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SECTION -1

(SINGLE CORRECT ANSWER TYPE)

This section contains 20 multiple choice questions. Each question has 4 options (A), (B),
(C) and (D) for its answer, out of which ONLY ONE option can be correct.
Marking scheme: +4 for correct answer, 0 if not attempted and -1 if not correct.

MATHEMATICS

SYLLABUS: Total Syllabus

1. The maximum value of (cot™ x)(cot™(—x)).
2

2 T T
A)0 B) 7 QT mg

2. Let O be an interior point of AABC such that OA+20B+30C =0. Then find the ratio of the
area of AABC to the area of AAOC.
A) 0 B) 2 C)3 D)1

3. Let x¥*—(m-3)x+m=0(meR) be a quadratic equation find the Values of m for which the
roots are greater than 2.

A) (9,10) B) [9,10) C) [9,10] D) (9,10]
4. The remainder left out when 8" +(62)"" is divided by 9 is
A) 0 B) 2 C)7 D) 8

5. Abox contains 10 mangoes out of which 4 are rotten. Two mangoes are taken out together. If
found to be good, then find the probability that the other is also good.

N B) = 02 D) >
13 26 13 13
6.  Total number of ways of 6 letter word from the letters of word ‘PROPORTION".
A) 11130 B) 11120 C) 1130 D) 1120
1 00 1 0
7. Let A=|2 1 O0]|.If u and u, are column matrices such that Au, =| 0 | and Au, =|1 |,
321 0 0
then u, +u, is equal to
-1 -1 -1 1
A |1 B)| 1 C)|-1 D) | -1
0 -1 0 -1
8. Thestatement [1 (p<«stlq) is
A) equivalentto p<>q B) equivalentto [1 p<>q
C) atautology D) a fallacy

9. Let a,b,ceR.If f(x)=ax*+bx+cissuchthat a+b+c=3 and

10
f(x+y)=f(X)+ f(y)+xy,Vx,y eR, then Z f(n) is equal to
n=1

A) 255 B) 330 C) 165 D) 190
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Let A and a be real. Then the number of integral values A for which the system of linear
equations

AX+(sina)y+(cosa)z=0;

X+(cosa)y+(sina)z=0;

—X+(sina)y—(cosa)z =0 has non-trivial solutions is

A)0 B)1 C)2 D)3
The circumcentre of the triangle formed by the lines xy + 2x + 2y +4=0and x+y+2=0, is
A) (_11 _1) B) (01 _1) C) (11 1) D) (_l! 0)

The equation of the circle passing through the point (-1, 2) and having two diameters along
the pair of lines x* —y* —4x+2y+3=0 is

A) x> +y* —4x-2y+5=0 B) X*+y?+4x+2y—-5=0

C) X*+y*—4x-2y-5=0 D) X*+y? +4x+2y+5=0

The ellipse x> +4y” =4 is inscribed in a rectangle aligned with the coordinate axes, which in

turn is inscribed in another ellipse that passes through the point (4, 0). Then, the equation of
the ellipse is

A) x* +16y* =16 B) x*+12y* =16  C) 4x*+48y* =48 D) 4x* +64y* =48
. (1+a)+8e”
im—————
-0 1+ (1-b%)e”*
A) a=1 b=(-3)" B) a=1 b=3" C)a=-1 b=—(R3)"”® D)a=-1 b=(-3"*
If f(x)isa polynomial satisfying f(x)=x®+x*f'@Q)+xf "(2)+ f "(3) forall xeR. Then,

A) fO)+f(2=1@Q B) f(O)+f(3=0 C) f@Q+f@)=f(2) D) AIlltheabove

If p and q are positive real numbers such that p*+g° =1, then the maximum value of p+q,
IS

If =2, then

1 1
A) — B) V2 C) 2 D) =
)\/5 ) ) )2
a2 2
The value ofj S”; X COS3X2 dx, is
(sin® x+cos” x)
A) ;3+C B) —;SJFC C) 1 —+C D) — ! —+C
3(1+tan” x) 3(1+tan” x) 1+tan® x 1+tan” x

The area (in square units) bounded by the curves y = Jx, 2y —x+3=0, x—axis, and lying in
the first quadrant is

A)9 B) 36 C) 18 D) 27/4

The solution of the differential equation (x-+ y)(dx—dy) =dx-+dy, is

A) x—y=ke"™” B) x+y=ke*” C) x+y=k(x—y) D) x+y=ke*”

Find the acute angle between the lines XT_l = y+l - % and x+1 = y=3 _Z —1 , Where

m n m n

I >m>n and I,m,n are the roots of the roots of the cubic equation x°>+x*—-4x=4

A) cos™ (Ej B) cos™* (EJ C) cos™ (Ej D) cos™ (QJ
9 9 3 5
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SECTION-1I

(Numerical Value Answer Type)
This section contains 5 questions. The answer to each question is a Numerical values
comprising of positive or negative decimal numbers. Marking scheme: +4 for correct
answer, 0 in all other cases.

21. ABC is triangular park with AB=AC=100m. A clock tower is situated at the midpoint of BC.
The angles of elevation « and B of the top of the tower at A and B, respectively, are such that
cot x=3.2 and cosec B=2.6. Find the height of the tower.

22. Let arandom variable x have a binomial distribution with mean 8 and variance 4. If
2

P(x<2)= % then k is equal to

23. If the mean deviation of the numbers 1,1+d,1+2d, ...,1+100d from their mean is 255 then d is

equal to
24, 1f £(x)=3x° ~ 5 +5x° ~21x* +3x¢ ~7, then lim - C—HD = TW j¢
a0 o’ +3a

25.  Area of the trapezium whose vertices lie on the parabola y* = 4x and its diagonals pass
through (1,0) and having length % unit each, is

SECTION -1

(SINGLE CORRECT ANSWER TYPE)
This section contains 20 multiple choice questions. Each question has 4 options (A), (B),
(C) and (D) for its answer, out of which ONLY ONE option can be correct.
Marking scheme: +4 for correct answer, 0 if not attempted and -1 if not correct.

PHYSICS
SYLLABUS: Total Syllabus

26. What is the reading of vernier scale shown in figure?

50 60
L mmSeae
LT LLLL
—7/— 5 +— Vernier
Object scale
A) 54.6 mm B) 53.2 mm C) 52.7 mm D) 54.7 mm

27. Starting from rest a particle moves in a straight line with acceleration a = {2 + |t — 2[} m/s.
Velocity of particle at the end of 4s will be

A) 16 m/s B) 20 m/s C)8 m/s D) 12 m/s
28. What is the maximum value of the force F such that the block shown in the arrangement, does
not move?

£ m=Blg
N i

A) 20 N B) 10 N C)12 N D) 15N
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29.

30.

31.

32.

33.

34.

A simple pendulum consisting of a mass M attached to a string of length L is released from
rest at an angle a. A pin is located at a distance | below the pivot point. When the pendulum
swings down, the string hits the pin as shown in figure. The maximum angle 6 which string
makes with the vertical after hitting the pin is (Note: It is given that after hitting the pin, the
pendulum just oscillates).

NI 101110101170017

I3
y\L
q:
A) cos Lcosa +1 B) cos™ Lcosa +1 C) cos™ Lcosa —| D) cos™ Lcosa —|
L+l L-1 L-1 L+1

A ball A is falling vertically downwards with velocity v;. It strikes elastically with a wedge

moving horizontally with velocity v, as shown in figure. What must be the ratio —X, so that the
V2

ball bounces back in vertically upward direction relative to the wedge

L

A) 3 B) 5

A cubical block of side a moving with velocity v on a horizontal smooth plane as shown. It hits
a ridge at point O. The angular speed of the block after it hits O is

C)2 D)%

i

M |—

TI7TTTTTTTTITTTTTTITTI T

0

A) 3v/4a B) 3v/2a C) gi D) Zero
a

Imagine a light planet revolving around a very massive star in a circular orbit of radius R
with a period of revolution T. If the gravitational force of attraction between the planet and
the star is proportional to R™?, then T? is proportional to
A) R3 B) R2 C) R32 D) RY2
Two masses M and m are suspended together by a massless spring of force constant k. When
the masses are in equilibrium, M is removed without disturbing the system. The amplitude of
oscillation is

k K k k
A particle executes simple harmonic motion with frequency f. The frequency with which its
kinetic energy oscillates is
A) /2 B) f C) 2f D) 4f
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35. Equal volumes of two immiscible liquids of densities p and 2p are filled in a vessel as shown in
figure. Two small holes are punched at depths h/2 and 3h/2 from the surface of lighter liquid.
If v; and v, are the velocities of efflux at these two holes, then vi/v; is

1 1 1 1

A) — B) = C) - D) —

) 2 ) 5 ) 2 ) 7

36. The amplitude of a wave disturbance propagating in positive x—axis is given by y = 1 ! > at
+ X
t=0and y= ﬁ att=2s, where x and y are in metres. The shape of the disturbance
+(x—

does not change during the propagation. The velocity of the wave is
A) 1m/s B) 0.5 m/s C)2mls D) 4 m/s

37. Aring consisting of two parts ADB and ACB of same conductivity K carries an amount of
heat H. The ADB part is now replaced with another metal keeping the temperature T, and T,
constant. The heat carried increases to 2H. What should be the conductivity of the new ADB

ACB

art? (Given =3
part? ( g °)
7 5
A) §K B) 2K C) EK D) 3K
38. Inthe P-V diagram shown in figure ABC is a semicircle. The work done in the process ABC
IS
P(atm)
3---eriC
<
o L
. i 5 > V(L)
T T
A) Zero B) 5 atm-L 3) 5 atm-L D) 4 atm-L

39. A point object O is placed at a distance of 20cm from a convex lens of focal length 10cm as
shown in figure. At what distance x from the lens should a concave mirror of focal length 60
cm, be placed so that final image coincides with the object?

i
VI

=

A) 10 cm B) 40cm C) 20 cm
D) Final image can never coincide with the object in the given conditions
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40.

41.

42.

43.

44,

In the Young’s double slit experiment apparatus shown in figure, the ratio of maximum to

minimum intensity on the screen is 9. The wavelength of light used is A, then the value of y is
Screen

_ Id/Z Iy

:’ Id/Z
f——D————D—
) 22 g) A0 o) A2 D) 20
d 2d 3d 4d

n identical cells are joined in series with two cells A and B with reversed polarities. EMF of
each cell is E and internal resistance is r. Potential difference across cell A or Bis (n > 4).

A) 2E B) 2E(1—3j C) 48 D) 2E(1—3j
n n n n
In a meter bridge, the wire of length 1m has a non-uniform cross—section such that, the

variation Z—F: of its resistance R with length | is (Z—T oc % Two equal resistances are
connected as shown in the figure. The galvanometer has zero deflection when the jockey is at
point P. What is the length AP?

A
k—‘g 0 |-f ‘}.

A) 0.3m B) 0.25m C) 0.35m D) 0.2m
Three conducting spheres A, B and C are as shown in figure. The radii of the spheres are a, b
c respectively. A and B are connected by a conducting wire. The capacity of the system is

C

4

bc 1 11 abc
A) 4re,(a+b+c) B) 47[80(_C—bj C) 47[80[5+5+EJ D) 4ﬂ€0[—ab+c+ca]

A current carrying square loop is placed near an infinitely long current carrying wire as
shown in figure. The torque acting on the loop is

A) ﬂ(ﬁj B) % C) % in (2) D) zero
n m
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45.

In the figure shown a coil of single turn is wound on a sphere of radius R and mass m. The
plane of the coil is parallel to the plane and lies in the equatorial plane of the sphere. Current
in the coil is i. The value of B if the sphere is in equilibrium is

B
77- -
A mg (_:056’ B m_g ) mg t_an@ D) mg §|n9
7 IR 7 iR 7T iR T IR

SECTION-II
(Numerical Value Answer Type)

This section contains 5 questions. The answer to each question is a Numerical values
comprising of positive or negative decimal numbers.

Marking scheme: +4 for correct answer, 0 in all other cases.

46.

47.

48.

49.

50.

| —

In the circuit shown in figure, R= \/; Switch S is closed at time t = 0. The current through

C and L would be equal after a time t equal to CR In (x). Where x =

The number n of B particles emitted with energy E is given by n (E_, —E)?x~/E , where
E,.. IS the maximum energy released in B decay. The maximum number of antineutrinos

max

. . 4E
would come out with energy approximately equal to —™ . Wherey =
y

A stationary hydrogen atom of mass M emits a photon corresponding to the first line of
Lyman series. If R is the Rydberg’s constant, the speed of recoil of the atom after the emission

of the photon is ZLI:/T Where x is

In the figure, given that Vgg supply can vary from 0 to 5.0 V, Vcc = 5V, By = 200, Rg = 100
kQ, Rc = 1kQ and Vge = 1.0V. The minimum base current at which the transistor will go to
saturation, will be xx107%.

A stationary nucleus disintegrates suddenly in two nuclei X and Y. The ratio of the kinetic
energy of the two nuclei X and Y after the disintegration is 1 : 2, the ratio of the radii of the
nuclei X and Y will be 2V*. Where x is
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SECTION —1

(SINGLE CORRECT ANSWER TYPE)
This section contains 20 multiple choice questions. Each question has 4 options (A), (B),
(C) and (D) for its answer, out of which ONLY ONE option can be correct.
Marking scheme: +4 for correct answer, O if not attempted and -1 if not correct.

CHEMISTRY

SYLLABUS: Total Syllabus

51.

52.

53.

54,

55.

56.

S7.

58.

59.

60.

61.

Two liquids A and B are mixed at temperature T in a certain ratio to from an ideal solution.
It is found that the partial pressure of A i.e P, isequal to P, . The pressure of the B for liquid

Mixture. What is the total pressure of the liquid mixture in terms of P and Py
OopoO OopoO o] (0]

A) s B) it O gt D) =525

Py +P; Py +P; Py +P; Py +P;

The molal elevation constant of water is 0.52K kg mol™. The boiling point of 1.0 molal
aqueous KCI solution (assuming complete dissociation of KCI), should be
A) 98.96°C B) 100.52°C C) 101.04°C D) 107.01°C
IE for He" is 1.96 x 107™° J mol™ calculate the energy of the first stationary state of Be*®
A) 7.84 x10 *°J atom™ B) 7.84 x10 2*J atom *

C) 7.84 x10"J atom™* D) 7.84 x10%J atom ™

Consider the following isomerisms

1) lonisation i) Linkage iii) Geometrical
Which of the above isomerism(s) is/are exhibited by the complex CoCl, (NO, )(en),
A) only | B) Only land Il C) Only Il and I D) I, I, and Il
Number of sp® — s — sp® bonds in Diborane molecule
A) 2 B) 4 C)6 D) 6

NaNO, Kl . .

C,HNH, m A ——— B In this reaction A and B are
A) Nitrobenzene and lodobenzene B) Phenol and Benzene

C) Benzene diazonium chloride and lodobenzene D) Nitrobenzene and phenol

The correct decreasing order of ionic size among the following species is K*,Cl~,S™ and Ca™
A) Ca?>K*">Cl >SS B) K'>Ca”>Cl >S5

C) S?>Cl >K*">Ca" D) S?>Cl >Ca”>K"

Inter molecular forces present in the nylon — 66 are

A) Vander Waal’s B) Dipole — Dipole C) lon — Dipole D) Hydrogen bonding

The Gibbs energy for the decomposition of FeO at 600°C is as follows FeO — Fe +%Oz,

A,G =856kJ / mole the potential difference needed for electrolyte reduction of FeO at 600°C is

at least

A) -3.6V B) 4.73V C)-5.2v D) -4.43V

A certain compound gives negative test with nin—hydrin and positive with Benedict’s solution
the compound is

A) A protein B) Anaminoacid C) A lipid D) A monosacchride

For the reaction 2NO, + F, — 2NO,F the rate expression is r =Kk[NO,][F,]. Which is the rate
determining step

A) NO, +F, - NO,F + F(slow) B) NO, + F — NO,F(fast)

C) NO, +% F, & NO,F(slow) D) All
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62.

63.

64.

65.

66.

67.

68.

69.

70.

At 25°C the solubility product of Mg(OH); is 9.0x10™%2. At which P" Mg* ions get
precipitating in the form of Mg(OH), from a solution of 0.01M Mg*? ions

A) 10.5

‘3"/\

B) 9.5

Q—“ Hs0°®
R

74

B is Ethyl alcohol then ‘A’ is

BaH ’LT_‘
A) Ejjj ot B) bj\\l\i )

C) 8.5 D) 9.0

o 1%

aH
@fH 2
o ~ L., o 1

Which of the following transition in H Spectrum has the same wave length as the Balmer

transition n, —n, of He* Spectrum.
A)n,—>n B) n,—>n,
The decrease in the weight will be

C) n, >n, D) n, > n,

when dry air is passed through two bulbs one

containing the solvent and other solution containing Non-Volatile solute.

A) More in the solution bulb
C) Loss in the solvent bulb

For the given reaction CH, -C =C -CH, S LIEN H/

A) H, / pd.Baso, —caco,

C) Ni,B/H,

B) More in the solvent bulb
D) Same in both the bulbs

CH,

CH
Se=c Wis__

B) Na/lig.NH,

D) A and C both

In the following statements which combination of true(T) and false(F) options is correct?

1) HOCI < HCIO, < HCIO, < HCIO,

2) HF <Hcl < HBr < HI ....acidic strength

_oxidizing power.

3) Hcl < HBr < HI < HF ....Boiling point

4) F, <cl, <Br, <1,....Boiling point

A) TFTF B) FTTT C) TFFF D) FTFT
cac, M0, \ _Red Hot Cu tubes , CH,CI c _KMnO,

Polymerisation

A) C is Benzyl chloride

CHs

[o

KMnO, /H" _. :
e ——*%  final product is
céH\C—-H_a p
n 5 )
coon ety — Lo

2 — Methyl 2 — Butene on ozonolyisis gives
A) Acetone + acetaldehyde
C) Two moles acetaldehyde

>
Anhydrus AICI,
B) D is Benzoic acid C) D is Methyl benzene D) D is Benzaldehyde

e o]

D) L&

cooH

o) o)

)

B) 2 moles acetone
D) Propanone + Methanol
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SECTION-II

(Numerical Value Answer Type)
This section contains 5 questions. The answer to each question is a Numerical values
comprising of positive or negative decimal numbers. Marking scheme: +4 for correct
answer, 0 in all other cases.

71.

72.

73.

74.

75.

The difference in the oxidation states of central Sulphur and terminal Sulphur of the
Compound H,S,0;is
The equilibrium constant for the following reaction is 10%*. The value of ‘x’ is

In*? +cu*® — In" +cu* (at 298Kk)
[Given E_ ..  =0.15V;  E;

In*3/1In*

=-0.42V ; E°

N2/t T —0.40v
The edge of unit cell of FCC ionic crystal is 620pm. The radius of cation is 134pm what is the
radius of anion in pm

In a first order reaction initial concentration of a substance become half in 100 sec then
calculate the time required (in sec) to reduce the concentration of reaction 0.125M from 0.5M

Number of Hydrogen bonds present between C and G
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