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SECTION-I : (Maximum Marks: 80)

This section contains 20 questions. Each question has
Multiple-Choice
Questions (MCQs) Only one option is correct. For

4 options for correct answer.

each question, marks will be awarded as follows:

Full Marks +4 If correct answer is selected.

Zero Marks 0 If none of the option is selected.
Negative Marks : —1 If wrong option is selected.
1. Inside a spherical uncharged conducting shell

centered at O, a point charge ‘q’ is kept at A such
that OA = d. The radius of the inner and outer surface
of the shell is ‘r” and R. The potential of point B is :-

AL @ X1 ) Ka (p) Ka
R-d R r d
2. The electric potential due to a uniformly charged
ring at a point on its axis at a distance x from
centre is shown by which of following graphs ?

v v

(A) ‘\ (B)

> X X

©) (D)

3.

In the figure shown, the equilibrium of proton p

is stable with respect to its displacement along

z-axis
h

(—a,O) —q

\q\
O
(Oa—jﬁ \(a\,m
—-q q

y-axis

(0,2)

X-axis
(A) x axis (B) y axis
(C) zaxis (D) None of these

In telescope, if the powers of an objective and
eye lens are + 1.25 D and + 20 D respectively,
then for relaxed vision, the length of tube and

magnification willbe :-

(A) 85 cm and 25 (B) 85 cmand 16

(C) 21.25cmand 16 (D) 21.25 cm and 25

A telescope has an objective of focal length
100cm and an eyepiece of focal length 2.5 cm. If
you look into the objective (that s, into the wrong
end) of this telescope, you will see distant objects
reduced in size. By what factor will the angular

size of objects be reduced in relaxed eye position?

(A) 40 (B) 10 (©) 20 (D) 4

When a telescope is adjusted for parallel light,
the distance of the objective from the eyepiece is
100 cm for normal adjustment. The magnifying
power of the telescope in this case is 9. If an old
man cannot see beyond 90 cm and wishes to use
the telescope then he will have to reduce the tube

length by

(A) 1.5cm (B) 05cm (C) 1em (D) 2cm
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A particle is dropped under gravity from rest
from a height h and it travels a distance 9h/25 in

the last second, the height h is (g = 9.8m/sec2)
(A) 100 m (B) 122.5m
(C) 145m (D) 167.5m

For the given velocity time graph of the particle,

choose the correct acceleration time graph.

A v(m/s)
: : > t(s
8 5 7 (s)
a
~ i
(A) — (B) A —
L P
3 7 H H Y
\ 3 5 7t
a
A .
© [ i
é 5 t(s)

A particle moving with speed 5m/s starts to
accelerate. Find the speed at t = 3 sec if the
acceleration of the particle varies with time as
a=t m/s’.

(A) 32m/s

(B) 9m/s

(C) 14m/s

(D) 4m/s

10.  Particle is projected witha velocity of (IOiA + 12]A'> m5.

11.

12.

If it have a constant acceleration of (3f*3?) mss2,
thenselect the correct statement :

(A) Initially speed of particle increases
(B) Initially speed of particle decreases

(C) Speed remain constant throughout the

motion but its direction changes.
(D) Speed and direction both remain constant.

Two particles A and B are projected from the same
point in different directions in such a manner that
vertical component of their initial velocity are same

then ratio of their horizontal range will be equal to :-
ya

@A) Ra _ua ) Ra _ tanbs
B up Rp tan 0A

R tan 0 R sin 0
€ Ra_ @0 ) Ry _sindy,
RB tan 6 R sin 0

A ball is projected horizontally from the top of
tower at 12 m/s as shown in figure. Wind is
blowing as indicated (horizontally), which causes
acceleration 6 m/s2 horizontally. Displacement of
the ball when it strikes the tower, (g =10 m/s%)

12 m/s
e -
b
wind
%
%
(A) 20m  (B) 60m (C) 80m (D) 40m
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13.

14.

In the figure the reading of the spring balance
will be (Assume all contact surface is smooth and

spring & pulley are ideal) : (g = lOm/sz)

1‘ 2m/s’
N
200 Skg
(A) 50N
(B) 100 N
(C) 60N
(D) 50v/3N

In the system shown the pulleys are ideal and the

cords are inextensible (there is no friction anywhere)

A

5M
C

2M|B

(A) magnitude of acceleration of block A and B
will be same

(B) magnitude of acceleration of block B and

wedge C will be equal

(C) magnitude of acceleration of block A will be

greater then magnitude of acceleration of wedge C

(D) magnitude of acceleration of wedge C will be
greater than magnitude of acceleration of block B

15.

16.

The system in figure is released from rest from the
position shown. After blocks have moved distance
H/3, collar B is removed and block A and C
continue to move. What is the speed of C just
before it strikes the ground ? There is no friction
anywhere. Neglect any impulse on string when B

is stopped. Neglect size of collar and blocks.

H3{

@) ./ 13eH
9

(B) gwg—H

©) 2 E
3

(o) V10t
3

A body attains aheight equal to the radius of the Earth
when projected from Earth' surface. The velocity of
the body with whichit was projected is :

@) @

B) ¢ 25Me

© (25N
4 R

IDRYESLT
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17.

18.

If the three point masses are released simultaneously
to move under influence of mutual gravitational

attraction, speed of each particle when each one of

them has moved a distance (%) , 18 :-
2v3

) 6v/3Gm
\j (2 — \/5) a
(B) 2Gm

a

(C) / Gm
a

(D) None of these

A particle is fired vertically from the surface of
earth with a velocity kv,, where v, is the escape
velocity and k < 1. Neglecting air resistances, the
height to which it will rise from surface of earth

(R =radius of earth) is
k
@ ()
)
()
1-k

k2
o ()8

+

k+1
®) {17

©)

19.

20.

- —
Electric field at point P is given by E =Er .
The total flux through the given cylinder of
radius R and height h is:-

*

(A) EqnR’h
(B) 2E,nR?h
(C) 3EonR’h
(D) 4E,mR*h

A block stays in equilibrium on an inclined plane_

It is easiest to push in the direction shown as : -

A) ®
(B) (1)
(©) (iii)
(D) (v)
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SECTION-II : (Maximum Marks: 20)
This section contains 10 questions Candidates have to
attempt any 5 questions out of 10. If more than 5
questions are attempted, then only first 5 attempted
questions will be evaluated.
The answer to each question is a Numerical Value.
For each question, enter the correct integer value (In
case of non-integer value, the answer should be
rounded off to the nearest Integer).
Answer to each question will be evaluated according to

the following marking scheme:

Full Marks +4 If correct answer is entered.
Zero Marks 0 Ifthe question is unanswered.
Negative Marks : —11fwrong answer is entered.

1.  In the figure shown, surface is smooth whereas,
coefficient of friction between 10 kg and 5 kg block
ispu =1. A force F= 15t acts on 10kg in horizontal
direction. Find time (in seconds) by which work
done by friction on 5 kg block is 10 joule.

Skg

p=1

10kg — F% 1 5_t ‘
W=0 srrrzrrrrrrrrrrrrrrrrrrrrrrrrrrrrry (tis time in second)

2. A compound microscope is used to enlarge an

object kept at a distance of 3 cm from its objective.
The objective consists of several convex lenses is
contact and has a focal length of 2 cm. If a lens of
focal length 10 cm is removed from the objective,
the eyepiece has to be moved by x cm to refocus

the image. The value of x is

3. A body starts from rest and moves for 'n’ seconds
with uniform acceleration 'a', its velocity after n
seconds is 8 m/s. The displacement of the body in
last 3 seconds is 15 m. Find a (in m/s?).

Let the maximum horizontal range a particle can
achieve with an initial speed u is R for ground to

ground projection. If a particle is projected with

speed u, has a horizontal range 35—R then

difference in the maximum heights attained in the

two casesis E, then find the value of n.
n

In given two cases two concentric conducting
spherical shells are arranged as shown. In case-1

when switch S; is closed, energy loss is Q. In

case-2 when switch S, is closed, energy loss is

Q,thenfind Q; Q,

Neutral

Neutral

Case-1 Case-2

A conducting sphere of radius a is inside a

hollow conducting sphere of radii 2a and 3a as

shown in the figure. The inner sphere is earthed.
The capacitance of system of sphere and hollow

sphere is 5tkegga. Find the value of k.
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A solid sphere of uniform density and radius 4m is
located with its centre at the origin O of coordinate
system. Two spheres of equal radii 1m each, with
their centres at A (— 2m, 0, 0) and B (2m, 0, 0) are
taken out of the solid sphere leaving behind spherical

cavities as shown in the figure and remaining body

has mass of %kg. Gravitational potential at the

centre of the sphere is given by V, = — GX joule/kg.
Find the value of 'X".

Figure shows a binary star system revolving
about their COM. The masses of star A & B are
15 x 10°° kg and 45 x 10%° kg respectively . Find

the ratio of area swept by star A to area swept by
star B about their common COM in a common

time interval.

------
________
- ~,
s '~

o
4
>

~, -
......
----------

10.

Electric field due to a uniformly charged ring of
radius v/5 m at a certain point on its axis is 1 V/m
and electric potential at the same point is 6V. If
the distance of this point from centre of the ring
is X (in m), find the smallest value of x.

Shown in the figure is a block having an
inclined smooth groove in vertical plane. A ball

of same mass is released at rest from top end.

Time when ball will leave groove is 1/ nL_.
2gV3

Find n.

movable

TIT777TTTiriiiiiiiiiiiiizziiiiieiiiiiiriy
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PART-2 : CHEMISTRY
SECTION-I : (Maximum Marks: 80)

This section contains 20 questions. Each question has
4 options for correct answer. Multiple-Choice
Questions (MCQs) Only one option is correct. For
each question, marks will be awarded as follows:

Full Marks +4 If correct answer is selected.

Zero Marks 0 If none of the option is selected.
Negative Marks : —1 If wrong option is selected.
1. A 2 L sample of a gaseous hydrocarbon is burnt in

excess oxygen. The only products of the reaction
are 8L of CO,(g) and 10L of H,O(g), all at 100°C
and 1 atm pressure. The molecular formula of the

hydrocarbon is -
(A) CsHyy (B) C4Hs  (C) C4H,yp (D) CgHyg
2. To find formula of compound composed of A &
B which is given by ABy, it is strongly heated
in oxygen as per reaction-
ABy + 0, — AO + Oxide of B
If 2.5 gm of ABy on oxidation gives 3 gm
oxide of A, Find empirical formula of A B,
[Take atomic mass of A =24 & B = 14]
(A) A3By (B) AsB; (C) AB, (D) A;B
3. Antifluorite structure is -

(A) 4 : 4 coordination of anion to cation
(B) 4 : 8 coordination of anion to cation
(C) 8:4 coordination of anion to cation

(D) 6 : 6 coordination of anion to cation

Due to Frenkel defect, the density of the ionic solids :

(A) Increases (B) Decreases

(C) Does not change (D) Changes
Which one of following pairs of aqueous solution
will not be isotonic at same temperature

(A) 1M NaCl and 2 M urea
(B) 1.5M AICl; and 2M Na,SOy,
(C) 2.5 MKCl and 1M Alx(SOy);

(D) IM CaCl, and 1M NaCl
2.0 g of benzoic acid dissolved in 25.0g of

benzene shows a depression in freezing point
equal to 1.96K. Molal depression constant (K of
benzene is 4.9 K.kg.mol']. What is the percentage
association of the acid?

(A) 78% B) 2% (C) 82% (D) 68 %

A catalyst lowers the activation energy of a reaction
from 20 kJ mole ' to 10 kJ mol . The temperature
at which the uncatalysed reaction will have the same
rate as that of the catalysed at 27° C is:-

(A) —123°C (B) 327°C

(C) 150°C (D) +23°C

For II order reaction A — P, graph is
N
CO - Ct
G,

0=45° -
t(min.) —>
Then t;, of reaction is ?

(A) 10 min. (B) 15 min.

(C) 60 sec. (D) 120 sec.
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10.

11.

12.

One mole of an ideal monoatomic gas undergoes

following reversible cyclic process -

00

20

0 4
T(K)
Magnitude of total work done in a complete cycle

in litre - atm is

(Take : R =0.08 L-atm/mole-K, In2 = 0.7)

(A) Zero

(B) 6.4 litre-atm

(C) 200 litre-atm

(D) 16 litre-atm

1.6 gm CH,(g) undergo combustion at constant
volume at 300K and 2.5 kcal of heat is released.

Enthalpy of combustion (AcH) of CH, will be:

(A) 27 kcal/mol (B) —26.2 kcal/mol

(C) +23 keal/mol (D) — 4.5 kcal/mol

The AG in the process of melting of ice at — 10°C

and 1 bar pressure is -

(A) AG<0 (B) AG>0

(©) AG=0 (D) AG<0

The entropy change when 2 moles of an ideal
monoatomic gas is subjected to change in state

from (latm, 10/) to (2 atm, 5/) will be : [In2 = 0.7]
(A) — 2.8 cal/K (B) 2.8 J/K

(C) — 1.4 cal/K (D) 5.6 J/K

13.

14.

15.

16.

17.

P40gy) — 4P +60(g) AH =-+xkJ/mole then
BEp o willbe -

X X
A) ng (B) EkJ

(C) 83.33xkJ (D) xkJ

02 M, 100 ml NaOH is mixed with 04 M, 100 ml
HCI solution. Determine energy released during
reaction -

H'(aq.)+ OH (ag.) = HO() ;
AH=—57.5kJ/mol

(A) 11507 (B) 1150 kJ

(©) 230017 (D) 2300 kJ

In which of the following species, lone pair
occupying orbital of central atom has maximum

percentage of s-character ?

@) CIF, ® NH;,
© PH, @) H,()

Which of the following order is correct for

covalent character (if the cation sizes are

identical in pairs)-
(A) NaCl < CuCl
(B) CaCl, <PdCl,
(C) KCI< AgCl
(D) All of these

Which of the following oxyacid consists of

X—0-X linkage. (X=S, P or N)
(A) Hy$,05

(©) H;$,0;5

(B) H4P,05

(D) H)N,0,
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18.

19.

20.

Observe the following conversion and structure

of B,Hg (Diborane) 2BH;5(g) —— B,Hg(g)

¢ 6 H
0.0 B 92\B/H

The correct statement is :
A) £,>1,

(B) 0,>0,

(C) B,Hg¢ consists 3c—2e bond and is a planar

species

(D) The hybridisation state of Boron atom in B,Hg
is not changed as compared to monomeric
form of BH;

Correct trend of first ionisation energy in group-13 is
(A) B>Al>Ga>In>TI
(B) B> Al>Ga>TI>In
(C) B>TlI>Ga>Al>1In
(D) B>Ga>Al>In>TI

Calculate the density (in gm/ml) of aqueous NaOH

solution of which molarity & (%w/w) are equal
(A) 8
(B) 4
©) 2

(D) 1

SECTION-II : (Maximum Marks: 20)
This section contains 10 questions Candidates have to
attempt any 5 questions out of 10. If more than 5
questions are attempted, then only first 5 attempted
questions will be evaluated.
The answer to each question is a Numerical Value.
For each question, enter the correct integer value (In
case of non-integer value, the answer should be
rounded off to the nearest Integer).
Answer to each question will be evaluated according to

the following marking scheme:

Full Marks +4 If correct answer is entered.
Zero Marks 0 Ifthe question is unanswered.
Negative Marks : —11fwrong answer is entered.

1. The half lives of decomposition of gaseous CH;CHO at
constant temperature but at initial pressure of 364 mm
and 170 mm Hg were 410 second and 880 second

respectively. Hence order of reaction is

2.  Equal mass of A & B are present in liquid solution

then total pressure exerted by vapours is X torr,

Give X/6. [A = 80 gm/mol, B =120 gm/mol]
Pr(torr)

Pr(torr)

Mass % of A 100 0
Mass % of B 0 100
3. Ar crystallizes in fcc arrangement and density of

solid and liquid Ar 3.7 and 3 gm/cc respectively.
Find percentage of empty space in liquid Ar.
(Write your answer as sum of digit)

Space for Rough Work /



10.

Find the heat absorbed by an ideal gas (in kJ)
when it follows the graph (given below)
during an isothermal expansion [In2 = 0.7]
[Take : 1 litre-bar = 0.1 kJ]

N
100 A
P i
(bar) i
50 b
i >
V(litre)

100 ml of 0.3M HCI is mixed with 200 ml of
0.3 M H,SOy4. Calculate the final molarity of
the H' ions in the resulting solution.
Fill your answer by multiplying with 10
The mass of ‘O’ in 1 mole KClOj; is x gm.
Then = is :
8

Maximum number of degenerate orbitals in M-
shell of Li™ 2

Find the number of ions having ionic radius
greater than Na '

K', Rb', Mg F, 0", Al"?

Find the number of B—O—B linkage in the

anionic part of borax.

Calculate the magnitude of work done by 2mole
ideal gas in kJ, when expansion is taking place
from 2 litre to 22 litre against constant external
pressure of 1 atm.

[Given :1 litre-atm = 100 J]

PART-3 : MATHEMATICS
SECTION-I : (Maximum Marks: 80)
This section contains 20 questions. Each question has
4 options for correct answer. Multiple-Choice
Questions (MCQs) Only one option is correct. For

each question, marks will be awarded as follows:

Full Marks : +4Ifcorrect answer is selected.
Zero Marks : 0Ifnone of the option is selected.
Negative Marks : —11fwrong option is selected.
269°
1.  The value of Z log,, (tanr) is
=181°

(A) anatural number
(B) anegative integer
(C) apositive real number

(D) arational number
2. Iff(x)=x""+sin’(35x) + 111x, then the value of
1 . a7 1. 6w 1 (T g f .. Bmw
f (sm§)+f‘ (sm—)+r (sm—)H (sm—)

5 7 7
is equal to -
11
@A) f'h (B) f<§>
11
©) f(’;) (D) f(0)

3. If f:R—R&
sin([x]m /
f(x)=&+2xf1+ x(x— 1)+l
x2+2x+3 4
(where [x] denotes integral part of x), then f(x) is -

(A) one-one but not onto

(B) one-one & onto
(C) onto but not one one

(D) neither one-one nor onto
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The ratio of the greatest value of 2 — cosx + sin’x

to its least value is

7
(A) 7

If y=(sin0 +cos 609)2 + (cos 0 +sec 6)2, then

minimum value of y is :

(A) 2 B) 5 ©) 8 D) 9

Let f(x) be a polynomial of degree 6 divisible by
x3, and having a point of extremum at x = 2.

If f'(x) is divisible by I + xz, then find the value
31(2)

f(1)
(A) 14 (B) 15
(©) 16 (D) None of these

The slope of the tangent to the curve represented

byx:t2+3t—8andy:2t2—2t—5atthepoint

M(2, —1)is (%), then value of A is ?

(A) 4 B) 5 ©) 6 D) 7

Water is leaking at the rate of 2m’/sec from bottom
of an inverted cone of semi-vertical angle 45°. If the
rate at which periphery of water surface changes
when the height of the water in the cone is 2 metres

is d m/sec, then |5d| is equal to :

(A) 4 B) 5 ©) 6 D) 7

The real numbers a, b, ¢ and d are ecach less than or
equal to 12. The polynomial P(x) = ax® +bx? + ox +
d (a # 0) satisfies P(2) = 2, P(4) = 4 and P(6) = 6,

then the maximum possible value of P(10) is -
(A) 10 (B) 42

(C) 58 (D) 106

10.

11.

12,

13.

14,

For the curve by? =(x+a)3 the square of
subtangent is proportional to

12

(A) (Subnormal) (B) Subnormal

3/2

(C) (Subnormal) (D) None of these

Let C be the curve y = X (where x takes all real
values). The tangent at A meets the curve again at
B. If the gradient at B is K times the gradient at A
then K is equal to

w4  ®»2 (© 2 (D)%

If fis twice differentiable such that f'(x) = f(x) and
f(x) = g(x). If h(x) is a twice differentiable function
such thath'(x) = (£(x))* + (g(x)Y. If h(0) = 2, h(1) = 4
then the equation y= h(x)represents:

(A) acurveofdegree?2

(B) a curve passing through the origin

(C) a straight line with slope 2

(D) a straight line with y intercept equal to 1

If the equation x* — (12K +5) x> + 16K> =0 ( K> 0)
has four real solutions which are in A P. then the

value of K = % where a and b are co-prime, then

find the value (a — 3b)?

@A) 3 (B) 4

© 6 (D) 7

2015 4 b
£y eyt (22T ) -2 2
Ig( ) ( (n)! ) R

(where a,b,c € N), then the minimym valye of

a+b+c .
—_— 1S
( 576 )

@A) 5 (B) 7 ©) 9 (D) 3

Space for Rough Work /



15.

16.

17.

18.

19.

20.

If x, y, z are non-zero real numbers, then the

minimum value of the expression

E+xr+ Dt -yr+ D) <z8 + %24 + 1)
is

x4ydzé

(A) 5 (B) 4 © 7 (D) 2

If sum of first n terms of an AP.is V n € N,

then the value of
o0

21
; (SnSu+2 + Su-1Sn+1) = (SuSn+1 + Sp-18n+2)
is

(A) 3 (B) 2 ©) 1 (D) 8

2
Let f(x) = (1 + x) In (1 +X)—X—XT,VX>—1

and f'(x) > 0 V € x (0, a), then value of [a] is

(where [-] denotes greatest integer function)

(A) 11 B) 6 ©) 2 (D) 4
Number of integral values of p for which the cubic
equation 2x° = 3x% + p = 0 has 3 real roots, is

(A) 1 B) 2

© 3 (D) 4

Complete set of values of m, for which function
f(x)=3 +mx +e " is always decreasing, is -

(A) [0, o) (B) (=, 0]
©) [2,5] D) [7, 17]

fx)=x(1- x)3 then which of the following is true
(A) f(x) has local maxima at x =1

(B) f(x) has local minima atx =1

(C) f(x) has local minima at x =

(D) f(x) has local maxima at x =

A — B[—

SECTION-II : (Maximum Marks: 20)
This section contains 10 questions Candidates have to
attempt any 5 questions out of 10. If more than 5
questions are attempted, then only first § attempted
questions will be evaluated.
The answer to each question is a Numerical Value.
For each question, enter the correct integer value (In
case of non-integer value, the answer should be
rounded off to the nearest Integer).
Answer to each question will be evaluated according to

the following marking scheme:

Full Marks +4 1If correct answer is entered.
Zero Marks 0 Ifthe question is unanswered.
Negative Marks : —11fwrong answer is entered.
1.  Let ABC be a triangle right angled at C. The value
of arithmetic mean of ! and ! is
log. »a log.,pa

(where a, b, ¢ denotes length of sides BC, AC, AB
respectivelyandb+c# I,c- b# landa>1)

~1 1+% - o
2. Letfp)={ °°° (v..-'z(mz}) XS0 g e
fan=1x X =0
range of value of k for which the equation f(x) =k

has exactly two solutions is [ m, n) then find the

value of <£(i + i) + 2) ?
2\m n
3.  Number of integral roots of the equation

8x'%%  20x* +3x* 91 =0

4. If the roots of the equation ax>+ bx +c¢ = 0, are

1
of the form a & Chis then the value of
o1 a
(a+b+c)2+4ac -
is equal to

b2
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10.

Let f: R — R be defined as f(x) =x + cos x + 2

and g(x) be the inverse function of f(x).
Find (g'(3) + g"(3))
If for a continuous function f, f(0) = f (1) = 0 and

equal to-

f'(1) = 2 and g(x) = f(e*).e™, then g’(0) is
1
If f(x)=——— then f (

2 )
, has a
x2 = 17x + 66 Xx—2
removable discontinuity at how many points ?

Sum of Integral values of ‘x’ satisfying

\/(logzx +log, (16x) — 5) (log,x) +

\/(logyx + log, (2x) — 3) (log,x) = 1 is

Find the number of integral value(s) in the domain

of f(x) =1/ L | Ln x| + /7 |x| - x>~ 10 ?
If a function f(x) is defined by

and let the value of the sum

f(x)=x+En< =
Ih="2c
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is N, then % is equal to
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