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PART A — PHYSICS

ALL THE GRAPHS GIVEN ARE SCHEMATIC

AND NOT DRAWN TO SCALE.
A student measures the time period of 100
oscillations of a simple pendulum four
times. The data setis 90 s, 91 s, 95 s and
92 s.
measuring clock is 1 s, then the reported

If the minimum division in the

mean time should be :

(1) 92+2s
2) 92+50s
3) 92+18s
(4) 92+3s

A particle of mass m is moving along the
side of a square of side ‘a’, with a uniform
speed v in the x-y plane as shown in the
figure :
a
y D C
ayo vpad
A v

<

450 R

»X

)
Which of the following statements is false

%
for the angular momentum L[ about the

origin ?
— mo A
(1) L =- —= R k when the particleis

V2

moving from A to B.

@ T-mo|f—a|k when t
=mv|—=—a when the
V2
particle is moving from C to D.
— R A
B) L =mo [— + a} k  when the

V2
particle is moving from B to C.
nmo
V2

moving from D to A.

- A
4) L= R k when the particle is
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UM A — oifeer fagm

few 3 gyt arE amaEa § ST

@l & YA {@liehd Tal &1
Teh BT Teh T ST -Qeieh o 100 STt
T THI 4 IR WG T SR TR 90's, 91 s,
955 3R 92 s UMT ¥ TEIETA i TS FSH
IATH ST 15 T | T A T3 HIEA THA hl
34 foramn =nfed :

(1) 92+2s
2) 92+50s
(B) 92+18s
4) 92+3s

o H o 0 W F ey TAH RN m FHIAH
1 Teh U1 ThEHM T, v § 39 o1 &l =T
T = T & S for fost o <t wen ®)

a
y D C
ayv vAd

A v

<

450 R

O »X
T =1 § § HEE ®eF, 39 HU & qateg
3 firé it st [ % o, e §2

%__@ A

1) L= ﬁRk,WWAﬁBaﬁ
3R =9 W T

(2) f=mv[%—a}£,WWCﬁ
D & 3R 9 @I 7 |

(3) f=mv[%+a}2,WWBﬁ
C &l 1R = W R
a_@ A

(4) L—ﬁRk,WWDﬁAaﬁaﬁ'{
TA@LN
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A point particle of mass m, moves along
the uniformly rough track PQR as shown
in the figure. The coefficient of friction,
between the particle and the rough track
equals u. The particle is released, from rest,
from the point P and it comes to rest at a
point R. The energies, lost by the ball, over
the parts, PQ and QR, of the track, are
equal to each other, and no energy is lost
when particle changes direction from PQ
to QR.

The values of the coefficient of friction u
and the distance x(=QR), are, respectively

close to :
» Do
h= 2 m
v 30° R
Horizontal — Q
Surface

(1) 0.2and 6.5 m

(2) 02and35m

(3)« 0.29 and 3.5 m

(4) 0.29 and 6.5 m
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‘m’ SSTH 1 Tah foig 0T Teh GRGL 99 POR
(foa <fEd) WA @I g1 & iR g & o=
HH0] Ul 4 T 1 HU P Y B T % g R T
g R T ST | 99 % 9T PQ 3R QR W
T B RO GRT GE hl TE el aeR © |
PQ¥ QR W B dTl foun sIgeia | hig i
T & B |

ol w1 3R T x(=QR) F HF T § HU: :

2 P
h=im
; 30° R
g wme — Q

(1) 023K 65m

(2) 023 35m

(3) 029 3R 35 m

(4) 029 3R 65 m
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A person trying to lose weight by burning
fat lifts a mass of 10 kg upto a height of
1 m 1000 times. Assume that the potential
energy lost each time he lowers the mass
is dissipated. How much fat will he use
up considering the work done only when
the weight is lifted up ? Fat supplies
3.8%x107 ] of energy per kg which is
converted to mechanical energy with a
20% efficiency rate. Take g=9.8 ms™?2:

(1) 245%x1073 kg
(2) 6.45x1073 kg
(3) 9.89x1073 kg
(4) 12.89x1073 kg

A roller is made by joining together two
cones at their vertices O. It is kept on two
rails AB and CD which are placed
asymmetrically (see figure), with its axis
perpendicular to CD and its centre O at
the centre of line joining AB and CD (see
figure). It is given a light push so that it
starts rolling with its centre O moving
parallel to CD in the direction shown. As

it moves, the roller will tend to :

(1) - turn left.

(2) turn right.

(8)  go straight.

(4) turn left and right alternately.
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T YR IR & T8 W AR i =
T A &1 g8 /A S § R fad wm
SR S H o g § SR A @ H fearfast
ol T T BN € | IR Y ST Sl ot © S
FifAHT ol H St & 1 AF o foh 991 51T
T TE Tl 3.8 x 107 ] U kg 9R €, T ST
A 20% DT o1l § Igad 1 o1« afg
Th YR 10 kg o YR I 1000 9) 1 m
F SEE d% SW AR A HT € 99 STH
IR & 1 & © ¢ (g =9.8 ms—2T)

(1) 245%x1073 kg

(2) 6.45x1073 kg

(3) 9.89x1073 kg

(4) 12.89x10~3 kg

T TP H 3P ;WY O W ASH Th TR
ST T § 8 SY AB 9 CD ¥d W A8Hfid
T @ ¥ (Fast Sf@d) | Aok 1 2387 CD |
AT § 3R O i ¥ & SEe= B | o 9
Hehot T YR ¥ TR 9 ThR Jehl A
Ll € foF O 1 = CD & "\ ® (fo
TfEd) | =ferd g1 ST o 918 I8 UK :
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A satellite is revolving in a circular orbit at
a height ‘I’ from the earth’s surface (radius
of earth R ; h<<R). The minimum increase
in its orbital velocity required, so that the
satellite could escape from the earth’s
gravitational field, is close to : (Neglect
the effect of atmosphere.)

1) 2gR
2 R
3) sR/2

4 JeR (V2 -1)

A pendulum clock loses 12 s a day if the
temperature is 40°C and gains 4 s a day if
the temperature is 20°C. The temperature
at which the clock will show correct time,
and the co-efficient of linear expansion
(@) of the metal of the pendulum shaft are

respectively :

(1) 25°C; @=1.85x10"5/°C
(2) 60°C; @a=1.85x10"4/°C
(3) 30°C; @=1.85%x1073/°C

(4) 55°C; @=1.85x10"2/°C
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JeAT i T8 9 1 HeE TR T STE FAHR
T TR AL I 1§ (YT Hi e R a
h<<R) | Gt % Tocd & ¥ T HH h
o ot el 1fa H sTavdes =<Aan aeama
T (IgHEH™ 9 S g e 1)

(1) 2gR
(2) sR
(3) gR/2

@ R (V2 -1

Teh Urgad H8! 40°C T9HH T 12 s Ffafed
#fiHt 21 STt § 9T 20°C ATTHE W 4 s gfafea
IS & W g1 AeEE e W 9% e '
ST G Y=g ™ hi ©ITq <hl X9 - WER 0Tk
() FFRL: € :

(1) 25°C; @=1.85x1075/°C
(2) 60°C; @=1.85x10"%/°C
(3) 30°C; @=1.85x1073/°C

(4) 55°C; @=1.85x10"2/°C
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An ideal gas undergoes a quasi static,
reversible process in which its molar heat
capacity C remains constant. If during this
process the relation of pressure P and
volume V is given by PV" =constant, then
n is given by (Here Cp and Cy, are molar
specific heat at constant pressure and

constant volume, respectively) :

Cp
1 n=—=
Cy
@ n-c—2
C-Cy
6 noCroC
c-Cy
W n-CCv
C-Cp

‘n” moles of an ideal gas undergoes a
process A—B as shown in the figure. The
maximum temperature of the gas during

the process will be :

A

(2)

(3)

(4)
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T 3TEY 1 SchHua Wifds-+ed Yohe 9
T § T SHeh! HieR-Ssd1- e C feer
Tl T A 39 ke 3T T« P I T
V &% o9 a9 PV"=constant T | (Cp T
C, e feer e 9 feer 3taaT W -

oI ®) q@ ‘u’ & fod Teieo § -
_Cp
W) n=gl
_C-6Cp
@ =gl
_Cp-C
Gy m=c"g,
_C-Cy
4) n_—C—Cp

‘o’ TE STeE 19 T WehH A—B ¥ et €
(fe=ref@) | =6 YshH & SR SHeh! 3Tehad
AIHH 81T

B

NG

Vo 2V, V

9 BV
4nR
3V
2nR
9 BV
3 - J Y
() 2nR
9 BV
nR

1)

(2)

4)
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10. A particle performs simple harmonic | 10. Teh U ‘A’ 3TAH H AT Qe e @l
2A v
motion with amplitude A. Its speed is €1 S T8 9 - Y 3 T UG §
trebled at the instant that it is at a distance Tl 3T S9! TG fa [l X & S ©1 d
% from equilibrium position. The new THRT = I ©
amplitude of the motion is :
() gm (1) %Jﬁ
(2) 3A (2) 3A
3 AV3 (3 A3
7A 7A
4) — 4) —
@ = @ =
11. A uniform string of length 20m is | 11. 20 mmﬁwﬁgﬁﬁ@wgww
suspended from a rigid support. A short Y THIE T B | 3Heh Tt fR 9 T gan
wave pulse is introduced at its lowest end. TT-TE AMfAd Bl €1 S TR Tk t@%ﬁ
It starts moving up the string. The time T T o1l 9 ©
taken to reach the support is': ( g=10 ms 2 ﬁ)
(take ¢ = 10 ms~?)
1) 27V2s (1) 27V2s
(2) 2s (2) 2s
(3) 2v2s (3) 2V2s
4) 2 4) 2
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12. Theregion between two concentric spheres | 12. oo w aem v’ & S Th-sht el o (e
of radii ‘a” and ‘b’, respectively (see figure), ofEd) o9 & WA ° T STe-uaE
A o .
has volume charge density p = o where p= B, el A FeRi® T aem r Fg A T
A is a constant and r is the distance from Tl o g W T foag-3Tmas Q Tl ‘A’ &
the centre. At the centre of the spheres is 98 AH Sar e el % o= ok e H
a point charge Q. The value of A such THTTH Jgd-&7 2
that the electric field in the region between
the spheres will be constant, is :
(& (&
Q Q
1 1
M 2ma? ) 2mra’
Q Q
2) — e n &
D 2 - @) @ 02 - )
2Q 2Q
3) 75 o) 3 T2 a3y
3) 7T(az_bz) 3) 7T(az_bz)
2 2
@ 24 @ 24
ma ma
E/Page 8 SPACE FOR ROUGH WORK / T% & & foq s
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13. A combination of capacitors is set up as | 13. WG § 97 T qRae ! fo=t H fe@man T
shown in the figure. The magnitude of FAIRCGD fag-tmast Q (fS9eht A 4 uF aen
the electric field, due to a point charge Q 9 uF AT HUIRGH & Fel STARl o SR )
(having a charge equal to the sum of the % BRI 30 m S T SAA- & 1 IRHATOT BT
charges on the 4 uF and 9 uF capacitors),
at a point distant 30 m from it, would
equal :
3 uF 3 uF
4 uF — 4 uF —
9uF 9uF
2 uF | 2uF |
11
= =
8V 8V
(1) 240 N/C (1) 240 N/C
(2) 360 N/C (2) 360 N/C
(38) 420 N/C (3) 420 N/C
(4) 480 N/C (4) 480 N/C
14. The temperature dependence of resistances | 14. qran qen THTfed (undoped) fafersrm™ &
of Cu and undoped Si in the temperature gfeRIE bt 3ok qMaH T TR, 300-400 K
range 300-400 K, is best described by : AN HaTe H, & fod 98t wem 7
(1) Linear increase for Cu, linear 1) dfen % fer Yeia sera e fafeesd &
increase for Si. for @i @@ |
(2) Linear increase for Cu, exponential (2) dfen % fors YEi= wera e fafeesd &
increase for Si. o =endiont Ied |
(3) ‘Linear increase for Cu, exponential (3) dren % et Y&t sera qen fafesm &
decrease for Si. fordr =edient werd |
(4) Linear decrease for Cu, linear (4) dren % fordt Y@ wera aon fafas™ &
decrease for Si. o el wemE |
E/Page 9 SPACE FOR ROUGH WORK / T & @ foq sig
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15. Twoidentical wires A and B, each of length | 15. T THTHH AR A 9 B Y& &l o ‘I, §
‘', carry the same current I. Wire A is bent T 91 [ JaTfed B 1 A Wl Higeh R B 1
into a circle of radius R and wire B is bent T g9 3R B I HgH oSl ‘0’ 1 T ot
to form a square of side ‘a’. If B, and By AR S T AfS B, A9l By shHRT: Id Ed
are the values of magnetic field at the & qA Tk kg W gEHRE & T,
centres of the circle and square LERCRRIN B_A 2
respectively, then the ratio Ba s Bg
2 Bp 2
1 1
8 8
2 2
@ T @ T_
1672 1672
2 2
@ 7 @ 7
16 16
2 2
4 Z_ 4 T_
8\2 8\2
16. Hysteresis loops for two magnetic materials | 16. 3l J=hIa & A qe B & fod feeddfag-
A and B are given below : o A femm & €
B B B B
. j ; . J :
(A) ’/(B) (A) ’/(B)
These materials are used to make magnets T Ul 1 e ST faga-Siel &
for electric generators, transformer core q¥eh, g TRIHT ! SIS Td ﬁgﬁ—w Edl
and electromagnet core. Then it is proper IS 3G o M | foharl ST € | 79 98 3f=a
to use : gfw:
(I) A for electric generators and (1) A S foRd-SHE a9 TRAhIE
transformers. A fopan ST
(2) A for electromagnets and B for (2) A H T forpa-graesk | 991 B &
electric generators. forga-SeX # fopan Sw |
(3) A for transformers and B for electric (3) A ®1 IHH FAEHA H qoT B W
generators. ﬁg‘«r—@ﬁiaz H fopan ST |
(4) B for electromagnets and (4) BRI S forgd-gweleh Qe SRR
transformers. g H fopan S
E/Page 10 SPACE FOR ROUGH WORK / T% & & feu smg
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17. An arc lamp requires a direct current of | 17. T 3T TF I FeRTRIG it o ford 80 V
10 A at 80 V to function. If it is connected 10 A &t T 917 (DC) Tt TEwdehdl Bidt il
to a 220 V (rms), 50 Hz AC supply, the I 3Tk I 220 V (rms) 50 Hz Y@t &
series inductor needed for it to work is (AC) ¥ =i & T goft § v arel Tehed
close to : FAFE :
(1) 80H (1) 80H
(2) 0.08 H (2) 0.08 H
(3) 0.044 H (3) 0.044 H
(4) 0.065 H (4) 0.065 H
18. Arrange the following electromagnetic | 18. 7= ufd saicH Sga-grrenta faferol sl 3Tet
radiations per quantum in the order of TSl o e §U A H T
increasing energy :
A : Blue light  B: Yellow light A HIeT YR B : Hiel Yeht
C: X-ray D : Radiowave. C: X - fertol D : Xfea @
(1) D,BAC (1) D,B AC
2 ABDC (2) ABDC
3 CABD 3 CABD
4) B ADC 4) B,ADC
19. An observer looks at a distant tree of | 19. T T&d 10 m 3 TS ! Teh 20 AL &\
height 10 m with a telescope of magnifying el Sfareentd ¥ @ T I Hegd B ?
power of 20. To the observer the tree
appears :
(1) 10 times taller. (1) US107 FAEI
(2) 10 times nearer. (2) U107 9™ 7
(8) 20 times taller. (3) US20TA ST
(4) 20 times nearer. (4) TS20 M UH I
E/Page 11 SPACE FOR ROUGH WORK / T% &t o o srg
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20. The box of a pin hole camera, of length L, | 20. U& T -2 | 1 AIE ‘[ g qen fog <t
has a hole of radius a. It is assumed that B a1 39 W A T S AR Fh™
when the hole is illuminated by a parallel smafa © 1 fog o 9 aTelt ¥ W a1 wie
beam of light of wavelength A the spread o1 foredR fog o Sanfidta strer den faedd
of the spot (obtained on the opposite wall % R U foR 1 et AN B | 59 Tl A
of the camera) is the sum of its geometrical ~AdH AR b, TS HUSER
spread and the spread due to diffraction.
The spot would then have its minimum
size (say b,;,) when :
2 (22 2 2
1) a= T and b, L 1) a= T M bpin=|"1
242 242
(2) a=+JAL and b, (T] (2) a=+AL T b, . = (TJ
3) =JAL and b (3) a=+AL T b_. =4AL
A2 A\
4) a= T and b V4L 4) a= Nrm qAq b = V4AAL
21. Radiation of wavelength 4, is incident on | 21. T& BRI-Ud W A qUICE &1 FehTel Adfad
a photocell. The fastest emitted electron ?1 Scafsia soiagl &t eifusan nfd o 7
has 3speed v. If the wavelength is changed A % 3 7 seatda TR A
to T/l’ the speed of the fastest emitted 1ferspay i &R
electron will be :
1 1
4\2 42
1 > | = 1 > | =
® > o) ® > o)
1 1
42 42
2) < o= 2) < ol=
@ <3 @ <3
1 1
42 4\2
3) =ol 2 3 = 2
o). 5] ® =3
1 1
32 3)2
4 = — 4 = —
@ -3 @ =43
E/Page 12 SPACE FOR ROUGH WORK / T% & & feu smg
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22. Half-lives of two radioactive elements | 22. T YfedigH @ A 1 B &1 TSI HHw:
A and B are 20 minutes and 40 minutes, 20 min T 40 min 8 | YRY § SHT & T o
respectively. Initially, the samples have TfYeRl o H&AT ISR 21 80 min & I
equal number of nuclei. After 80 minutes, A T Bk &9 gU IR Sl HEAT M ST
the ratio of decayed numbers of A and B B
nuclei will be :
(1) 1:16 (1) 1:16
2 4:1 2 4:1
B3) 1:4 B3) 1:4
(4) 5:4 (4) 5:4
23. Ifa, b, ¢, d are inputs to a gate and x is its | 23. Qih‘ﬁ'éff a, b, c,dW%@'(xﬂW%l
output, then, as per the following time 9 fd T EE-UTE & STIER e ?:
graph, the gate is :
d T d T UL
c [ c [
b L b L
a [ a [
X J X J
(1) NOT (1) NOT
(2) AND (2) AND
@) OR (3) OR
(4) NAND (4) NAND
E/Page 13 SPACE FOR ROUGH WORK / T% &g o felq wie
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24. Choose the correct statement : 24, G wHA G
(1) In amplitude modulation the (1) 3T AIged d I g i a8h

amplitude of the high frequency T % M H agad waf faea &
carrier wave is made to vary in 3T & ?PlEQFﬁ%I

proportion to the amplitude of the

audio signal.

(2) In amplitude modulation the (2) 3T HIgeH H 3= Agfd H dAEH
frequency of the high frequency T T A § sqare st faree &
carrier wave is made to vary in 3T &6 WTEﬁ%I
proportion to the amplitude of the
audio signal.

(3) In frequency modulation the (3) STgfd AIged ¥ I Aghd & dew
amplitude of the high frequency T o EH H a5 g foed &
carrier wave is made to vary in 3T aqgcrﬁﬁ%|
proportion to the amplitude of the
audio signal.

(4) In frequency modulation the (4) oAfa HIged H IH-TgMd Hi RS
amplitude of the high frequency T i ST | dear e faTa it
carrier wave is made to vary in g & W@%I
proportion to the frequency of the
audio signal.

25. A screw gauge with a pitch of 0.5 mm and | 25. T Bh-s1 &1 I 0.5 mm T 3R 35 Iia-
a circular scale with 50 divisions is used to el T 50 9T § | T9% NI Uk Taoil
measure the thickness of a thin sheet of aquﬁﬁm ‘\Tﬁ?fﬁlﬁm qrat T|-§| Y &
Aluminium. Before starting the qd g 9 T Tk e Bh-T & Q) Sl ohl
measurement, it is found that when the qrgeh | AT ST € e 45 9 A T hd
two jaws of the screw gauge are brought T o FUI BT © 3R & Whed 1 I (0)
in contact, the 45t division coincides with Hfvra ¥ fe@a g & Thel 1 ISl A
the main scale line and that the zero of 0.5 mm T 25 & YA &I Thol A &
the main scale is barely visible. What is YTt _5;[, qr 3ie i ﬁ’l'd'lé 1 B 2
the thickness of the sheet if the main scale
reading is 0.5 mm and the 25 division
coincides with the main scale line ?

(1) 0.75 mm (1) 0.75 mm

(2)  0.80 mm (2) 0.80 mm

(3) 0.70 mm (3) 0.70 mm

4) 050 mm (4) 050 mm
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26. A pipe open at both ends has a |[26. I TRl | o T Uy & ag |
fundamental frequency fin air. The pipe qA-3gia f’ 81 WY S HEAER IR
is dipped vertically in water so that half of wﬁ—m@ qeh O ° EEIRISIG LRG| TH
it is in water. The fundamental frequency o ARY-hTeH i Yol ST 2
of the air column is now :

f f
5 5

3f 3f
@ = @ =
®) 2f ®) 2f
@) f @ f

27. A galvanometer having a coil resistance | 27. T TfcomHIeX & SEd I TFRIY 100 Q B |
of 100 Q) gives a full scale deflection, when 1 mA 9T JaTfegd s W Eﬂﬁ%—@n_d fasm
a current of 1 mA is passed through it. o €1 39 Tl Fl 10 A o THIX §
The value of the resistance, which can oo & Tl S gfoy M e ae ©
convert this galvanometer into ammeter
giving a full scale deflection for a current
of 10 A, is:

(1) 0.01 Q (1) 0.01 Q
2 20 2 20
3) 0190 3) 010
4 30 4) 3Q

28. In an experiment for determination of | 28. Teh TINT leh AT i — & UTh SThT Th ETe]
refractive index of glass of a prism by G 99 fosw &1 eTqadis fHeten S g1 S
i — 6, plot, it was found that a ray incident T fomton I 35° T 3TMafad i W 98 40° §
at angle 35°, suffers a deviation of 40° and forafera 2idt © 9en 98 79° W g 2l 2 | ELS
that it emerges at angle 79°. In that case feafa & =1 & 9 <9 79 STUadAE &
which of the following is closest to the 3TfYehad AF % Ted U © 2
maximum possible value of the refractive
index ?

(1) 1.5 (1) 1.5
(2) 1.6 (2 1.6
@) 17 @) 1.7
4) 1.8 4) 1.8
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29. Identify the semiconductor devices whose
characteristics are given below, in the

order (a), (b), (c), (d) :

I I
(a) (b)

Resistance

Intensity
of light

©) (d)

(1) Simple diode, Zener diode, Solar cell,
Light dependent resistance

(2) Zener diode, Simple diode, Light

dependent resistance, Solar cell

IIluminated

(38) Solar cell, Light dependent
resistance, Zener diode, Simple
diode

(4) Zener diode, Solar cell, Simple diode,

Light dependent resistance

30. For a common emitter configuration, if

a and B have their usual meanings, the

= 1.
~CAREERINDIA

29. o (a), (b), (0), (d) s@ Fifa = f 3

oo w9 fo 9ty fearEw &
arfyrererfores ITE € 2
I I
%LV HLV
(a) (b)
I aqwﬁa RIGRCH
YhTET hi
AT NIEKI
(© (d)
(1) HER0 SHEIE, SR TS, |’ 9d,
LDR (@ge fetme= o)

(2) SR SHEE, FERY EEE, LDR (dES
fete= ASe), dier ¥

(3)  EREd, LDR (e fetre= Mee),
S e[S, |ERT SEre

(4) SR SHEre, Hiel e, WY SHElS,

LDR (@Ee feume= fee=a)

30. SIS faad & & o dem g
e = | R ey T 2?7 o9 B

incorrect relationship between o and S g T HaeE A €

is

(1) %=%+1 1) %=%+1

2 a= % 2 a= %

©) azlfﬁ ©) azlfﬂ

@ e 15232 @ = 1f2,82
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PART B — CHEMISTRY YT B — A fagm
31. At 300 K and 1 atm, 15 mL of a gaseous | 31. 300 K d¥7 1 atm <Td 9Y, 15 mL REsie)
hydrocarbon requires 375 mL air BESIeA % YU S8 % ferd 375 mL 91
containing 20% O, by volume for complete e ST & STMER W 20% STSH §, i
combustion. After combustion the gases eI Bt 81 T8 % a8 9 330 mL
occupy 330 mL. Assuming that the water St € | I WA U a1 g i g9 T4 H
formed is in liquid form and the volumes T qen 3 A TS < W STREGH! Shi AT
were measured at the same temperature Tl'sp %T‘ﬁ %T&'@WET:[ <hl q?l'ﬂi\?ﬂ % :
and pressure, the formula of the
hydrocarbon is :
(1) C3Hg (1) CHq
(2)  GHg (2) CsHg
(3) C,Hg (3) C,Hg
4) C,Hy, 4)  C4Hy
32. Two closed bulbs of equal volume (V) | 32. FHM 3T (V) % &I 95 dcd, 56 T 31ew
containing an ideal gas initially at pressure 9 gRfse < p, qAIA¥ T; W T T, Th
p; and temperature T; are connected 0T SR hi Tefel <Jd q Tr\l? ESREIRED
through a narrow tube of negligible % o d e g fRTH I &
volume as shown in the figure below. The Sl ehl A9 seTehl T, sh fean s ©1 3w
temperature of one of the bulbs is then HE pf% :
raised to T,. The final pressure pyis :
T, T, T, T, T, T, T, T,
@ Pi V) |—=>| @ @ @ Pi V) |—=>| @ Prv
[T [T
1) i I+ 1 1) i (Tl + T
T T
2 | — 21 o 2p, | —1
@ PAFRET, @ Pl +
I I
2p; | —5— 2p; | —=5—
@GP+ 1 @G P+,
T, T,
2p; | =———=— 2p | ———=—
(4) Fi T+ T (4) i T+ 1
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33. A stream of electrons from a heated | 33. & 7o framc @ el soiagit 9/ &l
filament was passed between two charged V esu o fava=R W W 1 AERE @@l
plates kept at a potential difference V esu. o= § AN S T AfG Terae o Ao ad
If e and m are charge and mass of an Hefd s edMmB A/ AR AR A ET G
electron, respectively, then the value of foraer g fean SmEm? (S« ‘:{ﬁﬂ?ﬂ e fke)
h/A (where A is wavelength associated Traf-ed qiesd /\%)
with electron wave) is given by :

(1) meV 1) meV
(2) 2meV (2) 2meV
3) meV 3) meV
(4) 2 meV 4)  J2meV

34. The species in which the N atom is in a | 34. 9% Ssfisl, fSEH N YA sp HeHT0T T SFereen
state of sp hybridization is : HE, B
(1) NO, (1) NO¥
(2) NO, (2) NO,

(3) NOj3 (3) NO;3
4) NG, 4) NO,

35. The heats of combustion of carbon and | 35. eI AT ST HAGEES hi G&- S HAT:
carbon monoxide are —393.5 and —393.5 99T —283.5 k] mol ! g1 weA
—283.5 k] mol 1, respectively. The heat HHIFETEE ht HYfer 1 (k] H) U Hiel 2l
of formation (in kJ) of carbon monoxide
per mole is :

(1) 1105 1) 1105

(2) 676.5 (2) 676.5

B) —676.5 (3) —676.5

(4) -110.5 4) -110.5
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36. 18 g glucose (C,H,;,0,) is added to | 36. 18 g 7™ (C,H,,0) I 178.2 g Ul H
178.2 g water. The vapor pressure of e S g | 39 St faea & faw sia
water (in torr) for this aqueous solution 1 9T S1el (torr H) BT
is:
(1) 7.6 (1) 7.6
(2) 76.0 (2) 76.0
(3) 7524 (3) 7524
4) 759.0 (4) 759.0
37. The equilibrium constant at 298 K for a | 37. dM4HM 298 K W, Teh AMfsFMA+B=C+D
reaction A +B=C+D is 100. If the initial o ferq 5 feedish 100 1 A wRfEwh Frsan
concentration of all the four species were gt =R TS § 9§ g% 6t 1 MK, 9@ D
1 M each, then equilibrium concentration 1 T 9rgdl (mol L~ 1H) BN
of D (in mol L~1) will be :
(1) 0.182 (1) 0.182
(2) 0.818 (2) 0.818
(3) 1.818 (3) 1.818
(4) 1.182 (4) 1.182
38. Galvanization is applying a coating of : 38. ﬁc_d"l'lgﬁ‘ﬂ'"l fadafras R BA@e?
(1) Pb (1) Pb
(2) Cr (2) Cr
B3) Cu B) Cu
4) Zn 4) Zn
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39. Decomposition of H,O, follows a first | 39. H,O, &I o= T guH wife =t sTfafsan
order reaction. In fifty minutes the 2l 1=y e o ELSIEE & forereT | H,0,
concentration of H,O, decreases from ST H=Al S 0.5 §0.125 M 81 St €1 el
0.5 to 0.125 M in one such decomposition. H,0, S "=dl 0.05 M t@?l'cﬁ g o 0O, ED
When the concentration of H,O, reaches S Rl ST
0.05 M, the rate of formation of O, will
be :
(1)  6.93x10~2 mol min~! (1)  6.93x10~2 mol min~!
(2) 6.93x10~% mol min~1 (2) 6.93x10~% mol min~!
(3) 2.66 L min~!at STP (3) 266 Lmin~! (STP W)
(4)  1.34x10~2mol min~1! (4) 1.34x10~2mol min~1
40. For a linear plot of log (x/m) versus log p | 40. wig—efas sfuznuo guardt aw @
in a Freundlich adsorption isotherm, log (x/m) 9 log p % o9 Y ™
which of the following statements is e & fag f= § § &9 W w91 52
correct ? (k and n are constants) (k 9 n feertiar ©)
(1) Both k and 1/n appear in the slope (1) kAW 1/n S & AW H I S
term.
(2) 1/n appears as the intercept. (2) 1/nTTEE & &Y 3@ 7
(3) Only 1/n appears as the slope. (3) HE1/n 9% TG H AL
(4) log (1/n) appears as the intercept. 4) log((1/m) TR & €I H A
41. Which of the following atoms has the | 41. 1% TTAIY3il # foheent Yo ST 31l Sedan
highest first ionization energy ? 7?7
(I) Rb (I) Rb
(2).- Na (2) Na
G K ®) K
(4) Sc (4) Sc
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42. Which one of the following ores is best | 42. WY ooy fafy g/ f1 § | a8 & W
concentrated by froth floatation method ? 3% Haitysh €9 H Wifgd fhan s wehal
€2
(1) Magnetite (1) FeRe
(2) Siderite (2) fastEe
(3) Galena (3) e
(4) Malachite (4) W
43. Which one of the following statements | 43. a1 & =Y H 7 ®adl § § ®F @1 T
about water is FALSE ? T © 7
(1)  Water is oxidized to oxygen during (1) THRETAN0 § S TR IR
photosynthesis. STTRATSI T B |
(2) Water can act both as an acid and (2) I, 3T AU Rk SHI & ¥4 H H
as a base. Y TR B |
(3) There is extensive intramolecular (3)  3Hk HEfTd grerken ¥ fawdivl 3d: 370k
hydrogen bonding in the condensed BIESIS STE Bl & |
phase.
(4) Ice formed by heavy water sinks in (4) W S RIS I A ST § el
normal water. gl
44. The main oxides formed on combustion of | 44. a1 & ¥ H Li, Na ANK & Tgd W
Li, Na and K in excess of air are, EEECII] A 3TF=P$|'IB€5’ HO: T
respectively :
(1) Li,©O, Na,O and KO, (1) Li,O, Na,O @ KO,
(2) - LiO,, Na,0O, and K,O (2) LiO,, Na,O, a1 K,O
(@)  Li,O,, Na,O, and KO, (3) Li,O,, Na,O, 91 KO,
(4) Li,O, Na,O, and KO, (4) Li,O, Na,O, @41 KO,
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45. The reaction of zinc with dilute and | 45. o 1 4 -mEfew e & @iy 5w wt
concentrated nitric acid, respectively, TffsRan gT0 ShesT: 39 B © -
produces :
(1) N,O and NO, (1) N,O @1 NO,
(2) NO, and NO (2) NO, @1 NO
(3) NO and N,O (3) NO @ N,O
(4) NO, and N,O (4) NO, @ N,O
46. The pair in which phosphorous atoms | 46. 98 I T4 HERRY GWHIYE &1 HHA
have a formal oxidation state of +3 is : AR STTEN +3 %, © :
(1) Orthophosphorous and (1)  STEMRERRY q TRIHERE T
pyrophosphorous acids
(2) Pyrophosphorous and (2)  IEIEERRY AU TEUHERIE THe
hypophosphoric acids
(3) Orthophosphorous and (3) SMATHERRY qe BEUIREHINE TS
hypophosphoric acids
(4) Pyrophosphorous and (4) IEUEERRY qU1 IRRIGERINE e
pyrophosphoric acids
47. Which of the following compounds is | 47. 70 & & &% @1 AlfiTe wifcre ao1 HUHHICH
metallic and ferromagnetic ? (<irg WT{) 772
(1) TiO, (1) TiO,
(2 CtO, (2 C0O,
(3) VO, (3) VO,
(4) MnO, (4) MnO,
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48. The pair having the same magnetic | 48. The! JrIhid 34T51'\Uf hl JTH 7
moment is :

[At.No.: Cr=24, Mn =25, Fe =26, Co=27] [At.No.: Cr=24, Mn =25, Fe =26, Co=27]
(1) [Cr(H,0)4]>* and [CoCL]?~ (1)  [Cr(HyO)J?* aem [CoCl, ]2~

(2) [Cr(HyO),J*>* and [Fe(H,0) >+ (2) [Cr(H0)J*+ aem [Fe(H,0)J*t

(3) [MnH,0)J**t and [Cr(H,0).)** ()  [Mn(H,0) > T [Cr(H,0)]**
(4) [CoCLJ?>~ and [Fe(H,0),]** (4) [CoCLJ?~ @ [Fe(H,0)4]*>*

49. Which one of the following complexes | 49. 751 # ¥ &I 1 FHIr<io TRl FHE=E

shows optical isomerism ? TR T ?

(1) [Co(NH;),Cl] (1) [Co(NH),Cly]

(2) cis[Co(en),CL,]C1 (2) cis[Co(en),CL,]Cl
(3)  trans[Co(en),Cl,]Cl (3) = trans[Co(en),Cl,]Cl
(4)  [Co(NH),CLICI (4)  [Co(NH,),CL,ICI
(en=ethylenediamine) (en = ethylenediamine)

50. The concentration of fluoride, lead, nitrate | 50. qu"'l?f e 9 9 STt gfaest o Wﬁ'ﬂ%—sﬂ @I‘s’,
and iron in a water sample from an T3ee AT A i H=dl HHL: 1000 ppb,
underground lake was found to be 40 ppb, 100 ppm 1 0.2 ppm TE TS | I8
1000 ppb, 40 ppb, 100 ppm and 0.2 ppm, S T # 9 fhgent 3= grsar 9 9 I
respectively. This water is unsuitable for T e?
drinking due to high concentration of :

(1) Fluoride (1) ™wRES
(2)  Lead (2) e
(3)  Nitrate (3) HEee
(4) Iron (4) A
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51. The distillation technique most suited for | 51. Wa‘a‘mﬁ WF{S (= R) 9 fragid
separating glycerol from spent-lye in the sk i & ft Tel IugE 3reer fafy
soap industry is : g
(1) Simple distillation (1) 9™ e
(2)  Fractional distillation (2) YUY SAHEA
(38) Steam distillation (3) ™ ™A
(4) Distillation under reduced pressure (4) FHFG T I SHA
52. The product of the reaction given below | 52. = & g 31fyfshan & ferw 3 B8R -
is:
1. NBS/hv X 1. NBS/hv X
— e —— e
2. H,0/K,CO3 2. H,0/K,CO;5
(1) @ (1)
OH OH
@ @ ®
O O
®) @/ ®)
CO,H CO,H
() Q/ )
E/Page 24 SPACE FOR ROUGH WORK / T% & & feu smg



E E
IV' CAREERINDIA
53. The absolute configuration of 53. fou M Sifier o1 fuer foama #

CO,H CO,H
H——OH H——O0OH
H—da H—a

CH,4 CH,4
is:
(1) (2R, 39) (1) (2R, 39)
(2) (2S, 3R) (2) (2S, 3R)
(3) (2S, 35) (3) (2S, 35)
(4) (2R, 3R) (4) (2R, 3R)

54. 2-chloro-2-methylpentane on reaction | 54. RIATA H 2-FIU-2-Afyerd=4, wifean
with sodium methoxide in methanol YIRS & 919 TFfehan st <t g
yields :

CHj CHj;
| |
(a) C2H5CH2(|: - OCH3 (a) C2H5CH2(I: — OCH3
CH,4 CHs
(b) C2H5CH2C| = CH2 (b) C2H5CH2C| = CH2
CH,4 CHj
() C,H;CH= (|: —CHj; () CyHsCH=C-CHj4
|
CHj; CHj;
(1)  All of these (1) 3H 9 g+
(2)© (a) and (c) (2)  (a) T ()
@) () only (@) FH (o)
(4) (a) and (b) (4) (a) T (b)
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55. The reaction of propene with HOCI | 55. W4 =t HOCI (Cl,+H,0) o e SAfufsea
(Cl,+H,0) proceeds through the o Hezadt 9 B TP Bt §, 98 ¢
intermediate :
(1) CH,;-CH*-CH,-OH (1) CH,;-CH*-CH,-OH
(2) CH,-CH*-CH,-Cl (20 CH;-CH*-CH,-Cl
(3) CH;—CH(OH)-CHjZ (3) CH;—CH(OH)-CH3
(4) CH3—CHCI-CHJ (4) CH3—CHCI-CH}
56. In the Hofmann bromamide degradation | 56. Wﬂaﬁmﬁmﬁw SR E 'Ef, NaOH
reaction, the number of moles of NaOH qadn BrzéF EREN el sl G&1 YfaHd 3THH
and Br, used per mole of amine produced o o H B
are :
(I) One mole of NaOH and one mole of (1) U 9l NaOH a1 Teh Hiel Br, |
Br, .
(2) Four moles of NaOH and two moles (2) =R 91 NaOH a1 & Hid Br, |
of Br, .
(3) Two moles of NaOH and two moles () T Hid NaOH a1 a1 Jia Br, |
of Br, .
(4) Four moles of NaOH and one mole (4) =R A NaOH T T Hidl Br, |
of Br, .
57. Which of the following statements about | 57. 1 =@ % Urefelid & ¥y § f9 4 §
low density polythene is FALSE ? A G HH T § ?
(1) Its synthesis requires high pressure. (1) 3H% HWU § I T hl EwHhdl
AT
(2) Itis apoor conductor of electricity. (2) e faga &1 €9 9 g
(3) Its synthesis requires dioxygen or a (3) U STEITHRITSH ALY TATHES
peroxide initiator as a catalyst. T (YFeh) 3Tk & ®9 |
e
(4) It is used in the manufacture of (4) I dhe (dMRl), TR-fom, anfc &
buckets, dust-bins etc. IqeA | EREN) Bt T
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58. Thiol group is present in : 58. omiia J9 fod U@ @, a8 @
(1) Cytosine (1) HEeEH
(2) Cystine (2) fER=T (Cystine)
(3) Cysteine (3) TEEH (Cysteine)
(4)  Methionine (4) AUEAHMA

59. Which of the following is an anionic | 59. = 4 9 o9 W i feesiz €2

detergent ?

(1) Sodium stearate (1) wifeam €l

(2) Sodium lauryl sulphate (2) difead @@ Tethe

(3) Cetyltrimethyl ammonium bromide (3) dfeag=dafya sHifEE smEe
(4) Glyceryl oleate (4) fomRa shfae

60. The hottest region of Bunsen flame shown | 60. = & ¢ fRR H T~ T=IH 1 Faifeeh T

in the figure below is : q e
region 4 5 4
region 3 TS 3
region 2 ASH 2
region 1 SEN!

(1) region1 1) e 1

(2) - region 2 () dF2

(8) region 3 (3) {5 3

(4) region 4 4) {5 4
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PART C — MATHEMATICS AT C — TifuTa
1 1
61. If f(x) +2f(;j =3x, x#0, and 61. 3T f(x) +2f(;j =3x, x#0 &, a0
S={xeR: f(x)=f(-x)}; thenS: S={xeR: f(x)=f(-x)} ;WS
(1) is an empty set. (1) T e aq=a 2|
(2) contains exactly one element. (2) ¥ A TH FAIFE T
(3) contains exactly two elements. (3) H dw: I HaFd B
(4) contains more than two elements. (4) T q Aferh Ta9d B |
62. A value of @ for which 273750 4o | 65 o oz T T oy g 2.1 37 sind
1—2i sind 1—2i sind
purely imaginary, is : EASIRED %, % :
T o
M 3 ® 3
T T
@ 3 @ g
(3 (3
(3) sin |- (3) sin |-
Sin_l (ij sin_l [Lj
@) NE @ 7
63. The sum of all real values of x satisfying | 63. x o 37 |l arforsh HHI 1 FRT ST THIRTT
th ti 2 +4x = 60 .
e equation 2 (x2—5x+5)k +4x PN =
b x° +4x — 60 . .
(x —5x+5) =11is: TR
1 3 (1 3
2 —4 2 -4
@) o 3 6
“4) 5 4 5
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64. If A= {53” _zb} and Aadj A=A AT, then | 64. afZ A = {53” _ﬂ AN Aadj A=A AT §
5a+b is equal to : @ Sa+b TR T
(1 -1 1 -1
2 5 2 5
3) 4 3 4
(4) 13 (4) 13
65. The system of linear equations 65. faw TR fem
x+Ay—z=0 x+Ay—z=0
Ax—y—z=0 Ax—y—z=0
x+y—Az=0 x+y—Az=0
has a non-trivial solution for : °hl Weh A= & eica fom .
(1) infinitely many values of A. (1) A SHIAE R |
(2) exactly one value of A. (2) A qIA: TH AH T
(3) exactly two values of A. (3) AhAFA: ] A gl
(4) exactly three values of A. (4) A A o TH S|
66. If all the words (with or without meaning) | 66. &% SMALL < 3181 I T i, T 3R
having five letters, formed using the letters ol |t vreal (AUl Heren SEA) hl
of the word SMALL and arranged as in a IR 6 HHTIR T W, T8 SMALL
dictionary; then the position of the word AR
SMALL is :
(1) 46th (1) 46
(2) 59th (2) 594
(3) 52nd (3) 527°
(4) 58th (4) 5874
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n
67. If the number of terms in the expansion of | 67. 3fg [1 _2 + izj ,x#0 % TER # &
X X
n
(1—%-}-%} , x#0, is 28, then the sum T G=AT 28 ©, < 39 TR H 37 ot Fedt ue|
X
of the coefficients of all the terms in this o TUTIehI T AN T
expansion, is :
(1) o4 (1) 64
) 2187 ) 2187
(3) 243 (3) 243
4) 729 4) 729
68. If the 2nd, 5th and 9th terms of a | 68. IfS Teh ST=RAR FHIG IS 1 T, 5 o q1
non-constant A.P. are in G.P., then the 9dl 9§ Ush !!UilﬂI Q’G?[ff%, g 1 IR %
common ratio of this G.P. is : %1 e 3T ®
y 2 n 2
M 3 n 3
2 = 2 =
@ 3 @ 3
G 1 G 1
4 Z 4 Z
4 3 @ 3
69. If the sum of the first ten terms of the series | 69. afg guft
2 2 2 2 2 2 2 2
(ﬁj +(23j +(31j +42 +(4éj Fonr (12) +(23J +(31) +42+(4é) Foer s
5 5 5 5 5 5 5 5
.16 . . 16
1s?m,thenmlsequalto: %umaﬂuﬁaﬂa‘m?m ?, @ m TR
g
(1) 102 1) 102
(2)° 101 (2) 101
(3) 100 (3) 100
4) 99 4) 99
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1
T p = lim (1 +tan®Vx)>* % @ log p

70. Let p =lim (1 + tan?Jx)* then log p | 70.
x—0+ x—0+
is equal to : T
® 2 ® 2
2 1 2 1
1 1
G 5 G
1 1
@ 3 @ 7
71. For x e R, f(x)=|log2—sinx| and [71. x ¢ R & fAT f(x)=|log2 —sinx| q«T
8(x) =f(f(x)), then : () =f(fx) &, 1 :
(1) g is not differentiable at x=0 (1) x=0 W g HAheF Tl il
(2) g'(0)=cos(log2) (2) g'(0)=cos(log2) 7
(3) g'(0)= —cos(log2) (3) g'(0)=—cos(log2) 2
(4) g is differentiable at x=0 and (4) x=0 W g AFFHANT T AUl
¢'(0)= —sin(log2) ¢'(0) = —sin(log2) T
72. Consider 72. f(x)= tan_l[ Hﬂj, X € (O, Zj
1 —sinx 2
— 1 + si T . w
f(X)=tan1[,/ﬁJ/xe(0/§j- R foar ST y=f(x)a%1%|§x=gm
Anormaltoy=f(x)atx=%alsopasses i 7o sAfyeid e foig & off e ST
through the point :
1 (©0 1) (0
211 2
@ (0.7 @ (0]
@™~ Z o) @ (5]
o (5] @ (0]
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73. A wire of length 2 units is cut into two | 73. 2 WF&‘ KEIl Teh diX ET R IR R o el Tl
parts which are bent respectively to form SR x E_OFI'S: LSl T o7 qAl QEFI's: ESI
a square of side=ux units and a circle of a1 I o T H AL Sl § | A 5 73
radius=r units. If the sum of the areas of AT 9 o SAHAl bl AN =JAdH g ar:
the square and the circle so formed is
minimum, then :
(1) 2x=(w+4)r (1) 2x=(w+4)r
2 @-mx=mar 2 @—-mx=ar
(B) x=2r (B) x=2r
4) 2x=r 4) 2x=r
12 9 12 9
74. The integral 2x "+ Oox 7 dx isequal | 74. HHIRA R + 5% 5 dx TR T
(x° + 2 +1) (¥° + 2 +1)
to:
) )
1) ———+C 1) ————+C
(x5+x3+1) (x5+x3+1)
10 10
@ ———+C @ ———+C
2(x5+x3+1) 2(x5+x3+1)
5 5
3) x—2 +C (3) x—z +C
2(x5+x3+1) 2(x5+x3+1)
.10 10
4 ——"——+C 4 ———+C
2(x5+x3+1) 2(x5+x3+1)
where C is an arbitrary constant. &l C Teh =3 AW
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75. lim((n—l—l) (n;n- 2) ...BnJ% is equal | 75. lim((”"i'l) (”; 2) -..BHJ% ST E -

n—o n n—o n
to:
18 18
M M
z v
@ 2 @ 2
3 = 3 =
e 2 ¢ 2
(4) 3log3—2 (4) 3log3-2

76. The area (in sq. units) of the region | 76. &

{(x, y): y222x and ¥+ y2S 4x, x=0, yZO} {(x, y): y222x aor 22+ yzs 4x, x=0, yBO}
M 73 M 73
3 3
@ 73 @ =3
3 3
42 42
® N3 ® 7=
T 242 T 242
B 27 ® 57
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77. If a curve y=f(x) passes through the point | 77. 3fc T&h ash y=f(x) foig (1, —1) & BrwL S
(1, —1) and satisfies the differential g qT STIHRA HHIHIO y(1+xy) dx=x dy
equation, y(1 +xy) dx=x dy, then f(— %j %I H= B E, f[— %j TG
is equal to :

L 2 L, 2
M -3 m -3
ok o
@ - @ -
3 2 3 2
G 3 G) 3
y = y =
@ < @ <

78. Two sides of arhombus are along the lines, | 78. 4f¢ Tk SRRk S MC I ‘ﬂ\_rilfi x@si
x—y+1=0 and 7x—y—-5=0. If its x—y+1=037M Zx—y—5=0 &I fen & &
diagonals intersect at (—1, —2), then qen sHk foaepul foig (-1, —2) W yfa=g
which one of the following is a vertex of FA &, = g R A E HE-
this rhombus ? 7?2
1 (=3 -9 @) (=3 -9
2 (=3 -8 2) (=3 -8

) B8 ) B8
3 37 3
0 (53] 0 [-53)
3 3’

79. The centres of those circles which touch | 79. 33wl o g, ST 12+ 12— 8x—8y—4=0
the circle, x?+y?>—8x—8y—4=0, I TR T Y TR R § A x-378 Rl R
externally and also touch the x-axis, lie 9 Hd %, feerq € .
on:

(1) a circle. (1) U gd I
(2) an ellipse which is not a circle. (2) T reigd TS g TR
(3) a hyperbola. (3) Tk HAfIEd W
(4) a parabola. (4) T WFTT W
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80. If one of the diameters of the circle, given | 80. A FHIRIU x2+y2—4x +6y—12=0 N
by the equation, x2+y2—4x+6y—12=0, TS Teh I bl Teh ™ Ueh 1A I S, ISEED
is a chord of a circle S, whose centre is at ET (=32 g, HI AT g, @ 9dq S EIRESI]
(=3, 2), then the radius of S is : g:
(1) 52 1) 542
(2) 53 (2) 53
®) 5 ®) 5
4) 10 4) 10
81. Let P be the point on the parabola, y>=8x | 81. HMI Wae™ y2=8x & P Tk UMl fog &
which is at a minimum distance from the A 22+ (y+6)2=1, %= C 9 FAaH g4
centre C of the circle, x2+ (y +6)%=1. TR T, A1 39 I T FHIRI ST C I BRIl
Then the equation of the circle, passing Faa R FE PRE, T :
through C and having its centre at P is :
(1) x2+y?—4x+8y+12=0 (1) x2+y?—4x+8y+12=0
(2) x®+y?—x+4y—-12=0 () xZ+y?—x+4y—12=0
3) x2+y2—§+2y—24=0 3) x2+y2—£+2y—24=0
(4) x*+y?—4x+9y+18=0 (4) x®+y?—4x+9y+18=0
82. The eccentricity of the hyperbola whose | 82. 3§ JAfdqutec, fSgs Tfyuds =t werE 8 g
length of the latus rectum is equal to 8 and qun foreh gl 318 i cars IHeh! A
the length of its conjugate axis is equal to % o= i gL ot 3Tt , R SohRa © ¢
half of the distance between its foci, is :
y o y oo
3 M 3
"\ 4
@ 5 @ 75
4 2
CIRNEY ® 75
4 B @ B
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83. The distance of the point (1, —5, 9) from | 83. fsig (1, —5,9) & ¥AdA x—y+2z=5 W&
the plane x —y +z=>5 measured along the W@ r=y=:F M HAR TS, T:
line x=y=zis:
(1) 3J10 (1) 310
2) 10V3 2) 1043
10 10
6 7 e 5
, 2 L, 2
@ 3 @ 3
84. Iftheline, ¥ —3 ¥ T2 _Z+4 g |84, afg¥mn X =3 _Y*+2_2H4 gm
2 -1 3 2 -1 3
the plane, Ix+my—z=9, then 1>+ m? is Ix+my—z=9 9 f&d &, @ 2+ m? TR T :
equal to :
(1) 26 (1) 26
(2) 18 (2) 18
®) 5 @) 3
4) 2 4 2
- > - -
85. Let a, b and ¢ bethreeunitvectorssuch | 85. HMI a, b qA ? o TF A afew € fh
- - - - o - - - - -
that ax(chj=?[b+c). If ax[bxc]=§(b+ j%l afg
7. i - - . : N N
b is not parallel to c , then the angle b, c FHAMR RIS, a 99 b & o=
- -
between a and b is: 1 0T ¢
1 3—77 1 3_77
o 5 o 5
T T
@ 3 ® 3
3 2Z 5 2z
e = G
y = o 2
@ - @ 5
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86. If the standard deviation of the numbers | 86. afe TW&MSH 2, 3, a AT 11 & HHS fo=reH
2,3, a and 11 is 3.5, then which of the 358 A H A hA-TM I B ?
following is true ?
(1) 3a2-26a+55=0 (1) 3a2-26a+55=0
(2) 3a2-322+84=0 (2) 3a2-322+84=0
(3) 3a2-34a+91=0 (3) 3a2-34a+91=0
(4) 3a2-23a+44=0 (4) 3a2-23a+44=0
87. Let two fair six-faced dice A and B be | 87. M € A ©: Helhid T A 91 B Th
thrown simultaneously. If E; is the event e SV T | CHE A E; T A WOER
that die A shows up four, E, is the event AT <RIt %, T E, T B W 2 37T St
that die B shows up two and E; is the event ERRIRCER] Eqy I 9T TR A STett e
that the sum of numbers on both dice is w1 9 fauyg <9l %, @ = d 9 wE-m
odd, then which of the following FHIYT T el g 7
statements is NOT true ?
(1) E, and E, are independent. (1) E;den E2'{<_>|?|'_>[ g
(2) E, and Ej are independent. (2) E,qANE, W6 gl
(3) E; and Ej are independent. (3) E;Tm E313l?f3f%l
(4) E, E, and E; are independent. (4) E, E, 1 E, W& g
88. If 0<x<2, then the number of real values | 88. 3G 0<x<27 %, @ x & I ardfas qHl i
of x, which satisfy the equation AT S GHIHTO
cosx +cos2x + cos3x +cosdx =0, is : cosx + cos2x + cos3x + cosdx =0 Tl =
2| %, % :
M 3 M 3
(2)«.5 2 5
G 7 G 7
“4) 9 “4) 9
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89. A man is walking towards a vertical pillar | 89. Teh i Th TR G T AR T 98 99
in a straight path, at a uniform speed. At R TH TE 1A § @81 T R T foig
a certain point A on the path, he observes A ¥ 9% @Y & TIRER &1 39 107 30° Al
that the angle of elevation of the top of Bl A 93 feen 7 10 fie oiR 9iem & a1
the pillar is 30°. After walking for 10 fig B 9 9% @H & TR’ 1 I3 I 60°
minutes from A in the same direction, at a qrar %, B9 TH dh l-lgtH Y 38 o del
point B, he observes that the angle of Ty (Tl #) ©
elevation of the top of the pillar is 60°.
Then the time taken (in minutes) by him,
from B to reach the pillar, is :
(1) 6 1 6
(2) 10 (2) 10
(3) 20 3) 20
4) 5 4 5
90. The Boolean Expression (pa~q)vgv(~paq) | 90. d& & &% (Boolean Expression)
is equivalent to : (pA~q)vgv(~pAq) Rl FHITH 7
1) ~pag @) =prq
(2) prq (2) g
3 pvaq () pva
4) pv~q (4) pv~q
-00o0- -00o0-
SPACE FOR ROUGH WORK / T% @14 & fau wmrg
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Read the following instructions carefully : frefefa e sar @ a2
1. The candidates should fill in the required particulars | 1. T2 o1 = Tl iR SRS (¢ gy -1) W Hifsd
;rll t}}% Flfeslz go?ll;l)et.artlcli) Answer Sheet (Side-1) with et Hicl) @Tet dicT @ige 97 H & SR T |
ue/Black Ball Point Pen. .
. , 4 , 2. SRYA % gF-2 W faaww fera, sifera o1 & foaw Faer
2. For writing/marking particulars on Side-2 of the S a‘ o - N
Answer Sheet, use Blue/Black Ball Point Pen only. / 1eT @3S kil l
3. The candidates should not write their Roll Numbers | 3. e W/ JAAA tﬂ ﬁ? G .F%l o arerre aieef
anywhere else (except in the specified space) on the STYAT STThHIh 3T el el (o1 |
Test Booklet/ Answer Sheet. 4. TIF Y F ford T T =R fashed| § 9 Shaet ueh fashed
4. Out of the four options given for each question, only | T
one option is the correct answer. .
5. For each incorrect response, one-fourth (Y) of the total 5. g.a % TETd Y ferg 3-9 T m freiifed g 3j;
marks allotted to the question would be deducted from k| Qﬂ:‘—ﬂ?‘eﬂ?c (1/4) Heh ped I H | e fag sma |
;he total scglliel.) No (;iec?;tction from t.hg tgFaI szlofre, Ife SR 93 § forelt v w1 o Sv d feamman g, @
owever, will be made if no response is indicated for : 5% T TS S
an item in the Answer Sheet. Fa RUER Tﬁﬁ ke l ) )
6. Handle the Test Booklet and Answer Sheet with care, 6. T JRat 3?1'{ A ISRIR : Easal
as under no circumstances (except for discrepancy in forgt st aRfEerfa 4 (et wien G T S 99 &
Test Booklet Code and Answer Sheet Code), another set g&a 7 firar +1 Refa &1 3?33?\"), §?T\”7\ eyt Eﬁ?ﬁﬁ
will be provided. ST TE] BT ST |
7. The candidates are not allowed to do any rough work 7. I UA W ERE o TF B A o e A
or writing work on the Answer Sheet. All calculations/ | ** ) k
writing work are to be done in the space provided for arAfa el & | |eft Torl e feras < s, wdven gfkaen
this purpose in the Test Booklet itself, marked ‘Space ¥ fquffa S8 S fw TR & fT*TQ e’ g ArifeRd
for Rough Work’. This space is given at the bottom of 2, WA for ST 7 ST Tk I8 W =) 3t 3R i
each page and in one page (i.e. Page 39) at the end of ; ¥ siq ¥ HTEY
the booklet. S $d H Th T8 W (T8 39) l
8. On completion of the test, the candidates must hand 8. Tden weel e i, qﬁ@?ﬁ EF&T/ e D S k| .'I\af WA
over the Answer Sheet to the Invigilator on duty in the %g Flgs Ealic:Crp] i é | u’&amﬁ 3T g sdq
{{(l)(om/ Halih.H%wiv];zr, tkhle tcar}::l}ilclle‘iltes are allowed to qﬁmwaﬁ A ST d9ha %‘-.
ake away this Test Booklet wi em. .
9. Each candidate must show on demand his/her Admit 9. | G\I‘ﬁ w el e e
Card to the Invigilator. femmd
10. No candidate, without special permission of the | 10. areftersh =1 Frerek <l foraw srqafa o form =g adfeedf
Superintendent or Invigilator, should leave his/her 39T €I A @ﬁ%ﬂ
” ST‘;at tidates should ot leave the L | 11 TR e o ST e fe fon e s
. The candidates should not leave the Examination Ha ~ ST
without handing over their Answer Sheet to the R IR B R ot i el et &fct e o1 l
Invigilator on duty and sign the Attendance Sheet afe fordlt wdanelf 3 gl o sufefe tﬁ‘tr{ TR T
again. Cases where a candidate has not signed the fopu a1 I8 AT SO R 39 SR U TR dierEn § o
ﬁtten}cllan;edSheet iﬁco;‘\d ﬁmeszilltbe jegmietd n:)}: to e | W Soft H /e S | Tremeft ara s
ave handed over the Answer Sheet and dealt with as . é R frorf .
an unfair means case. The candidates are also required qAF QEFI' RER ﬁ"{ T T W
to put their left hand THUMB impression in the space ST T |
provided in the Attendance Sheet. 12. gaaz\m/m qﬁwa;'@ W 'q,ﬁ:l' ﬁm sa'lﬁ
12. ]IEJlse of Eltzztrgnii/kManusll Ca}iculator and any S TRt goiaeiien SUeRTuT o1 9T afsid & |
ectronic device like mobile phone, pager etc. is N
prohibited. phone. pag 13, TN Bt H AR 3 e el e/ F @i
13. The candidates are governed by all Rules and ﬁw@ ﬁﬁwmﬁ'ﬂﬁlﬁ@'ﬁl WWWW%
Regulations of the JAB/Board with regard to their [ft AT T HEeT ST, / 1 & fraei wg faf=mi &
conduct in the Examination Hall. All cases of unfair W‘@Tﬂ |
means will be dealt with as per Rules and Regulations "
of the JAB, Board. 14.%&%4?&% B wtef gRedent q1 SO TS 61 hig off o
14. No part of the Test Booklet and Answer Sheet shall be 7T Sl
detached under any circumstances. 15. Tdremell G TeT et/ | YA IS ok AT
15. Candidates are not allowed to carry any textual fodt off Yo =t qred |, El'\i'{\"f ar gEatarEd,
material, printed or written, bits of papers, pager, Waﬁqﬁ-ﬁ’ U, mqﬂqmﬁh—;ﬁ- it g
mobile phone, electronic device or any other material mv U AT Ry YT Y H
except the Admit Card inside the examination i g a = . =t
room/ hall, T T S AT YN R it AT T& & |
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