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PHYSICS
SECTION 1 (Maximum Marks: 12)

. This section contains THREE (03) questions.
. Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four option(s) is(are) correct

answer(s).
. For each question, choose the option(s) corresponding to (all) the correct answer(s).
. Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 ONLY if (all) the correct option(s) is(are) chosen;

Partial Marks  : +3 If all the four options are correct but ONLY three options are chosen;
Partial Marks  : +2 If three or more options are correct but ONLY two options are chosen, both of which are correct;
Partial Marks ~ : +1 If two or more options are correct but ONLY one option is chosen and it is a correct option;

Zero Marks . 0Ifnone of the options is chosen (i.e. the question is unanswered);
Negative Marks : -2 In all other cases.

. For example, in a question, if (A), (B) and (D) are the ONLY three options corresponding to correct answers, then
choosing ONLY (A), (B) and (D) will get +4 marks; choosing ONLY (A) and (B) will get +2 marks;
choosing ONLY (A) and (D) will get +2 marks; choosing ONLY (B) and (D) will get +2 marks;
choosing ONLY (A) will get +1 mark; choosing ONLY (B) will get +1 mark;

choosing ONLY (D) will get +1 mark;
choosing no option (i.e. the question is unanswered) will get 0 marks; and choosing any other combination of options will
get -2 marks.

1. A slide with a frictionless curved surface, which becomes horizontal at its lower end, is fixed on the terrace
of'a building of height 3h from the ground, as shown in the figure. A spherical ball of mass mis released on
the slide from rest at a height h from the top of the terrace. The ball leaves the slide with a velocity u, =u x
and falls on the ground at a distance d from the building making an angle ¢ with the horizontal. It bounces
off with a velocity v and reaches a maximum height h . The acceleration due to gravity is g and the

coefficient of restitution of the ground is 1/,/3. Which of the following statement(s) is(are) correct?

3h

(@) d=23h, (b) v =12gh%++/6gh? (¢)6=30°  (d)h,=h

Sol.
"[Wmm_
s l_io z

3h
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U, =+/2ghx

Using energy conservation :-

%muo2 +3mgh =%mvl2 =, = ,/8gh

Ju, +v =\[8gh = |v|=/6gh

d=u,xTandT= /@:d=2\/§h
g

After collision velocity changes only along Z - direction

Before Collision

% V'

After Collision

1
v=exvy, = asgiven e:fand |\7]| =,/6gh = v=4/2gh
V=42ghx+2ghz = 1/2gh()€+2)

tan® = 2= = /3 = 0 = 60°

u,

Using energy conservation

1, 1
—mv' =—mu, +mgh
2 2

= h =h

2. A small ball is connected to a block by a light string of length 1. Both are initially on the ground. There is
sufficient friction on the ground to prevent the block from slipping. The ball is projected vertically
up with a velocity u, where 2gl <u? <3gl when string is making angle @ with the horizontal and |v|

magnitude of the horizontal component of the velocity at that point . The centre of mass of the ‘block + ball’
system is C.

A

(a) C will move along a circle.

2

(b) |VX|Wi11 be maximum when $in 6 = 3l

2

(¢ |v| will be maximum when €080 = 24

(d) |v| will first increase and then decrease
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Sol. ..2gl<u’ <3gl:>0<%

As the block does not move, the ball moves
along a circular path of radius . The centre
of mass of the system always lies
somewhere on the string.

Let v = speed of ball when the string makes
an angle 6 with the horizontal.

g W "
5 Mot =7 mu mglsin ©

The horizontal component of v = V = vsin 8 = sin 6Vu 2- 2¢lsin @.
. av ; : E u?
For V to be maximum, — = 0, which gives sin 6 =

do 3¢l
The escape velocity for a planetis v_. A particle is projected from its surface with a speed v. For this particle
to move as a satellite around the planet,

e

V,
(a) 2v. <2v<~2v, (b) 75 <V<V. (©) v <v<~2v, (d) V2v <2v<2y

Sol.  Forasatellite orbiting very close to the earth’s surface, the orbital velocity

my’

=,/ Rg ( Somg = R J This is equal to the velocity of projection and is the minimum velocity

required to go into orbit. Also, the satellite would escape completely and not go into orbit for v > v,

v
Jo——=<v<y,

V2

SECTION 2 (Maximum Marks: 12)
* This section contains FOUR (04) questions.
» Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the correct answer.
» For each question, choose the option corresponding to the correct answer.
» Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 If ONLY the correct option is chosen;
Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered);
Negative Marks : -1 In all other cases.

A bar of mass M = 1.00 kg and length L= 0.20 m is lying on a horizontal frictionless surface. One end of
the bar is pivoted at a point about which it is free to rotate. A small mass m=0.10 kg is moving on the

same horizontal surface with 5.00 m s! speed on a path perpendicular to the bar. It hits the bar at a distance
L/2 from the pivoted end and returns back on the same path with speed v. After this elastic collision, the bar
rotates with an angular velocity « . Which of the following statement is correct?

(A) » =698rads'and v=4.30 ms (B) ®» =3.75rads'andv=4.30 ms’!

(C) » =3.75rads'andv=10.0 m s (D) @ =6.80rads'andv=4.10 m s
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Sol.
— O]
u_ﬂwa Cons anvaton o_:t W(\ y,
m o, .
Mo mageF L — v L
a—
?‘\/V::L;,; Mo - mvk N _/’ @D -
%, = Jt
//—//_‘ j
2 \h.A_,oc/\_.-\a-‘ Oﬂm &yK)L,,«i\ou -~ E v sloty - -»?amoad,\
’”‘U*V . V”f e=t] o
Ive "Olb% M';lb? L;O./
et 2+ O O
Covvachion CPA2™ ‘/5@/
5. Two satellites P and Q are moving in different circular orbits around the Earth (radius R). The heights of P

and Q from the Earth surface are h; and h ,, respectively, where h, =R/3. The accelerations of P and Q
due to Earth’s gravity are g, and g, respectively. If g, /g, =36/25, what is the value of h ,?

(A)3R/5 (B)R/6 (C)6R/5 (D) 5R/6
Sol.
° G b= Rz
ctodioral oCed! ot budghd ' 1o GM
it S N e
P
Tp - Teer Lt @rta )
G o HET T e
- Lo s
%1 e R L
Qite e ‘“1 - 2R
= ”’E/ - s /,,_’—S——/

Corcarh  ophou \‘>2)?

6. Auniform rod of mass m, length L, area of cross-section A and Young’s modulus Y hangs from the ceiling.
Its elongation under its own weight will be
mgL m gL 2mgL
() Zero )5 Oy @ =
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Sol. Mass of section BC = % @~ i
A
. 7 !
tension at B=T = T (L-vy)g- y
elongation of element dy at B 5 l
i () - e A

_— _mg _ _ .
Total elongation = J. dx= TAY fo (L-y)dy= YA

A homogeneous solid cylinder of length L and cross-sectional area 4/5 is immersed such that it floats with its
axis vertical at the liquid-liquid interface with length L/4 in the denser liquid as shown in the figure. The lower

density liquid is open to atmosphere having pressure p, . Then, density D of solid is given by

7.

4 d
(@) 74 (b) < (c)4d @5

Sol.

= 2d

Weight of the cylinder = force of buoyancy on the cylinder due to upper liquid

+ force of buoyancy on the cylinder due to lower liquid

(A/5)Y(L)Dg = (A/5Y(3L/4)(d) g
+ (A/5) (L/4) (2d)(g)

3" i
D=2 1
(4)d+[4)(2d)
D= >4
4

SECTION 3 (Maximum Marks: 24)

. This section contains SIX (06) questions.
The answer to each question is a NON-NEGATIVE INTEGER.

For each question, enter the correct integer corresponding to the answer on OMR sheet.
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Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 If ONLY the correct integer is entered;
Zero Marks : 01Inall other cases.

8. Distance between the centres of two stars is 10a. The masses of these stars are M and 16M and their radii
aand 2a respectively. A body of mass m is fired straight from the surface of the larger star towards the
surface of the smaller star. If V___is the minimum initial speed to reach the surface of the smaller star. If

S5a
N= (2 X, /w) V.. . Calculate N = - .

Sol.
n
@,/"’P‘
%_,___—«[04
Lt ™p! Ly poring (hive rted grastihionst Juid becex
20—
LY )
éﬁt—— ~ lﬁ’aﬁ’l = /L’L(/'l‘
> (§%1)
L2 Ty T4
L vav, 2ea D) . -

Now if mass m can reach upto 'p' then it will get attracted towards smaller star.

Using Mechanical energy conservation : -

L4 ny b
> Ny G ™ ™
'L MV--T-p’ - G";’a - T £ 24
A MVM’; ~ G 8+Jg~2’“"£
2 ' =
[—
Vinin - J L “a - ,;\/S_Q:\ﬂ
e 2
N F [sh o e, S
Lt A
N LS
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9. A cart is moving along x-direction with a velocity of 8 m/s. A person on the cart throws a stone with a
velocity of 12 m/s relative to himself. In the frame of reference of the cart the stone is thrown in y-z plane
making an angle of 30° with vertical z-axis. At the highest point of its trajectory the stone hits an object of
equal mass hung vertically from branch of a tree by means of a string of length L. A completely inelastic
collision occurs, in which the stone gets embedded in the object. If length L of the string such that tension in
the string becomes zero when the string becomes horizontal during the subsequent motion of the combined
mass. Calculate 4 x L= m. (g=10m/s?)

—

Sol. 'V, =8x+12c0s60°y+12sin60°Z

m

At the heightest point of the trajectory velocity component along z-axis will become zero
‘Vm/g‘ =10m/sec

Let V| be the velocity of combined mass after the collision
Using momentum conservation

10m =2mV, =V, =5m/sec
Using energy conservation

2
1

1 2 Vv
—2mV =2mgl=1=— —
2 1 g 2g =>4/=5m
10. Three objects A,B and C are kept in a straight line on a frictionless horizontal surface. These have masses
m, 2m and m, respectively. The object A moves towards B with a speed 9 ms™' and makes an elastic
collision with it. Thereafter, B makes completely inelastic collision with C. All motions occur on the same

straight line. Find the final speed of the object C = (inms™)
m 2m m
A B Cc

Sol.  LetV, &V, bethe velocity of blocks after 1* collision :-
1 1 .1,
Im=2mV_ +mV, & 5m><81 :ExszB +§mVA

V,=0-2V))...eq (1)

2V V2 =81....eq" (ii)

fromeq" (i) & (ii) V,=6m/sec

Using momentum conservation for blocks B & C

12m=3mV_= V_=4m/sec

11. A uniform circular disc of mass 50 kg and radius 0.4 m is rotating with an angular velocity of 10 rad/s about

its own axis, which is vertical. Two uniform circular rings, each of mass 6.25 kg and radius 0.2 m, are gently
placed symmetrically on the disc in such a manner that they are touching each other along the axis of the disc
and are horizontal. Assume that the friction is large enough such that the rings are at rest relative to the disc
and the system rotates about the original axis. The new angular velocity (in rad s') of the system is
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Sol.
U.Qu‘v\a. Consa v vation % qhg\.imr Mour e . —
T)o, = (T.4921,)®,
—
heer 1,2 MRE g 7 2 ome>
2 > =
L
1’33'+4~* o)
. . . . ) 11
12. =

A particle of mass m = 1kg moving in a circular path of radius R = 3m with a constant speed v, = 1 m/sec
is located at point (2R, 0) at time t= 0 and a man starts moving with a velocity v, = 2m/sec along the

positive z-axis from origin at time t=0. If ‘I:‘ be the linear momentum of the particle w.r.t. man as a function

of time at t = 2. Calculate ‘I:r x 196 = kg?m?/ sec?
AZ
Vi V2
(0,0) m_—x
Sol.

14

V,.= (‘72 ) - (\7 ) = —Mf +(%_ 2);; _ 1 1\/_ 2 17;

- 2
Lp/m = mXVp/m :> ‘L

x196 =17 + (1 1\/5)z = 652kg> m*/sec?
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13. In the figure masses m , m, and M are 20 kg, 5 kg and 50 kg respectively. The coefficient of friction
between M and ground is zero. The coefficient of friction between m, and M and that between m, and
ground is 0.3. The pulleys and the strings are massless. The string is perfectly horizontal between P, and
m, and also between P, and m, .

The string is perfectly vertical between P, and P, . An external horizontal force F is applied to the mass M.
Let the magnitude of the force of friction between m, and M be f, and that between m, and the ground be
f,. For a perticular force F it is found that f, = 2f, . Calculate f, +f, +F = N. (Take g=10 m/s.)

Sol. L ey = Lo - IS~

Since -Q'k"';"a’ 'S Pd%acj’-z, u\_oﬂ'za—urbi’ b o hoeen P, gw,

8 P), L owany

=> A, (s o el L;,mﬁuzﬁ Vel
L\w;(_ Mlﬁ %‘: 21, = 3,2 BoN {(@
cRD’ A

R BN S L )

A walies L wove LN, Somae Accdderdion
: : So iad xcae
'n M Alvection D:L W'X E,

’%\’—T = Ma ‘ T'_'{Q—:M)/q 4 p,%(;M/ﬁ_’

Rowd — T = 204 k T-ISH~Sa L R-20 = Ssa

—O - &)
totion i 2
varg Aot O O RE
P:éogj_
’L\**’:l’*’c 2 @o+ts+éo)
~ loS &l
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SECTION 4 (Maximum Marks: 12)

. This section contains FOUR (04) Matching List Sets.

. Each set has ONE Multiple Choice Question.

. Each set has TWO lists: List-I and List-II.

. List-I has Four entries (P), (Q), (R) and (S) and List-II has Five entries (1), (2), (3), (4) and (5).

. FOUR options are given in each Multiple Choice Question based on List-I and List-Il and ONLY ONE of these four
options satisfies the condition asked in the Multiple Choice Question.

. Answer to each question will be evaluated according to the following marking scheme:
Full Marks :+3 ONLY if the option corresponding to the correct combination is chosen;
Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered);

Negative Marks : -1 In all other cases.

14. Column Il gives five arrangements of two blocks A and B. In each arrangement their masses are 3 kg and 2 kg
respectively. Match the entries in column | with arrangements in column II.

Column | Column Ii

(A) Force on B w.rt. Ais equal to force on Aw.r.t. B (p)

(B) Net force on Bw.r.t. aninertial frame is 4 N (@) 18N . 16N
A B
p=04 p=02
(C) Acceleration of the block A is 2 m/s2. ) E

(D) Net force on Bw.rt. Ais 8 N (s) [8] B
=1

(@AA >t,B >(p,s),C -5 (q,8),D - (p,q,s)
MA@, B—->(ps),C—>({q5s),D—>((pq
(©)A > 1,B -(q,8),C > (p,q),D = (p.s)

(DA - (1,t),B >({P,q),C - (p,s),D - (q,9)

Sol. Sol. Answer A(r, t), B(p, s), C(p. q, s), D(p, q)
[ Ba— Mg ) e
R e
[Fasl=12 N and [Fesl=8 N
Fy=4N
8 fr

=2m/s?

1
(@ @ =

z

L (R,
2

ag
Fga =(6-2)x2=8N
N a,=ag=0
‘I_’_Asl :ll_:scl =0
30

(s) a= ;fr =2 m/s?

t)y a,=ag=0
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3 2

15. The potential energy for a conservative system is givenby U = x? 5 +6x + 3. Match all the entries in
Column I to all the entries in Column II.
Column I Column II
. . 23
(A) The magnitude of net force on particle at x =0 (p) EY
(B) The equilibrium positions are (q) 2
(C) The stable equilibrium position is (r) 3
(D) Potential energy at unstable equilibrium (s) 6
@A —>15B—>/.1,C—(qn,D (s
(b)A — (p,s), B >(,9),C - (@.D — (p)
(©)A > s,B »(q,1),C > (1),D - (p)
(DA > s5,B —>(p,1),C > (s),D—> (9
Answer A(s); B(q, r); C(r); D(p)
3 2
¢ JOE. T Lo +6x+3
3
F=-9Y _ s i5x_6.Atx= 0, F=-6.
Sol. dx

= Magnitude is 6

F =0 = x = 3, 2. These are equilibrium position

16. Match the entries given in column I with those given in column II.
Column 1 ColumnII
(A) Plot of gravitational field due to a uniform solid (p) Continuos
sphere with distance from its centre.
(B) Plot of gravitational field due to a thin spherica (q) Discontinuos
shell with distance from centre.
(C) Plot of gravitational potential due to a uniform (r) Straight line
solid sphere with distance from centre.
(D) Plot of gravitational potential due to a thin (s) Rectangular hyperbola

spherical shell with distance from centre.
(t) Parabola
(a)A > r1,B >(p,1),C > (p,q,t),D = (p,s)
(®)A - (p,s), B >(,q),C - (9),D — (p)
(©)A - s,B =(q,1),C = (1), D = (p)
(dA - (p,r)B ->(q),C > (p,s,t),D > (p, 1,8)
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SOI- Answer A(p, r), B(q), C(p, s, 1), D(p, r, s)

(A)

' 1l s
viE? —r
R>—r———>
© | © ﬁ
1.5V
17.  Auniform solid sphere is resting on a smooth horizontal floor. A particle hits the sphere at an angle 6. Then

for just before and after the collision match the coloumn

Frictionless
Column I ColumnII
(A) e=1 (p) Linear momentum of the particle sphere system is conserved in
horizontal direction
(B) e=0 (q) Linear momentum of the particle- sphere system is conserved
in the verticle direction
(C) Particle sticks (r) Linear momentum of the particle in the direction tangential to

the sphere at the point of collision is conserved with the sphere

V4
(D) - 5 <0<0&e=1 (s) Angular momentum of particle sphere system about point P is conserved

(t) Angular momentum of particle- sphere system about point O
is conserved
@A - (p,1),B >, 1,t),C > (p,t),D > (p,q, 1,5, 1)
b)A - (p,1,t), B>, ,t),C > (p,q,t),D > (p,q, 1,8, t)
(c)A - s,B =(q,1),C - (1), D = (p)
(DA - (p,1)B =>(q),C = (p,s,t),D = (p,1,5)

Sol. Answer A(p, 1, 1), B(p, r 1), C(p, q, t), D(p, q, I, S, 1)

If 3F =0

= Linear momentum is conserved.
=0
Angular momentum is conserved.

When particle hits horizontally, there is a vertically imuplse from ground. So, momentum along vertical is not
conserved. The torque of this impulse is zero about O, but not about P.
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CHEMISTRY
SECTION 1 (Maximum Marks: 12)

. This section contains THREE (03) questions.
. Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four option(s) is(are) correct

answer(s).
. For each question, choose the option(s) corresponding to (all) the correct answer(s).
. Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 ONLY if (all) the correct option(s) is(are) chosen;

Partial Marks  : +3 If all the four options are correct but ONLY three options are chosen;
Partial Marks  : +2 If three or more options are correct but ONLY two options are chosen, both of which are correct;
Partial Marks ~ : +1 If two or more options are correct but ONLY one option is chosen and it is a correct option;

Zero Marks . 0Ifnone of the options is chosen (i.e. the question is unanswered);
Negative Marks : -2 In all other cases.

. For example, in a question, if (A), (B) and (D) are the ONLY three options corresponding to correct answers, then
choosing ONLY (A), (B) and (D) will get +4 marks; choosing ONLY (A) and (B) will get +2 marks;
choosing ONLY (A) and (D) will get +2 marks; choosing ONLY (B) and (D) will get +2 marks;
choosing ONLY (A) will get +1 mark; choosing ONLY (B) will get +1 mark;

choosing ONLY (D) will get +1 mark;
choosing no option (i.e. the question is unanswered) will get 0 marks; and choosing any other combination of options will

get -2 marks.

1. The halogen form compounds among themselves with formula XX', XX',, XX'. and XX' , where X is the
heavier halogen [x « x']. which of the following pairs representing their structures and being polar and
nonpolar are correct?

(a) XX'-Linear - Polar. (b) XX'.- T-shaped-Polar.
(c) XX'.-square pyramidal-Non-polar. (d) XX'. - Pentagonal bipyramidal-Non-polar.

2. Buffer solution can be prepared by
(a) CH, COO" Na* + CH,COOH (b) CH, COONa"+ HCI(L.R.)

(¢) NH, aq. + NH,CI (d) NH, + NaoH

3. For which of the following molecules is/are having non-zero dipole moment?

OH j N SH er
@ 7 (b) LO 0T @ T
OH N SH Ry

SECTION 2 (Maximum Marks: 12)
» This section contains FOUR (04) questions.
* Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the correct answer.
» For each question, choose the option corresponding to the correct answer.
* Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 If ONLY the correct option is chosen;
Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered);
Negative Marks : -1 In all other cases.

4. If 27z r # nA foramicroscopic particle, then what will happen-
(a) Emission of spectral lines will not take place. (b) Concept of stationary orbit will be valid.
(¢) Orbits will not exist. (d) Energy will be absorbed from Surrounding

5. 300ml of 0.2 M Pyridine solution is added with 200 ml of 0.2 M NaOH solution. Find degree of ionisation
& pH of the solution ? [K, =5 x 10]
(a) 6.25 x10°, pH=12.9 (b) 7.5 10, pH =12
(c) 6 x10%, pH=10 (d) 7.5 x102, pH=2
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6. Which one of the following Structures has the [IUPAC name cyclohexylidene methanone?
0 0
Il = — —
@ St-n Oy © G 0 @ [Type=0
7. 2 moles of FeC O, and 1 mole of Fe(C,0,), are present in a

solution mixture. How many moles of K,Cr,O, should be added to required to complete neutralization
(a)4 mole (b)2mole (c) I mole (d) 3mole

SECTION 3 (Maximum Marks: 24)
This section contains SIX (06) questions.
The answer to each question is a NON-NEGATIVE INTEGER.
For each question, enter the correct integer corresponding to the answer on OMR sheet.
Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 If ONLY the correct integer is entered;
Zero Marks :  0lInall other cases.

8. For the reaction Ag (CN),” = Ag’ (aq) + 2 CN(aq), the K _at25°cis 4 x 10" M. If the Ag" (aq)
Concentration in solution is b x 10* M which was originally 0.1 M KCN and 0.03 M AgNO,. The value

of "2b"is .
ans:- 15
0. Total number of degree of unsaturation of the following compounds

ans :
10. On decreasing the pH from 7 to 2, the solubility of a sparingly Soluble salt (MX) of a weak acid
(HX) increased from 10*Mto 10° M. The pK_ of HX is )

ans : -4

11. Calculate n-factor of sulpher (S) in the following reaction
As S, — H.AsO, + SO;

ans : - 28

12.  Asingle electron ion M** has electron in N orbit. If energy of electron in (x + 1)™ orbit of hydrogen

3.4

atom is (FJCV while velocity of electron in this (x + 1)th orbit of H-atom is 5.45%10° m/s. The value of
(x+N)is :

Ans;- 5

13.  Among[L], [L]', XeO,F,, SOCL, XeF,, SF,, Ni(CO),, XeOF,, SOCL, IF., XeF,, H,PO,, H SO,, the
total number of species having sp® hybridised central atom is

Ans;- 6

SECTION 4 (Maximum Marks: 12)
This section contains FOUR (04) Matching List Sets.
Each set has ONE Multiple Choice Question.
Each set has TWO lists: List-I and List-II.
List-I has Four entries (P), (Q), (R) and (S) and List-II has Five entries (1), (2), (3), (4) and (5).
FOUR options are given in each Multiple Choice Question based on List-I and List-Il and ONLY ONE of these four
options satisfies the condition asked in the Multiple Choice Question.
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Answer to each question will be evaluated according to the following marking scheme:

Full Marks
Zero Marks
Negative Marks : -1 In all other cases.

: +3 ONLY if the option corresponding to the correct combination is chosen;
0 If none of the options is chosen (i.e. the question is unanswered);

14. Collumn - I Column - 1T
1
(A) Salt of weak acid & weak base (p) PH= D [pK + pK +logc]
1
(B) Salt of weak acid & strong base (q) pPH= 5 [pK, + pK, - pK, ]
1
(C) Salt of strong acid and strong base (r) pH= 5 [pK. - pK, —logc]
. 1
(D) Salt of strong acid and weak base (s) PH= 5 [pK,]
@A —>qB->p,Cos,D >r (b)A > r,B>p,C—s,D —q
(c)A > p,B—>q,C—s,D >r (A > q,Bo>p,Cor,D —s
15. Column -1 Column - II
(A)As,S, —> AsO +SO” (p) 28
B)I, > 1 +10, (@6
(C) P, > PH, + H,PO, (n1
(D) H,PO,+NaOH — NaH_ PO,+H,O (s)5/3
(A)A - s,B—>p,C—>q,D —>r b)A > p,B—>s,C—>q,D —>r
(c)A - q,B—>s,C—-p,D —>r (D)A > p,B—>q, C—1,D —>s
16.  Match in the increasing orders given in the column - I with the property(ies) given in the column-II
Column -1 Column-II
(A)Na"<F <O*<N* (p) Electronegativity
(B) Li" <Na"<K"<Rb*<(Cs" (q) Nuclear charge

(C)O<S<F<C(l (r) Size
(D) CI'<K*<Ca* <S¢ (s) Electron Affinity
(t) Ionisation energy
(AA > r,B—p,s,C—p,D > q,s,t (b)A »>1,B—>q,,C—s,D —p,q,s,t
(c)A > s,B>t,r,C—>q,r,D —p,t (DA >t,B—>q,,C—>1,D —>p,t
Sol. A —r (forisoelectronic species the ionic size decreases with increase in nuclear charge)
B —q r, (Number of atomic shell increases, ionic size increases)
C — s (as Cl has less inter electronic repulsiums than F due to bigger size of 3P-Subshell)
D —p, q, s, t( Oxidation state increases the electronegativity increases. For isoelectronic species
ionisation energy and electron affinity increasing nuclear charge)
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17. IfK, and K, are first and second ionisation constant of H,CrO,, K, is the ionsation constant for NH,
Column -1 Column-II

1 1
(A) 0.1 M H,CrO, (p) pH:7+EpK2_EIOgC

1 1
(B) 0.1 M KHCrO, ) pH=7+§pK2+Elogc

H = ! K ! 1
(C) 0.1 M (NH,),CrO, (r) p —EP Y ogc
1

(D)0.1 M KCrO, (9)PH =~ (pK,+ PK.)

® [H]=KK,

@A ->p,Bos,t,Co>r,D>q (A —>s,Bop,t,C>q,5,D—>p,q
A >1B-s,t,Co>p,D—>q (@HA->15B>t,Cop,r, D gt

MATHEMATICS
SECTION 1 (Maximum Marks: 12)

. This section contains THREE (03) questions.
. Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four option(s) is(are) correct

answer(s).
. For each question, choose the option(s) corresponding to (all) the correct answer(s).
. Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 ONLY if (all) the correct option(s) is(are) chosen;

Partial Marks ~ : +3 If all the four options are correct but ONLY three options are chosen;
Partial Marks  : +2 If three or more options are correct but ONLY two options are chosen, both of which are correct;
Partial Marks  : +1 If two or more options are correct but ONLY one option is chosen and it is a correct option;

Zero Marks ;0 Ifnone of the options is chosen (i.e. the question is unanswered);
Negative Marks : -2 In all other cases.

. For example, in a question, if (A), (B) and (D) are the ONLY three options corresponding to correct answers, then
choosing ONLY (A), (B) and (D) will get +4 marks; choosing ONLY (A) and (B) will get +2 marks;
choosing ONLY (A) and (D) will get +2 marks; choosing ONLY (B) and (D) will get +2 marks;
choosing ONLY (A) will get +1 mark; choosing ONLY (B) will get +1 mark;

choosing ONLY (D) will get +1 mark;
choosing no option (i.e. the question is unanswered) will get 0 marks; and choosing any other combination of options will

get -2 marks.
: : 2,
1. The solution set of the system of equations log x +log,y =2 +log,2 and log, (x +y) = 3
(a) (6, 3) (b) (3, 6) (c) (6, 12) (d) (12, 6)
2. Ifthe arithmetic mean of two positive numbers a & b (a > b) is twice their geometric mean, then
a:bis
@) 2+43:2-43 () 7+443:1 (©)1:7-443 (d) 2:43
3. Ifz r(r+1)2r+3)=an*+bn®+ cn’+ dn + e, then
(a)at+c=b+d (b)e=0 (¢)a,b-2/3,c-1areinA.P. (d) c/ais an integer
SECTION 2 (Maximum Marks: 12)
. This section contains FOUR (04) questions.
. Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the correct answer.
. For each question, choose the option corresponding to the correct answer.
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. Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 If ONLY the correct option is chosen;
Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered);

Negative Marks : -1 In all other cases.

4. If x= Za",y = anaz = ZC" . Where a, b, c are in AP and [a| < 1, |b| <1, |¢|<1, then X, y, z are in

n=0

(a)HP (b) Arithmetic-Geometric Progression
(c)AP (d)GP
5. Number of values 'p' for which the equation (p* - 3p +2) x* - (p? - 5p + 4)x + p - p> = 0 possess more
than two roots, is
(a)0 (b)1 (c)2 (d) None of these
6. If 2sec’ @ —sec’ o —2cosec’a + cosec'a =15/4, thentan ¢ is equal to

1
@iz O ©,5 @4

7. If tan® @ = 2 tan’ ¢ + 1, then the value of cos26 =sin’ ¢ is
(a)l (b)2 (c) -1 (d) Independent of ¢
SECTION 3 (Maximum Marks: 24)
. This section contains SIX (06) questions.
. The answer to each question is a NON-NEGATIVE INTEGER.
. For each question, enter the correct integer corresponding to the answer on OMR sheet.
. Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 If ONLY the correct integer is entered;
Zero Marks : 01In all other cases.
8. The lines xy=0 and x + y=17 form a triangle in the x-y plane. The total number of points having

co-ordinates which are prime numbers and lie inside the triangle is

Sol.  Prime number between0 & 17;2,3,5,7, 11,13
With 2 as x-co-ordinate, total points = 6 (0.17) . (17.17)
With 3 as x-co-ordinate, total points = 6
With 5 as x-co-ordinate, total points =5
With 7 as x-co-ordinate, total points =4
With 11 as x-co-ordinate, total points =3 0.0  (17.0)
With 13 as x-co-ordinate, total points =2
Total points =26

o1
9. If the coefficients of x” & x* in the expansion of [2 + g} are equal, then the value ofn is
Sol. Coefficient of Tg = T,
'Ihen’ n(‘q.zn_7'3_7 — DC82H—8'3—8
C,.2.3 = "Cg
6.n! _ n!
(m—7L7!  (n-8).8!
6(8)=n-7
S = 55

1 11 ]2
10.  Thevalue of the expression 10g,| 1+ 3 Z C |is

k=1
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11

Sol.  D."c =i"ck ~"c,="e,=2"-1-1=2"-2

k=1

11

= logz(l+%z cJ =log,(1+2" ~1)=log, 2" =11

k=1

I1. The number of integer values of m, for which the x co-ordinate of the point of intersection of the lines
3x+4y=9and y=mx+ 1 is also an integer, is

ans :- 2
Sol. 3x+4y=9’y=mx+1

x+4mx+4=9

5
X = BG+am) 5 is divisible by (3 + 4m)

4m+3=x1 ordm+3==x5

1 1
P i lorm i 2 Two values
12. Leta and b be two nonzero real numbers. If the coefficient of x° in the expansion of

1 7
j then the value of 2bis

o700y
(ax + —j is equal to the coefficient of x° in the expansion of (ax -

27bx

Fa ?0 r
T .-%% 2.4 r{ J
SOl r+1 r(ax ) 27bx

For coefficientof x>, 8 —2r—r=5=r=1

— Coefficient of x5 = *C,a* LEJ
27b

1Y
bx? )

For coefficientof x5, 7 —r—2r=-5=r=4

(L

(
t,, = 'C. (ax) ’L

+ 5 1
= coefficient of x ° = 'C,a” —
b

{ B!
= At T0 )7 a3l —op g
27b) b*

13.  The length of the latus rectum of the ellipse 2x? + 3y? - 4x - 6y - 13=01s

Sol.
ans:- 4
SECTION 4 (Maximum Marks: 12)
. This section contains FOUR (04) Matching List Sets.
. Each set has ONE Multiple Choice Question.
. Each set has TWO lists: List-I and List-I1.
. List-I has Four entries (P), (Q), (R) and (S) and List-II has Five entries (1), (2), (3), (4) and (5).
. FOUR options are given in each Multiple Choice Question based on List-I and List-Il and ONLY ONE of these four
options satisfies the condition asked in the Multiple Choice Question.
. Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 ONLY if the option corresponding to the correct combination is chosen;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);

Negative Marks : -1 In all other cases.
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14. ColumnA ColumnB
(A) j%’;:i =0 () [1.2]V3,0)
B) 520 (@ (-] o3)0(6.)
(©) %2 0 (1) (-} [23)0 (3,)
D) (x—1)(x-2)(x=3)=0 () (oo,1)u[2,)

(A)A > s,B—>s,Cor1,D —>p (b)A >1,B—>s,C—>q,D —>p
(A —>38,B—>s,C->qD—>q (DJA->rB->s,Cor,D —q

15. Column A Column B
(A) Average of first » whole number (p)n
(B) Average of first n odd natural number (Qn+1
n—1
(C) Average of the oveservations 1, 3,5, 7....,n (r) N
n+1
(D) Average of first n even natural number (s) )

(a)A 5> 1,Bo>1,Cop,D >q b®)A —>1,B>p,C—>qD —s
(©)A 5> 1,Bo>p,Cos,D 5q (A > s,B>r,C—>q,D -»p
16.  From point P(12,0) three normal PA, PB and PC are drawn to the parabola y*= 16x where A, B,C lying

on the parabola
Column A Column B
(A)Areaof AABC (p) 32
(B) If centroid of AABC s (x,y) then 9x+7y is equal to (q)24
(C) If circumcenter of AABC s (a, ﬂ) then 2a + s equal to (r) 16
(D) Circum-radius of AABC is (s) 20

(t) 10
(aA)A > p,B>q,C—s,D -t b)A -5 t,B>s,C—>q,D —>r
(©)A > 1,B—>s,C—>t,D —»p (A > p,B—>q,Cor,D >t
17. ColumnA Column B
1—tan2(7r/4—x)
1+tan2(7z/4—x) (p)1

(A) Maximum value of V =

Ssinx—12cosx+26
(B) Minimum value of log,

3 (@0

. . . 7

(C) Minimum value of y =-2sin’ x +cosx +3 (r) 3
(D) Maximum value of y =4sin’ 0 +4sin0cos0 +cos’ 0 (s)5
(t)6

(aA)A > p,B—>q,C—>s,D >r (b)A > p,B—>q, C—or,D —>s
(©)A > p,B>q,C—s,D >r (A -5 q,B>p,C—os,D >
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