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PART A — PHYSICS

ALL THE GRAPHS GIVEN ARE SCHEMATIC

AND NOT DRAWN TO SCALE.

A particle performs simple harmonic

motion with amplitude A. Its speed is
trebled at the instant that it is at a distance
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—— from equilibrium position. The new U] 91 3TAH ©
3 +
amplitude of the motion is : (9 y)QjT ¢
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For a common emitter configuration, if IEFTS-SEss T & e aaw g%
a and B have their usual meanings, the e fra § 9 S Gy T R ? o9 B
incorrect relationship between « and g o8 QM= waas @l § ¢ 4 = YZ— A\
is : = T
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" 3. A student measures the time period of 100
oscillations of a simple pendulum four
times. The data setis 90 s, 91 5,95 s and
92 s. If the minimum division in the
measuring clock is 1 s, then the reported
mean time should be :

1) 92x18s
2) 92+3s
@) 92%2s

4) 92x50s

4. Ifa,b,c dareinputs to a gate and x is its
output, then, as per, the following time
graph, the gate is :

d [N
c [ LT T

Toh BT Th SeT-3f1ed-Qieteh < 100 3Tefaai
%1 T 4 IR 991 § R R 905, 91 s,
95 s 3R 92 5 U ¥ 1 TR W T wL H
AT ST 1s | 9 WY T WS G B

'Sﬁﬁ'fl'@:ﬂ'ﬂﬁa:

s @7
(1) 92x18s )9;3 -
\,(2’)/92133
(3) 92+2s
4) 92x5.0s

TF T H a, b, ¢, d I ¥ N 1 TFeL B

. - 9 A T TRE-UE % AR e R

d LML
c [ LT LI
b [

a [ a I
x T x _|
(1) OR 1) OR
(2) NAND (2) NAND
(3) NOT (3) NOT
(4) AND (4) AND
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5. 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 :

Which of the following statements is false

_)
for the angular momentum L about the
origin ?

) L - \ - 2

particle is moving from B to C.

v A

R k when the particle is

3

@ L=

~

moving from D to A.

e mov A
(3) L =- —= R k whenthe particleis

V2

moving from A to B.

nd R A
4 L =mo [3 - a} k when the

particle is moving from C to D.
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-l W@ R
%___"12 A

@) L= ﬁRk,mmAﬁBﬁ
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6.  Choose the correct statement :

(1)

(2)

)

4

In frequency modulation the
amplitude of the high frequency
carrier wave is made to vary in
proportion to the amplitude of the
audio signal.

In frequency modulation :the
amplitude of the high frequency
carrier wave is made to vary in
proportion to the frequency of the
audio signal.

In amplitude modulation the
amplitude of the high frequency
carrier wave is made to vary in
proportion to the amplitude of the
audio signal. |

In amplitude modulation the
frequency of the high frequency
carrier wave is made to vary in
proportion to the amplitude of the
audio signal.

7.  Radiation of wavelength A, is incident on
a photocell. The fastest emitted electron
has speed v. If the wavelength is changed

to —%f-, the speed of the fastest emitted

'H??IWW:

1)

(2)

3)

(4)

sgfa Wgem § 3= Agfa i a®
W % | o wged Wi g &
™ & SR B

sgfa Age § I=-3gfd & 9w
T & A ® SeeE st e @t
gt & U ¥

I HIgeq # S9 g a1 ar®
T & M ¥ s @ faea &
M ¥ S B

AW AIged ¥ 3F Agfd F IwH
T & Tgfa H weee @ foae &
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T PR-86 R A TR+ Jahmw anmafad
21 scffa sl W sifsaw i v R
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electron will be : <€ = 30
1 1 -
1 = UL%)Z 1 = v{%)z p= J/’:W/Q- |
1 1 t g™ &
_ (32 _ (32 <
@ -3 @ =43 p X »
4\1 41 P= g
(3) > o = (3) > o[ = |? - b |__4
[3J [3) MV = Tk = ,?,hs)
41 4% 10 - 9K mnA
@ < ”(5]2 @ < v(g] (%} Vs o
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Two identical wires A and B, each of length
‘I, carry the same current I. Wire A is bent
into a circle of radius R and wire B is bent
to form a square of side a’. If B, and By
are the values of magneﬁc field at the
centres of the circle and square

respectively, then the ratio By s
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9. A pipe open at both ends has a
fundamental frequency f in air. The pipe
is dipped vertically in water so that half of

3 THIAH R A 9 B QT H o@i 7, ¥
UM U ] Jaifea 81 A 3 WS R e
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it is in water. The fundamental frequency
of the air column is now : B = 4 ‘[-1
W 2f 4 GSLU ' 97‘7’@) = By 1) 2f e
gnt. b g,
@ f 4o, g j @ f -
- f A L Y 5T R -
2 By - Q )’7 A 2 9 Y o;:‘ '_C:E
g 2.
3f 3f L=<
(4) e @) = I Ba
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10. The region between two concentric spheres | 10.

of radii ‘a” and ‘b’, respectively (see figure),

A
has volume charge density ¢ = o where

A is a constant and r is the distance from
the centre. At the centre of the spheres is
a point charge Q. The value of A such
that the electric field in the region between
the spheres will be constant, is :

= 0 ae v % Q) -l e & (fe
fgd) e & WH | gad Iav-vEE
p = 2 4 <t A ferim e R ATARY
el % % W T fog-omam Q7)1 ‘A’

% A Fa faEd al & e & wm
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N/ P((,yl,
;zéo \710

2 2Q .
o % o % EW%/T
Q Q 3¢
3 3
©) 21ra’ ©) 2mra?
Q Q
(4) 2 2 (4) 2 2
2m{b° — 2m{b° -
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11. An arc lamp requires a direct current of | 11. T& 3Tk T ! YR H & o 80V W
10 A at 80 V to function. If it is connected 10 A =t f§= 911 (DC) &t STavashdl Bt ¢ |
to a 220 V (rms), 50 Hz AC supply, the I 31k I 220 V (rms) 50 Hz FA&dA €T
series inductor needed for it to work is (AC) & 9@ & fad 4uit | o ot Yehed
close to : HAAE : V:IR ﬁz}
(1) 0.044 H I (1) 0.044 H Q0= (oA
ey
(2) 0.065 H W 3 J7-5° 2) 0065 H T
W ’/W’@
() 80H y- Rk 3) 80H B/Aé‘t’ - GoHr
(4) 0.08 H (4) 0.08 H 0 0w \/ - 93%0¢ E
= go o VoIS
H/Page 7 SPACE FOR ROUGH WORK / 4 il T
~7 , 20 ) T, (wl ’Y') o/ r
o+ X/ \o = 298 - ‘%/ L _ pv €7 €0 [ !
S 602 +3 = X XB¥io \o ) J: DLQ Dr 900“/7
wod o ° x 9@V = 69+ 1201 Ay
= qu 368 30 8- 69 304} L2+ Qx? 3 (0D ‘7%&*%0



n’ N& Y T T YA A—-B R T[eRa ¥

12. ‘n’ moles of an ideal gas undergoes a | 12.
process A—B as shown in the figure. The (feafEd) | T4 wepw % SR 3T AR
maximum temperature of the gas during :
the process will be :
P
ZPOI ..... A\
Pot‘ """"" """" B
Vo 2V, V
9 BV,
(1_) 2nR
9 RV,
@ —
@) 9 RhW
4nR
@) 3RV
2nR
13. A person trying to lose weight by burning | 13. T& ARUIG® WR & T8 R R f -
fat lifts a mass of 10 kg upto a height of T @ T T A o € fE fak aR 9
1m 1000 times. Assume that the potential SR T | 1 B ¢ oI A= o H feerfe
energy lost each time he lowers the mass Sl o g BIT ¢ | IR R o Sl &t | <
is dissipated. How much fat will he use i St ° 9gad ¥ AW o fE Ty
up considering the work done only when < T el 3.8 x 107§ wfd kg ¥R ®, T T
the weight is lifted up ? Fat supplies T 20% T S 8 aeeral 61 3™ 4
3.8x107 ] of energy per kg which is ek WRIIeT 10 kg % I I 1000 R 1
converted to mechanical energy with a & S T S 3l Y w79 SE
20% efficiency rate. Take g=9.8 ms™2: IR | q5 FH &R : (3=9.8 ms~2)
(1) 9.89x1073 kg (1) 989x1073kg ¢ {
(2) 12.89x1073 kg (2) 12.89x1073 kg 3.4 Yjo X 2
() 245x1073 kg (3) 245x1072 kg //W
(4) 6.45%x1073 kg (4) 6.45x1073 kg \-’T 7:,4
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14.

A point particle of mass , 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 :

+ P :
h= 2 m
v 30° R
Horizontal —— Q
Surface

(1) 0.29 and 35 m

(2) 029 and 6.5 m

(3) 02and 65m

(4) 02and 35 m

| 14.

“m’ SAAT 1 Tah Teig U1 T G 99 PQR
(Fea @) Raa @I ? | wur iRy & <9
0 Ul 4% | O P A B WM F IE RN
TEd L el €1 9 % 9 PQ 3t QR W
we H H g @Y & T e e ¥ |
PQ ¥ QR R 8 o fewn sigema # #iE Sl
w4 T At

W#Cﬁ’l’{@xFQR) o T AT § A

9]
W
R Py N P 2
5 v ff‘gg/y
h=i m )
E 2
¥ 30° R a
st WA —— Q \ﬁ z Al
o W g
N
m %
(1) 029 3R 35 ({‘9 % :
wh?

2) 029 3 65 m

(3) 023K 65m

(4) 023X 35m

H/Page 9
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15. The temperature dependence of resistances | 15. aten e erIfea (undoped) Tafewm &
of Cu and undoped Si in the temperature iR Y Ik qrawE 9 e, 300-400 K
range 300-400 K, is best described by : AIEH 90 |, & fod wEl wed T
(1) Linear increase for Cu, exponential (1) disn & ford @i gE e fafaesm &
decrease for Si. ford =it s |
(2) Linear decrease for Cu, linear (2) a1 % o2 Yeltg see aen fafasm &
decrease for Si. ford Yl e |
(3) Linear increase for Cu, linear (3) dien % o Yl s aen fafeem %
increase for Si. ford T seE |
(4) Linear increase for Cu, exponential 4) aten % 2 Yeita sgE aen ﬁ:ﬁlﬂﬂ? *
increase for Si. ISEEEICINEIECCE
16. Arrange the following electromagnetic | 16. =1 wia saien Sem-graenra fafeol st
radiations per quantum in the order of ﬁﬁﬁ%ﬁ TWHTH T
increasing energy :
A : Bluelight  B: Yellow light A yE™ B : e gEmE
C: Xray - D : Radiowave. C )S_-E_@l D : =A@ wn
(1) CABD (1) C, A BD
(2 B,ADC (2) B ADC
3) D,BAC 3) D,BAC
4 ABNDC 4) A,BDC
17. A galvanometer having a coil resistance | 17. T&h FreaAriet % wEd H 9adE 100 O ¥
of 100 Q gives a full scale deflection, when 1 mA ¥ Yaifed S W 36H Fa-wha fagy
a current of 1 mA is passed through it. e 81 39 N Y 10 A F THeT o
The value of the resistance, which can T TR MRy M e ®
convert this galvanometer into ammeter [0@ ﬂ
giving a full scale deflection for a current
of 10 A, is : /@/:
vooX
K =
1) 01Q 1 01Q y- IF
2) 349 2 3Q
(3) 001Q 0.01 \0 ~ Y ~
T o=
“4) 2Q 4) 20 AT
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' ’%/% :V,a/“‘ Oh/)/ﬁo kA~

Half-lives of two radioactive elements | 18. Q fediyd! a@ A 921 B H TG FHIE:
A and B are 20 minutes and 40 minutes, 20 min T 40 min § | YRY § 1 & I §
respectively. Initially, the samples have R F F& T 81 80 min F IWA
equal number of nuclei. After 80 minutes, AT B % &9 T AN HI T&A Tl AW r
the ratio of decayed numbers of A and B B : ) ’MLG A
\na WA
nuclei will be : - =
/‘h - D A ”2 /“ L
1) 1: (1) 1:4
2) 5:4 p = L’l% ) 5:4 . T
3 1 ' 16 ! 5/M (3; . 16
: . 1
@) 4: e” @4 4:1
LeT .
19. Identify the semiconductor devices whose | 19. o7 (a), (b), (0), (d) g fuffa ®{ f& 3
characteristics are given below, in the fas woe: foa 9diesswy fearya &
ord;r @), ®), (), (d) : go mL g ) SfvIford 6 82 oo [,H o
— 20
Cfr/)r =2 - J° ; b4 I 1 T72s
(BT " 9_)772 - T
1% —V 7
Uy ~R =
A -n_ L F /979,, | [:A']o h'»; e’*‘*a‘
¥ (b) b) Tl €
i
Resistance 2 gfady ’\(m{é
\ 3'2 o
. peT
Ao . ) Intensity YhT 2
q Hluminated of light e =2
(©) (d) (@ 190
(1) Solar cell, Light dependent (1) ¥R ¥, LDR (Te fete= ), 9o
resistance, Zener diode, Simple Trﬁ?('&'l’ﬂ"l@, Yol @@EM#
diode
(2)  Zener diode, Solar cell, Simple diode, (2) R TEE, WeR I, TERY TATS,
Light dependent resistance LDR (o2 feue= o)
(3) Simple diode, Zener diode, Solar cell, (3) WERO TETE, SR SIS, R Hd,
Light dependent resistance LDR (@ge fetme= )
(4) Zener diode, Simple diode, Light (4) IR SHTS, WERY SAE, LDR (T8
dependent resistance, Solar cell fete= o), 9ier 9v
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!as Q= i% 6 -8 ,%%4 jﬂ
! c s o Y
L . . .
B 20. A combination of capacitors is set up as | 20. Gl | = T qfiqy & for H g T
( shown in the figure. The magnitude of 71w fag-amaw Q (R8T WH 4 uF
B the electric field, due to a point charge Q 9 uF q gaifE & A AT & e %)
(having a charge equal to the sum of the & B 30 m T @m qftam g :
charges on the 4 uF and 9 uF capacitors), A - ﬁ
L . 9q+18
at a point distant 30 m from it, would ; - iy g 49
equal : e 49 L \/ @~ 4
o g- 02 g TR AT
b 4 uF __H'_ 2 £ GO \ 4pF how p -
——F——1 9uF E/_EQP & o —ik +91MF 5
—— g o’ | 15
? 2uF Eﬂ'”’) L 2pE, O E g- KZ }6’@
‘ — | 7 T -
i N \ \6 “\6 - /
I8 . | o T P g- =
i — Tt
1N 8V F 8V O
N : z
i 1) 420 N/C | M(tﬂzoNc V7 -
| 1) /c e / %/% g,gw
(2) 480 N/C E’/ (2) 480 N/C \ b by,
(3) 240N/C _ (3) 240 N/C N 167 T
* g _ OIS © \L-, -
: (4) 360 N/C Ci@‘r‘@’:q’ (4) 360 N/C o @/4
i E - ‘/Z’Zv \L -
21. A satellite is revolving in a circular orbitat | 21. edl i Tae 9 o 3R WIH EEDIEEBIEAN
a height ‘i’ from the earth’s surface (radius 99 I TR HIE T8 ¢ (oAt &1 i R au
of earth R ; h<<R). The minimum increase h<<R) | YAt & &S &F €@ I A F
in its orbital velocity required, so that the e 3ot el i | sTTavas <Aad Jea[
satellite could escape from the earth’s ?: (IRgHES yuE Ty M
gravitational field, is close to : (Neglect o * ¢C, l/ =
the effect of atmosphere.) £ € g - Z‘E
_0O°* + Q‘ . ® - ©
1) JeR/2 € ;. Cz 1) JsR/2 £ CC)—:@ -7,
Cy
: _ e SN2 ~
;; @ R (V2 -1) (el @ VR (V2-1) -
. 3 ) H"
G) 28R ‘ J28R (
4 (3R (4 JsR T
H/Page 12 SPACE FOR ROUGH WORK / T& &1d & fag se
_ -2 =0
E - @.. + ! EG =0 Cy
Sz C gy o~
£ oe— @ - O 2 CO E - @‘é ) - ©
= ’ _ — - < <
C+( E(e4G )~ £ 2
B e ( K <




o)
q

A screw gauge with a pitch of 0.5 mm and
a circular scale with 50 divisions is used to
measure the thickness of a thin sheet of
Aluminium. starting the
measurement, it is found that when the
two jaws of the screw gauge are brought
in contact, the 45t division coincides with
the main scale line and that the zero of
the main scale is barely visible. What is
the thickness of the sheet if the main scale
reading is 0.5 mm and the 25% division
coincides with the main scale line ?

-g___

‘22,

Before

-6
(1) 070 mm 42,(/5%(/03,0
_ (2) 0.50 mm —
(3) 075 mm /30’920
Hi | (4) 0.80 mm PrRIrLal

22, W &p-7191 1 9% 0.5 mm & iR 8% giia-

e T 50 W ¥ 1 S9F BN UF vae
ITegEifTaw e # HieE 7 R 9 A &
Td g U T % S Tp- % X A4l
Fogeh H W1 S € q 45 9 ST e e
TS o Har! B § 3R H& e i1 Y (0)
iverer | femar ¥ 1| 7= Shet o1 Ui At
0.5 mum T 25 T 9T YA whel T &
Tt B, T wie i W2 = ar ?

LA
7!
~9g
(1) 0.70 mm 2 9
(2 050 mm /4'/
(3) 0.75 mm
(4) 0.80 mm

23. A roller is made by joining together two | 23. @ ¥F I Ih W O T SgH TH TR

cones at their vertices O. It is kept on two TR N € 31 I AB I CD & W AHHfHa
: rails AB and CD which are placed @ T R (Fea fed) | IeRF1 1w CD W
; asymmetrically (see‘ figure), with its axis A T AR O THI W F AEeE g1 TR |
: perpendicular to CD and its centre O at gohe T TR T T 9 THR FEh 3R

the centre of line joining AB and CD (see FX R R O %1 =em CD % waiwR € (Faw

figure). Itis given a light push so that it 3fed) | =fera & ST % 915 98 e

starts rolling with its centre O moving O

parallel to CD in the direction shown. As f 9

it moves, the roller will tend to ; - = O )

D g | =97 )’
3 i :/;ES"’) 2
: |V = Jﬁ‘
2 3 4
K b ) V= 90
\ 7 /’" -hl b A ¢ e
ity =2 (1) go straight. 2~ (1) e <er @M
] C’ﬂ )'1 (2) turn left and right alternately. (2) o au SR A HSa WA ¢
: ? (3) turn left. 3) st iR e | m a = -
-\ 4 %) v (4) turn right. (4) T SRS
R H/Page 13 SPACE FOR ROUGH ORK/WW&?WW \ Gmm. = Pl
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24. Hiysteresis loops for two magnetic materials | 24. & gw=®a 1S4 A 9 B & fo feedtfom-
A and B are given below : AKIERHCIRRICE
B B B B
A lr ﬂ\ A
H ZZ—J'I ;H Z»H
(A) (B) (A) (B)
These materials are used to make magnets T Tl & PSR ST faga-Saet &
for electric generators, transformer core T, ITAEER Fi Shie T3 faga-gs &
and electromagnet core. Then it is proper IS 3T & oA § RRa ST § | a9 q’g’%‘fﬁﬁ
to use : E3EDE o
(1) A for transformers and B for electric (1) A = 39 ETT\‘TW ¥ B &
generators. TeRpa-Set o fopan wmw
(2) B for electromagnets and (2) B s&aHTe fagqa-gras aun TR
transformers. T | fopan Sma
(3) A for electric generators and (3) AT faRE- SR q¢ gFwR
transformers. S H foren sq
(4) A for electromagnets and B for @) A w gaue foaga-ges H ao B H
electric generators. faga-sHe ¥ fra s
25. The box of a pin hole camera, of length L, | 25. T -85 U =t o ‘L @ 9o feg &t
has a hole of radius 4. It is assumed that B a?) S8 W A T w1 wEiE T
when the hole is illuminated by a parallel safed 81 Fox % 9 e W@ W a wWie
beam of light of wavelength A the spread &1 fawr fog % sfadta TR e faad=
of the spot (obtained on the opposite wall % TR gu foamr =1 g am 21 s Eiz®
of the camera) is the sum of its geometrical ATH SRR b, T RN 94
spread and the spread due to diffraction.
The spot would then have its minimum
size (say b, ;) when :
(1) a=+AL and by = V4L (1) a=+JAL T b = J4AL
2 2
(2) a= AT and b, = V4AL 2 a= % GRUREN/YYE
A2 242 22 2A%
3) a= T and b ; = [T] By a= T &> b= [T)
242 24
(4) a=+AL and boin= [T} (4) a=-JAL T boin (—L—j
SPACE FOR ROUGH WORK / &% &1 & few smg
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;' A uniform string of length 20m is | 26. 20 m T ! THEAH SN i T T3 STER
suspended from a rigid support. A short Y THE T | T e R ¥ g
wave pulse is introduced at its lowest end. T-TR e &1 ¥ 1 FW MR T Tga
It starts moving up the string.  The time T S HE©
taken to reach the support is : (g =10 ms~2<)

(take g =10 ms~2)
1) 2V2s 1) 2425
(2) 2s 20 2s
() 2m/2s (B) 27V2s
4) 2s (4) 2s
97. An ideal gas undergoes a quasi static, | 27. T &Y 19 Iohuvig Wfted-Fcq ThT |
reversible process in which its molar heat TER § a1 I Hie-Ss -4 C feer
capacity Cremains constant. If during this T B 1 9 39 YR T 36 @ P 9§ SEaH
process the relation of pressure P and V& 9 Hay PV" = constant ?l (Cpan
"~ volume Vis given by PV"=constant, then Cy %u¥: fer T 9 fer e o e -
n is given by (Here Cp and Cy, are molar oI §) 6 ‘0’ % Tl wefepor §
specific heat at constant pressure and A .
constant volume, respectively) : \/
Cp-C _ne AT Cp-C >
Mm-S ””CPMM,M M) n=E e st
() ,=C"Cv 'Y‘(—Uo/,w:/ 2 _C-Cy -
T C-C 0" ) ’l_C—C ’()/)RT-
P bV L P P\/ p=
@) n=ZSE (@) n==E - by
Cy Cy m R T
c-C c-C
@ n-SC W e sl
—
2N
...28. An observer looks at.a distant tree of | 28. T T 10__rrL§)%’ g I T 20 MY & pv
height 10 m with a telescope of magnifying E| @"1 ] <@ W FT TEYH B 2 e
power of 20. To the observer the tree M
) T= (o
appears : A . MnCy B
(1) 20 times taller. .QQ/ 1) ¥ 20 T = R U\ amy
(2) 20 times nearer. (2) g 20 T 99 7 M. 3R (%)2) B
(3) 10 times taller. 3) U 10 T IR
(4) 10 times nearer. (4) U= 107N IE B!
H/Page 15 SPACE FOR ROUGH WORK / 1% &1d & &g wmg




29.

30.

In an experiment for determination of
refractive index of glass of a prism by
i — ¢, plot, it was found that a ray incident
at angle 35°, suffers a deviation of 40° and
that it emerges at angle 79°. In that case
which of the following is closest to the

maximum possible value of the refractive
index ?

1) 17
@ 18 A
~((-1)
@ 15 H Q
go-1 g1
@ 1.6 Y Oy
wo st s
,('B%)C‘S 4 3o

;Ao 1S 6 */ 3{24 18384

A pendulum c{ock 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) 30°C; «=1.85x10"3/°C
(2) 55°C; a=1.85x107"2/°C
(3) 25°C; @=1.85x1075/°C

4) 60°C; a=1.85x10"4/°C

29. TH WA X U1 § — STTE S TH el
{1 oo w1 qad=ia fehTen sian €1 o™
T foRTor #i 35° W Aefaa @ Wag 40° 9
forafera 2t € en I 790 W frin Bt ®1 3@
feafa o foa ¥ 9 wFRW 99 MEdE &
ferehad A F To9 TG § ?

(A'I@J\) {cq?g‘
S:4U Sdlv)é

1 17 g5 ! o
N

2) 1.8 .

3) 1.5 &

@4 16 . e ~A

J =1

e 3

30. T&F Urgo™ w9 40°C WM W 12 s Ffafes
1T &1 S ® T 20°C A9EH R 4 s wfafeA
A B I 1 A9EE e W O 9 u9ne
RN qen Yrger™ w1 vy 1 Y& IF-ER TUih
(a)mz%: o
unr

(1) 30°C; a=1.85x10"3/°C
(2) 55°C; a=1.85x10"2/°C
(3) 25°C; @=1.85x1075/°C

(4) 60°C; @=1.85x10"4/°C

H/Page 16
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PART B — MATHEMATICS

The area (in sq. units) of the region

{(x, y): y2?2x and x2+ yzs 4x, x=0, yZO}

1S
42
M7=
r 22 T
@275 g
@ w2 FT_an
AR
@ m-3 26" p)
no, (v

32, If f(x) +2f&) =3x, x#0, and

S={xeR: f(x)=f(-x)}; thenS:
(1) contains exactly two elements.
(2) contains more than two elements.
(3) is an empty set. :

(4) contains exactly one element.

12 9
33. Theintegral 227 +ox dx is equal
5, .3 3
(x + x +1)
to:
5
1) ———+C
5,3
2(x+23+1)
_ 10
@ ———+C
5,.3
Z(x +x +1)
.5
@) ————+C
(x°+x+1)
10
4 —I——+cC
5.3
Z(x +x +1)

where C is an arbitrary constant.

32. AR f(x) +2f[;1c-] =3, x20 %, @0

gt 2
€“‘ qynf\' L4 €© A gn Z
) AP Y-
(/,’L') ‘HT‘TB—TIﬁ"IH 1 ﬁ%
31. &3
(G220 24 422 4, 220,20
&1 AAFA (=i gl §) ¥ . :
P = M . B
3
T 2\/5
@ 377
@ -3 o
@ 7>

[(hﬁ—?/("-“p:

:'Z‘h"‘
S={xeR: f(x)=f(-x)} §;WS: s
(1) ¥ qoma:  eTd ¥ b
() HA D afe ot 1, U= 9%

e T G| <

¥ oo T 999 ¢
12 9
33, waEe | 2% Y o wed
[x5 + 53 +1)
5
1) ad +C
2[x5+x3+1)
.10
2) T +C
2(x5+x3+1)
5
Q) X +C
(x5+x3+l)
10
4 ———+C
2(x5+x3+1)
Rl C Ueh Wss 3T ¥ |

H/Page 17
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34. For .x e R, f(x)=|log2—sinx| and |34. x ¢ R & f&T f(x)=]|log2 - sinx| mﬁ
| 8(x)=f(f(x)), then : | g =f(fx) & A : Ve
\‘ 09 9 -y fge-5n.
(1) g'(0)= —cos(log2) (1) g'(0)=—cos(log2) ¥
(2) g is differentiable at x=0 and (2 x=0 W g JTFHTEE T Al
g'(0) = —sin(log2) g'(0) = —sin(log2) ¥1
' (3) g is not differentiable at x=0 (B) x=0 W g JTHAT QI ¢ |
i Y 7
‘ (4) g'(0)=cos(log2) (4) g'(0)=cos(log2) T = 2"%‘77} o
d v7)
35. The centres of those circles which touch | 35. 3R % %%, EITQ?Ix2+y2—8x—8y—4=0
the circle, x2+y2—8x—-8y—-4=0, o A T Y Y Fd § 99 -3 R
o -;5' externally and also touch the x-axis, lie e € fem € . %',n ’452
\ i on: [ oﬁ 9 -
; %. (1) a hyperbola. (1) T FquEd W
g (2) a parabola. (2) T e W
- i 1 :; (3) acircle. (B) Tk gd Wi
i
o (4) an ellipse which is not a circle. (4) T SreigE WS g9 T
36. The sum of all real values of x satisfying | 36. x % 371 GHI ar&fers |l 1 AT ST HHiHT0
the equation . 0 (x2—5x +5)x' +4x — 60 1 R
(x2-5x +5) AR Y 33 |
(1) 6 1 6
(2 5 2 5
il @) 3 G) 3
‘k . 4) -4 4 —4
; |
g 1| H/Page 18 SPACE FOR ROUGH WORK / T® &4 & feu g




ufa@aqa‘taralm 3 1 g, 5 9 ad

f the 274, 5th and 9th terms of a | 37. ,
non-constant A.P. are in G.P., then the 991 U5 T UK et | €, W 39 iR e
\ ommon ratio of this G.P. is : Eﬁimﬁf?:ﬁ'qﬁ%: )
S dg Q¢ 9
N = 1 1 M 1
A P 7 7 . m
[ I @ 3 Ag s
N S o PR
1 0o 3 ®) < a, 9
>{ il 5 5 a, a/z 3
| 4 4
1.7 @ 3 4) 3 d,- %' 7
- 38. The eccentricity of the hyperbola whose | 38. 3§ JfqwacH, o s =t & 8 ®
. length of the latus rectum is equal to 8 and qen TS S S1e w1 darg sge! A
i " the length of its conjugate axis is equal to % g 1 g 6t et B, B SohemaT € ¢
half of the distance between its foci, is :
2 2
W 5 W 5 @9
@ ® V3
4 4
® 3 ® 3
4 4
@ B @ 3
n= 9'(]
39. If the number of terms in the expansion of ﬁ gfg (1 _2 + iz] ,x#0 % FER H S
X X
[1—%+——42—] , x#0, is 28, then the sum » aﬁﬁng%,aﬁgqmﬁaﬁaﬁqsﬂqﬁ
X A
of the coefficients of all the terms in this ERIED En”li_fl_"l_% : 57 o T (¢ ) 21
expansion, is : ) \ € ‘2) + ;
. i
1) 243 0 2 1) 243 q 2
o Gany- T Y y* o 2 2
) 729 2) 729 |~ o1 (/‘ +9
() 64 (3) 64 N Ry
(4) 2187 7187 \+ 4
H/Page 19 SPACE FOR ROUGH WORK / T% & & fau smg ~
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40.

The Boolean Expression (pAa~q)vgv(~pAq) | 40. g8 % &9F  (Boolean Expreséion)
is equivalent to : (pA~qG)vgv(~pAq) T TITE ® :
(1) pvq 1) pveq
(2) pv~q ) pv~q
3) ~prq (3) ~p~q
4) pnrq (4) pAg
41. Consider 41. f(x)= tan_l[ %J, Xe€ (0, 172—)
f(x) =tan"l[,ﬂ i :Ei) xe (0' %] R =R w1 y=f(x) % g x = % ™
A normal to y=f(x) at x = % also passes @'meafﬁjaﬁﬂﬁgﬁ oft Trep TR -
through the point : o C
” ” U}y
o (5] o (59 \
T sl ! cﬂ‘v’ﬁ §
2) (zf 0] @ [2' 0] \* \*‘ i
® © o; ® © o; \//%W, );zlﬁ%‘
o (03 o (b)) (5 2T
42. lim [(n + 1) (n2+ 2) . 3"]% is equal 42. lim [(Yl + 1) (n7+ 2) Ce. 3?1]};1 w% .
H—500 n2n N300 2
to: ¢ 2') -
)M
™ Z 1 2 " in+?
)
(2) 3log3-2 (2) 3 log3—2 A am
18 18 (ne?) =
0 4 @ « 2 :
27 27
@ “ 2
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Y= p¥3 -
, | ) A +Y +'
"If one of the diameters of the circle, given | 43. afg ¥ 22+y2—4x+6y—12=0 gr1 1 o

by, the equation, x2+y2—4x +6y—12=0, TS U 4 I U S U 1 g S, Torgent @

is a chord of a circle S, whose centre is at FR (—3,2) §, & S g, ?'ﬂqﬂS‘q’ﬁﬁFqT
\,(—3, 2), then the radius of S is : ¥ &=

1) 5 1) 5 +3)1

22; 10 izi 10 Qz,g) %Qé

3) 52 (3) 52

(4 53 @ 53 JJ M <

4 Let two fair six-faced dice A and B be | 44. HFI T SFYTA B: Fehg U9 A GUTB TH

thrown simulta_neously. If E, is the event Y IV ™| HFAT TS E, YH A W IR
that die A shows.up four, E, is the event ST T %, YIME, Y B I 2 3 <9It
that die B shows up two and E is the event T A1 W E, Sl T W AT At et
that the sum of numbers on both dice is w1 an fawm gwiel ®, @ fe= § @ -
odd, then which of the following HU T A B2

statements is NOT true ?

(1) E, and E, are independent. _ (1) E,qNE, & 81

(2) E, E, and Ej are independent. 2) E E,TUTE, AA T

)
) E; and E, are independent. 3) E,G¥E, @@ 1
(4) E,and E; are independent. (4) E,deNE, T ¥

. 45. A value of 6 for which 2 +3i sind is | 45. @1 98 U 9M forgas fau __._2 + 3i sind

1 - 21 sind 1—2i sinf
o | purely imaginary, is : HAFH T, T
7 (1) sin”! [?] 2(‘) _ % 1) sin”! [g] ‘ 94 g;'w‘n’o
G \ g+ 3
-1 L ey g ) : 7
@ =) A s & @H/%””)(ﬁf/’
3y 7 Q,W‘”M " ;g be S a7
¢ 3 .W O (-0 %
- \ r = 30 Qg’ﬂ@
@ =z @ s
age 21 SPACE FOR ROUGH WORK / % & & fag sg g Q‘
—ﬂ
&ww+3$W¢’é K R
g4yl m 9+ B €

69;7?74’ SR



46. If the sum of the first ten terms of the series | 46. 4f¢ U

2 2 2 2 2 2 2 2
(12) +[23) +(3l] +42+[43) o, (13] +(23) +(31) +42+(45] T
5 5) U5 5 5 5 5 5

is-l-s-m,thenmisequalto: %ummwﬁwﬁn}ﬁm%amw
/ : »%: CZ) (L) (}6 4.9
. 1) 100 (1) B
B ) 99 @ 99 + @47
;; (3) 102 (3) 102 ) 40 6 ) J,
| l‘ @ 101 @) (37 “
| _ cal e
i ;1 47. The system of linear equations 47. “faw gt fam %é) =
1 x+Ay—z=0 x+Ay—z=0 2
L N —y—z=0 eyz0 (8
" x+y—~Az=0 X+y—Az=0
' has a non-trivial solution for : F T SIS T N ¥ f
. i . (1) exactly two values of A. (1) A% aza: QO €
i (2) exactly three values of A. @ A% qemE: dRAw )
| (3) infinitely many values of A. (3) A% T WM T
(4) exactly one value of A. (4) A A% TH WA B

e 48. Iftheline, X -3 =¥ *2 _Z¥4yiogin |48, afe¥m X3 Y2 _z+4 gy

P 2 -1 3 2 -1
' the plane, Ix+my—z=9, then 12+ m? is Ix+my—z=9 ¥ fome A2+m? TR R :
P I 1to: b —
N ST sdoame s
e 1) 5 m 4 O 1) 5
@ 2 = 2) 2
| @ G -1 @ o
(3) 26 1= - y M (3) 26 2 5 et
@ 18 _ @ 18
H/Page 22 jPACE FOR ROUGH WORK / T& &t & forg wog o
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A=~ q(-2m)-2 T > g 40’4 s )
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_ - _Am=-2m < M 3
s B L 95 (493
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having five letters, formed using the letters

2

51. A wire of length 2 units is cut into two
parts which are bent respectively to form
a square of side=x units and a circle of
radius =7 units. If the sum of the areas of

If all the words (with or without meaning) -

49, VESMALL % 18w 1 Y41 ik, ia 1er
i@ Tt vl (Srefyul sy dEA) W

of the word SMALL and arranged as in a RH %Wﬂ‘{%@?{q{, g SMALL &1
dictionary; then the position of the word AR A ¢1’ /rlﬂ‘é)
SMALL is : ‘ o ALL
EM CMALS , SMA LT
1)y 520 @ 1) 524 [3!f
é®@® . g
(2) 58th U 9 A Y @ s J
3!
(3) 46tk 7100 @ sa G ;
(@ 5o et (= A S
):)@ /LTZ’- w? Y
oy + e\
2% 1.5
. q;/"’
| 50. If the standard deviation of the numbers | 50. af% W@fi 2, 3, 4 71 11 H AF 9w
o 2, 3, a and 11 is 3.5, then Whic]} of the 35 A HAST-Taa e ?
following i ) 4 2 ) 2 1.qac
ollowing is true ? SN\A[}, 3_&\¢¢ ) (\ |
- - 42 Q0% _ _ 2%
(1) 3a2-34a+91=0 g3 | () 342-34a+91=0 4/>¢ﬂ/
) 302-23a+44=0 P! 2% (2) 3a2-23a+44=0 X
pdt |
@) 3a2-26a+55=0 | {$ + A2~ (3) 3a2-26a+55=0 Q4 —
— ‘3
(4) 34%2-322+84=0 ﬁ/ (4) 34%2-322+84=0 3&
ggar \ 3t 2%
TR

51. 2 3H(E ol U AR &l & WFN H H1e R 33
HUY: x T VS oA T q1 ¢ sRE TR
ARl 9 F F9 H Wigl e e | 4fE T W A
I I F TGl h1 A A, @

the square and the circle so formed is <, N A é{r
minimum, then : — 2 |9
9 nob = 5 ﬁ_l =/
(1) x=2r =1 1) x=2r A z |
o 4! ) g
@) 2x=r - @) 2x=r L— 1= ,
n v \ g \
() 2x=(m+4)r i @) 2x=(mtay \ V e L
Ao 3 g
Z N
4) @G-mx=mnr 4) @-mx=mr S 7z
B ! —)
H/Page 23 SPACE FOR ROUGH WORK / T% &1 & fag sig sL— 2
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' 1
52. Let p =lim (1 + tan2Jx)** then log p

x>0+
is equal to :

N[ =

(1)

()

N

G) 2
4 1

LY

53. Let P be the point on the parabola, y?>=8x
which is at a minimum distance from the
centre C of the circle, x2+(y+6)2=1.
Then the equation of the circle, passing
through C and having its centre at P is :

(1) 22+y2- i +2y—-24=0

(2) x2+y?2-4x+9y+18=0
(B) *+y?>—4x+8y+12=0

(4) 2?+y’—x+4y—12=0

1 .
52. WMl p = lim (1+tan?Vx)* & @ log p

x—-0+

T R
2
1 |4‘T"”f" 2
L Q—s W) <"
)
@ 7 (1
Ay M

3 2 \m(l’*h)h?/
@ 1 .b) 5 1

53. Ml TEeH y2=8x F P T& U foig & S0
A 22+ (y+6)2=1, F =% C | A g
TR, W SH T H GHIEO S C | AR S
T Ao e % P R, §

(1) x2+y2—%+2y—24=0
(2) x2+y2—4x+9y+18=0
(3) x2+y?>-4x+8y+12=0

(@) 2+y?-x+4y—12=0

H/Page 24
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55

54. If a curve y=f(x) passes through the point

54. AR THTH y=F(x) g (1, —1) ¥
(1, —1) and satisfies the differential - ¥ au1 kel HIEH y(1+xy) dx=x dy
equation, y(1 +xy) dx =x dy, then f(— .;-j | F G FTE, T f[— %] TR R
isequalto:
= 2102
M 3 1 3 N, y
{l(l = n
i Y
4 4 Ead n)
2 5 (2) 5 9(]&
® -~z ® —3 N
qn = Gr
4 4 d
@ -3 @ -3
Let _a), ; and ? be;hreeunitvectorssuch 55. dHI _a), ; qdr ??‘ﬁ?@mﬂﬁﬂ%ﬁ
that;)x(;x?]=?[z)+?]. If zx[;x?]=£(3+-cj%l afe
_b) is not parallel to _C_), then the angle E)“ ? & T A9 §, A ;) qen _1; ¥ q=
between P and b is : HHE : ~ , o
a «pxc ¥77°
2 2 '
n o 5
5 5
@ @
3 3
G G
@ 7 @ 5
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5a -b
3 2
5a +b is equal to :

1) 4 /J
@) 13

)

)

56. IfA=[ ]andAade=AAT,then

@ -1

@ 3 ué’/A

3 S

57. A man is walking towards a vertical pillar
in a straight path, at a uniform speed. At
a certain point A on the path, he observes
that the angle of elevation of the top of the
pillar is 30°. After walking for 10 minutes
from A in the same direction, at a point B,
he observes that the angle of 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) 20 (5 A /b] (qu
@ 5

@) 6

@) 10 h o=

58. The distance of the point (1, —5, 9) from
the plane x —y+2z=>5 measured along the

L 5a —b ‘
56. aﬁA=[“ ]asmAade=AAT%,

3 2
A Sa+b A EY

N
1) 4 d()m? Q 53(,{/
@ 13 b
3)

/w/; | [é ’5‘3 ]

57. U Al T SEAER T H 3R T e uy

T GAF 9 9 M@/ R T R T 63

A 9§ 98 GY % IR &1 S99 HI07 30° W

1A QS fRen H 10 e ok we % 9r

fig B & o7 €9 & fyrmax =1 3o =W 60°

e §, & B ¥ WY a Uge § W e 9
g (fdi #) & -

{

L;’bVX[AS

1) 20 [T In

2)

WS

pAfpad A== 17
9o (A) = A

3) 6 .
§4) 10 roa+d Seb3)
Lgfé qb¥I1of)
58. fog (1, ~5,9) M T x—y+z=5 A T®
W@ y=y=z R WA AR EE 3

line x=y=zis: ‘ ',qub al
0 7 0 3 [0 3“'””]
@ 3 @ 2
(3) 3V10 () 3V10
@) 1043 4) 1043
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- Two sides of athombus are along the lines,

—-y+1=0 and 7x~y—-5=0. If its
—2), then
which one of the following is a vertex of
this rhombus ?

~ diagonals intersect at (—1,

8
3 /0‘:{*3)’

) & Ql—bz‘

2
G <=

(—3, —9) g

LF“I bj[ ! 2]

3&34 d"Uq

59. At TF WEQHS F A eI e
x—y+1=07M 7x—y-5=0 &I fem A ¥
a9 fawdl f6g (=1, —2) W Fh=og
& ¥, o 38 Taagds 1 = W @ F-m
o &2

L/

@Gy (=3, -9

4 (=3 -8

60. If 0<x<27, then the number of real values | 60. € 0<x<27 T & x & I Ir&ifas AFI &t
~ of x, which satisfy the equation TE& SN GHIRT
cosx + cos2x + cos3x + cosdx =0, is : cosx +cos2x + cos3x + cosdx =0 Hl FIE
2 2b FEE R
g sa +b= 107 i
W 7 E‘EE « Jgsd @ 7
S Sl R
954 g e
@ 9 2 9
2. 2 §
lﬁ ¥ oo
@) 3 Q Qf)cf £3 3 3 72 S )
| O = 7
] 15
4 5 %2 (4) 5
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61.

62.

PART C — CHEMISTRY

Two closed bulbs of equal volume (V)
containing an ideal gas initially at pressure
p; and temperature T, are connected
through a narrow tube of negligible
volume as shown in the figure below. The
temperature of one of the bulbs is then
raised to T,. The final pressure pis :

[n Ty | [,
7, V) le=| (rv =@

61.

it C — WA fagm

T ST (V) % QI 9% e, fomd ua e
T YR G p, T A9 T, T W T 2, 0
TG A YA <99 A IR € S fw
TRefmiftam s TRl
e 1 A9 TG T, B o wen R Sifom
Wpf%:

Ty

T,
eV —%
Taam

Which one of the following statements
about water is FALSE ?

(1) There is extensive intramolecular
hydrogen bonding in the condensed
phase.

(2) Ice formed by heavy water sinks in
normal water.

(3) Water is oxidized to oxygen during
photosynthesis.

(4) Water can act both as an acid and

as a base.

62.

|
@ [Tl + Tz}

SAF T A A e A A IR W @

e 7 2

(1) s Fufa green | fawid g s7op
TR Y 2R T

(2) Tl I T T GHE TAH T
.

(3) UHEIOHEWN ¥ Je AHEFA &n
SIS Tl 7|

(4) T, 3T qUT GRS G 6 I H <
FL THA T
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] 5.

In the Hofmann bromamide degradation
teaction, the number of moles of NaOH
and Br, used per mole of amine produced
are :

1) Two moles of NaOH and two moles
of Br, .

() Four moles of NaOH and one mole
of Br, .

(3) One mole of NaOH and one mole of
Br, .

| _: (4) Four moles of NaOH and two moles

of Br,.

Which of the following atoms has the
highest first ionization energy ?

1) K

@) Sc :
(3) Rb

(4) Na

The concentration of fluoride, lead, nitrate
and iron in a water sample from an
-underground lake was found to be
1000 ppb, 40 ppb, 100 ppm and 0.2 ppm,
respectively. This water is unsuitable for
drinking due to high concentration of :

63.

BT SmmEe e sifufsran 3 NaOH
1 Br, % WY& Wil &1 dew e 3fiq
Fa H A

(1) < ¥ NaOH a1 € Hied Br, |
(2) ¥R ¥ NaOH T8l UehHIeT Br, |
(3) U HII NaOH 1 T 9l Br, |

(4) ¥R el NaOH @ & A1 Br, |

64. T Tommopsti H fereent werd STEAH Il S=ead
S B
[ e o K AR
A2 b o
(3) Rb ~ =) e gf‘/
(4) Na - Pb
65. gt ¥ Ta Wa wiaee H wiREs, 9,

TELE YT A ) Txal AW 1000 ppb,
40 ppb, 100 ppm T 0.2 ppm IE T | I
vt = # 3§ frest 39w @ 99 9
TR?

(1) Nitrate (1) e
(2) Iron (2) SmE
(3) Fluoride (B) TNES
4) Lead (4) e
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66. The heats of combustion of carbon and
carbon monoxide are -393.5 and
—283.5 k] mol ™1, respectively. The heat
of formation (in kJ) of carbon monoxide

per mole is :

(1) —676.5 333 S
(2) -110.5 283" S
(3) 1105

(4) 676.5

67. The equilibrium constant at 298 K for a
reaction A +B=C+D is 100. If the initial
concentration of all the four species were
1 M each, then equilibrium concentration
of D (in mol L~1) will be :

1) 1.818
2) 1.182
3) 0.182
(4) 0.818

68. The absolute configuration of

1) (28, 39)
2) (2R, 3R)
3) (2R, 39)
4) (25, 3R)

66.

Zeg” S -

AT -1105

67.

68.

TS Q1 HIeA AR F TE1 T HII:
~393.5 g —283.5 k] mol~1¥1 &
TGRS I WG o (k] #) wfa Het 2nit

C'”OL_& CO?—CQ).A
a

(1) —676.5 — (0, 7

. Vo
CD f’~2 L
feg CO

@ 1105 C *a'%
4) 676.5

J92 |71 1+
YA 298 K |, Tk AN A+B=C+D
& fore g feerias 100 % 1 afE wrftses wrsan

Tt 9 S A Qs & 1M B, S D
T} G 9l (mol L—1H) Bt
- g
(e C®
1) 1818 MRe™ —xFp
@ e8]
2) 1.182 L 1o
3) 0.182 Q“’) = !
ot
__(4y70.818 Q-’?IM// _ jox
'T:?” } -
feu md it 1 Ty famma &

CO,H L = _U-
H——OH - &N 3
H——A S _Y

| = T

CH,

IO UL
M @S 39 - 2 .3
2) (2R, 3R) [P
3) (2R, 39) . 8
4) (25, 3R) 30 ¢g
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For a linear plot of log (x/m) versuslog p | 69. wia~sfa® sfyviivywn wwardt % #

in a Freundlich adsorption isotherm, log (x/m) AW log p % = @Y T Wy

which of the following statements is WeHFf i aal s w2

correct ? (k and n are constants) (kaan ﬁ*’lﬁ%)

(1) Only 1/n appears as the slope. (1) "WE1/n 9 F €A o ¥

(2) log (1/n) appears as the intercept. (2) log(1/n) 3R & TG H @1 T

(3) Both k and 1/n appear in the slope (@) kT 1/n A € W9 9K H W ¥ |
term.

(4) 1/n appears as the intercept. (4) 1/nTTWEE & &Y @ T

70. The distillation technique most suited for | 70, S SEM A YAy g (T o) B Freraiar

separating glycerol from spent-lye in the Ju HH & fag god Sugw enwen fafy
soap industry is : _ ?:

(1) Steam distillation (1) «&r™q A

(2) Distillation under reduced pressure (2) HAFS S W AT

(3) Simple distillation (3) MY IHIA

(4) Fractional distillation (4) UWEH STHEA

71. Which of the following is an anionic | 71. =99 ﬁﬂm@sﬁmm%7

detergent ?

(1) Cetyltrimethyl ammonium bromide (1) afeaerRfus smifEm des
(2) Glyceryl oleate (2 TauRa sifewe

(3) Sodium stearate (3) dfead Eeie

(4) Sodium lauryl sulphate (4) difeam afe e

The species in which the N atom is in a | 72. o€ efts, {6l N RO sp G0 ) 37a€q

state of sp hybridization is : HE, aft
(1) NoO3 1) NO;
s o
(@ No, (2 NO, N +
() NOj (/m; =0
A
— _ &
(4 NO; (4) NO; Gr
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73. Thiol group is present in : 73. U 79 e Suftea @, a8 R
(1) Cysteine (1) T&=H (Cysteine)
(2) Methionine () AAEIEA
(3) Cytosine (3) wgERH
(4) Cystine (4) THIEA (Cystine)
74. Which one of the following ores is best | 74. W¥ WA A gu A A s &
concentrated by froth floatation method ? 3Tk waitah 9 § Wifgd fwan s wehar
27
(1) Galena (1) T
(2) Malachite Q) AATFRE
(3) Magnetite () HREE
(4) Siderite (4) TaewEe
~ 75.  Which of the following statements about | 75. = 7 & urefiefA % ey § fo § |
low density polythene is FALSE ? S G HYF AT ¢ 2
(1) Its synthesis requires dioxygen or a (1) U SEATHESH Tl WIFTEE
peroxide initiator as a catalyst. AR (TIE) IEH & &9 T
e
(2) It is used in the manufacture of (2) IT The (IeRt), s=-fom, anfy A
buckets, dust-bins etc. IS H T Bt ¥
(3) Its synthesis requires high pressure. (3) THR GIEU H IH I i aTAHC
oIk
(4) Itis a poor conductor of electricity. (@) I forga 1 €1 = ?l
76. Which of the following compounds is | 76. 7= 5 @ & W At aifcas aun ™
: . 5 )
metallic and ferromagnetic ? , (e g=ig) ¥ - RS SV
1) VO, [:I d =10 VO, s ] l’3 y P
(2) MnO, MnO, d d
(3) TiO, q S / - 3) TiO,
(4) CrO, 0 | 4 Cro,
Vs
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The product of the reaction given below
is:

1. NBS/hv X

——>

2. Hy0/K,CO4

O
COH
@ g

OH

The hottest region of Bunsen flame shown
in the figure below is :

region 4
region 3
region 2

region 1

(1) region 3
(2) region 4
(3) region1
(4) region 2

77. = & 7 sfufsea ¥ faw sare g

78.

1. NBS/hv
———————
2. Hy0/K,CO;4
0
"
CO,H
(2)
@)
OH
(4)
= § T fER ¥ T w1 weifs T
q e
TS 4
TS 3
w2
A 1
(1) =3
2) d4 )
@3) 1 |
(4) Tsm2
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79.

‘At 300 K and 1 atm, 15'mL of a gaseous

hydrocarbon requires 375 mlL air
containing 20% O, by volume for complete
combustion. After combustion the gases
occupy 330 mL. Assuming that the water

formed is in liquid form and the volumes

were measured at the same temperature
and pressure, the formula of the
hydrocarbon is :

(1) C,Hg
(2)  CgHyo
@) CHe
(4) CHg

79.

80.

300 K 9971 1 atm T¥ W, 15 mL i€y
TESIFET F Y0 T34 & o4 375 mL 91
G S & ST W 20% e &,
v B ¥ ST & g T 330 mlL
AR B % W Y R o gen e 9 w9 H
2 qo I A U €S W SER! Si 6T

T$ ¥ R TR il wHen ¥ ;
(1) C4Hg

(2) CHy

3) CyH,

(4) CyH,

g g9 fo@l woRd qeERd st A
aTferdTeRTuT STaeen +3 %, ¥

(1)  SNATEERRE T earaehia ue
(2) TEIEERRE qel TRRIHERIRE ufae

(3) TAERHRE e TRy s

(4) ARRIFIERRY T TENHERIE 1fae

80. The pair in which phosphorous atoms
have a formal oxidation state of +3 is :
(1)  Orthophosphorous and
hypophosphoric acids
(2) Pyrophosphorous and
pyrophosphoric acids
(3) Orthophosphorous and
pyrophosphorous acids
(4) Pyrophosphorous and
hypophosphoric acids
H/Page 34
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" g1. The reaction of propene with HOCI | 81. W %! HOCl (CL, + H,0) % §y 3rfufsrar
(Cl,+ H,0) proceeds through the g ead 9 fR T AN, /R
intermediate :

(1) CH3—CH(OH)-CH} (1) CH;-CH(OH)-CH}
(2) CH3~CHCI-CHZ (2) CH3-CHCI-CHj
(3) CH;-CH™"-CH,-OH (3) CH;-CH*-CH,~-OH
(4) CH;-CH*-CH,-Cl (4) CH,-CH*-CH,~-Cl
82. 2-chloro-2-methylpentane on reaction | 82. #&™ia@ ¥ 2-FRI-2-Afaerd=, wifeaw

with sodium methoxide in methanol RYTFIRE & A1 fufshar &t at § ¢
yields :

CHj3 CH;,3

| I

(a) CZHSCHzCli ~OCH;3 (a) C2H5CH2CII —-OCH;

CH3 CH3
(b) C2H5CH2C': = CHz (b) C2H5CH2C|: = CH2

CH;,3 CHj;
(C) C2H5CH = C|: - CH3 (C) C2H5CH = Clj - CH3

CHj3 o CH,
(1) (c) only (1) ¥H (o)
(2)  (a) and (b) (2)  (2) 7 (b)
(3)  All of these (3) TH ¥ ot
4) (@) and () 4) (a) W& (c)
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83.

Which one of the following complexes
shows optical isomerism ?

(1)  trans[Co(en),CL]Cl

(2)  [Co(NH,),CLICl

(3)  [Co(NH),Cla]

(4) cis[Co(en),CL]CI ol l—

q
(en=ethylenediamine) Q%
o

83.

.ﬁmﬁﬁaﬁqmﬁv@aﬂw@mm '

TR M ?
(1) trans[Co(en),CL]CL ﬂ/\) ﬁl)

(2) [Co(NH,),CL]Cl

C"C
[
(4) _ cis[Co(en),Cl,|Cl 44 bz

l/"

(en =ethylenediamine)

lige OIS

e

84. The main oxides formed on combustion of | 84. BT % 3Ny # Li, Na 3R K & &1 W
Li, Na and K in excess of air are, T & SRS FERE ©
respectively :

(1) Li,0,, Na,O, and KO, (1) Li,O,, Na,O, dar KO,
(2) Li,O, Na,O, and KO, ) Li,O, Na,O, a1 KO,
(3) 1i,0, Na,O and KO, (3) Li,0, Na,0 71 KO,
(4) LiO,, Na,0, and K,0 (4) LiO,, Na,O, 7 K,0

85. 18 g glucose (C,H,,0,) is added to | 85. 18 g 7™ (C,H,0[) F1 178.2 g W1 H
178.2 g water. The vapor pressure of foremman <trer €1 39 Sieita foerm &% faw 5@
water (in torr) for this aqueous solution %1 91T T (torr §) BT
is :

(1) 7524 (1) 7524
2) 759.0 () 759.0
3) 7.6 B) 7.6
(4)  76.0 (4) 76.0
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- 87.

88

The reaction of zinc with dilute and
concentrated nitric acid, respectively,
produces :

(1)
(2)
3)
(4)

NO and N,O
NO, and N,O
N,O and NO,

NO, and NO

Decomposition of H,0, follows a first |
order reaction. In fifty minutes the

concentration of H,0O, decreases from

0.5 to 0.125 M in one such decomposition.

When the concentration of H,O, reaches

0.05 M, the rate of formation of O, will

be:

(1) 266 L min—1at STP
(2) 1.34%10~2 mol min~!
3) 693x10~2 mol min~!

6.93x10~% mol min~!

The pair having the same magnetic
moment is :

[At. No. : Cr=24, Mn =25, Fe=26, Co=27]
(1)
(2)

[Mn(H,0)]?* and [Cr(H,0).J**

[CoCl,]?~ and [Fe(H,0)]**

88.

86. WY A W% ARfew T & Wiy & =i

arfufsran g0 HHY: S B € ¢

2N
(1) NO 31 N,O Hdez N
2) NO, 7 N0
(3) N,O 7 NO,
(4) NO, 341 NO
H,0, &1 foeed T yem =i =t afufshan

B T e 9 59 wR * fomet # 1,0,
I WEW FeHL 0.59 0,125 M3 S B S/
H,0, # | 0.05 M Tg=di &, @ O, % -
Y I T ERN — KA

T = B &

(1)
(2)
3)
4)

266 L min~! (STP W)
1.34 X102 mol min 1
6.93 x10~2 mol min~!

6.93%x10~% mol min~!

@éwmww%:dg

[At.No.:Cr=24, Mn= 25, Fe=26, Co=27] 4
r/)
(1)  [Mn(H,0)g]** do [Cr(H20)6]2 4

(2) [cOc14]2—qa9n [Fe(H,0)g?* ¢

d ~3
() [Cr(H,0),>" and [CoCl,]>~ (B)  [Cr(H,0))?+ a& [CoCl, )%~
| @) [Cr(H)0)J?* and [Fe(H,0)4)** C/éi’)/[Cr(Hzo)é]z+ AT [Fe(H,0)(J**
Pagé 37
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89.

90.

Galvanization is applying a coating of :
(1) Cu
(2) Zn
3) Pb

4) Cr

A stream of electrons from a heated
filament was passed between two charged
plates kept at a potential difference V esu.
If e and m are charge and mass of an
electron, respectively, then the value of
h/A (where A is wavelength associated
with electron wave) is given by :

) Jmev
@ (Tmev
(3) meV

4) 2meV

~00o0-

89.

90.

| eV
®)

N Y S
(1) Cu
@) Zn
3) Pb

@) Cr

T ™ frame ¥ el e g w
V esu % e ® W@ < smfim < &
e G O S ¥ 9 sereeE % ey e
ﬁ?ﬁm:eﬁmmﬁ?ﬁhﬁ;ﬂmﬁﬁﬁﬁ
fra® g7 fem sdm ? (S SR 9 R
i aieed A ®)

'gamel/

(1) meV

meV

(4) 2meV

~00o0-
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Read the following instructions carefully : "

Frefefa fdr s @ wd -

1.

10.

11

12.

13.

14.

The candidates should fill in the required particulars
on the Test Booklet and Answer Sheet (Side~1) with
Blue/Black Ball Point Pen.

For writing/ marking particulars on Side-2 of the
Answer Sheet, use Blue/Black Ball Point Pen only.

The candidates should not write their Roll Numbers

anywhere else (except in the specified space) on the
Test Booklet/ Answer Sheet.

Out of the four options given for each question, only
one option is the correct answer.

For each incorrect response, one-fourth (s} of the total
marks allotted o the question would be deducted from
the total score. No deduction from the total score,
however, will be made if no response is indicated for
an item in'the Answer Sheet.

Handle the Test Booklet and Answer Sheet with care,
as under no circumstances (except for discrepancy in
Test Booklet Code and Answer Sheet Code), another set
will be provided.

The candidates are not allowed to do any rough work

or writing work on the Answer Sheet. All calculations/

writing work are to be done in the space provided for
this purpose in the Test Booklet itself, marked ‘Space
for Rough Work'. This space is given at the bottom of

each page and in one page (i.e. Page 39) at the end of
the booklet.

On completion of the test, the candidates must hand
over the Answer Sheet to the Invigilator on duty in the
Room/Hall. However, the candidates are allowed to
take away this Test Booklet with them.

Each candidate must show on demand his/her Admit
Card to the Invigilator.

No candidate, without special permission of the
Superintendent or Invigilator, should leave his/her
seat.

The candidates should not leave the Examination Hall
without handing over their Answer Sheet to the
Invigilator on duty and sign the Attendance Sheet
again. Cases where a candidate has not signed the
Attendance Sheet second time will be deemed not to
have handed over the Answer Sheet and dealt with as
an unfair means case. The candidates are alsorequired
to put their left hand THUMB impression in the space
provided in the Attendance Sheet.

Use of Electronic/Manual Calculator and any
Electronic device like mobile phone, pager etc. is
prohibited.

The candidates are governed by all Rules and
Regulations of the JAB/Board with regard to their
conduct in the Examination Hall. All cases of unfair
means will be dealt with as per Rules and Regulations
of the JAB/Board.

No part of the Test Booklet and Answer Sheet shall be
detached under any circumstances.

. Candidates are not allowed to carry any textual

material, printed or written, bits of papers, pager,
mobile phone, electronic device or any other material
except the Admit Card inside the examination
room/ hall.

1.

10.

11.

12.

13.

14.

15.

wenfed = wdren giten o W 7 (Yg-1) W aifsa
oo Fiel) @ AT AFETATAE /A
TR T & Gg-2 W forerr feram/ sifera v o fow daer
i) BTt dicT @ige U &1 T4 S|

e st/ W o9 W FHuiita T & s wiened
3TYAT SR 3T Fel T8 fad | ‘

Y We o fod fed 2 = faeedl ° 9 a9 us fashe
R

YT e IAT % Toe 59 WA & fore fruifa @ il
¥ gep-wary (Va) oiF Fot 9m § 9 e fag smid
afe TR oA # felt v w1 o Swe A femman d, @
F ATH N P o 7@ w1 |

e gftaert Td SR T 1 SAYES T4 R FAE
fargt ot aRfefy % (Faer viien JRawF 09 W 9T &
T&a | fisrar &1 feofa #) Bigax), gt e g
IqcTeY 7@ Il S |

IW T W HE ft T wE A @R o1 FWH F=A i
sTufa =& & 1 9t 7o ue o w1, when g
o fruifid s St % ' 76 wrd o fere e g it
}, W foran SO | % SR Yo 8 WA @ R iR
et % 310 H w B W (W 39) D TE

e 9= 3R W, wanefl S/ SeA 3 @@ W I
Fy Tt =i o/ 9 <1 udeel 3R Wiy 3@
T YRRt Y 5T W §

TR S I Y el FRieren w1 oTa YA wiE S1avd
feand|

areersr o Fersr w1 T srmfa & fomm A alemedt
3T T A BIE |

TR fdtares s a7 SR O feu famn we Sufeerfa o=
TR g gEameR fohu fam g atamelt wdven 2fe = S |
afe foret whane 3 gt IR Sufefa o T TwER T8
fare @t g8 = S TR 38 e 9w e e ® T
SFfaa TR T SR & Wy S | odtayredt g '
T % S w1 Frem sufkafy uw ¥ g wmm w
JFPI TG

SR,/ saded UReherh Td Wieisd B, SR saQ
I Tt TR SUhor =61 W afsia #1
e A B TR & foi qdienel v e /A & qaft
vl vl PPl g Forafira 9111 ar e R W
Teft el o e .. /8 & el e fafei %
STIHR T

feret oft fearfa § olien qieaent don SR T3 S ot v
a1er @ fohan smom |

witgrelt gRT e ey /et F YA wWE F WA
fordt off v =t e WA, Hfew @ ewafate,
I i U, U, HeEd Wi ar e ot wer
& FHECITE ITIUN a1 TeRdt 3 WehI st |t
WA WA AT ITE HA WY SR T
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