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o not open this Test Booklet until you are asked to do so.

Immediately fill in the form number on this page of the Test Booklet
with Blue/Black Ball Point Pen. Use of pencil is strictly prohibited.
The candidates should not write their Form Number anywhere else
(except in the specified space) on the Test Booklet/Answer Sheet.
The test is of 3 hours duration.

The Test Booklet consists of 90 questions. The maximum marks
are 360.

There are three parts in the question paper A,B,C consisting of
Physics, Chemistry and Mathematics having 30 questions in
each part of equal weightage. Each question is allotted 4 (four)
marks for correct response.

One Fourth mark will be deducted for indicated incorrect response
of each question. No deduction from the total score will be made
if no response is indicated for an item in the Answer Sheet.
Use Blue/Black Ball Point Pen only for writting particulars/
marking responses on Side—1 and Side-2 of the Answer Sheet.
Use of pencil is strictly prohibited.

No candidate is allowed to carry any textual material, printed or

written, bits of papers, mobile phone any electronic device etc,

except the Identity Card inside the examination hall/room.
Rough work is to be done on the space provided for this purpose
in the Test Booklet only.

On completion of the test, the candidate must hand over the Answer
Sheet to the invigilator on duty in the Room/Hall. However, the
candidate are allowed to take away this Test Booklet with them.
Do not fold or make any stray marks on the Answer Sheet.
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Pt 1o Success

HAVE CONTROL — HAVE PATIENCE — HAVE CONFIDENCE = 100% SUCCESS

(BEWARE OF NEGATIVE MARKING )
PART A - PHYSICS

1. A solid sphere of mass m, radius R is | 1, S m, 591 R o/t T 39 M Bl A4

released from rest on sufficient rough long

FHIT O TA Teh TAE GREL T TAdda 9T
formameren | Srgr S ¥ 1 e W AR faged A,
B, C d D W foar shifSid | Teh Tkl & 99

inclined plane of inclination 6. Consider
four points A, B, C and D on the sphere.

After one revolution.

[AC perpendicular to inclined
[AC perpendicular to inclined and BD parallel to inclined]
and BD parallel to inclined]

(1) forg C =1 =R T B
(1) Acceleration of point C is zero.
(2) Acceleration of point B is along line BD. (2) g B $1 = @i BD ® i i
(3) Acceleration of point A is along line AC. ®3) 1%'2\; A T @ 7@ AC % SR <l
(4) Acceleration of point C is along line CA. (4) Tog C w1 =@ W CA S s 7
%H=d &9 & fag wmE
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A disc having velocity v, and angular speed 9. T T AT v, £ qor arred feen # it
o, in anticlockwise direction kept on the )
rough plank. Initially plank is at rest. e mO%I w W T T S ¥ A |
(assuming length of plank is very large) e farmraer | ¥ (A aed i oTeig El
Choose INCORRECT option. e %) Terd HeA o
C
C
Qo >x
smooth
(1) Friction force on the disc is in
backward direction till pure rolling 1) = et Tf gRE B 9% =St W s
start.
(2) Friction force between disc and plank T e fem A T
is kinetic in nature till pure rolling (2) T[S AT i IR T T Fohdl 9 T&1 &
start. w1 T 5 T T R
(3) Total momentum of system (disc and
plank) is conserved. (3) =ehelt der e T 1 kY HT T T
(4) Angular momentum of disc about any (4) &fqs gag = ferdt off forg & TTdeT <Rl 1
point on the horizontal surface remains . .
conserved. S T TRfe et
%H=d ®d % fag wm
H-2/38 0000CJAT03118013
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An insulated container is filled with ice at | 3§, w=s FHATEH TE H 0°C W T 9 T EGEIRED
0°C, and a.nother. contamer.l's filled with o= g H S 9 T S eER 100°C W
water that is continuously boiling at 100°C. . . L
In series of experiments, the containers S &1 S | AT il T 19e # e 1 fafir
are connected by various thick metal rods ek A Bl | Srel Sl § S Fersrar urst
that pass through the walls of container ﬁﬁaﬁ@_@%‘_{ﬂﬁﬁ%l
as shown in the figure.
Insulators
Insulators
_‘_‘_‘_‘_4_‘_‘_‘_‘_ Water LT TNYY ICQ
Water Ice 100°C Metal rod 0°C
100°C Metal rod 0°C TTLTLLLLLYY
ALV AV VNN VNN
. . TN I H : T dfd 1 B YIH i Sl § qel
In the experiment I : a copper rod is used .
and all ice melts in 20 minutes. k| % 20 > foreret St 1
In the experiment II : a steel rod of WIIﬁ:WWﬁW@F@E@@:W
identical dimensions is used and all ice T S E qen gtl{ufa'qf 80 fre ¥ forsrer st 1
1ts 1 inutes. . . . .
melts in 80 PITEes FANT II1 § : SHi S bl J0TtehH SIS T © ael
In the experiment III : both the rods are )
used in series and all ice melts in ¢ iiwt1o 2 % e St &1
t,, minutes. T IV : SHI BE1 1 FHRR HH | SISl STl §
In th i : :
.n e experiment ‘IV both‘rods ar.e used qo W qE t,, e 1 fiysrer St 21
in parallel and all ice melts in t,, minutes. 1t %A 100 fFE £
(1) The value of t, is 100 minutes (@t
(2) The value of t  is 50 minutes @) t,, T HH 50 iz 31
(3) The value of t, is 32 minutes (3) t,, 1AM 32 fHAe 71
(4) The value of t,, is 8 minutes (4) t,, 19 8 fife &
wed & % A wm
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Figure shows a cylindrical adiabatic | 4 s § et eFd 2V, aTel Teh IR 5
. h o
container of total volume 2V divided into )
° T3 TR T ® S (G & o W e =
two equal parts by a conducting piston
(which i1s free to move). Each part E w4 i
containing identical gas at pressure P, Y 9 H 99H T g P, ™ o §§ T3
Initially temperature of left and right part S
y temp ght p TN 1Y T <1 IR AOHM Hl: 4T o T
is 4T and T, respectively. An external
' ' , ¥ fiRes W U 9l 6 T S itk fawed
force 1s applied on the piston to keep the
piston at rest. Find the value of external 1 ForrHTere & Tl ST e | AT e e
force required when thermal equilibrium BN T 3TEYIF &2 9T Rl HH AT HiTS |
is reached. (A = Area of piston) (A=F 1 8 )
P, V, 4T, H g
nm e g e e b P, Vo 4T, H P, V, T,
1 P A 2 P A
(1) %o 2) %o W POA @ POA
®3) PoA 4) PoA (3) POA (4) POA
F=d & & fag wm
H-4/38 0000CJA103118013
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A small sphere of mass m is suspended by | 5.  &fdst ¥ 0 1 W frorg Tk o A7d 9 W
a light an.d inex?ensible string of l'eng.th 4 ferfago Y ¢ AFITE STt Teh Booh! a1 SAfadr=
from a point O fixed on a smooth inclined T g S m 1 Tk el el Seh T
plane of inclination 6 with the horizontal. S| e e 31t
The sphere is moving in a circle on the 5% 34 T aTH 31
incline as shown. If the sphere has a €1 A et 1 Seeiaw ferfd A R u Bl
velocity u at the top most position A. Then,
(1) the tension in the string as the sphere (1) et g 90° fearfd B @ el O T b
passes the 90° position B equal to (2 \
[ ) Wﬂ‘ﬂﬁmku__zgsmﬂ B |
m LT —2gsin OJ 4
(2) thetensionin the string at the bottom most @) ferfd ¢ = T&l |/ Se
(uZ : m(u—2+5 sine\
position C equal to mk7+ 5gsin GJ L ;T8 J il
(3) the tension in the string as the sphere (3) et g1 90° fegrfa B & A R T 39
passes the 90° position B equal to (2 \
(uz \ kau——.?)gsinej BT
m LT - 3gsin OJ ¢
(4) the tension in the string at the bottom (4) freaw feafd ¢ R @@=l L Sl
most position C equal to 5
(2 \ (u )
mLu——5gsin9J mk7—5gsm6j BT |
)4
wed & % A wm
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A particle is projected from a tower of | 6. T Ul &l 40 m SdTE drelt HHAR 9§ &ifast fee
height 40 m in horizontal direction. Due T gafaq foran st 21 CiE| F HRO F R TGH
to wind a constant acceleration is provided
to the particle opposite to its initial srfer o it feen & famia w e
velocity. If particle hits the ground (at the A § 1 afe wor &fas ¥ 37° HIU WA
bottom of the tower) at an angle 37° with (AR & YR W) q THTa & @ a1 g 0
horizontal, then find acceleration provided R 2 &
by wind to the particle : AT ARUS .
P . 40 2 . ;
1) 4—Om/52 I <+—— wind 1) ?m/s 4 <+—— wind
3 — —
80 9 «— 80 9 «—
(2) —m/s 40m «— 2) - m/s 40m Di—
3 — 3 —
«— «—
10, » D E— 10 —
3) gm/s l R7e 3) ?m/s2 I cr N —
(4) 20 m/s? (4) 20 m/s?
Two beads connected by massless | 7, gommdm o T 510 I8 T S A1
inextensible string are placed over the Feos et 77 FTATE T Tl %I TR T
fixed ring as shown in figure. Mass of each 3 .
bead is m, and there is no friction between ST m § A B ° e o HeA hIE S e
B and ring. Find minimum value of T A T I & HeF W Uk T =JAqH A
coefficient of friction between A and ring 1 B =T aifes g areeree 1 w® 2
so that system remains in equilibrium.
(C — center of ring, AC line is vertical) (C— F 5, AC T FHER T )
1 1) l
@5 2
1
1
= @) 7
@ 3 3
1 1
el 3 —
G 7 4
1
1
fl 4 -
@3 8
wed & @ A wm
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such that one of the force acting on it varies ; .~
with time as shown in the first graph. Also, ST & o 56 el | T 5 fed
the velocity of the ball is in the same T 3 & TR "HA & 919 gRafdd 2rar |
direction as the force. The velocity varies e o1 o oft et = feen A ¥ A fadig eme
with time as shown in the second graph.
Then choose incorrect option (till 0.3 sec) TFER THA < T el 1 81 0.3 sec Tk
% T & "o H e e g |
F(N
n( ) l‘:(N)
800 300
ts) v
\‘/k(m/s) \‘{(m/s)
20 e 20} PO
03 ts) 0=.3 t(:)
(1) The graph of power delivered to the (1) SIgsiTel ol &1 T Yot T THY o 7L 3@
baseball and time is straight line. T @ 2
(2) Net force on the baseball is constant. (2) oed W FA o Frad T
(38) For t > 0.2 sec the graph of power = N z
delivered to the baseball and time is (8) t > 0.2sec % ferg w1 el
parabola. T T & e 3G WAAIHR T |
(4) Net force on the baseball is in direction (4) SESTd W T aTell F/el o, o & foen #
of velocity. 2l
wed & % A wm
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A nonuniform rod OM (of length ¢) is kept 9 ST ¢ STt Toh STEHE B OM x-3181 o SR
along x-axis and is rotating about an ) ’
axis AB, which is perpendicular to rod as @%ﬂwmmmaﬁ AB & Hraef
shown in the figure. The rod has linear Tﬁ‘oﬁ('{_@%’l = 1 foF TE e, B 3
mass density that varies with the distance ’ T
x from left end of the rod according to (o
(o) a3 R A gl x & = X:KOL%JE%E}T:NR
A=A LX—SJ ; where ) is constant. What is
L
the value of x so that moment of inertia of &l %\_ﬁ”‘o RS &1 x A
rod about axis AB (I,;) is minimum? BT e ik 319 AB & 9y BT F S
A (1, ) AT B ?
yﬂ A yﬂ A
M "
O EEERRTEREE . 0 M.,
T x=/{ x
‘p ;B
0 20
i 2t 1 = @) &
@ 15 @+ 15 5
8¢ 4/
8t 40 ®3) = @ —
® 1z @ 15 5
wed & @ A wm
H-8/38 0000CJAT03118013
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The coil in a moving coil Galvanometer
experiences torque proportional to current
passed through it. If a steady current i is
passed through it the deflection of the coil
is found to be 90°. Now the steady current
1s switched off and a charge Q is suddenly
passed through the coil. If the coil has N
turns of area A each and its moment of
inertia is I about the axis it is going to
rotate then the maximum angle through

which it deflects upon passing Q 1s :

10. RIS TRHT H HUSH! TR A el STareof

T olTfed YT o THIITC &Il § | ST 399 U
o o 1 yarfed 6t St € @ wusen § 90°
a8y 2rar 71 19 a6 1 9 R Hosal
Y 3TN Q 3ToRT Yalfed fohdl Sl § | AfS puset
T U® A &5Ra a1l N R @ aen 98 59 a1e
% TTaey U Y W T, I ATe SHeR S
3Tl I B el Q o wefed e W g fohd atfuehad
ko § faafad g ?

nNAB
(1) Q ol @ Q nNAB
211
7Q |NAB Q [NAB
2 11 == ===
2 11
NAB
3) Q[+ NAB
211 (3) mQ i
5 Q[ NAB NAB
il 4) Q,|—
11
wed & % A wm
0000CJA103118013 H-9/38
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(1) Magnitude of rate of change of current

€
1s o1, — when energy stored in inductor

Le2
8R?

is
(2) Magnitude of rate of change of current

. € .. .
1s —when energy stored in inductor is

L

Le2
4R?

(3) Magnitude of rate of change of current

S oL — when energy stored in inductor

Le2
4RZ’

1S

(4) All the options may be correct.

AL - RuRug d

L R

(S -

(1)wﬁvﬁaﬁqﬁaww %ﬁ?ﬂ%

2
& I HUST! H Hiad ol ;‘1‘;2

(2) R H IRedE 1 g 1 grmm % B & 5

N Le2
e HuSell H dfad e vy Tl

(3)%Imﬁqﬁaﬁ=rﬁaww&qm "@'cn%

e YT ueedt § Hied e 22

(4) ST Gt fashed & & 9hd |

wed & @ A wm

H-10/38
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12. A thin conducting spherical shell (center | 79 T ool =Tersh Mol el (e 35 0 W)
at O) having charge Q, radius R and three : 2 £ .
point charges Q,, —2Q,, 3Q, are also kept w Q e R & forg
at point A, B and C respectively as shown. AT Q, —2Q,, 3Q, ﬁﬁlﬂ'ﬁﬂmz 1%|§A, B
Find the potential at any point on the FC W j\-@-gq%l TF FY B TR o fag
conducting shell. (Potential at infinity is
assumed to be zero) fervrer S I (o7 W v A ) |
C C
2R 3Q, 2R 3Q,
5KQy 5KQ
W 3R M 5
3KQg 3KQ
R @5 R
KQy KQq
3 R 3) R
(4) None of these (4) =T 9 S T
wed & % A wm
0000CJAT03118013 H-11/38
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The diagrams depict four different charge
distributions. All the charged particles are
at same distance from origin

(i.,e. OA=0B=0C=0D)

Y Y

C15Q C15Q
A B A B
2Q O 3Q°~ 2Q 9] 3qQ

Figure-1 Figure-2

Y Y
C5Q C15Q

A | B . A | B

2Q OL -2Q 2Q Ol 2Q
D¢5Q D¢5Q

Figure-3 Figure-4

X

F, F,, F, and F, are the magnitude of
electrostatic force experienced by a point
charge q, kept at origin in figure-1,
figure-2, figure-3 and figure-4
respectively. Choose the correct statement.
1HF >F,>F,>F,
(2 F,<F,<F,<F,
@ F,>F,>F,>F,
4 F,>F >F,>F,

13.

foa § =R fafv= smaw famo gofa @ ?)
gt mafera w0 qafeg @ 99E @ W T
(9 0OA=0B=0C =0D) |

Y Y

C{SQ CISQ
A B A B
. ~>X —o — X
2Q O] -3Q 2Q 9] 3Q
Figure-1 Figure-2
Y Y
CISQ CIBQ
A B A B
o —p X o —p X
2Q O —2qQ 2Q O 2Q
D¢5Q D¢5Q
Figure-3 Figure-4

F,F,F,aF &1, 2, 394 Hqafag
W@ fefg et g, W A Fererd ot &
TR ¥ 1 W e g

(1) F,>F,>F,>F,

(2 F,<F,<F,<F

(3)F,>F,>F >F
4 F,>F >F,>F

4

4

2

wed & @ A wm
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A thin square plate of side 2m is moving at
the interface of two very viscous liquids of
viscosities n, = 1 poise and n, = 4 poise
respectively as shown in the figure.
Assume a linear velocity distribution in
each fluid. The liquids are contained

between two fixed plates. h, + h, = 3 m.

Fixed
T R A B
Liquid 1

/iiiiiiiiiiniiddiniizza Plate-2
Fixed

A force F is required to move the square
plate with uniform velocity 10 m/s

horizontally then the value of minimum

14.

3m

S 2m et Tk ddel] IR @ie Faagar
n, = 1 @S 9 n, = 4 @3S Y A &1 55
TIM S8l & ST R asiial €1 7 Yedh 59
T Weres a1 oo faemm 81 59 1 feg =idi &

A W E1h, +h,=3 m ¥l

Fixed
A R e
Liquid 1

h, n,=4 poise - Liquid 2

V1T i 77777 Plate-2
Fixed

Jf¢ T IMHR @I 1 10 m/s & THEHH T 9
&fast =9 4 7fd 0 & o Tevas s F a4 dt

applied force will be : = 3 R siet T A g

(1) 6N (2)12N (1) 6N 2) 12N

(3)24 N (4) 40N (3)24N (4) 40N
wed & % A wm

0000CJAT03118013
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15. A part of circuit is shown in figure. All the | 15 fo# TFqel o1 Weh T S9N TR0 © | |eft 3Terex
ammeters are ideal. If reading of ammeter )
aTeel ¥1 Afg erfiex () 1 UEH® 1.0 A ¥l

is 1.0 A, then :
_ . ——() e — (R ——
&) 50 20 6Q 30 150
(1) reading of is 2A (1 W%}W 2A €
(2) reading of (&) is 3A @) (By F1IGF 3A T
(3) reading of (&) is 3A 3) (Ag) 1T 3A T
(4) reading of (&) is 1A @) (Ay) 1 U 1A ¥

16. A paramagnetic sample shows a net | 1. f&dr aﬂgmaﬂqqﬁ]aﬁﬁ AK dUAA TR 0.6 T
magnetization of 8 Am™ when placed in an % am g#quﬂlé‘l &5 1§ W W AT 8 Am-! 1 FA
TrEh ST § | 59 39 yfaeel 1 16K arqee

external magnetic field of 0.6 T at a

temperature of 4K. When the same sample

is placed in an external magnetic field of W02 T & ad ﬂ”zﬁﬁq &5 T @ S g
0.2 T at a temperature of 16K, the W@Tﬂ:
magnetization will be :
32 -1 2 -1
32, -1 2, 1 (1) 7 Am (2) FAm

(1) 5 Am (2) JAm

(3) 6 Am™ (4) 2.4 Am™
(3) 6 Am! (4) 2.4 Am™

wed & @ A wm
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17. The truth table for the circuit shown in the | 17 Yefsta uftqe ) Gogar 9Ron © -
figure is :
Aer— | Ao |
B — N I B — N1
Y Y

(1) A B Y (1) A B Y
1 1 1 1 1 1
0 1 0 0 1 0
1 0 0 1 0 0
0 0 1 0 0 1

o[ A ] B Y @A | B Y
0 1 1 0 1 1

G A B Y ® |4 B X
1 1 0 1 1 0
0 1 0 0 1 0
1 0 0 1 0 0
0 0 0 0 0 0

@ A B Y @) A B Y

1 1 1
1 1 1 0 1 1
0 1 1
1 0 1 1 0 1
0 0 1 0 0 1
wed & % A wm
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A spring mass system executes damped
harmonic oscillations given by the equation

bt
y=Ae 2m sin(o't + ¢)

where the symbols have their usual
meanings.

If a 2 kg mass (m) is attached to a spring of
force constant (K) 1250 N/m, the period of
the oscillation is (n/12)s. The damping
constant ‘b’ has the value.

(1) 9.8 kg/s (2) 2.8 kg/s

(3) 98 kg/s (4) 28 kg/s

The force exerted by a magnetic field on a
wire having length L and current I is
perpendicular to the wire and given as
|F| =IL|B|. An experimental plot shows

9
(F) as function of L. The plot is a straight

line with a slope
S=(10+1)x10°AT.
The current in the wire is (15 + 1) mA. The

percentage error in B is

18.

19.

T i g T etamfea s Sl el

bt

T foge! e y=Ae_ﬂ sin(o't + ¢) %,

SRl Gehdl o | 31 ¥
g T 2 kg TSHHM (m) 1 1250 N/m 7 Fdies

(K) arett foim & Siret St € @ <o &id (n/12)s
I 2T € | STaHeH fardieh ‘b ol 4 © -

(1) 9.8 kgls (2) 2.8 kgls

(3) 98 kels (4) 28 kels

TEE L F 91 [ 91e] T aR R ek &5 g1
AT TAT gA AR H ATIEd € qUT 39

|F| = IL|B| g1 fean siar €1 &y

@ (F) A1 L & FoM & & # gt §1 78

W TE T ¥ faat e

S=(10+1) x 105 AT
TR T "1 A (15 + 1) mA €1 B § gfaera
e -

500 @0 @0 @0
(1)?4) 2) 3 % 1) 2 % @) . %
40
3) 4—3?% (4) 12% 3) g% (4) 12%
Ted & & fag e
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20. An N-P-N transistor in a common emitter

mode is used as a simple voltage amplifier
with a collector current of 4mA. The
terminal of a 8V battery is connected to
the collector through a load resistance R
and to the base through a resistance R,.
The collector-emitter voltage V,, = 4V,
base-emitter voltage V,, = 0.6 V and base
current amplification factor B, = 100.
Calculate the values of R, and R,.

(1) R, =1kQ, R, =185 kQ

(2) R, = 2kQ, R, =150 kQ

(3) R, = 1kQ, R, = 240 kQ

(4) R, = 3kQ, R, = 185 kQ

20. TH N-P-N R &l 39153 sl fa=amd

T T A dicedl Ja€® & &9 H TP foha
STl &, STelfeh HITee 9T &1 99 4mA 1 T 8V
38t & Ft 1 oire TRkIEE R, W ST &
TfeRIg R, ST SR & ST ST S | H8eh-3casieh

dieedl V=

4V, STEMR-3Icasidh aieedl
V,, = 0.6 V T &R R ga&7 qons

B, =100 IR, AR, o AH A Hifsd |
(1) R, = 1kQ, R, = 185 kO
@) R, = 2kQ, R, = 150 kQ
(3) R, = 1kQ, R, = 240 kQ
(4) R, = 3kQ, R, = 185 kO

21. The intensity of a light pulse travelling | 21. f&& ¥9R o9 & wjrq-‘el T Th YRSl <
along a communication channel decreases = e Eﬁ <Y TR [ = e 2 AR
exponentially with distance x according to R o .

_ . AT &9 H Fed St § St 1, x = 0 TR o
the relation I = I e, where I is the
intensity at x = 0 and a is the attenuation € T o &V Ok €1 TR eI g e
constant. The attenuation in dB/km for an dedt 50 km Qﬁ T 50 faerd R St €, & fad
optical fibre in which the intensity falls by dB/km F &fordn BT -
50 percent over a distance of 50 km 1is :
(1)0.3010 (2) 0.0602 (1) 0.3010 (2) 0.0602
(3)0.1505 (4) 0.1204 (3) 0.1505 (4) 0.1204
%H=d &9 & fag wmE
0000CJA103118013 H-17/38
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A pipe of length 1.5 m closed at one end is

filled with gas and resonates in its

fundamental mode with a tuning fork.

Another open organ pipe of same

dimensions filled with air resonates in its

fundamental mode with same tuning fork.

If experiment is performed at 30°C (speed

of sound in air is 360 m/sec at 30°C), the

speed of sound at 0°C in gas is (Neglect

end correction) :

(1) 580 m/sec. (2) 683 m/sec.

(3) 880 m/sec. (4) 743 m/sec.

A uniform string suspended vertically. A

transverse pulse is created at the top most

of the string. Then

(1) speed of pulse remains constant.

(2) the speed of the pulse decreases with
constant rate as pulse moves downward.

(3) the speed of the pulse decreases with
increasing rate as pulse moves
downward.

(4) the speed of the pulse increases with

constant rate as pulse moves downward.
Diatomic gas is used in carnot heat engine.
If efficiency of given carnot heat engine is
80%, then find the ratio of initial volume
to final volume of gas during adiabatic
expansion.

o [53/2 . (55/2 i (55/2(4) [%]2/5

22,

23.

24.

T FR YT 1.5 m AITE 1t UIEY 1 719 F 0
ST € T I8 Uoh T & W19 SHeh! FaAga faen
H AR I T ag ¥ 90 qAE fomsdt aren
T 3T Tl 3 U18Y §HH &R o 919 6!
o faen § TS ol €1 AfE T4 & 30°C
R fRan S@ (30°C W arg § =1 &t a1
360 m/sec &) @ TE # 0°C W & =t =1 Bl
(ST TN Sl 0 AqM)

(1) 580 m/sec. (2) 683 m/sec.
(3) 880 m/sec. (4) 743 m/sec.

Toh GHEY T ol SHEaie’ AAh™ T4 § | W&

% Ioad fohg W Tk AT T 39 foha

ST 1

(1) < & =1e o ot Tl g

(2) < & 9 HT AR A HH W< Hi =
o <X § st S 7

(3) T & 9 &l 3R Tfd LA W W< i =1
Il g8 <X 9 Hedl St ¥

(4) T & 7 H AR T HE W < H 9
1 <X | el St §)

Teh S o1 3hoM | fgaeivere 19 w3e i

St ®1 afe &3 T wE S SRS T g

80% B A TSI THR & SR T & YRIH o

T ST a1 ST BT

W [%]3/2 - [35/2 - [éj5/2(4) (%]2/5

wed & @ A wm

H-18/38
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25. In a Young's double slit experiment, I is 95. v fafere wam § [ S Sfeass W dierdr &
the intensity at the central maximum and ) 0
B is the fringe width. The intensity at aq p et fﬁ%‘l’s‘ HEGREREEE P ERURER
point P distance x from central maxima )
will be : ferg P R <fiora gt -
nX 2 TX
@) To cos = @) 4o cos? ==X 1) o COSF (2) 4lo cos B
p p
2 X Ip 2mx 2 TX Ip 2mx
I el 20 -2 3) Ipcos™ — 4) —-COs” —
(3) locos 5 (4) - ©os 5 3) B “4) 5 B
26. A flexible circular loop 20 cm in diameter | 26. T 20 cm SATH ATl ST=iell FaTeh o9 Fe=T{aR
lies in a magnetic field of magnitude FITS & a1 § 276 i AR FeRE B = 1 29
B =1 Tesla, directed into the plane of page T W i frerg :
as shown. The loop is pulled at the points ® Qﬂ i . v kN 1 Rl
indicated by the arrows forming a loop of BT W gfﬂ‘ ﬁ"ﬁaﬁ T T S g e
zero area in 0.314 sec. The average emf 0.314 sec H Y[ & I T ¢[J o1 § | T
induced in the loop is : H 4 i forga o 9 ¥
X X X X X X
X X X X
X X X X
X X VX X X X X X
(1)0.1V (2)0.2V (1)0.1V (2)0.2V
31V 410V 31V 410V
wed & % A wm
0000CJAT03118013 H-19/38
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27. An ideal diode is connected in a circuit
with resistance R = 50Q and V = 10 volt as
shown in figure, maximum and minimum
value of output voltage, when no load

applied is :
¢ O\
R =50Q =
2,
=,
o
=1
Tv=10v o
(1)10V,-25V 2)10V,-15V
3) 25V, 25V (4) 25V, - 15V

28. For the shown circuit, find the effective
resistance between the points A and B.

2R

DR

(2) 2R (3) 3R (4) 4R

27. U 3yl eTET & wfadyw R = 50Q @
V = 10 dice & 919 T Ufiuy § sirer o 7, o
T | g e o fad T e W fia dieedrn @

SfYeham & =Iaad | 20
j« O,
R =500 5
Q,
=
S
=1
T V=10V o
(1) 10V, — 25V (2) 10V, — 15V
(3) 25V, -25V (4) 25V, - 15V

28. Tcifd ufug & ford fog A 9 B & @& qurel!
AT © -

MR

(2) 2R 3) 3R (4) 4R

wed & @ A wm

H-20/38
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29. In the circuit shown in the diagram the | 29. Yef¥iq uftuy & gy C,,C,acC, EARCIEGID]
e 1 AT 6 AT and 1 F respetively and | T4 6P A 12wk B e § 51
the sv&itc’h S“remains clglsed foﬁ a longb‘;ime. o Terl =i T T %‘l . S & X
When the switch S is opened, which of the S B erfed ¥R & wed # Wl e g
following statements will be correct about 40 C,
the current flowing through the battery B ? ww— |

40 C
MW ” 2 S/ Cl — §§4—Q —B
s/ ©z  Zao T8 it
E: \ C,
Q o o
wh— | c (1) T gfifha aen faa o ganfed 2 |
. 5 (2) I T Te qRI 910 vared aRT S 96 &
(1) A finite and constant current will flow i I G Wt /N
(2) A finite current will flow initially that )
will decrease exponentially with time (3) HIE U Yanfed -Tei i |
(3) No current will flow (4) 2 Tt ¥
(4) Information is insufficient to predict ’

30. A plano-convex thin lens is used to obtain | 30. TeRfdfos # w3 S W fog foa 0 =1 fdfora
the image of a point object O on the screen S > >
S as shown in figure. The thickness of the T T % ol T BEE2
lens in the middle is 0.5 cm and refractive foF ST | ofg Y g ® We 0.5 em 1 of
index of the material of the lens is 1.5. If )
the separation D between the object and % Terd 1 Uedw 1.5 ¥ A o g oS &
the screen is to be minimum, then the
aperture diameter of the lens should be H%?Jg{”[ D =T ERUSEED: T
(consider lens as thin) :- BT =1fed (7 &1 Idell 9H) ;-

(1) 10 em ‘\ (1) 10 cm \
(2) 8 cm S (2) 8 cm S
(3) 5 cm ) / S (3)5cm ) / S
(4) 2.5 cm ) D=2.0m (4) 2.5 cm ) D=2.0m
Screen Screen
F=d & fag wm
0000CJA103118013 H-21/38
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PART B - CHEMISTRY

31. During adsorption the AH is —ve and the | 81, 27f¥ioor & SRF, AH RUcHs 81 € Td 39
magnitude of —ve value BN T 1 IR
(1) goes on increasing (1) ST ST &

(2) goes on decreasing ©) EIEHTGFI?H ¥
(3) remains same (3) THH &
(4) first increase then decreases (4) T E ] T R e &

32. The number of maximum possible different | 32. T gEISH maﬁ % Th :rl:ﬁ T ZoigeA e
spectral lines obtained in Balmer series, 5th SARTT ST T 2T STaEeT T TR FIT
when electron makes transition to ground syt & .
state from 5% excited state in a sample of REELN ’ T AftreRan et ot
hydrogen atoms. et T@g, foha1 8 ?

(1) 15 (2) 4 (1) 15 (2) 4
(3)6 (4) 10 (3)6 4) 10

33. Statement-1 : The compressibility factor | 33, HUM-1 : FATVSI-ATA T FHHTI H STTHI HLH
at critical point is same for different gases et Teft ¥ & ferw 7 (@efre TTW) F1 AH
following vander waal’s equation. . ’

s Shifden fog T THE a1 T
Statement-2 : The compressibility factor
is independent of pressure at critical FYA-2 : Shifdes 9 IR Z 1 7 e R e 7&f
temperature. Bl %I
(1) Statement - 1 is true, Statement - 2 is .
true and statement - 2 is correct (1) g - 1 dAT h g - 2 S e ¥ T HA - 2,
explanation for statement - 1. FUF - 1 FT ol TR 2|
(2) Statement - 1 is true, Statement - 2 is i o
true and statement - 2 is NOT correct (2) T - 1 T HT - 2 Ao . A DT - 2,
explanation for statement - 1. FOH - 1 T T TR T T
false.
(4) Statement - 1 is false, statement - 2 is (4) T - 1 IFHA € T HI - 2 FA T |
true.
wed & @ A wm
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pH of a mixture of 1 M HA (pK, = 4.2) and
1 M NaA is 4.5. In 300 ml of buffer volume
of HA is [log 2 = 0.3]

(1) 200 ml (2) 150 ml

(3) 100 ml (4) 600 ml

Which of the following is a natural polymer ?
(1) Nylon (2) Teflon

3) PVC (4) Cellulose

Which of the following compounds is not
an antacid ?

(1) Cimetidine
(2) Phenelzine
(3) Ranitidine
(4) Aluminium hydroxide

On hydrolysis, which of the following
carbohydrate give glucose only ?

(1) Sucrose (2) Lactose
(3) Maltose (4) Raffinose

Which of the following is not present in
nucleotide ?

(1) Deoxyribose (2) Guanine

(3) Glycine (4) Cytosine

In the conversion of N, into N," the

electron will be lost from which of the
following molecular orbital ?

34.

35.

36.

37.

38.

39.

Ifc 1 M HA (pK, = 4.2) T 1 M NaA =Tt
fastor 1 pH 4.5 ¥ 99 300 ml 9 § HA &1
3 &

[log 2 = 0.3]

(1) 200 ml (2) 150 ml

(3) 100 ml (4) 600 ml

=1 & @ s wifasw sgas § 2
(1) AT (2) AT

(3) PVC (4) JelE
frefafed § 9 %9 9fasm (antacid)  ?

(1) 9Hf=EF (Cimetidine)

(2) ®AersiA (Phenelzine)

(3) e (Ranitidine)

(4) TgHEE BEERES (Aluminium hydroxide)

Frrefaferd & i Sid STT8ed i TR had Teehist
qAR?

(1) Ghrd (2) TR

(3) AT (4) XHrg

frfafea § 4 &8 Hfoasierse § srufem
7?2

(1) Et-ATFdzard (2) 3t

(3) TaATEHH (4) WA

N, > N,"

SR TR H 3o fohg fiess ek @
freherar €2

(1) o*2p, (2) o2p, (1) o*2p, (2) o2p,
(3) n2p, (4) ©* 2p, (3) n2p, (4) m*2p,
wed & % A wm
0000CJA103118013 H-23/38
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Which one of the following has a square
planar geometry ?

(1) [FeCl4]2’ 2) [NiCl4]2’
3) [PtC14]2‘ (4) [CoCl 4]2_
Which of the following oxide is not reduced

by carbon reduction for their commercial
extraction?

(1) PbO (2) SnO,
(3) ZnO (4) MgO

KO, (Potassium superoxide) is used in
confined space and submarines because it.

(1) Eliminates moisture
(2) Absorbs CO, & releases O,
(3) Produces ozone

(4) Only absorbs CO,

Calculate the increase in entropy
(approximate) of three moles of hydrogen
gas as it changes from 300 K at 0.1 atm to
1000 K and 1 atm (Cp, = 7 cal/degree/mol).
[log 3 =0.48 , Inx = 2.3 log x]

(1) 11 cal/degree (2) 5 cal/degree

(3) 6 cal/degree (4) 20 cal/degree

If the anions (A) form hexagonal closest
packing and cations (C) occupy only 2/3 of

the octahedral voids in it, then the general
formula of the compound would be

(1) CA (2) CA,

40. fr=fafed @ 9 w7 ovi-gadeta sfadr e

41.

42,

43.

44.

g2

(1) [FeCl,]*" (2) [NiCL,)*

(3) [PtC1]*" (4) [CoCl,]*
frfafed § @ wHa1 aEe 3Us AMRS
frespeior & foTu oA STo=rae gR1 Yot =it
ag?

(1) PbO (2) SnO,

(3) ZnO (4) MgO

frata (confined space) Tl qﬂ@\fﬁﬁﬁ T KO,
(Frefererm guReAFAZS) T SUANT fRar S €,
Fiifeh T -

(1) STeTaTsq =l FTeshifa whiar &

(2) CO,, 1 STERNMA T & 72 O, 1 T el &
(3) SIS T ST HLdl B

(4) FaA CO, T oA HLA © |

3 HIdt BI5gIsH o g 300 K A T 0. 1 IFAvSEA
@Y 1000 K 1 1 IIHUSHIE IT6l Gk o TRed
% faw woefdt § 3R arett gfg () st oA
SIS | (Cp = T cal/degree/mol)

[log 3 =0.48 , Inx = 2.3 log x]

(1) 11 cal/degree (2) 5 cal/degree

(3) 6 cal/degree (4) 20 cal/degree

AT 1 WA I F A Al ST IufeEa
RO (A) SRV 8 Hepeld Gl ol &l
TS ¥PA (C) AhHah i g & 2/3 amr #
IufEerd -

(1) CA (2) CA,
(3) C,A, 4) C,A, 3) C,A, (4) C,A,
wed & @ A wm
H-24/38 0000CJA103118013
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45. For the gaseous reactions 45. T Afufeae & fau
A B k. = 105 o 25000/8.314T A——>B k, = 101? g 25000/8.3147T
SN =
C D k. —1QM e 15000/8314T C——D k, = 101 g 1°000/8.314T
SN ,=
o AT (TRTHT) 1 Bl o Wk, =k, 712
Calculate the approxmate value of [In 10 = 2.3]
temperature at which k, = k,. [In 10 = 2.3] (1) 522 K
(1) 522 K (2) 434 K (2) 434K
3) 320K
(3) 320 K (4) 500 K (4) 500 K
46. On mixing 10 mL of acetone with 40 mL of | 46. 10 mL THET &1 40 mL FAA®RE &
chlo?ofo.rm , the total volume of the 1o Tafer foan o 2, 9= fasor o el TR
solution is : -
(1) <50 mL (1) < 50 mL
(3) =50 mL (3) =50 mL
47. CH,CHBr ;j:g:e CH,CHCN 47. CH,CHBr NaCN CHgéHCN
(R) (R) acetone g
The correct description of the product in SqlieRt Affshan § Scare & fore Suger foshe
the above reaction is =
1R 1R
@) S @) s
(3) Racemic Mixture (3) THifiren fagron
(4) Optically inactive (4) TehTiETeR Afsha
wed & % A wm
0000CJA103118013 H-25/38
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Which 1s true
Chromatography?

for Column

(1) Most adsorbed substances are retained
near the top.

(2) Most adsorbed substances are retained
near the bottom.

(3) The components of the mixture to be
separated is called stationary phase.

(4) Chromatography is not a purification
method.

Which of the following compound does not
give tribromo derivative ?

OH
Br
@ —Ho~
SO,H
OH
CO,H Br
(2 o
NH,
SOH
r.
@) Ho

48.

49.

=y g dfegst & fau S99 so9 T

7?7

(1) FaY 31y ATl em arel 9Tl 398 |ag
F 3 B T

(2) g fyen sifusnfoa 89 et yerd f=ett
e ! 3 B B

(3) Tasro fSoeh o721 Tk TR & gUe fRan
ST &, o Tifdeh e sHeand B
(4) TUATEHRT Teh TNEA Fishan T&1 €1

i 7 @ wiTEr Aifrs eEsigegor= T
I 82

OH
Br.
@ 6
SO,H
OH
CO,H Br
2 ho
NH,
SO;H Br
3) Ho

H-26/38
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Consider the following :

CH;-CHy-NH, Ph-CH,-NH, Ph—NH,
@) (II) (11I)

Correct order of their basic strength is :

ODII>II>1 Q) I>11>1I1

B)I>III>1I 4 II>1>1I1

A greenish yellow gas reacts with an alkali
metal hydroxide to form a halate which can
be preferentially used in fire works and
safety matches, the gas and halate
respectively are

(1) Br,, KBrO,
(3) I,, NalO,

@) Cl,, KCIO,
(4) Cl,, NaClO,

The correct order of 2™% ionisation
potential of carbon, nitrogen, oxygen and
fluorine is

1 C>N>0>F
2)O>N>F>C
B)O0O>F>N=>C
4F>0>N>C

50.

51.

52.

CH,~CH,-NH, Ph-CH, NH, Ph—NH,
@ D (I1I)

SIS 1 T gl gd@ %y -

(1) I > 11 > T

2)I>11>1II

BGI>II>1I

(4) 11> I > III

Toh BRa-diet 9 S -41g & Sregiadee 9 foha

THTeh gl o 10T Lt & FTeeRT S mrarfirenan

q TerEl e Wited sHE | fHa S gehar € a9

9% 19 19 Tole HHe: gl -

(1) Br,, KBrO, @) Cl,, KCIO,

(3) I, NalO, (4) Cl,, NaClO,

e, ATZ2ISH, STl a0 Tl o fere fgda

A favTe T 9d A -

(1H)C>N>0>F
@2)0O>N>F>C
BO0O>F>N>C
4F>0>N>C

53. Potassium permanganate, on heating gives | 53. URf¥EH TWHTE &1 TH & W YT B -
(1) K,MnO, (1) K,MnO,
(2) MnO, (2) MnO,,
®) 0, ®) 0,
(4) All of these (4) ST |
%H=d &9 & fag wmE

0000CJAT03118013
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A water sample has ppm level
concentration of following anions F = 10;

SO? =100; NO; =50

The anion/anions that make/makes the
water sample unsuitable for drinking
is/are:

(1) only SO
(2) only NO;

(3) Both SO? and NO;,

(4) only F

What is the charge on tin if 7.375 g of
metallic tin is deposited by passage of
24125 C through a solution containing the
ion ? [At. wt. of Sn = 118]

1) +1 (2) +3 (3) +2 (4) +4

In 500 ml of 0.2M- NaCl solution, 1500 ml
of 0.4 M- MgCl, solution is mixed. The only
incorrect final concentration of ion is
(assume volume to be additive) :

(1) [Na*]=0.2M (2) [Mg?1=0.3 M

3) [ClI']=0.65M (4) [Mg*]=17.2 g/LL
Which of the following compounds would
not give tert—butyl alcohol when treated

with excess methylmagnesium bromide
followed by acid ?

54.

55.

56.

57.

q’l’*ﬁ@‘l@ﬁ F~ ! 9=l 10 ppm;

SO,” ! |FEd 100 ppm T4 NO,~ & Tl
50 ppm K

ST § forg ema it sufefa ¥ 9t 919 9
& B ?

(1) I SO*
(2) % NO,
(3) SO = NO, It

(4) sad F-

foq o g foeem § 24125 FHa™ &
JaTfed i W 7.42 g T gifcass fod fHafa
gran 1 foerem § 3ufeed feq som w smaw
o1 81T 7 [Sn o1 ILHTY] R = 118 ]

1) +1 (2) +3 3) +2 (4) +4
500 ml, 0.2M- NaCl fae== &1 1500 ml,
0.4 M-MgCl, % e fafsm foean won 51 fe &
{ HHE o STafTe Hgdr Tord &-
(@ o ST ATk ®)

(1) [Na*]=0.2 M (2) [Mg>]=0.3M

(3) [CI] =0.65 M (4) [Mg?] = 7.2 g/L
=1 5 @ e Aifires Afee Aiferm sies &
Ay & WY fohan & 9% 37 & @Y fopan
T W t—FAfee Teohleladl Tal oI ?

(1) acetyl chloride (2) acetaldehyde (1) THifeet FiEe (2) TEfeerrEe
(3) methyl acetate  (4) acetic anhydride (3) Aforer Wi (4) THifeh TTREgES
wed & @ A wm
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(1)ByHg (D). (1)ByHg 5(P):
> <:>:CH2 om0 om S| 88 <:>:CH2 0y )
Product (P) in the reaction 1is: At # 3ae (P) ®-
CH, CH,
2) OH @) <:>4 OH
WO WO
O O
4 4
4) OH 4) <:>_< OH
59. Clark’s method is used to 59. e faf¥ 1 ST=NT BiaT -
(1) Remove temporary hardness of water (1)%?3%@%@%?“&@%3%34@4@
by adding quick lime or slaked lime 5 - w0
(2) Remove permanent hardness by adding kS
washing soda (2) =T e fHetent Tomel SaRal ¥ i |
3) E:]rfrrlrcl)z:ifermanent hardness by adding 3) tl'{'q&? e i a = = A
(4) Remove temporary hardness by boiling (4) JSTAR STET AT EQ FEH
60. Which salt produces white ppt. with | 60. = ® 4 S99 @90 AgNOSEﬁ e ghe
AgNO, solution which becomes black on STILY ST § SN <X ek W@ @ W HaAl &
standing? ST ®-
(1) Na,CO, (2) Na,S,0, (1) Na,CO, (2) Na,S,0,
(3) KNO, 4) K,S (3) K;,S0, 4) K,S
wed & % A wm
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PART C - MATHEMATICS

61. IfR is a relation on the set N, defined by | 61. I ¥q==a N § t® Ha9 R,
{x,y); 3x+ 3y =10} : {(x,y); 3x + 3y = 10} g0 ufenfoa §
Statement -1 : R is symmetric %o -1 : R 9afad g1
Statement -2 : R is reflexive FIT -2 : R @A B
Statement -3 : R is transitive, then the %A -3 : R e 7, 1 ¥ T w1 wE
correct sequence of given statements is- 3TshH B -
(1) TFF (2) FTT (1) TFF (2) FTT
(3) TFT (4) TTF (3) TFT (4) TTF
(where T means true and F means false) (STt T =1 219 I a1 F &1 319 319 ?)
62. The negation of ~sv(~rns) is equivalent | 62. ~sv(~rAs)aﬂﬁ'@me@W%:
to:
(1) sA~r (2) S/\(r/\~s)
(1) sA~r (2) S/\(r/\~s)
(3)sv(rv~s) 4) st (3)sv(rv~s) (4) sAr
63. The variance of first 50 even natural | 63. W&H 50 ¥H YTehd HEA T THIO BT :
numbers is :
4
137 (1) 437 @) %
(1) 437 (2) 4
833
® = (4) 833 ® 7 (4833
64. Let p=2i+3j+ak,g=bhi+5j—kF=i+j+3k If | 64. A p=2i+3j+ak,G=bi+5-kF=i+j+3k B
B, G, T are coplanar and pg = 20, then the afe P, §, T WA g a0 pg =209, @ i
ordered pair (a, b) is : T (a, b) BHT-
(1) (1,3)or (13,9 (2)(9,7) 1D (@,3)A(13,9 @O, 7
(3) (5,5)0r (7,3)  (4)(7,3) 3 B,5HA(7,3) 47,3
Hed w1 & fae w@e
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65. If 0 is the angle between the line
x+1 y-1 z-2
65. Afg 1w = = T FHAA
x+1 y-1 z-2 3 2
= = and the plane
3 2 4 2x +y —3z+4=07% TS RO, A
2x+y—3z+4=0,then 64 cosec’0 is equal to 64 cosec’® T | BT
(1) 1264 (2) 1624 (1) 1264 (2) 1624
(3)1628 (4) 1648 (3)1628 (4) 1648
66. The solution of the differential equation | §6. 37ghcl THIHLU
dy 1+x)y 1
d_:( 1) ﬂ:( +X)y FTBA T
X (Y— )X dx (y—l)x
(where ‘¢’ constant of integration) (ST ‘c’ THTeheT 3= )
(1) logxy +x+y=c D logxy+x+y=c
2) log[§]+x—y=c 2 log[§]+x—y=c
y y
B)logxy+x—y=c B)logxy+x—-y=c
(4) None of these (4) T | P T )
67. The value of 'a' (a>0) for which the area | 67. 'a'(a>0) %1 AM, fS/Eeh ferd oshi
1 x 1
bounded by the curves y = %+—2 ,y =0, y= g+x_2 ,y =0, x =a a9l x = 2a 5 IS
X
x = a and x = 2a has the least value, is ATHA kT °9H AH 2, AT
M1 2) J2 (1)1 @) 2
(3) 23 (4) None of these (3) 213 (4) 38 | HE &
1 n/2
1 1 . 1 /2
68. Let u=j¥ dxandv= j In(sin2x) dx | 8. HFTu= M dx dgiv= j In(sin 2x) dx
o X +1 0 0 x? +1 0
then 2@
1D u=4v (2)4u+v=0 (1) u=4v 2)4u+v=0
B)u+4v=0 (4) None of these (B)u+4v=0 (4) 378 & i &
Hed w1 & fae w@wE
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69. A curve is represented by the equations, | §9. THHIN x = sec>t qdl y = cot t §NI U Th
x = sec’t and y = cot t where t is a F1 = TR ST & Wt ¢ U wee ¥ At 9%
parameter. If the tangent at the point P on _— 5 o
the curve where t = m/4 meets the curve %ﬁ t= %/4) q'{ fog ﬁP tr{F : T T
again at the point Q then x coordinate of ’ W T: frg Q , T Q T x
Q is equal to: ficTreh grm
(1) 1 2) 2 (3) 4 @ 5 11 2) 2 @) 4 4) 5

x2 x?

70. If f)= | (t-Ddt 1<x<3, thenglobal | 70 ARf@= [(t-Ddt, 1<x <3 WA f) F
maximum value of f(x) is: TR Afhad 7 BT
1) 11 (2) 30 1) 11 2) 30_ ’

(3) 14 (4) None of these (3) 14 (4) 3TH 9 hE Tl
1 1
71. If y=x*+ ,thenﬂis 71. afg y=x*+ g, dt dy
2 1 dx ) 1 dx
Xt X7+
x2 + 1 x2 + 1
X2 4.0 X2 4.0
equal to 2T
2xy Xy 2xy Xy
(1) 9%y —x° ) v+ (1) 2y 22 (2) "
X 2xy Xy 2xy
(3) S 4) 2y +x° (3) - (4) 2y + 22

72. Let f be a differentiable function satisfying | 79. 4y Th FheE ®eld [ & S ey
the relation J(xy) = x/(y) * y/(x) = 2xy fxy) = xf () + yf(x) — 2xy (& xy > 0)
(where x,y > 0) and f'(1) = 3, then . N

T HIA LA f1(1) = 37, A
(1) f(x)=x€nx+3x—x—2 T x’
2 (1) fx)=xfnx+ 3x — >

g; ){(}i) :_géirslxthe abscissa of the point of @) f() = x/nx

e 3) f(x) o Al T & fog o YT x = e ° BN

inflection of f(x) ( .
(4) The equation f(x) = k has two solutions (4) W'TWS:T fx) =k & T T &Aq A

if ke (—e?,0) ke(-e™,0) 21

Hed w1 & fae w@e
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Let f(x) be a polynomial of degree 3 such
that f(3)=1, f'(3) = -1, f"(3) = 0 and
f7(3)=12. Then the value of f'(1) is:

(1) 12 (2) 23

3)-13 (4) None of these
The coefficient of t*° in (1 + t)*° (1 + t*)
A+t a+t") @+t is:

1) 1+ *C, @) 1+ 2C, +*°C,
3) 1+ 2507 (4) None of these
If the system of equation

(1 -2 5)(x) (3)
L2 -1 1J {yJ = {1J has infinitely many
11 -7 p/\z q

solutions, then :
()p+tq=2
B)p-q=2

If a,b,c are distinct & rational numbers
then

(2)p+q=10
(4) none of these

(a2+b2+cz) ab+bc+ca ab+bc+ac
ab+bc+ca (a2+b2+cz) (bc+ca+ab)

ab+bc+ca (ab+bc+ca) (a2+b2+cz)

1s always

(1) zero

(2) Rational & Positive
(3) Rational & Negative
(4) Irrational and Positive

73.

74.

75.

76.

HA f(x), T =G 1 Tk 9598 39 THN ¢ T
£(3)=1, £ (3) = -1, £"(3) = 0 T £"'(3)=12 T
q€ /(1) '

(1) 12 (2) 23

(3)-13 (4) TTH | HIE T
A+t A +tP) QA+t a+t% @+t
# t° =1 TN B

1) 1+ %°C, @) 1+ %C, +*°C,
®3) 1+ %C, (4) T8 § B T
afe Tt e

(1 -2 5)(x) (3)
Lz 1 1JM=H & srd s A, A ;
11 -7 p/\z q

(Dp+q=2 2)p+q=10
B)p-q=2 (4) TTH 9§ *IE &l
g a,b,c fafy= qen vfg T @, @
(a2+b2+cz) ab+bc+ca ab+bc+ac
ab+bc+ca (az+b2+cz) (bc+ca+ab)
ab+bc+ca (ab+bc+ca) (a2+b2+cz)
god B

(1) ==

(2) IRET 91 g TS
(3) U= AT FOTHS
(4) STIRET qLT TATCHS

Hed HE & fau wH
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77. Two coins A & B are kept in an urn. When | 77. 93 # €1 fags A 991 B W@ EICRIRSCRREE)
coin A is flipped the probability of getting A VT WA R, @ 3Wh fud W wY
head is 1/4 while for B is 3/4. One coin is WIfahdl 1/4 S@fh B &1 3/4 ¥1 39 9 A
randomly chosen form this bag, tossed Y Ag=sd U foaeht e g IR STl
twice and it falls head on both occasions. ST € a4 SF1 OR fud o €1 sHeh faewn
The probability that it is coin A is : A B w1 gt B

9 1 9 1
(1) 10 (2) 1 (1) 10 2) 4

3 1 3 1
@) 5 @ 15 3 7 @ 75

78. Let A={a;, ay a5...... } be a set containingn | 78. HMA = {a,, a,, a5 ...... } Toh HH==F AELCER
elements. Two subsets P & Q of it is formed 31 foemm B < STeg=g P a91 Q WA
independently. The number of ways in TIATI Waﬂﬁaﬁw,mﬁswgc—n@aﬁ
which subsets can be formed such that 39 yeRR fAfHa fan s gesan & fF (P-Q) 8 3=
(P—Q) contains exactly 2 elements, is 2 31 fogdm &, gl
(1) "c, 2" @) "c, 3" 1) "c, 2" @) "c, 3"

3)"c, 2" (4) None of these (3)"C, 2" (4) T8 T HE TE
79. LetaandBarerootsof5x2—3x—1=O,then 79. ‘=I17|T5x2—8x—1=0$13§[(xﬁ9ﬂ[3‘@,?ﬁ
2, a2 3 a3 2, a2 3 a3
{(oc +B)x — [%} x? + E%j x3 - } {(oc +B)x — [%} x? + E%j x3 - }
is : BT
(1) x> +3x—5 2)x>—3x—5 (1) x> +3x—5 2)x>—3x—5
3) X+ 3x+5 (4) none of these 3) X+ 3x+5 (4) TTH 9 FIE &l
Hed w1 & fae w@e
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80. Consider two positive numbers a and b. | 80. TSl ¥HIHS TE&AE a qM b T A a qA b
If arithmetic mean of a and b exceeds 3
3 wwr—cﬁmw,sﬂ'o%waﬂmmwﬁgafw%
their geometric mean by 5 and geometric
mean of a and b exceeds their harmonic qol a 91 b I Tjﬁ;r{ e, T W 9 6
’ 5
6
m;zan ;oy 5 then the absolute value of s 2, @ (a2 _b?) o e T &M
(a”—b") is equal to: (1) 153 (2)135
1)153  (2)135  (3)154  (4)136 (3) 154 (4) 136
|z-2 z—2
81. IfA= z-Z+2=3,zeC and 81. IEA= zzz+2=3,zeC e
Zy, Zy, Z3, Zy € A are 4 complex numbers Zq, Zg, Zg, Zy € A, 4 Tfgy T, 9y g9
representing points P, Q, R, S respectively . 5
on the complex plane such that | S P QR SH
Z, — 7y = 7, — Zy, then maximum value of cfe 7= 7 =2, - 2, B, S PQRS
area of quadrilateral PQRS is : &Il 1 ATHHaH HH BT
9 9 9 9
@5 @ 5 M 5 @ 5
39 (4) 16 3)9 (4) 16
82. The number of possible tangents whichcan | g2, e eqsi Y@nedi =1 Hean, S & 4x° - 9y° = 36
be drawn to the curve 4x” — 9y2 = 36, which TR S S Fehdl § S EE W@ 5x + 2y —10 = 0
are perpendicular to the straight line % Taq §, 2
5x + 2y -10 =0 1s
(1) 3= @)1
1 2)1
(1) zero @ 3) 2 (4) 4
(3) 2 (4) 4
Hed w1 & fae w@wE
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83. The locus of feet of perpendicular from _ 9 9
either foci of the ellipse 83. ?ﬁdqﬂ (X R 1) - (2X 2y - 6) =20 1
) ) fopell Tt T oX g@ent ARl | S T
(x—y+1) +(2x+2y—6) =20 on any trla'av‘rﬁ@qﬂ@m
tangent will be :
1) x*+y2+2x+4y+5=0
1) x*+y2+2x+4y+5=0
2) x? 2 -5=
@) x2 432+ 2x + 4y —5=0 (2) x* +y* +2x+4y-5=0
B) x*+y*-2x—4y-5=0 @3) x* +y? —2x -4y -5=0
(4) x* +y* -2x ~4y +5=0 4 x®+y% -2x—4y+5=0
84. The locus of the middle points of the chords | 84. W™ y2 = 4ax ] ST & 7Y ﬁgaﬁ G|
of the parabola y° = 4ax, which passes forgaer, St qafeg ¥ TeRaT &, e
thr0121gh the origin is: , ) y2 - ax @) yz — 9ax
(1) y" = ax (2) y" = 2ax ) )
(3) y° = 4ax (4) X° = day (3) y = 4ax (4) x* = day
85. Let A(2, 3), B(4, 5) be two points and | 85. HFMIA(2, 3), B4, 5) A fag Ean M1 C = (x, y)
let C = (x, y) be a point such that o fag SAURR T (x — 2)(x — 4)+Hy—3)(y—5) =0
(x — 2)(x — 4)+(y-3)(y=5) = 0. If area of %1 7z B ABC 1 &red \/Eaﬁs‘oh‘lﬁ%,ﬁ
AABC =+/2 $q. unit, then maximum number xy 9Uda ° C ot feafqal &1 sifasan gen
of positions of C in the xy plane is : B
11 (2) 2 11 (2) 2
3)3 4) 4 3) 3 (4) 4
86. Ifthelinesx+2ay+a=0,x+3by+b=0 | 86. ARTT@E x+2ay+a=0,x+3by+b=0dd
and x + 4¢y + ¢ = 0 are concurrent, then a, b Xx+4cy +c= 0 G B, T a, b 991 ¢ f7=1 Sof
and c are in H Rt
(1) A.P. (2) G.P. (1) AR Sof (2) TR St
(3) H.P. (4) None of these (3) TUTHSE it (4) 370 § o &
Hed w1 & fae w@e
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87. If cot ;>E, n € N, then the maximum | 87. 3¥fg cot ;>g,neN‘bﬁ,?ﬁnaﬂ3ﬁW‘Qﬁ
value of n is BN
1) 6 ©) 7 1) 6 ©) 7
3) 5 (4) None of these 3) 5 (4) T8 | HE &
88. If sin® + /3 cosd = 6x — x° — 11, xeR, 88. AT sind + /3 cosd = 6x — x° — 11, xeR,
0 < 0 < 2m, then the equation has solution 0<0<2r &, G0 & & & fod
for (1) x %1 T HHE BT
E; one Vallue off: X (2) x & &1 uH A
two value of x . .
(3) infinite value of x (8) x % ST A &
(4) no value of x (4) x T 1S HIF &1 BRI
89. If a, B, y be the angles made by a line with | 89, afg x, y TN z 3787 & WY T 1@ g I T
X, y and z axes respectively so that IO A o, B, y 3 TFR & T
2( tan® o N tan®p N tan®y 3sec? 9 2( tan® a tan”p tan®y 350029
L1+tan o 1+tan?p 1+tan yJ 2’ L1+tan o 1l+tan®p 1+tan y) 2’
then 6 = &, @ 6 &1 AH B
n n n n n n n n
O 75 @ 75 ® 5 @3 @ 75 @ 75 G5 @3
90. Ify=2x+cot 'x+ log(\1+x® —x), theny 90. IfEy=2x+cot 'x+ log(y1+x% —x) B,y B
(1) decrease on (—w, ) (1) ST (—o0, 00) H BIEHH BT |
(2) decreases on [0, o) (2) AU [0, o) T I 8 |
(3) Decreases on [0, ) and increase (3) I [0, o) H TTEHH AT A=A (—o0, 0]
on (-, 0] T FEHE B |
(4) increases on (—o, ©) (4) STAUA (—o0, 00) H FLHAM BT |
Hed w1 & fae w@wE
0000CJAT03118013 H-37/38



zar] ALLEN All India Open Test/Leader & Enthusiast Course/JEE(Main)/24-03-2019
Hed HE & fau wE

Pat to Succsra JRKOTA (RAJASTHAN)

H-38/38 0000CJAT03118013



	cover
	Phy]
	Che
	Maths



