opg@l oQ O oQ
0O 4%=0g 00 0=0d .0
0o -1000 -10 M 10

(d) We have, p={(x, y) ONXx N:2x+ y= 41}
For reflexive,
xpx O 2x + x =41
3x =41
X = 41 0N
3

So, pis not reflexive.
For symmetric,

xpy O 2x + y =41
and ypx O 2y + x =41
u Xpy # ypx
So, pis not symmetric.
For transitive,

xpy O 2x + y =41

and ypzUO2y+z=41
0 xpz
[p is not transitive.
1+ x° 2+x° 1
. (a) Given, f(x) =| 1 1+x* 2+x°
@2+ x)? 1 1+ x)°

For constant term put x =0

1 21
fo=/1 1 2
211

=11 -2 - 2°q -2%) +10 -2
=1-2" -2t +2% +1 -2
=2-3012 + 2%
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60. (a) Equation of line ABis 61. (c) Given, equation of circle is
XiY o x?+ y* —2x -4y -20 =0
5 -3
q 3x =5y =15 Center (1, 2 and radius = y/(1)? + (2% + 20 =5
=71
Y Y B(\. 7 y C
~X —— Q//Q
ALty (12) v
A »
50 i X
7 X Q__Four

Coordinate of intersecting point of tangents at B

«7]B(0,-8) and D is C(16, 7).
O Area of quadrilateral ABCD
=2x B
Perpendicular line to ABis Iar(AA 2
5x + 3y =A =2 x - x15 x5=75sq units
2
Coordinate of P is Qﬁ OQ
5 62. b)) At  x=-T"
2
and coordln.ate 0fff215 (o ‘)\/3) LHL = -2
Now, equation of line AQis RHL= — A + B
x/5+ 2 =1 For continuity, LHL = RHL = f(~ T1/2)
A3 0 -4 B 2 (i)
0 XL At x = 172
5 A LHL = A + B
0 oy _X RHL =0
A 5 For continuity, LHL = RHL = f(172)
O LoLlf-xp (i) o A+ B=0 - (i)
A 3y 5 On solving Eqs. (i) and (ii), we get
and equation of line BP is A=-land B=1
B G| 63. (c) Given equation of curve,
N5 -3 y=x>-x+1
5
u XV oy 0 L .
A3 dx
O l:i%l+1§ .. (i) Slope of normal = !
A 5x LB 1-2x
From Eqs. (i) and (ii), Now, at x; =0, y; =1
1 xO_ 1 ‘1 0 Slope of normal at (0,1) =1
37/ @ E@‘ 5% Q 0 Equation of normal, y =1 =1(x = 0)
X g x—y+1=0 (1)
o ng_ggzw%ﬂg Atx,=-1,y, =3
_1
O S5x - x? =% + 3y Slope of normal at (-1, 3) = 3

2 2 _ -
Ox"+y"=5x+3 =0 Equation of normal, y - 3 = l()( +1)
3

which is a circle.
0 3y-9=x +1
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64.

65.

66.

| x=3y+10=0 ... (ii)

At _S,yB_B

Slope of normal at @g 2@
4
19 _

| — 43\’_‘

Equation of normal, y - —= = -
4
| x+4y=—

O 2x + 8y =43

(iii)
i) and (ii 1sg @

and normal (iii) passes through it. Hence, normals
are concurrent.

Here, intersecting point of Eqgs. (

(b) Let f(x) =xlogx +x -3

g f’(x)=XEL+10gx+l
X

g f(x)=logx+2>0

O fQ) =-2and f(3 =3log3, f1) f(3 <0
Hence, exactly one root in x (1, 3 as f(x) >0

(c) Equation of PQis 2x — y =12

Perpendicular distance

AR = 22 -2 —12 i (-3 +2
NE] NE]
AR is Maximum, att=l
2
DRis%,l@
1x° cosSx
b) 1= dx
® =L
Here, —-1<cos3x <l
0 - x¢ x’cos3x x°
—y3 3 _.3 .
0 X oTx . x<xc053x
x? x 2+ x* 2+ x?
3 3 3
< N XX
2 2

67.

68.

0 ik £ (X%
E X J’OX X
O-x>d M
O 0 0<r<00
03 0§ 030,
0 fl<1<£
3 3

(¢, d) Given, curve, 12y = x°

dy de
dt dt

Now, 1Y = 52 &
dt dt

From Eqs. (i) and (ii), we get

and

.. (ii)

O

O x> =4>0

0 (x=2)(x+2>0

O xOt oo ~ 20 (20 )

(b) Given, equation of circle
x? + y? = 2ax

O ()<—<1)2+yz=a2

and equation of parabola is y* = ax, a > 0

Y
X2 + y2 = 2ax
X' X
@0)
y2 = ax
YV
Intersection points of circle and parabola
O x? + ax = 2ax
] x? = ax
g x2—ax =0
g X(x —a)=0
g x=0,a

Intersecting points are (0, 0) and (a, a).
2

[ Required area = R —I“de
4 0
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69.

70.

71.

72,

(a, d) Let o and B are the roots of x* +ax +b =0

and the roots of x> — cx + d =0area* and B*.

Now, a+B=-a0B=b (1)
and a* +p* =c,a’p* =4 ... (i)

From Eqs. (i) and (ii),
b* =dand a* +p* =¢
@ +P%)’ - 20B)* =¢
0 [+ B)’ - 20B]" - 20B)" = ¢
| (@*-2b? -20* =¢
O 20 + ¢ = (a® - 2b)?
O 2% + ¢ =a* +4b* -4a’h
O 2b* —c=4a’h -a*
20° - ¢ =a*(4b - a?)
and for equation x* — 4bx + 2b* —¢ =0
D = (4b)* - 4(1) (2b* - )
=16b* — 8b” + 4c = 8b” + 4c
= 4(20* + ¢) = 4a* - 2b)* > 0 =real root
Now, f(0)=2b* —c=a*(4b —a? <0
=T100ts are opposite in sign

(b, ¢) Required number of ways = 2°C, x 2!

=20P2
o -1 -10
_ _,0
(a, c) A-Ei 0 -1
g 1 08
oo 1 10

G o

0 a=51 0 15F-4

1 -1 08

[0 Ais a skew-symmetric matrix.
[A|=0+1(0 +1) =11 -0
=0 +1 -1 =0=Singular
0 Ais not invertible.

(a, b) Given, ar (AABC) =

_+
A Ptk 3.7
:k<7771.:7 [ S >
C—k.k) ™. B(k.k)

TAM)
. Hes
y* J/\\e\

(ca’ > 4b)

73.

1 1 1
0 e kal= 2
20k k1

O Lk -k =1k =2 + k) +1(k?* =2k +k?) = +2*
O - (2 2 (k% %F+ 27
| 2- 2k + 2k* - 2k = + 21
O 2% — 4k + 2= + 21
o K =2k +1= £i7

Hence, locus of a point is

O (k =1)% =1
y—-l=xx
0 x=y-lor x=—(y —-1])
(b) Given, 2q, = 2sin6
O a, =sin6
and 3x% + 4y =12
2 2
O Xi+y7:1
4 3
Here, a*=4and b* =3
ad b* = a*Q - ¢?)
i 3=4(1-¢?%
O 62:1—2 :l
4 4
0 e=1
2

Focus, F(ae, 0) = F@Z X l OQ
2

=F(1,0)
For hyperbola foci are same

a,e; =ae =1

ad (sinB)e, =1
O e, = cosecB
and b} = ake} -1) =aje —af
0 b =1 —sin’0 = cos?O
LS
ai b
0 S G

sin’0  cos’0

O x?cosec’ 8 — y*sec? 6 =1
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74. (a, c) f(x) = cos@ﬂg

X

g f'(x) = =sin @;@@;—;@= XL; simiT

For increasing function, f'(x) >0

o sin@ﬂg> 0 0 2km<T <2k +)m
X X

O L>x> 1
2% % +1

For decreasing function, f'(x) <0
| sin@ﬂg< 0
X
d g
1 1 H

Oopae nmEe 2m0x00—,
X Rk+2 2k +10

75. (c) Given, y =log, (x + yx* +1),a>0,a #1

O a’ = (x +4/x* +1)
. 1
= +\/27

O at= -
x“+1
=\/xz+l—x
Vo g7y
a a
Oa’-a?=2x0x=
2
yloga —yloga

2

O -
O f'() =sinh(yloga) OG- % =sinh (x)
O
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