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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. If the minimum division in the
measuring clock is 1 s, then the reported

mean time should be :

(1) 92+2s
2) 92+50s
(B) 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 Pr—=—7C
ayov ona
Al ¢ 1B
a
450R oy
o >

Which of the following statements is false

ﬁ
for the angular momentum L[ about the

origin ?
N L MY 2 % when the particle i
= - —= when the particle 1s
(1) N P
moving from A to B.
@ L 'R _ % when th
=mv|— — a when e
V2
particle is moving from C to D.
@3 L 'R .4k when
=mov |—+ta when the
V2
particle is moving from B to C.
8 L ="2R% whenth icle i
= — when the particle 1s
4) N p

moving from D to A.

URT A — siifaer fagm

few 1 @it arw st § i

WheT o STTEI $Tiehd T&l &1
Toh BT Teh LA AT -SIeteh o 100 g
T AT 4 91 HIUAT & 3R SR 90 s, 91 s,
95 s 3T 92 s UIAT § | TEIHISA i TS SST
AT AT 15 § | 79 WY T3 AL qHY
3 o =nfed .

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

o & oo 0 Tt a-y TAH RN m FHEE
1 Teh U THEHM (A, 0 | 39 o7 &l =T
R 9 @ & S for fo | gwitan won ¥

a
y D C
ayo oad
A 4 B

450 R

>X
O

qa 71 H 9 %91 A, 39 60 & Yolfog
% fird it st [ % ford, o

—)__@ A

1) L= ﬁRk,aa-«mA@rBaﬁ
3R = W@ R

(2) f=mv_%—a_2,mwc@
D & 3R 9 @I T

3) f=mv_%+a_2,ﬁaw3@[
C ! 3R =1 W T |
—)_@ A

(4) L—ﬁRk,WWD@Aﬁeﬂ‘r{
TA @RI
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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 w
and the distance x(=QR), are, respectively

close to :
s Py
h= 2 m
v 30° R
Horizontal —— Q
Surface

(1) 0.2and 6.5 m

(2) 02and 35 m

(3) 0.29 and 3.5 m

(4) 029 and 6.5 m

3.

‘m’ SH 1 Teh foig U1 Tk GIEL 99 PQR
(fez 2fEd) WaaA W g |+ IR g & =
U TN 4 ¥ | FOT P BIS WA & 91 RN
g R T ST § | T9 % 9 PQ 3R QR R
T | U g @ hl TE FHeld S B
PQ ¥ QR W B aTct fen agerma | g sl
T el B |

ol 3R T 1(=QR) F HF T & FHH: :

s Do

h=2m
; 3 R
g aa® —— Q

(1) 023 65m

2) 023R35m

(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
3.8 107 J of energy per kg which is
converted to mechanical energy with a

20% efficiency rate. Take ¢=9.8 ms~2:

(1) 245x1073 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 :

Teh YR YR Fl 98l SR AR R =9
Toh Al &1 T8 HAT ST © b fad aR
T A A H R B § IR A o H feafas
Felt T B BT § | IR Y 91 Shett <ot § S
FifFRTT Sl § sl &1 A o foh o1 gr
@ TE I 3.8 x 107 ] Ufd kg IR T, 7T TR
TS 20% AR o1t | Sgadl &1 319 Afg
Teh YR 10 kg 3F 91 1 1000 SR 1 m
H FEE dh SW AR 9 HAl € a9 SHE
YRR G 6 H &F B : (9=9.8 ms—27)

(1) 245x1073 kg

(2) 6.45x1073 kg

(3) 9.89x1073 kg

(4) 12.89x1073 kg

T TP H SAF IMH O R TEH TH ek
ST T © 3R 3/ AB 9 CD ¥ W ST
T g (e efad) | IR w1 11 CD A
T § 3R O SH1 Yol & Srarei= § 1 gosh |
Fohotd T YT 1 T 3H TR EhT 3T
FHd & foF O 1 =e@ CD & "\ § (Fad
<fEd) | =ferd & SH & 91 I8 oK ¢

(1) turn left.
(2) turn right.
(3) go straight.
(4) turn left and right alternately.
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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) 28R
2 R
() gR/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; a=1.85x10"2/°C
(2) 60°C; @=1.85x10"%/°C
(3) 30°C; a=1.85%x10"3/°C

(4) 55°C; @=1.85x10"2/°C

Yedt &l Hag W 1’ SR W Th ST JAHR
T TR FFRT I @1 § (Y Hi e R aa
h<<R) | Y&t % T & H TARH HH &5
for st hefter T1fd H sTreweh =[AaH dagaa
T (IgHET g9 S T it 1)

(1) 2¢R

(2 sk

(3) JsR/2

@ R (v2-1)

T T-gad wS! 40°C A9HM W 12 s gfafed
#ffTlt B S § q 20°C AIHH W 4 s Wi

A B Il B aroHH e W 9 9E ey
I AT UgeTH oh HITg ShT Y& -THR 0TIk
(a) SFETL: € :

(1) 25°C; a=1.85%x10"°/°C
(2) 60°C; @=1.85x10"4/°C
(3) 30°C; a=1.85%x10"3/°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 Cremains 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 C,, are molar
specific heat at constant pressure and
constant volume, respectively) :

Cy
@ n=c—c"
C—-Cy
©) n:ﬂ
C-Cy
(4) n:ﬂ
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

T SS9 Soravig Wias-%ed e 9
TSRAT € T 3Th! HeR-SHsT1-41far C feer
Tl g1 afE 36 wshH H 3k < P 9 ST
V & &9 ¥d9 PV = constant ¥ | (Cp aan
C W feer T o feer &ad W S™I-

o §) a9’ & ford et € -

(1) n—%

@ n-o

@ nelmC

@ n-s e

o T ST S T T A § TR 3

(e @) | =9 UshH h S SHeh! 3ifueshan
ATIH B ¢

3 BV
2nR
9 RV
3 - v v
(3) 2nR
9 BV
nR
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10. A particle performs simple harmonic | 10. T U ‘A’ STH ¥ FA-TEd Qe L Tl
2A v
motion with amplitude A. Its speed is HEEERCERE AT 3 ERERERI
trebled at the instant that it is at a distance GERSEIGED ?{FIEI?[ Tt ﬁl’{lfﬁ ETEARS IR ARG
% from equilibrium position. The new YR T 3T © :
amplitude of the motion is :
(1) ém (1) %m
(2) 34 (2) 3A
(3) A3 (3) A3
7A 7A
4 e 4 ikl
@ 5 @ =
11. A uniform string of length 20m is | 11. 20 mméﬁwmgﬁaﬁ@@ SR
suspended from a rigid support. A short Y TAHE T | THR e X 9 Tk g
wave pulse is introduced at its lowest end. TT-TE A1ferd 211 § 1 HU STMER Tk t@?ﬁ
It starts moving up the string. The time T T ST 9 R
taken to reach the support is : (g =10 ms—27%)
(take ¢ = 10 ms~?)
(1) 272s (1) 2m/2s
(2) 2s (2) 2s
(3) 242 (3) 242
4 V2s 4) V2s
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12. The region between two concentric spheres | 12. TR @’ a1 b’ & S Th-h=t el o (o=
of radii ‘a” and ‘b’, respectively (see figure), fEd) o9 & TWH H AHdH SAEe-TAd
A A o .
has volume charge density P = o where P= g, Rl A feiw g r S AU R
A is a constant and r is the distance from el & s T TH foag-2mew Q81 ‘A7 &
the centre. At the centre of the spheres is 98 HH o fSEd el & o k' H
a point charge Q. The value of A such THTHH -4 3
that the electric field in the region between
the spheres will be constant, is :
(& (&
Q Q
(1) 1
2ra® 0 2mra’
Q Q
2 2
@ 277'(b2 - az) @ 27T(b2 - az)
20 2Q
3 3
3) 7T(az_bz) ©) 7T(az_bz)
20 2Q
4 — 49 —
ma® ® ma®
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13. A combination of capacitors is set up as

shown in the figure. The magnitude of

the electric field, due to a point charge Q

(having a charge equal to the sum of the

charges on the 4 uF and 9 uF capacitors),

at a point distant 30 m from it, would

equal :

240 N/C
360 N/C
420 N/C

480 N/C

14. The temperature dependence of resistances

of Cu and undoped Si in the temperature
range 300-400 K, is best described by :

(1)

(2)

Linear increase for Cu, linear

increase for Si.

Linear increase for Cu, exponential

increase for Si.

Linear increase for Cu, exponential

decrease for Si.

Linear decrease for Cu, linear
decrease for Si.

13.

14.

el § 94 Tk aRae &l fo= | fo@mn T
71 T fag-stmem Q (fSreht W 4 uF den
9 uF 911 el & el ST & sRIeR ¥)
% G 30 m X T A&7 I TRHATIT BR1

3uF

4 uF i

1 9uF

||

26E

8V
(1) 240 N/C
(2) 360 N/C
(3) 420 N/C
(4) 480 N/C

dfen aem sIfed (undoped) fafaw™ &
FaRIE i 3ok aTaq™ 9 [T, 300-400 K
YA Al §, o fordl 9el hea © ¢

(1) dfen o fod Yei= agE qen fafesm &
fora W& JeE |

(2) dfen % ford Y&t s qen fafersm &
fora wTedist 9ed |

(3) e & o Yl s aun fafesm &
o =REdisht w2E |

(4) dfen = ford Y& wea qen fafese &
o et wemE |

E/Page 9
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15. Twoidentical wires A and B, each of length | 15. T THTAN IR A 9 B T hi olls T, =i
‘l', carry the same current I. Wire A is bent UM 9N ] aTfed §1 A 1 Higa R = 1
into a circle of radius R and wire B is bent T g9 3R B &l HIgH Sl ‘o’ 1 Th i
to form a square of side ‘a’. If B, and By R S R OAR B, 91 By ShHRT: I &
are the values of magnetic field at the % qAT Ak ks W FEHE & T,
centres of the circle and square LERCREIN Ba g
respectively, then the ratio Ba s Bg
2 Bp 2
T T
(1) = (1) =
@ T @ 7
1612 162
2 2
G ¢
16 16
2 2
@ 4 T_
8v2 8v2
16. Hysteresis loops for two magnetic materials | 16. &1 Frehitd 419 A a1 B & ford feedifom-
A and B are given below : o = feem @
B B B B
j >H % >»H 7 >H j >H
2 @) A (B) 2 @ % (B)
These materials are used to make magnets T Ul 1 e ST faga-Sie &
for electric generators, transformer core Treleh, SFIHIER i Shi€ Tol foreld-<waieh oh
and electromagnet core. Then it is proper IS 3G o I H foharn s § 1 79 9% 3fea
to use : gfF:
(1) A for electric generators and (1) A SHTA o[- ad RIHIHT
transformers. e | foren ST
(2) A for electromagnets and B for (2) A A foR[a-greeh | ad1 B
electric generators. ﬁﬂﬁ—@ﬁﬁ? T foran e |
(3) A for transformers and B for electric (3) A T ?;F\':I'q?ﬁ'{ T qem B &1
generators. forgrd-SveX # feran ST |
(4) B for electromagnets and (4) B S Torgd—gFerh qe SRAhIET
transformers. gE A e ST
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17. An arc lamp requires a direct current of | 17. T 3Teh ¢I¥ ohl YehITId A & ferdl 80 V I
10 A at 80 V to function. If it is connected 10 A & fe= 9/ (DC) Fi STEwaehar et |
to a 220 V (rms), 50 Hz AC supply, the I 3Tk I 220 V (rms) 50 Hz Yt €
series inductor needed for it to work is (AC) ¥ = < a3 goft § & arel Uehcd
close to : HAAE :
(1) 80H (1) 80H
(2) 0.08H (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+ uf sailen oe[d-grarehi fafrton =l 3Teht
radiations per quantum in the order of Sell o dgd gU A H oI ¢
increasing energy :
A : Blue light B : Yellow light A el YT B : el GeRm
C : X-ray D : Radiowave. C: X - fmu D : e ain
(1) D,BAC (1) D,BAC
20 A BD,C 20 ABD,C
B3 CABD B CABD
4 B,ADC 4 B,ADC
19. An observer looks at a distant tree of | 19. g f&rd 10 m 3 U 1 Tk 20 ST &I
height 10 m with a telescope of magnifying el feTehd § <@ T = HeygH BT ?
power of 20. To the observer the tree
appears :
(1) 10 times taller. (1) TS 10 T S %)
(2) 10 times nearer. 2) U107 UH T
(3) 20 times taller. (3) US20T ST
(4) 20 times nearer. (4) US20TMUE R
E/Page 11 SPACE FOR ROUGH WORK / T% &g o et swe



20. The box of a pin hole camera, of length L, | 20. T& To9-817 A0 1 IS ‘L 2 qen fog =t
has a hole of radius a. It is assumed that B 0 81 3 W A TR H FHIR T
when the hole is illuminated by a parallel smafaa © 1 fog o 9 arell ¥ W o wie
beam of light of wavelength A the spread o1 foredR fog o SHfhda SRR qen foerda
of the spot (obtained on the opposite wall % R U R 1 et AN T 1 39 T1e
of the camera) is the sum of its geometrical AdH AR b, T EUISER
spread and the spread due to diffraction.

The spot would then have its minimum
size (say b,;,) when :
22 242 22 242
1) a= T and b, =77 (1) a= T adq b, = N
242 242
(2) a=+<AL and b, = [TJ (2) a=+AL T b, = [T]
@B) a=+JAL and b, = (B) a=+AL Q1 b, =/4AL
A2 A2
4) a= T and b =4AL 4) a= T adl b, = V4AL

21. Radiation of wavelength 4, is incident on | 21. T HE-Hd W A T &1 YT STafad
a photocell. The fastest emitted electron T IEfSd setae it sifeRan Tfd o’ )
h .If th length is ch . 31 e .

asgspeed v. If the wavelength is changed e = 21 T sear s =
to IA, the speed of the fastest emitted ffereraw Tfq BrT
electron will be :
1 1
42 4\2
1 > v| = 1 > v| =
M > o3 ® > o)
1 1
42 42
2) < ol— 2) < v =
® <o3) @ <o3)
1 1
42 4\2
3 = — 3 = —
® =3 ® =3
1 1
32 3)2
4 = p| = 4 =gl 2
@ =3 @ =2
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22. Half-lives of two radioactive elements | 22. < Yfediud de A 91 B 1 TG HAM:
A and B are 20 minutes and 40 minutes, 20 min T 40 min & | URY | I gh_:l'lfﬁ |
respectively. Initially, the samples have f\ehi ST & TER 1 80 min o IUNA
equal number of nuclei. After 80 minutes, A TIT B & &9 gU ekl shi H&AT I 3TIM
the ratio of decayed numbers of A and B BT :
nuclei will be :
(1) 1:16 (1) 1:16
(2) 4:1 2) 4:1
@ 1:4 (B) 1:4
(4) 5:4 (4) 5:4
23. Ifa, b, c dareinputs to a gate and x is its | 23. @?ﬁ?fffa,b, C,dw%\;?»ﬂ'(xw%\'l
output, then, as per the following time T 53 T3 TEH-TTF & AR e T
graph, the gate is :
S I I O d LU L L
c [ e c [ e
b b
a a
X J x J
(1) NOT (1) NOT
(2) AND (2) AND
() OR (3) OR
(4) NAND (4) NAND
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24. Choose the correct statement : 24, WE FHeHE A :

(1) In amplitude modulation the (1) 3T Arged ¥ 3= 3Mgfd &t a@s
amplitude of the high frequency T % M H a5 e et &
carrier wave is made to vary in S < ST © |
proportion to the amplitude of the
audio signal.

(2) In amplitude modulation the (2) STEM AT H 3= A Hl deHh
frequency of the high frequency T =t AR § agera e faad &
carrier wave is made to vary in 3T SH‘TIT'ﬁ%I
proportion to the amplitude of the
audio signal.

(3) In frequency modulation the (3) oTgfa Argem ¥ 3= AR H Aeh
amplitude of the high frequency T o M | agad & fame &
carrier wave is made to vary in ST o ST B |
proportion to the amplitude of the
audio signal.

(4) In frequency modulation the (4) oTgfa Arged H I=F-3Tgfd & deh
amplitude of the high frequency T <l ST | dgard e et =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 k-7 &1 U= 0.5 mm ¥ IR 9% -
a circular scale with 50 divisions is used to Thd W 50 9T &1 9 gRI TH Tdelt
measure the thickness of a thin sheet of 3@'%’&'5[ 1S At HIEE AT9Y TS | HY o4 5
Aluminium. Before starting the FeiRERIRIKIRIRCASC RS TS ICRHES IclicD|
measurement, it is found that when the T | AT ST © d9 45 9 9T = hel
two jaws of the screw gauge are brought TS o HUT Bl © AR T Thed o1 A (0)
in contact, the 45t division coincides with nfyed ¥ fo@ar 81 g&1 ©hal &1 TIeHis afg
the main scale line and that the zero of 0.5 mm T 25 & YT &I Thol ARA &
the main scale is barely visible. What is Tt B, <t Tite i HeE s Brft 2
the thickness of the sheet if the main scale
reading is 0.5 mm and the 251 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) 0.50 mm (4) 0.50 mm
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26. A pipe open at both ends has a |[26. 3F T4 W G TF uEY w 9y H
fundamental frequency f in air. The pipe qA-3Tgfa f’ B1 TIET hl HEATER IHeh!
is dipped vertically in water so that half of S-S Toh T H G St & | el 369
it is in water. The fundamental frequency o ARY-HIH it qd S B
of the air column is now :

f f
1) o (1) 5
3f 3f

@ = @ =
3 2f 3 2f
4) f 4 f

27. A galvanometer having a coil resistance | 27. Teh TreoAmH e & HEA w1 FaUY 100 Q 7l
of 100 (2 gives a full scale deflection, when 1 mA ¥R Jaifed i T35 %—thl faeq
a current of 1 mA is passed through it. foerdr 1 39 e et &l 10 A % THiet §
The value of the resistance, which can e & ol S gfaiy S e e ®
convert this galvanometer into ammeter
giving a full scale deflection for a current
of 10 A, is :
(1) 0.01Q (1) 0.01 Q
2 20 2 20
@) 010 3) 010
4 30 4 3Q

28. In an experiment for determination of | 28. Teh TN hieh qUT i — & UTH SR Teh i
refractive index of glass of a prism by o =" 1 eTqadHish e a8 1 56
i — 6, plot, it was found that a ray incident Teh foRToT Al 35° IR 3T9fad hid W 98 40° §
at angle 35°, suffers a deviation of 40° and forafea et € aen =g 79° W fi0 8t € 1 EL3)
that it emerges at angle 79°. In that case feafa & =1 & 9 <99 91 STUadAE &
which of the following is closest to the Tfehad A o T I © ?
maximum possible value of the refractive
index ?
(1) 1.5 (1) 1.5
(2) 1.6 2) 1.6
@ 17 (3) 1.7
4) 1.8 4) 1.8
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29. Identify the semiconductor devices whose | 29. &3 (a), (b), (c), (d) S@ F4iftd & f& 3
characteristics are given below, in the oo wawn: foeq 9fteeaey feary &
order (a), (b), (c), (d) : stfiyererfores omw € 2

I I I I
%L;V HLV j‘L‘V HL‘V
() (b) (a) (b)
£ qlark Resistance ‘I STEIT:F@TH gfade
v Sy \
Intensity -/ YeRTYl i
uminated of light PLAINK e
(©) (d) (©) (d)
(1) Simple diode, Zener diode, Solar cell, (1) IR €T€h€, SR @'I?fl_s’, HleR @IFI,
Light dependent resistance LDR (a2 feue= Iee)
(2) Zener diode, Simple diode, Light (2) SR eEre, ¥R e, LDR (e
dependent resistance, Solar cell fetme= I e—g), 9ieR 9
(3) Solar «cell, Light dependent (3) HeR Y, LDR (e fetre= ioeed),
resistance, Zener diode, Simple SR SIS, HATUR e
diode
(4)  Zener diode, Solar cell, Simple diode, 4) SR BTATS, HIeR '@IF{, YR AT,
Light dependent resistance LDR (@< feume= o)

30. For a common emitter configuration, if | 30. A TS-3Sieh fo=m & fad o 9o B ED
a and B have their usual meanings, the o 71 9 S 99y TEad 82 o9 B
incorrect relationship between « and B fog wmM= A 91 §
is:

1 1 1 1
1 —=—+41 1 —=—41
M L= W =
B B
2 = — 2 = -
) a=_— 3 (&) a=_— ;
B B
3 = 3 =
G) «a T+ 2 G) e T+ 8
2 2
@ o=t @ o=t
1+ B 1+ B
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PART B — CHEMISTRY YR B — @A faam
31. At 300 K and 1 atm, 15 mL of a gaseous | 31. 300 K @41 1 atm & WX, 15 mL TH=
hydrocarbon requires 375 mL air gIEgIehTsid & YUl T8 % fordl 375 mL 9
containing 20% O, by volume for complete TGH AT & SMER W 20% SRS B,
combustion. After combustion the gases ST BT §1 8T o a8 19 330 mL
occupy 330 mL. Assuming that the water B T | I8 A gU ok o1 goTl ot g9 ®9 H
formed is in liquid form and the volumes T T I A9 TSS9 W A i 6 Y
were measured at the same temperature RERA RESEICRED W'TI":LFH 7
and pressure, the formula of the
hydrocarbon is :
1) GHg (1) GHg
(2) CyHg (2) C3Hg
(3)  C4Hg (3) C4Hg
4) C,Hy, 4)  C4Hy
32. Two closed bulbs of equal volume (V) | 32. ¥HM 3T (V) % &l 95 ocd, SH Tah 3Te
containing an ideal gas initially at pressure 9 yRftys T p; A AE T, T T T T, TH
p; and temperature T, are connected T0F I ! Tl g § I g S fw
through a narrow tube of negligible T % foa ¥ feemn T g1 fReH 9w
volume as shown in the figure below. The Sesl o1 19 et T, Y feam S g1 Afaw
temperature of one of the bulbs is then EHE pf% :
raised to T,. The final pressure pris
T, T, T, T, T, T, T, T,
Ll 4l
(1) Pi T, + T, (1) P [Tl T T,
T T
2p; | —L 2p. | — L
@ Pilp v, @ Pl +T,
Ty 1
2p; | —=— 2p. | —2
(3) <P T, + T, (3) <P T, + T
LT T,
2 112 2 112
4) pi T, + T, 4) pi T, + T
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33. A stream of electrons from a heated | 33. T& 7H framde ¥ fidell sose@ 9/ I
filament was passed between two charged V esu % fa9a-R W W T SMEfd @@l &
plates kept at a potential difference V esu. o= G ST S B | AfS Seragid o Ao
If e and m are charge and mass of an Hefd e edqem meB A/ AR AA A H 9
electron, respectively, then the value of fordish g1 oo S ? (19 soleg@ o 9
h/A (where A is wavelength associated Traf-oq TR A7)
with electron wave) is given by :

(1) meV (1) meV
(2) 2meV (2) 2meV
(B)  JmeV (B)  JmeV
4) 2 meV 4)  J2meV

34. The species in which the N atom is in a | 34. =% SIS, FSEH N UHIY] sp Heror shi Tereer
state of sp hybridization is : o7, B
(1) NO, (1) NO}

(2) NO, (2) NO,
(B) NO; (3) NO;
(4) NO, (4) NO,

35. The heats of combustion of carbon and | 35. Shle AT e HHAIES i &7 S SHAT:
carbon monoxide are —393.5 and —393.5 941 —283.5 k] mol ~1! g1 A
—283.5 k] mol ™1, respectively. The heat TAHETES ot e 1 (k] H) i Hied gl
of formation (in kJ) of carbon monoxide
per mole is :

(1) 110.5 (1) 110.5

(2) 676.5 (2) 676.5

(3) —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 7qII® (C,H,,0O,) 1 178.2 ¢ IHI H

178.2 g water. The vapor pressure of foreTen a1 1 39 et faeem & fae s@
water (in torr) for this aqueous solution 1 a7 S (torr ®) BT

is:

(1) 7.6 (1) 7.6

(2) 76.0 (2) 76.0

(3) 752.4 (3) 752.4

(4) 759.0 (4) 759.0

37. The equilibrium constant at 298 K for a | 37. dI9HM 298 K 4T, Tsh AP A+B=C+D

reaction A +B= C+D is 100. If the initial o fore wr feeriar 100 T 1 Afs IRfE Arsan
concentration of all the four species were quft = TS § 9 gk bl 1 MBI, 9 D
1 M each, then equilibrium concentration 1 T Grgal (mol L~ 1) Brff -

of D (in mol L_l) 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. icarmeseH =1 # 9 fohder ®e A 21§ 2

(1) Pb (1) Pb
2) Cr 2) Cr
3) Cu 3) Cu
4) Zn 4) Zn
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39. Decomposition of H,O, follows a first [ 39. H,O, &l forereq wh 9w wife ot srfufsman
order reaction. In fifty minutes the T = fie § 39 YR % faued H,0,
concentration of H,O, decreases from T W=l e 0.5 9 0.125 M B St & 1 S
0.5 to 0.125 M in one such decomposition. H,0, %l Gr=dl 0.05 M qga?ﬁ g 0O, &
When the concentration of H,O, reaches o Y BN
0.05 M, the rate of formation of O, will
be :

(1)  6.93%x10~2 mol min~! (1)  6.93%x10~2 mol min~!
(2)  6.93x10~% mol min~! (2)  6.93x10~% mol min~!
(3) 266 L min~!at STP (3) 266 L min~! (STP W)
(4) 1.34x1072 mol min~! (4) 1.34x1072 mol min~!

40. For a linear plot of log (x/m) versus log p | 40. ®ig-efa®w &Afgeniwor waAqd o% #
in a Freundlich adsorption isotherm, log (x/m) A1 log p o9 @id T &
which of the following statements is e fauf= a9 A 9 FYT Tl g ?
correct ? (k and n are constants) (k e p feerisr §)

(1) Both k and 1/n appear in the slope (1)  kd=1/n S & &9 98 | 3 |
term.

(2) 1/n appears as the intercept. (2) 1/n TR & &Y @ 7

(3) Only 1/n appears as the slope. (3) HE1/n &9 h &Y H @ 7

(4) log (1/n) appears as the intercept. 4) log(1/n) TR F Y H A R

41. Which of the following atoms has the | 41. 7 AT H foreehl Gud A el S=adH
highest first ionization energy ? g7
(1) Rb (1) Rb
(2) Na (2) Na
) K 3 K
(4) Sc (4) Sc
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42. Which one of the following ores is best | 42. W% TeitesH fafy gra fv1 # 9 == A
concentrated by froth floatation method ? 3k galfae €9 ¥ wif=d fohan S dekar
€7
(1) Magnetite (1) ferge
(2) Siderite (2) fastsEe
(3) Galena (3) e
(4) Malachite (4) HaRE
43. Which one of the following statements | 43. o1 o ¥&rg H 94 oAl § 9 HF 9 TH
about water is FALSE ? A § 2
(1) Water is oxidized to oxygen during (1) YHRETAT H Sl AR BIhT
photosynthesis. SRS ST 1
(2) Water can act both as an acid and (2) S, 3T IUT G QA & €9 H B
as a base. Y FhAT B |
(3) There is extensive intramolecular (3) Tk HEfa green ¥ fawdfiol 31d: 37k
hydrogen bonding in the condensed BIESIS STaY Bl % |
phase.
(4) Ice formed by heavy water sinks in (4) A S RIS A% A ST § el
normal water. gl
44. The main oxides formed on combustion of | 44. ®a1 & 3Tf¥s™ H Li, Na IRKF @1 W
Li, Na and K in excess of air are, EEECIGll q=q STFATSS AT g
respectively :
(1) LiyO, Na,O and KO, (1) LiyO, Na,O 4t KO,
(2) LiO,, Na,O, and K,O (2) LiO,, Na,O, da1 K,O
(3) LiyO,, Na,O, and KO, (3) LiyO,, Na,O, dar KO,
(4) LiO, Na,O, and KO, (4) Li,O, Na,O, 71 KO,
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45. The reaction of zinc with dilute and | 45. T 1 §rs Efcew Tfae & @ Sw &t
concentrated nitric acid, respectively, Afufsran gR1 a9 3SA= B © :
produces :
(1) N,O and NO, (1) N,O T NO,
(2) NO, and NO (2) NO, T NO
(3) NO and N,O (3) NO T N,O
(4) NO, and N,O (4) NO, T N,O
46. The pair in which phosphorous atoms | 46. o2 I S8 ®ERRE WANE * ®HA
have a formal oxidation state of +3 is : STTRITRTOT ATLAT + 3 %, ¥
(1) Orthophosphorous and (1)  STETRERRY 1 TRIHERRY T
pyrophosphorous acids
(2) Pyrophosphorous and (2) UEIHRERRY T1 SEURRERIH THS
hypophosphoric acids
(3) Orthophosphorous and (3)  STUMRERRY qAT TZURERINE TS
hypophosphoric acids
(4) Pyrophosphorous and (4) UEIEERRY U TRIEERIE TEe
pyrophosphoric acids
47. Which of the following compounds is | 47. =1 & @ oo a1 it enferes den wEmfes
metallic and ferromagnetic ? (<ilE ) T2
(1) TiO, (1) TiO,
(2) CrO, (2) CrO,
(3) VO, 3) VO,
(4) MnO, (4) MnO,
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48. The pair having the same magnetic | 48. THgl Jrrehid waﬂ'ﬂjﬁ%
moment is :

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

(2) [Cr(HyO)(J?>* and [Fe(H,O) > * (2) [Cr(H,0)(J?* aem [Fe(H,0))**

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

49. Which one of the following complexes | 49. T T ¥ F |1 Hir<iod YHIH THEI

shows optical isomerism ? yef¥id e ?

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

(2) cis[Co(en),Cl,]Cl (2) cis[Co(en),Cl,]Cl
(3)  trans[Co(en),Cl,]CI (3)  trans[Co(en),CL,]Cl
(4) [Co(NH;),CL,]Cl (4) [Co(NH;),Cl,]Cl
(en=ethylenediamine) (en=ethylenediamine)

50. The concentration of fluoride, lead, nitrate | 50. ‘1-1'\[:1?’1?[ i 9 9T ST gfaest o Wl%_é, ﬁ's’,
and iron in a water sample from an AIgde qT A whi Fiw=dl sHH: 1000 ppb,
underground lake was found to be 40 ppb, 100 ppm 1 0.2 ppm UE TE | I
1000 ppb, 40 ppb, 100 ppm and 0.2 ppm, 5@ = ¥ 9 frast 3= arsa 9 9 A9
respectively. This water is unsuitable for T2
drinking due to high concentration of :

(1)  Fluoride 1) wINES
(2) Lead 2) s
(3) Nitrate (3) TEee
(4) Iron 4) =
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51. The distillation technique most suited for | 51. HTe I H YeKIIW o1 (T M%) § FerdiaT

separating glycerol from spent-lye in the o hi o U a8 Iuge ofge fafy

soap industry is : g:

(1) Simple distillation (1) 9 A™HIA

(2) Fractional distillation (2) S ST

(8) Steam distillation (3) Em™ A™HIAA

(4) Distillation under reduced pressure (4) HHFT T W STHAA
52. The product of the reaction given below | 52. = &t 78 sifuferan & fere 3curg &mm -

is:

1.NBS/hwv 1.NBS/hv
2. H,0/K,CO4 2. Hy0/K,CO5
(1) 1)
OH OH
® @ ®
O O
®) @/ ®)
CO,H CO,H

@) g @
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53. The absolute configuration of

CO,H

H——O0H
H——dad

54. 2-chloro-2-methylpentane on reaction

with sodium methoxide in methanol

CH,

(2R, 39)
(2S, 3R)
(2S, 39)

(2R, 3R)

yields :

(a)

(b)

CH,
|
C,HsCH,C — OCHj
|
CH,

C2H5CH2C = CH2
|
CH,

C2H5CH = C - CH3
|
CH;,

All of these
(@) and (c)
(c) only

(@) and (b)

53.

54.

feu M it o1 FUe fomma 2

CO,H

H——O0H
H——d

CH,

(2R, 39)
(2S, 3R)
(2S, 39)

(2R, 3R)

I B 2-FeA-2-Afaea=+, mifeam

QITHIES & 19 AT ik ol § ¢

CH,
|
C,HsCH,C — OCHj
|
CH,

C2H5CH2C = CH2
|
CH,

C2H5CH = C - CH3
|
CH;,

T T |t
(a) TAT ()
A ()

(a) T (b)
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55. The reaction of propene with HOCI | 55. 9 st HOCI (Clz—I—HZO)%ﬁﬂT%T aAfyfshan
(Cl,+H,0) proceeds through the 9 et | T 9= Bl ©, T8 T
intermediate :
(20 CH;-CH*-CH,-Cl (2) CH;-CH*-CH,-Cl
(3) CH;—CH(OH)-CHjZ (3) CH;—CH(OH)-CHj
(4) CH3—CHCI-CH} (4) CH3—CHCI-CHj
56. In the Hofmann bromamide degradation | 56. BIHHM sIHMIES feTehtor 3Af4fshan #, NaOH
reaction, the number of moles of NaOH LRI Brza? EREN el sht G YfdHA ST
and Br, used per mole of amine produced o o H B
are :
(1) One mole of NaOH and one mole of (1) T Hidd NaOH 1 T Hid Br, |
Br, .
(2) Four moles of NaOH and two moles (2) <R HA NaOH e 31 Hid Br, |
of Br, .
(3) Two moles of NaOH and two moles (3) = Hid NaOH a1 <1 91 Br, |
of Br, .
(4) Four moles of NaOH and one mole (4) <N HA NaOH e T Hid Br, |
of Br,.
57. Which of the following statements about | 57. 7+ - & urcliefiq o =g & 7 4 9
low density polythene is FALSE ? i H1 Y T © 2
(1)  Its synthesis requires high pressure. (1) Uk HIAWU H I el i AT
A2
(2) Itis a poor conductor of electricity. (2) e foed 1 €9 = T
(3) Its synthesis requires dioxygen or a (3) THY STRIMFHTSH AU TATRARS
peroxide initiator as a catalyst. AT (YF ) ST o &9 |
e |
(4) It is used in the manufacture of (4) FE The (WMD), TE-fod, offq &
buckets, dust-bins etc. e | ERES] Bt B
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58. Thiol group is present in : 58. e gu food Sufeed ®, 98 €
(1) Cytosine (1) wEeEH
(2) Cystine (2) TEfET (Cystine)
(3) Cysteine (3) TEEF (Cysteine)
(4)  Methionine (4) HURAAN

59. Which of the following is an anionic | 59. ﬁmﬁ@aﬁ?mwlsﬁiﬁ featsic €2

detergent ?

(1) Sodium stearate (1) Hifeaw Eiane

(2) Sodium lauryl sulphate (2) difeaw aRa Tethe

(3)  Cetyltrimethyl ammonium bromide (3) HfeaerEdafya sHifEE JmEs
(4)  Glyceryl oleate (4) fouia sifaue

60. The hottest region of Bunsen flame shown | 60. = & 7€ iR ¥ 947 ®iH =1 Faifteh T

in the figure below is : IR :
region 4 SH 4
region 3 s 3
region 2 TS 2
region 1 sH 1

(1) region 1 1) 1

(2) region 2 ) TsH2

(38) region 3 @) {sF3

(4) region 4 4) 4
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PART C — MATHEMATICS YIT C — TIfoTa
1 1
61. Iff(X)”f(;) =3x, x#0, and 61. 2r%’f(x)+2f(;j =3x, x#0 © a0
S={xeR: f(x)=f(—x)}; thenS: S={xeR: f(x)=f(-x)} §;TqS:
(1) is an empty set. (1) TH R sg=a Tl
(2) contains exactly one element. (2) ¥ had TH F99d T |
3) contains exactly two elements. 3) H qeFd: ¥ 1999 | |
®) y (3)
(4) contains more than two elements. (4) © G iy sEEa )
62. A value of 6 for which 2+3i sinf is | 62. g1 9 TH OM fo9F fow 2+ 3i sind ‘{Uﬁ:
1—2i sind 1—2i sind
purely imaginary, is : EAIRED %, g
T T
® 3 O
T T
@ 3 @ &
sin~! ﬁ sin~ 1 ﬁ
®) 4 (3) 4
.1 1 .1 1
(4) sin 7 (4) s Nel

63. The sum of all real values of x satisfying | 63. x o 37 Tl arfeish WHI sl T S HHART0T

the equation 2 (xz_ - 5)x2 +4x =60 _ | HEE
(x2-5x +5) RO s £%.
M 3 1 3
2 -4 2 -4
(3) 6 (3) 6
(4) 5 4) 5
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64. If A= [53” _ﬂ and Aadj A=A AT, then | 64. AR A = [53” _ﬂ TN A adj A=A AT &
5a+b is equal to : @ Sa+b TR T :
1 -1 1 -1
(2) 5 (2) 5
G) 4 (3) 4
4) 13 4) 13
65. The system of linear equations 65. fa® et fmm
x+Ay—z=0 x+Ay—z=0
Ax—y—z=0 Ax—y—2z=0
x+y—Az=0 x+y—Az=0
has a non-trivial solution for : 1 Teh AT T B o fau .
(1) infinitely many values of A. (1) A<k FHd AH g
(2) exactly one value of A. (2) A I dA: Uh HH 7
(3) exactly two values of A. (3) A dHAd: qAHA g
(4) exactly three values of A. (4) A FAQ: IH TH |
66. If all the words (with or without meaning) | 66. ¥&5 SMALL < 318 1 TN hich, T SRR
having five letters, formed using the letters et gt vrsa) (3?2f‘{0'f aqerar AeAE) &l
of the word SMALL and arranged as in a YIeShIY h HATHR W& T, Wss SMALL
dictionary; then the position of the word AT
SMALL is :
(1) 46th (1) 4674
(2) 59th (2) 59
(3) 52nd (3) 52
(4) 58th (4) 58
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67. If the number of terms in the expansion of | 67. 3fg (1 _2 + %J ,x#0 % JER H T&l
be X
n
(1—§+i2j , x#0, is 28, then the sum o & 28 ®, 1 39 TER W 1M arel et wel
x
of the coefficients of all the terms in this o TOTIRT T AT T
expansion, is :
(1) 64 (1) 64
(2) 2187 (2) 2187
(3) 243 (3) 243
4) 729 4) 729
68. If the 2nd, 5th and 9th terms of a | 68. &M Teh TERAR THIR IS &1 TN, 5 A a1
non-constant A.P. are in G.P., then the 9 91 U8 T TUIRR 9l | g, qrsa ORI 9et
common ratio of this G.P. is : 1 e ST ® :
1 5 1 5
o 3 n
2 2 2 2
@ 3 @ 3
G 1 G 1
4 z 4 z
@ ] @ 5
69. If the sum of the first ten terms of the series | 69. afq Jofit
2 2 2 2 2 2 2 2
[12) +(23j +(31j +42 +(4é) Fo, [12) +(23j +(31j +42 +(4é) Fo,
5 5 5 5 5 5 5 5
.16 . . 16
1s?m,thenmlsequalt0: %QWW@WW?m %,?ﬁmw
g
(1) 102 (1) 102
(2) 101 (2) 101
(3) 100 (3) 100
4) 99 4) 99
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70. Let p = 11r61 (1 + tanz\/;)z%— then logp | 70. HMl p = 111‘61 (1 + tanzx/})zix %, a log p
x>0+ x—0+
is equal to : O T
M 2 1 2
2 1 2 1
1 1
G 5 G 5
1 1
@ 3 @ 7
71. For x e R, f(x)=|log2—sinx| and [ 71. x € R % fag f(x)=1|log2 —sinx| qAT
)=f(f(x)), then : g0 =f(f(x)) & T :
(1) g is not differentiable at x=0 (1) x=0 W g ThcT T 7
(2) g'(0)=cos(log2) (2) g'(0)=cos(log2) 7
(3) g'(0)= —cos(log2) (3) g'(0)= —cos(log2) g
(4) g is differentiable at x=0 and 4) x=0 W g ATFKAAT T Ul
g'(0) = —sin(log2) ( )= —sin(log2) T
. . 1| |1 +sinx T
72. Consider 72. f(x)=tan [‘/m}, X € (O, Ej
— 1 + si T
f(x) = tan 1(,/%%{&;} e A =) ¥ g x = T
A normal to y=f(x) at x =% also passes Gien T ifvee e foig & off S ST e
through the point :
1) (0 1) 0,0
2 27
o (o) @ [oF)
o (£ o (£
w (50 @ (5]
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73. A wire of length 2 units is cut into two | 73. 2 TS Aol Teh IR ol T 9T | I T 39
parts which are bent respectively to form AL x RIS Y el o AT ¢ Sohts fooell
a square of side=ux units and a circle of ATl 39 & &9 § Hiel 9§ | Al o T
radius =r units. If the sum of the areas of AT T & SAHAAl 1 AR ZAdH g
the square and the circle so formed is
minimum, then :
(1) 2x=(w+4)r (1) 2x=(wt+4)r
2 @—mx=mr 2 @—mx=mar
@) x=2r (B) x=2r
4) 2x=r 4) 2x=r
12 9 12 9
74. The integral 2x " +5x 5 dx isequal | 74. HHIHRA 2x "+ 5% 7 dx TG :
(x5 + 20 +1) (x5 + 20 +1)
to:
) -]
1) ————+C (1) ———+C
(x5+x3+1) (x5+x3+1)
10 10
(2) x—2 +C (2) x—2 +C
2(x5+x3+1) 2(x5+x3+1)
5 5
(3) x—2 +C 3) x—2 +C
2(x5+x3+1) 2(x5—l—x3+1)
_ 10 _ .10
4 ————+C 4) ————+C
2(x5+x3+1) 2(x5+x3+1)
where C is an arbitrary constant. SRl C U Tes 3R |
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75 o ((241) (n+2)..3n)n equal | 75, pn [0+ (1 +2) .. 30" s

n— n2n o nzn SEER
to:

2 18
(1) 64 (1) e4

=4 7
(2) 62 (2) ez

5 9
@) 2 B 2
(4) 3log3-2 (4) 3log3-2

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

{(x, y): y222x and x*+ yzs 4x, x=0, yBO} {(x, y): y222x T 1%+ yzs 4x, x=0, yBO}
is : 1 &R (3 shEA H) ©
M 7-3 a m-*

3 3
@ 73 ® 73

3 3
() w-h2 G w-22

3 3
T _ 22 T 232
® 2775 @ 277
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77. 1If a curve y=f(x) passes through the point | 77. 3fc T a8k y=f(x) fsig (1, —1) ¥ BT ST
(1, —1) and satisfies the differential T T STk HHIRI y(1+xy) dx=x dy
equation, y(1 +xy) dx=x dy, then f(— %) I G HIAT T, f(— %) TR T :
is equal to :

Ly 2 L 2
1 -3 M =3
y y 4
@ -~z @ ~3
3 = 3 2
G 3 6) 3
y = o 2
@ @

78. Twosides of a thombus are along the lines, | 78. df¢ Teh IS H QoS T el
x—y+1=0 and 7x—y—-5=0. If its x—y+1=07M 7x—y—5=0 = foen ¥ &
diagonals intersect at (—1, —2), then qr s9eh foemol 1%@ -1, —2) W Ufaese
which one of the following is a vertex of F E, 9139 Wﬂ@“iﬁ w1 =1 § & dA-T
this thombus ? I 72
1 (=3 -9 1 (=3 -9
2) (=3 -8 2 (=3 -8

1 1 8
3 ® 373
( 3 ——) ST
3 4 33

79. The centres of those circles which touch | 79. 39l o g, S I 12+ 12— 8x— 8y —4=0
the circle, x2+y2—8x—8y—4=0, ] o B9 W e FI © qAT -4 HI o
externally and also touch the x-axis, lie wﬁwﬁ%, feera €
on:

(1) a circle. (1) T Jd W
(2) an ellipse which is not a circle. (2) T e WS g & 7
(3) a hyperbola. (3) Tk Afquecd W
(4) a parabola. (4) U L T
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80. If one of the diameters of the circle, given | 80. Ifg FHIHTI x2+y2—4x+6y—12=0 GRI
by the equation, x2+1y2—4x+6y—12=0, Y& Teh I hl Teh AT Teh 314 1 S, Toieent
is a chord of a circle S, whose centre is at HE (—3,2) T, HSATE, 9 I S F
(=3, 2), then the radius of S is : g
1) 52 1) 52
2 5V3 2) 53
3 5 3 5
4) 10 4) 10
81. Let P be the point on the parabola, y2=8x 81. HMI TTH y2=8x %l P Teh e %@ g
which is at a minimum distance from the T 22+ (y+6)2=1, % =5 C ¥ IaH g4
centre C of the circle, x2+ (y +6)%2=1. TR T, A 3H A I FHRI S C F R STl
Then the equation of the circle, passing TAM IR FE P RE, T :
through C and having its centre at P is :
(1) x2?>+y*>—4x+8y+12=0 (1) x?>+y*>—4x+8y+12=0
(2) x>+y?—x+4y—-12=0 (2) PP>+y>—x+4y—12=0
3) x2+y2—£+2y—24=0 3) x2+y2—£+2y—24=0
(4) 2>+y*—4x+9y+18=0 (4) *>+y*—4x+9y+18=0
82. The eccentricity of the hyperbola whose | 82. 39 ifauterc, Sk Tfyeid i e 8 g
length of the latus rectum is equal to 8 and e fSeeh ST 3181 Y das SHRI A
the length of its conjugate axis is equal to % o= i U o1 ST 8, T SohRdl ©
half of the distance between its foci, is :
1 2 1 2
M 3 3
4 4
@ 7 @ 73
2 2
G 3 G 73
4 B (CRNE]
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83. The distance of the point (1, =5, 9) from | 83. Tsg (1, —5,9) &l FHIA x—y+2z=5 ¥ a8
the plane x —y +z=>5 measured along the USIESE! x=y=zaﬁﬁ3ﬂﬁqr‘ﬁ"|§%, T
line x=y=zis:
1) 3410 1) 3410
(2) 10¥3 2) 1043
10 10
® 7 ® 7
y 2 y 2
@ 3 @ 3
84. Iftheline,x_3=y+2=2+4liesin 84. W&Zi@x_?’:y_‘_zzz-'_zl,w
2 -1 3 2 -1 3
the plane, Ix + my—z=9, then 2+m? is lx—l—my—z=9ﬁ feerd %, WR+m2 IR T :
equal to :
1) 26 1) 26
(2) 18 (2) 18
@) 5 G 5
4 2 (4) 2
- - - - - .
85. Let a, b and ¢ bethreeunitvectorssuch | 85. #|HI g, b dA; E} ?ﬁ‘lﬁ'@ﬂﬁ%m%ﬁ?
- - = - - - - = - o
that ax[bXC]=§(b+cJ. I ax(ch)=§(b+c]%| Ffg
- - - - — —
b is not parallel to ¢, then the angle b, c FOAIR AL, @ a aAM b & o=
- -
between a and b is: HHE :
3 3
O O
) = N T
@ 3 @ 3
35 = 5 2z
G 3 O
y = o 2
@ = @ =
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86. If the standard deviation of the numbers | 86. Jfe F&maA 2, 3, ¢ T 11 & YA foaae=
2, 3, a and 11 is 3.5, then which of the 358 A H A - EI & ?
following is true ?
(1) 3a2-26a+55=0 (1) 3a2-26a+55=0
(2) 3a%>—32a+84=0 (2) 3a%>—32a+84=0
(3) 3a%2-34a+91=0 (3) 3a%-34a+91=0
(4) 3a%>-23a+44=0 (4) 3a®—23a+44=0

87. Let two fair six-faced dice A and B be | 87. HMI 1 MY ©: Helshid TH A 91 B Teh
thrown simultaneously. If E; is the event 1Y 39T | CHAT Sl E, TH A W IR
that die A shows up four, E, is the event ST <9I %, |l E, T B W 2 AT <90
that die B shows up two and E; is the event 7 e He E; QAT Il I 3T et St
that the sum of numbers on both dice is w1 anT fouy gend %, = d 9 sE-
odd, then which of the following HYT T el § 7
statements is NOT true ?
(1) E; and E, are independent. (1) E,QE,@q= gl
(2) E, and E; are independent. (2) E,qNE, T@aA g
(3) E; and Ej are independent. (3) E, QN E, W@qA g
(4) Ej E, and E; are independent. (4) E; E,TATE, A |

88. If 0=<x<2, then the number of real values | 88. 3G 0=x<2# %, q x & 37 i "Ml B
of x, which satisfy the equation HE&AT ST GHIR
CcoSX + cos2x + cos3x + cosdx =0, is : cosx + cos2x +cos3x + cosdx =0 I ﬁ@Q

2| %, ¥

(1 3 (1) 3
(2 5 (2 5
@ 7 @ 7
4 o9 4 9
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89. A man is walking towards a vertical pillar | 89. U ZfRd Teh HEaleR WY hi 3 Teh Y 9
in a straight path, at a uniform speed. At W Tk 99 =1 9 ST @I T TH W Teh 1%@
a certain point A on the path, he observes A § 9% @Y o TR &1 39 197 30° A9
that the angle of elevation of the top of g1 A Y3 foen H 10 fee &R 9o & 9]
the pillar is 30°. After walking for 10 fig B & 98 @9 & foraw 1 3==[ *I0 60°
minutes from A in the same direction, at a 1T %, o B9 TY dh HgtH Y 3G o e
point B, he observes that the angle of 7 (frei #) 2
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) o
(2 10 (2) 10
@) 20 (3) 20
@4 5 4 5
90. The Boolean Expression (pa~q)vgv(~paq) | 90. & & &Sk (Boolean Expression)
is equivalent to : (pA~q)vagv(~pAq) <1 THIA g
1) ~pag 1) ~prq
CN (2) prg
@B pva 3 pveq
4) pv~q 4) pv~q
-00o0- -00o0-
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Read the following instructions carefully : Fefefiaa FEer earT @ ug -
1. The candidates should fill in the required particulars | 1. et sl aleT RIESED] ARSI ( gy -1) R Fifed
;);11 t}}eB lTes,E Eo;)ll;l)et.a?cli) Answer Sheet (Side-1) with foaor :ﬁ;}/ a,—,;}ai’a-@ga-ﬁ:f@ ER TG
ue/Black Ball Point Pen. .
. . . . 2. SWYA % gF-2 R faare fermm, siferd 7 & fow @Faer
2. For writing/marking particulars on Side-2 of the s a‘ - S ey g
Answer Sheet, use Blue/Black Ball Point Pen only. / dlcT |ige Rl l
3. The candidates should not write their Roll Numbers | 3. TI&T W/ 3ATHA tR ﬁ?ﬂ‘ T W o 3Ferre el
anywhere else (except in the specified space) on the STOT STIhHIS 3T Fel T8l forg |
Test Booklet/ Answer Sheet. 4. Y3 YA o foad fod T =R fashedi § 9 St U faskey
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 (Y4) of the total 5. Q‘E A T 3T < T W T ﬂ_’rq RIS 3;6‘;
marks allotted to the question would be deducted from 0y W—W (1/4) 31 o 9 H 9§ FIe fag S |
’;lhe total scolliet.) No C;ied}tction from the t((i)tal s;ofre, Ifg ST I | fhdt Y37 1 TS IV 7@l e T E, @
owever, will be made if no response is indicated for . 5F T FTE GIT@Q
an item in the Answer Sheet. Fd RUER Eﬁé K ! . )
6. Handle the Test Booklet and Answer Sheet with care, 6. Hien Y wd W Naladl wﬂ'ﬁ? W Eaalca
as under no circumstances (except for discrepancy in fergt ot Rfefa & (Faer TReT Yfkas 09 30 99 &
Test Booklet Code and Answer Sheet Code), another set Taba 7 fyerar &1 Rl 1 Biea), a3t Wier grae
will be provided. ST TE F T | ’
7. The candidates are not allowed to do any rough work oS
or writing work on the Answer Sheet. All calculations/ 7. S®H tﬂ FIE ff T m hl F HH F A
writing work are to be done in the space provided for Al & & | Wt o1 e ferrg i e, e gk
this purpose in the Test Booklet itself, marked ‘Space ¥ fyifa swe <1 o ' T = o fae s’ g Amifea
for Rough Wor1‘<’. This space is given at the bottom of 2 WA fran smom | 7 STE Feoish I8 T 11 &1 3R 3
each page and in one page (i.e. Page 39) at the end of ¥ siq i HTEY
the booklet. qIEERT 6 S0 H Th T8 (T8 39) l
8. On completion of the test, the candidates must hand | 8- T e T W, qﬁ&ﬂ?‘ﬁ a’?sﬁ/ & Bred 4 ti\—q; ST
over the Answer Sheet to the Invigilator on duty in the el Fiere o1 otavg Wi <1 udigmelt 10 W 39
F(l)(om/ Hali.h'H%wetV];r, tkhle tcar};i}ilctlﬁtes are allowed to qﬂww T S ST Ghd T
ake away this Test Booklet wi em. .
Y . |9, = ST Wy wdenedt frieres s ST Yo S srav
9. Each candidate must show on demand his/her Admit o
Card to the Invigilator. el
10. No candidate, without special permission of the | 10. arefiersh = Tiiersh it foeiw orgafd o o et wdiemelt
Superintendent or Invigilator, should leave his/her ST T A BE |
o ;e:t tidatos should mot leave the Bxamiation paq | 1 T TR 1 ST I T o fort o Sfeerfa
. I'ne candidates should not leave the Examination Ha > et
without handing over their Answer Sheet to the R EAR oAU for i fedte§ wten 21 T 91 l
Invigilator on duty and sign the Attendance Sheet afe ferelt wdremelf 3 ol R St tﬂq—{ TEIER T
again. Cases where a candidate has not signed the fou SIRERIG St TR 3G W A &l e § R
Attendance Sheet second time will be deemed not to @WWWW Foft F | St | udverret ara s
have handed over the Answer Sheet and dealt with as . 3111@‘ =7 FoT Sty o & forw T T W
an unfair means case. The candidates are also required & . T
to put their left hand THUMB impression in the space SERR RS
provided in the Attendance Sheet. 12. TFRITeh/ BE=Terd Ufehersh Te Hiegel hH, TSR geaife
12. glse of Ele(zjlctronicl/kManuljlll Ca}iculator and any S TR Soraifeh SUeRTuT o1 WA afsid © |
ectronic device like mobile phone, pager etc. is .
prohibited. phone. pag 1. T gt H AR % For el S e,/ F wi
13. The candidates are governed by all Rules and « . LG = A f FHH:T R : *®
Regulations of the JAB/Board with regard to their [ft A 1 B T, /o & frodi e fafradi &
conduct in the Examination Hall. All cases of unfair FTTER TN
means will be dealt with as per Rules and Regulations "
of the JAB/ Board. 14.%9“1%%1%% B O ekt a0 I T BT IS o 9T
14. No part of the Test Booklet and Answer Sheet shall be T S
detached under any circumstances. 15. uﬁanﬁ U Wﬁ&:ﬂ 32 /ﬁ(_"l U YA9T kIS o STTaT
15. Candidates are not allowed to carry any textual frdr off v @t argd |, Eﬁ'd o garerad,
maLe'liial,hprinteld or w'rit;enf bits of paﬁers, pagq‘eri maﬁ-ﬁ’ U, qﬁmqﬁqmﬁg{:ﬁ- ff R
mobile phone, electronic device or any other materia m\‘ SUFIOTT Rt 3t e arf
except the Admit Card inside the examination & * a X il
room/ hall. ST & S AT SUHRT St ht AN Tl § |
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