This booklet contains 44 printed pages.

39 qiedent | qfgd g3 44 €1

RBS

No.:

PAPER -1

: CHEMISTRY, MATHEMATICS & PHYSICS

WIYRaeRt - 1 : THIEA faFm, Tfora aen sifaes faam

Test Booklet Code

Do not open this Test Booklet until you are asked to do so.

TH TheT IReRT SRl el ek T Wil STel ek shal T S|

Read carefully the Instructions on the Back Cover of this Test Booklet.

TH URET Yfent oh fusel 3MeruT W fgu T fE9T ol e § Ug |

e YRTehT Hehd

Important Instructions : qgﬁg\'uf fdor :

1. Immkeidiate.l}lf1 fill lm tl}e };{articll;larslon this page'(;f (tihg Tehst 1. TieT YRk < 39 IS W STevah faaw Tl el § Sucisy
S;aomiitag(;;hgﬁ y Black Ball Point Pen provided in the FP U T BT FeT Qg 7Y TFE W

2. The Answer Sheet is kept inside this Test Booklet. When you 2. ST T 56 e e & ST T GHEEE LRI RIS E‘;
are directed to open the Test Booklet, take out the Answer B 1 el S, d T 95 (et o e foawo i
Sheet and fill in the particulars carefully. 3. U0 it 3Gy 3 g B

3. The testis of 3 hours duration. ¢ = P 5

4. =9 qden g ® 90 79 &1 AT ik 360 1

4. The Test Booklet consists of 90 questions. The maximum . . "
marks are 360. 5. ¥ e IfeaHl # 7 90 A, B, C €, @b o A

5. There are three parts in the question paper A, B, C T faam, ’TﬁJ'I:H T sitfeer form & 80 WA € SRk Wit
consisting of Chemistry, Mathematics and Physics having Tl o 37k TAME | T U o T8l S o ol 4 (9))
30 questions in each part of equal weightage. Each question i Fruffa fea T 81
is allotted 4 (four) marks for correct response. e W T 9=

6. Candidates will be awarded marks as stated above in instruction 6. STArRs Ehf ?75’7‘3?{ # ferg 5
No. 5 for correct response of each question. %a (one-fourtl) marks of FTTaR s7 159 S| E’R?—w" W & TeTd SR & o7 39|
the total marks allotted to the question (i.e. 1 mark) will be deducted ¥ & foq fAeiRa Fa FH 7 G v ( W—Eﬁ‘ms‘ ) I
for indicating incorrect response of each question. No deduction (37eq 1 37%) F1e forar ST Al SR 77 F fohdt 797 1]
from the total score will be made if no response is indicated for an IR T e T A T @ FE FE T F T
item in the answer sheet. 5 > o7 Y

7. There is only one correct response for each question. Filling 7. Rl Th &l T I E | TH | Sereh W ERRN
up more than one response in any question will be treated as 3 TTeTd ST HHT S 3T SUE R91 6 % STER 3 hie
wrong response and marks for wrong response will be T S |
deductggl accord?'ngly as per instruction 6 above. ; 8. I T F B UF g2 W IS A0 T IR SfFq

8. For writing particulars/marking responses on Side-1 and = # = 3 3 > aF .
Side-2 of the Answer Sheet use only Black Ball Point Pen %_SI, &l Eﬁ?ﬂ. SHe AN &IeT |rge
provided in the examination hall. G 1 & W4T |

9. No candidate is allowed to carry any textual material, printed | 9, 7 gRT Y& H2/TA H YoI¥T IS o T fohddl off TR
or written, bits of papers, pager, mobile phone, any electronic ) IIST T 'E[raﬂ o1 geafeAfEd, TS Y o=t e W
device, etc. except the Admit Card inside the examination = - ’ ’ ! Co

1 forelt off T o SeiargiT e SUehIul a1 fohslt 311 Wehr i
room/ hall. = .

10. Rough work is to be done on the space provided for this Qe il e S A W A I STA(T T
purpose in the Test Booklet only. This space is given at the | 10. Y% & Tian IRer # had H4iRka S8 W& S| 98
bottom of each page and.in four pages ( Page 40-43) at the T Yesh JiS TR AT BT R 3R gfeRt o 3fa # =R geai
end of the booklet. ( 40-43) W < T £

11. On completion of the test, the candidate musthand over the Fin o
Answer Sheet to the Invigilator on duty in the Room/Hall. | 11. T A @ q()‘ 3?{‘3212ﬁ /Tt et g ST T Fal
However, the candidates are allowed to take away this Test Friterer 1 sTawa Tia 31 arezref 3ra qrer 59 TRIAT gﬁ?’dﬂ'
Booklet with them. o ST R &

12. The CODE for this Booklet is C. Make sure that the CODE 12. 79 Feqeht 1 b Cz 7% T T 3 b 38 gt b
printed on Side-2 of the Answer Sheet and also tally the - x> =% T 3 o ft
serial number of the Test Booklet and Answer Sheet are the , STULHA qe5-2 T HeTe a8
same as that on this booklet. In case of discrepancy, the E[ﬁﬁ?lﬁ = A e e Hﬁ?Fm"[ IR SR 9T H HH &
candidate should immediately report the matter to the Toordl €1 3R I s & dr eregedf {{qﬁ e gfeaRt S iry
Invigilator for replacement of both the Test Booklet and the IR T A fou FRe B qu ST S|
Answer Sheet. N & o

13. Do not fold or make any stray mark on the Answer Sheet. 13. 3T WA T T U T T & 30 W 3 SUEY

Name of the Candidate (in Capital letters ) :

31eeff 1 AW (IS AW H) ¢

Roll Number :in figures
STIehHIHR AR H
:in words
. oIl H
Examination Centre Number :
e o TR

Name of Examination Centre (in Capital letters) :

et g 1 A (IS SR H ) ¢

Candidate’s Signature :

S7eeft & TR ¢

1. Invigilator’s Signature :

2. Invigilator’s Signature :

friieTen o g&eR

friieTen o g&eR



PART A — CHEMISTRY

The freezing point of benzene decreases
by 0.45°C when 0.2 g of acetic acid is
added to 20 g of benzene. If acetic acid
associates to form a dimer in benzene,
percentage association of acetic acid in

benzene will be :

(K, for benzene=5.12 K kg mol 1)

(1) 94.6%
) 64.6%
(3) 80.4%
4) 74.6%

On treatment of 100 mL of 0.1 M solution
of CoCl;.6H,0O with excess AgNO;;
1.2Xx 1022 ions are precipitated. The

complex is :

(1)  [Co(H,0)sCl]Cl,.H,O
2) [Co(H,0),Cl,]CL2H,0
(3)  [Co(H,0),Cl;].3H,0

(4)  [Co(Hy0)6]Cly

R A — @A faaE

9 ufafesn wfHe 1 0.2 g dSid % 20 g
T Tran € 91 SiSie =1 fedies 0.45°C 9 Y
& S 1 afe ufafes wfge Sisie & g
Rt SR (fgaw) oA § @t ufdfes wfas

(SiSi o feft K; =5.12 K kg mol ~ 1)

(1) 94.6%
2) 64.6%
3) 80.4%
4)  74.6%

CoCly:6H,0 % 0.1.M. faeids & 100 mL =l
AgNO, & g H sAfugpd H1d W
1.2x 1022 A9 Ta&fdd 2 &1 9%d ¢ :

(1)  [Co(H,0)sCl]CL,.H,0
(2)  [Co(H,0),CL,]CL.2H,0
(3)  [Co(H,0)5Cl5].3H,0

(4)  [Co(HyO)elCly
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Which of the following compounds will

form significant amount of meta product

during mono-nitration reaction ?
NHCOCH;

The products obtained when chlorine gas
reacts with cold and dilute aqueous NaOH

are :

1 Cl~— and ClOy

2) ClO~ and ClOj

(1)
(2)
(3) ClO7 and ClO3
4)

4 Cl~ and CIO—

Both lithium and magnesium display

several similar properties due to the

diagonal relationship; however, the one

which is incorrect, is :

(1) nitrates of both Li and Mg yield NO,
and O, on heating

(2) both form basic carbonates

(3) both form soluble bicarbonates

(4) Dboth form nitrides

AR SAfHiHan # 71 § § o w1 3

H2T 3G <kl WUl AT e UM ?
NHCOCH,
(1)
OH
()
OCOCH;,
©)
NH,
(4)
S FAR 19 38 TS a0 Seftd NaOH & 91l
arfrfhan el & o 9T 2 et Seare B
1) Cl~ q ClO,

)

) ClO~ @ ClOg
3)1 (ClO; qern ClO3

) Cl=daClo-

fartl Ty & R, <Aifom qen JifeEm
ST S Teh Y T YEIId S § T off, 9%
THEINTATE, © :

(1)  ehferam qen Friiferaw, <91 & TR
TH A W NO, 71 O, 37 &

2) T AR FHEHS T §

(3) <Ml SR SEREe SA

(4) 2 TEES T §
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A water sample has ppm level

concentration of following anions
F =10; SO =100; NOj; =50
The anion/anions that make/makes the

water sample unsuitable for drinking is/

are .

(1) only SOF~

(2) only NO3

(3) both SO7~ and NO3
(4) only F™

The formation of which of the following
polymers involves hydrolysis reaction ?
(1) Terylene

(2) Nylon6

(3) Bakelite

(4) Nylon 6, 6

The Tyndall effect is observed only when

following conditions are satisfied :

(@) The diameter of the dispersed
particles is much smaller than the
wavelength of the light used.

(b) The diameter of the dispersed
particle is not much smaller than the
wavelength of the light-used.

(c) = The refractive  indices of the
dispersed phase and dispersion
medium are almost similar in
magnitude.

(d) The refractive indices of the
dispersed phase and dispersion
medium differ greatly in magnitude.

(1) (b) and (c)
(2) (a) and (d)
() (b)and (d)
(4) (2 and ()

Teh 5 fdest o oY 9. (ppm) & Eal
1 oAl At e

F =10; SO =100; NOj3=50
8/ RISl Sl Gfdesl @l Ui o fag
SO ST &/ 91 ©, /% :

(1) 94 SO5™
(2). T NOj3
(3) SO T4l NO; <M

(4) WEEF-

71 agetehi o § hIH & 9gcieh | Sidl ${TEeA
srfufman wf—fea &2

(1) e

(2) FEAE 6

(3) dhaiEe

(4) FEAE 6, 6

ferga gume a4t fe@rl gem <& = o

(a) GR&ATId RN 1 =ATH, GHH TR h
T ! ot H agd ST e

(b) IR&TIT SN 1 =, TR TRET F
qUTRE i Ja H ga SIel 7 2l

(c) uReifuq reen qon gRkerqur qem &
3T AfCATOT ST Teh S & |

(d) uR&fIq green qeon qRemdur qeem &

3TTedieh IrETor sgd fa= & |
(1) (b)TA(0)
(2) (a) T (d)
(3) (b)Tem(d)
(4)  (a) T (o)
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9. pK,ofaweakacid (HA) and pK; of a weak
base (BOH) are 3.2 and 3.4, respectively.
The pH of their salt (AB) solution is :

1) 1.0
Q) 7.2
3) 6.9
4) 7.0

10. The major product obtained in the

following reaction is :

O

DIBAL — H

COOH

9. Tk gIA %A (HA) &l pK, T Th gaiel
&R (BOH) I pK,, e 3.2 71 3.4 T |

3T @AY (AB) % faerdd &1 pH 8T :
(G
2 7.2
(3) 6.9
4) 7.0
10. fr=1 stfuferean & ura g SR ©
O
O
DIBAL — H
COOH
(1) QACHO
CHO
OH
(2) Q/\CHO
COOH
OH
3) Q/\CHO
CHO
COOH
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11. Which of the following compounds will

behave as a reducing sugar in an aqueous

KOH solution ?

(1)  HOH,C
Q CH,OCH;,
H
OH

)

OH

(2) HOH,C O_ CH,OH

H
Yococr,

e

OH

(3) HOH,C _O_ CH,0H

HO

B

OH

(4) HOH,C O_ CH,OH

HO
OCHj,

Ta,

OH

11.

T S KOH faered & f= § 9 a9 @
AlfiTeh Teh STTEES Al 6 ®9 H R

HAT ?

(1) HOH,C
Q CH,0OCH;
OH
OH
OH

(2) HOH,C O  CH,OH

H
YococH,

OH

(3) HOH,C _O_ CH,OH

HO

OH

(4) HOH,C O_ CH,OH

HO
OCH;

OH

C/Page 6

SPACE FOR ROUGH WORK / T% @Td @ felq s1e



12. The correct sequence of reagents for the

following conversion will be :

O

HO CH,

HO-ICH;

CHO CHs

[Ag(NH3),]"OH",
H'/CH;0H

CH3zMgBr,

[Ag(NH3),]"OH,
CH3;MgBr

H*/CH;O0H,

CH;MgBr, H'/CH,0H,
[Ag(NH3),]"OH™

CH;MgBr,
H*/CH,;OH

[Ag(NH;3),]"OH ",

13. Which of the following species is not

paramagnetic ?

B,

NO

CcO

O,

12.

13.

= TurR & fow AfysHel w1 T8 wE

3

o HO CH,
—_—
HO-I-CHj
CHO

(1)

CH,

[Ag(NHz), ["OH",
H'/CH;0H

CH;MgBr,

[Ag(NHz),]"OH ",
CH;MgBr

H'/CH,O0H,

CHzMgBr, H'/CH,OH,
[Ag(NH3),]"OH

CH;MgBr,
H*/CH;0H

[Ag(NH3),]"OH™,

Fe QS O R STt e S

B,

NO

CcO

O,




14.

15.

16.

Which of the following, upon treatment
with tert-BuONa followed by addition of
bromine water, fails to decolourize the

colour of bromine ?

Which of the following reactions is an

example of a redox reaction ?

(1) XeFy + 2H,O — XeO,F, + 4HF
(2) XeF, + O,F, = XeF, + O,

(3) XeFy .+ PFs — [XeF]* PE,™

(4)  XeF, + H,0 — XeOF, + 2HF

AU is equal to :

(1) Isothermal work
(2) Isochoric work
(3) Isobaric work

(4) Adiabatic work

14.

15.

16.

=1 ¥ ¥ ®F, fert-BuONa & @1 A
HE 9T A ST o ™ 9, S o 31
! TEE & § e1aAef g 8 2

Br

A1 |
Br
Br

" ©/0Y
Br

=1 8 9w =@ arfufesan o=y
(et rfufsran =1 3ereeo € ?

CeHs

(1)  XeFy + 2H,0 — XeO,F, + 4HF
(2) XeF, + O,F, — XeF, + O,
(8) XeF, + PFs — [XeF]* PF,~

(4)  XeF, + H,0O — XeOF, + 2HF

AU 58 TR &, T8 &

(1) Had HE

(2) WH-AHA® wE
(3) wHarl wE

(4) TG HE

C/Page 8
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17.

18.

19.

Which of the following molecules is least

resonance stabilized ?

The increasing order of the reactivity of
the following halides for the Sy1 reaction

is:

CH;CHCH,CH;  CH,CH,CH,Cl
|
Cl
(D (1)
(11T
1) ()< ()<

( )
(L) < (1) < (D)
(I) < (@< ()
(D) < (I) < (1D
1 gram of a carbonate (M,CO;) on
treatment with excess HCIl produces

0.01186 mole of CO,. The molar mass of
M,CO; in g mol 1 s :

1) 11.86
) 1186
(3) 84.3

4) 118.6

17.

18.

19.

= 8 9 1 T Y] SAIfGE €9 9 =
feer ©?

)
-
[l

(©)

@

/N

Syl stfufsar & fag fa= garsst =1
SffeRaTchaT 1 S dl 7 © :
CHaCHCH,CHy  CHyCH,CH,CI
@l
(I) (IT)
(II)

(I) < (M) < (I)
() < () < (D)
(1D < () < (1)
(I) < (1) <X(ID)

(1)
()
(3)
4

T &EHE (M,CO;) % 1 UM sl HCl &
sy | erffsra fomen Siar @ o w4
0.01186 HIeT CO, Ha1 Bl 1 M,CO;
HeR §e99H g mol ~1 H §

1) 11.86
2) 1186
(3) 84.3

4) 118.6
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20.

21.

22.

Sodium salt of an organic acid “X” produces
effervescence with conc. H,SO,. ‘X’ reacts
with the acidified aqueous CaCl, solution
to give a white precipitate which
decolourises acidic solution of KMnO,.
Xis:

(1)  Na,C,0,

(2) C,HsCOONa
(3) HCOONa

(4) CH,COONa

The most abundant elements by mass in
the body of a healthy human adult are :
Oxygen (61.4%); Carbon (22.9%),
Hydrogen (10.0%); and Nitrogen (2.6%).
The weight which a 75 kg person would
gain if all 'H atoms are replaced by *H

atoms is :

(1) 10kg
(2) 15kg
(3) 375kg
(4) 75kg

The major product obtained in the

following reaction is :

Br

H
- tBuOK
CgHs —A>
CeHs

(+)
(1) (—)CeHsCH(OBu)CH,CcHs
(2)  (=)C4HsCH(OBu)CH,C Hs
(3) C4H;CH=CHCH,
(4)  (+)C4HsCH(OBu)CH,C Hs

20.

21.

22.

Teh Shlel(eh 3T+ sl Fifedq g0 X |=
H,SO,  H¥ gegaree adl 81 ‘X A
Sl CaCl, o ®19 AffHaT & § iR
THE SE4TY @1 © Sl KMnO, & 3Tt
o &l TR S A 1 X ®

(2) = C,HsCOONa
(3) HCOONa
(4) CHZCOONa

Teh T HIH % YR H ABN il g ¥
SgaTId 9 e a1l 93 § : TS (61.4%);
HIeT (22.9%), BTIRGISA (10.0%); q&T
A (2.6%) | 75 kg S o6l Teh Ao
3 iR Y gt TH wAmeh il 2H wegsd 3
Scq fean S dl 39k ¥R # St gfg 2t a8

(1) 10 kg
(2) 15kg
(3) 375kg
4) 75kg
e stfuferan o w99 a1en 9 A R
Br
\\\\\H t
o‘\\ C6H5 BUOK
CeHs A
(+)
2 (= )C()HSCH(O"Bu)CinC36H5
(3) CeH;CH=CHC¢H;y
4) (+ )C()HSCH(O"Bu)CHz(%H5

C/Page 10
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23.

24.

Given

C(graphite)+02(g) > COZ(g) ’
A H°= —393.5 k] mol !

Hy(8) + 30,(8) = H,O) ;
A H°= —285.8 k] mol ~1

CO,(g) +2H,0(1) — CHy(g) +20,(g) ;
AH°= +890.3 k] mol ™1

Based on the above thermochemical
equations, the value of A H® at 298 K for
the reaction

C(graphite) +2H,(g) — CH,(g) will be :

(1) —144.0 k] mol~1
(2) +74.8 k] mol !
(3) +144.0 k] mol !

(4) —74.8 k] mol~!

In: the following reactions, ZnO. is

respectively acting as a/an :
(@) ZnO+Na,O — Na,ZnO,
(b) ZnO+CO, — ZnCO;,

(1) acid and base

(2) Dbase and acid

(3) Dbase and base

(4) acid and acid

23.

24.

fem T E,

C(graphite) +02(g) - CO2(g) ’
AH°= —393.5 k] mol !

Hy(g) + 504(8) = H0() ;
AH°= =285.8 kJ mol~ !

CO,(g) +2H,0() = CH,(g) +204(g) ;
A H°= +890.3 kJ mol~!

TR fed ¥ SRS GHIh o SR
T 298 K W Af9fshan

C(glraphite) - 2H2(g) — CH4(g)
% A H° %1 A BFT :

(1) —144.0 k) mol !
(2)  +74.8 k] mol~!
(3) = +144.0 kJ mol !

(4) —74.8 k] mol~!

=1 Afufsansti §, ZnO a9 & ST

(@) ZnO+Na,O — Na,ZnO,
(b) ZnO+CO, - ZnCO,

(1) 371 qAT &Rk

(2) & qUr 3T+

(3) &eh dAT &R

(4) T qT 3TRA

C/Page 11
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25.

26.

27.

The radius of the second Bohr orbit for
hydrogen atom is :

(Planck’s Const. h=6.6262 x 1034 Js;
mass of electron=9.1091 x 10 31 kg;
charge of electron e=1.60210 x 10~ N
permittivity of vacuum
€,=8.854185x10~ 12 kg~ Im- 3A2)

1) 212 A
(2) 1.65 A
(3) 476 A
(4) 0529 A

Two reactions Ry and R, have identical
pre-exponential factors. Activation energy
of R, exceeds that of R, by 10 k] mol ~1. If
k; and k, are rate constants for reactions
R; and R, respectively at 300 K, then
In(k,/k,) is equal to :

R=8.314] mol_1K‘1)

(

1 4
2 8
3) 12
4 o

A metal crystallises in a face centred cubic
structure. If the edge length of its unit cell
is ‘a’, the closest approach between two

atoms in metallic crystal will be :

0 5
2) 2a

(B) 2v2a
4) 2a

25.

26.

27.

BIESIST GLAIY < fgei1d S shafl hl STGead
BT :

(=i feerios h=6.6262x 1034 Js;
SoidR 1 ZEHH=9.1091 x 103! kg;
SolagM T AW e=1.60210x 1010 C;
EEISAEIRNER KD

€,=8.854185 X 10-12 kg_lm_3A2)

1) 212 A

(

) 1.65 A
(3) 476 A
(4) 0529 A

a1 srfufsranetl, R, 941 R, % Yo =REmdient
TUTe Weh S © | Ry ol HiHAT S R,
Hfmaor S | 10 k] mol ! SAGT ¥l Afe
aifafshan Ry @9 R, & fa 300 K T &
fordish eRT: k, Qe k, @ dl In(k,/k,) F=

H 9 fopth sRIeR 3T 2
(R=8.314 ] mol ~ 'K~ 1)
1) 4

2 8

3 12

4). 6

Th o ol hiad o4 Gla H foheefaa
Bl T 1 ATE THF Toheh I i R TEE
g, @ wifae frea § 1 womgst & o=
Gfereheam o Bt :

a
SN
2) 2a
(B) 2v2a
4) +2a

C/Page 12
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28.

29.

30.

The group having isoelectronic species is :
(1) O ,F ,Nat, Mg?*

(2) O>,F,Nat, Mg2*

(3) O ,F,Na Mg*

(4) O?>7,F~, Na, Mg?*

Given
EClz/CI_ =136V, ECr3+/Cr =-0.74V
ECrzOg‘/Cr“ =133V, MnO; /Mn2* =151V,

Among the following, the strongest

reducing agent is :

(1) Cl-
2) Cr

(3) Mn2*
4) Cr3t

3-Methyl-pent-2-ene on reaction with HBr
in presence of peroxide forms an addition
product. The number of possible

stereoisomers for the product is :

(1) Four
(2) Six

(3) Zero
(4) Two

28.

29.

30.

W@WWW% g
(1) O—,F~,Nat, Mg?*

(2) O?7,F,Na™, Mg2*

(3) O ,F~,Na Mg™

(4) O%,F~, Na, Mg2+

fem T %,
Eqy,q =136 Vi Egor oy ==074V
B, opep =13V a1 51 v

fT= § 9 YelcldH ST ¢

B
2) Cr
3) Mn2*
(4) Cr3+

WSS i ufkfd |, 3-Afoa-u=-2-34,
HBr & 91 31f9feha i W Ush Heheld 3c1g
ST B | 371E & fere were ffam gumeafadt
! GE&T B

(1) =X
2 @
(¢) A
4

C/Page 13
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31.

32.

33.

PART B — MATHEMATICS

N D PN

The integral is equal to :
1+ cosx

1) 4

2 -1

G -2

4 2

Let - Itann xdx, (n>1). If

I,+I,=a tan® x + bx®+ C, where C is a
constant of integration, then the ordered

pair (a, b) is equal to :

1

o (5
5°)
5
5

5
)
5/
The area (in sq. units) of the region

{(x, yv) : x=0, x+y=<3, x?><4y and

y<1+x}is:
(1)

» (-
0 (-
) |

—~ —~
w N
N N
N | W n—\|<.n N|jul W[
N | O

—_~
e~
N

32.

33.

4
WJ' Y e ¥
1+ cosx
1
(N
@) Bt}
(B 2
4 2

AT I, = [tan" xdx, (n>1) €1 3G

I, +Ig=a tan® x +bx°+C %, G@T C Th
GuTshe R B, d ShiHd I (a, b) TWER T

&3 {(x, y) : x=0, x+y=<3, x2<4y qUT
y<1+ /x } &1 &=a (I shredl)  ©

—~~ —~ —~~
[68) N )
N N N

N | W r—\|U1 N|ul W[
N | ©

—~
i~
N
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34. A box contains 15 green and 10 yellow | 34. Tk &I H 15 & d91 10 Hieft 7S g1 oaAfg
balls. If 10 balls are randomly drawn, TH-Th hich BIFS=EIR gfqeemgn gfeq,
one-by-one, with replacement, then the 10 € et ST, o & el ot HeA @b
variance of the number of green balls THOT §
drawn is :

(1) 4 1) 4
6 6
2) = 2 _
2 % &N o5
12
3 — 3 I~
© @~
4) 6 4) 6
: dy . dy
35. If (2+smx)a+(y+1)cosx=0 and | 85. Af (2+smx)a+(y+1)cosx=03m
y(0)=1, then y(gj is equal to : y(0)=1 g @ y(g) TR T
1 1
1) —— 1) ==
M - 1)~
4 4
2) = 2 =2
@ 3 T
1 1
3 — 3 =
® 3 s
2 2
4) = 4) =
@ -3 @ -3

36. Let w be a complex number such that {36. HHl w Tk wftgy Heen wE TF 20+1=2
2w+1=z where z=+-3. [If SRl z =+/-3 %I AR
1 1 1 1 1 1
1 —0’-1 o?|=3k 1 —0’-1 o’ =3k 3%

1 w’ o 1 ®’ o
then k is equal to : WL R
1 -1 1 -1
2 1 2 1
G -z 3 -z
4) z 4) z
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e A A A —
37. Let a =2i + j -2k and b =

38.

QBT
1+ 7.

- - =
Let ¢ be a vector such that |¢c — a| =3,
(—> —>) -
a X b/Xxc
%

- - -
c and a X b be 30°. Then a -

equal to :

= 3 and the angle between

%-
c 18

1) 5
1
() -
25
3) )
4 2

The radius of a circle, having minimum
area, which touches the curve y=4—x2

and the lines; 1y =|x] is :

1 4(H2-1)

2 42+1)

@ 2(2+1)

@ 2(2-1)

— A A A —> AN A
37. WM a =2i+j 2kad b=3i+j8l

38.

- >

W?Wﬁwgﬁ‘ﬂ%%‘c—a
(:xg)x?=3am?3ﬁ'{2x§%

S H BO30°F, A 2 - o T E :

=3/

1) 5
1
(2) s
25
3) ry
(@) g2

~AqH ARSIt TH 4, S T y=4—x>
TGS 7= |x| 1 T} el &, Fl R

1 4(2-1)

2 4(2+1)

@) 2(v2+1)

4 2(y2-1)

C/Page 16
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39.

40.

If for xe (0, ij, the derivative of

tan_l( 6x\/;3
1—9x

equals :

J is Jx - g(x), then g(x)

1 3x
(1) 1— 02

3
1+ 923

9
1+ 93

3x\/§
1—9x°

If two different numbers are taken from
the set {0, 1, 2, 3, ...... , 10}; then the
probability that their sum as well as
absolute difference are both multiple of 4,
is:

M =

W =

39.

40.

1 —1 6xx
I x € (0, ZJ%T\E’Q tan 1[1f99;3] EA

e Jx - g(x) %,T‘ﬁg(x)?ﬂl?ﬂ%:

1 3x
D 1193

14 9x°

1+ 923

3x\/§
1—9x3

I T=3 {0, 1,2, 3, ......, 10} § ¥ T fafv=
HEAT ferredt TE, 91 ST ARl deT Sk
3T o U 7H, TMT & FR o 07 T hi
1EITT'\&IW%\’:

14

W =

C/Page 17
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x—>I

(1)

42, The value of : Cy - 10C2) +

(2'c, —1°c,) +
(2cy - 10¢,) + (2, = 19C,) + v +

(1) 220-29 (1) 22029

(2) 220210 @ 220-910
(3) 221211 (3) 221-2l
(4) 221-210 (4) 221210
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43.

44.

For three events A, B and C,
P(Exactly one of A or B occurs)

=P(Exactly one of B or C occurs)

1
= P(Exactly one of C or A occurs) = 1 and

the three events occur

P(AIl

simultaneously) = o

Then the probability that at least one of

the events occurs, is :

m =
@ =

7
®) 3
@ -

Let a vertical tower AB have its end A on
the level ground. Let C be the mid-point
of AB and P be a point on the ground such
that AP=2AB. If ZBPC=, then tan B is

equal to :

w2
@
@ 2

1

(4)

43.

44.

N =2 Tedl A, B 991 C & faw

P(A 3191 B § 9§ el T Hied 2l §)
=P(B YA C H ¥ heiel Teh Hfed Bl ®)
=P(C$WAﬁﬁW@H&Hﬁ%)=%HﬂT
P(Ei 9 eI Tw Wi ufed et
-

%):B%)

q g1 ehal for 78 9 7 Tk T2 Hfed 81, ©

M =
o -
353
@ -

T T SHeAleR 7R AB Ut § fof 3qeh
AT RT A ABHw aA fog C ®
o ft W feeq foig PUw § 6 AP=2AB
afg «BPC=p T, @ tan p S © :

O
@
@ 7
@ 5

C/Page 19
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45.

46.

47.

The eccentricity of an ellipse whose centre

is at the origin is = If one of its directrices

is x= —4, then the equation of the normal
to it at (1, éj is :
2

dx +2y=7

@

(2 x+2y=4
B) 2y—x=2
4)

dx—-2y=1

If, for a positive integer n, the quadratic
equation,

x(x+D)+(x+1)(x+2)+....

+(x+n—-1) (x+n)=10n

has two consecutive integral solutions,

then n is equal to :

1) 10
2 11
¢) 12
(4) 9

The following statement

p—9)—~[(~p—>g)—q] is :

(

(1) equivalent to p—~q
(2) a fallacy

(3) a tautology

(4) equivalent to ~p—q

45.

46.

47.

T <regm, e 5 ga fag W g, &
WW%%| Jfe SHh! Tk Faaiv=—4 %,

aﬁw—;\:ﬁg@,gjmmaﬁmw

THIHT

(1)  4x+2y=7

(2) x+2y=4

B) 2y—x=2

(4) 4x—2y=1

Ffg fordl gmquifer n ok forg, fgamdt St

X (X A SIRRERSIN Qs O DY
+(x+n-1) (x+n)=10n

% I ShiHeh YUIThId B 8, Al n IeR ¢ :

1) 10
2 11

@) 12

4) 9

= e
(p—q—-l(~p—>9—q] :

(1) p—~qh FHGHA T

(2) TH TAIIM (fallacy) T
(3) T AR (tautology) &
(4) ~p—q ¥ TIA T

C/Page 20
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48.

49.

50.

The the
y(x—2)(x —3)=x+6 at the point where
the curve intersects the y-axis passes

normal to curve

through the point :

For any three positive real numbers
a, band ¢,

9(25a2 + b?) +25(c% —3ac) = 15b(3a +¢).
Then :

(1) a,bandcarein A.P.

(2) a,bandcareinG.P.

(3) b, cand a are in G.P.

(4)

b, c and a are in A.P.

If the image of the point P(1, —2, 3) in the
plane, 2x+3y—4z+22=0 measured

parallel to the line, r_¥_z is Q, then
1 4 5

PQ is equal to :

1 Va2
2 65
3) 35
4)  2V42

48.

49.

50.

&k y(x —2)(x—3) =1 +6 % 39 fog W, TRt
ek Y- 318 I hIedl , Qi T4 Afedd f

T 4 frg fog T SRt ST & 2
@ (3-3)
DNt

> (44

@ (53]

o=l T YTceh aTfaieh S&AIstl a, b el ¢
& fere

9(25a2 + b?) + 25(c? — 3ac) = 15b(3a + ¢)

g dl:

1) a, b T c FHIR J& § &

(2) a,bdA c IR FE H &

(3) b, cdda IR J& | §
(4)

4 b,cﬁmaﬂﬂﬁ'{%ﬁ%

Ifg fag P(1, —2, 3) &1 HHAA
2x+3y—4z+22=0 " =8 yfdfda s Y@
r_y_z ‘

= S%W%,Q%,?ﬁmw
7

1) Va2

2 65

3) 35

4)  2J42
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51.

52.

53.

If 5(tan? x — cos? x) =2cos 2x+9, then the

value of cos 4x is :

Leta, b, ce R. Iff(x)zax2+bx+c is such
thata+b+c=3 and

f+y)=f@)+/y) +xy, V¥, yeR,

10
then Z f(n) is equal to :
n=1

(1) 190
2) 255
(3) 330
(4) 165

The distance of the point (1, 3, —=7) from
the plane passing through the point
(1, —1, —1), having normal perpendicular
o R
) 3

dx—2:y+1:z+7 -
an 1 1 st

to both the lines

—_
N
~
N _ N
]| O1
RERS Bl

10

—~
N
N
@‘
(O8]

51.

52.

53.

Ffg 5(tan? x — cos? x) =2cos 2x +9, dl
cos 4x T A ® :

m =
@ -Z
@ -
@ 5

HHTa,b,ceR I 'Qﬁ'f(x)zax2+bx+cﬁ'{:ﬂ%\'
fF at+tb+c=3% 30 ¢t x, y e R & T

f+y)=f)+f1)+xy

10
A Y f(n) RERE:
n=1

(1) 190
2) 255
(3) 330
4) 165

Teh THqA ST f6g (1, —1, —1) W ST Il §

qar  fsgwt  safydas @9 YTw@ren
x—1_y+2_z-4
1 -2 3
x—2 y+1 +7 . .
=L 22 e & g
2 —1 -1
1,3, -7)9 R
5

A~~~
N
N
N p—
o0
NERS Bl

74

@ T
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54.

55.

If S is the set of distinct values of ‘b” for
which the following system of linear

equations
x+y+z=1
x+ay+z=1
ax+by+z=0

has no solution, then S is :

(1) a finite set containing two or more

elements
(2) a singleton
(3) an empty set

(4) an infinite set

2 —

If A= {_ J, then adj (3A%2+124A) is
equal to :

51 84
(1)

163 72

[ 72 —63]
@) -84 51
3 [ 72 -84
©) |—63 51
A 51 63
) 184 72

54.

55.

afg S, ‘b’ ot S fafe gl 1 9= § forsh
fau f=1 e g e

x+y+z=1

x+ay+z=1

ax+by+z=0
S ATl G, AS

(1) uH uRfod vq= § f5od < a1 stfve
IS §

(2) T F age STel 9= ©
(3) U R o= ©
(4) T URMa Ig== §

2 -3
= {_4 J g, T adj (3A2+12A)
T T :

(51 84
M e 72}

[ 72 —63]
@ s s
; [ 72 -84
©®) —63 51
A 51 63
@) 184 72
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56.

57.

58.

A hyperbola passes through the point
P({/2, /3) and has foci at (+2, 0). Then

the tangent to this hyperbola at P also
passes through the point :

1 V3, v2)

) (f —3)
(3v2, 23)
(242, 343)

Let k be an integer such that the triangle
with vertices (k, —3k), (5, k) and (—k, 2)
has area 28 sq. units. Then the orthocentre

of this triangle is at the point :

=
-3
=
bt

Twenty meters of wire is available for
fencing off a flower-bed in the form of a
circular sector. Then the maximum area

in sq. m) of the flower-bed, is :

(

1) 25
2) 30
3) 125
4) 10

56.

57,

58.

Th SAqIREed [9g P (.2, /3) ¥ Bt S
&, T SR AT (+2,0) RE, @ AR
o foig P W i 78 TR 59 fog 9 2
Eﬁﬁ%,a_ﬁ'%:

1) (3, 42)
@) (=2, —3)
3) (3v2, 243)
@) (2v2,348)

T k T e Uit ¥ TR T, e o
(k, —3Kk), (5, k) T (—k, 2) €, 1 &%ha
28 = THTE ®, A1 B &F wid-heg forg foig
R, AT :

o (1
A
o
1)

T Tl ohi IR, S Tk I o 69 @< &
w9 T §, Tl BEal HE H A€ o9 HeX ar”
ST g | 1 el oht FIRT B STTYhas Siha
(et . H), T

(1) 25
2) 30
3) 125
4) 10
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59.

60.

The function f:R > [—% %} defined

7

ad is :
=~ _is:
1422

as f(x) =

(1) = surjective but not injective.
(2)  neither injective nor surjective.
(3) invertible.

(4) injective but not surjective.

A man X has 7 friends, 4 of them are ladies
and 3 are men. His wife Y also has 7
friends, 3 of them are ladies and 4 are men.
Assume X and Y have no common friends.
Then the total number of ways in which
X and Y together can throw a party
inviting 3 ladies and 3 men, so that 3 friends
of each of X'and Y are in this party, is :

(1) 469
(2) 484
(3) 485
(4) 468

4

59. e f:R - [—1 ﬂa‘r

60.

x 5 Q’IT[‘ZI'F{"-'ITFNH%:
1+x

f(x) =

(1) STESIE § U] Toheh! el ¢ |

(2) W STESET R T & Tehehl 2 |

(3) IHHOIA T

(4) Tl § U STTeSIel Tl T

T Afe X &7 T €, f 4 Afeemd € qen
3 9% €, SHehl Uit Y & ot 7 fyw € fod
3 HfgetTd qem 4 79 & | g | T R X qen
Y &1 g WIS (common) T & &1 @t
3 Tl & e 98 X 90 Y T 91y
3 "fgensti a°1 3 gEUl &l 9 R Al fh
X &Y ek & diH-die e o, ®

(1) 469
(2) 484
(3) 485
(4) 468
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PART C — PHYSICS

ALL THE GRAPHS/DIAGRAMS GIVEN ARE
SCHEMATIC AND NOT DRAWN TO SCALE.

61.

62.

An observer is moving with half the speed
of light towards a stationary microwave
source emitting waves at frequency
10 GHz. What is the frequency of the
microwave measured by the observer ?
(speed of light=3x108 ms~ )

(1) 121 GHz
(2) 173 GHz
(3) 153 GHz
(4) 10.1 GHz

The following observations were taken for
determining surface tension T of water by
capillary method :

diameter of capillary, D=1.25x10"2? m
rise of water, h=1.45%10"2-m.
Using g=9.80 m/s? and the simplified

_ rhg

relation T — x10° N/m, the

possible error in surface tension is closest

to:

(1) 1.5%
(2) 2.4%
3) 10%
(4) 0.15%

61.

62.

"I C — ifaes fagm=

faw 13 gt 7T FEFTaEr T &
3 W@heT & AR ¥ETihd el &1

Teh eTeh TRt I11d @t el TIfd § 10 GHz
e & Wk fE gaw q8l (microwave)
H1T hl R T T@T § | Yereh gRI AT T ey
T 6t TgFT 1 HHE B8R

(JSRTIT ohl ATA=3 %108 ms—1)

(1) 12.1 GHz

(2) 17.3 GHz

() 15.3 GHz

(4) 10.1 GHz

77 ol <1 shidTent fafy 9 O 1 I8 oG
T =19 o et fepan smam 21

¥R H =M, D=125%x10"2m
L 1 9@, h=145x1072.m

g=9.80 m/s2 TUT. GLAFT HrI-Y
T=rth><103N/m, I STANT F T

TS 7 | weeiford Jfe w1 fHeheaw 7 Bhm
1) 1.5%

2) 2.4%

3) 10%

4) 0.15%

C/Page 26

SPACE FOR ROUGH WORK / T% @Td @ felq s1e



63.

64.

Some energy levels of a molecule are
shown in the figure. The ratio of the

wavelengths r=\,/\,, is given by :

~E
N
| L
—=E--q4----Y--f-----
3
M
-2E
—3E —
2
1 =3
3
2 =3
1
G =3
4
4 r=3

A body of mass m =1072 kgis-moving in
a medium and experiences. a frictional

force

vO=10 ms~ .

1
8

1)
(2)
(3)
(4)

F= — ko2
1

Its initial speed is

If, after 10 s, its energy is

= mvoz, the value of k will be :

1073 kgs~1!
1074 kg m~1!
10" Tkgm~1s™1

103 kg m~1!

63.

64.

Teh 310 o FB il &l b fo | fe@mn
¥ TR % U r =\, /\, T I ST :

—E
N

L LRl
o | .
—2E k.
—3E—

2
e —

3
2 =7

1
G r=3

4
[C

m=10"2 kg THHM & & fave Tk wEam
¥ ST W ¢ 3R Tk 60 oA F= —ko? &

AN FLa @ | fave wLgRfaE AT
Uozloms_l%l IS 10 s o A1G TR Ssll

8
(1)
(2)
()
4)

1
vaZ%FﬁkEh‘r‘EIH@TH:

1073 kgs~!
104 kg m~!
1071 kgm~1s~1

103 kg m~1
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65.

66.

67.

Cp and C, are specific heats at constant
pressure and constant volume respectively.
It is observed that

C,—C,=a for hydrogen gas

C,—C,= b for nitrogen gas

The correct relation between a and b is :

(1) a=b
(2) a=14b
(3) a=28b
1
4) a=ﬁb

The moment of inertia of a uniform
cylinder of length [ and radius R about its
perpendicular bisector is I. What is the
ratio I/R such that the moment of inertia

is minimum ?

1) ?
@ 1
3
@ 75
3
@ 3

A radioactive nucleus ‘A with-a half life T,
decays into a nucleus B. At t=0, there is
no nucleus B. At sometime t, the ratio of
the number of B to that of A is 0.3. Then,
tis given by :

(1) t=T log 1.3
log 2
(2) t=Tlog (1.3)
@) t=—
log (1.3)
@ t= T log2
2 log1.3

65.

66.

67.

feer <@ qeon frer et W fafyre =
HHST: C, U1 C,, § | 171 STl & foh

gRgie b o, C,~C,=a
SIS & (o, C,-C,=b

a 3R b & &= T Gt T BT
(1) a=b
2)\ a=14b
(3) a=28b
1
4) a=ﬁb

Teh 519 R Q21 &1alTS [ o Weh FHIA ST Sl
IHh e fguTSeh & We See STTe
11 Se 2ot o fretam w o fad st
1/R @M ?

(1) g
2 1
3
® 5
3
@) 435

e Afedufaes Tfysh-A e 3tg-3mg T
®, 1 &9 TH AMYH-B § BT 81 HEHA t=0
T &g off AfYEH-B. A T TH T t W
TRl B q1 A ot TEAT T ST 0.3 Tl t
T HH BT :

(1) =T log 1.3
log 2
(2) t=Tlog (1.3)
@) t=—
log (1.3)
@) t= T log2
2 log1.3
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68.

69.

Which of the following statements is
false ?

(1) In a balanced wheatstone bridge if
the cell and the galvanometer are
exchanged, the null point is
disturbed.

(2) A rheostat can be used as a potential

divider.

(3) Kirchhoff’s second law represents

energy conservation.

(4) Wheatstone bridge is the most
sensitive when all the four
resistances are of the same order of

magnitude.

A capacitance of 2 uF is required in an
electrical circuit across a potential
difference of 1.0 kV. A large number of
1 wF capacitors are available which can
withstand a potential difference of not
more than 300 V.

The minimum number of capacitors

required to achieve this is :

1) 16
2) 24
3) 32
4 2

68.

69.

frefafead & 9 %9 91 2 Tord § 2

(1) T& dgfaa == d9g |, 99 T
TeorTHIeR 1 99 § sged T A
fag fomg genfaa S 1

(2)  TH g R wI fawe faurser st
TG SN R Hehd % |

(3) TowE® o1 fgda a9 s o e
EaRLU

(4) =T Hg i GIS Gol s qe
B ® e =RI gfeiE el g ge
BRI

Teh forga ai|e # T 2 pF oiikar o o=
%l 1.0 kV Tave=<R & foageii & st= o
¥l 1 pF oifar % sgd R duifs s &
300 V fauem=R de 987 X Ghd 8, 3Ty

g

SURIE TRae BT UM A & ford =am feha
el ot AR B 2

1) 16

) 24

3) 32

4) 2
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70.

71.

In the given circuit diagram when the
current reaches steady state in the circuit,
the charge on the capacitor of capacitance
C will be :

CE

2V

In the above circuit the current in each

resistance is :
0.25 A
05 A
0A

1A

70.

71.

& 72 uftge ® s o feereareen § wg= St
T enfiar C % HerRs TR TS 1 = 6

Ll
CE
(1o +1)

n
@) CE (r+1)

Ll
Ol g®t (rp +1)

@l

2V 2V

IR feI T ufgy ¥ g gfady § o &
qH BT :

025 A
05 A
0A

1A
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72.

73.

74.

In amplitude modulation, sinusoidal
carrier frequency used is denoted by w_
and the signal frequency is denoted by w_.
The bandwidth (Aw,,,) of the signal is such
that A ,<<w.. Which of the following
frequencies is not contained in the
modulated wave ?

1) o

(2 o,to,
B) w.—o,
(4) o

In a common emitter amplifier circuit
using an n-p-n transistor, the phase
difference between the input and the
output voltages will be :

(1) 90°
) 135°
(3) 180°
(4) 45°

A copper ball of mass 100 gm is at a
temperature T. It is dropped in a copper
calorimeter of mass 100 gm, filled with
170 gm of water at room temperature.
Subsequently, the temperature of the
system is found to be 75°C. T is given by :

(Given : room temperature = 30°C, specific
heat of copper=0.1 cal/gm°C)

(1) 885°C
2) 1250°C
(3) 825°C
(4) 800°C

72.

73.

74.

I HIgerd H A &8s S hl o,
T qun forar amafa &1 o, 9 @i ¥ 1 faea
I AU HIeE (Aw,) A T We I © %
Ao <<o. 4 4 § SFE g wgfea
T H & 22

1) o

(2) 0, To.

(3) 0.0

4 oy

n-p-n 2 J SR gU Teh ST Scasich
yader aftay § frafy qwn frfa fawel &
o HeATd 1 HH B

1) 90°

(2) = 135°

(3) 180°

(4) 45°

100 gm S STl dlsl o Teh TTet T AT
T 81 39 TH 170 gm I+ § R T 100 gm
& dTel o ShellHIeY, Siifsh R & TIHH |
g, H =@ fen s §1 qeave fem @
ATIHA 75°C T3 S € | T ST 1 B8R

(fean & : 8L o 99 =30°C, disl i fafdme
S =0.1 cal/gm°C)

(1) 885°C
) 1250°C
(3) 825°C
(4)  800°C
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75.

76.

In a Young’s double slit experiment, slits
are separated by 0.5 mm, and the screen
is placed 150 cm away. A beam of light
consisting of two wavelengths, 650 nm
and 520 nm, is used to obtain interference
fringes on the screen. The least distance
from the common central maximum to the
point where the bright fringes due to both
the wavelengths coincide is :

1) 7.8 mm

2) 975 mm
3) 15.6 mm
4) 156 mm

An electric dipole has a fixed dipole

moment ; , which makes angle 6 with
respect to x-axis. When subjected to an
- A
electric field E;=Ei, it experiences a
—> A .
torque T;=r1k. When subjected to

- A
another electric field 'E,=+/3 E; ] it

- -
experiences a torque T, = — Tq . The angle
01is:

(1) 45°

(2) o0°

(3) 90°

(4) 30°

75.

76.

1 & U fgfert wam o, fofel & s gd
0.5 mm TS 93 &t {5l T 3 150 cm T 1 TH
TS Yo, fTEH 650 nm 3T’ 520 nm &1 T
TR §, A T W A0 o T o
ST G 21 SWAS Hgg S ¥ 9%
Bl 7, Bl =gaH <O B

(1) 7.8 mm

2) 9.75 mm
3) 156 mm
(4) 156 mm

us forega foua 1 feer foya oot p & 0
o 13781 9 0 B TN S | Forea 89 By= B

H T W T a S Ty = ok S
H ¥ T 89 Bo=3 B, § WA W
7E T A Ty < Ty 1 S A R

SHT0T 9 hT | BT

(1) 45°
2) 60°
3) 90°
4) 30°
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77.

A slender uniform rod of mass M and
length [ is pivoted at one end so that it can
rotate in a vertical plane (see figure). There
is negligible friction at the pivot. The free
end is held vertically above the pivot and
then released. The angular acceleration
of the rod when it makes an angle 6 with
the vertical is :

0
X
1) i—‘(l; sin 6
(2) 32—‘([; cos 0
(3) 23—? cos 0
(4) 32—‘(15 sin 0

77.

T GA9H M U6 IR | 1 vdell 6 Th
UM € 1 Tsh W R ® 9@ f ag
Teh Ao Goae B 58 Tehdl & (e 2fad) |
R} 1 SHU 0 ¥ DS o I g
& TR FEAR TR BIS fadn Sl &1 T
TS Tt W 0 HI SART © Al SHBT BV
RO B

0
X
(1) é—? sin 0
(2) 32—‘? cos 0
(3) i—? cos 0
4) 32—‘(15 sin 0
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78.

79.

An external pressure P is applied on a cube
at 0°C so that itis equally compressed from
K is the bulk modulus of the

material of the cube and « is its coefficient

all sides.

of linear expansion. Suppose we want to
bring the cube to its original size by

heating. The temperature should be raised

P
M oK
3a
@  pPx
(3) 3PKa
P
4) 34K

A diverging lens with magnitude of focal
length 25 cm is placed at a distance of
15 cm from a converging lens of magnitude
of focal length 20 cm. A beam of parallel
light falls on the diverging lens. The final
image formed is :

(1) wvirtual and at a distance of 40 cm

from convergent lens.

(2) real and at a distance of 40 cm from

the divergent lens.

(3) real and at a distance of 6 cm from

the convergent lens.

(4) real and at a distance of 40 cm from

convergent lens.

78.

79.

0°C R ¥ BT Th o T Th <a1d P o
Sar & o8 98 9t WM | swer Hiiifed
A 71 B o qref ST ST YA TOTih
K Tel W@ 991 Ul o ©1 Al =9 b1 7
¥eh ol TR H M 8 dl 38k a9
TohaT SIgMT TS 2

P
M K
3a
2 px
(3) 3PKa
P
(4)  3.K

w25cmtr&rrmeﬁrqﬁw®€ﬁa¢wﬁ
O I T 20 con IRATT BT HRE T H
AR A ¥ 15 cm & g0 W @1 @R
Toh FHIMR YT G SATERI o W 3mafad
Bl T | gt gfgfers g

(1) o9t iR SIFERt o | 40 cm 0
L°ry

(2) ardfaes 3R TIERT 9 H 40 cm U
L°ry

(3) amfaeh iR STFER & | 6 cm U
R

(4) arEfae IR AR 9 H 40 cm §X
LR
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80.

An electron beam is accelerated by a
potential difference V to hit a metallic
target to produce X-rays. It produces
continuous as well as characteristic X-rays.
If )\min

of X-ray in the spectrum, the variation of

is the smallest possible wavelength

min With log V is correctly represented

log A

m:

(1) log )\min

log V
(2) lOg Mmin

log V
(3) log Amin

log V
(4) log Amin

log V

80.

X~ FeR0f S 3 3 o U getari fereordt
%l fava=R V & @Rd ik 91 i T W
srufaq fowar Srar €1 99 fafasa

(characteristic) Ta 3feld (continuous)
X -0l 3ca=1 gt © 1 Afg X-forvor Sagn #

W Fma ﬂ'{'ﬂé?’?j )\min %Fﬁ log )‘min <l
log V % w9 sgd fore foot # w&l fewmen
TG ?

(1) log )\min

log V

(2) log )\min

log V

(3) log )‘min

> logV

(4) log )‘min

log V

C/Page 35

SPACE FOR ROUGH WORK / T% &td & foiq swte



81.

82.

83.

The temperature of an open room of
volume 30 m? increases from 17°C to 27°C
due to the sunshine. The atmospheric
pressure in the room remains 1x10° Pa.
If n; and neare the number of molecules in
the room before and after heating, then
ne—n; will be :

(1) 1.38x10%

(2 25x10%°

(3) -—-25x10%

(4) —1.61x10%

In a coil of resistance 100 (), a current is
induced by changing the magnetic flux
through it as shown in the figure. The
magnitude of change in flux through the

coil is :

10

Current
(amp.)

—> Time 0.5sec

(1) 225 Wb
(2) 250 Wb
(3) 275 Wb

(4) 200 Wb

When a current of 5 mA is passed through
a galvanometer having a coil of resistance
15 Q, it shows full scale deflection. The
value of the resistance to be put in series
with the galvanometer to convert it into a
voltmeter of range 0—10 V is :

(1) 2.045%x103 Q

2) 2535x103Q
(3)  4.005x103 Q
(4) 1.985x103 O

81.

82.

83.

T =t fReull ¥ T Gol gC 30 m® SAHcH
I HE I AGEA 17°C ¥ a5 27°C =
ST 1 R h ST AASHrd
1x10° Pa & a1 T | IS AL o ST<L ST
i TE TH M 9 U8 TS oIE H ShHs: n, d
nf%?ﬁnf—niwqﬁ‘@"ﬂ:

(1) 1.38x10%
(2)  2.5%x10%

@) —2.5x10%°
(4) —1.61x10%

T TR o deed § 100 Q gfalg i
Fueelt H URa & w1 fo=F § <@ @ R
FUSH! F o aTc] FeTad H aIGeTTd hl TiHATT
BT :

10

@Fr?m)

— YHY 0.5 @EF»U'S’

225 Wb
250 Wb
275 Wb
200 Wb

15 Q & FUSet Ffady & Ao ¥ 5
5 mA H U Yanfed i S § a8 o
Thd o™ qeia 81 9 0-10 V W9 &

N N /S /S
= W N =
N~ N N N

favemdt § a5 o foa fove o1 & gfeliy
I TeaHHIeR o |1 SOt 9 § T e 2
(1) 2.045%x103 Q

(2) 2.535x10° Q

(3) 4.005x10% Q

(4) 1.985x10°Q
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84.

85.

86.

A time dependent force F=6t acts on a
particle of mass 1 kg. If the particle starts
from rest, the work done by the force

during the first 1 sec. will be :

(1) 22]
2 9]
(3) 18]
4) 457

A magnetic needle of magnetic moment
6.7X 1072 Am? and moment of inertia
7.5%10~° kg m? is performing simple
harmonic oscillations in a magnetic field
of 0.01 T. Time taken for 10 complete
oscillations is :

(1) 889 s
2) 6.98s
3) 876
(4) 6.65s

The variation of acceleration due to gravity
g with distance d from centre of the
earth is best represented by (R=Earth’s
radius) :

@) R
g A
o L/
: d
O R
) i d
O R
g
(4) / 4
O

84.

85.

86.

1 kg SHHM 1 Teh U, Th 99 R R
(time dependent) e F = 6t bl ATHT hdl
¥ 1 gfe o1 farmrereen ¥ Serai e ol 98l 1s |

st gRT foham T h1ed B ¢
(1 22]

(2) 9]

(3) 18]

(4)" 45]

Teh FFIehl STTEUT 6.7 X 10 2 Am?2 T SIS
30 7.5 x 1076 kg m? dleil greiehid s,
T 0.01. T el = Fraehia & H el ST
Sed FL @ T 10 T I Bl FHE B

(1) 889s
2) 698 s
(3) 8.76s
(4) 6.65 s
geaft o hs § g d o T & @0 g
seoe 71 | 9 fRe e | el o gwia

TNE?2 (R= geat =t =)

(@) R
g A
o | /\
: d,
O R
) i d
O R
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87.

88.

A body is thrown vertically upwards.
Which one of the following graphs

correctly represent the velocity vs time ?

1) ;

t

T

t—

4)

t>

A particle A of mass m and initial velocity
v collides with a particle B of mass =

which is at rest. The collision is head on,
and elastic. The ratio of the de-Broglie

wavelengths A , to A after the collision is :

A _

M 5 2
® 23
O B3
@ 2=3

87.

88.

T fque ol SHtafer S0 St T Thehl Sl
T =1 § 9 F 1 U THT & 919 9
Tl <iar § 2

4
0

(1)

%ﬁ
!

@) &:ﬁ
v

>

>

(4)

t>
T m TS 3TRTE a7 ¢ & Tk HU-A
H TFHL THHA % F feeR U-B 9 it B

g THRL IE T TARY ¥ THRR F 1S

fe~siftett TTREAl Ny W& Ay &1 ST 21
A
) N =2
A 2
@ 33
A 1
®) a2
A 1
@ =3
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89.

90.

A particle is executing simple harmonic
motion with a time period T. At time t=0,
it is at its position of equilibrium. The
kinetic energy - time graph of the particle
will look like :

KE

(1) 0 T

- g

(2) o0 T T
2

KEW

3) N, T T t—
4 2
KE
4 0o T T T t—
2

A man grows into a giant such that his
linear dimensions increase by a factor
of 9. Assuming that his density remains

same, the stress in the leg will change by a

factor of :
1
M 3
(2) 81
1
® 9
4 9

-00o0-

89.

90.

Teh U, SATedehiad T T TXe 71ad T e &l
¥ AT t=0 W T8 Hreeree i feufa | €

99 4 9 =9 91 U T9T Sk G Tiast e
I Tt ST T ?

KE
(1) 0 T t—

KE

2 o T T
2

e I &

3) 00 T T N /L
4 2
KE
4 o T T T &t—
2

T A%, U [aRMas™ AFd H 36 ThR
gRafda giar & o s W faar 9 T g
St € | A TR ST T § g UiedH el
BN & < ST 21T | wfeeret o TA1 &1 S 2

1
M5
2) 81

1
G o
4) 9

-00o0-
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Read the following instructions carefully :

Frefefaa Fesr sarT @ ug -

1.

10.

11

12.

13.

14

15.

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

For writing/marking particulars on Side-2 of the
Answer Sheet, use 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, /s (one-fourth) marks of
the total marks allotted to the question (i.e. 1 mark)
will be deducted from the total score. No deduction
from the total score, however, will be made if no
response is indicated for an item in the Answer Sheet.

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

The candidates are not allowed to do any rough work
or writing work on the Answer Sheet. All calculations/
writing work are to be done in the space provided for
this purpose in the Test Booklet itself, marked ‘Space
for Rough Work’. This space is given at the bottom of
each page and in four pages (Page 40-43) at the end of
the booklet.

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

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

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

. The candidates should not leave the Examination Hall

without handing over their Answer Sheet to the
Invigilator on duty and sign the Attendance Sheet
again. Cases where a candidate has not signed the
Attendance Sheet second time will be deemed not to
have handed over the Answer Sheet and dealt with as
an unfair means case. The candidates are 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 Examination body 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 Examination body.

. 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.

sTffRll <Rt wte Rt ST SR 9 (9 -1) W Fifea
foreRuT @Tet alieT Wige 978 E R T

I -2 T foreror fer@m/ Sifnd & o o @haer
et FicT @Ige U= 1 T &L |

e g/ I 73 R Fuid &M & st swef
STYAT TR 3T el el (o7 |

Y U o fordl fed 73 =R fohedl § 9 shael Teh fashe
TR

Y TeAd 307 h (018 39 U o e Feifia e s
T8 Yy (Tep-wters ) 9 (197 1 k) FA A H 9
o1e fore ST | aAfe SR T H fRe w1 RIE IR
fean e &, A Fet A B 9 K 7 TgT dre S |
Tdien gkl Wel ST TS Rl eATYeh YA S FifF
ferd! o RfEefa & (FecT gReT YRl Tq 30 77 &
Gaba 7 1T &1 Rl &1 BIe#T), Ta% Wiel ik
STCTS] T A A |

I T W g off T & A1 fe@ w1 w1 w3 Hi
STAfd T8l & | |t TTor ue forare ot s, aden gfeden
T fauifia st s fo T @ & fag see’ g mifsa
¥, T R ST | 31 SFTe Uedsh I8 W = %t 3R 31X
YfTeh1 o @id § =R Y51 (YIS HEA 40-43) RS T 7
A& T B W, A Hay/Fd S | IH I I
et TieTeh b1 oTagg T S | 279l 19 |rer 39 uder
YRhT et o ST Hehd |

A ST T Yeieh 319efT Fe1eh =l 3701 HaIsT ShiS 3Tavd
e

srefteen o1 fdieren ot faere stgHfa o formm &g steeft
ST TIH A BIE |

HRIA FRTeR Sl &9 SR 9= U fomrud sufkefa o=
TR AN FEIRR fohu for g erexpedt wiien et 7 Siet |
Ffg forglt steeff 7 gEd IR Sufeufq o W AER T
ferT A1 =1e | ST o SHA ST UF 6 e © o
ST TTEE YRR it § T S | eteredt s |t
T F S w1 From Sufkerfa o § fau o o w
YT T |

. SoTaR ek / EE=IITeTd Uiieheteh Tel Hiengel i, Usi Sedie

S fordt geteifeh SUshTl i WA afsid ® 1

e il H TRy o foru sregeff qdien e & @i
i wa fafemi gra frafha 21 stfed arem wEm &
Tt gt w1 e wden fre & fremi wd fafradi &
SFTHR BT |

ferdt oft fearfa o wdian gient qen ST 9= 1 &g o W
ST TRI Tehal ST |

STeelt R UiieT shel/Biet W UaI9T shi€ o STTaT feRst
off URR T Uty |, Hfad o gataiad, s
&t ufeidl, UoR, Wesd B a1 fad ot yeR &
ToaEIeh SUERTUTI a1 fehHl 37 WehTX ht WTHIN Rl
W S AT SUHRT R i STTACT & &1
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