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SECTION:A
(ONLY ONE OPTION CORRECT TYPE)

PARTA: PHYSICS
01. Lightof twodifferent frequencieswhosephotonshave

energies 1 eV and 2.5 eV respectively illuminate a
metallic surface whose work function is 0.5 eV
successively. Ratio of maximum speeds of emitted
electrons will be
(1) 1 : 4 (2) 1 : 2
(3) 1 : 1 (4) 1 : 5

02. Aphysicalquantityof thedimensionof length that can

be formed out of c, G and
2

0

e
4 is[c is velocity of

light, G is universal constant of gravitation and e is
charge]
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03. Two identical charged spheres suspended from a
common point by two massless strings of lengths l,
are initially at a distance d (d << l) apart because of
theirmutual repulsion.The chargesbegin to leak from
both the spheres at a constant rate. As a result, the
spheres approach each other with a velocity v. Then
v varies as a function of the distance x between the
spheres, as:

(1) 2

1v
x

(2) v x

(3)
1
2v x

(4) –1v x

04. A rectangular, a square, a circular and an elliptical
loop, all in the (x – y) plane, are moving out of a
uniform magnetic field with a constant velocity,

V vi . The magnetic field is directed along the
negative z axisdirection.The induced emf,during the
passage of these loops, out of the field region, will not
remain constant for
(1) the circular and the elliptical loops
(2) onlytheelliptical loop
(3) any of the four loops
(4) the rectangular, circular and elliptical loops

05. The electric field in a certain region is acting radially
outward and is given byE =Aa. A charge contained
in a sphere of radius 'a' centred at the origin of the
field, will be given by
(1) A 0 a2 (2) 4 0 As3

(3) 0 Aa (4) 4 0 Aa2

06. The stable nucleus that has a radius half that of Fe56 is
(1) Li7 (2) Na2 (3) S16 (4) Ca40

07. The coefficient of static friction, s,between blockA
of mass 2 kg and the table as shown in the figure is
0.2.Whatwouldbethemaximummassvalueofblock
B so that the two blocks do not move? The string
and thepulleyareassumedtobesmoothandmassless.
(g = 10 m/s2)

(1) 0.4 kg (2) 2.0 kg
(3) 4.0 kg (4) 0.2 kg

08. A car of mass 1000 kg negotiates a banked curve of
radius 90 mon a frictionless raod. If the bankingangle
is 45°, the speed of the car is:
(1) 20 ms–1 (2) 30 ms–1

(3) 5 ms–1 (4) 10 ms–1
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09. An inductance L having a resistance R is connected
to an alternating source of angular frequency . The
quality factor Q of the inductance is

(1)
R
L

(2)
2L

R

(3)
1
2R

L

(4)
L

R
10. If in nuclear fusion process the masses of the fusing

nuclei be m1 and m2 and the mass of the resultant
nucleus be m3, then
(1) m3 > (m1 + m2)
(2) m3 = m1 + m2

(3) m3 = |m1 – m2|
(4) m3 < (m1 + m2)

11. The electricand magnetic field of an electromagnetic
wave are
(1) in opposite phase and perpendicular to each

other
(2) in opposite phase and parallel to each other
(3) in phase and perpendicular to each other
(4) in phase and parallel to each other.

12. What is the respective number of and -particles
emitted in the following radioactive decay
200 168

90 80X Y ?

(1) 6 and 8
(2) 6 and 6
(3) 8 and 8
(4) 8 and 6

13. A lens havingfocal length f and aperture of diameter

forman imageof intensityI.Apertureofdiameter
d
2 in

central region of lens is covered by a black paper.
Focal lengthof lensand intensityof imagenowwillbe
respectively

(1)
If and
4 (2)

3f Iand
4 2

(3)
3If and
4 (4)

f Iand
2 2

14. In a junction diode, the holes are due to
(1) protons
(2) extra electrons
(3) neutrons
(4) missingelectrons

15. In the circuit shown, if a conductingwire is connected
between pointsAand B, the current in this wire will

(1) flow in the direction which will be decided by
the value of V
(2) be zero
(3) flow from B toA
(4) flow fromAto B

PART B: CHEMISTRY
16. Calculate the degree of ionisation of 0.04 M HOCl

solution having ionisation constant
1.25 × 10–4?
(1) 0.025
(2) 0.5
(3) 0.25
(4) 0.055
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17. In a crystalline solid, X atoms occupyhcp and 1
4 th

of tetrahedral voids are occupied by Y
atoms. Then empirical formula of crystalline solid is
(1) X2Y (2) XY2

(3) X4Y (4) XY
18. Bohr’s model is able to explain

(1) Zeeman effect
(2) Stark effect
(3) Bond formation of H2

(4) Hydrogens spectrum
19. On increasing temperature from 200 K to 220 K rate

of reactionAincrease by3 times and rate of reaction
B increases by 9 times then correct relationship
between activation energy ofAand B is
(1) EA = 3 EB (2) 3 EA = EB

(3) EB = 2EA (4) EA = 2EB

20. Calculate work done during isothermal reversible
process when 5 mol ideal gas is expanded so that its
volume is doubled at 400 K.
(1) –11.5 kJ
(2) –344 kJ
(3) 0
(4) –2.8 kJ

21. The Ksp of AgCl at 25°C is 2.56 × 10–10. Then how
muchvolumeofH2Ois required todissolve0.01mole
of salt?
(1) 800 L (2) 400 L
(3) 625 L (4) 50 L

22. If radius of octahedral void is r and radius of atoms
which shows close packing is R, then what will be
radius of void in terms of radius of atoms?

(1) 2 1 R (2) 2R

(3)
R
2 (4)

R
2 2

23. For a first order reaction, rate constant is given as
41.2 10log k 14

T
, then what will be value of

temperature if its half life period is
6.93 × 10–3 min?
(1) 100 K
(2) 1000 K
(3) 720 K
(4) 327 K

24. The molecular shape of SF4, CF4, and XeF4 are:
(1) The same, with 2, 0, and 1 lone pair of
electrons, respectively
(2) The same, with 0, 2, and 1 lone pair of
electrons, respectively
(3) Different, with 0, 1, and 2 lone pair of
electrons, respectively
(4) Different, with 1, 0, and 2 lone pair of
electrons, respectively

25. The ionic radii (in Å) of N3–, O2– and F– are
respectively:
(1) 1.36, 1.40 and 1.71
(2) 1.36, 1.71 and 1.40
(3) 1.71, 1.40 and 1.36
(4) 1.71, 1.36 and 1.40

26. The crystal field splitting energyfor octahedral o( )

and tetrahedral t( ) complexes is related as:

(1) t o
4
9 (2) t o

1
2

(3) o t–2 (4) o t
4–
9

27. Good reducing nature of H3PO2 is attributed to the
presence of:

(1) Two P–H bonds (2) One P–OH bond

(3) One P–H bond (4) Two P–OH bonds
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28. TheproductPobtainedthroughthefollowingsequence
of reaction is

conc. HNO3
conc. H2SO4 warm L Br2, Fe

heat

M Sn/HCl N (i) NaNO2,HCl
(ii) Cu2Cl2/HCl (P)

(1) 3–Chloroaniline

(2) 3–Bromochlorobenzene

(3) 1–Bromo–3–chlorobenzene

(4) 3–Bromoaniline

29.

Me
Me

IUPAC name of this compound is

(1) 1, 2–Dimethyl cyclohex–2–ene

(2) 1, 2–Dimethyl cyclohex–1–ene

(3) 2, 3–Dimethyl cyclohex–1–ene

(4) 1, 6–Dimethyl cyclohex–1–ene

30.
O3

Zn/H2O (A) Ca(OH) 2 (B) (i) NaOH + I2

(ii) H
(C)

Identifyproduct (C)

(1)
COOH

(2)
COOH

(3)
COCH3

(4) COOH

PART C: MATHEMATICS

31. Point 'A' lies on the curve
2xey and has the

coordinate (x,
2xe ) where x > 0. Point B has the

coordinates (x,0). If 'O' is theoriginthenthemaximum
area of the triangleAOB is

(1) e2
1

(2) e4
1

(3) e
1

(4) e8
1

32. If a < b < c < d & x R then the least value of the
function,
f(x) = x a + x b + x c + x d is
(1) c – d + b – a
(2) c + d – b – a
(3) c + d – b + a
(4) c – d + b + a

33. The area bounded in the first quadrant by the
normal at (1 ,2) on the curve y² = 4x , x-axis & the
curve is given by:

(1)
10
3

(2)
7
3

(3)
4
3

(4) 2
9

34. The area of the region(s) enclosed by the curves

y = x2 and y = |x| is

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

35. If S = 12 + 32 + 52 + ....... + (99)2 then the value of
the sum 22 + 42 + 62 + ....... + (100)2 is
(1) S + 2550
(2) 2S
(3) 4S
(4) S + 5050
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36. In ABC if a = 8, b = 9, c = 10, then the value of

Bsin
Ctan

is

(1) 9
32

(2) 7
24

(3) 4
21

(4) 5
18

37. If xcos
x3cos

= 3
1

for some angle x, 0 x 2 , then the

value of xsin
x3sin

for some x, is

(1) 3
7

(2) 3
5

(3) 1 (4) 3
2

38. Let an, n N is an A.P. with common difference 'd'
and all whose terms are non-zero. If n approaches
infinity, thenthe

sum 1 1 1

1 2 2 3 1a a a a a an n
...... will approach

(1) da
1

1
(2) da

2

1

(3) da2
1

1
(4) a1d

39. The value of cosec18 – 3 sec 18 is a

(1) surd

(2) rational which is not integral

(3) negative natural number

(4) naturalnumber

40. A is an involutarymatrix given by

A =
433
434
110

then the inverse of 2
A

will be

(1) 2A (2)
2

A 1

(3) 2
A

(4) A2

41. The value of the determinant

a a
nx n x n x
nx n x n x

2 1
1 2
1 2

cos( ) cos( ) cos( )
sin ( ) sin ( ) sin ( )

is independent of:
(1) n (2) a
(3) x (4) a , n and x

42. The area bounded by the curve y = f (x), the
x-axis & the ordinates x =1 & x = b is
(b 1)sin (3b + 4). Then f (x) is :
(1) (x 1) cos (3x + 4)
(2) sin (3x + 4)
(3) sin (3x + 4) + 3 (x 1) . cos (3x + 4)
(4) none

43. Let p denotes the probability that in a group of 4
persons all are born on different days of the week,
then p must lie in the interval :

(1)
1
3 < p < 2

1

(2)
1
4 < p <

1
3

(3)
1
6 < p <

1
3

(4) none
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44. If A = 2

2

sincossin
cossincos

;

B = 2

2

sincossin
cossincos

are such that,AB is a null matrix, then which of the
following should necessarily be an odd integral

multiple of
2

.

(1) (2)
(3) – (4) +

45. Let R be the region in the first quadrant bounded by
the x and y axis and the graphs of

f (x) = bx
25
9

and y = f –1 (x). If the area of R is

49, then the value of b, is

(1) 5
18

(2) 5
22

(3) 5
28

(4) none

SECTION - B

(INTEGER TYPE)

PARTA: PHYSICS
46. The half life of a radioactive nucleus is 50 days. The

time interval (t2 – t1) between the time t2 when
2
3 of it

has decayed and the time t1 when
1
3 of it had decayed

is: (in days)
47. An ideal gas follows a polytrophic process

V = K T2/3 [ K is a constant]. If Temp of gas is raised
by 90°C, work done by gas is xR. Find x?

48. A wire of resistance 12 ohms per meter is bent to
form a complete circle of radius 10 cm. The
resistance between its two diametrically
opposite points,Aand B as shown in the figure, is (in

)

49. The motion of a particle along a straight line is
described byequation:

x = 8 + 12t – t3

where x is in metre and t in second. The retardation
of the particle when its velocitybecomes zero, is: (in
ms–2)

50. A ball is dropped from a high rise platform at
t = 0 starting from rest.After 6 seconds another ball
is thrown downwards from the same platform with a
speed v. The two balls meet at
t = 18s. What is the value of v? (take g = 10 m/s2)
(in ms–1)

51. If two mirrors are kept inclined at 60° to each other
and a bodyis placed at the middle, then total number
of images formed is

52. A body is moving with velocity30 m/s towards east.
After10 seconds its velocitybecomes40 m/s towards
north. The average acceleration of the bodyis (in ms–

2)
53. A zener diode, having breakdown voltage equal to

15V, is used in a voltage regulator circuit shown in
figure. The current through the diode is (in mA)
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54. A body of mass 1 kg is thrown upwards with a
velocity 20 m/s. It momentarily comes to rest after
attaining a height of 18 m. How much
energy is lost due to air friction? (g = 10 m/s2)
(in J)

55. Two particleswhich are initiallyat rest, move towards
each other under the action of their
internal attraction. If their speeds are v and 2v at any
instant, then thespeed of centre of mass of the system
willbe:

PART B: CHEMISTRY
56. The minimum mass (in g) of CaCO3 required to

establish theequilibrium:

3 2 CCaCO (s) CaO(s) CO (g),K 0.05M
at a certain temperature in a 1.0 L container is

57. The equivalent weight of Br2 is 96 in the following
disproportionation reaction.

2 2Br OH Br H O ? (Oxidized product)

The oxidation state of Br in the oxidized product is
(Br = 80)

58. When 0.05 mole of HCl isadded in 200 mlof a buffer
solution, the pH of the solution decreases by 0.05
unit. What is the buffer capacityof the solution?

59. An aqueous solution has a density of 1.37 g/ml. If
molecular wt of solute is 68.5 g/mol, then calculate
molarityof solution.

60. The compound MX6 is octahedral. Find the number

of 90° X – M – X angles in compounds

61. Find the total number of possible isomers of
[CrCl3(NH3)3].

62. How many metals are commercially reduced by
Goldschmidt alumic process from the given metals?
Na, Pb, Al, Mn, Cr, Sn

63.

Cl

H3C
OH

NMe2

NH

OCH3

C
NH

NH2

Find out number of delocalised non bonding electron
infollowingmolecule

64. Among the following compounds, number of
compounds which are aromatic are:

(i) (ii) 2
8 8C H (Mono cyclic)

(iii) (iv)

(v)
N

N
(vi) ( v i i )

(viii)
N N

N

(ix) 1
3 3C H (Mono cyclic) (x)

OH

(xi)
N

(xii)
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65. Howmany1,2shift arepossibleduringrearrangement
of carbocation in following reaction ?

OH

Conc. H2SO4

PART C: MATHEMATICS
66. Theminimumvalueof the function

f (x) =
tan

tan

x

x
6 is:

67. Number of principal solution(s) of the equation,
xsin6xsin 216·4

2 , is
68. If (1 + x – 3x2)2145 = a0 + a1x + a2x2 + ......... then

a0 – a1 + a2 – a3 + ..... ends with
69. Water is drained from a vertical cylindrical tank by

opening a valve at the base of the tank. It is known
that the rate at which the water level drops is
proportional to the square root of water depth y,
where the constant of proportionality k > 0 depends
on the acceleration due to gravity and the geometry

of the hole. If t is measured in minutes and k = 15
1

then the time to drain the tank if the water is 4 meter
deep to start with is

70. Three balls marked 1, 2 and 3 are placed in an urn.
One ball is drawn, its number is recorded, then the
ball is returned to the urn. This process is repeated
and then repeated once more, and each ball is equally
likely to be drawn on each occasion. If the sum of the
numbers recorded is 6, the probability that the ball
numbered 2 was drawn at all the three occassions, is
m
n then m.n is

71. If A, B and C are n × n matrices and det(A) = 2,
det(B) = 3 and det(C) = 5, then the value of the

det(A2BC–1) is equal to
a
b then a + b is

72. For f (x) = x4 + | x |, let I1 =
0

dx)x(cosf and

I2 =
2

0

dx)x(sinf then
2

1
I
I

has the value equal to

73. Number of value of x satisfying the equation

sin–1
x
5

+ sin–1
x

12
= 2 is

74. Let P (x) = kx3 + 2k2x2 + k3. The sum of all real
numbers k for which x – 2 is a factor of P(x).

75. Consider the two statements
Statement-1: y = sin kt satisfies the differential
equation y '' + 9y = 0.
Statement-2: y = ekt satisfy the differential equation
y'' + y' – 6y = 0
The value of |k| for which both the statements are
correct is
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