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INSTRUCTIONS

In each part of the paper contains 25 questions. Please ensure that the Question paper you have received

contains ALL THE QUESTIONS in each Part.

In each Part of The paper Section A Contain 20 Questions. Each Question has four choices (A), (B),
(C), (D) out of which only one is correct & carry 4 marks each. 1 mark will be deducted for each

wWrong answer.

In each Part of The paper Section B Contains 5 Numeric Answer type questions. For each
question, enter the correct numerical value ((If the numerical value has more than two decimal places,

truncate/ round-off the value to TWO decimal places: e.g. 6.25, 7.00, 0.33, 30.27, 127.30.)

Each Question Carry 4 Marks & 1 mark will be deducted for each wrong answer.

NOTE : GENERAL INSTRUCTIONS FOR FILLING THE OMR ARE GIVEN BELOW.

1. Use only blue/black pen (avoid gel pen) for darkening the bubble.
2 Indicate the correct answer for each question by filling appropriate bubble in your OMR answer sheet.
3. The Answer sheet will be checked through computer hence, the answer of the question must be marked

by shading the circles against the question by dark blue/black pen.

4. Blank papers, Clipboards, Log tables, Slide Rule, Calculators, Cellular Phones, Pagers and Electronic

Gadgets in any form are not allowed to be carried inside the examination hall.
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INSTRUCTIONS FOR NUMERIC ANSWER FILLING IN OMR SHEET
1. Each answer contains four columns in numerical questions. (@ @@ @)

2. It is mandatory to fill all four columns while attending any of numerical questions, otherwise it will not be considered.
3. In numerical questions first two columns are reserved for ‘Integers’ and last two columns or “Decimal’ ( @ @ . @ @)

4. Don’t use pen or pencil to mark decimal point. (@@ "@ @)

5. For vour further guidance please go through the below mentioned examples:

la} Suppose your tb} Suppose your e} Suppose your i} Suppose your
answer is - 45.25 answer is- 5 answer is — 25 answer is — 4.02
Then mention it like Then mention it like Then mention it like Then mention it like
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ele] 1o QOO 00O QOO e
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©f JOoX J ©f 16JO) ©f 1010, OCOOO
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©1C10JO)
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MATHS

SECTION - A
[SINGLE CORRECT TYPE]
Q.1 to Q.20 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.
If the set of values of p for which roots of the 1. i p o fow svR@ [-1, 1] H o & ol a1
equation 2x2 - (2p - 3)x +2=0are & forw gt 2x2 - (2p - 3)x + 2 = 0 & A
275 % and 27" © for some value of & in 9~ sin ' a o 9sin @ g, & A &1 9= [a, b]
[-1, 1] is [a, b], then 12(a + b) is g, d9 12(a + b) &-
(A) 30 (A) 30
(B) 50 (B) 50
(C) 90 (C) 90
(D) 100 (D) 100
Let R = {(1, 2), (2,3), (3,3)} be a relation 2. HAIR = {(1, 2), (2,3), (3,3)}, ¥= {1, 2,
defined on the set {1, 2, 3, 4}. Then the 3, 4} W URYINT T T&= g1 d§ R &I goudl
minimum number of elements, needed to be e §4 & U R & O o9 de 3fagdl ol
added in R so that R becomes an equivalence AdH TS 2 '
relation, is:
A) 10 (A) 10
B
(B) 9 (B) 9
) 8 (C) 8
) 7 (D) 7
The sumZi’iO 3¢, - sin(rx)- cos(30 — 1)z is 3.  gned Zfio 3¢, - sin(rx)- cos(30 — 1)z SRR
equal to %
(A) 2%0 . cos 30x (A) 230 . cos 30x
(B) 2%Y . cos 30x (B) 229 . cos 30x
(C) 2% - sin 29x (C) 2%Y - sin 29x
(D) 2% . sin 30x (D) 2%° - sin 30x
. \® 4. C\=®
The value of lim ( - n) is lim ( - n) PHTHAE B
n—oo \ (mn) n—oo \ (mn)
(A) em (A) em
(B) (B)
(C) o (C) =
(D) & (D)
Let f(x) = |||x| — 1| — 1| and 5. #AAf(x) = |||x| — 1| — 1| Tur

g(x) = {Maxf(t) : x <t <x+1,x € R}.
Then the number of points of
nondifferentiability of g(x) is

(A) 6
(B) 7
(C) 8
(D) 10

g(x) = {Maxf(t) : x <t <x+1,x € R} 7l
as g(x) & 3F-Sfaba-iad & fagall oI I &-

(A) 6
(B) 7
()8
(D) 10




10.

5
If the value of the integral [ mﬂz]
e

0
B, where «, BER, 5a + 6 = 0, and [x]
denotes the greatest integer less than or
equal to x, then the value of (a + 8)? is equal

to :

(A) 36

(B) 100
(C) 16

(D) 25

If a functlon f R — R is defined as
f(x)= [ 2 ~ 2dx and f(0) = 1, then which
of the following is correct?

(A) f(x) is an even function
(B) f(x) is an onto function
(C) f(x) is an odd function
(D) f(x) is many one function

The range of

f(x)= cot™}(—x)—tan"1x + sec™!

X is

(@) (3,7
Equation of the curve satisfying

xdy — ydx = 4/x%2 —y2dx; y(1)=01is : -
(A) y = x%sin (logx)

(B) y* = X(X — 1)2

(®) y2 = x? (X — 1)

(D) y = xsin(logx)

The smaller area enclosed by y = f(x), when
f(x) is a polynomial of least degree satisfying

1/x
lim [1 + flx )} — e and the circle x* + y? =

x—0
2 above the x - axis is :

(A) 5
(B) 5
© 53
()5 +3

dx = ae ! +

10.

5 o
HﬁWIiﬂz]dx =ael+ B8 Tela, B
0

€R, 5o + 66 = 0 T [x] HETH YUIlh < x &, @l
(o + )2 B HF SRR g:

(A) 36

(B) 100

(C) 16

(D) 25

IR Badf: R > REW
f(x)= [ 25 dx g R & aur £(0) =
1 g, 99 Fgfafed § @ o9 aRyita § 2

(A) f(x) T IH BT

(B) f(x) U 3TBePH B §
(C) f(x) T fawH e ©
(D) f(x) SgUPH! &
f(x)= cot 1 (—x)—
g

tan ! x —+ sec ! x B XY

WGﬁxdy—de: Vx2 —y2dx; y(1) = 0 &I
I HT §, BT JHIBI 7

(A) y = x%sin (logx)

(B) y* = X(X — 1)2

(O y2 = x2 (X — 1)

(D) y = xsin(logx)

e f(x) gAqH °1d &1 Th SgUe & ol

lim [1+ ”}UX:eﬁWW% d@y =

x—0
f(x) TUT T x2 + y2 = 2 GRI x-3H& S JWR RS
&3 BT &IHd ¢

(A)
(B)

|
oo otfee

~ o~
S 0

SIERMER U ST



11.

12.

13.

— A "N T2 A ~
Let AB=3i —j, AC=2i+ 3j and

H “ “
DE = 4i — 2j. The area of the shaded region
in the adjacent figure, is

(A) 5
(B) 6
(C) 7
(D) 8
Let OABC is a tetrahedron with equal edges

— — = —
and OA:E), OB=b>» &OC:?, where

— = ~ ~ .
‘aiz‘b:’c‘:z If p, g and T are unit

vectors along bisectors of angle between pair
\ \ \ \

of edges represented by OA/L,OP;; OP;, oC
—

and OC, OA respectively, then the value of
7]
abc
AAAAAA is equal to :

3,3
(A) =55~

3v/3
(B) =5~
(C) 64/3
(D) 22

Let A be 2 x 2 matrix such that |A| = 2
and B be 3 x 3 matrix such that |[B| = 3
and C be 4 x 4 matrix such that |C| = 4

Then value of

Al B Cl
A=l 1Adj Al |AdB| [AdiC]
AT 3BT 4CT
when |D| represents value of D.
(A) -40
(B) -39
(C) -41

(D) -37

11.

12.

13.

— n N — ~ A
qATAB =31 — j, AC =21 + 3] au
— ~ A A . . .

DE = 4i — 2j g ¥au 3 ¥ Srifed HFT &1
&AH B -

(A) 5
(B) 6
(C) 7
(D) 8
HHET JHME YT aTel Uh Iqehad OABC g Ul
A S S s AR SRR
OA=a,0B="b @10C= ¢ & &
~—> ‘—>| —
al=1|Db :‘

c’z2%|ﬂﬁ/ﬁ, q T 7 B

y—_ = — — —
OA,OB; OB, OC @1 OC, OA & gRI yafRid
YST13fl &b Tl o T DI &b JHGHSTD o (G

{ﬁ?}

SPHIS AieW §, a9 SaTT

&1 I R
p+d g+t t+D]

33
(A) =5
3v3
(B) S5

(C) 64/3
(D) 22

AT A, T 2x2 BT TG 39 UHR § [ |A|

JUT B U 3 X 3 BT g 39 UHR § & |B|

JUTC, T 4 X 4 P AL 39 ISR 8 & |C
A B C|

Adj A| |AdjB| |AdjC|| @
A7 3BT [4C
M, &9 |D|, D & A &I <l 8-

(A) -40

(B) -39

(C) -41

(D) =37

h wN

4
4 gl a9 a5




14.

15.

16.

17.

18.

The system equationsax +y+z=a — 1,
xt+ay+z=a—-1,x+y+az=a—1has
no solution, if a is

(A) =2

(B) either =2 or 1

(C) not — 2

(D) 1

The number of the functions f : {1, 2, 3, 4}

— {a€Z :]a] <8} satisfying f(n)+%
f(n+1)=1, ¥ne{l, 2, 3} is

(A) 1
(B) 4
(C) 2
(D) 3

The number of different words which can be
formed using all the letters from the word
'NARAYAN' so that N does not lie between any
two A's, is

(A) 126
(B) 105
(C) 63
(D) 42

A letter is chosen at random out of 'ASSININE'
and one is chosen at random out of
'ASSASSIN'. Find the probability that the
same letter is chosen on both occasions.

(A) &

(B) 35

©) &

(D) 3%

Let z1,z2 & z3 are vertices of acute angled
A ABC in anticlockwise order and origin be

the circumcenter of the triangle.If bisector of
/A meets the circumcircle at point P(z), then

arg(Z;%) is
(A) 5

(B) 5

C) §

(D) none of these

14. TR FAdA ax +y +2z = a — 1,

15.

16.

17.

18.

Xx+ay+z=a—-1L,x+y+az=a—1®
DTS B ol 6, IG a PIAF T -

(A) -2

(B) AT dl -2 a7 fth 1

(C) -2 7781

(D) 1

fln)+Lf(n+1)=1vne {1,2,3} &
Y HRA dred Bl

f:{1,2,3,4} 2 {ac Z :|a| <8} DI T &
(A) 1

(B) 4

(C) 2

(D) 3

e 'NARAYAN' & THT 31eRT &1 ITART b fhad
- Weg 9T &7 Iobd § o N bt ot a1 A
& & H T8l

(A) 126
(B) 105
(C) 63
(D) 42

'ASSININE' § ¥ Tdh 31&R &l JEfadd U Y I
ST 8 3R 'ASSASSIN' & ¥ Th 3&R P! dRfS®
XU Y AT ST g1 T8 Uil F1d Sifoe fo gl
TIRT TR &I 31eR T Il g

(A) 15

(B) 35

©) &

(D) =

AT 21, 2 3R z3 ITHEd SN H gAHT A ABC
& oY § 3R Hafdg, Ays &1 uRdg 31 3y ZA
&1 JHfgHTSS, TRad & g P(z) W fradr g, d

arg(23322) g -
(A) 5

(B) 5

(€)=

(D) T8 q B 781




19.

20.

Ifp=cosbb’,q=cos65” andr = cos175°, 19.

then the value of % + é + i is equal to:
(A) O

(B) -1

(1

(D) 2

Find the locus of the mid point of the chord of 20.

a circle x> + y? = 4 such that the segment

intercepted by the chord on the curve
x? — 2x — 2y = 0 subtends a right angle at
the origin.

A)z?+y? -2z -2y=0
B)z2+y2+2x—2y=0
(C)z>+y*+2x+2y=0
D)z?+y? -2z +2y=0

g p = cos55°, q = cos65° U = cos 175°
® T < A o A oo BT HE TR &

(A)O

(B) -1

(1

(D) 2

Th I x2 + y2 = 4 B Sial & 94 favg &1 foguy
J1d HIFTE, difcs Th x2 — 2x — 2y = 0 WR 39 Sital
FI Elg@ﬁ‘d\«qmgus, Haferg W JHSIU 3f=Rd
GG

(A)z?24+y?> -2z —2y=0
B)z?+y?+2x—-2y=0
C)x?+y*+2x+2y=0
D) z? +y> —2x4+2y=0




MATHS

SECTION - B
[NUMERIC VALUE TYPE]

0.21t0 Q.25 are NUMERIC VALUE TYPE Questions. The answer to each question isa NUMERICAL VALUE.

21.

22.

23.

24.

25.

Suppose a parabola y = x? - ax - 1 intersects
the coordinate axes at three points A, B and C
respectively, The circumcircle of AABC
intersects the y-axis again at the point D(O,
t). Find the value of t.

If eccentricity of hyperbola x2 — y2 cosec? a =
5is \/3 times eccentricity of the ellipse x2
cosec? a + y2 = 25. Thentan?a =

n rt __nd n’ 5n f(n)
Let > r (2r—1)(2r+1) ~ A Tyttt

(A,B,C,D,& N) where f(n) is the ratio of two

linear polynomials such that lim f(n)=

n—oo 2

find the value of |[A+2B-C+D|

Let X1, X3, ..... Xig be eighteen observation
such that Ziljl (Xi—a)= 36 and
Ziljl (X;i-8)’=90, where a and B are

distinct real numbers. If the standard
deviation of these observations is 1, then the
value of |a - 3] is

If the straight line y = mx - m + 2 passes

through a fixed point P and intersects the

x2—2x+5 . 1 1
1 in A and B, then At BB

curve y =
is equal to

21.

22.

23.

24.

25.

AT Th WRAdd y = x2 - ax - 1 Fdwie sief ot
0 fagsii Haer: A, B 3R ¢ R ufdwde #ar gl A
ABC &I , y-3& & g fdg DO, t) W
Ufesg BT g1 t BT HH J1d BT

gfg sifduvaad x2 — y2 cosec? a = 5 P Iah<dl,
aad x2 cosec? a + y2 = 25 B Ihadl BT /3
T g, dd tan2 a =

n rt __n? n’ 5n f(n)
LD D (2r-1)(2r+1) A Ty tTe T

(A, B, C, DE N) &I f(n) I Y& SgUa; &I
3UId 39 UbR € fb lim f(n)= £ &, @ |A +

n—oo
2B - C + D| &1 HHF J1d Hiog|
AMT X1, Xopeeoons X1 SIORE TU&U 39

R Y B XS (Xea) =36 @
S8 (X B)° = 90 &, el o qut B fird arafae

=g g1 afe 3 D&l &1 AFS fage 1§, @1 |o
- Bl PAARR G|

i Th WAy = mx - m + 2 Th RRfag P
Y TORA R, AU TH y = Z—> P HU: AT B

o~ a A 1 1
R Ufowde Bl §, a9 ot o IR 8-




SECTION - A
[SINGLE CORRECT TYPE]
Q.1 to Q.20 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

Two identical balls are projected, one 1. 2 9 el B 99 URIYS I1d ¥ Th SR
vertically up and the other at an angle of 30° SR DI AR I g afdS T 30° & PIUT R
with the horizontal, with same initial speed. gaftd foar Sam ], | S=ad fig R Rufas 3ol g
The potential energy at the highest point is in oY Fg Wﬁ% -
the ratio 43

A :
(A)4 : 3 (A)

B : 4
(B)3 : 4 (B) 3
. ©4:1
(D)1 : 4 ()14
Two masses m and 2m are connected by a 2. T EFAM m 3R 2m & SOHH Med SN A IS

massless string, which passes over a pulley as
shown in figure. The masses are held initially
with equal lengths of the strings on either
side of the pulley. Find the velocity of masses
at the instant the lighter mass moves up a
distance of 15m. (g = 10 m/s?)

m 2m
30M
Ground
(A) 8
(B) 10
(C) 12

(D) 15

8T §, o fo & oy offuR & fiRfl & SR ¥
ToRd! 81 UR™ T GAFl &l fGRAl & Gl S8R
A daTs DI SINGT & 1Y T O1dT g1 I &0
R SHAMI BT I JTd DT O gedbl GTHT 15
MR Bt W dF SHWR T AT 81 (g = 10 m/s?)

m 2m
I30M
Ground
(A) 8
(B) 10
(C) 12
(D) 15



A system of wedge and block as shown in
figure is released with the spring in its natural
length. All surfaces are frictionless. Maximum
elongation in the spring will be :

K

2mgs1n9

(A)
(B)
(©)
(D)

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

mgsm@

4mgsm9

mgsmO

a

(A) 22

(B) &

(D) zero

If on ascending upwards, the value of g is
reduced by 5% in order to obtain correct time
the length of the pendulum has to undergo.

(A) no change
(B) an increment by the same percentage
(C) an decrement by the same percentage

(D) none of these

S for o R T 3, 39 OR sdite A T

g & B & UIpfae das & Y BIST Sl ¢
Tuft gag v fed &1 B F sifiad TuR gem:
K
0

(A) 2mgsm9

(B) mgs1n9

(C) 4mgsm0

(D) mgsm@

YNl a ardl U TIHR s, [ # fam SR,
% e &fasl 90 R v o1 ¥ g9 @M 81 T8 foig O
W Th NS (ridge ) ¥ caIdl gl o9 I8 O ¥

THIAT § O Al Dt HIUNY T & -

a

(A) 22

(B) 50
(C)

V/3v
(D) =LA

V2a
e FW Bt 3R 1 W, g BT AF 5% HUc SIdl &
A e TG 1 P & o A B s o

(A) BIE TfadH el g 8
(B) 99 Ufawrd @1 gfg gt @
(C) I9M ufad &t &t gt &
(D) 37 § BIs g




A non-conducting uniformly charged thin
spherical shell having potential of 10 volts at
its surface is cut into two equal parts then the
electric potential at the point P at distance
2R (R is radius of hemisphere) from its
centre in the absence of the other part is (as
shown in figure):

2R
(A) 2.5 volt
(B) 5 volt
(C) Zero volt
(D) Between 2.5 Vand bV

What is the flux through a cube of side 'a' if a
point charge of q is at one of its corner :

(A) 2
(B) —

860
(©)

q
(D) 5
In the adjacent figure the switch S is closed
at t = 0. Qa,Qp and Q¢ are charge on the
capacitor A, Capacitor B and capacitor C in

the steady state respectively. Choose the
correct statement.

100
B 100
10Qs 100 2uF
All 11C
|| |
1uF 2uF
J 4
60V S

(A) Qa < QB < Q¢
(B) Qa < Qc < Qs
(C) Qe <QaA<QB
(D) Qc < QB <Qa

Uh 3fdTcich GHM ¥ U Y AR Uddl Mag i,

2R

(A) 2.5 volt
(B) 5 volt

(C) I volt
(D) 2.5V 3R 5V & 7

g q fog 3maw, Yol 'a' a1d 99 & Bt te &R
R @ 7, dl 99 9 fld Ty o g 2

(A) 2

(B) 5o

(C) =

(D) o

520
T RE A Rag S, t = 0 W &2 81 Qu, Qp 3R
Qc R 3ax # HUw: It A, Juiia B SR
G C TR 1A €| Tl HU I |

100
AW
B 100
10Q2 100 2uF
All 11.C
Il [
1uF 2uF
] 4
60 V S

(A) Qa < QB < Qc
(B) Qa < Q¢ < QB
(C) Qe <Qa<QsB
(D) Qc < QB < Q4



o.

10.

11.

12.

A balloon of volume 20 m?3 is filled with 9.
helium. It rises to a height of 180 m in 30sec
starting from rest. The mass of balloon and
equipment (excluding payload and helium) is

12 kg. If density of air is 1.29 kg/m?3 and
density of helium is 0.18 kg/m3 and are
constant, find the mass of payload lifted by

the balloon :-

(A) 7.5 kg
(B) 8 kg

(C) 8.8 kg
(D) 9.2 kg

A 1 meter long wire having tension T is fixed 10.

at A and free at B, as shown in figure. Point
P is constrained to be stationary. What is the
shape of the string for the fundamental mode
of vibration?

JA\

A 50V battery is connected across a 10 ohm 11.

resistor. The current is4.5 amperes. The
internal resistance of the battery is

(A) Zero

(B) 0.5 ohm
(C) 1.1 ohm
(D) 5.0 ohm

If a long hollow copper pipe carries a current, 12.

then magnetic field is produced:
(A) inside the pipe only

(B) outside the pipe only

(C) both inside and outside the pipe

(D) no where

20 m3 AT BT U T[ERT SICRIH I HRT §3HT B

I foRM SaRMT ¥ 30 e T 180 HicR &I SHdls
d% SW Iodl gl TER 3R IYeRU (TG HR
(payload ) 3R giferd 31 @W) Pl AT 12
fpaom §1 afe a1 &1 99 1.29 kg/m3 3R
giferad &1 9@ 0.18 kg/m3 B 3R fAug §, O
[s9R gRT 331U U &g YR (payload ) &l SHHM
I B -

(A) 7.5 kg
(B) 8 kg

(C) 8.8 kg
(D) 9.2 kg

dqrd T a1l 1 Hiek el dR A TR
Wad §, o1 fe g # fewmr mar gl
e & faQ a1em g1 U &t ga faur &
PR T §?

3R
_grP
forw SRt

a1
d 4

3]

% N L,
JAN

TH 50V 98l &1 10 ohm UfeRIY® A SieT T
YRT 4.5 TR g1 9¢t &7 3fidRe oIy § -

(A) T

(B) 0.5 ohm
(C) 1.1 ohm
(D) 5.0 ohm

g U dal WAga did &1 Uy YRT &1 g8+
HRT 8, 9P &F IOT Il 7

(A) acl TIgT o 3R

(B) Sad UIZY & S8

(C) UT3U & 3icR 3R 18R qIHI oIvT8
(D) el el




13.

14.

15.

16.

When a coil of area 2 cm? and having 30
turns, whose plane is normal to the magnetic
field, is drawn out of the magnetic field, a
charge of 1.5 x 10 coulomb flows in the
circuit. If its resistance is 40 ohm, then the
magentic flux density in Telsa will be -

(A) 10
(B) 0.1
()1
(D) 0.01

Statement I : Thermodynamic processes in
nature are irreversible.

Statement II : Dissipative effects cannot be
eliminated.

(A) Both statement I and statement II
are true.

(B) Both statement I and statement II
are false.

(C) Statement I is true but statement II
is false.

(D) Statement I is false but statement II
is true.

The period of oscillation of a magnet in a
vibration magnetometer is 2 sec. The period
of oscillation of a magnet whose magnetic
moment is four times that of the first magnet
is :

(A) 1 sec
(B) 4 sec
(C) 8 sec
(D) 0.5 sec

In a Searle's experiment for determination of
Young's Modulus, when a load of 50 kg is
added to a 3 meter long wire micrometer
screw having pitch 1 mm needs to be given a
quarter turn in order to restore the horizontal
position of spirit level. Young's modulus of the
wire if its cross sectional area is 107> m? is

(A) 6 x 1011 N/m?
(B) 1.5 x 101! N/m?
(C) 3 x 101! N/m?
(D) None

13.

14.

15.

16.

OId 2 cm? &Fhd ardl dul 30 BRI dTcil T Husal,
RrepT dd g1 &3 & JHfieiead 3, NP &7
q 91ER Wit el g, @ uRuy & 1.5 x 1074
31139 Yafed BIdT ¢ afe 39eT UicRly 40 319 &, @

X H GHh I IR U BHTI-

(A) 10

(B) 0.1

(©) 1

(D) 0.01

HYF I: TP H SHNAD! TshH ehHuT B
HYF II: &UHR THE faeed T8 81 Tbd g
(A) BYT I 9UT HYF 11 I T B

(B) HYT I TUT HYF II g 30 gl
(C) Y I I § g HYF 11 39 g

(D) YT I 3 § WRq HYF II I ¢

A FREHEATY # Uh 99% & qlad Bl Aaadid
2 %S ¢l U gad &1 qlad &Id, oI Jabi

3Tl Ugd 49 & gad g 30l &1 IR T €, §:
(A) 1 sec

(B) 4 sec
(C) 8 sec
(D) 0.5 sec

T HIUiH & AT & o U 9ol & UanT |, 59 3
Hex @ dR W 50 B &1 YR ST 9rar §,
fafe Idg (level) @t afaw Rfa &1 =
RO B o forw 1 el U= ard aigshitier ¥ &l
UH dIUTE AT <1 B HTIGHdT gl g1 afe drR &1
P 1075 m2 g, d drR &7 I’

Ui
(A) 6 x 1011 N/m?
(B) 1.5 x 1011 N/m?
(C) 3 x 101 N/m?

(D) ®Is &



17.

18.

19.

A ray of light travelling
refractive index 2, is incident onto the flat
surface of a slab, the angle of incidence is
37°. The refractive index of the material of
the slab varies with depth (x) from the top
surface, u(x) = a - bx, wherea =2, b = 1m~
1 'and x is in 'm'. The maximum depth reached
by the ray is

&g: u=2

I -------------------- |$-)-(u(x)

(A) 8/5 m
(B) 6/5 m
(C)3/5m
(D) 4/5m

The pressure exerted by an electromagnetic 18.

wave of intensity I (Wm_2) on a non-
reflecting surface is (c is the velocity of light)
(A) Ic

(B) Ic?

(©) I/c

(D) I/c?

Surface tension of a liquid is S = 0.01 N/m. 19.

Density of the liquid is 1 g/cm?3. A capillary
tube contain 12 cm the liquid column. If Ry
and Ry are radii of curvature of two surfaces

R+R
then 2

R.R, IS

N4

v

-

(A) 3 x 10*m™!
(B) 4 x 10* m™!
(C) 12 x 10° m™?
(D) 6 x 10* m™1

in @ medium of 17.

AUacHid 2 & HEH H THT B @l U B
U1, UfedhT (slab) &1 THAA Idg W 3MUfad gl
g, 3Uad HIUr 37° Bl UfEHT (slab) & Uarf &1
A HURT FE H TERE (x) b Y

8IS, u(x) =a-bx,98la=2,b=1m"13R
x 'm' # g1 fHvur gR1 99 &1 13 3if¥par TeRTs §

3705 u=2
| i
---------------------- - u(x)

(A) 8/5m
(B) 6/5 m
(C)3/5m
(D) 4/5 m

I (Wm_2) diadl &t faggd JEH d_IT gRI T

RTAC Fdg W AT T &6 © - (¢ UbTY Bl
IR

(A) Ic
(B) Ic?
(O I/c
(D) I/c?

fordl 9 &1 9§ @d S = 0.01 N/m &l 3 &I
g9d 1 g/cm?® gl T& BRI 9et § 12 cm &4
WH g1 af Ry 3R Ry & Idel &I akal A §
Fi.serLRQ %_

R.R,

-

v

-

(A) 3 x 10*m™!
(B)4 x 10*m™!
(C) 12 x 10° m™?
(D) 6 x 10 m™!



20. The combination of the gates shown in the 20. - foz A <2iu U e &1 JaeH B9 e &1
figure below produces fafor war 5-
A'—EE u—l:I }

—o— ; ™,

N .

(A) OR gate (A) OR TIC
(B) NOR gate (B) NOR Ti¢
(C) AND gate (C) AND 7T

(D) XOR gate (D) XOR 7€



SECTION - B
[NUMERIC VALUE TYPE]

0.21t0 Q.25 are NUMERIC VALUE TYPE Questions. The answer to each question isa NUMERICAL VALUE.

21.

22,

23.

24.

Hydrogen atoms in ground states are excited
by monochromatic radiation of wavelength
975 A. The number of spectral lines in the
resulting spectrum emitted will be :

The Ra??® nucleus
according to equation Ra226 — Rn222 + He2

If the Q value of reaction is Q = X MeV then
find [X]. Where [X] represents the greatest
integer of X.

undergoes «- decay

(Given (Ra226> =  226.025406u,
(an) = 222.017574u, m(He;*) =
4.002603u)

Figure shows the stopping potential versus
the light frequency for a metal cathode used
in a photoelectriceffect experiment. Suppose
this cathode is now illuminated with 6.63 uW
of 300 nm light and that the efficiency of
converting photons to photoelectrons is 10%.

Take h = 6.63 x 1073* Js,c = 3 x 10® ms™!

W

220
195 M/f///f
0- : . : :

0 3 6 9 12
fx 10" Hz

What is the power (in watt) of emitted
photoelectron beam assuming that on an
average, each photoelectron emitted has

energy Km‘”‘ ? Assume that anode potential is

suff|C|entIy positive. Express your answer in
form of X’ x 10"°W. Find the value of f(—l in

OMR sheet after rounding off to nearest
integer.

The figure shows a network which is part of a
circuit. At the instant shown current i =3 A

and it is decreasing at a rate 3 x 10° A/s.

The potential difference V5, — Vg at this
instant is .....coovviiiiiiennnn, Volt

21.

22,

23.

24.

Od R O ggsloq WAMEi & 975 A, @
%ﬁﬁmﬂf&rm%gm 3ford fad o |1
%?T\Wﬁﬁrfauﬁﬂﬂrﬂwqguﬁwdguw&ﬁﬁﬂw

Ra226 e fievur Raze’ — Rngg” + Hey &

&aﬁwamﬁw%mﬁ&@ﬁmmqmq
= X MeV g @ [X] I B3I W&l [X] X &I

TETH Uiich bl STl &
(m(Ra226> = 226.025406u, m(Rn222> =

222.017574u, m(Hez) = 4.002603u faar m

%)

fost o U deggd THE YA § Ugad o1 HUS &
forg FRYe fava a9 werer smgfy &1 g=iman T g
A il f& g8 HUe 3@ 300 nm THR &
6.63 uW ¥ USRI § SR BIcH DI TSN
gdgeql H uRafdd &9 @ <&l 10% o
h=6.63x 10*Js,c =3 x 10° ms 1@

W

220
125 /
0- : . : :

0 3 6 9 12
Fx 10" Hz

Jfold UHTRT SadeH 4ol &1 fad (dre H) &1 §,
g8 A gU b Siad, Ifold Tde UHTRI Sade
P Sl 2oz ¥ 2 W A TS e v w5
T ¢MHD 8 | 30 FW B ’'X’ x 10 °W & =1
T ad ®< | Faead quiie d& quliihd @R & d1g
OMR =fie # 2 &1 #H H1d B

fom o te Acad fommn mar § W e uRuy &
YRT 81 S 7T &0 R YRTi=3 A § 3R T8
3x10°A/s & R I U W 3 T &0 W

fAUTTR VA — VB e, diee
8
i 8V 2V amH
A o—r—| -w— |— 550 —wWwh—e B



25. A stone hanging from a massless string of 25. 15 m T gaAE Aed SR I dedh gd TR G|

length 15 m is projected horizontally with V147 m/s & T 9§ afast fexn & Teet Sfrar g1 @
speed /147 m/s. Then the speed of the 39 fig W &0 F1 =, Sef % § 9919 HUT & YR
particle at the point where tension in string P SRI&R g, SN -

equals the weight of particle is -



CHEMISTRY

SECTION - A
[SINGLE CORRECT TYPE]
Q.1 to Q.20 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.
Compound 'A' (CigHig) on ozonolysis gives 1. Tf® 'A' (CigHie) P 3NSIHITEeT TR Had Th
only one product 'B', (CgHgO). 'B' gives 3dlc 'B' (CgHgO) Wi BT gl 'B' TP
positive Iodoform test and forms sodium MATSIBIH gReor 3dr & iR Aifeay seliue §-d]
benzoate as one of the product. Identify the 1A' P TR BT UgIH B
structure of 'A. ) o
A)Ph — CH, —CH =CH — CH, — P
(A) Ph — CHy — CH = CH — CH — Ph (A) ? ?
CH; Ph
CH; Ph (B) | 7
(B) | __ | CH;—C=C—Ph
CH;—-C=C-—Ph o
Ph—C=C—Ph (C) ph_(f:(f_})h
(C) (LH (I‘Il CH; CH,4
-113 113 CH3
(D) ?H3 (B) Ph CH_(l* CH,—Ph
Ph-CH=C-CH,—-Ph T e
The presence of Zirconium and Hafnium 2. FSR&IMEH qUT §THHIH WRATST Ul AT 6
atoms and ions are almost the same because IufRUfd T U Bt § Hifd -
both - : .
(A) T UTg B § YT T 3fad o efdd 8id §
(A) Both are metals and belong to the same . . .- o
period (B) Gl & eI 3= 8Id & duT d - &id dd I
(B) Have high melting point and belong to the W@H@?{% _
d-block element (C) Tl & Srafer Boar auT Jedrst Asar ary
(C) Have almost identical ionic radius and A Bl §
covalent radius (D) g faggay uepfd & 8 8
(D) Are electro positive in nature
Consider an elementary reaction A—B. 3. U® e sififear A—B IR fdaR ®ifv 40 f&Ar
Calculate ratio of remaining concentration of & 91 fPaTeR® Bt AY Jr<dl dYT IRMIS Ir<dl
reactant and initial concentration after 40 o) Waﬁmﬁﬁm
days. [Given : t;,,=8 days] [ﬁ'CITTITIT% t1/,=8 ﬁq]
1
A) 16 1
( ) 16 (A) 16
s (B) &
C) =5 1
D) 5 1
(D) 5 (D) &
Iron(II) sulphate in acidic medium reduces 4. IR (1) Jebe 3fRAg HIH H WRETHE &l

permanganate to Mn'*. The solution
becomes yellow because of the formation of
A. The yellow colour disappears if potassium
fluoride is added because they form colourless
complex with A.

The correct statement about the above
reaction is

(A) In this reaction, Mn " is converted to
Mn+4
(B) A is Fe3™

(C)Ais Mn?+

(D) In this reaction Mn " convert to Mn "

Mn™ H 3U=afid &ar gl A & fHir & SR
fgeae dien 81 Sar g1 afe ooy vaREs e
ST dr didr 97 T 8 odT § il 9 A & 1Y
IR A%pd o1 g |

SRIad Mfpar & IR & 98 HuF &

(A) 39 3fYfear H, Mn ™" Mn ™ & uftafdd g
STl &

(B) A, Fe*™ 2

(C) A, Mn?" g

(D) 39 3ffYfdear & Mn+7, Mn 8 & gftafdd &)
T 8




When a concentrated solution of

an electrolyte is diluted ?

(A) Its specific conductance increases
(B) Its equivalent conductance decreases

(C) Its specific conductance decreases and
equivalent conductance increases

(D) Both specific and equivalent conductance
increase

Consider following reagent :
I. Bry water

II. Tollen's reagent

ITI. Fehling's solution

Which can not be used to make distinction
between glucose and a fructose ?

(A) I, II and III
(B) II and III
(C) I only

(D) II only

H20/1{

t '

HO O CH; OH

07 “cH; cHy” ~O

HO OH
(D) All of these

X' will be:

The most non-metallic element among the
following is -

(A) 1s2, 2s2, 2p*
(B) 1s2, 252, 2p?
(C) 1s?, 252, 2p3
(D) 1s?, 252, 2p°

8.

5§ U dggd-3Udcd & 9% [dadq &I g fodl
STl g ot ?

(A) 391 a1y ITdea Sl Bl
(B) TP JedId! ATl gl gl

(C) U1 fafRIy ATdda gedl § dauT gedle! aradd
gedt gl

(D) faRRy Araiemd 9uT Jedidh! &1 aradmal gl &
7 H g gt ]l

g sifier® W fdar S
I. Bry oI

I1. TlaA SifieH®

111. BgleitT &1 faeaq

TbIel 3R Paclel & g SR PR b AU fhged
JUTNT T8t fhar S gabdT 87

(A) I, II iR III
(B) II 3R III
(C) &ad I

(D) %ad II

HO O CH; OH

0% “cH; cHy TO

. X' B

HO OH
(D) T gt
fFafafed 7 ¥ 99 aifte srenfads da @ -

(A) 1s?, 2s?, 2p*
(B) 1s?, 252, 2p?
(C) 1s?, 252, 2p3
(D) 1s?, 2s?, 2p°



10.

11.

12.

The electron of the hydrogen atom is shifted 9.
from the first Bohr orbit to the fifth Bohr

orbit. what is the wavelength of the light
emitted when the electron returns to the
ground state?

(% - 9122’\)
(A) 900 A
(B) 950 A
(C) 800 A
(D) 850 &

Alc. KOH 10.
» B

(CsHy,CD) 04

/n, H,O
‘ 1. MeMgBr
2. NH,Cl]

lecr207/H+

No Change
1n colour

E C+D

1. MeMgBr
2. H,O

ZnCl,
HCI

No white

v
turbidity 3

K>Cr,O-/H"

L J
Green colour
Which of the following option is incorrect?

(A) Compound B is 2-methyl but-1-ene
(B) Compound D is formaldehyde

(C) Compound E give blood red colour in
victor meyer test

(D) Compound F give haloform test

Fe2* does not give Prussian blue color with 11.

K4[Fe(CN)g] but on its reaction with (X),
Prussian blue color appears. (X) can be :

(A) MnO4~/ H*
(B) H2SO4

(C) NH3

(D) All true

ni{A + nB—/m1C + m3D, 12.

which is correct for given reaction?

(A) ny mole of A react with n, mole of B

(B) n1 gm equivalent of A react with n, gm
equivalent of B

(C) ny gm of A react with n, gm of B
(D) None

ERSISF WA & SdacH &l Yyq gl Hal o
Ofadl dieR ®el # WHMRd fear S 81 5§
SAGCI 3T TR H AU 31l § a9 Ioaroid UHI
& TG FT g

(% - 912A>
(A) 900 A
(B) 950 A
(C) 800 A
(D) 850 A

Alc. KOH
» B
(CsHy,CD)

05
/n, H,O
1. MeMgBr

2. NH,4Cl

KzCl'zO?fHJr
S SN
dd+- «ial

RS1STS
Tl

R

tr

C+D

*—

1. MeMgBr
2. H,O

4

q

~

ZnCl, Y
—

F
Hel lecrzo?/H+

EEURN
fafafea & ¥ oF 91 fawe Tad 872
(A) 9f& B, 2-Ad@ sge-1-39 &
(B) Uif1% D BIAEIEES &
(C) O E fagex AOR ufkeror & ol 71 3a1 &
(D) TfIF F Bepid ufkermr Tt &
Fe2*, K4[Fe(CN)e]® T UfRiae o 3 el & §,

SHDT (X ) & 1Y T B W URRA & ¥
31 g (X ) Il

(A) MnO4~/ H*
(B) H2S04

(C) NH3

(D) T+t W&t B

n{A + nB—/m1C + myD,

DI &t 18 fifrar & ol Ogt §
(A) ny 91T A, n, A1 B & I1Y fha1 od g

(B) A% ny gm qedi® B & n, gm Jedid & A1y
foraT R B

(C) nigm A, npgm B & 1Y fobar #3d g
(D) 90 ¥ P15 8!




13.

14.

15.

Which of the following is correct IUPAC name 13.

of any complex compound.

(A) Tris (acetyl acetonato) iron (III) chloride

(B) Hexachloroplatinum (IV) tetraammine
dicyano platinate (IV)

(C) Ammine bromochloro methylamine
platinum (II)

(D) Cis dichloro (ethylenediamine) platinum

(1)

The pressure of mixture of equal weights of 14.

two gases of molecular weight 4 and 40 is 1.1
atm. The partial pressure of the lighter gas in
the gas mixture is:

(A) 0.55 atm
(B) 0.11 atm
(C) 1 atm

(D) 0.1 atm

2 CHs MgBr 15.

HC=CH—

(i) 2CO,
(A) — > (B)
(i) HOH /H®

H, S04 A
» (C) — (D)
HgSO,

0
CH, —t|:|—t:DDH

0
o3 R iljl—CH3

0

HDDC—!!—CH; —~COOH

o)

|

CH—C-.._
(D) | 0
CH—C~~

b

(A)

(B)

(©)

ﬁagﬁﬁw%\tﬂﬁwaﬁmww IUPAC
I

(A) fou (Uffed TREHET 3RA (111) FIRSS
(B) RRIFARIGH (IV) TSR SEara-
wiee (IV)

(C) THH SHIGAR! AfYd THH wfedd (11)

(D) R SE&IRI (YWIeiH ST8 THIH) Wi (11)

UMK 4 TUT 40 P &l T4 & THH HRT & {901 &7
%W;”l.mtm g1 T fhreor & gew! 1 @1 SiRRI® ae

(A) 0.55 atm
(B) 0.11 atm
(C) 1 atm

(D) 0.1 atm

2 CH3 MgBr
HC=CH —

(i) 2CO, H, S04 A
(A) ——— (B) —— (C) > (D)
(i) HOH /H® HgSO,

0
CH, —(|3|—CDDH

0
CH3—(|Z|'—EH3

o)

I—ﬂ:u:at:—g—cﬂ2 —~COOH

0

I

CH—C-._
(D) | 0
CH—C~"

b

(A)

(B)

(©)



16.

17.

18.

—r+
MD(X) Major

CH;CH= C(Br)CH; —

————(Y) Major

CHy CH;  pook” M
X and Y are respectively :

CH; CH; (CH;),CH H
A  Sc=c¢’  and Se=c?

7 N J N

CH; CH; CH; H

(CH;),CH H CH; CH;

N 7 N 7
(B) C=C_ and C=C
S N / \

CHjy H CHjy CH;,

CH; CH,; C,H; CH;

N 7 0 N .7 7
(©) /C—C\ and /C—C\

CHjy CH;, C,H; C,H;

H CH; C,H; CH;

N s N s
(D) /C=C\ and /C=C\

H CH;, C,Hjs C,H;
Choose the paramagnetic oxide in the
following
(A) Na,O
(B) MgO
(C) BeO
(D) KOz

A(g)+B(g)=AB(g) is a reversible reaction. At
equilibrium 0.4 mole of AB is formed when
each A and B are taken one mole. How much
of A changes into AB?

(A) 20%
(B) 40%
(C) 60%
(D) 4%

16.

17.

18.

—r+
MD(X) Major

CH; CH= C(Br)CH; —

CH; CH; -+(Y) Major

e ——
Et;CO K
X 3R Y PO 7 :

CH, CH,
(A) >c =c!

CH, CH,

(CH3),CH H
C=C

~
cry” H

(CH3),CH H
(B) C=C 0RO
CH; H
CH; CH;
N
c=c
CH; CH;
CH; CH,;
N . s3
(©) JC=C_  ORO
CH; CH;
C,Hs CH;
/ 2
>c=c\
C,H;
H CH, C,H;
~ 4 > ~N Ve
(D) _C=cC 03RO Cc=C
\ J/ N
H CH; C,H:s

9 4 ¥ srgEe Jidgs g
(A) NaO

(B) MgO

(C) BeO

(D) KOz

O 3R O

CH;

C,H;

A(g)+B(g)=AB(g) T& IcpHUNT 3ifNfhar § Ir
W 0.4 A1d AB fAfffd g1 § e Ud® A au1 B &1
T A forar oiran g foedem A, AB @ uRkafdd gar @

(A) 20%
(B) 40%
(C) 60%
(D) 4%




19.

20.

The correct figure representing

a particular initial state is :

I

P &othermal
(A) adiaba{ic

I

Vv
A

I
isothermal
® 7| \\

adiabatic
I

vV
A
( C) P \ adiabatic
isothermal
V
T
(D) p isothermal
adiabatic
Vv

In following redox reaction

xFe?*+yCr,0772+14H*—6Fe3*+2Cr3* +zH,0

The value of x, y, z are
(A) x=6, y=1, z=7
(B) x=3, y=6, z=8
(C) x=6, y=2, z=7
(D) x=4, y=6, z=7

isothermal
and adiabatic expansions of an ideal gas from

19. T oUW URMNG o@RT ¥ TH ofMex ™ &
AT (isothermal) TUT ¥&™ (adiabatic)

TR &1 YefRid o3 aren 9t [T & -
(A) P WrAaTd =
AN
v i
N\
(B) G

N

(©) P g™

N

(D) * \Wﬁm

v
20. 9 ¥Si siftfehar

xFe?*+yCr,0772+14H*—6Fe3*+2Cr3*+2zH,0

X, Y, Z &AM

(A) x=6, y=1, z=7
(B) x=3, y=6, z=8
(C) x=6, y=2, z=7
(D) x=4, y=6, z=7



CHEMISTRY

SECTION - B
[NUMERIC VALUE TYPE]

0.21t0 Q.25 are NUMERIC VALUE TYPE Questions. The answer to each question isa NUMERICAL VALUE.

21.

22,

23.

24.

25.

Identify number of reaction that would give
salicylic acid as major product.

OH OH
(a)© CHCI; + NaOH_ (b)© CO, + NaOH

OH OH
(c)© CCl, + NaOH_ (d)© CO, + KOH

COOH

SO3H
© T %
Consider  following complex  formation
reaction.
(i) Co:()’;.) + KCN(excessy T complex ion P’
(ii)
Ni?;:l_) + KCN (gxcess) = complex ion 'Q’
: (x+y) .

and find the value of 3 for complex ion P
and Q.
where

x = Total number of electron(s) present in tyq
orbitals of central metal cation of complex ion
IPI.

y = Total number of electron(s) present in d,.
orbital of central metal cation of complex ion
IQI.

How many of the following chemical
compound (s) / ion (s) has lone pair(s) at
equatorial position of central atom?

ClF;, XeF,, SF,4, IF5, [SbF4]_a
[SF5]”, 10,, SOF4, XeOF,

What will be the pH of 0.1 M CH3COONH,4
[Ka = 1.8 x 107 ; Kb = 1.8 x107°]

Molar conductivity of 0.0625 M KCl is
120 S ¢cm? mol . The molar conductivity of

(%) molar NaCl is 90 S cm? mol '. the

vale of ’x’ will be :
[Al"w — 50Scm?® mol
/\(()31* — 76Scm? mol !,
/\g<+ — 74Scm? mol_l}

21.

22,

23.

24.

25.

SfUfharsll o T Jargd S g Id1G & U 4
feRelie o &t

OH OH

"HCl; + Ne ) F N¢
(a)©(u(1_, NaOH_ (b)©(02 NaOH

OH OH

(c)© CCl, + NaOH,_ (d)© CO, + KOH

COOH

SO;H
HEA
(e) —_—

fg Tt AT aiftifepar R faR S -
() Co‘;”; |+ KCN(3AIe) = Hgpe 3frar P
(i) Nif;;.) + KCN(3TIa) = d%pd 3mad Q'

. X+y
3R e o P 3R Q F Ry . )
FIRMT -

EH]

X = AHd AT 'P' & H-aid YUid YA B
tog Peh H IJURYT SoiacHl B Hol T

y = 9%d 3G 'Q' & H41g YT YA & de
DHED T JURYT SAdeHl DI ol G

D[ HI ATd

9 A AffE/ Al § § fhda Sl Ry
@ fReflg fRUfd R v gm T@d 8

Cng, Xer, SF4, IF5, [SbF4]_,
[SF5]_, IOZ, SOF4, XGOF2

0.1 M CH3COONH, &1 pH &1 gIFil?
[K,=1.8x 107 ; K, = 1.8 x107°]

0.0625 M KCl &t AR qrAbdl

120 S cm? mol ™" Bl (&) R NaCl !

AR Iraedl 90 S cm? mol ™! 81 'x’ &1 AH
BI:

[/\%a+ = 50Scm” mol !,

A~ = 76Scm” mol !,

A0, = T4Scm? mol_l]
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Maths - Section A

Answer: C
Sol:

For any value of «, product of the roots is 1 and sum of the roots lying in [2,%

Answer: D

Sol:

A={1, 2, 3,4}

R={(1, 2)(2, 3)(3, 3)

Reflexive: (1, 1), (2, 2), (4, 4)

Symmetric: (2, 1), (3, 2), (3, 1)

transitive: (1, 3)

Minimum elements to be added {(1, 1), (2, 2), (4, 4), (2, 1), (3, 2),(3,1),(1,3) }
-7 element

Answer: D

Sol:

S = 30C, tasin(0x) - cos 30x+3°C; - sin 1x

+cos29X +...... + 39C,,-sin 30x - cos 0x
= 30C,, - sin(30x)-cos(0x) + 3°C,,

sin29x - coslx+........ +

28 = 3°30,30C, (sin (rx) -c0s(30 — r)x + cos(rx)-sin(30 — r)x)

28 = 3% 3¢, . sin(30x)

S = 229 . 5in(30x)



Answer: C

Sol:

taking log both side

INL = lim [ln (i) + %(ln % + In %—F. lng)]

n—o0 n

= —lnm+ lim 13" /In (L)

n—00
~Inm + [ Inxdx = —Inm — 1=In(L)
L=

Therefore, the correct answer is (C)
Answer: B

Sol:

Graph of y=||x| —1|-1| is as follows

F 3

1.1 (1,1)

(-2, 0) (0, 0) (2, G};

And the graph of g(x) is as follow :

(-5211/2) (1i2, 112 (312, 112)

(-5/2,0)(—2, 0) ?*-;J‘}-"z i (1,0) (32.0)
-1,

= s0 there are seven points of nondifferentiability of the function y = g(x)

xe{3,-2,-1,5,0,1,3}



Answer: D

Sol:

x+[x] dx

ex [x]

I=

St

fol ~dx+ f12 Z‘i} dx
—l—f;’ %dx—l— ..... ff x+d gy l

ex—4

ey

1 1 1
[Y2dt+ [ 22 dzt. ...+ [ L2 dy
0 0 0

5 1
= [Z2dt =5 [ =4 dx
0 0

=5 }(x+4)e’x dx

0
= be *(—x-5)|g= -3 + 25
a=-30
B=25=5a+68=0
(a+p)°=52=25
Answer: B

Sol:

f(X) _ f (x8+4+4x4)7(4x4) dx

x4—2x2+42
o (x4+2)27(2x2)2
- f < x4 —2x2+4+2 dX

- f (x4+2x2+2) (x4—2x2+2)

(x*—2x2+2) dx

f(x) = £ + 2 4 2x+ C
£0)=0+0+0+C=1=C=1

fx) =% + 22 fox+1

Range of f(x) is R, so f(x) is an onto function

f(—x) # f(x), SO hot even

f(—x) # —f(x), SO not odd

f'(x) > 0vx € R, SO f(x) iS one-one

Answer: B

Sol:

x=t+1

We have f(x) = = — cot 'x — tan 'x + sec ' x

=n— 5 +sec lx= 3 +sec'x

As domain of f(x) iS (-0, 1] U

As cot 1(—x) =n—cot !x
( (—x)

-. Range of f(x) is [in) u(

[1,00)

l X=z+2

x=y+4



10.

Answer: D

Sol:

xdy}:zydx: \/1_ (%)2 %

d(

H |
—

= (2)= sin!(2) = logx + C

1-(3)°

—

x=1,y=0
=C=0

y = xsin(logx)
Answer: C

Sol:

. 1/x
Since , lim [1+ 4]
x—0
exists, so, lim & — ¢
x—0 X

= f(x) = asx* + asx® + ....+ax", an #0.n = 4

Since, f(x) is of least degree

= f(x) = asx?

. < 1/x
Again tim [1+ & =
x—0

x3

4

= f(x) = X

The graph of y = x* and x2 + y2 = 2 are shown in figure

z? + 28 = 2put 2?2 =t in above eqnt® +t — 2 :0(t—1)(t2+t+2) =Oheret=1 = z>=1z =1, —1

The required area = 2 f;/|v2—x? —x!|dx

A=2

1 V2
fx4dx—|— f v2—x2dx:|
0 1

x° 1 x./9 <92 2 -1 x V2
2[(8), [T+ 4o 3],

_n_ 3
A= 5

2

T3
2 5

Therefore, the correct answer is (C)



11.

12.

Answer: C

Sol:
B> 90 %

Given " @=3 711 and ¢ d =49
T—a=2i+3]

[, — - = =
L [€xd—€exb-bxd
2 — —
_—s—?x d—Ccxe—exd
-\ = — —]
_1 (?x?_?xb)_bxd@x d]
— —
— 1[ex (?_b)_ _?)xd]

Il I
o= o=
"ol Tl
| |
ol ol
X Xi
s
—~
al ?‘i ol
= _al
X
al

-4l

=1 :(1—45) X (41—25)] —7 Q. units

Answer: C
Sol:
_ _atb _ _ _bye
p= |a+B 4= |B+e|’
_ ¢+a
T Ter

Similarly, [b+¢ = [e+a| = v3
[aﬁe] [aBe
NOW’ [B+datr ++9]  2[p @ 1
F?c
N
3 3 ﬁ}
222?2@




13.

14.

Answer: B

Sol:

Given that |[A] =2, |B| =3 and |C| =4
We know that,

ladj A| = |A] =2

ladj B| = [B|* =9

ladj C| = |C|® = 64

Al Bl [C]

NOW, —bor|[adiA| [adiB| adiC
1 3% 4
|A] Bl [¢]

2 3 4

— 412 9 64

1 3 4
2 3 4
2 3 4
= % 2 9 64
3 9 64

+ x (—234)

Answer: A
Sol:

The system of given equations has no solution, if

a 1 1
1«1 =0
1 a

Applying C; = C; + Co + C3

at+2 1 1
a+2 o 1
a+2 1 «

=0

=

Applying R, = R — R1, R3 — R;

11 1
>(@a+2)o«-1 0 |=0
0 0 a—1

>a=1,-2

But a = 1 makes given three equations same. So, the system of equation have
infinite solution. So, answer is a = — 2 for which the system of equations has no
solution.

Therefore, the correct answer is (A)



15.

16.

17.

Answer: C

Sol:

o f:{1,2,3,4} > {a€Z:|9 <8} and f(n) + 2f(n+1) =1

= nf(n) + f(n+1)=n ... (1)
n=1

L F1)+£(2) =1

= £(2) =1 £(1)

But f(1) € [-8,8]

Hence, £(2) e [-8,8]= £(1) € [-7,8] ... (A)
n=2

2f(2) + f(3) = 2 =f(3) = 2f(1)

- 2f(1) € [-8,8] = £(1) € [-4,4] ...(B)

n=3

3f(3) + f(4) = 3=f(4)=3 - 6f(1)
sty e [-5, 2] ...(C)

From (A), (B) and (C): f(1) = 0or1

-. Only two functions are possible.

Answer: A
Sol:
@ @D ®y
N does not lie between any two A's
-. These 5 letters can be arranged by 3 ways only
NNAAA
NAAAN
AAANN
Required number of ways
=TCyx 2!'x 3
— 126 Ans.]
Answer: B
Sol:
both 1al both 1s1both rit both mi
P= | Lo L =u=x

1x2 + 2x4+ 2x142x1
8x8




18. Answer: B
Sol:
since OP | BC
Alz
B(z) C(z)

P(z)

z o T
= arg(zg_zz) = -3

19. Answer: A

Sol:
.11, r _ phafr
p + q + pa pa
__ €0s55°+2cos120"cos55” =0

Pq

20. Answer: A
Sol:
Let the midpoint be (h,k)
Equation of chord T = S
= hx +ky = h? +k?
Let the above line intersects curve 22 -2z —2y=0 at A and B.
Let O be the origin .

For finding OA x OB, we will use homogenization.

hx+k; b'e
x? — 2X( (hzikz) ) _23’( }112113) =0

x*(h? + k?) — 2x(hx + ky)—2y(hx + ky) = 0

= x? (h2 + k2) + x%(—2h)—2kxy — 2hxy — 2ky*> =0
= x?(h? 4+ k? — 2h) + y?(—2k) + y(—2hx — 2kx) = 0
-- OA and OB are perpendicular.
=h?2+k?-2h—2k=0

=h?+k?=2h+k)

- Locus is

xX+yt=2(x+y)

=>x24+y?—2x—2y=0



Maths - Section B

21.

Answer: 1
Sol:

We have x — a1

o a+\/a2+4_ _ a—VaZi4
a= 2 3 b= 2

Equation of family of circles through A and B is

(x—a)(x—B)+y* +2ry =0

As it passes through C(0, -1),

oBf+1—-—1=0 (But aB:fl)

—141-2=0=2=0

~. Equation of circle through A, Band Cis (x—«)(x—p)+y* =0

It cuts the y-axis when x = 0, so ¢+y2=0 (Put op=-1)

y2=1=y=1o0r-1

Hencet =1

y
(0.t)

YA




22. Answer: 1
Sol:
Given equations are:
Hyperbola: x2 - y2cosec?a =5 and
Ellipse: x2cosec?a+y2 = 25
We can rewrite the equations as :

Hyperbola: = - > _ -1 and

5 5sin

Ellipse 2 +% =1

25sin’ o

Now,

Essentricity of Hyperbola : e, = /1 + 22— \ /1 sin?a

25

Essentricity of Ellipse : e, = /1 — 285~ /1 _sin? 4 = cosa

It is given that,

(S \/§e2

\/1+sin?a = v/3cosa

Squaring both sides, we get
1+ sin®a = 3cos?«

2 2

sin?a + cos?a + sin® o= 3cos®a  ...n. { cos’a+sin‘a=1

2sin? o = 2cos?a

sina 9

cos?a 2

= tanZa=1



23. Answer: 4

Sol:
T. — rt _L[ 16r4—1+1 ]
T 21 (2r+1) | 16 | (2r—1) (2r+1)
1 (4r271) (4r271)+1
T, = 16 [ 4’1 }

1 1
=T [(4r2 +1) + & (2r+1_)]

- ey + 3

_ [y (1 1
Tw =15 [41” +1+3 ((2r—1) )

_ 1 1 1 1
Sa=72Xr+ g1+ 52 (wT -

_ 2n%43n%+n n 1 1
- 24 ti§ T ®m (1 B )

_n3 n’ 5n 1 n
Sa=T+% + 5§+ 1w (=)

)

77)

Sp=2 42y W (Given)

SOA=12,B=8, C=48, D=16

Hence |A+2B-C+D|=|—4

=4



24.

Answer: 4

Sol:

Given, 28, (Xi«) = 36

= Y ;- 18a = 36

= Y x; — 18(a+2) ..(1)

Also, 318, (Xi-p)? = 90

= > x? 4+ 18p%-2p Y x; = 90

=>"x? + 18p>

+28 x 18(a+2) =90  (using equation (1))

= > x? = 90-18p2 + 36p(a + 2)

2
2o
t=1= 1—%2}(?—( 75 =1

(s = 1, given)

= 15 (90 — 18p2 4 36ap + 728)

18(a+2) \ 2
()=

= 90-18p% + 3608

+728 — 18(a + 2)* = 18

= 5—p2+2p+4p— (a+2)° =1
= 5 — B2 + 2ap
+4p— 02 —4—4a=1

=02 —p2+20p+4p—4a=0

= (a—p)(a—p+4)=0

= u—ﬁ=—4

‘a—B|:4 (0‘7&3)



Answer: 1
Sol:
y=1[(x-1)>+4]y=mx-m + 2
y=21(x-1)+1 y-2=m(x-1)
4(y - 1) = (x - 1)

AY

!

1*}513':13

177D

» X

Let equation of PAB

=1 = 32 = r (for point A)

cos0 sino

=(1 + r cose, 2 + rsine)

as it satisfies the given curve we get a quadratic in r, whose roots are r; and r, (say
PA and - PB)

4(rsind + 1) = 12 cos? 0
r2cos20 —4rsing — 4 =0

4sin0
cos? 6

r;+12 =

\/(r1+r2)274r1r2

|r11, ]

1_1
Tl I

on solving we get &z + g5 =1



Physics - Section A

Answer: C

Sol:

o2 _ (usin307)? 2
hl - E, h2 - 2 — 8g

h1 . hg =4:1
Answer: B
Sol:

The masses A and B of m and 2m respectively are initially along the horizontal
position through the line AB.

When the masses are left free, B comes down, A moves up with acceleration a.

Now, a=2m _ &

2m+m 3

The initial velocities of both of them is zero. When the lighter mass A moves up
through a height 15 m, its

velocity v is given by
v=vEIxax5=4/2x L x15=10m/s
Answer: A

Sol:

1 X kx? = (mgsing)x*E = mg sino

2mgsing

X = K

Answer: A
Sol:

when block hits ridge at O, it will start rotating about an axis passing through O and
perpendicular to the plane of paper. No external torque acts on block hence angular
momentum is conserved Angular momentum before hitting, Li = M.V x AC

= MV . (a/2) = [(mva)/2]
after hitting, Lf = Igw

Ip is MI of block about axis through O and perpendicular to plane of block.
if Icis MI about C then Ic = [(Ma%)/6] I
From parallel axes theorem,

I, = Ic + Mr?
and r?2 = (a/2)? + (a/2)? = (a%/2)

I, = (1/6)Ma? + (1/2)Ma? = (2/3)Ma?
- L = (2/3)Ma’w

also L; = Lf hence
[(mva)/2] = (2/3)Ma? » hence » = (3V/4a)



Answer: C
Sol:
Vi
T (0.4 %
gl 5%
£15%

For correct time

Answer: A

'.“‘.I"l-ihll....
-

. e———p
—

So, for symmetrical point P,

_ _kq
Vp = 2x<2R

Ve = 2.5 VoIt
Answer: B

Sol:

Eight identical cubes are required to arranged so that this charge is at centre of the
cube formed so flux.

_
=3,

N

2a




10.

11.

Answer: A

Sol:
Vac=Vap=10x2=20V
Vep = Vpp = 20V

Ver = Vpr = Vpp + Vpr =40V

B 10 D

10 10
/‘emr:
Al
] -

|
A |
1F 2F
| 60V
| I
Qa = 20pC
Qp = 60uC
Qc = 80uC
Qa <QB<Qc
Answer: D
Sol:
v=20m3
s = %at2
180 = +a x 900

— 360 _ 2
a= 3 =0.4m/s

Myc = 0.18 x 20 = 3.6 kg

B =eyVvg =1.29 x 20 x 10 = 258 N
Let mass of payload M.

B=M(a+g)

258 = (3.6 + 12 + m) x 10.4.2023
M=24.8-15.6 = 9.2 kg.

Answer: B

Sol:

% =20 cm

o Aa=80 cm
Answer: C

Sol:




12.

13.

14.

15.

16.

17.

Answer: B
Sol:
According to Ampere's circuital law B(2nr) = gg x 0

or B = 0 So, inside a hollow metallic (copper) pipe carrying current, the magnetic
field is zero. But for external points, the whole current behaves as if it were
concentrated at the axis only, so outside B,=% Thus, the magnetic field is

produced outside the pipe only.
Answer: C

Sol:

Ag
a=F

q= ="

B = 1(T)

Answer: A

Sol:

Both statement I and statement II are true.
Answer: A

Sol:

1
Tocm

H_ /M _ /M _ 1
. VM, — VM~ 2

Ty _ 1 _
7—2:>T2—1s

Answer: A

Sol:

AL = Hih — L1073
__ F L _ 500 3x4

Y=AX AL T 10° 03

Y=5x 12 x 1010 6 x 1011 N/m?2

Answer: D
Sol:
37
n=2
I u(x)
X \
_______________ :I_’

u = 2 - X
2 sin(37°) = sin(90°)(2 - x)
2-3=2-x
%:2—x
x—9_6 _ 106 _ 4

5 5 5



18.

19.

20.

Answer: C
Sol:

We know that r=14

Pressure = Force/ Area

1l
c

T SR
Hence, the correct answer is option (C)
Answer: D

Sol:

Pressure difference due to capillary rise is balanced by surface tension:

AP = pgh
Laplace’s law for a liquid meniscus with principal radii R1 and R2:
1 1

ap =57+ x;)

Equating the two expressions for AP:
1 1

(7 7) =t

Therefore,

Ry + Ry  pgh
RRy, S

Substituting p = 1000kg - m 3,9 =9.8m-s2,h = 0.12m, S = 0.01LN - m':

1000%x9.8x0.12 __ -1

Answer: A
Sol:
OR gate



Physics - Section B

21.

22,

23.

24.

25.

Answer: 6
Sol:
E = he _ 6.6x10 *x3x10° _ 0.020x10 ° 37

% 375x1071° 1.6x107
= 0220« 10%°eV = 0.0125 x 10° eV

— 12.75¢eV
So electron will be excited to fourth energy state.

When the e will fall back, numbers of spectral lines emitted = 221 _ 2¢1 _g
Therefore, the correct answer is (6)

Answer: 4

Sol:

Q = [M(Ra?%2%) - M(Rn?22) - M(He*)] x 931

= (226.025406 - 222.017574 - 4.002603) u x 931

= 0.005229 u x 931 M¥

Q = 4.87 MeV

Answer: 2

Sol:

dN _ Pyxa
T T The XM

—6 -9
— 0.1 x 8:63x10°°x300x10° __ 112
0 6.63x10 34 x3x10° 0

E = h(f — fr)

1

sec

P=22x10*W
Answer: 12

Sol:

Applying Kirchhoff’s voltage law from A to B gives the sum of voltage drops:
Va—Vp =Vsy + Vaqg — Vor + Vi + V3

vp=Lx % =2x10"%x (-3x10°) = -6V

Summing all contributions:

5+6—-2—6+9=12V

Final Answer: 12v

Answer: 7

Sol:

T — mgcoso = mf and

viou?l=-2g/
(I — cosb)

also T =mg

=7m/s



Chemistry - Section A

Answer: C

Sol:

Ph-C = C—Ph Ph —C = O

| | nzonolysis | indoformtest Ph _COO—
CHy CHs CH s

Answer: C
Sol:

The presence of Zirconium and Hafnium atom and ions are almost the same
because of poor sheiding effect by 4f electrons, which lead to the lanthanoid
contraction.

As result both have indentical ionic radius and covalent radius.

Answer: C
Sol:

Number of half life (r) = Iotaltime _ 40 _ 5

Half life 8

1190 — 50 —+ 25 —+12.5 —+ 6.25 — 3.1}25
0 t
A .

= 5%

At

viing (33)

Answer: B

Sol:

KMnO, + FeSO, + H" — Fe3t + Mn?*t
Yellow colour due to re3+.
Answer: C

Sol:

_ 1000
) = KU



Answer: B
Sol:

Tollen's reagent and fehling's solution can be used to distinguish between aldose
(contain aldehyde group) and ketose (contain ketone group).

Tollen's solution:-

Positive Negative
Tollen’s test Tollen’s test
Aldehyde Aldehyde
present absent

(Dark grey precipitate of
silver mirror)

Fehling's solution : -

Negative test Positive test
result result
(Ketone) (Aldehydes)
(Deep blue colour) (Reddish brown colour)

Br, water test, used to identify the alkene or alkane functional groups present in
the compound.

Answer: A

Therefore, the correct answer is (A).

Answer: D

Sol:

Along the period EN increases so, non metallic character increases.

Answer: B

= 22 x 912 = 9504



10. Answer: C

11.

12.

13.

Sol:
CHs CHs
é alc. KOH |
CH3-CH2-C-CH-Cl ——— CH3-CHz-C=CH;
B
! (B)
(A) (1) 0:
(2) Zﬂ, H:0
Me
| (1) Me-MgX
CHs-CH:-C- OH &=——————CH3-CH>-C + HCHO
l (2) H:0 [
lH*/KzCrzO? (2) H0
No change H#/K:Cr,0, Me-CH-OH
in colour green ¢———
colour ZnCl;
+ HCl
No white
Turbidity
(till 10min.)
Answer: A
Sol:

Fe2* gives prussian blue colour with MnO4~ /H .
They acts as an oxidising agent, converts ferrous to ferric ion. This ferric ion reacts
with K4[Fe(CN)g] to form prussian blue colour of ferric ferro cyanide.

MnO4~/ H* = [O] : Fe2t* 9 Fe3* + [Fe(CN)g]*~ — Fes [Fe(CN)gl3
Therefore, the correct answer is (A).

Answer: A

Sol:

ni{A +nB - m{C+myD

ni mole of A reacts with n, moles of B

Answer: C

Sol:

Correct name of (A) : Tris (acetylacetonato) iron (III)]
Correct name of (B) ; Tetraammine dicyanoplatinum (IV)

hexachloroplatinate (IV)

Correct name of (D) ; Dichloro (ethylenediamine) platinum

(1I)



14.

15.

16.

17.

Answer: C

Sol:

Given : Let a gas (A) and another gas (B)

So, molecular weight of A = 4 and molecular weight of B = 40
Protat = 1.1 atm and Let (mass)a = (mass)g = X g

According to dalton law of partial pressure

Pgas = PTotaIXgas

X
DA="4 0B = %o

X X
XA: 4 = 4 :&
e

(Pa) = (1.1) x ¥ =latm

Therefore the correct answer is (C).

Answer: A
Sol:
HOSCH—CI2E5Y | B (=C-MeBr 200 HOOC-C=C-CO0H

@ RO HY
Hao|Hs0,

o
HDDC—ll_l,—CH:- 'Cf Hooo-ﬁ,-c:h;
; o

f-Eeto Acid

Answer: A

Sol:
CH.}—EllH—tIJ{EIr}CHB
I:H; CH:

MeD'l{'l ‘/Et_.,CD'l{'

CH: GH, {CH LCH H
C=C< ' c=c<
C:H_.> CH, H

H-

(Saytzeff) (Hoffmann)
Answer: D
Sol:

It is said to be diamagnetic if a molecule has an even number of electrons (or) no
unpaired electrons .

1) NaO-Number of electrons =2x114+8=30 (even number)-Diamagnetic in
nature-Incorrect

2) MgO-Number of electrons = 12+8=20 (even number)- Diamgneticin nature-
Incorrect

3) BeO-Number of electrons = 4+8=12 (even number)-Diamagnetic in nature-
Incorrect

4) KO>-Number of electrons = 192x8=35 (odd number)- Paramagnetic in nature-
Correct



18. Answer: B

Sol:
A+ B= AB;
1 1 0

(1x) (Ix) x

Given x=0.4

\ Percentage of A changing to AB = %410 _ 4%
19. Answer: A

Sol:

For isothermal process ;

T — constant

AT =0

PV = nRT = constant (K)

PV = K

v

-
For adiabatic process ;

PV’ = constant

L J

1sothermal

Adiabatic
Y

Here adiabatic curve has higher slope.



20. Answer: A
Sol:

(Fe?™ > Fe3*+1e7)x6

6e”+14H" +Cr,03” »2Cr** +7H,0

6Fe?* +14H* +Cr,03~ »2Cr*" +6Fe’* +7H,0

x=6, y=1, z=7



Chemistry - Section B

21. Answer: 3

Sol:

OH OH
COOH
co, R
NaOH

Salicylic acid

OH OH
. _COOH
O + CCl, + NaOH — @/

Salicylic acid

OH OH
COOH
co, .
KOH

Salicylic acid

22. Answer: 2.66

Sol:

In complex ion P, Math input error 2g Orbitals. Hence, z =6.

In complex ion Q, Math input error 2 hybridisation. The square-planar splitting order
(low to high) is dxz/dyz, dxy, dzp, dx?—y?2. Filling eight electrons gives two in dzy,
SO y=2.

Therefore, v = &2 - %,

Final Answer: &

|

23. Answer: 5

Sol:

CIFs, XeF,, SF4, [SbF4] , XeOF,are having lone pairs at equatorial position.
24. Answer: 7

Sol:

CH3COONH, is salt formed from weak acid CH3;COOH and weak base
NH,OH.

CH3COOH disociation constant K, = 1.8 x 107>
NH,OH disociation constant K, = 1.8 x10>

pH of CH3COONH, solution = 741pKa-1pKb

pH =7+1pKa 1pKb

PH =7+4[-log(1.8 x 10°)]-% [-log(1.8 x 107%)]

The pH of 0.1 M CH3COONH,4 solution is 7.
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