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PART A - PHYSICS
BEWARE OF NEGATIVE MARKING

HAVE CONTROL ¾® HAVE PATIENCE ¾® HAVE CONFIDENCE Þ 100% SUCCESS

1. In the arrangement shown the pulleys and
the strings are ideal. The respective
accelerations of the blocks A and B are

A

B

C

m

2m

(1) g, g/2 (2) g/2, g
(3) 3g/2, 3g/4 (4) g, g

2. The tangential acceleration of a particle
in a circular motion of radius 2m is at = at m/s2

(where a is a constant). Initially the
particle is at rest. Net acceleration of the
particle  makes  45°  with  the  radial
acceleration after 2 sec. The value of
constant a is:
(1) 1/2 m/s3

(2) 1 m/s3

(3) 2 m/s3

(4) Data are insufficient

3. The potential energy of a diatomic molecule

is given by 
12 6

A BU
r r

= - . A and B are positive

constants. The distance r between them at
equilibrium is :-

(1) æ ö
ç ÷è ø

1/6A
B (2) æ ö

ç ÷è ø

1/62A
B

(3) æ ö
ç ÷è ø

1/6A
2B (4) None of these

4. A bomb is projected upwards. At topmost
point it explodes in three identical
fragments. First fragment comes to
ground in 10 sec. and others in 20 sec each.
Then the height reached by the original
bomb is :
(1) 800 m
(2) 1600 m
(3) 1250 m
(4) 1500 m
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5. A uniform chain of mass m and length l
hangs on a thread and touches the surface
of a table by its lower end. Find the force
exerted by the table on the chain when half
of its length has fallen on the table. The
fallen part does not form heap.

(1)
3mg

4 (2) 
mg
2 (3) 

3mg
2 (4) mg

6. A rod of mass M and length L is suspended
by  a  frictionless  hinge  at  the  point  O  as
shown in figure. A bullet of mass m moving
with velocity v in a horizontal direction
strikes the end of the rod and gets
embedded in it. The angular velocity of the
rod just after the collision is -

m v

M L

O

(1) +
mv

(3m M)L (2) 
2mv
ML

(3) 
2mv

L (4) +
3mv

(3m M)L

7. A metre stick swinging in vertical plane
about a fixed horizontal axis passing through
its one end undergoes small oscillation of
frequency f0. If the bottom half of the stick
were cut off, then its new frequency of small
oscillation  would  become  :

(1) f0 (2) 02 f (3) 2f0 (4) 02 2 f

8. A thin non-conducting ring of radius R has
a linear charge density l = l0 cos q, where
l0 is the value of l at q =  0.  Find the net
electric dipole moment for this charge
distribution.

l

R l0
q

(1) p l2
0R

4
(2) p l2

0R
2

(3) pR2 l0 (4) 2pR2l0
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9. A body is projected away from the earth's
surface with a speed 3ve where  ve is the
escape velocity. The speed of the body at
infinity will be :

(1) ve (2) e2 v

(3) 2ve (4) e2 2 v

10. In  a  metre  bridge,  the  gaps  are  closed  by
two resistances P and Q and the balance
point  is  obtained  at  40  cm.  When  Q  is
shunted by a resistance of 10W, the balance
point shifts to 50 cm. The values of P and
Q are :-

40cm 

G

P Q

(1) 
10

, 5
3

W W (2) 20W, 30W

(3) 10W, 15W (4) 5W, 
15
2

W

11. A parallel plate capacitor having
capacitance C0 is connected to a battery of
emf E. It is then disconnected from the
battery and a dielectric slab of dielectric
constant k completely filling the air gap of
the  capacitor  is  inserted  in  it.  If  DU
indicates the change in energy, then
(1) DU = 0

(2) ( )2
0

1ΔU = C E k –1
2

(3) 2
0

1 1ΔU = C E 1 –
2 2k

æ ö
ç ÷è ø

(4) 
1æ ö

ç ÷è ø
2

0
1ΔU = C E –1
2 k

12. Given  a  ring  of  mass  M,  radius  R  resting
on a rough horizontal plane, with
coefficient of friction ‘m’. A cylindrical,
vertical magnetic field passing through
ring  is  switched  on  at  t  =  0  which  varies
with  time  as  B  =  Kt2.  Ring  has  charge  Q
distributed uniformly over it. Find the
time after which ring starts rotating.

(1) 
Mg

QKR
m

(2) 
2 Mg
QKR
m

(3) 
Mg

2QKR
m

(4) 
Mg

4QKR
m
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13. Two moving coil galvanomters M1 and M2

having same spring constants have the
following specifications:

for galvanomter M1,  R1 =  10W N1 =  30,
A1 = 3.6 × 10–3 m2, B1 = 0.25T

for galvanomter M2,  R2 =  14W N2 =  42,
A2 = 1.8 × 10–3 m2, B2 = 0.5T

Find the ratios of current sensitivity
between galavnomter M1 & galvanomter M2

(1) 5/7 (2) 3/4 (3) 1 (4) 7/5

14. The wavelength of the Ka line for an
element of atomic number 57 is a. What is
the wavelength of the Ka line  for  the
element of atomic number 29?

(1) a (2) 2a (3) 4a (4) 8a

15. A heavy nucleus having mass number 200
gets disintegrated into two small
fragments of mass number 80 and 120. If
binding energy per nucleon for parent
atom is 6.5MeV and for daughter nuclei is
7  MeV  and  8  MeV  respectively,  then  the
energy released in the decay will be:

(1) 200 MeV (2) –220 MeV

(3) 220 MeV (4) 180 MeV

16. In the figure ABC is the cross section of a
right angled prism and ACDE is the cross
section of a glass slab. The value of q so
that light incident normally on the face AB
does not cross the face AC is

(Given sin–1 (3/5) = 37º)

A E

C D

n=
3/

2

n=
6/

5

B
q

(1) q < 30º (2) q < 37º

(3) q < 60º (4) q < 53º

17. A tuning fork having a frequency of 340 Hz
is vibrated just above a cylindrical tube.
The height of the tube is 120 cm. Water is
slowly poured in it. What is the minimum
height of water required for resonance?
Velocity of sound in air = 340 m/s.

(1) 5 cm

(2) 25 cm

(3) 45 cm

(4) 95 cm
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18. Wavefronts incident on an interface
between the media are shown in the
figure.  The refracted wavefront  will  be  as
shown in

45°
m2= 2

(1) 
30°

(2) 
30°

(3) 
60°

(4) 
60°

19. A fully filled hemispherical tank of radius
R has an orifice of small area a at its
bottom. Time required to completely
empty the tank will be (Assuming that the
top surface area of the liquid is always
much greater than the orifice area)

(1) 
p 5/25 R

ag2

(2) 
p 5/29 R

ag2

(3) 
p 5/27 2 R

15a g
(4) Can't be calculated

20. The  power  radiated  by  a  black  body  is  P

and it radiates maximum energy around

the wavelength l0. If the temperature of

the black body is now changed so that it

radiates maximum energy around

wavelength 3/4l0, the power radiated by it

will increase by a factor of

(1) 4/3 (2) 16/9

(3) 64/27 (4) 256/81

21. One end of a 2.35m long and 2.0cm radius

aluminium rod (K = 235 W.m-1K-1) is held

at  20°C.  The  other  end  of  the  rod  is  in

contact with a block of ice at its melting

point. The rate in kg.s-1 at which ice melts

is  [Take  latent  heat  of  fusion  for  ice  as

1/3 ×106 J.kg-1]

(1) 48p × 10-6 (2) 24p × 10-6

(3) 2.4p × 10-6 (4) 4.8p × 10-6
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22. A steel wire of length 2.0 m is stretched
through 2.0 mm. The cross-sectional area
of the wire is 4.0 mm2. Calculate the elastic
potential energy stored in the wire in the
stretched condition. Young's modulus of
steel = 2.0 × 1011 N m–2.

(1) 0.04 J (2) 0.4 J

(3) 0.8 J (4) 80 J

23. The efficiency of a carnot engine is 0.6. It
rejects total 20 J of heat. The work done
by the engine is :

(1) 40 J (2) 50 J

(3) 20 J (4) 30 J

24. Consider the following data:

10 main scale  division = 1  cm,  10 vernier
division = 9 main scale divisions. Zero of
vernier scale is to the right of the zero
marking  of  the  main  scale  with  6  vernier
divisions coinciding with main scale
divisions. The measured reading for length
measurement is 4.3 cm on main scale with
2 vernier divisions coinciding with main
scale graduations. Estimate the actual
length.

(1) 426 cm (2) 4.26 cm

(3) 4.38 cm (4) 4.5 cm

25. At a point on earth surface horizontal

component of earth's magnetic field is 40 mT

and  dip  angle  is  30°.  Find  the  total

magnetic field of earth at this point.

(1) 34 mT (2) 40 mT

(3) 46 mT (4) 80 mT

26. A spring-mass system has undamped

natural angular frequency w0 = 100 rad s–1.

The solution x(t) at critical damping is

given by x(t) = x0(1 + w0t) e–w0t, where x0 is a

constant. The system experiences the

maximum damping force at time

(1) 0.01 s (2) 0.1 s

(3) 0.01 ps (4) 0.1 ps

27. In a single slit diffraction experiment first

minima for l1 = 660 nm coincides with the

first maxima for wavelength l2. Calculate

l2 (approximately).

(1) 660 nm (2) 220 nm

(3) 440 nm (4) 1320 nm
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28. A telescope of aperture diameter D = 32 mm,
and objective focal length f = 24 cm, forms
images of two distant stars in the focal
plane of the objective lens. If the stars have
a minimum resolvable angular separation
according to the Rayleigh criterion, then
what is the distance, x, between the
centers of the images in the focal plane ?
(Assume light of wavelength 550 nm is
used.)
(1) 5 mm (2) 50 mm
(3) 0.5 mm (4) 5 mm

29. A ring of radius 3a is fixed rigidly on a
table. A small ring whose mass is m and
radius a, rolls without slipping inside it
as shown in the figure. The small ring is
released from  position A. When it reaches
at the lowest point, the speed of the centre
of the ring at that time would be -

A

(1) 2ga

(2) 3ga

(3) 6ga

(4) 4ga

30 At any point ( x,0,0) the electric potential

V is 
æ ö+ +ç ÷è ø2 3
1000 1500 500

x x x  volt, then

electric field at x = 1 m -

(1) + ˆˆ5500(j k) V / m

(2) ˆ5500 i V / m

(3) +
5500 ˆˆ( j k) V / m

2

(4) +
5500 ˆˆ(i k) V / m

2
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PART B - CHEMISTRY
31. The distance of spherical nodes from

nucleus for the given orbital are

æ ö
y = s - s + -sç ÷è ø

3/2
2

radial
0

1 Z [( 4 3)] exp( / 2)
a9 2

where a0 & Z are the constants and

s =
0

2Zr
a

(1) Zero, inifinty (2) 0 0a a1,
Z 2 Z

(3) 0 0a a3 1,
2 Z 2 Z (4) 0 0a a3,

Z 2 Z
32. For a real gas obeying Vander Waal

equation, the values of critical pressure and
critical temperature are 73.89 atm and
300 K.  What will  be  the volume occupied,
only by the molecules of 24 moles of the
gas in millilitres.
(R = 0.0821 atm–lit/mol-kelvin)
(1) 175 (2) 250
(3) 350 (4) 326

33. A definite amount of gaseous hydrocarbon
was burnt with just sufficient amount of
O2. The volume of all reactants was 600 ml,
after the explosion the volume of the
products [CO2(g) and H2O(g)] was found to
be 700 ml under the similar conditions. The
molecular formula of the compound is
(1) C3H8 (2) C3H6
(3) C3H4 (4) C4H10

34. The pressure over pure solid A is 60 mm of
Hg at a certain temperature T and the
pressure over pure solid D is 80 mm of Hg
at same temperature T, if A and D
dissociate as

+��������A(s) B(g) C(g)   and

+��������D(s) B(g) E(g)

then the total pressure over a mixture of
excess of A(s) and D(s) at same temperature
will be

(1) 60 mm of Hg

(2) 140 mm of Hg

(3) 50 mm of Hg

(4) 100 mm of Hg

35. A real gas is subjected to an adiabatic
process causing a change in state from
(3 bar, 50 L, 500 K) to (5 bar, 40 L, 600 K)
against a constant pressure of 4 bar. The
magnitude of enthalpy change for the
process is :

(1) 4000 J

(2) 5000 J

(3) 9000 J

(4) 1000 J
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36. Major product of given reaction is :

 2

2 4 2

( i )Br / Fe (iii )Li
( ii )D SO (iv)D O(Xs)¾¾¾¾®¾¾¾¾¾®

(1) 

D

(2) 

Br
D D

D

(3) 

D
D D

D

(4) 

D D

D

37.

O

 D¾¾¾®NaOH

(1) 

(2) O

(3) 
O

(4) 
O

HO

38.

How many stereoisomers are possible for
this compound.
(1) 2 (2) 4 (3) 8 (4) 6

39. Identify correct acidic strength order ?

(1) 

OH

>

OH

NO2

(2) 

OH

>

OH

NO2NO2

NO2O2N

(3) CHºCH < CH2=CH2
(4) NH3 > CHºCH

40. Which of the following has maximum
boiling point ?
(1) CH3OCH3 (2) CH3—CH3
(3) CH3CH2OH (4) CH4

41. Which of the following molecule is linear ?
(1) I3

– (2) NO2
(3) H2O (4) H2S

42. Hardness of water is due to dissolved
impurities of–
(1) calcium and magnesium salts
(2) barium and magnesium salts
(3) calcium and strontium salts
(4) sodium and potassium satls
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43. The most soluble salt in water is
(1) CaC2O4 (2) CaCO3
(3) CaI2 (4) CaSO3

44. Which of the following will show Fac–Mer
isomerism ?
(1) [PtCl2(NH3)2] (2) [Co(NH3)3(NO2)3]
(3) [Co(en)3]3+ (4) [CoCl2(en)2]+

45. On strong heating AgNO3 we get
(1) AgNO2 (2) Ag2O (3) Ag (4) Ag3N

46. Silane (SiH4) burns in air forming SiO2 and
H2O as

+ ¾¾® +4 2 2 2SiH (g) 2O (g) SiO (s) 2H O(g)
what is the value of DGº of reaction if DGf

º

for the formation of SiH4(g), SiO2(s) and
H2O(g) are +52.3, –805, –228.6 kJmol–1

respectively.
(1) –805 kJmol–1 (2) –833 kJmol–1

(3) –1314.5 kJmol–1 (4) 1033 kJmol–1

47. Solid AgNO3 is slowly added to a solution
that has 0.0001 M each in NaCl, NaBr and
NaI.  Ksp of  AgCl  is  1.7  ×  10–10,  Ksp of
AgBr = 3.3 × 10–13, Ksp of AgI = 1.5 × 10–16.
The concentration of Ag+ required to
initiate the precipitation of AgCl is
(1) 1.7 × 10–6 M (2) 1.7 × 10–7 M
(3) 1.7 × 10–8 M (4) 1.7 × 10–9 M

48. In a cubic close packing, the unit cell has...
(1) 4 tetrahdral voids each of which is

shared by four unit cells.
(2) 4 tetrahdral voids within the unit cell
(3) 8 tetrahedral voids each of the which is

shared by four unit cells
(4) 8 tetrahdral voids within the unit cells

49. Osmotic pressure of a solution containing
2 gm dissolved protein per 300 cm3 of
solution  is  20  mm  of  Hg  at  27ºC.  The
molecular mass of protein is :
(R = 0.08 L-atm/mol-K)
(1) 6080 gm mol–1

(2) 12160 gm mol–1

(3) 3040 gm mol–1

(4) 7460 gm mol–1

50. For consecutive first order reaction:
1 2k kA B C,¾¾¾® ¾¾¾®  at 300 K

k1 = 2 × 10–3 s–1 and k2 = 5 × 10–5 s–1

(Given : ln 2 = 0.7, ln 10 = 2.5)
The  time  at  which  [B]  will  be  maximum
is–
(1) 200 s (2) 2000 s
(3) 0 s (4) ¥

51. The appropriate reagent for the
transformation is

Me

O

HO CH2—CH3

HO
(1) Zn–Hg, HCl
(2) NH2–NH2, OH–

(3) H2/Ni
(4) NaBH4
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52. Which of the following is an example of
cationic  detergent  ?

(1) Å
CH3

(  CH )2 SO Na312

(2) ÅCH3 (  CH )2 OSO Na310 CH –2

(3) 

Å

CH3

CH3

CH3

(  CH )2 14
CH –N–CH2 3 Cl

(4) CH3

CH –OH2

CH –OH2

( CH )2 6
C–O–CH –C–CH –OH2 2

O

53. Identify major product of reaction of
(E)–3–methyl–2–pentene with D2/Ni.

(1) 

Et

Me D
D

HMe (2) 

D

Et Me
D

MeH

(3) 

Me

D H
D

EtMe (4) Both (1) and (3)

54. Which of the following is responsible for
transition of heredity character ?
(1) Glucose (2) Fructose
(3) DNA (4) Haemoglobin

55. Which carbohydrate is used for silvering
of mirror ?
(1) Sucrose (2) Cellulose
(3) Starch (4) Glucose

56. Which of the following statements is NOT
correct ?
(1) Nitrogen forms triple bonds whereas

phosphorus does not exist as P º P.
(2) The N–N bond is stronger than P–P bond
(3) Red phosphorus is less reactive than

white phosphorus
(4) Sulphur exhibits catenation.

57. Total number of electrons having l =  2  in
Fe2+ according to Aufbau principle
(n + l rule)
(1) 5 (2) 4
(3) 3 (4) 6

58. The role of calcination in metallurgical
process is
(1) To remove moisture
(2) To decompose carbonate into oxide
(3) To remove volatile organic matter

(impurity)
(4) All of these

59. The electronegativity of the following
elements increases in the order
(1) C, N, Si, P (2) N, Si, C, P
(3) Si, P, C, N (4) P, Si, N, C

60. Which of the following is INCORRECT ?
(1) Classical smog occurs in cool humid

climate
(2) Photochemical smog is reducing smog
(3)  Mixture  of  smoke,  fog  and  SO2 form

classical smog
(4) Photochemical smog occurs in warm,

dry and sunny climate
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PART C - MATHEMATICS

61. The value of 
9

2

r 1

rsin
10=

på  is :

(1) 1 (2) 5
2

(3) 5 (4) 9
2

62. Sum of roots of the equation
sin–1x – cos–1x = sin–1 (3x – 2) is :

(1) 3
2

(2) 1 (3) 1
2

(4) 2

63. Locus of mid point of the chords of contact
of  x2 +  y2 =  2  from the  points  on  the  line
3x + 4y = 10 is a circle with centre P. If  O
is the origin then OP is equal to :

(1) 2 (2) 1 (3) 1
3

(4) 1
2

64. If the tangent and the normal to the
hyperbola x2 –  y2 =  4  at  a  point  cut  off
intercepts a1,  a2 on  X-axis  and  b1,  b2 on
Y-axis respectively then the value of
a1 a2 + b1 b2 is:
(1) 1 (2) –1 (3) 0 (4) 4

65. If the point (cos q, sin q)  lies in the right
angle between the rays y = |x – 1|, then q
belongs to

(1) 0,
2
pæ ö

ç ÷è ø (2) 0,
4
pæ ö

ç ÷è ø

(3) 0,
6
pæ ö

ç ÷è ø (4) 0,
3
pæ ö

ç ÷è ø

66. The number of common chords of the
parabolas x = y2 – 6y – 17 and y = x2 – 6x + 1
are :
(1) 1 (2) 2 (3) 4 (4) 6

67. If 1 1 5x
x 2

+
+ = , then the value of 90

90
1x

x
+

is :
(1) 8 (2) 4 (3) 2 (4) 1

68. The value of the sum  
¥ ¥

+
= =
åå n k
k 1 n 1

k
2   is :

(1) 5 (2) 4 (3) 3 (4) 2
69. If the system of linear equations x+y+z=6,

x  +  2y  +  3z  =  14  and  2x   +  5y  +  lz = m
(l, m Î R) has a unique solution, then :
(1) l ¹ 8 (2) l = 8, m ¹ 36
(3) l = 8, m = 36 (4) l ¹ 8, m ¹ 36

70. The sum of the coefficients of even power
of x in the expansion of (1 + x + x2 + x3)5 is:
(1) 256 (2) 128 (3) 512 (4) 64

71. If A = 
sin cos 0
cos sin 0

0 0 1

a - aé ù
ê úa aê ú
ê úë û

 then A–1 is equal

to :
(1) 2AT (2) A
(3) adj A (4) None of these



Enthusiast Course/Score-II/27-01-2019/Paper-2

SPACE FOR ROUGH WORK

E-13/151001CJA102118066

72. If  x1,  x2,  x3 and  x4 are  the  roots  of  the
equation x4 + x3 + 2 = 0, then the value of

=

-Õ
4

i
i 1

(3x 1)  is equal to :

(1) 160 (2) 166 (3) 172 (4) 162
73. A coin is tossed 7 times. Then the

probability that atleast 4 consecutive heads
appear  is :

(1) 
3

16 (2) 
5

32 (3) 
1

16 (4) 
1
8

74. Let f(x) = x2 – 2x, x Î R   and
g(x) = f(f(x) – 1) + f(5 – f(x)), then the
minimum integral value in the range of
g(x) is :
(1) 0 (2) 1 (3) 2 (4) 3

75. Let f(x) = x3 + bx2 + ax + 12 (b ¹ 0). If (–3, 2)
is the largest  possible interval for which
f(x) is decreasing function then the value
of  ‘a’ is :
(1) 3 (2) 9 (3) –9 (4) –18

76.
®

æ öpæ ö-ç ÷ç ÷è øè ø

1
x

x 0
lim tan x

4
 is equal to :

(1) 1 (2) e (3) e2 (4) e–2

77. The area of region enclosed by curves
y = x2 and y = x  is:

(1) 
1
3 (2) 

2
3 (3) 

4
3 (4) 

16
3

78. The sum of values of x satisfying the equation
2 2x 3 x 3(31 8 15) 1 (32 8 15)- -+ + = +  is :

(1) 3 (2) 0 (3) 2 (4) 4

79.
+ò

9

2 6
x dx

(4x 1)   is equal to :

(1) 
5

2
1 14 C
5x x

-
æ ö+ +ç ÷è ø

(2) 
5

2
1 14 C
5 x

-
æ ö+ +ç ÷è ø

(3) ( ) 521 1 4x C
10

-
+ +

(4) 
5

2
1 14 C

10 x

-
æ ö+ +ç ÷è ø

80.  If f(x) = x3 sgn (x), then :
(1) f is derivable at x = 0
(2) f is continuous but not derivable at x = 0
(3) L.H.D. at x = 0 is 1
(4) R.H.D. at x = 0 is 1

81.
3

8 11

3
x {x }dx

-
ò  is  equal  to  (where  {.}  is

fractional part function).

(1) 38 (2) 37 (3) 39 (4) 310
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82. The solution of the differential equation
3 dy(x 2y ) y

dx
+ =  is :

(1) 2
x y c
y

= + (2) 2x y c
y
= +

(3) 
2

2x y c
y

= + (4) = +2y x c
x

83. Let f(x) = (x – 1) (x – 2) (x – 3) ______ (x – n)
and f ¢(n) = 5040 then the value of n is :

(1) 6 (2) 7 (3) 9 (4) 8

84. If a variable X takes value 0, 1, 2, ....., n
with frequency  nC0, nC1 .. .... . nCn
respectively, then the Var(X) is :

(1) 
2n 1
12
- (2) n

2

(3) n
4

(4) None of these

85. (p q) ~ pÚ Ù  is equivalent to :
(1) ~ p qÙ (2) Ùp q
(3) p (~ q)Ù (4) ~ p ~ qÙ

86. Let N denotes the set of all natural numbers
and R be the relation on N × N defined by :
(a, b) R (c, d) Þ ad(b+  c)  =  bc  (a  +  d),
then R is :
(1) Reflexive, Symmetric but not Transitive
(2) Symmetric, Transitive but not Reflexive
(3) Transitive, Reflexive but not Symmetric
(4) Equivalence

87. Negation of the statement ® Ùp (q r)  is :

(1) ® Ù~ p ~ (q r)

(2) Ú Ù~ p (q r)

(3) Ù ®(q r) p

(4) Ù Úp (~ q ~ r)
88. If P is any arbitrary point on the circumcircle

of the equilateral triangle of side length l

units, then 
2 2 2

PA PB PC+ +
uuur uuur uuur

 is always

equal to :

(1) 2l2 (2) 22 3l
(3) l2 (4) 3l2

89. The equation of a plane which passes
through the point of intersection of lines
x 3 y 1 z 2

1 2 3
- - -

= =  and - - -
= =

x 1 y 2 z 3
3 1 2

and at greatest distance from origin is :
(1) 4x + 3y + 5z = 25
(2) 4x + 3y + 5z = 50
(3) 3x + 4y + 5z = 49
(4) x + 7y – 5z = 2

90. Let f(x) = cos 2x . cos 4x . cos 6x . cos 8x ,

then 
3

2x 0

1 (f(x))lim
5x®

-  is equal to :

(1) 36 (2) 56
(3) 60 (4) 66
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egRoiw.k Z funsZ'k

bl ijh{kk iqfLrdk dks rc rd u [kksys a tc rd dgk u tk,A

1. ijh{kk iqfLrdk ds bl i`"B ij vko';d fooj.k uhys@dkys ckWy ikbaV
isu  ls rRdky HkjsaA isfUly dk iz;ksx fcYdqy  oftZr gSaA

2. ijh{kkFkhZ viuk QkeZ ua- (fu/kkZfjr txg ds vfrfjä) ijh{kk iqfLrdk
@ mÙkj i= ij dgha vkSj u fy[ksaA

3. ijh{kk dh vof/k 3 ?kaVs gSA
4. bl ijh{kk iqfLrdk esa 90 iz'u gaSA vf/kdre vad 360 gSaA

5. bl ijh{kk iqfLrdk esa rhu Hkkx  A,  B,  C  gSa] ftlds izR;sd Hkkx esa
HkkSfrd foKku ] jlk;u foKku ,oa xf.kr ds 30 iz'u gSa vkSj lHkh iz'uksa
ds vad leku gSaA izR;sd iz'u ds lgh mÙkj ds fy, 4 (pkj)vad fuèkkZfjr
fd;s x;s gSaA

6. izR;sd xyr mÙkj ds fy, ml iz'u ds dqy vad dk ,d pkSFkkbZ vad
dkVk tk;sxkA mÙkj iqfLrdk esa dksbZ Hkh mÙkj ugha Hkjus ij dqy izkIrkad
esa ls ½.kkRed vadu ugha gksxkA

7. mÙkj i= ds i`"B&1 ,oa i`"B&2 ij okafNr fooj.k ,oa mÙkj vafdr djus
gsrq dsoy uhys@dkys ckWy ikbaV isu  dk gh iz;ksx djsaA
isfUly dk iz;ksx loZFkk oftZr gSA

8. ijh{kkFkhZ  }kjk  ijh{kk d{k @ gkWy  esa  ifjp;  i=  ds  vykok  fdlh Hkh
izdkj  dh  ikB~;  lkexzh  eqfær  ;k  gLrfyf[kr  dkxt  dh  ifpZ;ksa]
eksckby Qksu ;k fdlh Hkh izdkj ds bysDVªkfud midj.kksa  ;k  fdlh  vU;
izdkj  dh  lkexzh  dks  ys  tkus  ;k mi;ksx  djus  dh  vuqefr  ugha  gSaA

9. jQ dk;Z ijh{kk iqfLrdk esa dsoy fu/kkZfjr txg ij gh dhft;sA

10. ijh{kk lekIr gksus ij] ijh{kkFkhZ d{k@gkWy NksM+us ls iwoZ mÙkj i= d{k
fujh{kd dks vo'; lkSai nsaA ijh{kkFkhZ vius lkFk bl ijh{kk iqfLrdk dks
ys tk ldrs gSaA

11. mÙkj i=  dks u eksM+ s a ,oa u gh ml ij vU;  fu'kku yxk,s aA
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PART A - PHYSICS
BEWARE OF NEGATIVE MARKING

HAVE CONTROL ¾® HAVE PATIENCE ¾® HAVE CONFIDENCE Þ 100% SUCCESS

1. In the arrangement shown the pulleys and
the strings are ideal. The respective
accelerations of the blocks A and B are

A

B

C

m

2m

(1) g, g/2 (2) g/2, g
(3) 3g/2, 3g/4 (4) g, g

2. The tangential acceleration of a particle
in a circular motion of radius 2m is
at = at m/s2 (where a is a constant). Initially
the particle is at rest. Net acceleration of
the particle makes 45° with the radial
acceleration after 2 sec. The value of
constant a is:
(1) 1/2 m/s3

(2) 1 m/s3

(3) 2 m/s3

(4) Data are insufficient

1. iznf'kZr fp= esa f?kjfu;k¡ rFkk jfLl;k¡ vkn'kZ gSA CykWd

A rFkk B ds laxr Roj.k gS%&

A

B

C

m

2m

(1) g, g/2 (2) g/2, g
(3) 3g/2, 3g/4 (4) g, g

2. fdlh d.k dk 2m f=T;k okyh o`Ùkkdkj xfr esa Li'kZjs[kh;

Roj.k at = at m/s2 gS tgk¡ a ,d fu;rkad gSA izkjEHk

esa d.k fojkekoLFkk esa gSA d.k dk dqy Roj.k  2sec

i'pkr~ f=T;h; Roj.k ds lkFk  45° dks.k cukrk gSA

fu;rkad a dk eku gS%&
(1) 1/2 m/s3

(2) 1 m/s3

(3) 2 m/s3

(4) vk¡dM+s vi;kZIr gSA
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3. The potential energy of a diatomic molecule

is given by 
12 6

A BU
r r

= - . A and B are positive

constants. The distance r between them at
equilibrium is :-

(1) æ ö
ç ÷è ø

1/6A
B (2) æ ö

ç ÷è ø

1/62A
B

(3) æ ö
ç ÷è ø

1/6A
2B (4) None of these

4. A bomb is projected upwards. At topmost
point it explodes in three identical
fragments. First fragment comes to
ground in 10 sec and others in 20 sec each.
Then the height reached by the original
bomb is :
(1) 800 m (2) 1600 m
(3) 1250 m (4) 1500 m

5. A uniform chain of mass m and length l

hangs on a thread and touches the surface
of a table by its lower end. Find the force
exerted by the table on the chain when half
of its length has fallen on the table. The
fallen part does not form heap.

(1)
3mg

4 (2) 
mg
2 (3) 

3mg
2 (4) mg

3. fdlh f}ijekf.od v.k q  dh fLFk frt Åtk Z

12 6

A BU
r r

= -  }kjk nh tkrh gS] tgk¡ A rFkk B /kukRed

vpj gSA lkE;koLFkk ij buds e/; nwjh r gkssxh%&

(1) æ ö
ç ÷è ø

1/6A
B (2) æ ö

ç ÷è ø

1/62A
B

(3) æ ö
ç ÷è ø

1/6A
2B (4) buesa ls dksbZ ugha

4. ,d ce dks Åij dh vksj iz{ksfir fd;k tkrk gSA mPpre
fcUnq ij ;g rhu ,dtSls VqdM+ksa esa foLQksfVr gksrk gSA
izFke VqdM+k 10 sec esa /kjkry ij vkrk gS tcfd 'ks"k
nksuksa VqdM+ksa esa ls izR;sd  20 sec le; esa /kjkry ij
vkrs gSA ewy ce }kjk izkIr Å¡pkbZ gksxh%&
(1) 800 m (2) 1600 m
(3) 1250 m (4) 1500 m

5. æO;eku m rFkk yEckbZ l okyh ,d le:i tathj
fdlh /kkxs ij yVdrh gS rFkk bldk fupyk fljk Vscy
dh lrg dks Nwrk gSA tathj ij Vscy }kjk vkjksfir cy
Kkr dhft;s tc bldh vk/kh yEckbZ Vscy ij fxj
pqdh gSA fxjk gqvk Hkkx < sj ugh cukrk gSA

(1)
3mg

4 (2) 
mg
2 (3) 

3mg
2 (4) mg
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6. A rod of mass M and length L is suspended
by  a  frictionless  hinge  at  the  point  O  as
shown in figure. A bullet of mass m moving
with velocity v in a horizontal direction
strikes the end of the rod and gets
embedded in it. The angular velocity of the
rod just after the collision is -

m v

M L

O

(1) +
mv

(3m M)L (2) 
2mv
ML

(3) 
2mv

L (4) +
3mv

(3m M)L
7. A metre stick swinging in vertical plane

about a fixed horizontal axis passing through
its one end undergoes small oscillation of
frequency f0. If the bottom half of the stick
were cut off, then its new frequency of small
oscillation  would  become  :

(1) f0 (2) 02 f (3) 2f0 (4) 02 2 f

6. æO;eku M rFkk yEckbZ L okyh ,d NM+ dks fcUnq O ij

fp=kuqlkj ,d ?k"kZ.kjfgr dhyd }kjk yVdk;k x;k gSA

{kSfrt fn'kk esa v osx ls xfr'khy m æO;eku dh ,d

xksyh NM+ ds fljs ls Vdjkrh gS rFkk blesa /kal tkrh gSA

VDdj ds Bhd i'pkr~ NM+ dk dks.kh; osx gksxk%&

m v

M L

O

(1) +
mv

(3m M)L (2) 
2mv
ML

(3) 
2mv

L (4) +
3mv

(3m M)L
7. ,d ehVj NM+ Å/okZ/kj ry esa blds ,d fljs ls xqtjus

okyh fLFkj {kSfrt v{k ds lkis{k f0 vko`fr ds vYi nksyuksa
okyh xfr djrh gSA ;fn bl NM+ dk fupyk vk/kk Hkkx
dkV fn;k tk;s rks vc vYi nksyu dh u;h vkòfr gks
tk;sxh%&

(1) f0 (2) 02 f (3) 2f0 (4) 02 2 f
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8. A thin non-conducting ring of radius R has
a linear charge density l = l0 cos q, where
l0 is the value of l at q =  0.  Find the net
electric dipole moment for this charge
distribution.

(1) p l2
0R

4
l

R l0
q

(2) p l2
0R

2
(3) pR2 l0
(4) 2pR2l0

9. A body is projected away from the earth's
surface with a speed 3ve where  ve is the
escape velocity. The speed of the body at
infinity will be :
(1) ve (2) e2 v (3) 2ve    (4) e2 2 v

10. In a metre bridge, the gaps are closed by two
resistances P and Q and the balance point is
obtained at 40 cm. When Q is shunted by a
resistance of 10W, the balance point shifts
to 50 cm. The values of P and Q are :-

40 cm 

G

P Q

(1) 
10

, 5
3

W W (2) 20W, 30W

(3) 10W, 15W (4) 5W, 
15
2

W

8. f=T;k R okyh ,d iryh vpkyd oy; ij js[kh;
vkos'k ?kuRo l = l0 cos q fo|eku gS tgk¡ l0] q = 0
ij l dk eku gSA bl vkos'k forj.k ds fy;s dqy fo|qr
f}/kzqo vk?kw.kZ Kkr dhft;sA

(1) p l2
0R

4
l

R l0
q

(2) p l2
0R

2
(3) pR2 l0
(4) 2pR2l0

9. ,d fi.M dks 3ve pky ds lkFk i`Foh dh lrg ls nwj
iz{ksfir fd;k tkrk gS tgk¡ ve iyk;u osx gSA vuUr ij
fi.M dh pky gksxh%&

(1) ve (2) e2 v (3) 2ve    (4) e2 2 v

10. ,d ehVj lsrq esa fjDr LFkkuksa dks nks izfrjks/kksa P rFkk Q
}kjk can fd;k x;k gS rFkk larqyu fcUnq 40 cm ij izkIr
gksrk gSA tc Q dks 10W izfrjks/k }kjk 'kafVr fd;k tkrk
gS rks larqyu fcUnq 50 cm ij foLFkkfir gks tkrk gSA P o
Q ds eku gS%&

40 cm 

G

P Q

(1) 
10

, 5
3

W W (2) 20W, 30W

(3) 10W, 15W (4) 5W, 
15
2

W
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11. A parallel plate capacitor having
capacitance C0 is connected to a battery of
emf E. It is then disconnected from the
battery and a dielectric slab of dielectric
constant k completely filling the air gap of
the  capacitor  is  inserted  in  it.  If  DU
indicates the change in energy, then
(1) DU = 0

(2) ( )2
0

1ΔU = C E k –1
2

(3) 2
0

1 1ΔU = C E 1 –
2 2k

æ ö
ç ÷è ø

(4) 
1æ ö

ç ÷è ø
2

0
1ΔU = C E –1
2 k

12. Given  a  ring  of  mass  M,  radius  R  resting
on a rough horizontal plane, with
coefficient of friction ‘m’. A cylindrical,
vertical magnetic field passing through
ring  is  switched  on  at  t  =  0  which  varies
with  time  as  B  =  Kt2.  Ring  has  charge  Q
distributed uniformly over it. Find the
time after which ring starts rotating.

(1) 
Mg

QKR
m

(2) 
2 Mg
QKR
m

(3) 
Mg

2QKR
m

(4) 
Mg

4QKR
m

11. /kkfjrk C0 okys ,d lekUrj iê la/kkfj= dks E fo|qr

okgd cy okyh cSVjh ds lkFk tksM+k tkrk gSA vc bls

cSVjh ls gVk dj ijkoS|qrkad k okyh ,d ijkoS|qr ifêdk

dks la/kkfj= ds fjDr LFkku esa iw.kZr;k Hkj fn;k tkrk gSA

;fn DU ÅtkZ esa ifjorZu gks rks
(1) DU = 0

(2) ( )2
0

1ΔU = C E k –1
2

(3) 2
0

1 1ΔU = C E 1 –
2 2k

æ ö
ç ÷è ø

(4) 
1æ ö

ç ÷è ø
2

0
1ΔU = C E –1
2 k

12. æO;eku M, f=T;k R okyh ,d oy; ?k"kZ.k xq.kkad ‘m’
okys [kqjnjs {kSfrt ry ij fLFkr gSA oy;  ls xqtjus

okys ,d csyukdkj Å/okZ/kj pqEcdh; {ks= dks t = 0
ij pkyw fd;k tkrk gS tks le; ds lkFk B = Kt2 ds

vuqlkj ifjofrZr gksrk gSA bl oy; ij vkos'k Q
,dleku :i ls forjhr gSA ;g oy;  fdrus le;

i'pkr~ ?kw.kZu djuk izkjEHk djsxh\

(1) 
Mg

QKR
m

(2) 
2 Mg
QKR
m

(3) 
Mg

2QKR
m

(4) 
Mg

4QKR
m
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13. Two moving coil galvanomters M1 and M2

having same spring constants have the
following specifications:

for galvanomter M1,  R1 = 10W N1 = 30,
A1 = 3.6 × 10–3 m2, B1 = 0.25T

for galvanomter M2,  R2 =  14W N2 =  42,
A2 = 1.8 × 10–3 m2, B2 = 0.5T

Find the ratios of current sensitivity
between galavnomter M1 & galvanomter M2

(1) 5/7 (2) 3/4 (3) 1 (4) 7/5

14. The wavelength of the Ka line for an
element of atomic number 57 is a. What is
the wavelength of the Ka line  for  the
element of atomic number 29?

(1) a (2) 2a (3) 4a (4) 8a

15. A heavy nucleus having masss number 200
gets disintegrated into two small
fragments of mass number 80 and 120. If
binding energy per nucleon for parent
atom is 6.5MeV and for daughter nuclei is
7  MeV  and  8  MeV  respectively,  then  the
energy released in the decay will be:

(1) 200 MeV (2) –220 MeV

(3) 220 MeV (4) 180 MeV

13. leku fLizax fu;rkad okys nks pydq.Myh /kkjkekih M1

rFkk M2 ds ckjs esa fuEu tkudkjh nh x;h gS :

/kkjkekih M1 ds fy;s,  R1 = 10W N1 = 30,
A1 = 3.6 × 10–3 m2, B1 = 0.25T

/kkjkekih M2 ds fy;s,  R2 = 14W N2 = 42,
A2 = 1.8 × 10–3 m2, B2 = 0.5T

/kkjkekih M1 rFkk M2 ds e/; /kkjk lqxzkfgrk dk vuqikr

Kkr dhft;sA

(1) 5/7 (2) 3/4 (3) 1 (4) 7/5

14. ijek.kq Øekad 57 okys ,d rRo dh  Ka js[kk dh

rjaxnS/;Z a gSA ijek.kq Øekad 29 okys rRo dh  Ka

js[kk dh rjaxnS/; Z D;k gksxh\

(1) a (2) 2a (3) 4a (4) 8a

15. æO;eku la[;k 200 okyk ,d Hkkjh ukfHkd æO;eku

la[;k 80 rFkk 120 okys nks NksVs VqdM+ksa ea s fo?kfVr

gksrk gSA ;fn larfr ijek.kq ds fy;s izfr U;wfDyvkWu

ca/ku ÅtkZ 6.5 MeV rFkk iq=h ukfHkdka s ds fy;s

Øe'k% 7MeV o 8 MeV gks rks fo?kVu esa mRlftZr

ÅtkZ gksxh%&

(1) 200 MeV (2) –220 MeV

(3) 220 MeV (4) 180 MeV
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16. In the figure ABC is the cross section of a
right angled prism and ACDE is the cross
section of a glass slab. The value of q so
that light incident normally on the face AB
does not cross the face AC is

(Given sin–1 (3/5) = 37º)

A E

C D

n=
3/

2

n=
6/

5

B
q

(1) q < 30º (2) q < 37º

(3) q < 60º (4) q < 53º

17. A tuning fork having a frequency of 340 Hz
is vibrated just above a cylindrical tube.
The height of the tube is 120 cm. Water is
slowly poured in it. What is the minimum
height of water required for resonance?
Velocity of sound in air = 340 m/s.

(1) 5 cm

(2) 25 cm

(3) 45 cm

(4) 95 cm

16. iznf'kZr fp= esa ABC ,d ledks.k fizTe dk vuqizLFkdkV

rFkk ACDE dk¡p dh ifêdk dk vuqizLFkdkV gSA q dk

eku D;k gksuk pkfg;s rkfd Qyd AB ij yEcor~

vkifrr izdk'k Qyd AC ls gksdj ugh xqtjs\

(sin–1 (3/5) = 37º)

A E

C D

n=
3/

2

n=
6/

5

B
q

(1) q < 30º (2) q < 37º

(3) q < 60º (4) q < 53º

17. vko`fÙk 340 Hz okyk ,d Lofj= fdlh csyukdkj

uyh ds Bhd Åij dafir fd;k tkrk gSA uyh dh Å¡pkbZ

120 cm gSA blesa ty /khjs&/khjs Mkyk tkrk gSA vuqukn

ds fy;s ty dh vko';d U;wure Å¡pkbZ D;k gksxh\

ok;q esa /ofu dk osx 340 m/s gSA

(1) 5 cm

(2) 25 cm

(3) 45 cm

(4) 95 cm
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18. Wavefronts incident on an interface
between the media are shown in the
figure.  The refracted wavefront  will  be  as
shown in

45°
m2= 2

(1) 
30°

(2) 
30°

(3) 
60°

(4) 
60°

19. A fully filled hemispherical tank of radius
R has an orifice of small area a at its
bottom. Time required to completely
empty the tank will be (Assuming that the
top surface area of the liquid is always
much greater than the orifice area)

(1) 
p 5/25 R

ag2

(2) 
p 5/29 R

ag2

(3) 
p 5/27 2 R

15a g
(4) Can't be calculated

18. fp= esa iznf'kZr ek/;eksa ds e/; fLFkr fdlh varjkì"B
ij rjaxkxz vkifrr gksrs gSA viofrZr rjaxkxz gksxk%&

45°
m2= 2

(1) 
30°

(2) 
30°

(3) 
60°

(4) 
60°

19. f=T;k R okys ,d iw.kZr;k Hkjs v/kZxksykdkj Vsad ds iSans
ij vYi {ks=Qy a okyk ,d fNæ cuk gqvk gSA bl Vsad
dks iw.kZr;k [kkyh gksus esa yxk vko';d le; gksxk%&
(ekuk æo dk 'kh"kZ lrgh {ks=Qy lnSo fNæ ds {ks=Qy
ls vf/kd gksrk gSA)

(1) 
p 5/25 R

ag2

(2) 
p 5/29 R

ag2

(3) 
p 5/27 2 R

15a g
(4) x.kuk ugha dh tk ldrhA
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20. The  power  radiated  by  a  black  body  is  P
and it radiates maximum energy around
the wavelength l0. If the temperature of
the black body is now changed so that it
radiates maximum energy around
wavelength 3/4l0, the power radiated by it
will increase by a factor of

(1) 4/3 (2) 16/9

(3) 64/27 (4) 256/81

21. One end of a 2.35m long and 2.0cm radius
aluminium rod (K = 235 W.m-1K-1) is held
at  20°C.  The  other  end  of  the  rod  is  in
contact with a block of ice at its melting
point. The rate in kg.s-1 at which ice melts is
[Take latent heat of fusion for ice as
1/3 ×106 J.kg-1]
(1) 48p × 10-6 (2) 24p × 10-6

(3) 2.4p × 10-6 (4) 4.8p × 10-6

22. A steel wire of length 2.0 m is stretched
through 2.0 mm. The cross-sectional area
of the wire is 4.0 mm2. Calculate the elastic
potential energy stored in the wire in the
stretched condition. Young's modulus of
steel = 2.0 × 1011 N m–2.

(1) 0.04 J (2) 0.4 J

(3) 0.8 J (4) 80 J

20. ,d d`".k fi.M }kjk fofdfjr 'kfDr P gS rFkk ;g l0

rjaxnS/; Z ij vf/kdre ÅtkZ fofdfjr djrk gSA vc

;fn d`".k fi.M dk rkieku bl izdkj ifjofrZr fd;k

tk;s fd ;g 3/4l0 rjaxnS/;Z ij vf/kdre ÅtkZ fofdfjr

djs rks blds }kjk fofdfjr 'kfDr fdruh xquk c<+ tk;sxh\

(1) 4/3 (2) 16/9

(3) 64/27 (4) 256/81

21. yEckbZ 2.35m rFkk f=T;k 2.0cm okyh ,d ,Y;wfefu;e

NM+ (K = 235 W.m-1K-1) ds ,d fljs dks 20°C ij

j[kk x;k gSA NM+ dk nwljk fljk xyukad ij fLFkr cQZ

ds ,d CykWd ds laidZ esa gSA cQZ fdl nj (kg.s-1) ls

fi?kyrh gS\ [cQZ ds fy;s laxyu dh xqIr Å"ek

= 1/3 ×106 J.kg-1 ysa]

(1) 48p × 10-6 (2) 24p × 10-6

(3) 2.4p × 10-6 (4) 4.8p × 10-6

22. ,d 2.0 m yEcs LVhy ds rkj dks 2.0 mm foLrkfjr

fd;k tkrk gSA rkj dk vuqizLFkdkV {ks=Qy 4.0 mm2

gSA rfur fLFkfr esa rkj esa lafpr izR;kLFk fLFkfrt

Åtk Z dh x.kuk dhft;sA LVhy dk ; ax xq.kkad

= 2.0 × 1011 N m–2 gksrk gSA

(1) 0.04 J (2) 0.4 J

(3) 0.8 J (4) 80 J
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23. The efficiency of a carnot engine is 0.6. It
rejects total 20 J of heat. The work done
by the engine is :

(1) 40 J (2) 50 J

(3) 20 J (4) 30 J

24. Consider the following data:

10 main scale  division = 1  cm,  10 vernier
division = 9 main scale divisions. Zero of
vernier scale is to the right of the zero
marking  of  the  main  scale  with  6  vernier
divisions coinciding with main scale
divisions. The measured reading for length
measurement is 4.3 cm on main scale with
2 vernier divisions coinciding with main
scale graduations. Estimate the actual
length.

(1) 426 cm (2) 4.26 cm

(3) 4.38 cm (4) 4.5 cm

25. At a point on earth surface horizontal
component of earth's magnetic field is
40 mT and dip angle is 30°. Find the total
magnetic field of earth at this point.

(1) 34 mT (2) 40 mT

(3) 46 mT (4) 80 mT

23. ,d dkuksZ b±tu dh n{krk 0.6 gSA ;g dqy 20 J Å"ek

mRlftZr djrk gSA b±tu }kjk fd;k x;k dk;Z gS%&

(1) 40 J (2) 50 J

(3) 20 J (4) 30 J

24. fuEu vk¡dM+ksa ij fopkj dhft;s :

eq[; iSekus ds 10 Hkkx = 1 cm, ofuZ;j iSekus ds 10

Hkkx =  eq[; iSekus ds 9 HkkxA ofuZ;j iSekus dk 'kwU;

eq[; iSekus ds 'kwU; fpUg ds nka;h vksj gS rFkk ofuZ;j

iSekus ds 6 Hkkx eq[;  iSekus ds Hkkxksa ds laikrh gSA

yEckbZ ekiu ds fy;s ekik x;k ikB~;kad eq[; iSekus ij

4.3 cm gS rFkk ofuZ;j iSekus ds 2 Hkkx eq[; iSekus ds

va'kkadu ds lkFk laikrh gSA okLrfod yEckbZ ifjdfyr

dhft;sA

(1) 426 cm (2) 4.26 cm

(3) 4.38 cm (4) 4.5 cm

25. i`Foh dh lrg ij fdlh fcUnq ij i`Foh ds pqEcdh;

{ks= dk {kSfrt ?kVd 40 mT rFkk ufr dks.k 30° gSA bl

fcUnq ij i`Foh dk dqy pqEcdh; {ks= Kkr dhft;sA

(1) 34 mT (2) 40 mT

(3) 46 mT (4) 80 mT
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26. A spring-mass system has undamped
natural angular frequency w0 = 100 rad s–1.
The solution x(t) at critical damping is
given by x(t) = x0(1 + w0t) e–w0t, where x0 is a
constant. The system experiences the
maximum damping force at time
(1) 0.01 s (2) 0.1 s

(3) 0.01 ps (4) 0.1 ps
27. In a single slit diffraction experiment first

minima for l1 = 660 nm coincides with the
first maxima for wavelength l2. Calculate
l2 (approximately).

(1) 660 nm (2) 220 nm
(3) 440 nm (4) 1320 nm

28. A telescope of aperture diameter
D = 32 mm, and objective focal length
f = 24 cm, forms images of two distant stars
in the focal plane of the objective lens. If
the stars have a minimum resolvable
angular separation according to the
Rayleigh criterion, then what is the
distance, x, between the centers of the
images in the focal plane ? (Assume light
of wavelength 550 nm is used.)
(1) 5 mm (2) 50 mm
(3) 0.5 mm (4) 5 mm

26. ,d fLizax æO;eku fudk; dh vu&voeafnr izkdf̀rd

dks.kh; vkòfr w0 = 100 rad s–1 gSA Økafrd voeanu

ij gy x(t) = x0(1 + w0t) e–w0t }kjk fn;k tkrk gS tgk¡

x0 ,d fu;rkad gSA fudk; ij vf/kdre voeanu cy

fdl le; yxsxk\

(1) 0.01 s (2) 0.1 s

(3) 0.01 ps (4) 0.1 ps

27. fdlh ,dy fLyV foorZu iz;ksx esa l1 = 660 nm ds

fy;s izFke fufEu"B] rjaxnS/; Z l2 ds fy;s izFke mfPp"B

ds lkFk laikrh gksrk gSA l2 dk yxHkx eku gksxk%&

(1) 660 nm (2) 220 nm

(3) 440 nm (4) 1320 nm

28. }kjd O;kl D = 32 mm rFkk vfHkn`';d Qksdl

nwjh f = 24 cm okyk ,d nwjn'khZ nks nwjLFk rkjks a ds

izfrfcEc vfHkn`';d yasl ds Qksdl ry esa cukrk

gSA ;fn bu rkjk s a dk jSys ds fl¼kUr ds vuqlkj

U;wure foHksnu dks.kh; foLFkkiu gks rks Qksdl ry

esa izfrfcEcks a ds dsUæks a ds eè; nwjh x D;k gksxh\

(ekuk iz;qDr izdk'k dh rjaxnS/; Z 550 nm gS)

(1) 5 mm (2) 50 mm

(3) 0.5 mm (4) 5 mm
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29. A ring of radius 3a is fixed rigidly on a
table. A small ring whose mass is m and
radius a, rolls without slipping inside it
as shown in the figure. The small ring is
released from  position A. When it reaches
at the lowest point, the speed of the centre
of the ring at that time would be -

A

(1) 2ga (2) 3ga

(3) 6ga (4) 4ga
30 At any point ( x,0,0) the electric potential

V is 
æ ö+ +ç ÷è ø2 3
1000 1500 500

x x x  volt, then

electric field at x = 1 m -

(1) + ˆˆ5500(j k) V / m

(2) ˆ5500 i V / m

(3) +
5500 ˆˆ( j k) V / m

2

(4) +
5500 ˆˆ(i k) V / m

2

29. f=T;k 3a okyh ,d oy;  dks fdlh Vscy ij n`<+rk

iwoZd fLFkj fd;k x;k gSA æO;eku m rFkk f=T;k a
okyh ,d NksVh oy; blds vanj fp=kuqlkj fcuk fQlys

yq<+drh gSA NksVh oy; dks fLFkfr A ls fojkekoLFkk ls

NksM+k tkrk gSA tc ;g fuEure fcUnq ij igq¡prh gS] ml

le; oy; ds dsUæ dh pky gksxh%&

A

(1) 2ga (2) 3ga

(3) 6ga (4) 4ga

30 fdlh fcUnq ( x,0,0) ij fo|qr foHko V dk eku

æ ö+ +ç ÷è ø2 3
1000 1500 500

x x x  oksYV gSA x = 1 m ij fo|qr

{ks= gksxk%&

(1) + ˆˆ5500(j k) V / m

(2) ˆ5500 i V / m

(3) +
5500 ˆˆ( j k) V / m

2

(4) +
5500 ˆˆ(i k) V / m

2
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PART B - CHEMISTRY
31. The distance of spherical nodes from

nucleus for the given orbital are

æ ö
y = s - s + -sç ÷è ø

3/2
2

radial
0

1 Z [( 4 3)] exp( / 2)
a9 2

where a0 & Z are the constants and

s =
0

2Zr
a

(1) Zero, inifinty (2) 0 0a a1,
Z 2 Z

(3) 0 0a a3 1,
2 Z 2 Z (4) 0 0a a3,

Z 2 Z
32. For a real gas obeying Vander Waal

equation, the values of critical pressure and
critical temperature are 73.89 atm and
300 K.  What will  be  the volume occupied,
only by the molecules of 24 moles of the
gas in millilitres.
(R = 0.0821 atm–lit/mol-kelvin)
(1) 175 (2) 250 (3) 350 (4) 326

33. A definite amount of gaseous hydrocarbon
was burnt with just sufficient amount of
O2. The volume of all reactants was 600 ml,
after the explosion the volume of the
products [CO2(g) and H2O(g)] was found to
be 700 ml under the similar conditions. The
molecular formula of the compound is

(1) C3H8 (2) C3H6 (3) C3H4 (4) C4H10

31. xksyh; uksMksa dh ukfHkd ls nwjh fn;s d{kd ds fy, D;k
gksxh\

æ ö
y = s - s + -sç ÷è ø

3/2
2

radial
0

1 Z [( 4 3)] exp( / 2)
a9 2

tgk¡ a0 ,oa Z fu;r gS rFkk s =
0

2Zr
a

(1) 'kwU;, vuUr (2) 0 0a a1,
Z 2 Z

(3) 0 0a a3 1,
2 Z 2 Z (4) 0 0a a3,

Z 2 Z

32. okLrfod xSl ds fy, okWUMj oky lehdj.k dk ikyu
djrs gq;s] Økafrd nkc vkSj Økafrd rki dk eku
73.89 atm rFkk 300 K gSA xSl ds dsoy  24 eksy
v.kq }kjk  fdruk vk;ru (feyh- esa) ?ksjk tk;sxkA

(R = 0.0821 atm–lit/mol-kelvin)

(1) 175 (2) 250 (3) 350 (4) 326

33. ,d fuf'pr ek=k ds xSlh; gkbMªksdkcZu dks i;kZIr

ek=k dh O2 ds lkFk tyk;k tkrk gSA lHkh vfHkdkjdksa
dk vk;ru 600 ml gSA tykus ds i'pkr leku voLFkk
esa mRiknksa [CO2(g) ,oa H2O(g)] dk vk;ru 700 ml
ik;k tkrk gSA ;kSfxd dk vkf.od lw= gS&

(1) C3H8 (2) C3H6 (3) C3H4 (4) C4H10
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34. The pressure over pure solid A is 60 mm of
Hg at a certain temperature T and the
pressure over pure solid D is 80 mm of Hg
at same temperature T, if A and D
dissociate as

+��������A(s) B(g) C(g)   and

+��������D(s) B(g) E(g)

then the total pressure over a mixture of
excess of A(s) and D(s) at same temperature
will be

(1) 60 mm of Hg

(2) 140 mm of Hg

(3) 50 mm of Hg

(4) 100 mm of Hg

35. A real gas is subjected to an adiabatic
process causing a change in state from
(3 bar, 50 L, 500 K) to (5 bar, 40 L, 600 K)
against a constant pressure of 4 bar. The
magnitude of enthalpy change for the
process is :

(1) 4000 J

(2) 5000 J

(3) 9000 J

(4) 1000 J

34. fuf'pr rkieku T ij ,d 'kq¼ Bk sl A ij nkc
60 mm Hg gS rFkk leku rki T ij 'kq¼ Bksl D ij
nkc 80 mm Hg gSA ;fn A rFkk D fuEu izdkj vi?kfVr
gksrs gS

+��������A(s) B(g) C(g)   ,oa

+��������D(s) B(g) E(g)

rks leku rki ij A(s) rFkk D(s) dh vf/kdrk okys
feJ.k ij dqy nkc gksxk&

(1) 60 mm Hg

(2) 140 mm Hg

(3) 50 mm Hg

(4) 100 mm Hg

35. ,d okLrfod xSl dks :}kss"e izØe esa Mkyus ij fu;r
nkc 4 ckj (Bar) ds fo:¼ mldh voLFkk es a
(3 bar, 50 L, 500 K) ls (5 bar, 40 L, 600 K) rd
ifjorZu vkrk gSA izØe ds ,sUFksYih ifjorZu dk ifjek.k
gksxk\

(1) 4000 J

(2) 5000 J

(3) 9000 J

(4) 1000 J
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36. Major product of given reaction is :

 2

2 4 2

( i )Br / Fe (iii )Li
( ii )D SO (iv)D O(Xs)¾¾¾¾®¾¾¾¾¾®

(1) 

D

(2) 

Br
D D

D

(3) 

D
D D

D

(4) 

D D

D

37.

O

 D¾¾¾®NaOH

(1) 

(2) O

(3) 
O

(4) 
O

HO

36. nh xbZ vfHkfØ;k dk eq[; mRikn gS&

 2

2 4 2

( i )Br / Fe (iii )Li
( ii )D SO (iv)D O(Xs)¾¾¾¾®¾¾¾¾¾®

(1) 

D

(2) 

Br
D D

D

(3) 

D
D D

D

(4) 

D D

D

37.

O

 D¾¾¾®NaOH

(1) 

(2) O

(3) 
O

(4) 
O

HO
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38.

How many stereoisomers are possible for
this compound.
(1) 2 (2) 4 (3) 8 (4) 6

39. Identify correct acidic strength order ?

(1) 

OH

>

OH

NO2

(2) 

OH

>

OH

NO2NO2

NO2O2N

(3) CHºCH < CH2=CH2
(4) NH3 > CHºCH

40. Which of the following has maximum
boiling point ?
(1) CH3OCH3 (2) CH3—CH3
(3) CH3CH2OH (4) CH4

41. Which of the following molecule is linear ?
(1) I3

– (2) NO2
(3) H2O (4) H2S

42. Hardness of water is due to dissolved
impurities of–
(1) calcium and magnesium salts
(2) barium and magnesium salts
(3) calcium and strontium salts
(4) sodium and potassium satls

38.

mijksDr ;kSfxd ds fy;s laHko f=foe leko;oh dh
la[;k gksxh&
(1) 2 (2) 4 (3) 8 (4) 6

39. vEyh;  lkeF;Z dk lgh Øe igpkus&

(1) 

OH

>

OH

NO2

(2) 

OH

>

OH

NO2NO2

NO2O2N

(3) CHºCH < CH2=CH2
(4) NH3 > CHºCH

40. fuEu esa ls dkSu mPpre DoFkukad fcUnq j[krk gS\
(1) CH3OCH3 (2) CH3—CH3
(3) CH3CH2OH (4) CH4

41. fuEu esa ls dkSulk v.kq js[kh; gS\
(1) I3

– (2) NO2
(3) H2O (4) H2S

42. ty dh dBksjrk fdu v'kqf¼;ksa ds ?kqyus ls gksrh gS\
(1) dSfY'k;e ,oa eSXuhf'k;e yo.k
(2) csfj;e ,oa eSXuhf'k;e yo.k
(3) dSfY'k;e ,oa LVªkfU'k;e yo.k
(4) lksfM;e ,oa iksVsf'k;e yo.k
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43. The most soluble salt in water is
(1) CaC2O4

(2) CaCO3

(3) CaI2

(4) CaSO3

44. Which of the following will show Fac–Mer
isomerism ?
(1) [PtCl2(NH3)2]
(2) [Co(NH3)3(NO2)3]
(3) [Co(en)3]3+

(4) [CoCl2(en)2]+

45. On strong heating AgNO3 we get
(1) AgNO2 (2) Ag2O
(3) Ag (4) Ag3N

46. Silane (SiH4) burns in air forming SiO2 and
H2O as

+ ¾¾® +4 2 2 2SiH (g) 2O (g) SiO (s) 2H O(g)
what is the value of DGº of reaction if DGf

º

for the formation of SiH4(g), SiO2(s) and
H2O(g) are +52.3, –805, –228.6 kJmol–1

respectively.
(1) –805 kJmol–1

(2) –833 kJmol–1

(3) –1314.5 kJmol–1

(4) 1033 kJmol–1

43. ty esa lokZf/kd ?kqyu'khy yo.k gS\

(1) CaC2O4

(2) CaCO3

(3) CaI2

(4) CaSO3

44. fuEu esa ls dkSu ] Qsd&ej (Fac–Mer) leko;ork

iznf'kZr djrk gS\

(1) [PtCl2(NH3)2]
(2) [Co(NH3)3(NO2)3]
(3) [Co(en)3]3+

(4) [CoCl2(en)2]+

45. mPp rki ij AgNO3 dks xeZ djus ij izkIr gksrk gS&

(1) AgNO2 (2) Ag2O
(3) Ag (4) Ag3N

46. flysu (SiH4) ok;q dh mifLFkfr esa tykus ij SiO2

vkSj H2O bl izdkj cukrk gS

+ ¾¾® +4 2 2 2SiH (g) 2O (g) SiO (s) 2H O(g)

vfHkfØ;k ds fy, DGº dk eku D;k gksxk ;fn SiH4(g),
SiO2(s) ,oa H2O(g) ds fuekZ.k ds fy, DGf

º dk eku

Øe'k% +52.3, –805, –228.6 kJmol–1 gS&

(1) –805 kJmol–1

(2) –833 kJmol–1

(3) –1314.5 kJmol–1

(4) 1033 kJmol–1
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47. Solid AgNO3 is slowly added to a solution
that has 0.0001 M each in NaCl, NaBr and
NaI.  Ksp of  AgCl  is  1.7  ×  10–10,  Ksp of
AgBr = 3.3 × 10–13, Ksp of AgI = 1.5 × 10–16.
The concentration of Ag+ required to
initiate the precipitation of AgCl is
(1) 1.7 × 10–6 M
(2) 1.7 × 10–7 M
(3) 1.7 × 10–8 M
(4) 1.7 × 10–9 M

48. In a cubic close packing, the unit cell has...
(1) 4 tetrahdral voids each of which is

shared by four unit cells.
(2) 4 tetrahdral voids within the unit cell
(3) 8 tetrahedral voids each of the which is

shared by four unit cells
(4) 8 tetrahdral voids within the unit cells

49. Osmotic pressure of a solution containing
2 gm dissolved protein per 300 cm3 of
solution  is  20  mm  of  Hg  at  27ºC.  The
molecular mass of protein is :
(R = 0.08 L-atm/mol-K)
(1) 6080 gm mol–1

(2) 12160 gm mol–1

(3) 3040 gm mol–1

(4) 7460 gm mol–1

47. AgNO3 Bksl dks NaCl, NaBr rFkk NaI izR;sd ds
0.0001 M okys foy;u esa /khjs&/khjs feyk;k tkrk gSA
AgCl dk Ksp = 1.7 × 10–10 rFkk AgBr dk
Ksp = 3.3 × 10–13 rFkk AgI dk Ksp = 1.5 × 10–16

gS rks AgCl dk vo{ksi.k izkjEHk djus ds fy, Ag+ dh
vko';d lkUnzrk gksxh&
(1) 1.7 × 10–6 M
(2) 1.7 × 10–7 M
(3) 1.7 × 10–8 M
(4) 1.7 × 10–9 M

48. /kuh; fufcM +  ladqyu esa bdkbZ lsy j[krh gS&
(1) 4 prq"Qydh; fjfDr;k¡ ftuesa izR;sd pkj bdkbZ

lSy }kjk lkf>r gSA
(2) 4 prq"Qydh; fjfDr;k¡ ,d gh bdkbZ lSy ds vUnj
(3) 8 prq"Qydh; fjfDr;k¡  ftuesa ls izR;sd pkj bdkbZ

lSy }kjk lkf>r gSa
(4) 8 prq"Qydh; fjfDr;k¡ bdkbZ lSyksa ds vUnj

49. ,d foy;u esa izfr 300 cm3 foy;u esa 2g izksVhu ?kqyk

gqvk gS bldk 27ºC ij ijklj.k nkc 20 mm Hg gS rks

izksVhu dk v.kqHkkj gksxk (R = 0.08 L-atm/mol-K)&

(1) 6080 gm mol–1

(2) 12160 gm mol–1

(3) 3040 gm mol–1

(4) 7460 gm mol–1
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50. For consecutive first order reaction:

1 2k kA B C,¾¾¾® ¾¾¾®  at 300 K

k1 = 2 × 10–3 s–1 and k2 = 5 × 10–5 s–1

(Given : ln 2 = 0.7, ln 10 = 2.5)
The  time  at  which  [B]  will  be  maximum
is–
(1) 200 s
(2) 2000 s
(3) 0 s
(4) ¥

51. The appropriate reagent for the
transformation is

Me

O

HO CH2—CH3

HO

(1) Zn–Hg, HCl
(2) NH2–NH2, OH–

(3) H2 /Ni
(4) NaBH4

50. Øekxr izFke dksfV vfHkfØ;k ds fy,

1 2k kA B C,¾¾¾® ¾¾¾®  300 K ij

k1 = 2 × 10–3 s–1 ,oa k2 = 5 × 10–5 s–1

(fn;k gS : ln 2 = 0.7, ln 10 = 2.5)

dkSuls le; [B] mPpre gksxk\

(1) 200 s
(2) 2000 s
(3) 0 s
(4) ¥

51. fuEu ifjorZu ds fy, lokZf/kd mi;qDr vfHkdeZd
gksxk&

Me

O

HO CH2—CH3

HO

(1) Zn–Hg, HCl
(2) NH2–NH2, OH–

(3) H2/Ni
(4) NaBH4
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52. Which of the following is an example of
cationic  detergent  ?

(1) Å
CH3

(  CH )2 SO Na312

(2) ÅCH3 (  CH )2 OSO Na310 CH –2

(3) 

Å

CH3

CH3

CH3

(  CH )2 14
CH –N–CH2 3 Cl

(4) CH3

CH –OH2

CH –OH2

( CH )2 6
C–O–CH –C–CH –OH2 2

O

53. Identify major product of reaction of
(E)–3–methyl–2–pentene with D2/Ni.

(1) 

Et

Me D
D

HMe (2) 

D

Et Me
D

MeH

(3) 

Me

D H
D

EtMe (4) Both (1) and (3)

54. Which of the following is responsible for
transition of heredity character ?
(1) Glucose (2) Fructose
(3) DNA (4) Haemoglobin

55. Which carbohydrate is used for silvering
of mirror ?
(1) Sucrose (2) Cellulose
(3) Starch (4) Glucose

52. fuEu esa ls dkSulk /kuk;fud viektZd dk ,d mnkgj.k gS\

(1) Å
CH3

(  CH )2 SO Na312

(2) ÅCH3 (  CH )2 OSO Na310 CH –2

(3) 

Å

CH3

CH3

CH3

(  CH )2 14
CH –N–CH2 3 Cl

(4) CH3

CH –OH2

CH –OH2

( CH )2 6
C–O–CH –C–CH –OH2 2

O

53. (E)–3–esfFky–2–isfUVu dh D2/Ni ds lkFk vfHkfØ;k
dk eq[; mRikn igpkus&

(1) 

Et

Me D
D

HMe (2) 

D

Et Me
D

MeH

(3) 

Me

D H
D

EtMe (4) (1) ,oa (3) nksuksa

54. fuEu esa ls dkSu] vkuqokaf'kd xq.kksa ds laØe.k ds fy;s
mÙkjnk;h gksrk gS\
(1) Xywdkst (2) ÝDVksl
(3) DNA (4) gheksXyksfcu

55. dkSulk dkcksZgkbMªsV niZ.k ds jtrhdj.k esa mi;ksx gksrk gS\
(1) lqØksl (2) lsY;wykst
(3) LVkpZ (4) Xywdkst
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56. Which of the following statements is NOT
correct ?
(1) Nitrogen forms triple bonds whereas

phosphorus does not exist as P º P.
(2) The N–N bond is stronger than P–P bond
(3) Red phosphorus is less reactive than

white phosphorus
(4) Sulphur exhibits catenation.

57. Total number of electrons having l =  2  in
Fe2+ according to Aufbau principle
(n + l rule)
(1) 5 (2) 4
(3) 3 (4) 6

58. The role of calcination in metallurgical
process is
(1) To remove moisture
(2) To decompose carbonate into oxide
(3) To remove volatile organic matter

(impurity)
(4) All of these

59. The electronegativity of the following
elements increases in the order
(1) C, N, Si, P (2) N, Si, C, P
(3) Si, P, C, N (4) P, Si, N, C

60. Which of the following is INCORRECT ?
(1) Classical smog occurs in cool humid

climate
(2) Photochemical smog is reducing smog
(3)  Mixture  of  smoke,  fog  and  SO2 form

classical smog
(4) Photochemical smog occurs in warm,

dry and sunny climate

56. fuEu dFkuksa esa ls dkSulk dFku lgh ugha gS\
(1) ukbVªkstu f=ca/k dk fuekZ.k djrk gS ijUrq QkLQksjl

P º P ds :i esa ugha ik;k tkrkA
(2) N–N ca/k P–P ca/k dh rqyuk esa izcy gksrk gSA
(3) yky QkLQksjl] lQsn QkLQksjl ls de fØ;k'khy

gksrk gSA
(4) lYQj J`a[kyu iznf'kZr djrk gSA

57. vk¡QckÅ fl¼kar (n + l fu;e) ds vuqlkj Fe2+ esa
l = 2 eku j[kus okys bysDVªkuksa dh dqy la[;k gksxh\
(1) 5 (2) 4
(3) 3 (4) 6

58. /kkrqdeZ izØe esa fuLrkiu dk D;k ;ksxnku gksrk gS\

(1) vknzZrk ?kVkus ds fy,

(2) dkcksZusV dks vkWDlkbM esa fo?kfVr djus ds fy,

(3) ok"i'khy dkcZfud inkFkZ (v'kqf¼) gVkus ds fy,

(4) mijksDr lHkh

59. fuEu rRoksa dh fo|qr½.krk dk c<+rk Øe D;k gksxk\

(1) C, N, Si, P (2) N, Si, C, P
(3) Si, P, C, N (4) P, Si, N, C

60. fuEu esa ls vlR; dFku pqfu;s&
(1) Dykfldy /kwe dksgjk Ba.Ms o ue tyok;q esa ik;k

tkrk gSA
(2) izdk'k jlk;fud /kwe dksgjk] vipk;d /kwe dksgjk gSA
(3) èkqavk] dksgjk rFkk SO2 dk feJ.k Dykfldy /kwe

dksgjk cukrk gSA
(4) izdk'k jlk;fud /kwe dksgjk xeZ] 'kq"d rFkk /kwi okyh

tyok;q esa ik;k tkrk gSA
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PART C - MATHEMATICS

61. The value of 
9

2

r 1

rsin
10=

på  is :

(1) 1 (2) 5
2

(3) 5 (4) 9
2

62. Sum of roots of the equation
sin–1x – cos–1x = sin–1 (3x – 2) is :

(1) 3
2

(2) 1 (3) 1
2

(4) 2

63. Locus of mid point of the chords of contact
of  x2 +  y2 =  2  from the  points  on  the  line
3x + 4y = 10 is a circle with centre P. If  O
is the origin then OP is equal to :

(1) 2 (2) 1 (3) 1
3

(4) 1
2

64. If the tangent and the normal to the
hyperbola x2 –  y2 =  4  at  a  point  cut  off
intercepts a1,  a2 on  X-axis  and  b1,  b2 on
Y-axis respectively then the value of
a1 a2 + b1 b2 is:
(1) 1 (2) –1 (3) 0 (4) 4

65. If the point (cos q, sin q)  lies in the right
angle between the rays y = |x – 1|, then q
belongs to

(1) 0,
2
pæ ö

ç ÷è ø (2) 0,
4
pæ ö

ç ÷è ø

(3) 0,
6
pæ ö

ç ÷è ø (4) 0,
3
pæ ö

ç ÷è ø

61.  
9

2

r 1

rsin
10=

på  dk eku Kkr dhft,&

(1) 1 (2) 5
2

(3) 5 (4) 9
2

62. lehdj.k  sin–1x – cos–1x = sin–1 (3x – 2)  ds
ewyksa dk ;ksx gS& :

(1) 3
2

(2) 1 (3) 1
2

(4) 2

63. js[kk 3x + 4y = 10  ij fLFkr fcUnqvksa ls x2 + y2 = 2
ij [khaph xbZ Li'kZ thokvksa ds e/; fcUnq dk fcUnqiFk
,d o`Ùk gS ftldk dsUnz P gSA ;fn  O ewy fcUnq gS rc
OP dk eku gSA

(1) 2 (2) 1 (3) 1
3

(4) 1
2

64. ;fn vfrijoy; x2 – y2 = 4 ds ,d fcUnq ij Li'kZ
js[kk rFkk vfHkyEc X-v{k ij Øe'k% a1,  a2 ,oa

Y-v{k ij Øe'k% b1, b2 vUr%[k.M dkVrs gSa]

rc a1 a2 + b1 b2 eku gksxk&

(1) 1 (2) –1 (3) 0 (4) 4
65. ;fn fcUnq (cos q, sin q) fdj.kksa y = |x – 1| ds

e/; ledks.k esa fLFkr gS] rc q fuEu esa fdl vUrjky
esa gksxk&

(1) 0,
2
pæ ö

ç ÷è ø (2) 0,
4
pæ ö

ç ÷è ø

(3) 0,
6
pæ ö

ç ÷è ø (4) 0,
3
pæ ö

ç ÷è ø
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66. The number of common chords of the
parabolas x = y2 – 6y – 17 and y = x2 – 6x + 1
are :
(1) 1 (2) 2 (3) 4 (4) 6

67. If 1 1 5x
x 2

+
+ = , then the value of 90

90
1x

x
+

is :
(1) 8 (2) 4 (3) 2 (4) 1

68. The value of the sum  
¥ ¥

+
= =
åå n k
k 1 n 1

k
2   is :

(1) 5 (2) 4 (3) 3 (4) 2
69. If the system of linear equations x+y+z=6,

x  +  2y  +  3z  =  14  and  2x   +  5y  +  lz = m
(l, m Î R) has a unique solution, then :
(1) l ¹ 8 (2) l = 8, m ¹ 36
(3) l = 8, m = 36 (4) l ¹ 8, m ¹ 36

70. The sum of the coefficients of even power
of x in the expansion of (1 + x + x2 + x3)5 is:
(1) 256 (2) 128
(3) 512 (4) 64

71. If A = 
sin cos 0
cos sin 0

0 0 1

a - aé ù
ê úa aê ú
ê úë û

 then A–1 is equal

to :
(1) 2AT (2) A
(3) adj A (4) None of these

66. ijoy; x = y2 – 6y – 17 rFkk y = x2 – 6x + 1 ds

mHk;fu"B thokvksa dh la[;k gS&

(1) 1 (2) 2 (3) 4 (4) 6

67. ;fn 
1 1 5x
x 2

+
+ = , rk s 90

90
1x

x
+  dk eku

gksxk&
(1) 8 (2) 4 (3) 2 (4) 1

68. ;ksxQy 
¥ ¥

+
= =
åå n k
k 1 n 1

k
2  dk eku gksxk&

(1) 5 (2) 4 (3) 3 (4) 2
69. ;fn lehdj.k fudk; x + y + z = 6, x + 2y + 3z =14

rFkk 2x  + 5y + lz = m (l, m Î R) dk ,d vf}rh;
gy gS] rc
(1) l ¹ 8 (2) l = 8, m ¹ 36
(3) l = 8, m = 36 (4) l ¹ 8, m ¹ 36

70. (1 + x + x2 +  x3)5 ds izlkj esa x dh le ?kkrksa ds
xq.kkadksa dk ;ksxQy Kkr dhft,\
(1) 256 (2) 128
(3) 512 (4) 64

71. ;fn A = 
sin cos 0
cos sin 0

0 0 1

a - aé ù
ê úa aê ú
ê úë û

 rc A–1 cjkcj gS\

(1) 2AT (2) A

(3) adj A (4) buesa ls dksbZ ugha
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72. If  x1,  x2,  x3 and  x4 are  the  roots  of  the
equation x4 + x3 + 2 = 0, then the value of

=

-Õ
4

i
i 1

(3x 1)  is equal to :

(1) 160 (2) 166 (3) 172 (4) 162
73. A coin is tossed 7 times. Then the

probability that atleast 4 consecutive heads
appear  is :

(1) 
3

16 (2) 
5

32 (3) 
1

16 (4) 
1
8

74. Let f(x) = x2 – 2x, x Î R   and
g(x) = f(f(x) – 1) + f(5 – f(x)), then the
minimum integral value in the range
of g(x) is :
(1) 0 (2) 1 (3) 2 (4) 3

75. Let f(x) = x3 + bx2 + ax + 12 (b ¹ 0). If (–3, 2)
is the largest  possible interval for which
f(x) is decreasing function then the value
of  ‘a’ is :
(1) 3 (2) 9 (3) –9 (4) –18

76.
®

æ öpæ ö-ç ÷ç ÷è øè ø

1
x

x 0
lim tan x

4
 is equal to :

(1) 1 (2) e (3) e2 (4) e–2

77. The area of region enclosed by curves
y = x2 and y = x  is :

(1) 
1
3 (2) 

2
3 (3) 

4
3 (4) 

16
3

72. ;fn x1, x2, x3 o x4 lehdj.k x4 + x3 + 2 = 0 ds

ewy gS] rks 
=

-Õ
4

i
i 1

(3x 1)  dk eku Kkr djks\

(1) 160 (2) 166
(3) 172 (4) 162

73. ,d flDdk 7 ckj mNkyk tkrk gS]  rc de ls
de 4 Øekxr fpr vkus dh izkf;drk D;k
gksxh\

(1) 
3

16 (2) 
5

32 (3) 
1

16 (4) 
1
8

74. ekuk  f(x) = x2 –  2x,  x  Î R   vkSj
g(x) = f(f(x) – 1) + f(5 – f(x)), rc g(x) dh ifjlj
dk U;wure iw.kk±d eku D;k gksxk\

(1) 0 (2) 1 (3) 2 (4) 3

75. ekuk f(x) = x3 + bx2 + ax + 12 (b ¹ 0) ;fn f(x) ds
âkleku Qyu gksus ds fy, lcls cM+k lEHko vUrjky
(–3, 2) gS] rc ‘a’ dk eku gS&

(1) 3 (2) 9 (3) –9 (4) –18

76.
®

æ öpæ ö-ç ÷ç ÷è øè ø

1
x

x 0
lim tan x

4
 dk eku \

(1) 1 (2) e (3) e2 (4) e–2

77. y = x2 vkSj y = x  ls ifjc¼ {ks= dk {ks=Qy gS&

(1) 
1
3 (2) 

2
3 (3) 

4
3 (4) 

16
3
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78. The sum of values of x satisfying the equation
2 2x 3 x 3(31 8 15) 1 (32 8 15)- -+ + = +  is :

(1) 3 (2) 0 (3) 2 (4) 4

79.
+ò

9

2 6
x dx

(4x 1)   is equal to :

(1) 
5

2
1 14 C
5x x

-
æ ö+ +ç ÷è ø

(2) 
5

2
1 14 C
5 x

-
æ ö+ +ç ÷è ø

(3) ( ) 521 1 4x C
10

-
+ +

(4) 
5

2
1 14 C

10 x

-
æ ö+ +ç ÷è ø

80.  If f(x) = x3 sgn (x), then :
(1) f is derivable at x = 0
(2) f is continuous but not derivable at x = 0
(3) L.H.D. at x = 0 is 1
(4) R.H.D. at x = 0 is 1

81.
3

8 11

3
x {x }dx

-
ò  is  equal  to  (where  {.}  is

fractional part function).

(1) 38 (2) 37 (3) 39 (4) 310

78. lehdj.k 2 2x 3 x 3(31 8 15) 1 (32 8 15)- -+ + = +

dks larq"V djus okys x ds ekuksa dk ;ksx gksxk&
(1) 3 (2) 0 (3) 2 (4) 4

79. lekdy 
+ò

9

2 6
x dx

(4x 1)  dk eku gS&

(1) 
5

2
1 14 C
5x x

-
æ ö+ +ç ÷è ø

(2) 
5

2
1 14 C
5 x

-
æ ö+ +ç ÷è ø

(3) ( ) 521 1 4x C
10

-
+ +

(4) 
5

2
1 14 C

10 x

-
æ ö+ +ç ÷è ø

80. ;fn f(x) = x3 sgn (x), rc
(1) f, x = 0 ij vodyuh; gS
(2) f, x = 0 ij lrr~ gS ysfdu vodyuh; ugha gS
(3) x = 0 ij ck;h rjQ dk vodyu 1 gS
(4) x = 0 ij nk;h rjQ dk vodyu 1 gS

81.
3

8 11

3
x {x }dx

-
ò  dk eku gksxk (tgka {.} fHkUukRed Hkkx

Qyu gS)
(1) 38 (2) 37 (3) 39 (4) 310
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82. The solution of the differential equation
3 dy(x 2y ) y

dx
+ =  is :

(1) 2
x y c
y

= + (2) 2x y c
y
= +

(3) 
2

2x y c
y

= + (4) = +2y x c
x

83. Let f(x) = (x – 1) (x – 2) (x – 3) ______ (x – n)
and f ¢(n) = 5040 then the value of n is :
(1) 6 (2) 7 (3) 9 (4) 8

84. If a variable X takes value 0, 1, 2, ....., n
with frequency  nC0, 

nC1 ....... 
nCn respectively,

then the Var(X) is :

(1) 
2n 1
12
- (2) n

2

(3) n
4

(4) None of these

85. (p q) ~ pÚ Ù  is equivalent to :
(1) ~ p qÙ (2) Ùp q

(3) p (~ q)Ù (4) ~ p ~ qÙ

86. Let N denotes the set of all natural numbers
and R be the relation on N × N defined by :
(a, b) R (c, d) Þ ad(b+  c)  =  bc  (a  +  d),
then R is :
(1) Reflexive, Symmetric but not Transitive
(2) Symmetric, Transitive but not Reflexive
(3) Transitive, Reflexive but not Symmetric
(4) Equivalence

82. vodyuh; lehdj.k 3 dy(x 2y ) y
dx

+ =  dk gy gS&

(1) 2
x y c
y

= + (2) 2x y c
y
= +

(3) 
2

2x y c
y

= + (4) = +2y x c
x

83. ekuk f(x) = (x – 1) (x – 2) (x – 3) ______ (x – n)
vkSj f ¢(n) = 5040, rc n dk eku gksxk&
(1) 6 (2) 7 (3) 9 (4) 8

84. ;fn ,d pj X; ftlds eku 0, 1, 2, ....., n gS ftudh
vkòfÙk;ka Øe'k% nC0, 

nC1 ....... 
nCn gSa] rc Var(X)

dk eku gS&

(1) 
2n 1
12
- (2) n

2

(3) n
4

(4) buesa ls dksbZ ugha

85. (p q) ~ pÚ Ù  dk eku cjkcj gS\

(1) ~ p qÙ (2) Ùp q

(3) p (~ q)Ù (4) ~ p ~ qÙ

86. ekuk N lHkh izkÏfrd la[;kvksa ds leqPp; dks fu:fir
djrk gS rFkk R leqPp; N × N esa ,d lEcU/k gS tks
fd (a, b) R (c, d) Þ ad(b+ c) = bc (a + d) }kjk
ifjHkkf"kr gS] rc R gS&
(1) LorqY;] lefer gS ysfdu lØked ugha gS
(2) lefer] lØked gS ysfdu LorqY; ugha gS
(3) lØked] LorqY; gS ysfdu lefer ugha gS
(4) rqY;rk lEcU/k gS
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87. Negation of the statement ® Ùp (q r)  is :

(1) ® Ù~ p ~ (q r)

(2) Ú Ù~ p (q r)

(3) Ù ®(q r) p

(4) Ù Úp (~ q ~ r)
88. If P is any arbitrary point on the circumcircle

of the equilateral triangle of side length l

units, then 
2 2 2

PA PB PC+ +
uuur uuur uuur

 is always

equal to :

(1) 2l2 (2) 22 3l
(3) l2 (4) 3l2

89. The equation of a plane which passes
through the point of intersection of lines
x 3 y 1 z 2

1 2 3
- - -

= =  and - - -
= =

x 1 y 2 z 3
3 1 2

and at greatest distance from origin is :
(1) 4x + 3y + 5z = 25
(2) 4x + 3y + 5z = 50
(3) 3x + 4y + 5z = 49
(4) x + 7y – 5z = 2

90. Let f(x) = cos 2x . cos 4x . cos 6x . cos 8x ,

then 
3

2x 0

1 (f(x))lim
5x®

-  is equal to :

(1) 36 (2) 56
(3) 60 (4) 66

87. dFku ® Ùp (q r)  dk fu"ks/k gS&

(1) ® Ù~ p ~ (q r)

(2) Ú Ù~ p (q r)

(3) Ù ®(q r) p

(4) Ù Úp (~ q ~ r)
88. ;fn P, ,d leckgq f=Hkqt ftldh Hkqtk dh yEckbZ  l

bdkbZ gS]  ds ifjo`Ùk ij ,d LoSfPNd fcUnq gS]  rc

2 2 2
PA PB PC+ +
uuur uuur uuur

 dk eku lnSo gS&

(1) 2l2 (2) 22 3l

(3) l2 (4) 3l2

89. ml lery dk lehdj.k tks js[kk

x 3 y 1 z 2
1 2 3
- - -

= = , 
- - -

= =
x 1 y 2 z 3

3 1 2
ds izfrPNsn fcUnq ls xqtjrh gS vkSj ewyfcUnw ls vfèkdre
nwjh gS] gksxk&
(1) 4x + 3y + 5z = 25
(2) 4x + 3y + 5z = 50
(3) 3x + 4y + 5z = 49
(4) x + 7y – 5z = 2

90. ekuk f(x) = cos 2x . cos 4x . cos 6x . cos 8x , rc
3

2x 0

1 (f(x))lim
5x®

-
 dk eku gksxk

(1) 36 (2) 56
(3) 60 (4) 66
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