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PART A — PHYSICS

Distance of the centre of mass of a solid
uniform cone from its vertex is z;;. If the
radius of its base is R and its height is h
then z; is equal to :

5h
1 5

3h?2

T

G o5

@

Ared LED emits light at 0.1 watt uniformly
around it. The amplitude of the electric
field of the light at a distance of 1 m from
the diode is :

(1) 548 V/m
) 7.75V/m
@) 173 V/m
(4) 245V/m

WA A — Mifas fage

fodll THEIH 3 TF & THAH F hi
3uF ¥ W g 7, ¥ AR ¥iF F R
= R 9on ¥ #t $EE h @ @ 2y W AW
frifere & | forass sroar M ?

O =

2 -5

G

@

Teh A U7 1 TS 2. (ahTel Sceiah SRTE)
0.1 IR W, THEHF 9l Segfsid Hedr Bl
THE ¥ 1 m gl W, 39 Y & forE &9 w0
ST B

(1) 548 V/m
@) 7.75V/m
@) 173 V/m
4) 245V/m
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3. A pendulum made of a uniform wire of
cross sectional area A has time period T.
When an additional mass M is added to
its bob, the time period changes to Ty, If
the Young's modulus of the material of the

1
wire is Y then Y is equal to :

(g =gravitational acceleration)

N

o (]|

o |31

o [y

4l THTHM TR F ST F GIm
‘A’ 1 THE T T TF AAF H AFdFA
T®I 39 dle® & Mas 9 & sl M
U 1 9 | dlersh 1 Tadana giafda
BT Ty, B ST 8 | A 30 aR & wered 1 3

W’Y’@Tﬁ%%ﬂﬁ@"ﬂ:
(3 = ToEd =)

N

o (] ]5s

o [T

o [y
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For a simple pendulum, a graph is plotted
between its kinetic energy (KE) and
potential energy (PE) against its
displacement d. Which one of the
following represents these correctly ?
(graphs are schematic and not drawn to scale)

0
@
E
® -
L »d
. B pE
n // \\
e \KE

A frain is moving on a straight track with
speed 20 ms ~ 1. Tt is blowing its whistle at
the frequency of 1000 Hz. The percentage
change in the frequency heard by a person
standing near the track as the train passes

fordt wia des & a9, 9% forumeT d g
IGH TGS 9 & Sw AR feeumm d w9

sy feufes oot & drg wre o9 @
fr=tifeg § @ 99 W e (@) GE 22
(TET TF FacT TG SIRE & 3R Tl &
STFAR TE &)
E KE
\J/ .d
0 }
/ \pE
- PE
@) KE
E
4., /KE
(3) ,f PE
|
E PE
o Kl N,

T o (Yenet) Tt vefai W20 ms 1w
o | fa G 81 T | w |ty A
amgfd 1000 Hz 31 afg «afy =t arg & =
320ms~ 1 T, RRE % e G =afm &
UM Y 2 & e W, 39 AT gR1 A T

him is (speed of sound =320 ms~1) close & F wft Fi agla | ufewe oRadw gm
to: YT ¢
1) 18% 1) 18%
(2) 24% (2) 24%
(3) 6% (3) 6%
(4) 12% 4) 12%
D/Page 4 SPACE FOR ROUGH WORK / 1% &1d & fog e



When 5V potential difference is applied
across a wire of length 0.1 m, the drift
speed of electrons is 25X 10" 4 ms~1, If
the electron density in the wire is
8x 10%® m~3, the resistivity of the material
is close to :

(1) 1.6x107% Om

(2) 1.6x107% Om
(3) 1.6x1078 Om
(4) 1.6x1077 Om

Two long current carrying thin wires, both
with current I, are held by insulating
threads of length L and are in equilibrium
as shown in the figure, with threads
making an angle ‘0’ with the vertical. If
wires have mass A per unit length then the
value of I'is :

(¢ =gravitational acceleration)

0.1 m&s et ar & el & &g 5v fovai®
sifrg w7 ¥ AR 1 99w 1|
2.5x10~4ms~1ErM ¥ 1 afe swarR d o
T 8x 1028 m—2 & W, W & yard &
yiadrershal B, S

(1) 1.6x107% Om
(2) 1.6x107% Om
(3) 1.6x1078 Om
(4) 1.6x1077 Om

3 I o ARI § Y § [ UR Yafed 81 @
?1 3= Levar ¥ fagadst anli @ sewmn
TR 3 U H s % gr et feen |
‘& o) M 1 Teafa #, 3 ST aR W
Hwa &1 At @ o w1 ufe o e
TS A\ § 91 g e ©R0 R @, 1 A
P

1 2 Lthane 1y 2 L5I“tan€t
V 1o Ho
@) /“"gL tan® @ [Tl e
Ko Ko

(3) sino | mhgl @) sing |8
g cosd g cosf
(4) 2sing mhgl (4) 2sin® whgl
g cost o cosB
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10.

1G — 9

30 Q30
In the circuit shown, the current in the 1}

resistor is

(1) 013 A, fromQtoP
(2) 013 A, fromPto Q
(3) 13 A fromPtoQ
(4) OA

Assuming human pupil to have a radius
of 0.25 cm and a comfortable viewing
distance of 25 cm, the minimum separation
between two objects that human eye can
resolve at 500 nm wavelength is :

(1) 100 pm
(2) 300 pm
(3) 1pm
(4) 30 pm

An inductor (L =0.03H) and a resistor
(R=0.15 k) are connected in series to a
battery of 15V EMF in a circuit shown
below. The key K, has been kept closed
for along time. Then at t=0, K, is opened
and key K, is closed simultaneously.
At t=1ms, the current in the circuit will
be : (2=150)

K
—
15y K
(1) 67 mA
(2) 0.67 mA
(3) 100 mA
(4) 67 mA

10.

10 — 9V

30

Q
R # 10 SRR @ e
Bt
(1) 013A,Q¥P=
2 013A,PEQ=
(3) 13A, PEQ® &R
@ Oo(T[A) A
afe |Fa A7 =i qael w1 5 0.25 om, @R
o gfawm w9E @ it g 25 cm @ @,
500 nm TS & YhTe H, & SxgI & o
ot =gmew it % He 99 ST O % S
fadgr = wFm?
(1) 100 pm
(2) 300 pm
(3) 1pm
4) 30 pm

9l 7 ufiyy ¥ W (L=0.03H) =0
& yfags (R=0.15 kQ) &t 15V fag@
AT I (LTRUH) H Fh A el
K, ¥ 9gd §99 9% &< T@ T 81 Wh
Y W t=0 W, K, F G W w9
Y, K, i < e o 81 999 t=1ms
W, 9ftuy § faga um @ : (52150)

0.03H p15k0
5
—
1y K

(1) 67 mA

2) 0.67 mA

(3) 100 mA

(4) 67 mA




11. An LCR circuit is equivalent to a damped | 11. LCR (T&.¥1.3) aftuy foret sranfes des
pendulum. In an LCR circuit the capacitor * god g ¥ 1 fRelt LCR ity § dafoy =1
is charged to Q, and then connected to Q, T ety fra 8, o fpr 38 s
the L and R as shown below : H g9 T S ER L 9 R § e 7 ¥

R L R L
———AAAA—— B0 ——— ——AAAA—— TS0 ———
€ 1€
[ [
If a student plots graphs of the square of fg Th formmeff L%F, 2 fafimr 'qFﬁ, L, q4L,
maximum charge (Q3,_ ) on the capacitor (L>Ly) & fad, wwa t gon gaifts o3
with time(t) for two different values L., and aferem o8y ¥ 99 QI%I » ¥ orq & e
L, (Ly>L,) of L then which of the following 2 & Frerifes 3 @ 2 o e Td £7
represents this graph correctly ? (plots are (e 3 i & e e &
schematic and not drawn to scale) T 3‘)
QzMax Ly Q? L,
(1) A\ o v
>t L2 o
QzMax'Ei; (For both L, and L) (o S —
() 2 Max Qo (1, L, 2 ¥ )
>t -
%l \ L, @
4\
L2 (3)
>t L2 o
&
el N <] "L
(4) L) @)
Ly
>t o
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12. In the given circuit, charge Q, on the 2pF
capacitor changes as C is varied from 1pF
to 3pF. Q, as a function of 'C’ is given
properly by : (figures are drawn schematically
and are not to scale)

o8

Charge
Ul / :
| 1pF apF’c
Charge
of IN__
@ | e
| 1pE 3uF
Charge
Q /
©) | L c
| 1pE 3uF
Charge
@ |
(4) : e
[ IuF 3pF >C

12.

fed 73 oftey ¥, C % 99 % 1uF ¥ 3pF
ofafda 87 9, 2uF Hufe ™ eam@g Q,
fedT € 81 °C % wer % w9 F Q, W
FIT W1 ARG T W 87 (ST FFA

Syeree ST & IR @het 3 T79R a1 &1)
i
C
2pF
g
e
M 2 /
STV ™ i
AE
@ Q) ;\_
ETT ™ a
wE
[ 1uF  B3uF =
AR
@ @ /
[ uF 3F - C

D/Page 8 SPACE FOR ROUGH WORK / 1% &1d & fog e



13. From a solid sphere of mass M and radius | 13. &t 3 7@ &1 g=mm M a9 @&t e
R a cube of maximum possible volume is R¥I 99 9§ oifysam 9va amds &1 &
cut. Moment of inertia of cube about an ®RE (57) HR fawm s T W owE W
axis passing through its center and e AT fhan 2, Afe, SHH! quHE-a4,
perpendicular to one of its faces is : T 5 | SR AT © a1 36 el U
T F AT © 7
; AMR? . 4MR?
(1) 9437 M 93
) AMR? ) 4AMR?
) 343w @) 33w
32427 322
@ MR? . MR?
16427 ®) 16427
14. The period of oscillation of a simple | 14. Tl T& WE® 1 @€, T=2x é gl
pendulum is T = 2 L . Measured value
g L %1 4ifyd 9H 20.0 cm 2, et aengia
of L is 20.0 cm known to 1 mm accuracy 1 mmel T el & 100 e & 999
and time for 100 oscillations of the 90 s 3, 58 15 farsies &1 9 @ " s B A,
pendulum is found to be 90 s using a wrist g ¥ Trator & genefar €5f -
watch of 1s resolution. The accuracy in
the determination of g is :
1 1% M 1%
(2) 5% 2 5%
(3) 2% (3) 2%
(4) 3% 4 3%
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15. On a hot summer night, the refractive | 15. I &g %1 71 TfF #, y-9a & frFwe, ag =i
index of air is smallest near the ground and S LCIEICT wIdH g ¥ eln Y-acl I &
increases with height from the ground. Y a5 ST 31 Afe, W yew-fEr-gs
Whena light beam is directed horizontally, s fen A s @ 8 &, TR % fag ¥
the Huygens’ principle leads us to conclude g 9ftone g g € f%, 99d gu
that as it travels, the light beam : PEIMEERURE I
(1) bends downwards (1) = H AR ge I
(2) bends upwards (2) S T AR FH TR
(3) becomes narrower () ¥xfaa (dwf) & smdm
(4) goes horizontally without any ) fom faafie g, &fes fewm 9 =@

deflection |

16. A signal of 5 kHz frequency is amplitude | 16. 5 kHz drgfa & fodt e (faa) &1
modulated on a carrier wave of frequency 2 MHz S ol a1geh a8 W et qiger
2 MHz. The frequencies of the resultant foea e B @, it faea (§%a) &t
signal is/are : i &t -

(1) 2005 kHz, 2000 kHz and 1995 kH=z (1) 2005 kHz, 2000 kHz 91 1995 kH=z
(2) 2000 kHz and 1995 kHz (2) 2000 kHz 941 1995 kHz
(3) 2 MHz only (3) 2 MHz Fad
(4) 2005 kHz, and 1995 kHz (4) 2005 kHz, ¥ 1995 kHz
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17.

18.

A solid body of constant heat capacity
1 J/°C is being heated by keeping it in
contact with reservoirs in two ways :

(i)  Sequentially keeping in contact with
2 reservoirs such that each reservoir
supplies same amount of heat.

(ii) Sequentially keeping in contact with
8 reservoirs such that each reservoir
supplies same amount of heat.

In both the cases body is brought from

initial temperature 100°C to final

temperature 200°C. Entropy change of the
body in the two cases respectively is :

(1)  In2, 2In2

(2) 2In2, 8in2
(3) In2, 4ln2
4) In2, In2

Consider a spherical shell of radius R at
temperature T. The black body radiation
inside it can be considered as an ideal gas
of photons with internal energy per unit

volume u= % « T* and pressure

p= % [%) If the shell now undergoes

an adiabatic expansion the relation
between T and R is :

1
®H T=x

1
2) T« F
(3) Txe R

17. & 3W fie (sw) # fer s afia

18.

11/°C%| T FH (T werl) % T

# vt fre & yer @ o faran wmn €,

(i) SRR T4 F 2 TR & GHH H
9 YR W T v I gam
T o o e

(i) STIHMEH FY ¥ 8 TR & THIH H
39 YR WA %y T gae
A H o <9 B,

o fefaal § fie 1 wrfvss a9 100°C e

aifer T 200°C 1 @, o 9 feufast § fie

i G2 § efads gm, wmuEw

(1) 2, 2n2

(2) 2n2, 8ln2

() In2, 4ln2

(4) In2, In2

Tt wivefter surer (1) =t B RE i gt
AAT 1 3Hep fer FHioorert fafsreol =) wrei
I T T sedl A9 A S wwa & o

yfe 361 Sreres Srmafier ot u=%<x T4

qeneE, p = % (%]%l IfE 34 Y H e
YER & @, T 991 R & == HaiY 80 :

1
n T=x

1
(2) T e F
(3) Toxe R

(4) T xe 3R
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19. Two stones are thrown up simultaneously | 19. f&F&t 240 m St 1 % w fFm , @
from the edge of a cliff 240 m high with el I THWI TR HI AR HH AT E, TR
initial speed of 10 m/s and 40 m/s yrifyus et 99 10 m/s 99140 m/s &, ),
respectively. Which of the following graph frifore § 9 SR 7% (IRE) TR TR
best represents the time variation of F uE W TR &1 fufs & g9 fam
relative position of the second stone with (aftadn) = waifys v i@ 872
respect to the first ?

(Assume stones do not rebound after (| wifey T, Jer s @ Tt & uwEn
hitting the ground and neglect air IR H AR TE VA § I o9 i gfey
resistance, take g=10 m/s?) Tr0 g, T § g=10 m/s?)
(The figures are schematic and not drawn to (F8T ITF FaeT sy G & R Ger F
scale) 3TTER 78T 8)
2—y) m
M M
é 17— () 17> 1(e)
Gy o
() (2)
VIS 55> 1(6)
2—y) m
©) ()
=g 12 ) 17 >t
G2—m)m (2—p)m
240 240
(4) (4)
13 >t(s) 15 >t(s)
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20. Auniformly charged solid sphere of radius | 20. R i & frdft tohumm emafi o Md &
R has potential Vj (measured with respect T3 &1 fava Vg ? (o % HIge A MBS
to o) on its surface. For this sphere the 5 i 3V, 5V, 3V, e Vo -
equipotential surfaces with potentials "o’ g4 4 4
3V, 5V, 3V, Vo , aret gafavst gsi &1 Bead, wawm:

, , and —= have radius R,,
2 47 4 4 Ry, Ry Ry T R, B 0,
Ry, Ry and R, respectively. Then
(1) R;=0and R, < (R;—R,) (1) R;=0THR, < (R,—R,)
(2) 2R<R, (2) 2R<R,
(3) R;=0and Ry > (R,—R,) (3) R;=07WR, > (R,—R,)
(4) Ry#0and R,—R)) > (R;—Ry) (4) Ry #0749 (R,—R;) > (R;—R,)

21. Monochromatic light is incident on a glass | 21. = % et i = Fm A R WW
prism of angle A. If the refractive index of eyt edfed g ¥ wfe, few %
the material of the prism is u, a ray, ueiY F1 SYeaia ¥ @, 9 & AB weish
incident at an angle 8, on the face AB W, § Hiv Afad g W e, fisw &
would get transmitted through the face AC weh AC | R gt At
of the prism provided :

[ \ Al 1 (1Y)
1y o> cos™! | p sin [A+ sin~! (l] (1) 6>cos Ulwsin | A+ sin™! [—]
K L L
_ : T .
(2) 8 <cos ! usm{A+sm1[l] (2) 8 <cos™ B sin A+sm1{—]
1 L N
. -1 . .-11_ . —1 . ._11_
(3) O>sin " |psin| A— sin - (3) B8>sin "|[psin| A— sin —
U k)]
. 1 . -1 (1 . -1 . -1 (1
(4) 6 <sin w sin | A — sin — (4) 6<sin psin | A — sin =
i3 B
D/Page 13 SPACE FOR ROUGH WORK / T& &1d & fog e



22.

A rectangular loop of sides 10 cm and
5 cm carrying a current I of 12 A is placed
in different orientations as shown in the
figures below :

If there is a uniform magnetic field of
0.3 T in the positive z direction, in which
orientations the loop would be in (i) stable
equilibrium and (ii) unstable equilibrium ?

(1) (b) and (d), respectively
(2) (b) and (c), respectively
(3) (a) and (b), respectively

(4) (a) and (c), respectively

22.

10 cm T 5 cm YAl & T ATTHR U
(q) S faga um, [ = 12 A, Wfea &
@R 39 U H g el 1 SR

farfursr arfufemam) (feafaal) & @ @1
A I
B <
T vI al
(2) f .y

Ife 92l 0.3 T digd F1 FE THATH gEHE
&3, T 2 fewn d faeram ® @, <oid
frR afufamne #, o® @ () (i) T
HEE a4 (i) el Hger §, g 7

(1) FF%: (b)Fd(d) |
(2) Y (b) AU (o) ®
(3) UM (a) I (b) H

(4) HHSL (a) 9™ (o) H
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23.

24,

Two coaxial solenoids of different radii
carry current I in the same direction. Let

—
Fi be the magnetic force on the inner

—
solenoid due to the outer one and F, be
the magnetic force on the outer solenoid
due to the inner one. Then:

—

—
(1) F is radially inwards and F, =0

—

—
(2) F is radially outwards and F, =0

—

3 K= Fz=0

—

—
4) F is radially inwards and E, is

radially outwards

A particle of mass m moving in the
x direction with speed 2v is hit by another
particle of mass 2m moving in the
y direction with speed v. If the collision is
perfectly inelastic, the percentage loss in
the energy during the collision is close to :

1) 56%
2) 62%
(3)  44%
(4) 50%

23.

24,

2 wanef ufefased §, 78S 9 v TE 6
feren & ganfee €1 3 81 afe, I ofafas
% HRw, il ufenfas W gas 99

ﬁawﬁaﬂtrﬁ?m%w,mﬂwﬁﬁm
R D g o F_z)?z?f?ﬁ:

(1) F i oina st een 5 =0
2) F, a1t % 9 9 o7tk & aen F;-——O

3) EF = F_2>=0

(4) Fy sfieR # sk o orfra () % iR
F, ST % SR 07 3

x-Tean d 209 € 961d U m §99F & TH
F0 H, y-feen d o 37§ I g 2m FAE
o TH FU, THAA 8 AR Tg WL (TFHT)
qofe: sTyeTes € d, 28R % SN Sl & &1
(arf) &ft -

(1) 56%
@) 62%
3) 44%
4) 50%
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25. Consider an ideal gas confined in an | 25. W& @yl 9 fodt a= (¥3q), fog=
isolated closed chamber. As the gas (faaifim) ww & ifgs (W) 3 s d
undergoes an adiabatic expansion, the FUT TER B W, $Heh ST & i TaE
average time of collision between &1 3ivga & (F99) VIS STER 95 9 g,
molecules increases as V', where V is the SRV I ® AEEA 1 @ g T A ERT
volume of the gas. The value of q is : Cp

¥ = =
LG -2
CV
1 +1
1 12 1) X
) > ¢y >
y—1 y—1
2y — 2y —
@ 1 @ B
3vy+5 3y+5
@ 3
3vy-—5 3y-—-5
4 4
@ @
26. From a solid sphere of mass M and radius | 26. W& 3 e 1 gIHE M dn e R §)
R .
R, a spherical portion of radius > is Yy % o =1 uss Tiet v, s H gy
removed, as shown in the figure. Taking T SR FR fAq T 1 r= oo (379) W
gravitational potential V=0 at r= %, the TeE fava & 7RV & g (V=0) A7
potential at the centre of the cavity thus B, TH UhR T HR (Ffad) F Fg W
formed is : o fava &1 |F 8 ¢
(G = gravitational constant) (G = 7ot et &)
[ "
— 2GM — 2GM
1
® n 5
— 2GM — 2GM
2 2
o —= @ —5
— GM - GM
3
@ —x 3 —x
— GCM - GM
@ @ —
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27. Z 27. Z
e C

o AE N
Given in the figure are two blocks A and B T2 a1 F & et () A SRB TR T
of weight 20 N and 100 N, respectively. T 97 9 FEm 20N T 100N §1 3=,
These are being pressed against a wall by a U o F g Tt dan wogamn s @ R
force F as shown. If the coefficient of friction afe wfur oS w1 HE, AdW B S=0.1
between the blocks is 0.1 and between block a4 B SN far % = 0.15 8 @, R g
B and the wall is 0.15, the frictional force AT B IR &M FA G
applied by the wall on block B is :
(1) 120N 1) 120N
(2) 150 N ) 150 N
(3) 100N (3) 100N
4) 80N 4) 80N

28. A long cylindrical shell carries positive | 28. &l @ JEFEHR HIF & FT qF H ¥I7AH
surface charge o in the upper half and T5 AR o 99 e 99 d BEE 70
negative surface charge —o in the lower AT —o ¥ W T;IFF-I (fafamet) & ?ﬂff
half. The electric field lines around the AR fore &=-ard, 7=l <o 73 el § 9
cylinder will look like figure given in : fora a1 & waE g0 2
(figures are schematic and not drawn to scale) (TE SIRG FFcT FTE 3IRG & 3 @T &

STFaR T &)

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

D/Page 17 SPACE FOR ROUGH WORK / 1% &1d % fu o



29. As an electron makes a transition from an

excited state to the ground state of a

hydrogen - like atom/ion :

(1)

(2)

(3)

4

kinetic energy decreases, potential
energy increases but total energy

remains same

kinetic energy and total energy
decrease but potential energy
increases

its kinetic energy increases but
potential energy and total energy
decrease

kinetic energy, potential energy and
total energy decrease

30. Match List - I (Fundamental Experiment)
with List - IT (its conclusion) and select

the correct option from the choices given
below the list :

List-1 List - II
A Franck-Hertz _ |Particle nature
@) Experiment. ® of light
Photo-electric . |Discrete energy
(B) . (ii) ,
experiment. levels of atom
Davison - Germer | [Wave nature of
(O . (iif)
Experiment. electron
~_|Structure of
(iv)
atom
@1 A-aG@ @®-0 (©- (i)
2 A)-@iv) (B)- (i) (O - (i)
3 A-O @®-Gv) (© - ()
4 A)-3G) @-Gv) (© - (i)

29.

30.

T B TR, FEGIS S GAY /A1
F1 IAfFa sraten 9 A F1 AT §

HHAT A B A IR

(1) Tfas I w0 G B, frafes o=t sgdt
% ol ga 1l ot et ¥

) i st 9 g sl w9 @ o §
foreg, Frarforsr ol o st B

@) "fes o ¥ gfg qen fefas Fai aen
Fa o § wE &t ¥

(@) Tfes =i, Rufes oo qon $a S |

& S 1

eit- I (& 990 1 gt - 11 (39 Iiom)
F Wy g (§9) Fifaa ot feaifea

faredl ¥ 9 =&l foren &1 999 =i
Tt - 1 - 11
EERNEaEaiED]
(A)|Fe &8 T (M
LEIN
_ |=r9y < fatfae
(B) [wehmet fozga @ | (i) ot e
AT il
(C) [Sate= R g (i)
LEIR
(iv) [9HTT] 1 L=
1 @A-@ @®-G0H (©-(ii)
(2) @A) -iv) B)-(31i) (O- ()
B @A-@@ ®-3Gv) (© - (i)
@ @A)-G -Gy (© - (i)
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PART B — MATHEMATICS

- - —
Let a, b and ¢ be three non-zero vectors

WET B — M|

- - -
31, 31, UFT a, b 99 ¢ 99 YA @ afew ¥ fw
such that no two of them are collinear and T ¥ g 9 W T T A
B - 1 |—>| |—>| - Y - 1 |—>| |—>| - .
(axb)Xngbca,IfBisthe (axb)Xcngca%IQﬁFﬁﬁﬁ
— — — —
angle between vectors b and c, then a b T ¢ F AT FIHIGE, T sind FITH
value of sinf is : HEE:
y 2 n 2
M 3 =
—243 —243
@ — 2 ——
242 242
® 5 @ —5=
-2 —f2
(4) T (4) T3
32, LetO be the vertex and Q be any pointon | 32, HFI W&wd x2 =8y Fl i O g9 U W wE
the parabola, x2=8y. If the point P divides fag Q 21 afe fag p, @M@ OQ =1
the line segment OQ internally in the ratio 1:3% erfafier orqum § sied &, & P
1: 3, then the locus of P is : feiguu 2
1) y*=2x (1) y?=2x
@) x2=2y 2 x*=2y
3) 2=y 3 =y
4) y*=x @) y*=x
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33. [If the angles of elevation of the top of a | 33. GiERE:EEE] ﬁ@\?ﬁ A BTAU C, TF Q‘Fﬁ @R
tower from three collinear points A, B and feerg € o v H9R % ue =) feyn 5 & IR €,
C, on a line leading to the foot of the q TH iR & ey & =99 S s
tower, are 30°, 45° and 60° respectively, 30°, 45° 94T 60° %, T AB : BC &1 RG] R
then the ratio, AB : BC, is :
1 1:48 M 1:43
2y 2:3 (2) 2:3
3 B:1 3 3:1
4) J3:42 4 V3:42

34, The number of points, having both | 34, fas, fw® ¥iid (0, 0), (0, 41) 721 (41, 0) §,
co-ordinates as integers, that lie in the % offafes wm # g 3 fogell =t wen
interior of the triangle with vertices (0, 0), [EECAARIRECHED T’Tf% %%
(0, 41) and (41, 0), is :
(1) 820 (1) 820
(2) 780 (2) 780
(3) 901 (3) 901
(4) 861 (4) 861

35. The equation of the plane containing the | 35. Y& 2x—5y+2z=3, x+y+4z=>5 &I Hafde
line 2x—5y+z=3; x+y+4z=>5, and A ATl WAG, S FHAA x4+ 3y +62=1%
parallel to the plane, x+3y+6z=1, is : GHIOX B, 1 THIHW T
(1) x+3y+6z=7 (1) x+3y+6z=7
(2) 2x+6y+12z=-13 (2) 2x+6y+12z=-—13
(3) 2x+6y+12z2=13 (3) 2x+6y+12z=13
(4) x+3y+6z=-7 (4) =x+3y+éz=-7

36. Let A and B be two sets containing four | 36, HF A de B2 wq=ad ¢ 58 a9 IR a
and two elements respectively. Then the o AT §, T AT A x B % I IqRHIA!
number of subsets of the set A X B, each =t g, Y ves § %9 9 #9 d9 eeae
having at least three elements is : g%
(1) 275 (1) 275
(2) 510 (2) 510
(3) 219 (3) 219
(4) 256 (4) 256
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37.

38.

39.

Locus of the image of the point (2, 3) in
the line (2x—3y+4)+k (x—2y+3)=0,
keR,isa:

(1) circle of radius V2 .
(2) circle of radius /3.

(3) straight line parallel to x-axis.

(4) straight line parallel to y-axis.

(1 — 08 2x)(3 + Cosx)
x tan4x

lim

is equal to :
x—=0

1 2

N =

(2)

4 3

The distance of the point (1, 0, 2) from the

peint of intersection of the line

x—2 y+1 =z-2
3 4 12
x—y+z=16, is:

(1) 3421
2) 13

) 2J14
4) 8

and the plane

37.

38.

39.

&g (2, 3) % W@
(x—3y+4)+k (x—2y+3)=0, k e R &
yfafea =1 fogue @& :

1) 2 Temwmaai
2) V3 Benwam
(3)  x-318 & THiR @ ¥

4) y-318 & TR @ )

ting {1 — cos2x){(3 + cosx)
x—>0

ELELE-

x tandx
W 2
@ 5
@ 4

4 3

x=2 _y+1_z-2
3 4 12
x—y+z=16% Sfaws fag =1, 755 (1,0, 2)

A

RECi] qYT "HTA

1) 321
2 13
3) 214
4 8
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440.

41.

42,

The sum of coefficients of integral powers

of x in the binomial expansion of
50
(1-24x) " is:
11,50
(1) 5(3 -1)
(2) l(250 + 1)
2

(3) %(350 + 1)

@) %(350)

The sum of first 9 terms of the series

1?7 1P +22 174224 3 ,
— + + + ... 18:
1 1+3 1+3+5

(1) 142

(2) 192

(3) 71

(4) 96

The area (in sq. units) of the region
described by
)y <2xandy = 4x — 1}is:

15
O
9
@ 33
7
G 3
5
4 o

40.

41.

42.

(1- 20%)" % fome wom & » % quie
ElnicoivicakcainE

(1) %(350 _1)
) %(250 +1)

(3) %(350 + 1)

1
@) 5(350)

gt

£+13+23 13+23+33+.... &
1 1+3 1+3+5

uH 9 el 1AM R

(1) 142

) 192

3) 71

4) 96

(x, y) 1 y2= 2x 99y = 4x — 1} 570 URefe

85 T g% (1 IHER) W R -
15
O =
9
@ 33
7
3 3
5
@ o
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43. The set of all values of A for which the | 43. A & |t a9 #1 gy==3, faa fou Ya=
system of linear equations : FHH T
2%y —2xy+ x5 =hxy 2x1—2xy+ X3 =AXy
2%y — 3%y + 2x3=Axy 21— 3%y + 2x3 = AXy
—x+2x, =AX3 —xq+2x%, =Ny
has a non-trivial solution, %1 Tk A &l %,
(1) contains two elements. (1) H T g B
(2) contains more than two elements. (2) H € | afyw srawg €
(3) is an empty set. () & fiaa wg==3 B
(4) is a singleton, (4) TH Thd 9= 8|
44. A complex number z is said to be | 44, UH WHY T ; THANH Hean! & q1S
unimodular if |z|=1. Suppose z; and z, lz|=1 %1 A 2, Ao 2, Ut witny deand §
are complex numbers such that % f‘m‘“ 2 — 212;2 TEHATIHI ¥ qu Zy THATH]
is unimodular and z, is not unimodular. TR, d gy e R
Then the point z; lies ona :
(1) circle of radius 2. 1) 2 EE gaw
(2) circle of radius V2 . 2) 2 f= @ ga W)
(3) straight line parallel to x-axis. (3) x-3181 % GHIG T 1@ W)
(4) straight line parallel to y-axis. (4)  y-3181 % GHIEY U 1@ W)
45. The number of common tangents to the | 45. FEl 22+ —4x—6y—12=0 U
circles x2+y?—4x—6y—12=0 and P+ +6x+18y+26=0 F1 IAFS T
x2+y2+6x+18y+26=0, is : e Hern €
® 3 @ 3
(2 4 (2) 4
(@) 1 G 1
4) 2 4) 2
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46. The number of integers greater than 6,000 | 46. 3= 3,5, 6, 7 721 8 & TM |, farr 5wy,
that can be formed, using the digits 3, 5, 6, T A 6,000 § T guienl H HEn ® -
7 and 8, without repetition, is :
(1) 120 (1) 120
@) 72 @) 72
(3) 216 (3) 216
4) 192 4) 192
47. Let y(x) be the solution of the differential | 47. HAT Sa&He GHHW
equation
dy dy
(x logx) T + y =2x logx,(x = 1). (x logx) T + y=2xlogx,(x =2 1)
x x
Then y(e) is equal to : HEA y(x) g dl y(e) SR g
1 2 1 2
(2) 2e (2) 2e
(B) e (3) e
@) 0 4 0
12 2 1 2 2
48. If A=|2 1 -2 |is a matrix satisfying | 48. qfe A=|2 1 =2 | T g g W
a 2 b a 2 b
the equation AAT=91, where I is 3 x3 SR FHIEW AAT=91, & Hg=e W@ T,
identity matrix, then the ordered pair STET 1, 3% 3 %1 deHe e §, A ik g
(8, b) is equal to : (3, b) FIAAE :
1 @71 1 @79
@ (=2 -1 2 (=2 -0
G) @& -1 G) @& -1
“) (=279 @) (=21
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49. If m is the A.M. of two distinct real | 49. afg g fafu= arafas wemet 1 a9t
numbers [ and # (|, n > 1) and G, G, and (I, n > 1) T WHIGR 9T (AM.) m & [ qen
G, are three geometric means between ! n % ST d O AT (G.ML) G, G, a4t
and n, then G} +2G, + G equals. G % @ G} +2G, + G; T E
(1) 4 Imn? (1) 4 Imn?
(2) 4 Pmn? (2) 4 Pinn?
(3) 4 Emn (3) 4 Emn
(4) 4 In’n (4) 4 Im*n
50. Thenegationof ~sv (~rAs)isequivalent | 50, ~sv (~r1As) @ Y F0ged T
to:
(1) sv(rv~s) (1) sv(rv-~s)
(2) sar (2) sar
(3) sa~r (3) sa~r
(4) saA(ra~s) 4) sa(ra~s)
. dx dx
51. The integral {— = __ equals: 51. ®HE &
Ixz(x4 + 1% Ix2(x4 +1y%
1 1
1 —(*+1)* + ¢ M P+ + ¢
1 1
) _x4+14+C ) _x4+14+C
(2) & 2 -
1 1
5 x4+14+c 5 x4+14JrC
3) A (3) A
1 1
@) (HHDE + e @ (41 o+ e
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52.

53.

54.

The normal to the curve, x2+ 2xy—3y2=0,

at (1, 1) :

(1) meets the curve again in the third
quadrant.

(2) meets the curve again in the fourth
quadrant.

(3) does not meet the curve again.

(4) meets the curve again in the second
quadrant.

Let

- - - 2x
tanIy=tanlx+tanl ,
1— &2

1
where [x| < el Then a value of y is :

3x—x3
1+3x2

M

5 3x + x°
2) 1+3x2
3x—x?’

® T3.2

3x+x3

4) 1 _ 3.2

If the function.

kvx+1 , 0=sx=<3
glx)=

mx +2 , 3<x=b

is differentiable, then the value of k+mis:

10
1 =
2) 4
G 2
16
4 &5

52.

53.

54.

IH 2+2xy-3y2=0 & fag (1, 1) W
afver

(1) =% = a1 ger sguta § faemn €1
(2) o5 i S ugd wgute | faerr §1
(3) & | AN Tl fHewd |

@) o =1 gEr fadta aguty ¥ faem 81

HHAT

- - - 2x
tanly=tanlx+tan1 ,
1- x?

. 1
Sral IX|<ﬁ%,?ﬁyaﬂ@m%:

3

(1) 3x — x
1+3x2
5 3x + x°
) 1+3x2
3 3x—x3
(3) 1_ 3.2
4 3x+x3
(4) 1_ 3.2
afe wem
kdx +1 , 0sx <3
glx)=
x+2 ,3<x<5
FETFAN R, W hk+mFT IS ¢
, L
M 3
(2) 4
B 2
o 16
@
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55. The mean of the data set comprising of 16 | 55. 16 Daroni et 31%‘@[ A 16 31 AR

observations is 16. If one of the observation Yerur fSEeh 9 16 %, I g2l +, 3 T g
valued 16 is deleted and three new fsdp e 3, 4 5o 5.8, el H faen o W
observations valued 3, 4 and 5 are added FAGIE Sﬁaﬁj F A B
to the data, then the mean of the resultant
data, is :
(1) 15.8 (1) 15.8
(2) 14.0 (2) 14.0
(3) 16.8 (3) 16.8
(4) 16.0 (4) 16.0
56. The integral 56. WHhdl
4 2 4 2
1
I 2 5= 7 dx I 2 05 % 7 dx
>log x° + log (36 — 12x + x7) 5log x° + log (36 — 12x + x7)
is equal to : CHCTE
M 1 1 1
(2) 6 (2) 6
@) 2 (3) 2
(4) 4 4 4

57. Let « and B be the roots of equation | 57, HFI o d% B fgsia ¥Hw0 22— 6x—2=0F

x2—6x—2=0.If a,=a™—p", for n=1, 7o &1 9 nz1 % Y a =o' —pr Y, @
then the value of 210 — 2 is equal to : 210 — 2 HHM T :
2ag 2a,
(I 3 1 3
2) -3 2 -3
() 6 (3) 6
(4) -6 4 -6
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58.

59.

60.

Let f(x) be a polynomial of degree four
having extreme values at x=1 and x=2.

If xlz'_w)no[l + f;‘)} = 3, then f(2) is equal
to:

(1) ©

(2) 4

3 -8

4 -4

The area (in sq. units) of the quadrilateral

formed by the tangents at the end points
of the latera recta to the ellipse

ﬁ + ﬁ =1,is:
9 5
27
1 5
2) 27
27
®
4) 18

If 12 identical balls are to be placed in 3
identical boxes, then the probability that
one of the boxes contains exactly 3 balls
is:

1 12

(1) 220(5]
11

@ 23]
ﬁ % 11

® 33

;

W

(4) 55(

58.

59.

60.

HIA f(x) ©I@ 4 FT TH 9g9€ § 99
x=1 9 x=2 W IW@ AF I AR

, f(x)
lim|1
l: i x2

x—0

}= 3% @R e

1 0
2) 4
3 -8
4 -4

?ﬁ%%+%=1%ﬁﬂa@fé€ﬁﬁm

w1 wrdd st g e wgs = dewa
(i zhri H) B
27
1 -5
@) 27
27
G =
4) 18

afe 12 U Sidt W€, 3 T S I § wh I
T Az Qw9 H 3% 39S 99 =
gTﬁﬁTcﬂ%:

1 12

(1) 220(5)
11

@ 23]
§ % 11

o 33

@ 55[%]10
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PART C — CHEMISTRY

A C — THEH fage

61. Which compound would give | 61. ssiAIfafew H13 9T %19 @ Aifrs
5 - keto - 2 - methyl hexanal upon 5-%hidl - 2 - A ToHd <A R ?
ozonolysis ?

CH; CHj
(1) (1)
CI‘I3 CI—IB
CHj CHs
e e
CH, CHj
o Roe
CH3 CH3
(4) (4)
CH3 CI—IS

62. Which of the vitamins given below iswater | 62. F=fafes faefer § a1 4 foerg €7 amen
soluble ? 8
(1) Vitamin E (1) fe=fm E
(2) Vitamin K (2) foerfE K
(3) Vitamin C (3) faaim C
(4)  Vitamin D @ fefsD

63. Which one of the following alkaline earth | 63. Fre=fafes § § =9 ¥ s Io1 ug Fobhe
metal sulphates has its hydration enthalpy H AT Ted S9% wiels et 9§
greater than its lattice enthalpy ? sifts 37
(1) BaSO, (1) BaSO,

(2) SrSO, (2) SrSO,
(3) CaSO, (3) CaSO,
(4) BeSO, (4) BeSO,
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64.

65.

In the reaction

NH,
NalNO, /HCL CuCIN/KCN
oD : E + N,
CH,
the product E is :
CN
(1)
CH,
CH,
()
COCH
()
CH,

@ =<0 )< 0 -ty

Sodium metal crystallizes in a body centred
cubic lattice with a unit cell edge of 4.29A.
The radius of sodium atom is
approximately :

(1) 5.72A

(2) 0.93A
(3) 1.86A

)

(4) 3.22A

64. feuvm afufrmd e ER:

NH,
NalNO, /HCl CulN/KCN
o ;ﬂ - D 2 E+ Ny
CH,
CN
1
CH,
CH,
2)
COOH
@)
CH,

@ 1< 0 )< 0 -ty

65. Wfeaw uig & Fa:Ffwe o e |

frefer @ § fows wR %t @ 4.29A %)
wifeam aramy =i fiem amm

(1) 5.72A

(2) 0.93A

(3) 1.86A

@) 3.22A
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66. Which of the following compounds is not | 66. T 7g @il § i ¥ diffss =1 & den =&
colored yellow ? 27
(1) (NHy); [As (Mo Oqp)4] (1) (NHy; [As (Mo Oyg),]
(2) BaCrOy (2) BaCrOy
(3)  Zn,[Fe(CN)4] (3) Zny[Fe(CN),4l
(4)  K3[Co(NO,)] (4)  K3[Co(NOy)l
67. Which of the following is the energy of a | 67, Tr=ifafaa # @ gEeeH %t Hva IS staen
possible excited state of hydrogen ? i el BT HR?
(1) —34eV (1) -34eV
(2) +68eV 2) +68eV
(3) +13.6eV (3) +13.6eV
(4) —-68eV 4) -—-68eV
68. Which of the following compounds is not | 68. T=fafes 4 @ & w i sftera T 82
an antacid ?
(1) Phenelzine (1) frefesm
(2) Ranitidine ) Y
(3)  Aluminium hydroxide (3) Tfafaa IRgRERE
(4) Cimetidine @) faafeds
69. The ionic radii (in A) of N>~, 02~ and F~ | 69. N3—, 02~ qeF~ i sifte fieamd (A )
are respectively : wH: ]
(1) 1.71, 1.40 and 1.36 (1) 171, 1.40 991 1.36
(2) 171, 1.36 and 1.40 (2)  1.71, 1.36 9941 1.40
(3) 1.36, 1.40 and 1.71 (3) 1.36, 1.40 91 1.71
(4) 1.36, 1.71 and 1.40 (4)  1.36, 1.71 991 1.40
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70.

71.

72.

In the context of the Hall - Heroult process
for the extraction of Al, which of the
following statements is false ?

(1) APT is reduced at the cathode to
form Al

(2) NagAlF, serves as the electrolyte

(3) €O and CO, are produced in this
process

(4) Al,Oy is mixed with CaF, which
lowers the melting point of the
mixture and brings conductivity

In the following sequence of reactions :

KMnO, $0Cl, H, /Pd

A
BaSO,

Toluene B

G

the product Cis :

(1) CgHsCH,OH
(2) CgH5CHO
(3) CgHsCOOH
4) C,HsCH,

Higher order (>3) reactions are rare due
to:

(1) shifting of equilibrium towards
reactants due to elastic collisions

(2) loss of active species on collision

(3) low probability of simultaneous
collision of all the reacting species

(4) increase in entropy and activation
energy as more molecules are
involved

70.

71.

72.

Fa-Hiee e ¥ tgiufem & frepdn &
Hed § HF g Hm TEAA & 7

(1) Felie W AP+ Svafad @ #X Al AT
B

(2) NayAlF, foga s &1 W ERdl
T

3) TWEFAH COTUCO, Fl U Bl
7

4) CaF, ® ALO, # fiem w fagw &

T FY e 8 iR 3T Srershar o1l
By
few o aafuferan ergwa & SR C 3B -
Toluene KMnO, A 50Cl, B I;fsfgf C
(1) C4HCH,OH
(2) CHCHO
(3) C¢H-COOH
4) CHsCH,
=9 ®ife Afufran (>3) gelv & =ifs -

(1) WIEER 2 & HRY ATVEHRD] B
feron & wrer w1 T € ?)

) @Hue § wiwma wiehs w1 e & j

() ofafewan & weft yenfadi & T g 2F
1 TS Rl §)

(4) afees susti & wfer €9 9 derd oiR
dfgraor et gfyg @t ?)
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73.  Which of the following compounds will | 73. fr=fafgs 4 & Fiv @ difs sfadta
exhibit geometrical isomerism ? FHrEEal g § 7
(1) 2- Phenyl - 1 - butene 1 2-%Fe-1-9@E
(2) 1,1 - Diphenyl - 1 - propane () 1,1-SEHHAA -1 - 904
(3) 1-Phenyl - 2 - butene (¢) 1-%Ha-2-3EH
(4) 3 - Phenyl - 1 - butene (4) 3-WFaA-1-=EA
74. Match the catalysts to the correct | 74. U 7g I I WE WHA F WY gAfaa
processes : Eﬁ“ :
Catalyst Process EIe] Thd
(A) TiCl, (i)  Wacker process (A) TiCl, (i) T YA
(B) PdCl, (iiy Ziegler - Natta (B) PdCl, (ii) S
polymerization FgEADIHT
(C) CuCl, (i) Contact process (C) CuCl, (i) HEI THA
(D) V05 (iv) Deacon’s process (D) V.05 (iv) ST WA
1) (A) - (), (B) - (iii), (C) - (iv), (D) - () 1) (A - (i), (B) - (iii), (C) - (v), (D) - (i)
(2) (A - (i), (B) - (), (C) - (ii), (D) - (iv) (2) (A - (i), (B) - (@), (C) - (ii), (D) - (iv)
(3) (A - (i), (B) - (i), (C) - (iv), (D) - () (3) (A - (i), (B) - (i), (C) - (v), (D) - (i)
(4) (A - (ii), (B) - (i), (C) - (iv), (D) - (iii) @) (A) - (i), (B) - (i), (C) - (iv), (D) - (iii)
75. The intermolecular interaction that is | 75. % 3{aU-31 &= fohan <71 arvedi & o=
dependent on the inverse cube of distance # g & wfeam s w it g, 2 -
between the molecules is :
(1) London force (1) e =
(2) hydrogen bond (2) TESSA FUS
(3) ion - ion interaction (3) AT - S T
(4) ion - dipole interaction 4) o - fagya evarx
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76. The molecular formula of a commercial | 76. T afo=a W= %1 afva® T CH,S0,Na
resin used for exchanging ions in water 2 (enfras 9X = 206) 39 IS &+ Ca2t
softening is CgH,SO;Na (Mol. wt. 206). AR 1 Stk Sfaifew A (A yfa
What would be the maximum uptake of I XSE) FMR?

Ca’* ions by the resin when expressed in

mole per gram resin ?

1 1 =
(1) 309 M 309
5 5
) 412 2) 412
3 3
®) 103 3) 103
N — N —
) 206 ®) 206

77. Two Faraday of electricity is passed | 77. CuSO, % U faeram 4, 1 s fagga warfea
through a solution of CuSO,. The mass of ® ME1 FHUe W 8w qle w1 gomE
copper deposited at the cathode is : (Cu &7 TG 53797 =63.5 amu)

(at. mass of Cu =63.5 amu)

1 2 1 2g
2 127 g @ 127g
@) Og (3) Og
(4) 635¢g 4 635¢g

78. The number of geometric isomers that can | 78. & WHd=i1d [Pt (Cl) (py) (NH,) (NH,OH)] *
exist for square planar [Pt (Cl) (py) (NH,) (py = pyridine) % Ffadra wamafesl s
(NH,OH)]* is (py = pyridine) : e
(1) 4 1 4
(2) 6 2) ¢
(3) 2 () 2
4) 3 @4 3
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79. In Carius method of estimation of | 79. J@ISH & o #i HRem fafy 4 250 mg
halogens, 250 mg of an organic compound FEftrw G 141 mg AgBr ea ¥ A@fim
gave 141 mg of AgBr. The percentage of H Srdr ot yfasaan 2
bromine in the compound is : (TAITEH Z5qA Ag =108; Br =80)
(at. mass Ag =108; Br =80)
(1) 48 (1) 48
(2) 60 (2) 60
3) 24 (3) 24
(4) 36 (4) 36

80. The color of KMnQ, is due to : 80. KMnO, % L 1 HR T
(1) L — M charge transfer transition (1) L — M 36 TFa GHH0
(2) o — ¢* transition (2) o — o GFHU
(3) M — L charge transfer transition (3) M o L 3TEE TAFE o
(4) d — d transition (4) d— dEFA

81. The synthesis of alkyl fluorides is best | 81. IcHEd FRES & FeAww & fau wed
accomplished by : aga fafy 2
(1) Finkelstein reaction (1) feweera aifufsa
(2) Swarts reaction (2) w@rE afufrm
(3)  Free radical fluorination (3) HF HEH TelTYH
(4) Sandmeyer’s reaction (4) e afufen

82. 3 g of activated charcoal was added to | 82, T& Wi H 0.06N Tafew 0 & 50 ml.
50 mL of acetic acid solution (0.06N) in a o H 3 g wiirfae wrs Fren faara wan
flask. After an hour it was filtered and T U % ITER 39 B T AR e o
the strength of the filtrate was found to be Yeedl 0.042 N 9% 51 arfueifia wfefes
0.042 N. The amount of acetic acid I F AEN (FS-HEEn & U WH W)
adsorbed (per gram of charcoal) is : ?:
(1) 42 mg (1) 42mg
2) 54mg @ 54mg
(3) 18mg (3) 18 mg
(4) 36 mg (4) 36 mg
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83.

84,

85.

The vapour pressure of acetone at 20°C is
185 torr. When 1.2 g of a non-volatile
substance was dissolved in 100 g of acetone
at 20°C, its vapour pressure was 183 torr.
The molar mass (g mol ~1) of the substance

(1) 128
(2) 488
3) 32
(4) 64

Which among the following is the most

reactive ?
@ L
(2) 1Cl
3
(4) Bn

The standard Gibbs energy change at
300 K for the reaction 2A = B+ C is

24942 ]. At a given time, the composition

: : : 1
of the reaction mixture is [A] = > [Bl=2

1
and [C]= >

the : [R=8.314 J/K/mol, e=2.718]

The reaction proceeds in

(1) forward direction because Q < K,
(2) reverse direction because Q < K,
(3) forward direction because Q > K,
(4) reverse direction because Q > K,

83.

84,

85.

20°C R U Fi arq 27l 185 torr §1 &
20°C W, 1.2 g arsqefie werd &1 100 g
WS § e A, w9 9y e 183 torr @
T 3E e i Hier SeHH (g mol ~1H)
2

(1) 128

(2) 488

(3) 32

4) 64

frefafas 9 9 9 gaifus sifufranie 22
1 L

) ICl

3 <

(4) Br

300 K 9 M9 9A — B+ C &I HFF
frest el 24942 121 feuw 7w wvg o

gfufwar  fasor &1 waeq [A]l= %
[Bl=29R [C] = - #1 sififiran smufem @

?: [R=8.314 J/K/mol, e=2.718]

(1) e few § w=0fE Q < K,
(2) fauda fown & =66 Q < K,
(3) @ fewn @ H=ifH Q> K,
(4) fauda fown # =60if6 Q > K,
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86. Assertion : Nitrogen and Oxygen are the | 86. 3TRIHAT : T AR i IAERN F
main components in the qE RF T W ¥ R w1
atmosphere but these do not AR & SfaEe T8 S |
react to form oxides of nitrogen.

Reason : The reaction between nitrogen ek : TR SR FES & o
and oxygen requires high afufea & fau 3= @19 1
temperature. METIHA T

(1) The assertion is incorrect, but the (1) A Teld § Wy % Hal & |

reason is correct

(2) Both the assertion and reason are (2) SfaFH 9 7 SHI A 8

incorrect

(3) Both assertion and reason are () afusem v o < wdt ¥ ol 1

correct, and the reason is the correct AfeReE 1 WE TR T
explanation for the assertion

(4) Both assertion and reason are (4) Sfawe iR 9% A O § W 0

correct, but the reason is not the aifirener a1 Wt ot &l B
correct explanation for the assertion

87. Which one has the highest boiling point ? | 87. fr=fafes § ¥ walfas sauis faas 272

(1) Kr (1) Kr

2) Xe ) Xe

(3) He (3) He

(4) Ne (4) Ne

88. Which polymer is used in the manufacture | 88. & Sgas =1 I yerg o yeny s #

of paints and lacquers ? qarg?

(1) Polypropene (1) difergrd=

(2)  Poly vinyl chloride (2) difer srsfa FarEe

(3) Bakelite (3) dHEEe

(4) Glyptal (4) frerem
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89.

90.

The following reaction is performed at
298 K.

NO(g) + Oz (g) = 2NO,(g)

The standard free energy of formation of
NO(g) is 86.6 k] /mol at 298 K. What is
the standard free energy of formation of
NO,(g) at 298 K? (K,=1.6% 1012

In (1.6 x 10'?)

(1) 86600 —
R (298)

(2)  0.5[2x86,600—R(298) In(1.6 x 1012)]
(3)  R(298) In(1.6 x 1012) — 86600
(4) 86600 +R(298) In(1.6 x 1012)

From the following statements regarding
H,0,, choose the incorrect statement :

(1) It has to be stored in plastic or wax
lined glass bottles in dark

(2) It has to be kept away from dust
(3) It can act only as an oxidizing agent

(4) It decomposes on exposure to light

~000-

89.

90.

frafafem afafiem =t 298 K W fmar e

INO(g) + Oy (g) = 2NO,(g)

298 K WNO(g) % YT it 9 Gad o1l
86.6 kJ/mol §1 298 K T NO,(g) 1 AR
TR S RN E? (K,=1.6x1019)

12
(1) 86600 — In (1.6 x 10*%)
R (298)
(2)  0.5[2x 86,600 —R(298) In(1.6 x 1012)]
(3)  R(298) In(1.6 x 1012) — 86600

(4) 86600 +R(298) In(1.6 x1012)

H,0, % Hey ¥, frefafed %o § 8 em

HYT AT

(1) T8 wnfes a1 Hmere Fia dael d S8
H wofea foan s

(2) T ¥ H QT ey

(3) UT Haw NFHRF &

(4) WHRIH THAT AYEA BT T

-o0o-
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Read the following instructions carefully :

fAfofias Ao ea g g -

1

19.

11.

13.

14.

15.

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 (a) of the total
marks allotted to 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
orwriting 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
anunfair means case. The candidates are also required
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.

wienfE w1 e giren ofr 39t vx (gg-1) W Aifed
T ey Fr ST R G A @y R
I gg-2 T faaem fogy oiferd = & fog @aer
Fict) Tt |ieT @ige 97 g i)

e gierent/ I 73 T fFruifia e o e ahened
ST ST a7 el T ol |

Tedrk wee o ford R v wm frenendi F R Sherer e faepey
TR

TF e 3T fau 3a v F fog Fuifa go ol
¥ ¥ gm-witeny (Va) % ot 2 & § s g smdi)
afg sa o F foreft vwn w A Iwv T fmn d @
FE 4§ § B o7 T e s

e gt wd R R w1 wnegds vam s afe
faedt off oRifeerfa & (S wiar gRasr g s T &
Faa § firrar #1 fafa & gigw), 5o wder yRawr
Sy g B e

I TH W HE o T w1 W faew w1 e wE W
srpafa e &1 weft o ud fererd v s, whan g
# Fruifer stre s fe o o & forg e g it
B, T E fpan e 4% e TS 8 WA @ R el
ufiret & ofq § u gy W (qy39) &M ¥

T TETA T 1Y, Thenefi /et ot § @ S T
ey Fters +1 orava | ¥ wdameli s wra 3@
T IREAHT I S T AFA L |

T S T e whenedt friers @ ot v e fammd |

srefrern o Frdterss &7 fasry armfa % form = wliemredt
ST T A BIE |

wrEd et w1 oo I v f5u fomn vd saftafa o=
Tz A gener fonu form i aftanedt whem giw T2 orE |
afy faedt whanefl 3 3o s gufeafs v w e T
foru <t T e s foF SR S O e eftern € el
STt Tree W it § T S | adrerred oTud '
| F S i Frowa sufterfy vz § fou 7wz w0
37EYT T |

et  geranter uftders wd Hiemger v, e genty
S8 Fortdt g Susstor %1 v afsa 1

i giw A sraen ¥ forg whaneff sww /A % geht
Tt vl faframii gron frrafig €0 emfaa anm @M &
T wraE! 1 e w.u . /49 F i vd fafed
STHICE

et oft fearfer & whiem gfmem aon sax T 1918 oft wm
arerT e fehan s

witage grn when wmey /A § vAW F1E ¥ eremar
Tt ot v =1 urgm wrwl, qfaw o wtaies,
THATH W1 utda, U, HErEe W w fE ot vEmR
& TGS SUFHTON o1 FREHr 31 YR &t Wri
T S T 91 ITANT HT HT A T ¥
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