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PART A — CHEMISTRY

Consider separate solutions of 0.500 M

C,H;OH(aq), 0.100 M Mg,(PO,),(aq),
0.250 M KBr(aq) and 0.125 M Na;PO,(aq)
at 25°C. Which statement is true about
these solutions, assuming all salts to be
strong electrolytes ?

() 0.100 M Mg,(PO,),(aq) has the
highest osmotic pressure.

(2) 0.125 M NagPO,(aq) has the highest
osmotic pressure.

(3) 0.500 M C,H;OH(aq) has the
highest osmotic pressure.

4 They all have the same osmotic
y
pressure.

Which one of the following bases is not
present in DNA ?

(1) Adenine
(2) Cytosine
(3) Thymine
(4) Quinoline

Considering the basic strength of amines
in aqueous solution, which one has the
smallest pK,, value ?

(1) CH,NH,
(2) (CHz),N

(3)  CgHsNH,
(4) (CH,),NH

U A — \EE fage
0.500 M C,H;OH( e ),

0.100 M Mg,(PO,),(Sefia), 0.250 M
KBr(STeftd) 3 0.125 M Na,PO, (Sielta)
fame  # 25°C W v fsd | et e
FI YaA FRFenge Ad g e weri 4 |
H-T1 FHoA qmef § 7

(1) 0.100 M Mg,(PO,), (S=14) =1

STEHIfe® @ I=Haq 20 |

(2) 0.125 M NasPO, (S®1T) &1
SrIfes @ I g

(3) 0.500 M C,H.OH(Wi&4) =1
e gre S=5a9 B

@) T ' F ford srmfes @ % AE
A BN

7 ol § € 317 T DNA § =& arn e ?
1 e

(2) HREIHHA

(3) wEHA

(4) ToeRm

Sreftg foerm § wHiAl #i e ygfa & SEn
frefafedl § | feas fad pK,, 1 99 549
q %Y G ?

(1) CH,NH,

(2) (CH3),N

(3)  CgHsNH,

4) (CH,),NH
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The metal that cannot be obtained by
electrolysis of an aqueous solution of its
salts is :

1) Ca
2) Cu
@) Cr
(4) Ag

On heating an aliphatic primary amine
with chloroform and ethanolic potassium
hydroxide, the organic compound formed
is:

(1) an alkanediol
(2) an alkyl cyanide
(3) an alkyl isocyanide

(4) an alkanol

1
For the reaction SOz(g) + EOZ(g):SOQ,(g),

if Kp=K(RT)* where the symbols have

urg WU @9 & wofty fawa &
TR (e ameea) ¥ e T @
Rt BT ¥

(1) Ca
2) Cu
3) Cr
(4) Ag

tferthfes yrmd@t wfin = Feiderd o ik
TuFas e iem TEeERE & WY e ¢
5 it A B R

(1) TF TehTer

(2) T Uewd fearge
(3) U Uehe ARUIREEES
(4) T UTehE

1
AR, SO55) + 5 Ot =503 F TeMT
Kp=K(RT)* &I STefeh Fef Gereh S8R G

usual meaning then the value of x is : e wEd € 1 ARYREyd {ed BU x ol HM
(assuming ideality) B :
_1 _1
M -5 M -5
) = ) =
@ 3 @ 3
G) 1 3 1
4) -1 4 -1
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7. Given below are the half - cell reactions : | 7. 2 2 oig ¥« sfufrad St € € -
Mn2t +2e~—> Mn; o= —-118 V Mn2t +2e~— Mn ; F°=-1.18 V
2Mrd* +e” - Mn?*) ; E°= +1.51 V 2Mndt +e”— Mn?*) ; EO= +1.51 V
The E° for 3Mn2* — Mn+2Mn®* will be : 3Mn?+— Mn+2Mn®* & fad Bo g
(1) —2.69 V ; the reaction will occur (1) —2.69V ; sufswan g
(2) —0.33 V; the reaction will not occur (2) —0.33V; ftufwa 7 i
(3) —0.33 V ; the reaction will occur (3) —0.33V; sufswa grit )

(4) —2.69 V; the reaction will not occur @) —2.69 v ; fufswn =& &)

8. If Z is a compressibility factor, | 8. dfc 7 Giigd T & O %4 T W qEERH
van der Waals equation at low pressure [T i foran 5 bt § -
can be written as :

a a
1 =1— 1 =1-
Mz VRT Mz VRT
Pb Pb
Pb Pb
() Z=T+F () Z=1+o
RT RT
(4) Z_}+E (4) Z—l-i—E
In the reaction, sAfufsean Iz,
CHLCOOH LiAlH, PClg Ale KOH | CHACOOH LIAH, |, PCls p AleKOH .
the product C is : Hfermea Caa e :
(1)  Acetylene (1) ufafesia
(2) Ethylene (2) HUEEN
(3)  Acetyl chloride () TfeeRa sEREe
(4) Acetaldehyde 4) tfgetfeeae

F/Page 4
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10.

11.

12.

13.

Among the following oxoacids, the correct
decreasing order of acid strength is :

(1) HCIO, > HOU > HAO, > HCIO,
(2) HCIO, > HAO, > HCIO, > HOCI
(3) HCIO, > HCO, > HCIO, > HOCI
(4) HOCI > HCIO, > H(IO; > HCIO,

The ratio of masses of oxygen and nitrogen
in a particular gaseous mixture is1:4. The
ratio of number of their molecule is :

(1) 7:32
(2) 1:8
(3) 3:16
4) 1:4

Which one of the following properties is

not shown by NO ?

(1) Itis a neutral oxide

(2) It combines with oxygen to form
nitrogen dioxide

(3) It's bond order is 2.5

(4) Itis diamagnetic in gaseous state

Which series of reactions correctly
represents chemical relations related to
iron and its compound ?

(1) Fe OQ P heat FeO dil HzSO4
FeSO, —%_,Fe

(2) Fe Cl,,, heat FeCl heat, air

? 3

FeCl, 20 Fe

(3) Fe O», heat Fe3O4 CO, 600°C
FeO SO 700°C £

(4) Te dil H,80, FeSO, H,80,, Oy

heat

Fe, (SO, ); Fe

10.

11.

12.

13.

e e oreti & T oma wifea = ey
AT HH B

(1) HCIO, > HOCI > HCIO, > HCIO,
(2) HCIO, > HCIO, > HCIO, > HOC!
(3) HCIO, > HCIO, > HCIO, > HOCI
(4) HOCI > HCIO, > HCIO, > HCIO,
T fadm e fygm & s ofk Tedem
% SEAM B AT 1: 4 81 3w fasw |
TR 10 el & S B

(1) 7:32

(2 1:8

() 3:16

4 1:4

NO &F-a1 fet o7 gefdla & e 872

(1) T TF T AFIEE 71

(2) T FHeRASH & A AR SRS
FEIR

(3) 3UH Y FfE 25 F

@) Tt syaven § wfegrerera §1
T4 ¥ afufemsdl = sa- w9 gud w9 §

e 3R 39& difinl =t gt afafmae

! Pl & 22

(1)  Fe 2™ | g0 T1H280,
FeSO,; — Fe

()  Pe —2™ , FeC],— T4
FeClz—-Z—n—>Fe

(3) Fe O, , " Fe304 CO, 600°C

CO, 700°C
_—

FeO Fe
4) Te— 2504 pego, S04 0p |
Fe, (SO, )3 ——— Fe

F/Page 5
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14.

15.

16.

For which of the following molecule
significant p0 ?

Cl CN
0 ® 8@
cl CN
OH SH
HCRO
OH SH
(1) (@ and (b)
@ only @
(3 (9 and @
#) Only (@)

CsCl crystallises in body centred cubic
lattice. If ‘a’ is its edge length then which
of the following expressions is correct ?

3

)

(1) rC . + rCl“

Ml& |

(2) I+ + Lo
@) Top *Tg—v3a

(4) Togr tr-=3a

Which one is classified as a condensation
polymer ?
(1) Neoprene

(2) Teflon
(3) Acrylonitrile
(4) Dacron

14.

15.

16.

=1 4 9 fore oy & a3 g | @9 p0
am?

ol CN
W@ 8 ©
Cl CN
OH SH
0@ 0@
OH SH
(1) (a) 3 (b)
(2) % ()
3) (c) ¥R (d)
(4) % (a)

CsCl %1 FHfga et oes § feefom
i g1 A fF i o e’ @ @ e

H | -9 S e 7

3a
(1) rCs+ + rCl_ = ?
(2) Lo+ + Io-= %a

(B) Togt T V3a

4) Togt TI-=3a

T ¥ fpae FEAvR SgA% A T ?
(1) frfeE

(2) THam

(3) ufpETEERE

@) SFW

F/Page 6
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17. For the estimation of nitrogen, 1.4 g of an | 17. TEeM & Ther & foC 1.4 W FEif=
organic compound was digested by A Seeia fafy F or7ar ewfaa fa o
Kjeldahl method and the evolved ' M

jeldahl method an eevox;i ammonia ﬁ%%@ﬂﬁmﬁéoﬁﬁﬁﬁm
was absorbed in 60 mL of Esulphuric et § araenfyg &y o sifydy et &+
acid. The unreacted acid required 20 mL M

y | . o} erfiERw & ferg 20 et 0 Hifean

of 1o sodium hydroxide for complete TRt 9 eTavasa g8 | A & edem
neutralization. The percentage of nitrogen w1 yfegaar 2 .
in the compound is :
(1) 10% (1) 10%
(2) 3% 2 3%
(3) 5% B3) 5%
(4) 6% 4) 6%

18. For complete combustion of ethanol, 18. udHta & gl saom & fad,

C,H;0H(l) +30,(g) = 2C0O,(g) +3H,0()), C,HOH(l) +30,(g) — 2C0O,(g) +3H,0(),
the amount of heat produced as measured 79 etz 8 mifgg s 25°C ur
in bomb calorimeter, is 1364.47 kJ mol ~1 1364.47 kJ mol 1 T eyl ued T e
at 25°C. Assuming ideality the Enthalpy AR e AH, Bt -
of combustion, A_H, for the reaction will
be :
(R=8.314 kJ mol 1) (R=8.314 kJ] mol 1)
(1) —1361.95 k] mol 1 (1) —1361.95 k] mol !
(2) —1460.50 kJ mol ! (2) —1460.50 kJ mol !
(3) —1350.50 kJ mol ! (3) —1350.50 kJ mol !
(4) —1366.95 k] mol ! 4) —1366.95 kJ mol !
F/Page 7 SPACE FOR ROUGH WORK / T& &1d & fog e



19. The octahedral complex of a metal ion | 19. M3+ 91 3T F1 IR TF THa! faiel,
M3+ with four monodentate ligands L, L, L, Ly 3L, % WY = Gashia HH
L, L, and L, absorb wavelengths in the A, 8, A 3R el e 9 ghresat o
region of red, green, yellow and blue, FHAMER 9T F4a § | =R ferifel i i
respectively. The increasing order of ligand o FEd FH § -
strength of the four ligands is :
(1) L;<Ly<L,<L 1) Ly<Ly<L,<L,
(3) Ly<Lo,<Ly<L, (3) Li<L,<L;<L,
@) Ly<Ly<l,<I, @) Iy<Ly<l,<IL,
20. The most suitable reagent for the | 20. R-CH,-OH- R —CHO § Fe &1 ¥l
conversion of R—CH,—OH— R—CHO Ffbes U AFHRF B B
is:
(1)  K,Cr,0, 1) K,Cr,0,
(2) CrO4 (2) CrO,
(3) PCC (Pyridinium Chlorochromate) (3) PCC (fuftEifram =arimpie)
4) KMnO, 4) KMnO,
21. In which of the following reactions H,O, | 21. =1 fova arfufwaetl 9 1,0, & o=
acts as a reducing agent ? FT FH FE R ?
(@) H,0,+ 2H' +2¢~— 2H,0 (a) H,0,+ 2H' +2e~ - 2H,0O
() H,O,+2e~— 20H~ () H,O,+2e - 20H"
M © @ 1 © @
@ @ © @ (@) ©
G) () @) 3)  (©)(d)
4 (@) ® @) (@ ®
F/Page 8 SPACE FOR ROUGH WORK / T% &% & foag s



22. The correct statement for the molecule, | 22. Csl; 37 % foadr e Fom g
Cslg, is :
(1) it contains Cs™ and I ioms. (1) 3RA Cs* AR [ 0 B B
(2) it contains Cs* and I~ ions. (2) TEHCS3T AR~ ARA B B
(3) it contains Cs™*, I~ and lattice I, (3) TEHCs*t, 1 AR, S Bd B
molecule.
(4) it is a covalent molecule. (4) T T GEEASH Y B
23. The major organic compound formed by | 23. 1,1, 1— ZEFIREe &I faear TRe & W1y
the reaction of 1, 1, 1— trichloroethane foFa 0 W Fe oS 7E H S ARt
with silver powder is : s G &
(1) Ethene (1) 34
(2) 2 - Butyne 2) 2- SR
(3) 2 - Butene (3) 2-EH
(4)  Acetylene (4) ufEfeet
24, The equivalent conductance of NaCl at | 24, =0 C W 3R 3= a1 W NaCl faemm
concentration C and at infinite dilution are 1 gforEete ATkl %l A A\, AF §Y
Ac and A, respectively. The correct ITHT St ey forar s wRat €
relationship between A- and A, is given
as :
(where the constant B is positive) (BT feort of% §)
(1) Ae=A, —(B)C (1) Ae=A,—(B)C
@) Ac=h.—(B)VC @ Ac=r.—B)VCT
(3) A=A, +(B)JC (3) A=A, +(B)JC
@) Ac=A,+(B)C @) Ac=\,+(B)C
F/Page 9 SPACE FOR ROUGH WORK / T& &% & foag s



25. Resistance of 0.2 M solution of an |25. U& 3¥q o1q%ed ® 0.2 M foemm &1 wfady
electrolyte is 50 . The specific 50 0 81 39 fawaw &1 fafose sewa
conductance of the solution is 1.4 Sm~1, 145 m~1 31 o foege sy &% 05 M
The resistance of 0.5 M solution of the same faeram &1 wfeti 280 O 31 forepa staeea &
electrolyte is 280 Q. The molar 0.5 M foae &t 9ier Fesd S m2 Jia 1 4
conductivity of 0.5 M solution of the it
electrolyte in S m? mol ~1 is :

(1) 5x10-3 (1) 5x10-3
(2) 5x10° (2) 5x10°
(3) 5x102 (3) 5x102
(4) 5x10°4 (4 5x10°4

26. Sodium phenoxide when heated with CO, | 26. Hifers Feae &1 39 o i 125°C W
under pressure at 125°C yields a product CO, ® arfufsmra &5 S diffves wra 2 B
which on acetylation produces C. 3IHe Tfafeeied W R wa C g 1

ONa 125° Ht . @—ONa 125° H* .
@ €O 5Am P A0 © *CO2 5Amm © Ac,0 ©
The major product C would be : oS w4 H fovan wer C &

OH OH

COCH, COCH,4
1) (1)
COCH, COCH,4
OH OH
(2) @’COOCHE‘ (2) @*COOCHS
O COCH, O COCH,
0 & 0 &
COOH COOH
O COCH, O COCH,
(4) @COOH (4) @COOH
F/Page 10 SPACE FOR ROUGH WORK / T% &% & foag s



27.

28.

The equation which is balanced and
represents the correct product(s) is :

(1) [CoCI(NH;)s]* +5H* »Co?*
+5NH; +CI~

(2) [Mg(H20)6]2+ + (EDTA)4-
excess NaOH [Mg(EDTA)]Z"'

+ 6H,0O

(3) CuSO,+4KCN->K,[Cu(CN),j
+K,50,

(4) Li,0+2KCl - 2LiC1+K,0

The correct set of four quantum numbers
for the valence electrons of rubidium atom
(Z=37) 1is :

(1) 51,0, +

N | =

() 51,1, +

N | =

3) 501 +

N | =

4) 50,0, +

N | =

27. FHiEH S Hgfaa & ofR T forn el

28.

LCER

(1) [CoCI(NH,;)5]* +5H* »Co?*
+5NH; +Cl-

(2) [Mg(H20)6]2++(EDTA)4‘
NaCOH 1 o [Mg(EDT A)]2+

+ 6H,0

(3) CuSO,;+4KCN->K,[Cu(CN),]
+K,S0,

(4) Li,O+2KCl - 2LiCl+K,0

wlafeam T (7 = 37) & ford St setaet
% 3fea R Faren e w g A g

(1) 51,0 +

N | =

1
+ —

(2) 511, >
1

+ —

@) 501 +3
1

+_

4) 500 +

F/Page 11
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29. For the non - stoichiometre reaction
2A +B — C+D, the following kinetic data
were obtained in three separate
experiments, all at 298 K.

Initial Initial Initial rate of
Concentration |Concentration|formation of C
(A) (B) (mol L=S7)
0.1M 0.1M 1.2 x 103
0.1M 02M 12 x 103
02 M 0.1M 2.4 x 1077
The rate law for the formation of C is :
dc
1) — =k[AP [B
(1) o =KAP [B]
dc
2) — =k[A] |BJ?
(2) o =KAI[B]
dc
3 — =Kk[A
® 5 =MA]
dc
4 — =kJAl [B
(4) = =KAl[B]
30. In Sy2 reactions, the correct order of

reactivity for the following compounds :
CH4Cl, CH3CH,Cl, (CH3),CHCI and
(CH;);CCl is :

(1) CH,Cl > CH,CH,Cl > (CH,),CHCI
> (CH,),CCl

(2) CHRCH,Cl > CH,Cl > (CH,),CHCI
> (CH,),CCl

(3) (CH,),CHCI > CH,CH,Cl > CH,Cl
> (CH,)3CCl

(4) CH,Cl > (CH,),CHCI > CH,CH,CI

> (CHa),CCl

29.

30.

arEfrea fam afafFm2A+B > C+D #
7 9us wAM § 298 K X = ifes st
yred ford o3 .

R
HiE (A)

YR
Hiew (B)

C o # IRIEH
= (A L~S7)

01M
01M
02M

0.1M
02M
0.1M

1.2 x 102
1.2 x 102
24 x 10~

fufern ¥ fad ¢ 993 =1 = s 2o

dc

(1) S =KAP [B]

4¢ _yiA] B

@ 7

4 ki

G o

4 _ Al B)

@ =

Afitenl CH,Cl, CH,CH,CL, (CH,),CHCL 3R
(CH,),CCl %1 Sy 2 e & foan =heon =
Sfaa e

(1) CH,Cl > CH,CH,Cl > (CH,),CHCI
> (CH,),CCl

(2) CH,CH,Cl > CH,Cl > (CH,),CHCI
> (CH,),CCl

(3) (CH,),CHCI > CH,CH,Cl > CH,CI
> (CHj),CCl

(4) CH,Cl > (CH,),CHCI > CH,CH,CI

> (CHa),CCl

F/Page 12
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31.

32.

33.

PART B — MATHEMATICS

sin ( cos? x)

iff} 2 is equal to :
1 =
@ 3
2
G) 1
4 -=

Let the population of rabbits surviving at
a time t be governed by the differential

dp) _ lp(t) —200.

equation dt 5

If p(0)=100, then p(t) equals :
(1) 400-300 e~t/2

(2)  400-300 et/2

(3) 300-200 e~t/2

(4)  600—500 et/2

The statement ~(p <> ~q) is :
(1) a fallacy

(2) equivalenttop <> q
(3) equivalent to ~p < g

(4) a tautology

31.

32.

33.

WET B — M|

. 2
. 51N (77 COS™ X
lin % FHEE
x—0 X

1 =

@ 5
3) 1

4 -=

UM Tl THF t 9L STifora ST i SHEE

el eIt % = lp(t) — 200 B

EEIECEA ’

ARG p(0) =100 %, T p(t) TR T :
(1) 400-300 e~ 1/2

(2)  400-300 et/2

(3) 300—200et/2

(4) 600—500 et/2

FAT~(p ¢>~q) T :

(1) UH TN (fallacy)
2 poqFIH

() ~peqFIA

(4) UH YFEE (tautology)

F/Page 13
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34. Let a and B be the roots of equation | 34. HFI o 71 g FHIFW pa? +qr+1=0, p20 F
pr2+qx+r=0, p=0. If p, g r are in AP. Ha €1 A p, g r wAAT 9T B § 3w
and L 4 % = 4, then the value of ja—p| Leloygg W |a—p|FAFE

o o
is:
2413 2413
M =5 O —5—
V61 J61
@ 5 @ -5
2J17 217
@ —5- @ —5—
34 34
@ 5 @ 5

35. Let PS be the median of the triangle with | 35. #FI PS U& e =1 wifta=w € fowe o
vertices P(2, 2), Q(6,—1) and R(7, 3). The P2, 2), Q6,-1) TR, 3) &1 (1, -1 I
equation of the line passing through BT M Al @, S PS & HE 2, &
(1, —1) and parallel to PS is : FHIF §

(1) 2x—-9y-11=0 (1) 2x—-9y—-11=0
(2) 4x—-7y—-11=0 (2) 4x-7y—11=0
(3) 2x+9%y+7=0 3) 2x+9%+7=0
(4) 4x+7y+3=0 4) 4x+7y+3=0
36. The area of the region described by [ 36. A={(x, y): x¥?+y¥? s 1890 y? < 1-x} &
A={x y): P+ <land Y < 1—2x}is: BN WG &5 ol §9%C B ¢
T, 2 T, 2
- + = — 4+ =
1 573 1 573
T 4 o 4
@ F+3 @ 773
T 4 T 4
G 773 G 373
gy T-2 g T-o2
@ 573 @ 573
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37.

38.

39.

If A is an 3 X3 non - singular matrix such
that AA’=A’A and B=A~1 A’, then BB’
equals :

(1 @Y
(2) I+B
@G) I

(4) B!

The image of the line

xr—1 y—-3 z-4
3 1 -5

2x—y+z+3=0 is the line :

in the plane

1 x—3 y+>5 z-2
@ -3 -1 5

5 x+3 _y—-5_z-2
@) 3 1 -5
3 x+3 _y—-5 z+2
®) -3 -1 5

4 x—-3 _y+5_z-2
@) 3 1 -5

If x=—1 and x=2 are extreme points of
fix)=a log |x|+ Bx*+x then :

1) «=2p=7
®) a=

1
-6, 6=§

1
() a=-6p=-73

37. A A TF TW13x3 FHFAUE T § &R

38,

39.

AA'=A'ATTB=A"1 A’ § o BB =T
¥

(1 B
(2) I+B
G) 1

4 B!

YHIA 2x—y+2z+3=0H T&

x;lzy13=z_—54_a; ﬁﬁ a’ﬁﬁ

e

1 x—3 y+5 z-2
@ -3 -1 5

5 x+3 _y—-5_z—-2
@) 3 1 -5
3 x+3 _ y—-5 z+4+2
®) -3 -1 5

1 x—3 _y+t5 _z-2
@) 3 1 -5

qhe x=—19qMx=2,
Ax)=a log |x] +Bx2+x % =fag E, O :

(1) o=2,B=7

2
1
@) a=-6B=7
1
() a=—6p=—7%
1
(4) a=2, B=_E
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40.

41,

If a € R and the equation

—3(x—[x])2+2 (x—[x]) +aZ=0

(where [x] denotes the greatest integer
= x) has no integral solution, then all
possible values of a lie in the interval :

M (-%, -9 U@ ®

(2) (_lr 0) e (Or 1)

@3 12

4 (-2 -1

Let C be the circle with centre at (1, 1) and
If T is the circle centred at
(0, ), passing through origin and touching

radius=1.

the circle C externally, then the radius of
T is equal to:

(1)

W= | =

SlG

(2)

&

(3)

N | =

)

40.

41,

AfE a e R T4 FHEHIW

—3(x—[x])2+2 (x—[x]) +aZ=0

(&l [x] 30 o @ 98 i =i eofn ¥ S
< x®) F1HE guiwE gl T R, WaF oo
Hug A g ofra & fem € 98 %

1) (—=, —2) U (2 =)

2 (-L0u@©1

¢ 2

@ (-2 -1

A C UF 99 & e &g (1, 1) | T a0
Bem=131 ARTHFR (0, y) oren o4 & S 7@
faig ¥ & X S ® 92 g9 C H 9@ FU A
w9 Y1, @ T i P s R

M

| =

Sl

2)

e

()

N | =

4)
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42. If the coefficients of x> and x? in the | 42. IR T +ax+bx?) (1-2%)18 F x FT =i

expansion of (1+ax+bx2) (1-2x)18 in TER H 3 3o 4, T F iE O E, D (a, b)
powers of x are both zero, then (a, b) is CHCTE
equal to :
272 272
o (16 o |1 )
251 251
o (% @ (1%
251 251
o [ 3 o [+5
272 272
@ (143 w (143

43. If z is a complex number such that |7/ =2, | 43, ARz T TH wfmg v fFi7=28 @

1 1

then the minimum value of 2 + 5‘ : z + 5‘ T AR A ¢

. . 3 3 . 5
(1) is strictly greater than 5 but less (1) 5 9 fRm ag ooy 5 9 F1 R

han =

than 5

5 5
(2) isequalto 5 (2) 5 % T B |
(3) lies in the interval (1, 2) (3) fna (1,2) § fea T
5 5 .

(4) s strictly greater than o @ 5 ¥ fRw a1 )
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T+
e *dx JELE;

x4+
44, The integral f[l—%x—%]e *dx is | 44. Wf[l+x—%

equal to :

1 1
X— xb—

(1) —-xe *+c (1) —-xe *+c
x+£ Jc'{»l

(2) x-De *+c (2) (x—-1) e *¥+c

X+— oS Sl

3) xe *+c B) xe ¥+¢
x+2 w4

4) @+ e *+c 4) (x+1)e ¥ +c

45, The slope of the line touching both the | 45. el y2=dx T x? = — 32y T A el

parabolas y2=4x and x?=—32y is : T A TG i FIUI §
2 2
®H 3 ® 3
1 1
2 3 2 3
3 3
@ 3 G 3
1 1
@ 3 @ 3
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1, . 1. o
46. Let fy(x) =  (sin"x + 05 x) where | 46. W fix(x) = - (sin"x + cos"x) ¥, e
x e Rand k=1. Then fy(x)—f,(x) equals : x e RAAMK=1 ], @ f(x) — f,(x) TR T :
1 i 1 i
M 35 ST
2 l 9 l
@ 3 @ 3
3 = 1
@ 3 @) 3
5 = N =
@ 7 @ 3
47. A bird is sitting on the top of a vertical | 47. WH ush 20 . 39w Treafen W ¥
pole 20 m high and its elevation from a RIS 37U WA offR F wF g 0§ T
point O on the ground is 45°. It flies off H45° 1 TE v&l O ¥ W &fs fown & S5
horizontally straight away from the Bl TH §5S & 9., O ¥ uslt 1 S A
point O. After one second, the elevation TS H ISR R A (. ufg £ '5) et
of the bird from O is reduced to 30°. Then I AT
the speed (in m/s) of the bird is :
(1) 20(¥3 - 1) 1 20(v3 - 1)
2) 40(v2 —1) 2 40(v2 - 1)
(3) 40(J3 - 2) (3) 40(v3 - 2)
#) 2042 @) 2042
— o — — w—->-—-+ﬁ92 — b — o —r — —;—>—>2
48. If[axb bxc cxa=)\[ab c| theniis | 48. 4fg {axb bxc c><a=)\[ab c] %,ﬁk
equal to : T T
M 1 ®n 1
2 2 2 2
@ 3 @ 3
4) 0 4 0
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49.

50.

51.

Let A and B be two events such that

1

P(AUB) ==, P(ANB)=_-  and

— 1 —
P(A) = 1 where A stands for the

complement of the event A. Then the

events A and B are :

(1) independent and equally likely.

(2) mutually exclusive and independent.
(3) equally likely but not independent.

(4) independent but not equally likely.

The locus of the foot of perpendicular
drawn from the centre of the ellipse
x?+3y?=6 on any tangent to it is :

(1) (P+y)2=6x2—2y2
(2) (P—y?’=6x2+2y?
(3) (?-yH)?=6x2-2y?

(4)  (P+yD)2=6x2+2y?

If fand g are differentiable functions in

49.

50.

51.

HEAT A 99T B g ¢E srA § f%

P(AMB) = ~

P(A_UB)=%, GRS
P(K)=%%WKWA%3\Wﬁ

Totar &1 A e A Ui B ¢

(1) a3 € a1 gl |
(2) RO TS aYT WA § |
(3) EHEEE! 8 UL TS TE B
(4) O W GHETE T8 8

HITT 22+ 32 =6 % Fx ¥ THH! fHet vl
Y R EiY T He F oy H fagug #

(1) (2+y)2=6x2-2y2
(2) (x2—y?)?=6x2+2y?
(B) (?-yH)?=6x2-2y?

(4) (2 +yD)2=6x2+2y2

aqfe fadi g, [0, 1] § ATHer T ®ad § S

[0, 1] satisfying f(0)=2=g(1), §(0)=0 and FO)=2=g(1), g(0)=0 R f(1)=6 i HI=
f(1)=6, then for some ce]0, 1] : 4 §, o et cel0, 1] % fag
1 f©)=2%'() 1) fe)=2'()
2) 2f'(0)=g'(0) 2 2'()=g'(0)
(3 2f'(©)=3g'(c) (B)  2f'(0)=3g'(c)
4) fie)=g'(c) @) flo=g'(c)
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52. Three positive numbers form an increasing | 52. 9 ¥THS W& Fegdt TR S H ¥ 1 AR
G.P. If the middle term in this G.P. is 0 IO 9 Fi S" et G g A
doubled, the new numbers are in A.P. S, 1 78 94 wead vate 9€ F @ St £
Then the common ratio of the G.P. is : TR 9t 1 FeeTue 3 -

1) 2+43 1) 2+43
2 V2+43 2 2+ 43
@) 3+42 G) 3+42
4 2-43 @ 2-43
53. 1If ¢ is the inverse of a function f and | 53. Ife ¢ T f & A § AW [’ (x) = 1+ 2
1
f' (x)=ﬁ,theng’ (x) is equal to : %,?ﬁg’ (x)EITE?R%:
1) T+{gxpP (1) T+{gx)P
(2) 1+2° (2) 1445
(3) 5x* (3) 5x*
R I
@ 1+ g @1+ g

54. Leta, b, c and d be non-zero numbers. If | 54, HFla, b, ¢ A4 d YR G &1 afe el
the point of intersection of the lines dax+2ay+c=0 99 Sbhx+2by+d=0 =1
dax+2ay+c=0 and 5bx+2by+d =0 lies yfeeag fog did aqufe § R aen 91 a1l @
in the fourth quadrant and is equidistant HHH g
from the two axes then :

(1) 3bc+2ad=0 (1) 3bc+2ad=0
(2) 2bc—3ad=0 (2) 2bc—3ad=0
(3) 2bc+3ad=0 (3) 2bc+3ad=0
(4) 3bc—2ad=0 (4) 3bc—2ad=0
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55. If &, P=0, and f(n)=a"+ B and 55. AR @, p=0, f(n)=ol+p" A

3 1+ f(1) 1+ f(2)

L+f) 1+f2) 1+ f6)
L+f@2) 1+fG3) 1+ f@)

3 T+ £() 1+ £
L+ f() 1+72) 1+70)
L+f@ 1+ f3) 1+ ()

=K(1—a)? (1-B)? (a—B)?% then K is =K(1—-a)? (1—-B)? («—B)? B, 9 K T
equal to : R
®H -1 1 -1
() of (2) «p
1 1
€ @
4) 1 @ 1
56. The integral 56. WHS
f‘jl + 4 sinzg -4 sin% dx equals : fTJl + 4 sinQ% -4 sin% dx quap .
0 0
(1) 43 -4-2 1 4B5-4-2
(2) m—4 (2) w—4
27 27
@) S 443 3 S -4-45
(4) 43 -4 4) 43 - 4

57. If (10)?+2(11)! (108 +3(11)2 (10)7+... | 57. A (10)?+2(11)! (10)8+3(11)2 (10)7 +...

+10 (11)°=k (10)%, then k is equal to : +10 (11)9=k (10)° 8, T k s 3
(1) 110 1) 110

5 2L 5 2L

@ @ T

gy 4L g 4L
@) oo ST
(4) 100 4) 100
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58. The angle between the lines whose | 58. @ (@i, favd fem-Hiwar, gdimon

direction cosines satisfy the equations I+m+n=08N2=m2+n? H T7< 4 3,
I+m+n=0and P=m?+n? is : Ci oo -

W 5 W 5

@ 3 @ 3

G 5 G) o

@ < @ <

59. The variance of first 50 even natural | 59. 9&al 50 9 Whd FEA3 =l Fo0 2 :

numbers is :
437
m = m =
833
@ = @ =
(3) 833 (3) 833
@) 437 4) 437

60. If X={4"-3n-1 : n € N} and |60. g X={4"-3n-1 : n e N} =N

Y={91n—1): n e N}, where N is the set of Y={9n—1):neNj %, 'ﬁiﬁN, Wrehd Hemst
natural numbers, then XUY is equal to : F FI=T §, T XY T T

1 Y 1 Y

2) N 2) N

3) Y-X (3) Y-X

@ X @ X
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PART C — PHYSICS

4T C - ofifasw fag=

61. The pressure that has to be applied to the | 61. 10 cm THIE % T Wid & T & f6 W=
ends of a steel wire of length 10 cm to keep I | g5 100°C i ST & 79 SHh! T
its length constant when its temperature ferm ST Ream ™ E s :
is raised by 100°C is :

(For steel Young's modulus is (& F1 A G [iE 2 x 101 Nm—2
2x 1011 N m~2 and coefficient of thermal iR o gur ToiE 1.1x 105 K- 1 §)
expansion is 1.1x1072 K~1)

(1) 2.2x10° Pa (1) 22x10% I%=hd

(2) 2.2x107 Pa (2) 2.2x107 e

(3) 22x10°Pa (3)  2.2x10° 9&=Rdl

(4) 22x108 Pa (4) 22x10% uEwal

62. In the circuit shown here, the point ‘C’ is | 62. Il 9y 7 ufiuy &, fog 'C wi farg/a’ @
kept connected to point ‘A’ till the current ol qh SIS TSl Sl § o o o 9y |
flowing through the circuit becomes yarfed o feer 9 8 S| Te9vEn, SR,
constant. Afterward, suddenly, point ‘C’ forg ¢ =i g /A’ @ e TG /B 9 t=0
is disconnected from point ‘A’ and 99 e fo s ® ) t=L/R W ufady
connected to point ‘B’ at time t=0. Ratio TR Sieed 1 G W dleedl ¥ ST 8
of the voltage across resistance and the
inductor at t=L/R will be equal to :

LS. 5% W
pe— ﬁ %L — ﬁ L
M 1 m 1
2 -1 2 -1
3 1 - e 3 1 - e
() — () —
4 = 4 =
( ) 1—-— e ( ) 1 — e
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63.

64.

The radiation corresponding to 352
transition of hydrogen atom falls on a
metal surface to produce photoelectrons.
These electrons are made to enter a
magnetic field of 3 x10~* T. If the radius
of the largest circular path followed by
these electrons is 10.0 mm, the work
function of the metal is close to :

1) 1lev
2) 08eV
3) 1.6eV
4) 18eV

There is a circular tube in a vertical plane.
Two liquids which do not mix and of
densities d; and d, are filled in the tube.
Each liquid subtends 90° angle at centre.

Radius joining their interface makes
dy
an angle a with vertical. Ratio g is :

1+ cosa

(1)

1 — cosa
y LT fane
@ 7

1 + sina

®) 7

— COSQ

1
& T

63.

64.

TS T} % 32 HHAY 6 HIa fafemwor
T 1Y T8 R fed St wregaagi 3o
FE T T TARMIx 104 T & T a0
& H yoR A &1 afe gl g S
sfesran g9 99 1 5591 10.0 mm 2, T

oTq &1 T4 Fe TN R
(1) Liev
(2) 08eV
(3) 16eV
(4) 18ev

U gHHR ol Sreiuy ot § €19 gy, W

T gH | faiga =& @ aun e w3 4,

Td d, 8, Felt § W ¥ v g F W

90° T IV AT FLT 81 ST 3id: IS F

St arett e eater § o 3 T €
d

I g, ¥

dl
1 1 + cosa
) 1 — cosa
5 1 + tana
(2) 1 — tana
3 1 + sina
) 1 — cosa
4 1 + sine
(4) 1 — sina
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65. A bob of mass m attached to an | 65. T=E S & Afgara < 4 49 g9 m
inextensible string of length I is suspended ED TH i En| Th FEAT R Y TEHE
from a vertical support. The bob rotates S &1 o FeaieR W i 96 w rad/s |
in a horizontal circle with an angular T+ &fes 99 § o = ¢ Fead fag
speed w rad/s about the vertical. About T
the point of suspension :

(1) angular momentum changes in (1) 1o Ge o § qRed-ie § g
magnitude but not in direction. fem & et

(2) angular momentum changes in (2) =i ga feen # aftedwia § =g
direction but not in magnitude. o § T |

(3) angular momentum changes both in (3) i gauw 391 few wd ufemor |
direction and magnitude. RedTeia 3

(4) angular momentum is conserved. (4) HIUNT HoF G T R

. 3
66. A thin convex lens made from crown glass | 66. %31 %9 [P« = E] q I T gl 9 a9

3 .4 .

[M=E has focal length f. When it is ﬁ%@f%lﬁ@@ﬁﬁ?ﬁg@

5 -

measured in two different liquids having 3 Tl < et wal H TEe A S €, 9
o 4 S . . s

refractive indices 3 and 3 it has the focal HIHE ATl FHHIL £, W6 £, g1 wiwy

lengths £, and f, respectively. The correct Tl & Y e g

relation between the focal lengths is :

(1) f1> fand f; becomes negative (1) f;>f 3 £, TR B St 2!

(2) f,> fand f, becomes negative () fo> fHAR f, HOTHE F S B

(3) f; and f, both become negative (3)  f,WE £, T TROTRHF B G B |

4) h=h<f @) fA=h<f
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67. A green light is incident from the water to | 67. & 3 {1 &1 Y19t U1 ¥ ag-S1d =TS
the air - water interface at the critical TR FIH HOe) § mafad 81 W& FU
angle(8). Select the correct statement. el
(1)  The spectrum of visible light whose (1) ¥ 9 1 98 Wagn, Formest wneed

frequency is less than that of green B YHE § FHH T, U A F e
light will come out to the air H gt Framerm |
medium.

(2) The spectrum of visible light whose (2) T Y w1 a7 Wagn, fomet e
frequency is more than that of green T YHE § Al B, I § 91 % "1
light will come out to the air H w1 framer |
medium.

(3) The entire spectrum of visible light (3) T YHMN &1 U WFRH I |
will come out of the water at various e ¥ fafsm vl e fFraerm
angles to the normal.

(4) The entire spectrum of visible light (4) e 9 90° IV W U ¥ T TN
will come out of the water at an 'ch‘iFn{Uf " e ke |
angle of 90° to the normal.

68. A block of mass m is placed on a surface | 68. UWsh Y& G Ush GSIHH m i il TEl B
Withg& vertical cross section given by 7 F T FEy= % A A
y= % If the coefficient of friction is 0.5, T afe gfor W 0.5 %’ 9 i § S| T
the maximum height above the ground at Aferman S, fom w fam fraa =it @
which the block can be placed without A HHATE, ©
slipping is :

1 %m 1 gm

1) 3 M 3

2) =m 2) m

@ 3 @ 3

3 Im 3 1m

G 3 G) 5

b im y lm

@ - @ -
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69. The coercivity of a small magnet where the | 69. TH Ble g ot Fonfea, s lERED
ferromagnet gets demagnetized is SITEHIT 8 T ], 3x 103 Am—1 21 TH!
3x10° A m~L The current required to be w1 1100 Tol TIE 10 cm =1 W gfiamferss
passed in a solenoid of length 10 cm and q yaifed A& ¥R & A, aad % g
number of turns 100, so that the magnet Yiefeast & el 39 W g 8 9,
gets demagnetized when inside the g
solenoid, is :

(1) 60 mA (1) 60 mA
(2) 3A (2) 3A
(3) 6A (3) 6A
(4) 30 mA (4) 30 mA
70. A conductor lies along the z-axis | 70. Weh {Hleleh z-3H& HEI -155s2z<15m
at —1.5 = z < 1.5 m and carries . .
o e g _ 5, fewn § fer m
. . A
a fixed current of 10.0 A in — g, 10.0 A yefea a TEPT %l (ﬁaﬁ a@)I ?;3[_:[
direction (see figure). For a field
— A
= A B=30x10"% e-02 3, T % fa3,
B=3.0x10"%e~92% ay T, find the
power required to move the conductor at o Hl e we ¥ x=20m, y=0m
constant speed to x=2.0 m, y=0 m in % 5x10-3 s # fg =11 & fo ) (avas
5x 10735, Assume parallel motion along wfad &t AT HifU | x-378] T GHE Jia
the x-axis. o & |
z z
15 15
> >B y > bB iy
20 2.0
= =15 e
; e . e < —1.5
(1) 297 W (1) 297 W
(2) 14.85 W (2) 14.85 W
@) 297W (3) 297 W
4) 157 W 4) 157 W
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71.

72,

73.

Two beams, A and B, of plane polarized
light with mutually perpendicular planes
of polarization are seen through a
polaroid. From the position when the
beam A has maximum intensity (and
beam B has zero intensity), a rotation of
polaroid through 30° makes the two beams
If the initial
intensities of the two beams are I, and I

Ia
respectively, then E equals :

appear equally bright.

M
(2)
(3)
()

L W= " W

The forward biased diode connection is :

M Yy a3V
AW ) {
@ 2V +2V
@ 2V —2V

Assume that an electric field E = 30 xz?
exists in space. Then the potential
difference V, —V,, where Vg is the
potential at the origin and V , the potential

atx=2mis:

(1) —120]
2 -80]
(3) 80]

(4) 1207

71.

72.

73.

YU & SR eI qal ol Haa Ya
TR 1 T YT A TS B TF RS gR S
st &1 ww feufa & sl 49 A it aifywan
o & (IR Y B H I Ao ) TeREs
1 30° ¥ UM S S R CHEAA giaae
vt g 81 afe ST IS FY wRfewe et

- Ia
A IAQHIB%,EE‘E FHIAA R :

3
M 3
@ 1

1
G 3
4 3
srufy w19 9T erEe Sig § ¢
@ 2V | 4V
@ <2V [ +2V
@ *2V [ -2V

@ wim T fage 89 E = 30427 B
@ faswa=w v, -V, SV, qEfeg ®
ﬁﬂa@VA,x=2quﬁﬂa§,%:

1) —120]
(2) —80]J
(3) 807J
4) 120]
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74. Match List - I (Electromagnetic wave type)
with List - II (Its association/application)
and select the correct option from the
choices given below the lists :

List-1I List - IT
Infrared .. |To treat muscular
(a) (i) .
waves strain
(b) [Radio waves |(ii) |For broadcasting
© |x (i) To detect fracture
i "™ of bones
. Absorbed by the
Ultraviolet .
(d) (iv) |Jozone layer of the
rays
atmosphere
(@ (b)) (9 (d)
M @ G (v) (i)
) (i) ) @ (@)
G) @ G) (i) (i)
(4) (v) (i) @) @)
75. The current voltage relation of diode is

given by I=(e'000V/T —1) mA, where the
applied voltage V is in volts and the
temperature T is in degree Kelvin. If a
student makes an error measuring
+0.01 V while measuring the current of
5 mA at 300 K, what will be the error in
the value of current in mA ?

(1)  0.02 mA
2) 05 mA
(3) 0.05 mA
(4) 02 mA

74.

75.

= - 1 (faga Seshta &l 9%R) &)
el - 11 (371wt sigueifa) & gafer

Hifsrd iR gl & 9 3 frsedi 4 9
& fashey ﬁﬁ'&:
gt - 1 et - 11
(a) |sTaaa a& [ 3 s & ford
(b) AfeAradn  |(i) [vEmw & T
|y [ETEH 3 Srfeni
C ooy |
(c) [T (iii) o S o
@ TR ) FTAERTT T S HA
[Eayt A GRT STEI0T
(@ (b) () (d)
® @ @) (v) (i)
() () @) @ (v)
@) @ () (@) (iv)
@) (v) (i) () ()

% TMEIE HT ¥RI-Seed TrE-y
I=(e!00V/T_1ymA § & Wit &, sl v e
3 Sieeal gree # § o araam T faft Sfeam
g 1 afe usw faenedf 300 K 95 mA &/
T4 §H HEA H 001 VR Fe w@@ B, 79

YT % 9 § mA § 3 T gFit 2
(1) 0.02 mA

(2) 05 mA

(3) 0.05 mA

4) 02 mA
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76.

77.

Omne mole of diatomic ideal gas undergoes
a cyclic process ABC as shown in figure.
The
temperatures at A, B and C are 400 K,
800 K and 600 K respectively. Choose the
correct statement :

The process BC is adiabatic.

A

B
800K

(1) The change in internal energy in the
process CA is 700 R.

(2) The change in internal energy in the
process AB is —350 R.

(3) The change in internal energy in the
process BC is — 500 R.

(4) The change in internal energy in
whole cyclic process is 250 R.

A pipe of length 85 cm is closed from one
end. Find the number of possible natural
oscillations of air column in the pipe whose
frequencies lie below 1250 Hz. The

velocity of sound in air is 340 m/s.

(1 8
(2) 6
(3) 4
4) 12

76.

77.

fgaan oTed 9 1 U A TR uima
ABC @ 7=t ¥ St fir s | ot o 2
yfswar BC 549 81 A, B @& C & arga™
FHY: 400 K, 800 K W8 600 K &1 W& %ed

9T -

B
800K

(1) Wi CA ¥ sl Fei o afiadA
700 R B

(2) ufwI AB H e St 9 9iEdd
—350 R T

() ufFEm BC ¥ i I # afadw
—500 R ®1

@) wegf wseta gfman § ewife e d
fEd 250 R B

A 85 cm F TF UEY F UH AR A we
F o St §1 wgy W 9 W F e
Yipfas <ol w1 98 Wen frafay, et
Mg 1250 Hz € &8 81 a9 ¥ w&f1 &1 o
340 m/s ®1

(1) 8
(2) 6
@) 4
4) 12
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78. In a large building, there are 15 bulbs of | 78. TH g W& #H, 40 W & 15 94, 100 W &

40 W, 5 bulbs of 100 W, 5 fans of 80 W 59, 80WH 598 T 1 kW &1 1 §X T |
and 1 heater of 1 kW. The voltage of the fostelt % 8= #1 dieear 220V 81 W T &
electric mains is 220 V. The minimum A W 1 =JAqH &Fd R
capacity of the main fuse of the building
will be :
1) 10A 1 10A
(2) 12A 2) 12A
(3) 14A @) 14A
(4) 8A (4) 8A

79. Four particles, each of mass M and | 79. W% §IAF M & IR &0 St o T g §
equidistant from each other, move along A g0 W E, TF T & S o
a circle of radius R under the action of their 9 H R & U g9 ) favia ¥ wes
mutual gravitational attraction. The speed 07 i G B
of each particle is :

GM GM

242 — 272 =
(1) \/J' = (1) \/J' N

GM GM
@ & (1+ 2v2) @) % (1+ 242

1 [GM 1 [GM
® g 122 ® 2k 122
4 % 4 %
(4) R (4) R
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80. From a tower of height H, a particle is | 80. $9% H#1 & ¥R ¥, @8 u ¥ TF 0 F
thrown vertically upwards with a FHEET IR F AR Gw q@ 1 FOH
speed u. The time taken by the particle, to geeft g fir § am owwa Iwe I fag
hit the ground, is n times that taken by it TF YEET H U Fn TAE |
to reach the highest point of its path.

The relation between H, u and n is : H, uTs n % =9 GFFY § :
(1) gH=(n-2%2 (1) gH=(n-222

(2) 2gH=mu’(n-2) (2) 2gH=nu’(n-2)
() gH=(@n-2u? () gH=@m-2u2

(4) 2gH=n%? (4) 2gH=n%?

81. A student measured the length of a rod | 81. UT& faeneff 3 ws EX) H TS GOHT
and wrote it as 3.50 cm. Which instrument 3.50 cm forll | gwent Ao 1 36 e Susw
did he use to measure it ? 1 WRFT e ?

(I) A vernier calliper where the (1) & aR Hfaed W& aff wa F
10 divisions in vernier scale matches 10 97T 484 hed & 9 9F 9 foerd
with 9 division in main scale and IR FHAaF1emH 10 W ¥
main scale has 10 divisions in 1 cm.

(2) A screw gauge having 100 divisions 2 U w 9 fus s &a F
in the circular scale and pitch as 100 9 € iR frg 1 mm ¥
1T mm.

(3) A screw gauge having 50 divisions () TF % = foaws affaw wher 9 50 wm
in the circular scale and pitch as AR g1 mm ¥
1 mm.

(4) A meter scale. (4) TF HiX |
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82. A parallel plate capacitor is made of two | 82. @ gAF @, o <= T 5 mm AR
circular plates separated by a distance of FAMR afgwt Heanfis s T § s o
5 mm and with a dielectric of dielectric g feadisn 2.2 &1 U WISd W& T R
constant 2.2 between them. When the 59 qagd | fagg e 3x 104 V/m g, @@
electric field in the dielectric is 3 x 10* V/m, YATCH® @IS 1 STV T TR &1
the charge density of the positive plate will
be close to :

(1) 3x1077 C/m? (1) 3x1077 C/m?
(2) 3x10* C/m? (2) 3x10* C/m?2
(3) 6x10* C/m?2 (3) 6x10* C/m2
(4) 6x1077 C/m? (4) 6x1077 C/m?

83. Anopen glass tube is immersed in mercury | 83, e el 9 Hi Tl F IR H 50 YHR AT
in such a way that a length of 8 cm extends ST ¥ R IR % WA 8 cm TR HF I Tl
above the mercury level. The open end of i T g1 el F g T o 9w =
the tube is then closed and sealed and the e & fean st § o 7ol o6 Seatr srfafi
tube is raised vertically up by additional 46 e ¥ T IS N B 1 T F IR FH TR
46 cm. What will be length of the air R TR Tl TS 3T 1 BRI ?
column above mercury in the tube now ?

(Atmospheric pressure =76 cm of Hg) (STgHEST T =Hg T 76 cm)
(1) 22 cm (1) 22cm

(2) 38 cm (2) 38 cm

(3) 6cm (3) 6cm

(4) 16 cm (4) 16 cm

84. A particle moves with simple harmonic | 84. Tsh U Th Wl W@ H Oy e i 9
motion in a straight line. In first 7 s, after nfersfrer &) e Tararercen | grey w0 gow
starting from rest it travels a distance a, - dfFve H gl a iR @ - SfFve gl 2a
and in next T s it travels 2a, in same 34 fen d g w81 9 ¢
direction, then :

(1) time period of oscillations is 87 (1) QAT F AEd w87 )

(2) amplitude of motion is 4a (2) ifd F1 A 4a ¥

(3) time period of oscillations is 67 (3) el 1 G Tt 67 )

(4) amplitude of motion is 3a (4) TIfd T AR 3a 7
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85. On heating water, bubbles being formed | 85. 9t H TH FE W, T4 FH del F e

at the bottom of the vessel detatch and rise.
Take the bubbles to be spheres of radius R
and making a circular contact of radius r
with the bottom of the vessel. If r << R,

a0 § AR faer g FH T AR 339 ¥
ereell i B R &1 0en 5F | S o967 Hi
ael | o e Hw e A Afgr << R
SR Ut %1 g% 96 T §, 99 Joge & 99

and the surface tension of water is T, value ERERER R ke R
of r just before bubbles detatch is :
(density of water is pw) (I w1 S P, D)

)

(2)

()

4)

R2 [P ® (1) R%P=S
6T 6T
R2 pr 8 2 R pr 8
R2 391; 8 3) R 39:} 8
e 3T
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86.

87.

A mass ‘m’ is supported by a massless
string wound around a uniform hollow
cylinder of mass m and radius R. If the
string does not slip on the cylinder, with
what acceleration will the mass fall on

release ?
m R
V//} m

&

Y
g

@ 2

3 8
2g

@ 3

During the propagation of electromagnetic

waves in a medium :

(1)  Electric energy density is half of the
magnetic energy density.

(2) Electric energy density is equal to the
magnetic energy density.

(3) Both electric and magnetic energy
densities are zero.

(4)  Electric energy density is double of
the magnetic energy density.

86.

87.

5 R T 5990 m % % THEAE EREd
I F TN W6 T gAHHiaE S d @
TEEE m’ aefad §1 9 SR e w
firgerdt & &, 99 I 9H W gomE ey
o § fem ?

R
m
V///A m
m 2
5
@ =
®) g
2
@ 3
T 7reaq # faga s a0 S ' S
N -
(1) Toeda = sF@ s S 1
1 3 )
2) fogdm o 7@ gesE F9
F TH T

(3) < foregdte @ g et e g
B

(@) Tod oot e g So
HISRM
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88. Three rods of Copper, Brass and Steel are | 88. @, diaet o ¥ %t 49 9 F Y - FR
welded together to form a Y - shaped qE § ace fFm €1 9w 8 F
structure. Area of cross - section of each ST FR FH FAFA=4 cm? T GIEKT] EE)
rod=4 ¢cm?2, End of copper rod is F fJ &1 ame 100°C ¥ Sefs diad @
maintained at 100°C where as ends of e ¥ oy oeC ame w W ¥ A,
brass and steel are kept at 0°C. Lengths of doa Td w&a S 9 A AT FH:
the copper, brass and steel rods are 46, 13 46, 13TE 12 cms &1 B &, I fad =
and 12 cms respectively. The rods are BieH, arTa | ety det fean wn R
thermally insulated from surroundings diel, dioel Ta Wi 1 SO drerdld HE:
except at ends. Thermal conductivities of 0.92, 0.26 T& 0.12 CGS THE &1 919 #I B
copper, brass and steel are 0.92, 0.26 and W yafed SHI I W E -

0.12 CGS units respectively. Rate of heat

flow through copper rod is :

(1) 24 cal/s (1) 24 cal/s
(2) 4.8cal/s (2) 4.8 cal/s
(3) 6.0cal/s (3) 6.0cal/s
(4) 1.2cal/s (4) 1.2cal/s

89. Hydrogen (;H"), Deuterium (;H?), singly | 89. 5ERH ((HY), gqfam ((H?), W srafm
ionised Helium (,He%)* and doubly faam (Hed)*+ iR fgun amafwa «fiferm
ionised lithium (;Li®)* * all have one Lo+ Wt H wF @ ivs % A
glectron around the nucleus. Consider an IR E1 n=2F n=1% TORMA THIT |
electron transition from n=2 to n=1. If foar #ifd | afg seafsia fafero s admes
the wave lengths of emitted radiation are FHL: Ny, My, A TN B, T Frreferfins s
A, Ay, Ay and A, respectively then T @ i G YT HE 87
approximately which one of the following
is correct ?

(1) A =20,=203=}, (1) NM=20,=20=\,

2) A=A =4M =9, (2) A =A=4r=0,

(3) N =20,=3N=4)\, (3) A =20,=3N=4N,
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90. When a rubber-band is stretched by a | 90. 8 TH @< & Beol i x g0 a aifra fovan
distance x, it exerts a restoring force of Sar %; 9 9 T F=ax + ba2 &7 T 9949
magnitude F=ax + bx? where a and b are o T € el a O b feutin €1 o i
constants. The work done in stretching W & gedl & LY dfta & H fean mn
the unstretched rubber-band by L is : wr B
1 ) 3 1 2 3

(1) @2+bLd) (1) 5 @2+bLd)
al?  bL? al?  bL’

2 _— + — 2 _— —

@ = 3 2 = 3
1fal? , bL’ 1fal? , bL?

® 212 "3 G 212 " 3

(4) al?+bL? (4) al?+bl3

-00o- -00o0-~
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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 (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 a 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 Item 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
hall/room.

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
T

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 &
HHa 4 firger 1 fafy #1 sleax), gt wer gRawr
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
ufieret & 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 |

TS I Ty whenedt Frivers @i aroe v e |

srefrern  Frdterss &7 fasry armfa % form = wlhemreff
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 whanedt 3 3o s gufeafs v w R 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 . /9 ¥ fri v fafed 6
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 ¥

F/Page 40




