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GENERAL INSTRUCTIONS

. This question paper contains total 125 questions divided into four parts :
Part | : Physics Q. No- 110 40
Part Il : Chemistry Q. No-41t0 80
Part Il : Mathematics Q. No - 81to0 120
Part IV : English Q. No- 121 to 125
. All questions are multiple choice questions with four options, only one of themiis correct.
. For each correct response, the candidate will get 1 mark.
. There is no negative marking for the wrong answer.
. The test is of 22 hours duration.

PART - | (PHYSICS) 4. Radioactive element decays to form a stable
nuclide, then the rate of decay of reactant is

1.  The electric resistance of a certain wire of iron shown by
is R. If its length and radius are both doubled, N4 N4

then
(2) the resistance and the specific resistance,
will both remain unchanged (a) (b)
: t

(b) the resistance will be doubled and the Lt
specific resistance will be halved N4 N4

(c) the resistance will be halved and the K
specific resistance will remain unchanged (©) (d /

(d) the resistance will be halved and the

—————»t ——————»t
5. Theratio of the energies of the hydrogen atom

in its first to second excited states is

specific resistance will be doubled
2. Two thin lenses are in contact and the focal

length of the combination is 80 cm. If the focal (@ 14 ()49 (c) 94 d 4
length of one le.ns is 20 cm, then the power of 6.  Which of the following gates will have an output
the other lens will be of 17

@@ 1.66D(b) 4.00D (c) —100D(d) —3.75D

1 —
3. Ifthe kinetic energy of a free electron doubles, 1_30_ D_

it’s de-Broglie wavelength changes by the factor

@2 m1 ©E @ ?:} DD’_

©)
@D ®A (B (d) C

=



10.

11.

12.

A point charge q isrotated along a circle in the electric

field generated by another point charge Q. The work

done by the electric field on the rotating charge in

one complete revolution is

(@) zero

(b) positive

(c) negative

(d) =zero if the charge Q is at the centre and
nonzero otherwise.

The equivalent capacitance of the combination

of the capacitors is

(@) 3.20pF T 1
(b) 7.80uF l 1onF o
(©) 3.90uF l 4
) 2.16yF

The half-life period and the mean life period ofa
radioactive element are denoted respectively by
T, and T . Then

(@ T,=T, (b) T,>T

(© T,<T, d T, =T,

In a common base mode of a transistor, the
collector current is 5.488 mA for an emitter current
of 5.60 mA. The value of the base current
amplification factor (§) will be

@ 49 (b) 50 (c) 51 d 48

The magnetic field at a distance r from a long
wire carrying current i is 0.4 tesla. The magnetic
field at a distance 2r is

(@ 0.2tesla (b) 0.8tesla

(¢) 0.1tesla (d) l.6tesla

The velocity-time graph of a body moving in a
straight line is shown in fig. Find the
displacement and distance travelled by the body
in 10 seconds.

u (m/s)
'y
20 1 A
N T\
0 } —>t (s)
2 4 8 10
10 L
20 L
o]

13.

14.

15.

16.

17.

(@ 50m,90m (b) 5m,9m

(© 9m,5m (d) 90m,50m

An electric dipole is kept in a uniform electric
field. It experiences

(a) aforceand a torque

(b) a force, but no torque

(c) atorque but no net force

(d) neither a force nor a torque

A person swims in ariver aiming to reach exactly
on the opposite point on the bank of a river. His
speed of swimming is 0.5 m/s at an angle of 120°
with the direction of flow of water. The speed of
water is

(a 1.0m/s (b) 0.5m/s

() 0.25m/s (d) 0.43mvs

A rain drop of radius 0.3 mm has a terminal
velocity in air is 1 m/s. The viscosity of air is 8 x
1073 poise. The viscous force on it is

(@) 452x10*dyne (b) 101.73x1075 dyne
(¢) 16.95x 10*dyne(d) 16.95x 10~ dyne
Consider a pair of insulating blocks with thermal
resistances R, and R, as shown in the figure.
The temperature 6 at the boundary between the
two blocks is

0, 0,
Ryl R

@ (00,VRR)/(0,+0,)(R +R)

(b) OR+O,R)/ (R +R)

(© [0,+0)RR]/(R>+R))

(d O,R+O,R)/ (R +R)

A mass of 0.5 kg moving with a speed of 1.5 m/
s on a horizontal smooth surface, collides with
anearly weightless spring of force constant k =

50 N/m. The maximum compression of the spring
would be

@ﬁl’ﬁm

(b) 0.15m
(d 15m

(@ 05m
() 0.12m



18.

19.

20.

21.

22.

23.

24.

A solid sphere is rotating in free space. If the
radius of the sphere is increased keeping mass
same which one of the following will not be
affected ?

(@) Angular velocity

(b) Angular momentum

(c) Moment of inertia

(d) Rotational kinetic energy

The Young’s modulus of a perfectly rigid body
is

(@) unity

(b) zero

(c) infinity

(d) some finite non-zero constant

The figure below shows currents in a part of
electric circuit. The current i is

(a) 1.7 amp 2 amp I amp

(b) 3.7amp 1.3 amp
(¢) l3amp

(d) lamp

In an electromagnetic wave

(@) power is transmitted along the magnetic
field

(b) power is transmitted along the electric field

(c) power is equally transferred along the
electric and magnetic fields

(d) power is transmitted in a direction per-
pendicular to both the fields

A particle covers half of the circle of radius r.

Then the displacement and distance of the

particle are respectively

(@ 2m,0 (b) 2r,mr

© %r 2r d) mr

A metal ring is held horizontally and bar magnet

is dropped through the ring with its length along

the axis of thering. The acceleration of the falling

magnet

(@) isequaltog

(b) islessthan g

(c) ismorethang

(d) depends on the diameter of ring and length
of magnet

A particle having a mass 0.5 kg is projected under

gravity with a speed of 98 m/sec at an angle of

60°. The magnitude of the change in momentum

(in N-sec) of the particle after 10 seconds is

[g=9.8 m/sec?]

(@ 05

() 98

(b) 49
(d) 4%

25.

26.

27.

28.

29.

For a series RLC circuit R = X; = 2X_.. The
impedance of the circuit and phase difference
between V and I respectively will be

J5R J5R

: Jan'(2)  (b) %,tan_l(l/2)

@

(©) \/gXC, tan"'(2) (d) /SR tan"'(1/2)

A man holding a rifle (mass of person and rifle
together is 100kg) stands on a smooth surface
and fires 10 shots horizontally in 5 sec. Each
bullet has a mass 10 g with a muzzle velocity of
800 ms~!. The velocity which the rifle man attains
after firing 10 shots will be

@ 8ms! (b) 0.8 ms™!

(¢ 0.08ms™! (d)-0.8 ms™!

Escape velocity when a body of mass m is thrown
vertically from the surface of the earth is v, what
will be the escape velocity of another body of
mass 4 m is thrown vertically

(@ v (b) 2v

(c) 4v (d) None of these

A solid cylinder of mass m and radius R rolls
down inclined plane without slipping. The speed
of its C.M. when it reaches the bottom is

(@ +2eh
(b) Jagh/3 Il
(© 3/4gh 1
@ Aeh

A block of mass 5 kg resting on a horizontal
surface is connected by a cord, passing over a
light frictionless pulley to a hanging block of
mass 5 kg. The coefficient of kinetic friction
between the block and the surface is 0.5. Tension
in the cord is : (g= 9.8 m/sec?)

A
5 kg
5kg|B
(@ 49N (b) Zero
(¢) 365N (d) 245N



30.

31.

32.

33.

34.

35.

A and B are two wires. The radius of A is twice

that of B. They are stretched by the same load.

Then the stress on B is

(a) equal tothaton A

(b) four times that on A

(c) two times that on A

(d) halfthaton A

A liquid is allowed to flow into a tube of truncated

cone shape. Identify the correct statement from

the following.

(@) Thespeed is high at the wider end and low
at the narrow end.

(b) The speed is low at the wider end and high
atthe narrow end.

(c) The speed is same at both ends in a stream
line flow.

(d) The liquid flows with uniform velocity in
the tube.

A planet revolves in an elliptical orbit around

the sun. The semi-major and semi-minor axes are

a and b. Then the square of time period, T is

directly proportional to

@ o’ ®) v?

a+b) a-b)’
© (Tj (d ( 5 j
The surface of a metal is illuminated with the
light of 400 nm. The kinetic energy of the
ejected photoelectrons was found to be 1.68
eV. The work function of the metal is (hc =
1240 eV.nm)
(@ 3.09eV (b) 1.42eV
() 151eV (d) 1.68eV
When a system is taken from state i to state f
along the path iaf; it is found that Q = 50 cal and
W = 20 cal. Along the path ibf Q = 36 cal. W
along the path ibfis

a = f

i > b

(@ 14cal (b) 6cal (c) 16cal (d) 66cal

Ifthe differential equation for a simple harmonic
2

.. d . .
motion is d—; + 2y =0, the time-period of the
t

motion is

36.

37.

38.

39.

40.

@) /2 sec (b) %sec
©) %sec (d) 2msec

Tube 4 has both ends open while tube B has
one end closed, otherwise they are identical. The
ratio of fundamental frequency of tube 4 and B
is

@ 1:2 (b) 1:4 (¢) 2:1 () 4:1
The current in the 1Q resistor shown in the
circuit is

2 AN

(a) 3 A 40
—AAA———
®) 3A A
(c) 6A
MV

(d 2A 40
The work done by an uniform magnetic field, on a
moving charge is

(a) zerobecause F acts parallel to v

(b) positive because F acts perpendicular to ¥
(c) zero because F acts perpendicular to ¥
(d) negative because Facts parallel to v

In Young's double slit experimental setup, ifthe
wavelength alone is doubled, the bandwidth 3
becomes

(@) % B ©@3 @D

In Young's double slit experiment, the central
point on the screen is

(a) bright

(b) dark

(c) firstbright and then dark

(d) first dark and then bright

PART - II (CHEMISTRY)

41.

The work done in ergs for the reversible
expansion of one mole of an ideal gas from a
volume of 10 litres to 20 litres at 25°Cis

(@) 2.303x 298 x0.082 log2

(b) 298107 x 8.31x2.303 log2
(©) 2.303x298x0.08210g0.5

(d) 8.31x107x298-2.3031log0.5



42.

43.

44.

45.

46.

47.

A Fischer projection of (2R, 3S)-2,3-butanediol
is:-

HO——H HO——H
@ Ho—n ® "5 T on
CH, CH,4
H3 CH3
H——OH H——OH
(C) HO——H (d) H—]H
(/H3 LH3

Arrange the following particles in increasing
order of values of e/m ratio : electron (e), proton
(), neutron (n) and o-particle (o) -

(a n,p,e,a (b) n,a,p, e

(¢) n,p,a,e (d) e,p,n,a

Acidified potassium dichromate is treated with
hydrogen sulphide. In the reaction, the oxidation
number of chromium

(@) Increases from+ 3 to+6

(b) Decreases from +6 to+3

(¢) Remainsunchanged

(d) Decreases from +6 to+2

For the reaction N, +3H, — 2NH,4

A[NH
if% =2x10"*mol I"'s7!, then value of
ZAHL] would be

At

(@ 1x10*molL s

(b) 3x10*mol L-1s!

() 4x10*mol L Is!

(d) 6x10*mol L-1s!

The value of K, for the reaction :

A+3B = 2Cat400°C is 0.5. Calculate the
value of K,

(@) 1.64x107% (b) 1.64x107°

(c) 1.64x107° (d) 1.64x1073
Tautomerism is net exhibited by —

(@) @—CH CH- OH
o O

(0)

48.

49.

50.

51.

52.

o O

0]

e

The electrode potentials for
Cu®*(aq)+e — Cu'(aq)
and Cu'(aq)+e —> Cu(s)
are+0.15 Vand + 0.50 V, respectively. The value

of E°Cu2+ /Cu will be :
(@) 0500V (b) 0325V
() 0.650V (d) 0.150V

Deep sea divers used to respirate a mixture of
(@) Oxygen and argon

(b) Oxygen and helium

(¢) Oxygen and nitrogen

(d) Oxygen and hydrogen

The wavelengths of two photons are 2000A and
4000A respectively. What is the ratio of their
energies?

(@ 14 (b4 (© 12 d 2
Ethylene glycol, on oxidation with per-iodic acid,
gives

(a) Oxalicacid (b) Glycol

(¢) Formaldehyde (d) Glycolicacid

What is X in the following change ?

o OH OCHj,4

7N\

|
H,¢ (|: ~ CH; —— H,C -C - CH,
|
CHj,

CH,
(@) CH;OH,H,S0,

_+
(b) CH;0H,CH;0Na

(¢) H,O/H,SO, followed by CH;0H
(d) CH;MgBr/ H;O"



53.

54

5S.

56.

57.

58.

In a closed insulated container, a liquid is stirred
with a paddle to increase its temperature. In this
process, which of the following is true ?

@ AE=W=Q=0

(b) AE=0,Q=W=0
) AE=W=0,Q=0
d AE=Q=0W=0

At low pressure, the van der Waal's equation is
reduced to

PV, a
== 1 —
@ RT VRT
PV b
Z=Ym_1, % p
®) RT RT
(© PV, =RT
PV a
7= .
@ RT  RT

Copper sulphate solution reacts with KCN to
give

@ Cu(CN),

(©) K, [Cu(CN),]

For the reaction

H,(g) +%o2 (2) »H,0(I), AH = -285.8 kJ mol™!

(b) CuCN
(d) K5[Cu(CN),]

AS=-0.163kJ mol 'K,

What is the value of free energy change at
27°C for the reaction ?
(a) —236.9 kJmol!
(¢) —334.7kJmol!

(b) —281.4kJ mol-!
(d) +334.7kI mol-!

?Hz
eI, L,
OH
the reactant A is
(@@ CH;CHOHCH; (b) CH;COCH,
(¢) C,H;OH (d) CH;COOH

Bragg's law is given by the which of the
following equation?

(@ nA=20sin6 (b) nk=2dsin®

0 d.
(©) 2n\=dsin (d nE:ESIHG

59.

60.

61.

62.

The reaction 2NO(g) + O, (g) - 2NO,(g) isof
first order. If volume of reaction vessel is reduced
to 1/3, the rate of reaction would be

(@) 1/3times (b) 2/3times

(c) 3times (d) 6times

Which are the starting materials for the
preparation of?

Joge
(b) @COC] @

COCl

QO

(d) Any of the three

Which element gives maximum number of

conc. HNO2
conc. H7SO 4

anhydrous
Al(,l3

anhydrous
AlCla

oxides?

(@ V (b) Cr (c) Mn  (d) Fe

An organic compound 'A' has the molecular

formula C;HO, it undergoes iodoform test.

When saturated with dil. HCI it gives 'B' of

molecular formula CoH, ,O. A and Brespectively

are

(@) Propanal and mesitylene

(b) Propanone and mesityl oxide

(¢) Propanoneand 2,6-dimethyl-2,
5-heptadien-4-one

(d) Propanone and mesitylene oxide



63.

64.

65.

66.

67.

OH

Br .
(i) K,CO;4 7

14
+H,CZ (i) heat

Here Z is
oH 14
CH
/ 2
(a) @/\/
OH
14 CH
/ 2
OH 14
CH = CHCH,
(©)

OCH,CH =CH,

d

Calculate the entropy change in melting 1 mole
oficeat 273K, AH{ =6.025 kJ/mole-

(@ 11.2JK!'mol! (b) 22.1 JK-I1mol!

(¢ 15.1JK!mol! (d) 5.1JK!1mol!

The rate constant is doubled when temperature
increases from 27 °C to 37 °C. Activation energy
inkJis
(@) 34

() 54 (c) 100

In the reaction, C4HsOH ﬂ)(A)

) 350

CO, HCl

140°C,(4—7)atm
pound (C) is
(a) Benzoicacid
(¢) Chlorobenzene

(C), the com-

(B)

(b) Salicylaldehyde

(d) Salicylicacid
Starting from propanoic acid, the following re-
actions were carried out

Propanoic acid

SOCl, NH; Br, +KOH

> X >Y
What is the compound Z?

>Z

68.

69.

71.

72.

(@ CH;-CH,-Br
(b) CH;-CH,—-NH,

i
() CH,—CH, —C-Br

(d CH,-CH,-CH,-NH,

Calculate the energy needed to convert three
moles of sodium atoms in the gaseous state to
sodium ions. The ionization energy of sodium is
495 kJ mol1-

(a) 1485kJ (b) 495kJ
(c) 148.5k] (d) None

The uncertainty in position and velocity of a particle

are 10719m and 5.27 x 1024 ms~! respectively.

Calculate the mass of the particle is (h = 6.625 x

1034 Js) —

(@) 0.099kg (b) 0.99¢

(¢) 0.92kg (d) None

Choose the complex which is paramagnetic

() [Fe(H,0)g]*" (i) K;[Cr(CN)g]

(i) Ks[Fe(CN)g]  (iv) K, [Ni(CN),]

(@ (),(@i)and(ii) (b) (i), (iii) and (iv)

(¢) (i), (i), and (iv) (d) (i), (ii) and (iv)

Phosphine is generally prepared in the

laboratory :

(2) By heating phosphorus in a current of
hydrogen

(b) By heating white phosphorus with an
aqueous solution of caustic potash

(¢) Bydecomposition of P,H, at 110°C

(d) Byheatingred phosphorus with an aqueous
solution of caustic soda

In a hydrogen — oxygen fuel cell, combustion of

hydrogen occurs to :

(@) Produce high purity water

(b) Create potential difference between the two
electrodes

(¢) Generate heat

(d) Remove adsorbed oxygen from electrode
surfaces



73.

74.

75.

76.

77.

78.

Among the following molecule

@i XeOj; (i) XeOF,(ii) XeF,

Those having same number of lone pairs on Xe
are

(@ (i) and (ii)only (b) (i)and (iii) only

(¢) (ii)and(iii)only (d) (i), (ii) and (iii)

An alkene of molecule formula CyH, ¢ on
ozonolysis gives 2, 2-dimethylpropanal & 2-
butanone, then the alkene is

(@) 2,2, 4-trimethyl-3-hexene

(b) 2,2, 6-trimethyl -3-hexene

(¢) 2,3,4-trimethyl -2-hexene

(d) 2,2-dimethyl -2-heptene

Glucose when heated with CH;OH in presence
of dry HCl gas gives o- and B-methyl glucosides
because it contains:

(a) An aldehyde group

(b) A-CH,OH group

(c) Aring structure

(d) Five hydroxyl groups

When acetylene is passed into methanol at 160-
200°C in the presence of a small amount of
potassium methoxide under pressure, the
following is formed —

(@) Polyvinyl alcohol

(b) Divinyl ether

(¢) Dimethyl ether

(d) Methyl vinyl ether

Which compound can exist in a dipolar (zwitter
ion) state ?

(@ CgHsCH,CH(N=CH,)COOH

(b) (CH5),CH.CH(NH,)COOH

(¢) CcHs;CONHCH,COOH

(d) HOOC.CH,CH,COCOOH

A coordination complex compound of cobalt has
the molecular formula containing five ammonia
molecules, one nitro group and two chlorine
atoms for one cobalt atom. One mole of this
compound produces three mole ions in an
aqueous solution; on reacting with excess of
AgNO;, AgCl is precipitated. The ionic formula
for this complex would be:

(@) [Co(NH;)s(NO,)ICl,

(b)  [Co(NH;)5 CIJ [CI(NO,)]

(©  [Co(NHz), (NO,) ClJ [(NH;)Cl]
(d)  [Co(NH;)s] [NO,),Cl]

79.

80.

An endothermic reaction with high activation
energy for the forward reaction is given by the
diagram.

@)

Potential energy
7>
a~)

Reaction coordinate

(b)

Potential energy
>

P

Reaction coordinate

Potential energy
=
-

(c)
Reaction coordinate
>
)
=
o
=
@ 5| ® P
£

Reaction coordinate

The volume of a closed reaction vessel in which
the following equilibrium reaction occurs is
halved :

250,(g) + O,(g) = 2S04(g)
As aresult,

(@) The rates of forward and backward
reactions will remain the same.

(b) The equilibrium will not shift.
(¢) Theequilibrium will shift to the right.

(d) The rate of forward reaction will become
double that of reverse reaction and the
equilibrium will shift to the right.



PART - lll (MATHEMATICS)

81.

82.

83.

84.

85.

86.

87.

88.

If tan@=+/n for some non-square natural
number n, then sec 20 is :

(a) arational number

(b) an irrational number

(c) apositive number

(d) none of the above

Ifz=x+1iy, z'3 =a-—ib, then x %:k(a2 -
a

b2 ) where k is equal to

@1 ®2 (©3 (d) 4

Ifthe coordinates at one end of a diameter of the 89

circle x> +y?> — 8x — 4y +c=0are (-3, 2), then the
coordinates at the other end are

@ 5,3 () 6,2) (© (1,-8) (@ (11, 2)

The system of linear equations : x +y+z =0, 2x

+y-z=0,3x+2y=0has: 90

(a) no solution

(b) a unique solution

(¢) aninfinitely many solution
(d) None of these

1443
2

If o then (3 + w+3w)*is

(@ 16 () -16 () 160 (d) 160
Ifthe lines 3x —4y+4=0and 6x—8y—7=0are
tangents to a circle, then radius of the circle is

91.

3 2 1 5
(€)) 7 (b) 3 © 7 (d) By

The position vector of A and B are 92,

2i+2j+k and 2i +4j+4k

The length of the internal bisector of /\BOA of
triangle AOB is

136 136
@ |5 o 16

3
9

20
© 3 (d) e

d
If y= tan”! L+tan_1 ﬂ, then 2.
1+5x7 3-207

217 93.

1,2
@ i2sa? 142
5,2
® 52 2
5
© i2s2?
1
@ 222
0 ¢ -b a? ab ac
IfA=|-c 0 a |andB=|ab b® bc|,
b -a 0 ac bc c?
then AB is equal to
@ B ®A (O (@ 1

A circle has radius 3 and its centre lies on the
line y = x—1. The equation of the circle, if it
passes through (7, 3), is

@ x*+)y°+8x—6y+16=0

) x*+y>-8x+6y+16=0

© x*+y*-8x—6y-16=0

@ x*+1*-8x—6y+16=0
At how many points between the interval (oo, o)
is the function f (x) = sin x is not differentiable.
@ 0 (7 © 9 d 3

If vector equation of the line

x—-2 2y-5
—=——=7+1, i

5 3 is

;:(2f+§}—12j +A (Zf—gjﬁrplzj then p is
equal to

@ 0 ®1 (2 @ 3

_ Jx+7)-3J(2x-3)
1
vl e Gr6 —23Gr—5)

17 34
(€)) ) (b) 3

26
© @ =

18



94.

9s.

96.

97.

Theradius of a right circular cylinder increases at
the rate of 0.1 cm/min, and the height decreases at
the rate of 0.2 cm/min. The rate of change of the
volume of the cylinder, in cm3/min, when the
radius is 2 cm and the heightis 3 cm is

3n

8w 21
@ 2 b 5 © 5 @5

Ifa, b, care in A. P., then the value of

x+1 x+2 x+a
X+2 x+3 x+bi
x+3 x+4 x+4c

S:

(@ 3 (b) -3

© O (d) None of these
3

The solution of sin x = —% is

4m

(@ x=nn+ (D" EX wheren € Z
2n

) x=nn+ (-1)" 3 wheren € Z

3n
() x=nn+ (1" 3 wheren € Z

(d) None of the these

The equation y2 +3=2(2x+y) represents a

parabola with the vertex at

1
(@) (E’ 1) and axis parallel toy-axis

1
L Ej and axis parallel to x-axis

1 3
(©) (5» lj and focus at (5’ lj

Ll 2
d 5 and focus at >’

98.

99.

100.

101.

102.

103.

104.

If sin y=xsin (a +y), then j—y isequal to:
X
sin Va sin? (a+y)
sin (a+y) sina

(¢) sin(a+ty) (d) None of these

j (27¢°* +¢!2*)3dx is equal to

(@ (1/4)Q7+eMB+C
(b) (1/4)27+e¥B+C
() (13)Q7+e)*+C
d 1/4)Q7+e)*+C
The area under the curve y = | cos x — sin x |,

i ..
< x < —. and above x-axis is :
2 b

@ 22 () 24/2-2
© 2J2+2 d 0

The conic represented by

x=2(cost+sint),y=5(cost—sint)is
(@) acircle (b) aparabola
(¢) anellipse (d) a hyperbola

If (5 xB)2 +(5.B)2 =676 and \B\ =2, then \5\ is

equal to
(@ 13 (b) 26
(© 39 (d) None of these

The equation of the plane which bisects the
angle between the planes 3x— 6y +2z+5=0and
4x — 12y + 3z—3 =0 which contains the origin is
(@ 33x—13y+32z+45=0

(b) x-3y+z-5=0

() 33x+13y+32z+45=0

(d) None of these

A wire 34 cm long is to be bent in the form of a
quadrilateral of which each angle is 90°. What is
the maximum area which can be enclosed inside

the quadrilateral?
(a) 68cm? (b) 70cm?
(c) 71.25cm? (d) 72.25cm?



105.

106.

107.

108.

109.

110.

If J..Slidx = Ax+Blogsin(x—a)+C,
sin(x —a)

then value of (A, B) is

(@) (—cosa,sina) (b) (cosa,sina)

(¢) (-sina, cosa) (d) (sina,cosa)

The equation of the chord of the hyperbola
25x2 —l6y2 =400 that is bisected at point
(5,3)1s:

@
©

135x 48y =481(b) 125x—48y =481
125x—4y=48 (d) None of these

/3

1
n'[6 1++/cotx

Value of dx is

I I
@ ¢ ® -

©) (d) None of these

The domain of the function f (x) =

/ 1
|x-2]-(x-2) "

@ (2] (b) (2,0)

© (=02 (d) [2,00)

Six identical coins are arranged in a row. The
number of ways in which the number of tails is
equal to the number of heads is
@ 20 () 9 (c) 120
Let f be the function defined by

d) 40

x2 -1

f(x)=1x?-2|x-1]-1
1/2,

,x#1
x=1

The function is continuous for all values of x
The function is continuous only for x > 1
The function is continuous at x = 1

The function is not continuous at x = 1

(@)
(b)
©
(d)

111.

112.

113.

114.

115.

116.

If f(x)=x3+ bx? +cx + d and 0 < b*> < c, then in

(—OO, OO),

(@) f(x)isastrictly increasing function
(b) f(x)haslocal maxima

(¢) f(x)isa strictly decreasing function
(d) f(x) is bounded

The solution of the differential equation

dx +

I+x (x2+y2)

(x2+y2) —l}ydy—
0is

@)

2
Y
b) x— 2—
®) x-=
2

(c) x—y?+—(x2+y

(d

None of these

: . xdy 4 :
The integrating factor of I y=x —3xis

1
(@ x (b) logx (c) . (d) =x

It is given that the events 4 and B are such that

P(A)=%,P(A\B)=% and P(B|A)=§.
Then P(B) is

1 1 2 1
(€)) 5 (b) 3 © 3 (d) 5

Letf: R —> R, g: R— R be two functions such
that
f{x)=2x-3, g(x) =x>+5. The function (fog)! (x)

is equal to
173 AV
(@) ( > j (b) (X—Ej
‘ (ﬂjlﬂ;
@ |5

2 \l/3
(© (Tj

The inverse of the statement (p A ~q) > ris

@ ~@Ev~Q—=>~r () (~pArgQ—>~r
(©) (~pvq —>~r (d) None of these




117. The value of x in the interval [4, 9] at which the

function f'(x)
theorem is

= \/; satisfies the mean value

17 21 25
(€)) T (b) T © vy (d) a

3
118. The value of the integral J.f](| x|+ |x—1[)dx

is

9
@ 4 9 (c) 2 @ 7
Leta, b, ¢, be in A.P. with acommon difference d.

Then el/c, eb/ac,el/a arein :

(@) GP. with common ratio e¢
(b) G.P with common ratio ¢!/

119.

2 2
(¢) GP with common ratio ed/(b7=d)

(d AP
If the second term in the expansion

n n
a G
Wa +—=—| is 14252, then 5 - =
Ia—l C2
(@ 4 (b) 3 () 12 d o6

PART - IV (ENGLISH)

121. In the given sentence, find out which part has
an error. The letter of that part will be your
answer. If there is no error, mark (d) as your
answer.

She is a brilliant teacher (a)/ but of her three
children (b)/ neither has any merit. (c)/ No error
(d

Find the synonym of the word IMPECCABLE
(@) Remarkable (b) Unbelievable
(c) Flawless (d) Displeasing

120.

122.

123. Find the antonym of the word AMELIORATE

(@) Improve (b) Depend
(¢) Soften (d) Worsen

124. Find the meaning of the given idiom
A bolt from the blue

(@) An unpleasant event

(b) An inexplicable event

(c) A delayed event

(d) An unexpected event

Read the passage and answer the given question

There seems to be no chilly distance existing

between the German students and the professor,

but, on the contrary, a companionable

intercourse, the opposite of chilliness and

reserve. When the professor enters a beer hall

in the evening where students are gathered

together, these rise up and take off their caps

and invite the old gentleman to sit with them

and partake. He accepts, and the pleasant talk

and the beer flow for an hour or two, and by and

by the professor, properly charged and

comfortable, gives a cordial good night, while

the students stand bowing and uncovered, and

then he moves on his happy way homeward

with all his vast cargo of learning afloat in his

hold. Nobody finds fault or feels outraged. No

harm has been done.

What does the author mean by the phrase 'no

chilly distance'?

(a) Professor's home is not very far from the
beer hall.

(b) Students and the professor are very
friendly with each other.

(¢) Theweather is not very chilly in Germany.

(d) The professor being very strict scares the
students quite a few times as in the beer
hall.

125.



PART -1 (PHYSICS)

1.

L

w

=

©

©

!
Ry =pA—11,n0w152:2lflandr2:2rl

A1 = nrlz
Ay = 7t(r2)2 =7 (2r1)2 =4n rl2 =4A,

Rz:fi%ﬁl:BfL:fi

44, 24 2
.. Resistance is halved, but specific
resistance remains the same.

100 100 5,

P =P =0

de-Broglie wavelength,

ach___ b
p 2.m.(K.E)
A oc !

Kb

If K.E is doubled, then de-Broglie

wavelength becomes 3

2
No. of nuclide at time t is given by
N=Nye™
Where, N, = initial nuclide

Thus this equation is equivalent to

y= aeka

So correct graph is in option (c)

5.

©

Ist excited state corresponds ton = 2
2nd excited state corresponds ton =3
1

AS E oc—
I12

E, n3 3% 9
L
i o2 4

E2 n
(A) is aNAND gate so output is
Ix1=1=0
B) is a NOR gate so output is

0+1=1=0

(©)  is aNAND gate so output is
0x1=0=1

(D)  isa XOR gate so output is
0©0=0

Work done in displacement of charge,
W=qAV

where AV = potential difference between
the displacement of charge

Hence, work done in complete rotation is
Zero.

Equivalent capacitance of two parallel
capacitors 10 pF and 6 uF=(10+6)uF= 16 uF
This 16 pF capacitor is in series combination
with 4uF capacitor,

.. Equivalent capacitance of the entire

16x4 64

combination = -
16+4 20

32 pF



0.693 1
9. Halflife, T,, =———, T,,, = —
(¢) Halflife, T, x m =7
Clearly, Ty, <T,.
10. (@ 1,=5.488mA,I,=5.6mA
a=te
Ie
5488
5.6
o
= =49
P (I-a)
11. (@ Magnetic field due to long wire,
=2 o B ocl
2mr r
When r is doubled, the magnetic field
becomes half, i.e., now the magnetic field
willbe 0.2'T.
12. (@)
u (m/s)

DN

>t (s)
8 10

Total distance covered in 10 s = Area 1 +
Area2+Area3

:>l><6><20+l><2><20+l><2><10:90m
2 2 2

Total displacementin 10s=Area 1 —Area 2
+ Area 3

:>l><6><20—l><2><20+l><2><10:50m
2 2 2

13.

14.

15.

16.

©

In a uniform electric field, net force =0, but
torque = 0.

@

(¢) Letthe speed of water = g
Speed of swimmer = y =0.5 m/sec
Angle between v and  is 120°. Then
U 1
sinf=2= L~ =— oru=0.25ms"!
\ 05 2
B ¥ ¢
—
o — > direction of flow
o of river
00
\120"
A
(@ Radiusofdrop, r=0.3 mm=0.03 cm

Terminal velocity, v=1 m/s= 100 cm/sec
Viscosity of air, 1 =8 x 1073 poise
Viscous force, f=6 mnrv

F=6x3.14x (8 x107) x 0.03 x100=4.52
x1073 dyne

Rate of transmission of heat

_ Temperature difference

Thermal Resistance
0 _do
dt R
Here, d—Q = —(6_62) = _61 —9
dt Ry R
., 0-6,_86-6
R, Ry

= RIG—R192 = R291 —R29
= G(Rl +R2) = R261 +R162

0= R +R0))
(R +Ry)



17. )

Apply law of conservation of energy,

1
—mv? = lkx2
2

=mvZ=kx? or 0.5 x (1.5)* = 50xx2
S.x=0.15m

Taking the same mass of sphere if radius is
increased then moment of inertia, angular
velocity and rotational kinetic energy will
change but according to law of
conservation of momentum, angular
momentum will not change.

For a perfectly rigid body strain produced
is zero for the given force applied, so

Y = stress/strain = Infinite (o)

According to Kirchhoff’s first law,
AtjunctionA, i ,=2+2=4A
Atjunction B, i p=ip-t 1 =ip-=4-1=
3A

18. ()

19. ()

20. (@

Atjunction C,i=ip-—13=3-13=17A

21. @
22. (b) When aparticle cover halfof circle of radius
1, then displacement is AB =2r
Distance = half of circumference of circle =
o
B
r
A
23. () Asthe magnet falls, the magnetic flux linked

with the ring increases. This induces emfin
the ring which opposes the motion of the
falling magnet, soa<g.
24, (b) Changein momentum=F xt
=mg x 10
=0.5%x9.8x10
= 49 N-sec

25. () Given,R=X, =2X,.

Z:\/R2+(XL—XC)2

= \/(sz)2 +(2Xc -Xe)?

= J4x¢ +x¢

(XL_X(;)

=5X¢ :@ [ R=2X]

_ (XL -Xc) _ @Xc-Xc)

tan
¢ R 2X¢

1 —1(1j
=— - 0=tan | —
tan ¢ 5 ¢ 5

(d) According to the law of conservation of
momentum,

26.

P(initial) = P(ﬁnal)

= mu,; + Mu, =mv, + My,
=0+0=10x10x 1073 x 800+ [100—10 %
10 1073]v

= V:ﬂ: —0.8m/sec
999

Negative sign indicates that the velocity is

opposite to the direction of bullets.
27. (a) Escape velocity does not depend upon the
mass of the body.

By energy conservation
(KE)I + (PE)I = (KE)f + (PE)f
(KE); =0,(P.E); =mgh,(P.E); =0

28. ()

(KE); =%lo? +Vmy?

cm
For solid cylinder, moment of inertia,
I="mR?

(KE)I + (PE)I = (KE)f + (PE)f



1/ 2 (ng\ 1 2
so, mgh = %(%AmR )LFJ +Yamvg,,

= Vem =+/4gh/3
29. (¢) Forblock A,
T—uN=>5a andN=5g

N
A
A a
Skg 4
uN <
T+
5 ke 5kg |B
For block B,
5g—T=5a
= T=36.75N, a=2.45 m/sec?
% *. Stress ocL
30. (b) Stress= Arca 2

2
S—B:(V—A] =(2)> = Sz =45,
Sy \7p

31. () Thetheorem of continuity is valid.

SO AP = Ayvap

As the density of the liquid can be taken as

uniform.

AV =AW,

=> Smaller the area, greater the velocity.

32. (@
33. b
34. ()
35. (@

The square of the period of planet is directly
proportional to the cube of the semi-major
axis of the elliptical orbit.

= T2oc a3

12400

Energyofincident light, E = ———
MA)

_ 1240
400
E:W0+I<max
=3.1=W,+1.68

=31eV

=>W,=142eV

For path iaf,

Q=150cal

W=20cal

By first law of thermodynamics,
AU=Q-W =50-20=30cal.

For path ibf
a > f
1 1
i > b
'=36cal
W =?

o, W=Q -AU
Since, the change in internal energy does
not depend on the path, therefore
AU'=30cal
W=Q-AU'=36-30=6cal.

The differential equation of simple
harmonic motion is

d* y d* y

—+2y=0or —=-2y

dr* dr* ®
Standard equation of simple harmonic
motion is

d’y 2

5, =0y (i

dr’ ®
Comparing eq. (1) and (ii),

o’*=2orw=.2



36.

37.

38.

©

@

©

2n
As we know, ® = 7

2 2
.. Time period, T = o 2 sec
®

V2

Fundamental freq. for,

\'
Tube A =>f, =—
ube AT

v
Tube B=fp =—
ube B30
Now,

fg 2L v

fo v 4L 2
1

fy:fg=2:1
Two 4Q resistors are in parallel
combination. Their equivalent resistance

_4x4 16 o
4+4 8

.. Total resistance of the

4Q

— W<

40
——— WW———
Yi

—WW— >
10 v

network=2+1=3Q

.. Current through 1Q resistor, i = g =2A

Force on moving charge while moving in

magnetic field is; F = q (v x B) where F

is perpendicular to V.

Work done/sec = F.v =Fv c0s90°= 0

) ) AD
39. () Fringewidth, p=—

d
When ), alone is doubled then fringe width
becomes
2A)D

40. (@) In the normal adjustment of YDSE, Path
difference between the waves at central
location is always zero. So maxima is
obtained at central position. Central point
on the screen is bright.

PART - Il (CHEMISTRY)

41. () W:2.303nRT10g%
1

=2303x1x8.314x10’ ><29810g%

=298x107 x8.31x2.30310g 2

IcH,
HO—3R —j1
42. (a) als
HO———H
4
CHj
43. ()
Electron | Proton| Neutron |0 -particle
e 1 unit 1 unit ZETO 2 units
m [1/1837 unit | 1 unit 1 unit 4-units
e/m 1837 1 ZEero 1/2

44. (b) Decreases from+6to+3.

K,Cry07 +4H,S04 — K,S04 +Cr, (SO ), +4H,0+30

[HS+[0] - S+H,0 |x3
+6
+3

K804 +Cr, (SO4 ), +7H,0+38




45. () N,+3H,—>2NH, 46. @@ K, =K [RT]*", An=2-4=-2

—AIN,]  1A[H,] 1A[NH;] T =673K, K =05,
At 3 AL 2 At R=0.082L.atm. mol 1 K!
K, =0.5 % (0.082x673)2

-A[H,] 3 A[NHj3] 3 4
== ==x2x10 = -4
At 2>< At 2>< X 1.64 x 10~ * atm.

=3 x 1074 mol L~!S!

I
47. d (a) CH=CH OH «—— CH, CH
enol form keto form
(@) 0) OH OH
keto form enol form
© 0 Q—OH, Q—OH
(0] O OH
keto form enol form

(d 0 :<:>:O cannot tautomerise

49. () An oxygen- helium mixture is used for
artificial respiration in deep sea diving
instead of air because nitrogen present in
air dissolves in blood under high pressure
when sea diver goes into deep sea. When
he comes to the surface nitrogen bubbles
out of the blood due to decrease in

—nE°F=-In, E{F+(-1)n, ESF pressure, causing pain. This disease is

called "bends".

48. B cu’* +le” > Cu" ;AG) =-nEF]

Cu*+le” >Cu  ;AG)=-n,E5F

Cu?*+2¢” > Cu  AG®=AG)+AG)

—nE°F=-F(n, EY +n, ESF)
50. @ E;=h.—; E,=h. &
M Ay
_ myE) +nyES _015x1+050x1 _ ) o
o0 2 B _he Ay Ay _ 4000

E, A hc A 2000

EO




51. (¢)

CH,OH
| +HIO, — 2HCHO +HIO; + H,0
CH,0H
52. (a
/C\ OH OCH,
CH,OH
H,C—C —CH; ——— H,C —C—CH,
° H,S0, ‘ :
CH, CH,

53. (c) As the system is closed and insulated, no
heat enters. or leaves the system, i.e. Q=0;

S AE=Q+W=W.

54. (@) When pressure is low

{P+i}(V—b):RT

V2
or PV:RT+Pb—i+a—2
V. v
PV a2
% RT  VRT
_ a
VRT
(-ﬁ—zj
RT

55. (@ CuSO4+2KCN — Cu(CN), +K,S0,

2Cu(CN), — Cu, (CN),
or 2CuCN+CN-CN
cyanogen
CuCN+3KCN — K[ Cu(CN), |
colourless
56. (1) AG=AH-TAS, T=27+273=300K

AG =(-285.8)-300(-0.163)=-236.9kJ
mol™!

57. (@@ CH;CHOHCH; 2297, CH,COCH,
N diLH,S0, 5

CH;Mgl

o (CHz);COH

58. () ni=2dsin0

59. (¢) For following reaction, 2NO(g) + O,(g)
— 2NO,(g)
When the volume of vessel is reduced to

5 then concentration of reactant becomes

three times.
The rate of reaction for first order reaction
is proportional to the concentration. So rate
ofreaction will increase three times.
60. (c) (a) Nitration is difficult to be carried out,
further the -NO, group will go to
m-position to the > C = O group
(b) Nitrobenzene, being deactivated toward
electrophilic substitution will not undergo
Friedal Craft reaction.
(c) Benzene easily undergoes Friedal Craft
reaction forming the required product.
61. (c) Among the transition metals, Mn forms
maximum no. of oxides.
MnO Mn;04 Mn,0;3 MnO,

basic amphoteric amphoteric amphoteric

Mn,04
acidic
62. (¢) The compound A with formula C;H,O
gives iodoform test, it is propanone. It
forms a compound B having carbon atoms
three times to the number of carbon atoms
in propanone, it is 2, 6-dimethyl-2,

5-heptadien-4-one.

CH3 —C=O+CH3—ﬁ—CH3 +O=(|:—CH3 dil. HCl
|
CHs CH,
®»)

CH;-C=CH —|(|3—CH: (|:—CH3
|
CH3 CH3

(B)
2, 6-Dimethyl-2, 5-heptadien-4-one



63.
OH 0/\
14(3}] (i) K,CO (le
+Br/\/ 2 -3 14 2
OH
14 /
(i1) heat
(Claisen
rearrangement)
AH -1
64. (b) AS;= —— _ 6025 mol ~ ) |y

T 273K
mol™!

oga B |1 1 X,
65. 0 &y o3| T, [P Hk T2

. 11
log2= 3 05xs314 {%*m}
300310
E,=0.3010%2.303x8.314 (Tj
=53598.59 Jmol ! =54 kJ
Treatment of sodium salt of phenol with
CO, under pressure brings about substi-
tution of the —COOH group for the hydro-
gen of the ring. This is called as Kolbe's
reaction

66. ()

OH ONa
COONa

Cco,
+NaOH — _
140°C,(4 7 atm)

Phenol Sodium salt ot phenol., A Sodium salicylate, B

OH
COOH
u®

Salicylic acid

SOCl,

67. (b) CH;CH,COOH————— CH;CH,COCl

+80, +HCI

(X)
CH;CH,COCl+NH; — CH; CH,CONH, + HCI
v)

CH;CH,CONH, +Br, / NaOH — CH;CH,NH, + CO,
Ethylamine, (Z)

68.

69.

70.

(@ Energy needed to convert 1 mole of
sodium (g) to sodium ions =495 kJ
.. Energy needed to convert 3 moles of
Na(g) toNa*ions =495 x 3 =1485kJ

(@ According to Heisenberg’s uncertainty

principle,
AX. mAv=—
4
h
orm=——
4n AX. Av

6.625 x107*Js
4% 3.143 x107%m x 5.27 x102*ms™!
.+ [J=Kgm?s?]

=0.099kg.

@ (i) [Fe (H,0)s]*
4p 4d

3d 4s
LD [

XX | XX | XX XX | XX

Spsdz , Paramagnetic

(i) [Cr(CN) P~

3d 4s 4p
OnnzE

2 .
d’sp’, Paramagnelic

(iii) [Fe(CN)6]3‘

3d 4s 4p
DDNEE

2 .
d’sp*, Paramagnetic

(iv) [Ni(CN), 1>

3d 4s 4p
Lufn]nfn

dspz, Diamagnetic

Thus complexes (i), (ii) and (iii) are paramagnetic
species.



71. () P, +3NaOH+3H,0— PH; +3NaH,PO,

‘White Phosphine

72. () In hydrogen—oxygen fuel cell, following
reactions take place to create potential
difference between the two electrodes.

2H, (g) +40H" (aq) — 4H,0 (1) +4e”
0,(g)+2H,0()+4e —40H (aq)
Overallreaction = 2H, (g) + O, (g) = 2H,0(1)

the net reaction is the same as burning
(combustion) of hydrogen to form water.

Y

73. @ XeOj: Y
€
7 1%
O
(0]
F F
XCOF4: Xe
F
F Yo
XeF:
F F
F
(|3H3 CH;
74. @ CH;- C —~CHO+0=C-CH

|
CH,

l

CH,4 CH,

| |

CH;- C —~CH= C —CH,CH,
|
CH,4

2,2 A trimethyl-3-hexene

75. (¢) Aring structure
—
H—(‘I—OH
H-C-OH
| HCI
HO—?—H + CH,OH -
H—(‘I—OH
H—(‘Ii
CH,- OH
Glucose
H OCH; CH;O H
\C/ \C/
\ |
(CHOHLO  +  (CHOM,O
‘CH ‘CH
CH,OH CH,OH

a-Methyl glucoside B-Methyl glucoside

76. () When acetylene is passed into methanol
at 160-200°C in the presence of a small
amount (1-2%) of potassium methoxide
and under pressure just high enough to
prevent boiling, methyl vinyl ether is
formed.

The mechanism is believed to involve
nucleophildic attack in the first step.

HC=CH+CH; 0 —C H=CHOCH,

H30H _
O, cH, = CHO CH, + CH,0

Methyl vinyl ether
77. (b)

(CHy), .CH.C‘H —COOH+—=(CH3), — CH.C‘H -COO0~
NH, NH;*

78. (@) The most probable complex which gives
three mole ions in aqueous solution may
be [Co (NH;)5; NO, ] Cl,.

Endothermic reactions are those which
involve absorption of heat. High activation
energy means potential energy of product

must be much greater than reactants.

79. (c)



80. @ K_= [SO,1°

[SO,1°[0,]

If volume is reduced to half, K will
decrease to half. Thus, to maintain the
equilibrium, the reaction should shift in the
forward direction, i.e. towards right. Also,
to attain equilibrium back, the rate of
forward direction will become double the
rate of backward direction.

PART - lll (MATHEMETICS)

l—tanze_l—n 1+n

81. (@) cos20= S =——=sec20=—r
1+tan” 0

1+n 1-n

Since, n is non-square natural number .. n# 1

sosec20 = l+_n = rational number
1-n

82. @ z/}=a-ib=z=(a-ib)’
" x+iy =a’ +ib> —3ia’b—3ab>. Then

X =a> —3ab? :§=212—3b2
a

y=b3—3a2b:%=b2 —3a?

So, XY —4a% -b?)
a b
83. () Thecentreofthe given circleis C= (4, 2)
Let A=(-3,2)
A B
(3.2) (o, B)

If (o, B) arethe coordinates of the other end of

the diameter, then, as the middle ploint of the
diameter is the centre,

84.

85S.

86.

87.

-3 +2
it SUPIY (ol
2 2

Thus, the coordinates of the other end of
diameter are (11, 2)

2 sa=1LB=2

(¢) The system is homogenuous system.
. it has either unique solution or infinite
many solution depend on |A|

11 1
SAI=[2 1 Sl =2x 1+1(3)+(4-3)
32 0

=2-3+1=0

© Leto= e EaEl

2
Now, | + 0+ @?=0,and 0> =1
then 3+ o+ 3w?)* =3+ 0+ 3w? + 20— 2m)*
=(B+30+30*-20)*=[3 (1+2+ w?) 2]
=(0-2w)*=160*=160 (-r0*=1)
(@ Thediameter of the circle is perpendicular

distance between the parallel lines (tangents)
3x—4y+4=0and

7
3x—4y— 3" 0 and so it is equal to

4 7/2 3
J9+16 + Jo+16 R Hence radius is
3
7
(@) We have,

OA =|2i+2j+k|=3; 0B = 2i+4j+4k|=6
Since the internal bisector
divides opposite side in the

B

O A

ratio of adjacent sides



88.

89.

90.

JAC 31

"BC 6 2
where OC is the bisector of /BOA .
. Position vector of C is

22i+2j+k)+(2i+4j+4k) _ 2i+§}+212
2+1 3
= 0C=|2i+ 37420 = /@
3 9
y—tan_1 Ax +tan_12+3x
¢ =
© 14552 3-2x
] S5x—x 1 §+x
=tan +tan
1+5x-x 1
_7.x

_ _ 2
=tan 15x—tan ! ! !

dy 5
=== 3
dx 1+25x
0 ¢ —blla? ab ac
(© AB=|-c 0 a |lab b®> bc
b -a 0 |[lac bc c?
abc—abc  bZc—b’c bc? —be?
AB= —a20+a20 —abc+abc —ac+ac
a’b—a’b ab®—ab® abc—abc
000
=0 0 0|=0
000

(d) Letthe centre of the circle be (4, k).
Since the centre lies on the line y=x—1
Sok=h-1

X+tan §+ tan  x

()

91.

92.

Since the circle passes through the point
(7, 3), therefore, the distance of the centre
from this point is the radius of the circle.

3= (A7) + (k—3)

= 3=y(h-7)} +(h-1-3)?

[using (1)]
= h=T7orh=4
For =7, we get k=6 and for 1 =4, we get
k=3
Hence, the circles which satisfy the given
conditions are:

(x=7)2+(y—6)>=9
or x> +3° —14x+12y+76 =0
.':1nd(x—4)2+(y—3)2 =9or

4 y? —8x—6y+16=0
(@ The function f (x) = sin x is differentiable
for all x € R. Therefore the number of points
in the interval (—oo, o) where the function is
not differentiable are zero.

Xx—-2

(@ The given line is 5 =_—3=z+1,
5
x-2 Y75 z+1
= = =
2 3 0
2

This shows that the given line passes through

. 5 . .
the point (2,5,—lj and has direction ratios

25
2

the

,0) Thus, given line passes through

point having position vector

a=2i+ %3 —k and is parallel to the vector
- 3. - . .
b=|2i -5 -0k |. So, its vector equation is

;:(zf+§3_1zj+x(zi_ij_oﬁj.
2 2

Hence,p=0



93. (c) We have

. \/(x+7) 3J2x- 3)( formj
x—>2\/(x+6) 23(3x-5)

Let x —2 =t such that when x — 2, — 0. Then

1 1
2 _ 2
I = lim (t+9)1 3(2t+1)1 (% formj

t—0

(t+8)3

2(3t+1)3

1 1
(1+;j2 —Qr+1)2

(9 form]
1 0

1
(1+;j3 —Bt+1)3

96. (a)
L1 ok
—21im 29 2
2t—)0 t 1 ~ 3t )1

1

18 _34
123
24

_3
2

94. () Given V=mrh.

Differentiating both sides, we get

dh rﬁhj (rﬁ+2hd
d dt

dV ( ] 97. (¢)
=T r
dr dr dt

d—V:ﬂ:r r(—ij-i-Zh(ij :ﬂ(—r—i-h)
dt 10 10 5
Thus, when »=2 and 7 =3,

av _ n(2) o) 243)=
dt 5 98. ()
(¢) Givena,b,careinA.P.
2b=a+c (1)

9s.

x+1 X+2 X+a

Now, [x+2 x+3 x+b

x+1 X+2 X+a
:% 2x+4 2x+6 2x+2b
Xx+3 x+4 X+cC
. x+1 x+2 X+a
:E 2x+4 2x+6 2x+(a+c)
x+3 x+4 X+cC
[using equation (i)]
. x+1 x+2 x+a 1
=_ =—.0=0
5 0 0 0 2

Xx+3 x+4 XxX+c
[Applying R, > R,—(R; +Ry)]

NG . n

We have, sin x = = —sin 3

. . 4m . .
Hence, sin x = smT, which gives

x=nn+ (1" 4%, where n € Z.

The given equation can be rewritten as

1
(y-1)7?= 4(x—5j which is a parabola

1
with its vertex (5 ) lj axis along the line

y =1, hence axis parallel to x-axis.

1 3
| =+1L 1] ; =1
Its focus is (2 j,l.e.,(z j

Given, siny=xsin (a +y)
siny
sin(a+y)

On differentiating w.r. to y, we get

dx _d

X+3 x+4 X+c

[Applying R, 52 R,]

siny
dy dy sin(a+y)



sin(a+y)cosy—sinycos(a+y)

sin? (a+y)

sina ﬂ _ sin2 (a+y)

- Sin2(3+Y) = dx sina
99, (d) LCtI:J- (27e9x+eIZX)l/3dx
:J- eSX(27+e3X)1/3 dX

Put27 +e3X=t = 3e3xdx =t

= %(27 +e)* +C

100. M) y=|cosx—sinx

f(x) = cos x g(x) =sin x

0 /4 /2

n/4
Required area = 2 I (cosx —sinx) dx
0

2
=2 [sin X+ cos x]g/4 —2{3—1}

=(24/2 —2) sq. units

101. (¢) From given equations

X .
E =cost+sint

=cost—sint

W<

()

.. (i)

102. (a)

103.

104.

105.

Eliminating t from (i) and (ii), we have

2 2 2 2

Y XY =1, whichisan
4 25 8 50

ellipse.

Since, (a x 5)2 + (5.6)2 =676

= ([l 5sin0a)" +([a| [cose) =676
= [af" [6[" (sin” 0+ cos?0) =676

= [d* (2)* =676 = Ji]" =169

= [a=13

@ Equation of plane bisecting the angle

containing origin is (making constant term of
same sign)

—3x+6y—-2z-5 __{4x—12y+3z—3:|

V32462422 Va2 4122 432
-3x+6y—-2z-5 4x-12y+3z-3
or 7 13

or 67x—162y+47z+44=0.

(d) Let one side of quadrilateral be x and
another side bey so, 2(x +y) =34
or,(x+y)=17 ()]
We know from the basic principle that for a
given perimeter square has the maximum
area, so, X = y and putting this value in

equation (i)
Y
X=y=-
17 17 2
Arca=x.y= L 289 gy 05
2 2 4

®) J‘ sin x dx :J‘ sin(x —a+ o) dx
sin(x —at)

sin(x — o)

dx

B J‘ sin(x — o) cos oL + cos(x —a)sin o
sin(x — o)



= j{cos o +sin o cot(x — o) }dx

= (cosa)x + (sina) logsin(x —a) + C

. A=cosa,B=sina

106. (b) Theequation of the chord, having mid-point
)C2 y2 .
as (x;,,), of the hyperbola —z—b—z =11is
a
given by
r=s, .. 6
where, T = ﬂzl_y_«";l_l and
a b
2 2
g = N _
1= 5"
a b
According to the question,
(x;,»1)=(5,3)anda?>=16,b>=25
as 25x2 — 16y? =400
2 2 5¢ 3y 25 9
NG S AP A
16 25 16 25 16 25
[Using (1)]
= 125x—48y=625-144 = 125x—48y=481
/3
107. & 1= | ok
1++/cotx
/6
/3 \/—
= [ X g« ...0)
/6 \/Sin X ++/cosx
. (T
/3 sm(z— )
Then, I= I dx
/6 Sin(E - X) + cos(E - xj
2 2
3 Jcosx
= 1= [ = —dx .. i)

/6 A/coS X ++/sin x

Adding (i) and (ii), we get

J’ SlIlX ++/COSX

—_———dx
a6 VeosSX +/sinx

/3

== [ Ldx =[x/} =2 -2=F s 1=wi2
36 6
n/6
x—2,x22
108. ©) k2=
2—x, x<2

0, x>2
= k=2A=0=2D=14 5y 1 <2

= given expression is defined for (— o, 2)
109. (a) Required number of ways

6! 720

=2 =2 290
3131 6x6

x2 -1

X2 +2x-3

_x+l1
X+3

110. d) For x<l, f(x)=

. lim f(x) :l
x—1" 2
x? -1

x2 -2x+1

o x+1

For x > 1, f(x)= =
X —

. lim f(x)=o
x—>1"

.. the function is not continuous at x = 1.

111. (@) f()c)=x3 +bx? +ex+d, 0<b><c

F(x)=3x> +2bx+c

Discriminant = 4b%>—12¢=4(h>—-3¢)<0
L fx)>0V xeR

Thus, f'(x) is strictly increasing V x € R

112. (¢) Rearranging the equation, we have

dx—ydy+ (x2+y2) (xdx+ydy)=0

1
= dx—ydy+ 5 (x2+y2)d(x2+y2):0



On integrating, we get

¥ 1\[ 2,2
)c—7 +EI tdt—C,{t: (x +y )}

2 3/2
y _( 2 2) _
—— + - (x4 =C
or x 5 3 y
dy 4
i x—-y=x -3x
113. (¢) Since Ix y
Y y_ 33
dx x
Hence

1
.[de = ei'[;dx = eilng = l
X

IF =e¢

114. (b) P(4)=1/4, P(4/B) :%, P(BIA)=2/3

By conditional probability,
P(4 " B)= P(4) P(B/A)= P(B)P(A/B)
1 2 1 1
= 4><3_P(B)><2 :P(B)—3
115.d Wehave, f(x)=2x-3,g(x)=x3+5
(fog)x=f(x3+5)=2(x3+5)-3=2x3+7
Lety= (fog)x =2x3+7

y-7)/3 1 <_7\/3
=15 =)

116. (c¢) The inverse of the proposition (p A ~ q)
—ris
~(PA~qQ>~1r =~pVv~(~q)>~r

=~pvq—o~r
117. @ (1) f(x):«/; is continuous in [4, 9]

PR
(i) f(X)_2\/;

Thus f(x) is differentiable in (4, 9)

(iii) f(4) = f(9). All the three conditions of LMV
theorem satisfied then there exist at least one
¢ € (4,9) such that.

_fd)—f@ _ 1 _1
b-a 2Jc SSC_T

118. (b) We have

f'(c)

-x—(x-1)=-2x+1 if x <0
x—-(x-D)=Lif 0<x<1
x+x-1=2x-1, if x>1

|x[+|x~1]=

3
.'.I(|x|+|x—l|)dx
-1

[ e s

= [—xz-i-x}: +[X]3)+[X2_X}13 =9

119.(¢) a,b,careinA.P. = 2b=a+c
Now,

2
e1/(: ><el/a _ e(a+c)/ac

e2b/ac =(eb/ac)

Ve, b2 el/a in GP. with common ratio

eb/au:

= _ e(bfa)/ac
el/c

d/(b=d)(b+d)

2 2
_ d/0?-d?)

[+ a, b, carein A.P. with common
differenced .. b—a= c—-b=d]
3
120. (@ Wehave T,=14 a2

1 3 3
=1C(a3)" (a2)=14a2

5

a3
=nald 2=14a2 =>n=14

"oy Moy 12,




PART - IV (ENGLISH) 124 @

121. (¢)

122. (¢)

123. @)

'Neither' is used for two things. For more
than two things, 'none' is used.
Impeccable means 'in accordance with the
highest standard; faultless'.

Ameliorate means 'make (something bad or
unsatisfactory) better.

125. (b)

The idiom 'a bolt from the blue' means 'an
event or a piece of news which is sudden
and unexpected; a complete surprise’.

The second part of the first sentence clearly
states that the German students and the
professor are quite friendly with each other
and no strict relation whatsoever is seen
between them which is generally seen
between a professor and his students.



