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PART-1 : PHYSICS

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
Zero Marks

Negative Marks :

+4 If correct answer is selected.
0 If none of the option is selected.

—1 If wrong option is selected.

1. The value of sin (480°) is :-
D _Y3
2

2. For 10<%+4> find dimensional formula of a,

where x is length and t is time.

&Ll ®1 oY
2 2

(A) [M'LT '] (B) [M’L™'T]

(© MLYT (D) [MLT ']
3. If the angle between the unit vectors a and 13 is
60°, then lﬁ—f)‘ 18 :-
(A) 0 B) 1
©) 2 (D) 4

4. A ball of 2kg is dropped from a building of
height 20 metres. If wind applies a constant
horizontal force of 8N on the ball, the horizontal

range of the ball will be :
(A) 4m (B) 8m
(C) 16m (D) 2m

5. Displacement of a particle is given by x = 6t> — 24t,

where t is in second then velocity will be zero at :-
(A) t=0 (B) t =1sec

(C) t=2sec (D) t=4 sec

6.

A man is crossing a river flowing with velocity of
3 m/s. He reaches a point directly across the river
at a distance of 60 m in 15 sec. His velocity in

still water should be :
B

Vy=3m/s |60 m

A

(A) 2nys (B) 13m/s (C) 5m/s (D) 10 mys

A train moving with a speed of 120 knyhrneeds to be
slowed down for repairing. First, it is slowed down
uniformly to 30 knvhr, then it runs at that speed for
soime time and finally itis accel erated uniformly to its
ariginal speed of 120 km/hr, If the distances covered
during retardation, uniform motion and acceleration
are 3 km, 5 km and 2 km respectively then total time

lost in the above journey is :-
(A) 4min (B) Smin (C) 7min (D) 9 min

If A and B are projected simultaneously such that

they collide at the highest point of particle 1

The value of V! filbbs:

V2
S A
30
B) 2 A B
© 2
2

(D) cannotbe determined

A projectile is fired horizontally from an inclined
plane (of inclination 45° with horizontal) with
speed = 50 mss. If g = 10 m/s?, the range

measured along the incline is -
(A) 500 m (B) 500v2m

(C) 200v/2m (D) none of these




10.

11.

12.

The velocity of a particle in a x-y plane is given
by v= 3tiA+4tjA. The distance travelled by the

particle in 4 sec will be :-

(A) 20m (B) 40 m

(C) 46m (D) 50 m

In the figure the tension in the string between
1 and 2 is 60 N. Find the magnitude of horizontal
force 1?1 and F , that must be applied to hold the

system in the position shown.

(A) [F1 | =|F> | = 40v2N
(B) [Fi'| = |F> | =30v2N
(©) [Fi'|=|F, | =10v2N
D) |F; | =|F> | =20v2N

Find the friction force acting between block and
the wall.

—aghy E m = 1lkg
F=10N =
E 5 =03
(A) 4N (B) 5N
(C) 7N (D) 3N

13.

14.

15.

16.

A point object is moving along the principle axis
of a concave mirror at rest of focal length 30cm
with speed 5m/s towards the mirror. Find the

speed of image of object when object is at a
distance 60cm from mirror.

)
/

(A) 5m/s away from mirror

(B) 5m/s towards the mirror

(C) 10m/s away from mirror

(D) 10m/s towards the mirror

A rod of length 10 cm lies along the principal

axis of a concave mirror of focal length 10 cm in
such a way that its end closer to the pole is 20 cm

away from the mirror. The length of the image is
(A) 2.5cm (B) Secm (C) 10cm (D) 15cm
A point charge having charge '-q and mass 'm is
released at rest on the axis of a uniformly charged
fix ring of total charge Q and radius 'R' from a
distance v3 R. Find out its velocity when it

reaches to centre of ring.
Q

M-
Vi A

A vey /@ @) =
2negmR 4\/37tEomR

o) .. | _Qa :/ Qq

( ) J 8megmR D) v 4neymR

Consider a circle of radius R. A point charge lies at

a distance a' from its center and on its axis such that
R = av3. If dectric flux passing through the circle
is ¢ then the magnitude of the point charge is :-

(A) V3eoh B) 26,6

(C) 45 ¢/V3 (D) 4g,6




17.

18.

19.

20.

Figure shows a thick metallic sphere. If it is
given a charge +Q, then electric field will be

present in the region :-

+Q

(&)

(A) r<R; only

(B) r>R;andR; <r<R,

(C) r >R, only

D) r<Ry

A mass 6 x 10%* kg (= mass of earth) is to be
compressed in a sphere in such a way that the
escape velocity from its surface is 3 x 108m/s

(equal to that of light). What should be the radius
of the sphere?

(A) 9mm (B) 8mm (C) 7mm (D) 6 mm
The time period of a satellite in a circular orbit of

radius R is T. The period of another satellite in a

circular orbit of radius 9R is :

(A)9T (B)27T (C) 12T (D)3T

For shown situation, what will be the magnitude
of minimum force in newton that can be applied
in any direction so that the resultant force is
along east direction?

(A) 15

(B) 6

) 5 (D) None of these

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 If correct answer is entered.
Zero Marks 0 If the question is unanswered.
Negative Marks : 1 If wrong answer is entered.

1. Two  forces ﬁl =20+ 3jA newton  and

132 - 3 +4jA newton act on a body moving from
(2, 3)m to (1, 4)m then find magnitude of work
done by net force in joule (work done = F-S ).

2. In the given figure a force of magnitude 20t is
applied on the lower block, where t is time in sec.
Coefficient of static friction between contact
surfaces is 0.8. For what value of t, upper block

beginto slip relative to lower block?

m = 5kg

20t —| m= 5kg pn=0.8

’\p:OB

3. The acceleration of the block B in the figure,

assuming the surfaces and the pulleys P; and P,
are all smooth and pulleys and string are light is

3F X .
—— then value of — s :-
Xm 17
2m 4m
Fe
A P, B
2
T7777777777777777777777777777777T7T777T77777




Three blocks A, B and C of mass m each are
arranged in pulley mass system as shown.
Coefficient of friction between block A and
horizontal surface is equal to 0.5 and a force P
acts on 'A' in the direction shown. The value of

P/mg so that block 'C' doesn't move is :-

A spherical ball of transparent material has a
refractive index p. A narrow beam of light is
aimed as shown. The value of refractive index so
that light is focussed at point C on the opposite

end of the diameter, is :-

Three large thick conducting sheets are placed

parallel to each other as shown, charge on plates

are 20 uC, -5 uC and — 15 pC and separation

between them is 1 cm and 2 cm respectively.

Find the ratio of electric field at B to that of

electric field at A, [h} -
Ea

20uC —5uC -15uC

*A

lem 2cm

10.

There are 8 drops of a conducting fluid. Each has
radius r and they are charged to potential 1 volt
They are then combined to form a bigger drop.
Find potential of big drop in volt.

Equipotential surfaces are shown in the following

figure. Then corresponding electric field strength

isn x 10> V/m. Find n.
10V 20V 30V

YT
30°_+30°_+30°
(cm) O 10 30 30 — %
(cm)

An artificial satellite moving in a circular orbit
atound the earth has a total energy (KE. +P.E)
E, The ratio of its P.E to the total energy is :

Figure shows a binary star systtm 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 in a common time interval.

___________

- ~~
¢¢¢¢¢

K 0y

’

~ o

~~~~~~
...........




PART-2 : CHEMISTRY 4. Which among the following species has unequal
?
SECTION-I : (Maximum Marks: 80) bond lengths"

(A) BF3

This section contains 20 questions. Each question has (B) XeF,
4 options for correct answer. Multiple-Choice (C) SF4
Questions (MCQs) Only one option is correct. For (D) SiFa
each question, marks will be awarded as follows:
Full Marks . +4 If correct answer is selected. 5. Among the following, the set of parameters that
Zero Marks : 0 If none of the option is selected. represents path function, is :
Negative Marks : —1 If wrong option is selected. (A) gt+w
1. A sample of carbon contains 95% by mole C'? (B) g

and 5% by mole C'* isotopes. The average (C) W

number of neutrons per atom is : (D) H-TS

(A) 12.5 (1) Aand D

(B) 12.1 (2) B,Cand D

©) 6.05 (3)Band C

(4) ABand C

(D) 6.1
2.  Find [VD],,;, of a gaseous mixture of O; and O,.

Molar ratio of O3 to O, is 1 : 2

(A) 56 (B) 112 6.  Vapour pressure of solution containing 6gm non

volatile solute in 180 gm of water is 20 torr. If 1 mole
224 56 8
C) === D) ==
© 3 (D) 3 of water is further added into the solution so that

3. A mixture of H, & O, having total volume 55 ml vapour pressure increases by 0.02 torr. Calculate

is sparked in an Eudiometry tube & contraction
. ) vapour pressure of pute water.
of 45 ml is observed after cooling. What can be

composition of reacting mixture? (A) 20.22 torr
(A) 30 ml Hy & 25 ml O, (B) 20.02 torr
(B) 10 ml H, & 45 ml O, () 1978 torr
(C) 35 ml H, & 20 ml O, (D) 19.88 torr

(D) None




10.

For a gaseous reaction

CH,CHO(g) —- CO(g) + CH,(g)
initial pressure is 80 mm of Hg and total pressure
at the end of 20 minutes is 120 mm of Hg. The
rate constant of the reaction assuming first order

kinetic is :-

(A) 3.465 % 10 > min” !
(B) 34.65 min~ '

(C) 3.465 min '

(D) 0.3465 min” !

During an adiabatic process, the pressure of a gas is
found to be proportional to the cube of its absolute

temperature. The ratio of Cp/Cy for the gas is :-
(A) 372 (B) 7/5

(C) 573 (D) 4/3
Change in entropy is negative for
(A) Bromine (I)—Bromine (g)

(B) C(s) + H,0(g)—CO(g) + Hyg)
(C) Nay(g, 10 atm)—Ny(g, 1 atm)

(D) Fe (1 mol, 400 K)—Fe (1 mol, 300 K)

Given

@ R O ; AH = — 28.6 kcal/mole
Ni
Q00 (U0
—_—
Ni

Anthracene AH =—116.2 kcal/mol
Calculate the resonance energy of Anthracene

(A) ~gg 2 (B) ~10052
mol mol
(©) Yo ) i

mol mol

11.

12.

13.

14.

15.

Find the maximum number of electrons that can
be filled in P shell

(A) 6 B) 2 C) 72 (D) 50
AV & B9 are isobars. While ,C" is isotone
with x AY

Select the correct option
A) y=(n m) (B) n=q

€) x=p D) (y x)=(q p)
In the formation of X+2(g) from X+(g) , 4 eV

energy is absorbed, which would be equal to :

X +m

2
(A) AHeg of X' (B) IE of X"y

(€) IE of X (D) AH., ofx(g
Which of the following order is CORRECT for
indicate property ?

(A) C> Si>Ge> Sn> Pb (Tonization energy)
(B) S> 0 > Se> Te (Electron gain enthalpy)

(C) SiO, > Al,05 > MgO (Basic character)

(D) C1,05 >N,05> P,0, (acidic character)

Carefully observe the following graph.
LE.4+ A

E

D

» atomic
number

(A,B,C,D,E are elements of one group)

The above graph is comrect for which group of

periodic table.
(A) Group:1 (B) Group: 14

(C) Group: 13 (D) Group: 15




16.

17.

18.

19.

20.

Which of the following species is planar and

polar ?
(A) SO, (B) POCl,
(C) NH,~ (D) SO,

For molecule CF,(CH;), maximum atoms that

can be present in the same plane
A) 7 B) 5
© 3 (D) 9
Due to hydrogen bonding, which of the following
molecule do not form ring either in their

monomeric form or dimeric form ?
(A) CH;COOH

(B) Salicylic aldehyde

(C) C¢HsOH

(D) CCI;CHO.H,0

Amongst the following the acid having

— O -0 —bond is
(A) HyS,0; (B) H,S,05
(C) H,S5,0¢ (D) H,S,04

Which of the following option is not correct

against mentioned properties :
(A) 10, >105 >10, (I-O bond order)

(B) NH, > NF; (Boiling point)

(©) NO, > CH; > C10, (Bond angle)

(D) 2D silicate > 3D silicate > pyrosilicate

(number of shared oxygen)

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 If the question is unanswered.
Negative Marks : 1 If wrong answer is entered.

1. Find(O O) bond enthalpy in H,0, (kJ/mol)
AH{H,0, /)= 200kJ/mol
AH(H,0 /)= 285 ki/mol
AH,,, (H,0,.1) = 60 kJ/mol
AH,,, (H0,1) =40 kJ/mol

A Hzomisation(O2> &) = 300 kJ/mol

Fill your answer as sum of digits (excluding decimal

Given

places) till you get the single digit answer.

2.  Calculate AG (in bar-L) when a definite mass of
a monoatomic ideal gas at 1 bar & 27°C 1is
expanded adiabatically against vaccum from 10 L

to 20 L (In2=0.7)

3. FeO crystallize according rock salt structure,
where O 2 is equivalent to C1° ion. Due to some
crystal defect, lattice becomes Fe(,sO. Find
number of effective Fe'* ions per unit cell.

4, 62 g ethylene glycol is dissolved in 500 gram
water. The solution is placed in a refrigerator
maintained at a temperature of 263 K. What
amount of ice (in grams) will separate out at this
temperature? (K, water=1.86 K molality 1)




10.

If ratio of molarity and molality for 40%, (w/w)
aqueous solution of NaOH having density 2 gm/cc

is x : 1, then find out value of 5x/3 :

Find number of the pair of compounds in which
intermolecular interaction energy is dependent on
the inverse cube of distance between the
molecules is :
(1) H,O0+ H,0 (i1) CCl, + C4Hg

Cl F

(iii) CHCl; + CHCl;  (iv) +

(v)K'+1"  (vi) He + Ne
Find the total number of compound(s), which
is/are repelled by magnetic field

K,0,, KO, , O,, NO[BF,], KCN, Na,C,

For the mineral Hemimorphite, Zn, (OH),Si,0,.

Find out the value of 'x'.

Which out of the following options are incorrect ?
According to the mentioned properties.

(i) LiCl < NaCl < KCl < RbCl (% covalent
character)

(i) Maximum covalency of halogen including F
which can be achieved is 7.

(iii) IP; of ion M*™> >EA, of M™ .

(IP = ionisation potential, EA = electron affinity)
(iv) S>Se>Te>O (order of EA)

(v) Li <Be < B < C (order of electronegativity)
(vi) Mg+2 <Na<F (order of ionic size)

(vil)Li" >Na">K" (order of hydrated size)

(viii) NaCl > MgCl, > AICl; (order of lattice
energy)

In aqueous solution, how many of the following
oxides can change colour of red litmus paper ?
BaO, Cl,04, SO,, SrO, Rb,0, P,O;, SiO,

PART-3 : MATHEMATICS
SECTION-I : (Maximum Marks: 80)

This section contains 20 questions. Each question ha

4 options for

correct answer. Multiple-Choic

Questions (MCQs) Only one option is correct. Fo

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.

L Ifn(U)= 600, n(A) = 100, n(B) = 200 and

n(A N B) = 50, then n(A N B) is -

(U is universal set and A and B are subsets of U)

(A) 300

(B) 350

(C) 250

(D) 200

Ifatb+c> %TC and quadratic equation
ax> +2bx - 5¢ = 0 has non-real roots, then -
(A) a>0,c>0

(B) a>0,c<0

(C) a<0,c<0

(D) a<0,¢>0

7=0 and

x%- 6x - (k + 1) =0 have a common roots then

If the equation x> kx

find the sum of uncommon roots is equal to-
(A) 2 B) 2

(C) 6 (D) 6




Let invertible function f(x) satisfies
/™ + f(x) = Unx, then Cn(f (1)) is-

(A) e
(B) e—1
(C) e+1
(D) 1

x—1
0 = (484)

= ——— then
(484)° +22

(2) (3] (@) o(2)

is equal to

(A) 44 (B) 22

(C) 1/11 (D) 1/22

The sum tan”! is equal to -
Z n’+n-1 3

n=1
A) &
(A) 2
(B) m+tan '3
€ L +tan '3
2
(D) tan '3
If log,sinx — log,cosx — log,(1 — tanzx) = —1, the

number of solutions of the equation for x € [0, 27)

are -

A1 (B) 2

© 3 (D) 4

n 0
Ifz T, = n(n? — 1), then Z ul equal to -
=1 =2 T

1 1 2
A) — 12)) — C) = D) 1
()3 ()2 ()3 (D)

9.

10.

11.

12.

Match List-I with List-I1I and select the correct

answer using the code given below the list.

List-I List-II

tanl 6°tan42°tan44°tan45°tan76°

A, o o0
is equal to
<1 cotl> (1 cot3—n) is 3

(B) 10 20 am =
equal to 4
15 ot

© Hsin(W) is equal to (1 2
k=1
c0s%65° + c0s°55° + c0s65°

(D) . awy 1
c0855° is equal to

(A) (A)
(B) (A)
© )
D) (A)

Number of terms common to the two sequences
17,21,25,...,417 and 16,21,26,....,466 is

m, B) IV,(C) IL(D) I

IV,(B) IIL(C) 1, (D) I

I,B) II,(C) IV,(D) 1

IV,(B) L(C) IL (D) III

(A) 19 (B) 20

©) 21 (D) 22
Iflerg< zz: /(ax—i—b)) — 2 then
(A) a=1b=1 (B) a=1 b=2

(C) a=1b= 2

sin2x 2tanx
tn(1+x%) i
Let f(x)=

L k , x=0
If f(x) is continuous at x = 0 then the value of k, is

A) 1 B) 1 (D) 2

(D) none of these

x#0

() 2




13.

14.

15.

16.

Iff(x)= , X € [-2,2], then-

1

+ —
(x 2) [x]
(where [.] denotes greatest integer function)

(A) f(x) is

not differentiable at 4 points

(B) f(x)

not differentiable at 4 points

©) f(x) is

not differentiable at 5 points

(D) f(x)

not differentiable at 5 points

discontinuous at 4 points and

is discontinuous at 3 points and

discontinuous at 4 points and

is discontinuous at 5 points and

1 —sinx log sinx

X#

T
(m-2x7 log(l+m?—4nx+4x2) =~ 2

k , X =

If f(x) =

S|

1s continuous at x = /2, then k is :

) L ®) %
16 32
1 1
C) - — D) ——
© % ™ s

Let g: R — R be given by g(x) = e>* + 3x + sin
x+ 1. If g_1 is the inverse function of g, then
1

ehH @
(B) 1/6

find the value of

(A) 6
@) 5 (D) 1/5

sin x
=3

Let x and y be real numbers such that —
siny

COS X 1 sin 2x . cos 2x

and . The value of

COsy sin2y  cos2y

can be expressed in the form B, where p and q
are relatively prime positive integers. Find p + q.
(A) 105 (B) 106

(C) 107 (D) 108

17.

18.

19.

20.

Let f(x) is differentiable function in [2, 5] such
that f(2) = % and f(5) = % then their exists a

number x,, 2 <x, <5 for which "' (x,) equals

1 1
A - ®) -
1 1
C) = D) —
()5 ()2

The normal to the curve y(x 2)(x 3) =x + 6 at
the point where the curve intersects the y-axis

passes through the point :

w (i)
o (14)
o (4 3)
o (44)

Let f : [0, 2] — R be a twice differentiable
function such that f"(x) > 0, for all x € (0, 2). If

0x)=f(x)+f(2 x),then ¢ is :

(A) decreasing on (0, 2)

(B) decreasing on (0, 1) and increasing on (1, 2)
(C) increasing on (0, 2)

(D) increasing on (0, 1) and decreasing on (1, 2)
If f(x) is continuous and differentiable over [ 2, 5]
and 4 <f'(x)<3forallx in( 2, 5) then the
greatest possible value of f(5) f( 2)is

®) 9

D) 21

(A7

5




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 If the question is unanswered.
Negative Marks : —1 If wrong answer is entered.

1. Let f(x) be a polynomial of degree 3 such that

f(k) = —% for k = 2, 3, 4, 5. Then the value of
52 — 10 f(10) is equal to :

Let f: R— R be defined as
f(x)=x+2k x>+ (K> + 12) x — 12. If f(x)is
strictly increasing on R, then the largest value of

k is equal to

n \/E n n
Ifo=> k, p=—— ) KkK*andy=) k’and
>k =23 and g = 3K an
k=1 k=1 k=1
o, B, vy are in G.P., then the sum of all values of
'n'is
LetS=1+22+322+42>+ . +1002%. If sum

can be expressed as a(b)° + 1 where a, b,c E N & b

is prime number then value of is equal to

10.

If o and P are roots of the equation x> 6x+12=10
8
6
and the value of (a 2)* % +1 is a

o
where a and b are natural numbers then the least

+ ) .
value of is equal to

The greatest value of expression

2 . . 2 .
log(26+8\/10) (cos?0  65in0 cos 0 +3sin*0+2) is
'K', then '4K' is
Xl_i)lrg({‘/x4 + 3x \3/x3 + 3) is equal to

9

Iff(x)=x“+x x"+x° + 1, then

f(sin 1(sin3)) + f(tan 1(tanS)) is equal to
If function f(x)= 27X +2px’> +qx 64 has three
real roots and f(x) is bijective function then value
ptq
10
If the equation cot*x - 2cosec’x +a’

of iS:

4a+6=0
has at least one real solution then the sum of all

possible integral values of a is






