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PART A — CHEMISTRY

T A — TR fage

1.  Consider separate solutions of 0.500 M 0.500 M CZHSOH(W),
0-<
C,HsOH(aq), 0.100 M Mg,(PO,),(aq), 0.100 M MgS(PO4)2(GT?I'T?I), 0.250 M
0.250 M KBx(aq) and 0.125 M NayPO,(aq) KBr(Teid) 31X 0.125 M NayPO,(Seta)
0'S  at25°C. Which statemént'is true about fgemrl ®1 25°C W M qfed | gt T
these solutions, assuming all salts to be &I JI FURIARE A U = el F 9§
strong electrolytes ? FA-T1 FYT g 77
(1) 0.100 M Mg,(POy),(aq) has the (1) 0.100 M Mg,(POy), (Sidta) &1
highest osmotic pressure. N STEHICH e IAqH BT |
2N
(2)  0.125 M Na3POy(aq) has the highest (2) 0125 M NasPO, (J@™F) *1
osmotic pressure. 4 o ¢ = 0 gIfes e I 8 |
(3) 0.500 M CZHSOH(aQ) has the (3) 0500 M CZHSOH(GTFI'W) Eal
highest osmotic pressure. AT TE IFTH 2|
\)Q/They all have the same osmotic 4) ¥ 99 & T ememifed <@ & A9
pressure. T 2|
2. Which one of the following bases is not = miﬁﬁﬁ?@ DNAﬁTﬁWW?
present in DNA ?
(1) Adenine (1) Ufedm
(2)  Cytosine (2) EmEIEE
Thymine (3) ¢« ST
ﬂ/ Quinoline (4) ToRrHTEA
3. Considering the basic strength of amines Wﬁiﬂ'ﬂ?ﬁl Tt A Yo o STER
in aqueous solution, which one has the frfafadl § 9 fees @ pKy, &1 A &H
smallest pK, value ? T & B ?
(1) CH,NH, (1)  CH;NH,
(2)  (CHy)3N (2)  (CHy),N
\ﬁ/)/ CgHsNH, (3) CHsNH,
(4) (CHy),NH (4) (CHyNH
F/Page 2 SPACE FOR ROUGH WORK / 1% @Td & foq g
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. The metal that cannot be obtained by

electrolysis of an aqueous solution of its

salts is :

e«

2) Cu ol

3) C O N
4) Ag

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

s :
(1) an alkanediol

(2) an alkyl cyanide

‘ \/‘2/)/ an alkyl isocyanide

(4) an alkanol

1
6. For the reaction SOz(g) + EOz(g)f_SO3(g),

if Kp=K-(RT)* where the symbols have
usual meaning then the value of x is :

(assuming ideality)

\/ 1 f.
) —E '

1
2 5
3 1
@4 -1

__H ==

urg Wl AU a9 & S faaan &
getaRlfgd (fagn ermered) ¥ wia e @
RETIRGIES

(1) Ca
(2) Cu
3) Cr

(4) Ag

fahfed gyomd wiF # FEH o
T G BEgTES % W T H
W AT AR AT B ©

(1) T Tehiedd

(2) T e fqarTEs
(3) T U eEEIfgaATEe
(4) T CEHH

1
AR, SOy + 5 Ogg) =503 F o
Kp =K (RT)* €Nl STeleh! T Yok 18R qATA

a7 Td € @ eneeivewd oHa g x T AH
B |
1
M 3
@ 3
@) 1
4 -1




Given below are the half - cell reactions :
Mn2t +2¢e~—> Mn ; E°=-118 V

2Mn®* +e~— Mn2*) ; Eo= +151 V

The E° for 3Mn2* — Mn +2Mn3+ will be :

(1) —2.69 V ; the reaction will occur
(2)
(3)

—0.33 V ; the reaction will occur

—0.33 V; the reaction will not occur

\J/ —2.69 V; the reaction will not occur

M Lo —> My 4 2

If 7z

van der Waals equation at low pressure

1s a compressibility factor,

can be written as :

CD«# a’y (v—ing
(1)
2) z= 1—& Y
RT
fyu + Qred o
Z=1+ 2
ORI L
T Ry
4) Z= 1+RT a
b 2 - -
Pb RT
In the reaction,
CHyCOOH— 1AM, 4 PCls ,p AlGKOH )
the product Cis : Chy Cu, o

Acetylene

/Z{ Ethylene

(3)
(4)

Acetyl chloride

Acetaldehyde

8.

MP k%

T e arg Yot erfufmad & €
Mn?* +2e~— Mn ; E°=-1.18 V
2Mn®* +e”— Mn2*t) ; EO=+151 V
3Mn2* - Mn%ZMn3+ % ford OB
(1) —2.69V ; atfufsar g |

~0.33 v ; stfufsran & 2t

~0.33 V ; atfsfsman grf

—2.69 V ; arfufsran =&t gt |
—~\18-1-5)

Ife 7 Tied 0 7 df F9 <& WSSy
T 1 Tl ST Hehdl ©

269

(pr Y (Vnb) e

_Pvb
s

PV

R

-)

Z=1+ -
- ! 4'6)/
Ry

Z

Pb

z

arfuferan 9e

LiAlH, PCl, Al KOH

CH;COOH —
H foFa wet CE R
wfafed
ERIEI
TfEd FAREE
tfgzifeeerse

A B- -C

F/Page 4
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10.

11.

12.

Among the following oxoacids, the correct
decreasing order of acid strength is :
(1) ClO, > HOCI > HCIO, > HCIO,4
7 THCIO, > HCIO, > HCIO, > HOCI
(3) HCIO, > HCIO, > HCIO; > HOCI
(4) HOCI > HCIO, > HCIO; > HCIO,
. +1 4% S~
Wdy” od- dD,” M0y
The ratio of masses of oxygen and nitrogen
in a particular gaseous mixtureis 1:4. The

ratio of number of their molecule is :

j s, ™~ 24
7R
(2 1:8 L
(3) 3:16 te il
’ L6
4 1:4 / Z
(4) 2 .
Which one of the following properties is
not shown by NO ? , »2
/l 16

(1) Itis a neutral oxide

(2) It combines with oxygen to form
nitrogen dioxide

(3) It's bond order is 2.5

+0
E>¢,,

\/(/17/ It is diamagnetic in gaseous state

@ Which series

RI 2 L2220

of reactions correctly
represents chemical relations related to

iron and its compound ?

(1) Fe O,, heat
FGSO4

(2) TFe

Fe(__dil SO,

heat
———Fe

Cl,, heat heat, air X
Ly

FeCl,
FeCl, — 2" Fe

(3)  Fe O,, heat .F

030, S0.000°C

FeO_ CO.700°C b

(4) e dlHS0; Fe§0, 12500, 02

Fep (SO, )3 — 4 Fe

10.

11.

12.

13.

a1 stal sl & T orva wifem a1 gend
21 R B
(1) HCIO, > HOCI > HCIO, > HCIO,

(2) HCIO, > HCIO, > HCIO, > HOCI
(3) HCIO, > HCIO, > HCIO, > HOCI
(4) HOCI > HCIO, > HCIO, > HCIO,
& a9 g fago & stfadis off AReeT
% gATH F UG 1: 4 71 o9 fHgm H
TIT 3Y0] TSN 1 ST I

(1) 7:32

(2) 1:8

(3) 3:16

4 1:4

NO -1 fe1 707 wefeia w8 e & 7

(1) I% TF STEM 2GS ¢

(2) T SIS QA B RS SRHAES
TAM L

(3) THHI TY HIfe 25T

(4) TRl sreren § gfagrETa €
= 9 srfufmast = FH-1 w9 g w9 A

e o T AT Tt st

1 frefia i@ 2

(1) pe — M peo T1H50; |
FeSO, — " Fe

() Fe T Fecr; -T2
FeCl, —2" . Fe

(3) Fe—2T >Fe3O4M>
FeO-%Fe

(4) Fe— M504 pego, 000
Fe(304); — - Fe

F/Page 5
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14.

15.

16.

For which of the following molecule

significant p=0 ?
Cl _ CN
@) @ ) @
Cl CN
_ OH SH
|
© @ @ @
OH SH
(1) (a) and (b)
(2)  Only (c)
M and (d)
(4)  Only (a)
CsCI crystallises in body centred cubic
lattice. If ‘a’ is its edge length then which
of the following expressions is correct ?
_3a .
(1) LCS+ + I'CI_— —é—
J3
(2 Test + Te- = ——2-a
22
(3)  Teg+ tIy-=3a NEY.
(4) ot trg-= 32 e =34
-~
ne By,
Which one is classified as a condensation
polymer ?
(1)  Neoprene
(2) Teflon

(3) rylonitrile
Dacron

14. T ¥ 9 5w o) & ford oga ¥ 9 0

G \
Cl CN

0@ 5O
Cl CN
OH SH
A

o © @ O
OH SH

(1) (a) ¥R (b)

(2) 99 (o)

(3) (c) W (d)

(4) HIEA (a)

15. CsCl %70 *fgd ot sore o frefa
AW 1 I fFR % I a’ @ @ e
T HH-91 Sk 2 2

3
Mt T o ?a -
(@) fogr FIg-= “‘;a
() ity *ig-=3a
(4) e T o= 30

16. 39 9 fras F-<UvE Igash T S ?

(1)
() HAH
(3) UfsmarTEeTEe
(4) S

F/Page 6
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. !

17. AESISH % AHed & fal 1.4 W, SEMH

0 17! / For the estimation of nitrogen, 1.4 g of an
organic compound was digested by Aifiter Stesilel fafy = eran erafem fohan mn
Kjeldahl method and the evolved ammonia M
T R BT STHICTA Rl 60 fhedt 0 Hew|fien
was absorbed in 60 mL of l—osulphuric et o sraenfug foar ﬁqﬁq A F
“acid. The unreacted acid required 20 mL Tﬁ e W forw 20 fq?,ﬁ %ﬁf‘qﬂ
of 0 sodium hydroxide for complete TEETRITGE 1 SR T | ;ﬂﬁrq;ﬁ:m—@-;ﬂ
neutralization. The percentage of nitrogen 1 yfawrdd 2 ¢
-in the compound is :
0 \ Y to )
1 10% Mg (1) 10% 6
N\'\’S + W, ¢o
(2) 3% - 2) 3% S
My sey ¢ nawmo|
(3) 5% 3) 5%
SW [ b, "+ {0 Wwrba ef
(4 6% SoAL - 2mwy (4) 6% -
Te s ™MwnAo)
| r o) ' Vo F wol X 19 4156
LY
18.  For complete combustion of ethanol, 18. TSI & Tﬁ g & o,
GH50H()) +30,(g) — 2CO,(g) +3H,0(), C,HsOH(1) +30,(g) —> 2CO4(g) +3H,0(1),
the amount of heat produced as measured 9 HelEET 1 mifug S5 25°C UT
in bomb calorimeter, is 1364.47 k] mol ! 1364.47 kJ mol ! 21 arreyta tl'l’ﬁ UEEE
at 25°C.  Assuming ideality the Enthalpy %) T, A H, 2
of combustion, A H, for the reaction will
be : d o G é
oV . 7]
| gt 2 a bt
(R=8314 kJ mol 1) (R=8314 kJ mol 1) 2% 8 -'L
USRI R ¢ 3.3
%—1361.95 kJ mol ! (1)  =1361.95 k] mol ! *W
g %Yy x
- I
(2)  —1460.50 k] mol ! (2) ~146050 kK mol~! 2y 9 1, Y
(3)  —1350.50 kJ mol ! (3)  —1350.50 kJ mol ! 28 %
(4)  —1366.95 kJ mol ! (4)  ~1366.95 kJ mol 1 2413
F/Page 7 SPACE FOR ROUGH WORK / 7% &Td & i se
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19. The octahedral complex of a metal ion
M3* with four monodentate ligands L,,
L, Lyand L, absorb wavelengths in the

region of red, green, yellow and blue

respectively. The increasing order of ligand

strength of the four ligands is : M\
M<L3<L2<L4 VIR 4y enr
. T ]
(2) L3<L2<L4<L1 ‘(.
(3) Ly<Ly<L <L,
(4) L4<Ly<L,<I,

}Q/The most suitable reagent for the
conversion of R—CH,—-OH— R-CHO
is:

(1) K,Cr,0y
(2) CrO4
_/Q/ PCC (Pyridinium Chlorochromate)
(4) KMnO,
] /21/ In which of the following reactions H,0O,

acts as a reducing agent ?

—_ 2

. o
1,0, + 2" +2e" 5 2H,0 | 5

- (U
() Hy0p+2 > 20H" y
(d) H;,B; + 20H~ :Lze > 0,+2H,0
1) (@) ()
) () ©
By (1), (d)
(4) () (b)

/,)

&

1 9Eal Y § : |
767 2y |
o (1) Ly<Ly<L,<I,

(2) Ly<ly<Iy<L,

(3) Ly<Ly<Ly<L,

(4) L,;<Ly<L,<L,

20. R—CH,—OH - R—CHO ¥ 9ge &1 g4
atfersp ST e B ¢

(2) CrO,

(3) PCC (fufeifm aiiisnme)

(4) KMnO,

21. 1= fo arfufsansti 4 H,0, & v=ms

19. M3t 91 S & IR T wahe ferlel, |
Ly, Ly Ly iR L, % WY T2 Foa@ o ||
o, &, e $R A T § areel
FHATER SR a1 €1 9R ferifel o1 v |

1 HH B2 ?
H202+ 2HY +2e "> 2H,0

H,0,+2e " — 20H"

(d) H,Op+ 20H™ =2e~— O,+2H,0
ORNCAC)
) @) (©
(3 (0) (d)
4 (2 ()

SPACE FOR ROUGH WORK / T% &Td & feit e



e} 2. The correct statement for the molecule,
Ty Csly, is: CsF oy
fa B
o it contains Cs™ and I ions.
(2) it contains Cs** and I~ ions.
3) it contains Cs*, I~ and lattice I
2
molecule.
(4) itis a covalent molecule.
23.  The major organic compound formed by
ﬂﬁ the reaction of 1, 1, 1~ trichloroethane
with silver powder is :
vo"‘& (1) Ethene
(2) 2 - Butyne
¢
(3) 2 - Butene ',
: Wl - C} +
yAcetylene ¢,
. 24. ) The equivalent conductance of NaCl at

concentration C and at infinite dilution are
Ac and A, respectively. The correct
relationship between A~ and A\ is given

as .
o Ce

A o

(where the constant B is positive)

(1) Ae=h, —(B)C

(/oza/xc:/\x—(mﬁ

() Ac=h.+(B)JT

(J(";

(4) A=A, +(B)C

22,

23.

Csl, 319 % o qenef e g

(1) 39 Cs* 3R 15 31 2 £
(2) THCS SR~ o F
(3) TH Cs*, 1~ R 1, ST B 2 |
(4) TR UF TEEASH] A 2

1,1, 1— TRFIREET 1 fOeat T=8el & q1Y

fora w0 W TEd 92 qE H 9 St
it B @

(1) g4

(2) 2 - LT

() 2-¥H

(4) ufafee

I C T IR 3= aqal T NaCl faeram
1 gfaeci= =l Bl - AR, AT 5Y
IR STET g foran S e ©

(B T frow 5% 3)
(1) A=A, —(B)C
(@) Ae=h,~(B)JC

(3) A=A, +(B)JC

@) Ae=\_+(B)C

jes

F/Page 9

law (1

- Mt e

6\: +-d &Q

d = thC(fL
C‘,-/L ’{JOHA’\I—E
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/ZSAesistance of 0.2 M solution of an
wesistance of V.2 WV solution Of
electrolyte is 50 €. The specific

“Conductance of the solution is 1.4 S m™!

The resistance of 0.5 M solution of the same
electrolyte is 280 ().

conductivity of 0.5 M solution of the
‘——’——_’_.’—J_jﬁ“—‘
electrolyte in Sm? mol ! is :
—rrree———

(1) 5x1073

)
(3) 5x10? (e G

‘/@r/wm-‘* 0
) a > P
[~

,LI
Eh

Sodium phenoxide when heated with CO,

The molar

G

e~

|
5% 103 n

L

26.
under pressure at 125°C yields a product

which on acetylation produces C.

ONa 125° H*
@ *CO2 5 am © A0 ©

The major product C would be :

OH

COCH,
M)

COCH,
OH

2) @ COOCH,

/@//3 COCH,

O COCH,

(4) @COOH

"

—— w‘ —

25.

¢n

e —""

[ 66o ] /

Pego
26.

TF S99 g ° 0.2 M faaem &1 gfmy
50 O 1 39 faaas w1 fafyre =
14Sm~1%1 T foRE STTEA % 05 M
forera w1 afadie 280 O %1 R eromea &
0.5 M faeras &! Tier Freshdl S m2 Hie 1 o

5x1073

5x103

(3) 5x102 ST
5x 104
<y

28 o /<
klz Wy ‘e
O i
m%@ﬁmmmm&m
CO, 3 sifufHan 3 W < Ay e §
Fa Ty ® e wer C @ ¢

@ ONa 125"

*CO2 5 Atm 5 Atm
2 7 | o el C 7

H+
—C

ACZO

OH

@COCH3
M

COCH,

OH

) @COOCH3

O COCH,
(3)
Ol coon
O COCH,

(4) COOH

F/Page 10
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a1 =2 3 F

o

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

(1) [CoCI(NHgz)s]* +5H*>Co2*
+5NH; +Cl-

(2) [Mg(H2O)6]2+ + (EDTA)4~
excess NaOH [Mg(EDTA)]2+

+ 6H,0

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

4) Li,0+2KC - ZLiCI+ K,0O
2 2

//l - -

O

W o

28.  The correct set of four guantum nuumnbers

for the valence electrons of rubidium atom
Of Tubleun ato

(Z=37) is :
2 4
ta N,
1 B
(1) 3/1/O/+E 14 W &
9 o
S
Ry
(2) 5 1.1 += N2 ooy
5
g o ’PHL
_ ]
(3) 3,0,1,_{'“5 }c(_ Ay

4 500 + <

27.

N~
s

T <1 Wgfed € ok gend foran vl i
ECER AR

(1) [CoCI(NHj3)s] T +5H*»Co?*
+5NH, +Cl~

(2) [Mg(H,0) ]2t + (EDTA)4-
NaOH &1 sfys [Mg(EDTA)]2+

+ 6H,0

(3) CuSO,+4KCN->K,[Cu(CN),]
+K,80,

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

etz WA (7 = 37) % ford St geral

(1) 51,0 +

N |

2) 51,1, +

N |

[N

3) 50,1, +

1
4) 50,0+~
) s

F/Page 11

"w]l

SPACE FOR ROUGH WORK / T% &1 o ot srg



29/ For the non - stoichiometre reaction | 29. @™&d faa sfufFar 2A+B > C+D | ‘
2A +B — C+D, the following kinetic data T gus FAm § 298 K R 1= 7o o1ieg
were obtained in three separate EISRERRIPE
experiments, all at 298 K.

Initial Initial Initial rate of yRftere Rt C o1 o gRfisye
Concentration|Concentration|formation of C . A . B e LS~
(A) (B) (mol L=57) (B) (®) 3'{( )
0.1M 01M {12 x 103 0.1M 01M {12 x 1073
0.1M 02M 12 x 107° 0.1M 02M 1.2 x 1077
02M 0.1M 24 % 10°° 02M 01M |24 x 1077
The rate law for the formation of C is : arfaferan < @ C a7 1 <X o g
d n de
M Senapp, v MTEOH g E e
dt - dt -
- (N
i ot > (-2 dc | = (,L)
2) - =Kk[A] [BJ? 2)  ——=k[A] [B? |
@ SeEMAIBE @ 5 =KAl[B] 42
l rz (/
¢ NG dc
3”7 — =k[A 2 z 3) —=k[A 1o
% [A] ) =Kl |
L y
dc 2 dc
4y —=k[A] [B] 7~ 4) — =k[A] [B
@ FMAIBL T @ S =KAIB
)A S\2 reactions, the correct order of | 30. AT CH,Cl, CHyCH,Cl, (CH,),CHCI 31X

reactivity for the following compounds :
CH,Cl, CH,CH,Cl, (CH,),CHCI and

(CH,);CCl s :

(CH3),CCl ®1 S2 o & T #1011
3 W F A ©

L/ga/cﬁp > CH,CH,Cl > (CH,),CHCI (1) CH,Cl > CHyCH,Cl > (CH,),CHCI
> (CH,),CCl > (CH,),CCl
(2) CH,CH,Cl > CH;Cl > (CH,),CHCI (2) CHyCH,Cl > CH,Cl > (CH,),CHCI
> (CH,),CCl > (CH,),CCl
(3)  (CHy),CHCI > CH,CH,Cl > CH,Cl (3)  (CH,),CHCI > CH,CH,Cl > CH,Cl
> (CH,),CCl > (CH,),CCl
(4)  CH,Cl > (CHy),CHCI > CHyCH,CI (4)  CH,Cl > (CH,),CHCl > CH,CH,C
> (CH,),CCl > (CH,),CCl
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PART B — MATHEMATICS Y B — Tt
sin (m cos” x) 3 Jim sin (m cos” x) S
: . : . 1 - :
%ﬁ) —————————x2 is equal to : 1. it 2
Jl/ﬂ QW 1 =
o ©
_ 2 =
@ 3 - G (T co L) frice noy&} 2
3y 1 /’77( (3 1
4y - 4) -
- (095({((&2\1)) 4q ,cyg
Cont
}2/ Let the population of rabbits surviving at | 32. A forft T t W Sifad @oiel =1 SEen
dp(t) 1
a time t be governed by the differential ATFA HHATHL ——SE—) = Ep(t) —200 811
dp(t) 1 oy '
equation SE ) - E‘P(t) —200. it €
~If p(0) =100, then p(t) equals : afE p(0)=100 8, @ p(t) e & :
(1) 400-300 e~ /2 (1) 400-300 e~ /2
[
MO ~300 e'/2 (2)  400-300 e/?
(3) 300—200 e~ /2 (3) 300—200 e~ /2
(4)  600~-500 e'/2 (4)  600—500 e/?
49 = lfl‘}"()’@ AT S
A= ,l 4 ~2€0
2
33. The statement ~(p <> ~g) is : 33. T ~(p & ~q) 2 24y - dn
v - 4>
(1) a fallacy (1) s A (fallacy) ?
Mivalent top &g 2) peq & qed Q L 3~ Hev| =2y ¢
(3) equivalent to ~p <> q (3) ~peq & o S Yy usel = w0
, 8 Llef4880] =€
(4) a tautology (4) T TR (tautology)

F/Page 13
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34.

Let « and B be the roots of equation

px2+qx+r=0, p#0. If p, q, r are in A.P.

qa €1 afg p, q r TR A F F qun

and 1 + 1_ 4, then the value of |o— B 1 + L 4% ?h|a—B|Wt|'|_"T%:
a B o £
is:
ol Py
1 2413
/ nn . m B2 P
(¢ ~R) 7= &) — [ o 2 af
J6l J61 -
@ = g = Loogpr @ 5
2317 2317
) =3 U 8 3
i X =Yy ~
J3 A J34
4 @ 5
29 = PA+Y
~9 = Ly \ -
357 Let IS be the median of the triangle with | 35. HMI PS Teh ﬁ‘jﬁ EAl ﬂTfW g fome v
' vertices P(2, 2), Q(6,—1) and R(7, 3). The P(2,2), Q6,~1) WM R(7,3) &1 (1, -1) ¥
equation of the line passing through BT S ATl @, S PS 6 HHia 8, H
(1, —1) and paralle] to PS is : THH 8
(1) 2x—9y-11=0 S (—4y)20-¥¢ (1) 2x—9y-11=0 )
(2) 4x-7y-11=0 p= -3¢ (2) 4x—7y-11=0 (6 Hi
- 720 2
26+ 9y +7=0 = G) wi9yt7=0 BIYT 9r
(4) 4x+7y+3=0 (4) 4x+7y+3=0 ]?ff Jf%
1 643€
21
36. The area of the region described by | 36. A={(x, y):2+2 <180 Y2 < 1-x} %
A={x y):?+2=Tand > < 1-1)is: I W &7 1 B ¢ <2
T 2. T 2
M 573 M 5ty
2 3 ) 2 3
T_4 T4 () (19
6 53 e 55 <
Y, -2
y T_2 @ T2 3
@ 573 23 —
S-7
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9 J -9 = —-2;2:1 &2
DT L R(A) =

<03 ,@ If A is an 3 X3 non - singular matrix such | 37. afe A TF W13 x3 FHAY 3 § T
"_am %" {hat AA’=A'A and B=A"1 A", then BB’ AA'=A'A T B=A"1 A’ %, & BB’ TN
equals : g
\2pd B 1o 1 = )
1 B ey 1) (B7Y 8 | AR = Ko
) _ Ay
@) 1+B B2pn A @) 148 @' @)
"o Ox . [ 431
@ 1 pcos A = 6949 3 1 & C?((:\)DL{A),
AL
(4) B~ (4) B—1 Joo
~
o CA"A‘) (a1 A ) A"A'A FT
38. The image of the line 38. HAAA 2x - y+z+3 od ym B
- — -3 z—4 -1 —3
ol _yme . in the plane a =7 a?g’f:dﬁiaamﬁ ’
3 1 -5 3 1 L eoja.a (A7)
x—-y+z+3=01is the line : W@ (Al i
A
_yts5 _z-2 1 x-=3 _y+td _z-2 /f{f N
-1 5 O 3 -1 5 6,\
¥ _y-5_z-2 ) x+3 _y-5 _z-2 al leowad
<l ¢
3 x+3 _y-5_z+2 3 x+3 _y-5 _z+2
®) 3 T 5 Gy 3T 5
7 x=3 y+5 _ z-2 x=3 _y+5_ z-12
-~ @ 3 1 -5 W 3 1 -5
i
?
39. If x=-1 and x=2 are extreme points of | 39. ?Jf?-’ =] A x=2,
¥ f(x)=a log |x|+px?+x then : )=« log Mﬂ?m +x % =AM €, @ ¢
1 finy ~ 1
(1) (X:2, B:E % © (J) a—:2/ B:E
Xy 2674
IR ~ 0 1
L, U e
! el 2
() a=-6,p=-7 4 (8) a=-6p=-
' T
1 [(gty ety ! /@1
('—1/3_,{_\ - [/2 R
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If a € R and the equation

=3 —[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 :
(~0, =2 U =)
(=1,00uU (0, 1)
1,2)

o- (»)

(=2, =1

—_ ‘35 Z+ Q__\a/_{qa_

@t C be the circle with centre at (1, 1) and
radius=1. If T is the circle centred at

(0, v), passing through origin and touching
the circle C externally, then the radius of

Tisequal to:

m 3
<Qw£
o 2
o 5

_M

40.

41.

I a e R a9 G0l é

=3(x—[x])2+2 (x—[x])+a%=0

(Sl [x] 39 92 @ 9 quier &1 vl § 5
< x®) FHE IFE 5 T, TaFad
gy w1 o ofaue ¥ fem € ae ¥ |

(1) (=2, =2 U2 =)

2 -L0OuvO1

n-(n) =

3
) e

(1,2)

4) (=2 -1

T

q 5=

TET C UF 9§ 98 FE (1, 1) W a9
=121 afe Tz (0, y) a1 g7 T 5 4
fog ¥ & X I T IA 99 C F IR FY Y
9l Y1 §, o T T T e ®

1
M 5

3
o 2
@ 2

1
4 3




185 |
% TR

g qaur

&9 9

If the coefficients of x* and 4 in the
expansion of (1+ax +bx?) (1-2x)18 in

powers of x are both zero, then (a, b) is

equal to : T
0 [16, 2_22] 2% >
bl
(2) [16, 2—21] Ot'gcz(w)
%‘H (6

*) [1‘% %)

43.

If z is a complex number such that |z|>2,

then the minimum value of

11
zZ+ =
7l

3
is strictly greater than 5 but Jess

(1)

than E

N |1

(2)
/«)( lies in the interval (1, 2)

(4)

is equal to

is strictly greater than 5

42. A (1+ax+bx?) (1-2x)18 % x ®T wral
TER H 13 qe 4, T % T 9 €, @ (a, b)
T T

A 272
(1) [16f '3“]

. ~%6
[ 251 t

. ) (16, T] Lt . ?@ X9 )
M x

- 152 3

1 JEX 10 16

2_51] o4 <w
3

(Qxig) )

;"

)
~ 18 balbr o
@ [”'%@ BT T
| .
—Rx 18x19x16

43. e 7 TF T Afmg T@m 8 fF z=2 %, @

1
z+ 5,@?@‘@%:

(1) %ﬁ?ﬂid{a‘eﬂ% q{qgﬁw%l

. (:210 S R
(2) 5 %
(3) efaua (1,2) # feerd B

(4) gﬁﬁwa@ﬂ%’»

F/Page 17
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' 1 1
x+= X+
@ The integral f[1+x—%]e *dx is | 44. Wf[l+x—l]e * dx IR E :
X

equal to : = 41 RS
2
N\ (11, 7)o &7
ol VT gy /3\))&1
1) —-xe *+c (1) —-xe *+c
| LY plm 2ol b
€ Q/\/m)(‘+%)
JC+l Jchl
(2) @x-1) e *+c (2) (x-1) e *+c di
dn = o
x+s . &
(3) xe *+c (3) xe *+4c ge
X+ X+
4) (+D)e *+c an i 4) (@+l)e *+c
~e% p

The slope of the line touching both the | 45. TEWA! y2=4x T x2= ~ 32y THI ! T3
parabolas y?>=4x and x*= —32y is : T A @ B GIURI €

) [N Pl *L,b\
M 3 ¢ M 3
4 .2 —
1 {5 6 1 v
@ 5 . Y 2) 5
el
3 (6 . 0% 3
@ 3 G 28T G 3
g ¢
mg:(i_)(_ﬁxl:é
1 g 1
@ 3 e @ g
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1
k
x € Rand k=1. Then f,(x) —f(x) equals :

.k k
Let fx(x) = —(sin"x + cos“x) where

46.

1
0 7
1
@ %
1
) 3
1
@ 5

/A bird is sitting on the top of a vertical

pole 20 m high and its elevation from a
point O on the ground is 45°. It flies off
horizontally straight away from the
point O. After one second, the elevation
of the bird from O is reduced to 30°. Then
the speed (in m/s) of the bird is :

46.  HM fi(x) = % (sin*x + cos*x) ¥ Wt

¥ e RTMk=1T, T f,(x) —f,(x) TR T :

1
O
1
@ %
1
3 3
1
@ 7

TF Tt 20 . 39 T SR w9 % foren
R 3T T T THH I F T g O ¥ I
F45° 2| T8 Tel O ¥ W At faon 7 Sea
T T T F A, O W 9ell F1 TR HI
E HL30° @AM Sl (7. wfg 9. #) gad
ﬁ?ﬂﬁ'%:

47.

20(v3 - 1) (1) 20(v3 - 1)
(2) 40(v2 - 13 2 40(v2 -1
A
(3) 40(\3 -2 20 o (3) 40(\3 - 2) o)
4) 202 Jenis = /Lf— 4 2042
. 2o (1314
n o~ A3 Wy -2, 1(’[-2-'
e e e i — — 7412 e e s e B ‘-—-) — ”332 °
48. If laxb bxc cxal=MAa b CJ then N is | 48. A [axb bxc cXa z)\{a b CJ g AN
equal to : AT -
o 1 1
(2) 2 (2) 2
3) 3 3) 3
4 0 4) 0
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L —————————l]

-1 panp =1
6 4

and

1 _
= Z’ where A stands for the

complement of the event A. Then the

P(A)

events A and B are ;
(1)
(2)

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

) independent but not equally likely.

FPcoouR) 2 @é
1.~ ?(Q‘Oﬁ’ ’7/,/

6 LR ’/‘4

@ The locus of the foot of perpendicular

drawn from the centre of the ellipse

x2+3y?=6 on any tangent to it is :

AT A 991 B @t s ® fw

P(ANB) = i

49.

P(A_U—B“) = an

’

O\ | =

P(K)=%%WKWA§EWﬁ
TUMAT S o e A qU1B

TS § qU1 FHEETE ¥

TR TES | qo WA |
FEgEE! § T T6ad el ¢ |
A & W] GOEEE T8 €

-~ 2
p(Q—') e /L,

aﬁﬁjﬂx2+3}/2=6a§%@'ﬁﬁmw
@ W e % e # fag 9 R
0 (g)-?(m) ~P o) = 9/(

P (R)

50.

(1) (2 +yH)r=6x2 -2y o~ (¥ + 2= 6x?— 212
Q) (FoyP=ext+2y? 5 (2)  (¥P-y)P=6r"+2y°
(3) (F-yP=6x2-2y? (3) (P-yP)P=ex*-2y
@) (24 y2)2=6x2+2y2 4)  (2+y)P=6x2+2y2
”M;ié’;f’@ P8y = %M/V.. 9/9
51. If fand g are differentiable functions in | 51. Af fau g, [0, 1] § ST@he wad ¢ S
[0, 1] satistying f(0)=2=¢(1), §(0)=0 and f(0)=2=g(1), g(0)=0 R f(1)=6 FI T2
F(1)=6, then for some ce]0, 1] : FW T, @ T ce)o, 1] & fae
M f1©)=25'() 1) f)=28() Ve
(2) 2f'(0)=8'(c) 2) 2 '()=¢g'(c) 5 ;_3,
(3 2f'(c)=3g'(c) (3 2f'(c)=3g'(0) ¢
4 f()=g'() 4 f(9=8()
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52.

53.

54.

W

Three positive numbers form an increasing
G.P. If the middle term in this G.P. is
doubled, the new numbers are in A.P,
Then the common ratio of the G.P. is :
M 2+ Qé%—/—a%
2 V2+3 8 a ax
b
3
4 2-8 "
If g is the inverse of a function f and
f(x)= Py then ¢’ (x) is equal to
(1) i+ig)y
(2) 1+ '
ﬂ 5y \3 (’A:b\ s
1
Bt g
A
Let a, b, c and d be non-zero numbers. If

the point of intersection of the lines

A T T A Ui A ¥ A

52.
79 TOIR 4G 1 s el Hew A o
ST, T 7S 9] YA W 46 | 7 9wl §
W%WW@W%:
1) 2+3
2) 2+43 .
3) 3+2
4 2-3
| 2R ng < 94,46y
-4
53. AfS g e o1 FGHA 8 A £ (v) = l+1x5
%,th’(x)?m?ﬂ%:
1) 1+{gm)yp
2) 1+4+x° )
. Y £ = T;ms
(3) 5x*
’ Jo G =
! St O
W1 g0 §f+(ﬁ,-+'(m7"

} ylh)qyf’(_ % (J/(m)) #‘F(m):,
WabcadeW%I 7fg et
4ax +2ay+c=0 99T Sbx + 2by+d =0 =1

4ax+Z2ay+c=0 and 5bx+2by+d=0 lies gl fag 99 ﬂﬂﬁfﬂﬁ € den T oTedl |

in. the fourth quadrant and is equidistant TAGEI E,

from the two axes then : CARLE N Jf('m MGan 4247 4¢ Zo

ar(m\ = f‘l ) . d -
(1) 3bc+2ad=0 (1) 3be+2ad=0 cim *Zhgt4™
(2)  Zbc—3ad=0 (2)  2bc-3ad=0
L\ - ¢

(3)  Zbc+3ad=0 (3) 2bc+3ad=0 Sad —26¢ S50 ugy

(4) 3bc—2ad=0 (4) 3bc—2ad=0 . 2
F/f’age 2i SPACE FOR ROUGH WORK / T% & & T s17g Rat-lval
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@ If o, B0, and f(n) ="+ Bt and

3 1+ f(1) 1+ f(2)
T+ f(1) 1+ f@2) 1+ fQ)
T+ /@) 1+ f06) 1+ f4)
=K(1-a)? (1-B)? («—B)?, then K is
equal to :

A E XA

1 -1
(2) oB

1
®)
4) 1

@ The integral

™

R X
f\/le 4 sin E - 4sm§ dx equals :
0

(1) 4B -4-=
(2) w—4
(3) 2; 4- 43

4) 43 -4

@ If (10)?+2(1 1)t (10)8 +3(11)2 (10)7 +

55.

56.

57.

G «, B0, f(n)=al+ B0 T

3 14 f(1) 1+ fQ2)
1+ f(1) 1+ f(2) 1+ f(3)
14+ fQ2) 1+ fB) 1+ f(4)
=K(1-)? 1-B)%(a—p)2 8, T K TR
g
1 -1
(2) op

1
G o
@ 1
I

m

f\/l +dsin®Z - 4sin§ dr gy 2 -
0
i
43 —4- T
(1) 43 3
2y w-4

(3) %—4—4\@

4) 43 -4

gz (10)%+2(11)! (10)8+3(11)2 (10) +

+10 (11)° =k (10)?, then k is equal to : +10 (11)°=k (10 8, & k T ¢
(1) 110 | (1) 110
y 2 121
@ T @ T
5 Al oy Al
G Too ST
(4) 100 4) 100
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M =

@ The angle between the lines whose } 58. T i'@TQ*, ISRED ﬁ%—i‘rﬁﬁﬂ, FHIH T
direction cosines satisfy the equations I+ m+n=0Td2=m?+n? % T oW ¢,
l+m+n=0and P=m?+nis : FAIF A

T N e o v + O ™
M 3 M 5 o

i ™
@ 3 @ 3

’ﬂ' ™
® % e
@ - 4 - (ol -

6 3 LN X

-1 v 9 )
k&S
¥l (e 4 )
' i @‘lg
The variance of first 50 even natural | 59. T&all 50 99 Yishd GEA1a! WW%‘:
numbers is : s Ao+ (80
437 6//1 437 x QM_Q Wy (4 +3¢
m m ..
Z Z\'l & > L
833 - 833 N
(2) e 100%1")Kr°1 ) (2) T
(looml” 27wt e
17 .
(3) 833 s (3) 833 ot
NP 4 437 —
(4) 437 4DV @ a
3@“’\* i%) PRV I
&\A“/ : \“oq’) .
9 ¢ e l2 26 2%

/6@ If X={4"-3n-1 : n e N} and | 60. 3T X={4"-3n—-1 : n e N} TAqI
Y ={9(n~1) : n e N}, where N is the set of Y={9(n—1):neN}E, SRl N, TTha TeAmadi
natural numbers, then XUY is equal to : 1 T %, XUy T % :

(1) Y D‘V‘,@ m-] - & (1) Y hk\ S
aAmtr Lwnae
2) N 2) N m ek
@) s 5 | P
(3) Y-X (3) Y-X arL+cc o
hgpr2b+-C < L6
(4) X 4) X
i G +36+C < %%
F/Page 23 SPACE FOR ROUGH WORK / rltﬁwrdtﬁ’q W 1Grl =
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PART C — PHYSICS 9T C — iferek fergm
6Y. The pressure that has to be applied to the | 61. 10 cn TR % U ©IA % dR &k Tl oS
~ends of a steel wire of length 10 cm to keep T H F5 100°C 1 S 8 el 3HRT AT
its length constant when its temperature feer T % ford fodl R s 1 g €
is raised by 100°C is :

@ (For steel Young's modulus is (T 1 AT FeR! ok 2 x 101 Nom ~2
2x10" N m™2 and coefficient of thermal 3 ¥fE® gaR T’W 11x10"5K~1%)
expansion is 1.1x 1072 K1

O @) 22x109Pa 1) 22x10° TR

A (1) e, (1)

(2) 2.2%107 Pa Sh~ (2) 2.2x107 UTEhd
(3) 2.2x10° Pa Cren 2 YO (3)  2.2x106 U
/«)/ 2.2x108 Pa (4)  2.2x108 9TERd
r (UFL
At Y A7) S (lirder
d ~ — '
. C E L '
@ In the circuit shown here, the point ‘C’ is | 62. 4@ <id T4 gfwe ® fag ¢ & fag A’ 9
J P .
kept connected to point “A” till the current q9 q% WS @1 S ¢ 5@ q% ok aRwy |
flowing through the circuit becomes yefed gr feer 7 71 S0 AN, STET,
\(WJ\ constant. Afterward, sudgigrllz_pomt ' fag ¢ #l fag A’ T g fag B’ Y t=0
Qﬂy\ is disconnected from point ‘A’ and T W e foan S .4 t=L/RYTTY SR
connected to point ‘B at time t=0. Ratio R el w1 Wehed W Alezdl ¥ I B
of the voltage across resistance and ‘the 21! (} _/J oy D{X 160 )
inductor at t= L/R will be equal to : 2uioll ( I A (o -2
@ f/ C R A C R
¢ TP L T i
1) 1 2 1y 1
(1) - € (1) N
2) -1 tA 7 2) -1 €
S2) . e/ e @ 9o 1y
1 - e S\ 11— ¢ Shei
© 0
\Xfp/fx/w’xzwa ol
e e
@ — 2.2 @
)T X o [ e A
(4
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@ The radiation corresponding to 3—2
transition of hydrogen atom falls on a
metal surface to produce photoelectrons.
These electrons are made to enter a
magnetic field of 3 x 107¢ 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) 16eV @JLW
4) 18eV

64. /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

d;
an angle « with vertical. Ratio d—z is :

63. TIESISH TTHIY] & 32 TRV & H1q faferor
T U1 T R S SR itz I
. EWE ATRAIKI T E U FEFH
e H 99w A B | Afe seeil B e
e g v &1 1 10.0 mm &, 99

4T 1 S e am €
(1022 [ L -1
(1) 11eV ¥ 9
(2) 08eV Byx (%
3) 16eV ( “)
4) 18 eV ’lg'”%
L@f z €Ib+K’@' %

64. T FHFN el FEAER q6 T 9 59, |

T g 9 fafya &l 2a aen fSe she d

T d, ?, Tl W I g W
90° =1 TV 1Al FXa &1 % ol T
SES Al e SR | o R0 FA6T ¢ |

; 1 + cosa " 1 + cosa j’_é_j
0 1 — cosa d 1 — cosu hn
1 + tana wbu'/ 1 + tana ¢
(2) 1 — tana MM@\L (2) 1 — tana : . IQ) ¢
. ga\N‘L : r
3 1 + sina 3 1 + sine
3) 1 = cosa (3) 1 — cosa
? % t D’" L1/\ lo, Z
4 1 + sina A 1+ i”i‘l
4 1 — sina 4 1 — sin«
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%bob of mass m attached to an

inextensible string of length [ is suspended
- from a vertical support. The bob rotates
in a horizontal circle with an angular
speed w rad/s about the vertical. About

the point of suspension :

(1) angulér momentum changes in
@ (2)

\ﬁ/ (3) angular momentum changes both in
QQ‘ direction and magnitude.

\anular momentum is conserved.W
LS

W )
Nty ﬁﬁff

66. A thin convex lens made from crown glass

magnitude but not in direction.

angular momentum changes in

direction but not in magnitude.

' 3
(M = 5] has focal length f. When it is

measured in two different liquids having

NV
L 45 |
o) refractive indices 3 and 3 it has the focal

lengths f, and f, respectively. The correct
® relation between the focal lengths is :

yf_l > fand f, becomes negative
(2)  f,> fand f; becomes negative

"(3)  fand £, both become negative

&) A=h<f

65.

66.

TR | %1 T Afaard 9 9 99 gWHE m
& T 9 B TEF HE TYR § FEHA
TR | W SEFER T HNT I o rad/s W
w 4fas g9 ° 9w 81 e fag
e '

(1) hoi Ham i § gfiedeie § =
fogn o =& |

(2) i Ham fewm ° gfEdeie § W
wfeamr 72 |

G) i wam ST fen v whem d
e B

(4) vl wam Tl a2

Wﬁa{&x:%Jﬁaﬁwmmw
&1 TR TEE [ B aas@amaﬁmg—@
%Wﬁfwﬁﬁwqmm%‘,m

FIEY TEEA FEA: f, U f, 81 BT
AR & WY W e

(1) f,> f 3 f, Fomes @ 5w 3
(2) f2>f3:mflm‘@'m‘[%|
(3) ;7 f, 3 e A W §

@) fi=h<f
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67. A green light is incident from the water to | 67. T& T T T TRT I BRSNS LSS
the air - water interface at the critical T HITah FIT(0) § o 1 WE FUA
angle(). Select the correct statement. q 7 |

(1y” The spectrum of visible light whose (1)  Tv4 W1 1 98 WA, e e
frequency is less than that of green eOEN W FH T, U W a1g & oA

® light will come out to the air Y & T
medium.

(2)  The spectrum of visible light whose (2) TEIUST w98 TiFeH, ! T
frequency is more than that of green TYH G e 8, Ul | A o miers
light will come out to the air o arat e
medium.

(3)  The entire spectrum of visible light (3) =T UEWT &7 HUETf wWRY UHE 9
will come out of the water at various st G foies w1 g2 AT e |
angles to the normal.

(4)  The entire spectrum of visible light (4)  sfvErs ¥ 90° v Tl | Ec’?q PEIF:
will come out of the water at an 1 Or0] T3z wTed el |
angle of 90° to the normal.

de<
A block of mass m is placed on a surface | 68. U# 5 W UFH T 10 & wlid W@l 2l

with a vertical cross section given by
X‘3

y= ? If the coefficient of friction is 0.5,

the maximum height above the ground at

which the block can be placed without

slipping is :

L3
TS AT FAR A HE = - B A
0
21 Afe wum i 0.5 F, q@ Ul 8 FW AR
iy Gmire, Torg o far foed save v

S WEAl e 8
i o D164y oR €
- i

2 2 -
(1) gm (1) —B»m
i : 1
(2) E};m @ (}) S«m
(3) ;jm (&V”Dﬁ/ gl > 2”6\2 (3) }i”‘
/_, .
(4) om dro > 7%—1 ) (4) ém &

F/Page 27
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69

70.

The coercivity of a small magnet where the

ferromagnet gets demagnetized is

3%x103 Am~!. The current required to be

passed in a solenoid of length 10 cm and
number of turns 100, so that the magnet
gets demagnetized when inside the

solenoid, is :

(1) 60 mA
2) 3A
3) 6A
(4) 30 mA

A conductor lies along the z-axis

at =15 = z < 1.5 m and carries

a fixed current of 10.0 A in - QZ

direction (see figure). For a field

- A
B =30x10"% e~ 02x ay T, find the
power required to move the conductor at

constant speed to x=2.0 m, y=0 m in
5%x1073s. Assume parallel motion along

the x-axis.

15

69.

70.

& B qEE F fufed), W@ deqEe
ST B W 8, 3x103 Am L ®1 =

T TEA 100 T =G 10 cm i Tk ARATICART
T yafed savge ur &1 0F, fodd for g
TRATeTRT & X R W ST 8 9,
g

(1) 60 mA

2) 3A

3) 6A

(4) 30 mA

T Gaa® z-31&8 & qY ~15<2<15m
W@ g ek g - j, fem # fer wm
100 A varfed @ @ ®1 (fom @) |- &

B=3.0x10"4 e~02x 2, T % fax,

gara® w1 fer o1 § v=2.0m, y=0m

qH 5x1073 s | 7fd T & o Aawas

vifo T TN iU | x-3187 W IH=R T
aF A

1> B y 5P p --—+y
2.0
= 15 <= —1.5
X
(1) 297 W (1) 297W
(2) 1485 W (2) 1485 W
3) 297 W (3) 297 W
4 157 W 4) 157 W
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71. 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

/A—__.—.
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 1, and I

Ia
respectively, then va

appear equally bright.

equals :

72.  The forward biased diode connection is :

(1) -3V N -3V
@ @ Y
(3) -2V I +2V
2V -2V
YT ]

73. Assume that an electric field E = 3022

exists in space. Then the potential
difference V, -V, where V is the
potential at the origin and V , the potential

alxy=2mis:
1y —-120]

71.

72.

73.

Yo o I Serad el dlel THdd Ya

T &1 < Y A U B TF WeRms gr 2!

et ¥ 3w frufa ¥ Sl g9 A Y arfermen

e € (iR 95 B 1 3 dfigan §) dernae

&1 30° ¥ U Al Y 1 THHEE o

et a1 8 1 Afe < g B IRt e
Iy

T 1, T [ &, 7 emm:r%

Yoo o 2Lk 0_"&“’

S
3
R T
2) 1 nr 3, y
1
® 3
@ 3
IIfea SR AT e g
-3V -3V
M =
2 2V I 4V
(4) JFZ_V__WM_ - —2V

AN

A w U faE A B = 30420 3
qa fawart v, -V, 81V, Jafag W
[EECRCAYN

x=2m W fava %, % :

~Cdmy 1) ~120
\Z 80 (2) 80
(3) 80 7{"‘“"6\# 2o n? (3) 80
(4) 120] 301 (4) 1207
3
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74.

75.

Match List - I (Electromagnetic wave type)

with List - IT (Its association/application)

and select the correct option from the

choices given below the lists :

W 6 ) G G
@ Gi) () 0 )
B0 ) ) ()

List-1 List - II
@) Infrared . ) To treat muscular
a i
waves strain

(b) |Radio waves {(ii) |For broadcasting

To detect fracture

(c) X - rays ,_—gji)

of bones

Absorbed by the
ozone layer of the

Ultraviolet

—_—

Q.
Naw
N

rays

atmosphere

The current voltage relation of diode is

vgivéﬁ by [ = (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) 0.5 mA
(3)  0.05 mA
(4) 02 mA

74.

75.

gdt - 1 (faga q@ata aln y&R) &
T - 11 (378 weartga/ gyt ) € gaferd

Fifer o el & = fod 7 fasedl § 9
it - 1 it - 11
HafeE w1 faeta
<
(@)}t W & AN & ford
(b) e o |(il) |gamu & fera
[ o oTfeIyT &1
() |wer- et (m)ﬂ s mm
ST FATETOT T 3TSH
(d) . (iv)
o Td gRT 29Il

@ (b)) (9 (d
1 @ ) (@v) (i)
) @) @) @ ()
) M @) @) ()
) () (i) (1) (D)

U TTHE &1 YWI-dieed] FrEH
I= (e!000V/T _ 1) mA & & STt &, el V &
T dleear diee ¥ ® i qram T feut siee
H %1 afe ww famel 300 K W5 mA 91
AT g2 WA A 0,01 V ! e FI T, T
M % O W mA H 3fe 2

(1) 0.02 mA
(2) 0.5 mA
(3) 0.05 mA

(4) 0.2 mA
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i

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

correct statement

The process BC is adiabatic.

B
800 K

I)
600 K

400 K
\

(1)

The change in internal energy in the

76.

feqeamgs eyl 7 &1 U Wi T WA
ABC & Toral 3 st fof o= o g mn 2
UfHa BC TG §1 A, B W@ C o d9qH
FHAY: 400 K, 800 K T 600 K &1 Hel HeM

(1) ofFa CA ¥ ol s § ofEd

process CA is 700 R. 700 R 71
(2)  The change in internal energy in the (2) UfwA AB § Tl il H diEd
process ABis =330 R. . o x , 5 ~350 R 31 |
, S, -
\M change in internal energy in the (3) ufka BC H arm=ifia S § g
~ process BC is —500 R. 5O ~500 R &1
(4) The change in internal energy in (4) TFOl whRiE giEa H o< SN |
whole cyclic process is 250 R. i 250 R |
77. A pipe of length 85 cm is closed from one | 77. (“IIEH.%S 85 cm % Teh T=Y & Th @ 9=<
end. Find the number of possible natural X fea 31 URY H 9y W & 9
oscillations of air column in the pipe whose Uide el w98 el fatay foe
frequencies lie below 1250 Hz. The YA 1250 Hz @ &8 81 9 | &1 &1 a7
velocity of sound in air is 340 m/s. 340 m/s T
(1) 8 1) 8
(2) 6 S 2) 6
b 6o
(3) 4 A (3) 4
4) 12 O 4) 12
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@ In a large building, there are 15 bulbs of

40 W, 5 bulbs of 100 W, 5 fans of 80 W |

“and 1 heater of 1 kW. The voltage of the

electric mains is 220 V.

The minimum

capacity of the main fuse of the building

. will be ;
5o M2
1) 10 A 5
v Ve

2) 12 A

1

Yo ©
w‘?\ (3) 14A prvyT
\F/

4) 8A

2 ¢

79. Four particles, each of mass M and
equidistant from each other, move along
acircle of radius R under the action of their
\ mutual gravitational attraction. The speed

of each partlcle is :

o

&

(1) 22 GT S

HR

/W\\(’L

Fdars -
R

78. TH ¥&d wad H, 40 W & 15 9¢9, 100 W &
59ed, 80 W 591 Td 1 kW &1 1 81X T
fostelt & =0 &I dieed 220V €1 YA &

g@m{&fﬁww@“ﬁ
7= 49
214
(1) 10 A 16
220 ]gc’)
2) 12A 20
(3) 14 A 2o
{ st
4) 8A 520
Uo oo + PO 168D '

79. WO FEATE M % AW 0 W fF TF g G
TAA G W T, TF gHL & A=A TEeaahy
7419 § 5 R % U 6 W e § 1 adsw
01 Y A R

Gtvrin

Y‘)—
g IS e S 4G
¥ ¥

q%“; Ci+7T2)

GMw,
1[GM = @ LGV
(3) —\/— (]+2J5_) / — |- (1,+2 2}
2V R ’2\ W\AJ/{ G
\f/‘Ql ‘1(1
GM GM
R W R PG Gy
(2 r-)RQ_
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v

2 )Aa %y,z(4)

80. From a tower of height H, a particle is
thrown vertically upwards with a
speed u. The time taken by the particle, to
hit the ground, is n times that taken by it

to reach the highest point of its path.

The relation between H, u and n is :

(1) g H=(n-2)2u?
(2) 2gH=nu’n-2) @
(3) gH=(@m-2u
an_ﬁue+09+l'

2 ¢, L
o Qy) n-Y

oo SR A
81. A student measure? the length of a rod
and wrote it as 3.50 cm. Which instrument

did he uge to measure it ?

Qg = 1 ith 4
A vernier calliper where the
. 10 divisions in vernier scale matches
Q).',;‘";;with 9 division in main scale and

R

2) A screw gauge having 100 divisions

1

main scale has 10 divisions in 1 cm.

in the circular scale and pitch as

1 mm.

A screw gauge having 50 divisions
in the circular scale and pitch as

1 mm. N
(0= /60

<

02/
A meter scale. .=

80.

81.

‘a

té

[, n2y 2

S H &1 T HHR @, I u 8 Tk &0 &
SHE TR FT IR G @ &1 B H
7o T i | @ 9w 39 I fag
e Tga & THI Fn AL |
N2 ter, %ﬁ
H, uTd n & 9 Ty
M

N :.2(4'(:'“/2

g H= (n—2)2u2

2 ¢ H=nu’(n-2)

\/LL\'L’Z 263 ¢

3) gH=@n-2)u?

Uy 23S

2 ¢ H=n’u? u* . ¢

Y )

ki
s famdf 3 T 9T ®1 d=E ATURY
3,50 cm fer@t | 30t Ao | 35 fHg Sumt

% st SHfard s@l iR ' %
10 9T H&A Whet % 9 90l @ foerd &
aﬁwg@@m%umﬁwm%ﬁ

Coc.

¢ -

M

20.

% g W s affaw wha #
100 7 ¥ 3 fr 9 1 mm T

T G TS f5T8e afFa el § 50 W
g o e 1 mm B

/ 2
o e 0ov
(4) T HIT W |
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A parallel plate capacitor is made of two | 82. e wiel, e o= gl 5 mm ¥, ¥ @

circular plates separated by a distance of TR afgeht T mmn e ¥ foerek ot
5 mm and with a dielectric of dielectric W\'Iaﬂ—d feertish 2.2 %1 T Wa'%'d @1 T T
constant _ " ~fween them. When the EE| rma"qa 4 o &9 3% 10 V/m E
~electric ficic wo e dielectric is 3 X 104 V/m, YTHE 12 1 SR S T B
the charge density of the positive plate will
be close to: 2 xip1 > 6
Fo (1) 3x10°7C/m?> a4 (1) 3x1077 C/m? 2 6o
, . L / 6 ¥ 10"
@ (2) 3x10% C/m? c v (2) 3x10%* C/m?
(3) 6x10* C/m? B L~ (3) 6x10tC/m? VY
(4) 6x1077 C/m? 5% ) @ 4) 6x1077 C/m? d
Anopen glass tube is immersed in mercury | 83. U& E[Gﬁ g T Tl F I H Y Yoh Y W
in such a way that a length of 8§ cm extends ST ® 5 TR % %R W 8 cm T HiE H Al
above the mercury level. The open end of w1 AR T FA F Tl fal 1 o1e o F
(f,\the tube is then closed and sealed and the et = fea i § oiR et & ?n‘%a‘f%ﬂ afdfva
g( /ub(‘ is raised vertically up by additional 46 cm ¥ T 33T @ 7| AA H ‘Tﬁﬁ? T
\ b& 46 cm. What will be length of the air T TR I AT o191 B 2

‘ colurrm above mercury in the tube now ?

(Atmospherlc pross v =76 ¢cm of Hg) (arHEA™ <& =Hg %1 76 cm)
(1) 22 em (1) 22.com
@// (2) 38 cm (2) 38 cm
//’ (3) 6cm 3) 6cm
' /"r{{’ (4 16 en (4) 16 cm
\=!

A particle moves with simple harmonic | 84. T& U U W1 W@ W W amad T |
motion in a straight line. In first 7 s, aftet sl 21 7TE favmETen ¥ e FR 9o
starting from rest it travels a distance a, 1 GfFrg | @3{ a 3T el £ dfFve | @Df 2a
and in next 7 s it travels 2a, in same 3 fem ¥ @3 WT%I RERE

direction, then :
el 1 STEd el 87 ¢ |
T 51 AT 4a ©

1)
)
) el w1 e e 67 % |
)

2y~ amplitude of moticn is 4a 2

(
W
) (
@ (3)  time petiod of oscillations is 6t (3
(4) amplitude of motion is 3a (4
v/

&
g

(1) time period of ascillations is 87

Tfg =7 M 3a T
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85:0 On heating water, bubbles being formed

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,
and the surface tension of water is T, value

of 1 just before bubbles detatch is :

(density of water is p)
A

P 8
RZ v ©
1) V6T

b g
2y R el
(2) T

85. UM H TH B W, I H q@ll H oAl

I T S forer gt S T R 337
AR i T R 1 7Tl 7F o SIR a6
el W g e W B e afir << R
IR UHT 1 Y TG T €, 79 qaeal & a9

T -
A i L
A, ta
— z
3 8
3 R2 w
@ R
ShndtoT
o= =7
ST

2 [0, 8
4 R 2
e

E/Page 35

(3) ‘ “r Aga w &
>
(4) R’JEE s 4
31 ¥ &
QCorwt = 3
Cowt = 3

2

6\"’) Lo * =

SPACE FOR ROUGH WORK / T% &Td & [T g

-9

>




87.

L —)

A mass ‘m’ is supported by a massless | 86. T R U4 §o49H m & Uk THEAN GG
string wound around a uniform hollow I & IR WE T geaAfgR SR ¥ Tsh
cylinder of mass m and radius R. If the A ‘m’ AT g1 Afg SR S W
string does not slip on the cylinder, with froerdt =&l €, 99 B¢ I W FoAHH Ry
what acceleration will the mass fall on i) ¥ firan ?
release ?
o
1xm3§(2W__LO< 0\’2°<K
R R e
m m3.pam
2
2
/LN v i
& &
Y @ 2
2 m §~T = Mo 2
5¢ 5
2) ~ L 2)
@ - TREmE ] O ey
i
G 8 T.€ 2 mg G g
AT AN 2 5
) (e
Vi *
3 T = g (4) 3
2%
During the propagation of electromagnetic | 87. T& WeAH # fag g a0 & =0 &
waves in a medium : 3N
(1)  Electric energy density is half of the OEREERRES R TEHE Sl T
magnetic energy density. " i ST B |
(2)  Electric energy density is equal to the (2) forgdra S A GREIh Hel Td
magnetic energy density. & I |
(3) Both electric and magnetic energy (3) Tl faed td ElEEaE S oA NI
densities are zero. Tl
(4)~ Electric energy density is double of (4) fagdia o ¥ TR Sl T
the magnetic energy density. 1 AT 2
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T
8§. Three rods of Copper, Brass and Steel are T‘Iﬁ, Tidel T8 WId &1 diF @_@l HY - AR
welded together to form a Y - shaped oo ¥ A fha w0 €1 g B &
structure. Area of cross - section of each FTTIE BT 1 AT = 4 cm? HIIEED EES
rod=4 cm2. End of copper rod is F Toy &1 999H 100°C § Safs g W
maintained at 100°C where as ends of e & 1 0°C aHE W W@ ™ T aﬁ,
brass and steel are kept at 0°C. Lengths of Tiqel Td WA & Eﬁ';l F1 ng?ﬁ' AT
the copper, brass and steel rods are 46, 13 46, 13TE 12 cms § 1 ®El 1, & Tl &l
and 12 cms respectively. The rods are BISHT, AR 4 I Vel foran T Tl
thermally insulated from surroundings T‘I'Ta, oiae ud e &1 S0 ?HFTWTQV ERENE
except at ends. Thermal conductivities of 0.92, 0.26 T 0.12 CGS 3T T GIERET EE]
copper, brass and steel are (.92, 0.26 and U alfed T i X % :
| . . .
0.12 CGS units respectively. Rate of heat tsv € o’ ¢
1 flow through copper rod is :
'. GPPPY Ryasg
' (1) 24 cal/s 3 (1) 24 cal/s W g T
MS cal/s 2 (2) 48 cal/s Sreed
L S
(3) 6.0 cal/s UJJ_CU (3) 6.0 cal/s o C-
(4) 1.2 cal/s C;)l (4) 1.2 cal/s | A T—1 6D +T’ ° 71-0
‘ O= — 7 —
R Rg R,
A
I » ’ o
89. Hydrogen ({H), Deuterium (11, singly | 89. @EerH (1Y), ggfm ((11%), Tk smaf -
| ionised Helium (,He*)* and doubly eiferam (,He)* &I fgon aimrfa wftforam
j ionised Iithium (;Li%* * all have one (L0 ** gl | U gl A & =W
!\ electron around the nucleus. Consider an I El n=2%n=17% TEARA IFAT W
electron transition from n=2 to n=1. If famm #ifa7 | afe sulda fafeo = e
the wave lengths of emitted radiation are SHRT N, N, }\3® ,\4%, 7« frefatad g
N, Ny, Ay and N, respectively then o F S T AT 9e 77
approximately which one of the following l Q2
is correct ? e Py 16
2 /) =
(1) N =20, =20 =), (1) A =2u,=2=\, =% (3¢ ( PERESY
9— k’;o—/
J N =N =40 =0), o}*‘“’:\“ﬂ (2)  NM=h=AN-ON dsdy
() A =20,=3h =4, M\ B N=2y=Eg=dy ‘
(1) A =20,=20=), @) 4 ===, < da
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90. When a rubber-band is stretched by a

distance x, it exerts a restoring force of

magnitude F=ax+bx? where a and b are
constants. The work done in stretching
the unstretched rubber-band by L is :

1) %(aL2+bL3)

2
ﬂ_q____
2 3

bL> @}

1

©G) 3

2 3

2 3
a? | bL]
(4) al2+bL3

-00o0-

90.

W& T @S & Podl bl x GU q A fwa
T §; 9 U F = ax + by &1 T FeaTa
Sl T § STl a UH b fergew €1 fom @i
WS & Boat &l L ¥ af w0 ° T T
FRE:

(1) %(aL2+ bL3)

2 3

) al” | bL”

IR
Hal? | bl
G 22 T3

-00o-
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2
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5\43(4+|) y ~(A42) 2~ (~Sd+)
L 2.

-Q_<%£@jig4l74i%~§4+ﬂ+%

o= “H 3, o 24 0.2
- )
§ © o 4 dig A4 DV%Q(?_*”O>%
_ el
Z = =24+ Y.,cd~ 2-¢d N
KX >
Y4
(AWamed - (Zlf”? 722 =
3 - C
b6— 11 (o

0 A (T-1p) 2 v2C1) + 0V (1)
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on the Test Booklet and Answer Sheet (Side-1) wit et FTor aF aE
Blue/Black Ball Point Pen. ﬁﬁ/ siret ﬁ?ﬁ @ Wi‘
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anywhere else (except in the specified space) on the ST STHAE T 7 R |
Test Booklet/ Answer Sheet. (il T .
4. Out of the four options given for each question, only 4 \; 7 & fera fe 7 = e # & hevet w0 feehe
one option is the correct answer. T
5. For iac}hinco(ti‘recil:esponsg, one—follcliréh g/% of th;ftotal 5. YA Terd IV o fau 58 g & T fifa ga o]
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the total score. No deduction from the total score, ARG WTEITSF (/4) e pd A ik Wm N ?ﬁl
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Test Booklet Code and Answer Sheet Code), another set - ?'ﬁ 7 ( N T ’@,37\’ i
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7. The candidates are not allowed to do any rough work ST T FHIH M
or writing wlc:rk on tlLe /?inswer S};leet. Allcalculgtignfs/ 7. A YA W RE Al T @ 41 @ w1 & S @l
writing work are to be done in the space provided for e T8 ) T 16 forar : feaH
this purpose in the Test Booklet itself, marked ‘Space . T e B k% WW,"qﬁ&ﬂ i
for Rough Work’. This space is given at the bottom of ﬁ fruifta we S e ' <l & fere s g H T
each page and in one page (Page 39) at the end of the g W%"\Tﬁﬁmml %WW‘{QWW it
booklet. : _ qieenT o 3fd § T 98 W (y839) < T §
‘8. On completion of the test, the candidates must hand i e
over the Answer Sheet to the Invigilator on duty-in the 8. ey 7 %‘l‘:{ EN Trﬁ&ﬂﬂﬁ W/ LN @ Iaf R
Room/Hall. However, the candidates are allowed to Ty frier F1 arava wiv 31 wiemeft s W @
take away this Test Booklet with them. e IIF{?{T:ET EaRCiuikeCx Ay
9. léacg ctantcliidelnte mtistt show on demand his/her Admit | T8 WA R Y Treqedt fieres &l 3T Ja9 1S femm |
ard to the Invigilator. : .
10. No candidate, without special permission of the 10. STHTEID = ﬁ'ﬁ&ﬁ? )l T % form i wene
Superintendent or Invigilator, should leave his/her 3T T 7 SIS | _
seat. 4
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11. The candidates should not legve the Examination Hall T I gEER Tt for i witameft odien e 16l il
}Vlthgut h'andmg over th'EII Answer Sheet to the afz Fet Thene 3 o0 A T T W gEeR T
nvigilator on duty and sign the Attendance Sheet “ _ B e
again. Cases where a candidate has not signed the | ¢ 1 7 W ST i e 3T e R € ;
Attendance Sheet a second time will be deemed not to R IEGRSICE WA Goft F A ST | Wﬁ&ﬂ%ﬁ A A
have hapded over the Answer Sheet and dealt wit!] as A H 3]—,-@- a1 Forgr Iufearfs o # fET 0 wE ©@
an unfair means case. The candidates are also required <
to put their left hand THUMB impression in the space AT U
provided in the Attendance Sheet. 12. gﬁagfﬁa;/mm fiehete T Alamsa ®H, Y9 3fe
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13. The candidates are governed by all Rules and S e Bl d %Tﬁ.;; Lo T’? o Wﬁ N
Regulations of the JAB/Board with regard to their | T HTHel %1 FHe .09,/ % FAH] Ot &
conduct in the Examination Hall. All cases of unfair AR T |
means will be dealt with as per Rules and Regulations ot o Frafr A 0 s
of the JAB/Board. 4. gl X H e e 70 3T I off
14. No part of the Test Booklet and Answer Sheet shall be R foen e
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15. Candidates are not allowed to carry any textual fordt oft want =t UTGH T, E@? 1 FEfatad,
material, printed or written, bits of papers, pager, HIT w1 ufdal, UST, Wage Wi ot fed off TR
mobile phone, electronic device or any other material v ' X ar e TR T
except the Admit Card inside the examination & FOR N o4 , w
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