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

On treatment of 100 mL of 0.1 M solution
of CoCl;.6H,O with excess AgNOj;

1.2 X 10%% ions are precipitated. The

complex is :

(1) [Co(H,O):Cl]Cl,.H,O
2) [Co(H,0),(Cl1,]CL2H,0
3) [Co(H,0),Cl;].3H,0

(4)  [Co(Hy0)4]Cly

UNT A — THEA a3

Glaqﬁﬁmqfﬂgwozgww % 20 g H
fHetrn e § 1 sist o1 femiss 0.45°C | %1
=l S ® 1 afe wfafess wfiae oSy | Gifur
Bt SR (fgaa) oA § a1 wfafes ufae
hT YAl SO BT

(s = T K =5.12 K kg mol ~1)

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

CoClL,.6H,0O & 0.1 M faet@™ = 100 mL i
AgNO, & Ty 7 AfYFT HI7 W

1.2x 1022 379 A9&fUd Bd &1 HHal ©

(1) [Co(H,0)-ClICL,.H,O

(2) [Co(H,0),Cl,]CL2H,0

(3) [Co(H,0),Cl,].3H,0

(4)  [Co(H0)lCly

C/Page 2
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Which of the following compounds will

form significant amount of meta product

during mono-nitration reaction ?
NHCOCH;

(1)

OH
0 ()

OCOCH,4

o (]
NH,
e

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

are :

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

both form basic carbonates
both form soluble bicarbonates
both form nitrides

— — p—
H= W N
S— S

AAMTEEYH Afufshan | =1 | 9 o[ 91 AT
HeT Ic1G hi HEeerqul AT Scq— h{I ?

NHCOCH,

OH

OCOCH;

NH,

(4)

e FARA 719 S TF T Seitd NaOH o 91

fufshan st € @ U B ol SIS B
(1) Cl— @1 ClO;

(2) ClO~ qur ClO3

(3) ClO; @ ClO3

(4)

Cl™ 991 C10~

ool W41 oh SO, STTEd ae WIS
QI g Teh ST T[0T Ui hid & fR off, 98

Teh S Teld ©, ©

(1) <™ don #=ITem, SH o+ 8 A8de
TRH FH WNO, a9 O, <d &

SHI & FHEHE o1 ©

IR NENIGICIECIE B EAC B I

<Ml ATE2IEE 91 ©

—~~ o~ o~
H= W N
— e e
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A water sample has ppm level

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

water sample unsuitable for drinking is/

are .

(1) only SO;~

(2) only NO3

(3) both SO;~ and NOj
(4) only F™

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

(2) Nylon 6

(3) Bakelite

(4) Nylon 6, 6

The Tyndall etfect is observed only when

following conditions are satisfied :

(a) 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

dispersed phase and dispersion

refractive indices of the

medium are almost similar in
magnitude.
(d) The

refractive indices of the

6.

T oo gfaesl § ®ATH (ppm) TR H
=1 oAl Rt W B

F-=10; SO5 =100; NOz =50
g8/ B S S gfaesl o 9 & fon
AT T &/ 91 §, &/%

1

—

S SO5~

2

—

A NO;

o

)
)

3) SO7 U NO; aFi
)

4) HMHAF™

——

5

= ageTehl H | hIH H dgalsh H STol ST

Affshen f=fea § 2

(1) el

(2) HEAA 6

(3) HhaEe

(4) A 6, 6

fored g9a adi fe@rdt vem si& = 9rd

HJ BIdl @ :

(a) UR&MYT 0N 1 AW, K Yk <k
TECEA &l ol | 9gd Siel ol |

#a 4

(b) UR&Td U 1 =E, GgH YR &
TTeE i o § 9gd SISl el ol |

(c) Ufalfad grereem qeon giRergu qreay <
FYIeh IRHTIT ST Teh S B |

(d) ufealfad grereen qeon gfR&™u qegy

dispersed phase and dispersion eIk YRAT 5igd 91 3 |
medium differ greatly in magnitude.
(1) (b) and (c) (1) (b) 941 (c)
(2) (a) and (d) (2)  (a) @1 (d)
(3) (b) and (d) (3) (b) @1 (d)
(4) (a) and (c) (4) (a) 941 (c)
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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
2) 7.2
(3) 6.9
4) 7.0

10. The major product obtained in the

following reaction is :

O
O
DIBAL — H

COOH

CHO

CHO

OH
(3) Qf\ CHO
CHO

COOH

9. U god 37 (HA) &1 pK, qd1 TH gadd
e (BOH) &I pK, ¥: 3.2 A1 3.4 ©|
37eh A9 (AB) & fae@A &1 pH @1

(1) 1.0
2) 7.2
(3) 6.9
4) 7.0

10. = ifufran ¥ wrg 9= 3R ©

DIBAL — 5

>

COOH

mij{\m
CHo
on
@) Q/\CHO
CooH
on
(3) Q/\CHO
CHo
@KA(\W

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;,
S
o |
OH
() HOH,C _O_ CH,OH
H
{ yOCOCHP)
|
OH

(3) HOH,C _O_ CH,OH

HO

OH

(4) HOH,C O_ CH,OH
HO
{ VOCHS

OH

11,

Teh S KOH faermq # 7= § @ &[0
JIfTeh Teh 3TYEh IR o ©9 H Fd8R
HOT ?

(1) HOH,C

|
Q CH,OCH;,
OH >
o \

OH

(2) HOH,C O

\

CH,OH

VOCOCHQ,

(3) HOH,C _O_ CH,OH

HO

OH

(4) HOH,C O_ CH,OH
HO

OH
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12. The correct sequence of reagents for the | 12. = ®urwul & foru sfyerdeni 1 T&I A
following conversion will be : 2N
O HO CHj O HO CHj
HO -1~ CH; H0:CH3
CHO CH,4 CHO CH,4
(1) [Ag(NH3),]"OH™, CHj3MgBr, (1) [Ag(NH3),]"OH", CH3MgBr,
H™/CH,OH H™/CH,OH
(2) [Ag(NH;3),]"OH", H"/CH;0H, (2) [Ag(NH;3),]"OH", H"/CH;0H,
CHgMgBl‘ CHgMgBI‘
(3) CH3;MgBr, H'/CH;0H, (3) CH;MgBr, H'/CH;0H,
[Ag(NH3z),]"OH" [Ag(NH3),]"OH™
(4) CHzMgBr, [Ag(NHj;),]"OH, (4) CHzMgBr, [Ag(NHj3),]"OH,
H"/CH,OH H"/CH,OH
13. Which of the following species is not | 13. T H 4 %M W T¥iis AR T & € ?
paramagnetic ?
(1) B, (1) B,
(2) NO (2) NO
3) CO 3) CO
4) O, 4) O,
C/Page 7 SPACE FOR ROUGH WORK / T% T & &It SFTe
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14. Which of the following, upon treatment | 14. = H ¥ %M, fert-BuONa & HY AMFHd
with tert-BuONa followed by addition of L AT A 5T o e W, SHH &
bromine water, fails to decolourize the ] Ve & § 3799 31 g ?

colour of bromine ?

O O

(1) (1)

Br br

" o,
- T - 7
Br Br
CeHs

. o5
(3) @/\ (3) O/\
Br Br
O O
(4) @/ T/ (4) O/ T/
Br Br

15. Which of the following reactions is an | 15. = 8 1/ i 91 rfaferanr sta=au=

CeHs

example of a redox reaction ? (Teetem) safaferan =1 e g2
(1) XeF, + 2H,O — XeO,F, + 4HF (1) XeF, + 2H,0 — XeO,F, + 4HF
2) XeF, + O,F, — XeF, + O, (2) XeF, + O,F, — XeF, + O,
(3) XeF, + PF; — [XeF]* PF, - (3) XeF, + PF; — [XeF]* PF,~
(4) XeF, + H,O — XeOF, + 2HF (4) XeF, + H,O — XeOF, + 2HF
16. AU is equal to : 16. AU TS+ seR &, B T :
(1) Isothermal work (1) gHardt %
(2) Isochoric work (2) HH-3ATId e h1
(3) Isobaric work (3) TUSTS 1Y
(4) Adiabatic work (4) TSTH HHE
C/Page 8 SPACE FOR ROUGH WORK / T% T8 % TelT <1TE
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17. Which of the following molecules is least | 17. T ¥ ¥ [ A1 3] 3ANCH €4 H FAdH
resonance stabilized ? R @72
w [ I w [ I

O O
» »
@ || ® ||
O O
X R
4) | 4 |
__N _N

18. The increasing order of the reactivity of | 18. Sy1 Afyfear & fau 9= aATESl &1
the following halides for the Sy/1 reaction AffeFATeHRal 1 Fedl he © :
1S :

CHB(IZHCHZCHS CH,CH,CH,CI CHB(I:HCHZCHS CH,CH,CH,CI

Cl Cl
() (1) () (1)
p—H,CO-CH, - CH,CI p—H,CO-C.H, - CH,CI
(ITT) (ITI)

(1) (1)< (1m) < (1 (1) (1) < (1) < (I

(2) (L) < (D) < (I) (2) (1) < (II) < (1)

(3) (1) < (1) < (I (3) (1) < (1) < (1)

(4) (1) < (1) < (1) (4) (1) < (1) < (1)

19. 1 gram of a carbonate (M,CO,;) on [ 19. U TS (M,CO,) % 1 U™ &l HCl &
treatment with excess HCI produces A o Afufera fohan iran €@ SR 399
0.01186 mole of CO,. The molar mass of 0.01186 Hicd CO, U1 Il B M,CO, <l
M,CO, in g mol ! is: HioR §9°H g mol ~1 H
(1) 11.86 (1) 11.86
(2) 1186 (2) 1186
(3) 84.3 (3) 84.3
(4) 118.6 (4) 118.6

C/Page 9 SPACE FOR ROUGH WORK / T% T & &It SFTe
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20. Sodium saltof an organic acid ‘X’ produces | 20. Teh el eh T+ 1 HifsqH G0 ‘X' Ara
effervescence with conc. H,SO,. X’ reacts H,SO, % HY Feeeree odl B X 3T
with the acidified aqueous CaCl, solution SR CaCl, o WY ATAfRAT HIdT 8 AR
to give a white precipitate which gHe 3EY <dl © S KMnO, %k ITFAT
decolourises acidic solution of KMnQO,. fIer e Sl TRA S Sd gl ‘X' © ¢
‘X' 1is:

(1) Na,C,0, (1) Na,C,0,
2) C,H;COONa 2) C,H;COONa
(3) HCOONa (3) HCOONa
(4) CH,COONa (4) CH,COONa

21. The most abundant elements by mass in | 21. Teh &I HIH & IR H HAE hl gfEe g
the body of a healthy human adult are : SEATId H THeT oTel dcal @ @ SATRIISH (61.4%);
Oxygen (61.4%); Carbon (22.9%), FTET (22.9%), BIESISA (10.0%); AT
Hydrogen (10.0%); and Nitrogen (2.6%). SIECIEE (2.6%) | 75 kg aSI el Teh Al
The weight which a 75 kg person would b IR | 9T LH qTHT9[3Tf <kl 2H qLHTIS |
gain if all 'H atoms are replaced by *H Scel feon S 91 38k YR | S gfg 2T, 98
atoms 1s : ¥
(1) 10 kg (1) 10 kg
(2) 15 kg (2) 15 kg
(3) 375 kg (3) 375 kg
(4) 75 kg (4) 7.5 kg

22. The major product obtained in the | 22. T sAfafshan # 9 BH el §&7 3<% :
following reaction is :

Br Br

H H
W tBuOK o tBuOK
C¢Hs “A > C¢Hs “& .

Cetls Cetls

(+) (+)
2) (*)CH-CH(O'Bu)CH,C H- 2) (*)CH-CH(OBu)CH,C H-
3) CHCH=CHCH: 3) CH:CH=CHCH:
4) (+)C,H;CH(O'Bu)CH,C H: 4) (+)C,H;CH(O'Bu)CH,C H:

C/Page 10 SPACE FOR ROUGH WORK / T% T8 % TelT <1TE
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23. Given 23. fem g

C(graphite) OZ(g) — COZ(g) / C(graphite) Oz(g) — COQ(g) y

A H°= —393.5 k] mol ! A H°= —393.5 k] mol !

Hy(g) + 3 04(8) = H,0() ; Hy(g) + 5 04(8) = H,00) ;

A H°= —285.8 k] mol ! A H°= —285.8 k] mol !

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

Based on the above thermochemical SR T¢I T ST GHIHON & SATYR
equations, the value of A H° at 298 K for T 298 K T AfHishan

the reaction C(gmphite) +2H2Eg) — CH,(g)
Cgraphite) T 2H2(8) = CH,(g) will be : s A H° Rl {9 B :

(1) —144.0 k] mol 1! (1) —144.0 k] mol 1!

(2) +74.8 k] mol~! (2) +74.8 k] mol~1

(3) +144.0 k] mol ! (3) +144.0 k] mol !

(4) —74.8 k] mol~! (4) —74.8 k] mol~!

24. In the following reactions, ZnO 1is | 24. = srfuferarst °, ZnO a9 & ST
respectively acting as a/an :

(a) ZnO+Na,O — Na,ZnO, (a) ZnO+Na,O — Na,ZnO,
(b) ZnO+CO, — ZnCO, (b) ZnO+CO, — ZnCO,
(1) acid and base (1) TR AT &h
(2) base and acid (2) & a9l 3TRA
(3) base and base (3) &eh dYT &eh
(4) acid and acid (4) TR qAT A=A
C/Page 11 SPACE FOR ROUGH WORK / T% T & &It SFTe
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25. The radius of the second Bohr orbit for | 25. TESeH QAT <k Tgdl™ SR <hatl <6l TG Ag
hydrogen atom is : B :
(Planck’s Const. h=6.6262 x 10 =34 Js; (wfh feeidh h=6.6262x10 3 Js;
mass of electron=9.1091 x 10~ 31 kg; sﬁag”h T S =9.1091 x 10~ 31 kg;
charge of electron e=1.60210x10~"1° C; 561@7'1 T 3AMEI e=1.60210x10~19 C;
permittivity of vacuum BEIGE RN EEGIE]
€, =8.854185x 1012 kg~ Im ~3A?) e, =8.854185x 10 1% kg~ Im~2A?)
(1) 212 A (1) 212 A
2) 1.65 A (2) 1.65 A
3) 4.76 A (3) 4.76 A
(4) 0529 A (4) 0529 A

26. Two reactions R, and R, have identical | 26. I Af4fshastl, R, 9«1 R, & Yo =LEIhI
pre-exponential factors. Activation energy T T S © R, sl HihaU Sl R, &
of R, exceeds that of R, by 10 k] mol ~ 1. If Gihd0T Sl 9 10 k] mol—1 ST gl 3fg
k; and k, are rate constants for reactions ATafsRar R, 94l R, & TaTT 300 K W X
R, and R, respectively at 300 K, then ERGIENCRNE k, A1 k, 8l dl In(k,/k4) =
In(k,/k,) is equal to : o g fohgeh sI& 81T ?
(R=8.314 ] mol ~ 1K~ 1) (R=8.314 ] mol~ 1K~ 1)
1) 4 (1) 4
2) 8 2) 8
3) 12 3) 12
(4) 6 (4) 6

27. A metal crystallises in a face centred cubic | 27. Tk ¥ Heleh hfgd H T H fsheefdd
structure. If the edge length of its unit cell Bt B 1 AfE SHF Teheh Yol i SR TS ‘a”
is ‘a’, the closest approach between two g, dI ¥ifcaeh foheeal H < qRHUE o ol
atoms in metallic crystal will be : qfelehedd U Bl

a a

1 5 SN}
(2) 2a (2) 2a
3) 2V2a 3) 2V2a
4) +2a 4) +2a
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28. The group having isoelectronic species is : | 28. &8 YU TSaH USRI TS T, T

(1) O~ ,F,Na*, Mg?* (1) O~ ,F,Na', Mg?*
(2) O?~,F,Na*, Mg?* 2) O?~,F,Na*, Mg?*
3) O ,F7,Na Mg™* (3) O ,F7,Na, Mg™*

(4) O2?=,F~, Na, Mg=t (4) O2%=,F~, Na, Mg=t

29. Given 29. femmng,

Eqy, /- =136 V, Eqat o =—0.74V Eqy, /- =136 V. Bty =—0.74V
Ecp02- /ot =133V, By p o 2+ =151V Ecp02- /ot =133V, Eypg- 2+ =151V
Among the following, the strongest = 4 O YdodH 9SS ©

reducing agent 1is :

(1) CI~ (1) C1™

(2) Cr (2) Cr

(3) Mn?™ (3) Mn?™

(4) Cr? (4) Cr?

30. 3-Methyl-pent-2-ene on reaction with HBr | 30. TS ohi 3IUfeafd ®, 3-Af¥a-U=-2-34,
in presence of peroxide forms an addition HBr < 919 31fYTshal iy I Teh Geheld 3c41q
product. The number of possible AT © | ST Lk CRPICE R EICRIER]
stereoisomers for the product is : ki H&A1 B
(1) Four (1) =X
(2) Six 2) ©:

(3) Zero (3) I[A
(4) Two (4)
C/Page 13 SPACE FOR ROUGH WORK / T% T & &It SFTe
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PART B — MATHEMATICS

3T

YT B — TiuTd

3 3
4 4
. dx
31. The integral j is equal to : 31. YHIhd j T T :
1+ cosx 1+ cosx
4 4
(1) 4 (1) 4
(2) -1 (2) -1
(3} —2 B3) —2
(4) 2 (4) 2
32. Let I, = [tan™ xdx,(n>1). If | 32. ®MT I, = [tan" xdx,n>1) T1 3fT
I[,+1.=a tan® x + bx®>+ C, where C is a [,+I,=a tan® x +bx°+C %, &l C Th
constant of integration, then the ordered gHTheT 37X @, Al shidd I (a, b) SIS 8
pair (a, b) is equal to :
1 1
(Lo S
o [; :
1 1
2 ——, 0 —
@ (9 ) (5]
1 1
i =
@ (5 ) (5
1 1
4 —, 0 —
® (59 v (50
33. The area (in sq. units) of the region | 33. &3 {(x, y) : x=0, x +y<3, x2<4y qUI
{(x, y) + x=0, x+y=3, x*<4y and y=1+ Jx ) 1 &rhel (o genrsai) | ¢ -
y<1+ /x}is:
7 7
1) — z
1y 3 M 3
5 5
2 b 2% E
2 2 CI
59 59
3 — 8 e
) 12 ) 12
3 3
(4) 5 (4) P
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34. A box contains 15 green and 10 yellow | 34. T &l H 15 g q91 10 diedl 7d gl afg
balls. If 10 balls are randomly drawn, Teh-Teh hich Alg=sdl, gfaeaman Hfed,
one-by-one, with replacement, then the 10 Tia fehTe] EIT@, dal B Tl Sl &I
variance of the number of green balls TEHT T
drawn is :

(1) 4 (1) 4

6 6
(2) ¢ (2) o

12 12
3] = B3] =
@) - @) -
(4) 6 (4) 6

. dy . dy
35. If (2 + sinx) = - (y + D)cosx = 0 and | 35. &g (2+5mx)dx F(y + Dcos x = 0 d
y(0)=1, then y(gj is equal to : y(0)=1 R, T y(g) SN ©
1 1
1) —= 1) —
M - M -
+ +
2) = 2) =
CIN CI
1 1
3] = 3 =
O e
2 2
4) —— 4) ——
@ -3 @ -3

36. Let w be a complex number such that | 36. HMl o Tsh ity T vl TR 20+1=z
20+1=z where z=+-3. If S@l 2z =+/-3 B Al
1 1 1 1 1 1
1 —0°—1 | =3k 1 —w’-1 o’ =3k
1 0’ o 1 0’ o
then k is equal to : M k IR
(1) —1 (1) -1
(2) 1 (2) 1
(3) —z (3) —z
4) z 4) =
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37. Let a=2i+j-2kand b=i+j.|37. Willa=2i+j-2kdTb=i+ j8&
- - = — -
Let ¢ be a vector such that |¢ — a‘ =13, HMET ¢ WQ’FTW%W ‘c — a‘zg,

(@ xB)x <

(—> —9] —>
a X b/ X c| =3 and the angle between

s
axblxcl=3da ¢ 3 axbH
? and : X Ebe 30°. Then : : ? 1S WWWSOG%},HEI ;?W%
equal to :
(1) 5 (1) 5
1 1
2 — 2 -
@ - CI
25 25
3 == ] -1
3 = 3 =
(4) 2 (4) 2

38. The radius of a circle, having minimum | 38. “JdH P LeTe G G| ‘:\f@l J, SIRCE? y=4—x2

area, which touches the curve y=4 —x? 1 @13 1y = |x| =l TI HLAT B, I T 2
and the lines, y=|x| is :

1)  4(/2-1) 1) 4(2-1)

2 42 +1) 2 42 +1)

3 2(y2+1) 3 2(V2+1)

4 2(/2-1) 4 2(y2-1)
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39. If for xe (0, %J, the derivative of

tan_i( 6I\E3
1 — 9x

equals :

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

. 3x
1) 79,3

1+ 9x°

1+ 9x°

Sx\/E
1 —9x°

39. AR xe (o, %) ¥ forw tan_l( 6*‘/;3} 1

1 — 9x

TTHAT /x - g(x) g, i g (x) ST T :

1 — 9x3

1+ 9x°

1+ 9x°

Sx\/E

1 — 9y°>

40. If two different numbers are taken from | 40. 3¢ = {0, 1,2, 3, ......, 10} " ¥ T oy
the set {0, 1, 2, 3, ...... , 10}; then the @ fehredl T, Al 39k AR dT 3k
probability that their sum as well as L o 9 |H, S o =R % T[0T B4 <hl
absolute difference are both multiple of 4, Tfrehdl & :
1S :

14 14
1 — 1 e
S T S T
7 7
2 — ) i
(2) = £ -
6 6
G — 3 —
B) = B) =
12 12
4 = 4 =
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a1 im ¢otx —cosx equals : a1, im ¢€otx —cosx 3.
e (7 — 2:{:)3 =5 (m — 2:(:)3
1 1
1 — q —
o 5 G-
1 1
2 = 2. R
@ 5 @ 5
1 1
3 — 3 il
9 = ¥ 5
1 1
-4 — 4 —
®) 16 *) 16
42. The value of 42. [2C; -V, )+ 20 ~Bc,) 4
(71 = 1%¢) + (P1c, = 10¢y) +
(Pg, - B, ) + (A, — W0, ] #en +
(20, —~ W) & (PG, —~ W0y ) P
(21(:10 = loclo) EBTI[T':I% '
(1o — 1°Cyp) is
(1) 220 _ 79 (1) 220 _ 79
(2) 220 _ 10 (2) 220 _~10
(3) 221 _ 711 (3) 221 _ 711
(4) 221 _ 710 (4) 221 _~10
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43. For three events A, B and C, 43, i =EART A, B C & fou
P(Exactly one of A or B occurs) P(A 3991 B H ¥ hadl Tk Ffed il 8)
=P(Exactly one of B or C occurs) =P(B A9 C H ¥ had T =fed Bldl T)
1 o B &
=P(Exactly one of C or A occurs) = i and = P(CHAYTAH H hdd Teh Hied oldl §) = 31 e
P(All the three events occur P(QYt 9 'é'»IE:I'Iﬁ Th 91U Hied Bl
. 1 1
simultaneously) = i T) = R%’
Then the probability that at least one of 1 WifareRdt foh %1 9 %9 Tk A1 9fed @, © :
the events occurs, 1s :
7 7
O O
3 3
2) — 2) o —
2 - (Zig®™
7 7
3) 3 3) 35
7 7
4) — 4) —
o o
44, Leta vertical tower AB have its end A on | 44. ¥l Ush FHegieR HAR AB s o Toh 39
the level ground. Let C be the mid-point 0 A H W gl A AB&HI A fdg C ©
of AB and P be a point on the ground such dern yfy 9 feerd foig P ten 8 T AP=2AB
that AP=2AB. If Z/BPC=, then tan B is Ifc /BPC=B §, O tan B TAH T :
equal to :
2 2
1 — 1 =
Ol 1 5
4 4
2) — 2) —
@ @
6 6
(3) = (3) =
! |
4) — 4) —
@ 5 @ 5
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45. The eccentricity of an ellipse whose centre | 45. Weh <reigd, ST &g Ho1 fog W g, &I
is at the origin is % If one of its directrices Schdl % g | i 3T® U FMadiy= —4 %,
is x = —4, then the equation of the normal al 3T fog (L %) W 3T Afyeds
toitat(l, %)is: TR0 ¢
(1) 4x+2y=7 (1) 4x+2y=7
(2) x+2y=4 (2) x+2y=4
3) 2y—x=2 3) 2y—x=2
(4) 4x—2y=1 (4) 4x—2y=1

46. If, for a positive integer n, the quadratic | 46. i fordl H‘l"{mﬁﬁ n o faq, fgemdl dTehRTo
equation,
et 1)ek (b )b 2) b (1) Lfx+ 1)(x+2) +....

+(x+n—1) (x+n)glon F(x+n—1) (x+n)=10n
has two consecutive integral solutions, o <l ShiHeh JUIiehid &1 , dl n S T :
then n is equal to :
(1) 10 (1) 10
(2) 11 (2) 11
(3) 12 (3) 12
4) 9 4 9

47. The following statement 47. T4 %A

(P—9)-l(~p—>9)—q] is: (P—9)=l(~p—9)—q]

(1) equivalent to p—~q (1) p—~qH HAIH g

(2) a fallacy (2) UH TAYH (fallacy) §

(3) a tautology (3) T YA (tautology) &

(4) equivalent to ~p—q (4) ~p—qh HHIH T
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48. The normal to the curve | 48. 9% y(x—2)(x—3)=x+67h 39 foig I, TRl
y(x —2)(x—3)=x+6 at the point where Ih 1y— 3] <l hIdl , T T sifvete e
the curve intersects the y-axis passes H | Ty foig ¥ Bt Sl ®7
through the point :

1 1 1 1
1 —, —— 1 —_
o 37, o [53)

1 1 1 1
2 —, — 2 —, —
2 (2 3) 2) (2 3)

1 1 1 1

3 Sy e 3 Sy P
(3) ( > 2) ©) ( 2 2j
j (1 1) j (1 1)

49. For any three positive real numbers | 49. fehal i1 HIcHeh aRfdeh T3l a, b a9l ¢
a, b and c, % fdQ
9(25a% + b?) + 25(c? — 3ac) = 15b(3a + ¢). 9(25a% + b?) + 25(c?— 3ac) = 15b(3a + c)
Then : %, GIE
(1) a, band care in A.P. (1) a bdAc THIR F H &

(2) a, band care in G.P. (2) a,bd¥Uc !!UilﬂI Jel H §
(3) b, cand a are in G.P. (3) b,cdYuaTUIR 9l H
(4) b, cand a are in A.P. (4) b,cd¥la I el H §

50. If the image of the point P(1, —2,3)inthe | 50. 3Jfe Tfag P(1, -2, 3) &1 HHAA
plane, 2x+3y—4z+22=0 measured 2x +3y—4z+22=0H 98 gfdfea S @
parallel to the line, o s B 1s Q, then AP L ESE=IISE %, Q%, Gl PQ d{eX

1 4 5 1 4 5
PQ is equal to : E
(1) Va2 (1) Va2
(2 6V5 (2 65
(3) 35 (3 35
(4) 2J42 (4) 2J42
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51. If 5(tan” x —cos? x) =2cos 2x +9, then the

value of cos 4x is :

M =
@ -5
@ -
@

52. Leta,b,ceR. If f(x)=ax>+bx+c is such
that a+ b+c=3 and

fxty)=fx)+f(y)txy, V x, y e R,

10
then Z f(n) is equal to :

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

53. The distance of the point (1, 3, —7) from

51. 3Ife 5(tan? x —cos? x)=2cos 2x +9, dI

cos 4x 1AM 7 :
My =
@ -5
@ -2
@

52. HMla,b,ceRI ARG f(x)=ax2+bx+cTH T
fh a+b+c=3 % ar 94 X, 1 € R & fou

fx+y)=f(x)+fy)+xy

10
g Y f(n) ST :
n=1

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

53. T 9Had il faig (1, —1, —1) T B ST ©

the plane passing through the point ag1r  fSgs1 Af¥yars <A1 T@138t
(I, =1, —1), having normal perpendicular r —1 Y+ 2 y— 4
S = qe
— — 1 —2 3
to both the lines =1 Ytz _32=4
: - ’ X2 _YF1_ZH7 mmt
dx—Z_y 1 _ z+7 , 2 —1 —1 1
W) 1 g (1,3, -7) A ¥
5 5
(1) N (1) N
10 10
SN 7 SN 7
20 20
(3) Nz (3) N
10 10
O T 4 7
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54. If S is the set of distinct values of ‘b’ for | 54. 4fe S, ‘b’ i 37 fafy= aFl %1 ¥q=r 8 57
which the following system of linear foq =1 Yges IR e
equations
x+y+z=1 x+y+z=1
x+ay+z=1 x+ay+z=1
ax+by+z=0 ax+by+z=0
has no solution, then S is : hl cﬁg gl T8l %, qAS:
(1) a finite set containing two or more (1) U IRMHAd FH= ¢ fSad <1 =1 sy
elements AT
(2) a singleton (2) T F EFE arel 9= §
(3) an empty set (3) U o 9=
(4) an infinite set (4) TH URHd 9Y=4 @
2 4 | 2 3
55. If A= Y , then adj (3A%2+12A)is [ 55. AT A= 4 g, d adj (3A2+12A)
equal to : ERERE
51 84 51 84
(1) (1)
(63 72 63 72
| 72 —63 | 72 —63
(2) (2)
' —84 51 —84 51
5 72 -84 5 72 -84
) —63 51 ©) —63 51
i 51 63 i 51 63
) 184 72 ) 184 72
C/Page 23 SPACE FOR ROUGH WORK / T% T & &It SFTe

LOLLEGE.



56. A hyperbola passes through the point | 56, w&H stfaRae fog P({2, J3) q BT STl
P(/2, ¥3) and has foci at (+2, 0). Then &, U1 3T AT (=2, 0) WE, i srfaae™
the tangent to this hyperbola at P also o foig P W Eidl 8 Tei@n 99 foig 9 gt
passes through the point : STt 8, S8 %

1) (V3,2) 1)  (V3,2)
@) (=v2, -3 () (=2, —V3)
3)  (3v2, 243) 3)  (3v2, 24/3)
(4)  (2v2,33) (4) (22, 343)

57. Let k be an integer such that the triangle | 57. HMI k Tk THI Ulieh g T foyg, forger o
with vertices (k, —3k), (5, k) and (—k, 2) (k, —3k), (5, k) 941 (—k, 2) §, &l &Tha
has area 28 sqg. units. Then the orthocentre 28 o Wﬁ %, al ﬁ[‘ﬁxﬂ h Ad-chg STH r@l'g
of this triangle is at the point : L %,, T

3 3
1, —— log= —
(1) ( 4) 1) [ LJ
i il
2, — 2, —
(2) ( 2) 5 [ 2)
1 1
2, —— 2 ——
() ( 2) ©) ( 2]
3 3
1, — 1, —
(4) ( J ) ( zJ

58. Twenty meters of wire is available for | 58. Udh '-Qvﬁ i R, S Tah J & g @g &
fencing off a flower-bed in the form of a ®Y H B, ohi Heel shid o U oY HeL R
circular sector. Then the maximum area 3UAS B | Al Tl shl IR 1 ATHhaH &ha
(in sq. m) of the flower-bed, is : (ot . H), T -

(1) 25 (1) 25
(2) 30 (2) 30
(3) 12.5 (3) 12.5
(4) 10 (4) 10
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59. The function f:R — —lf 1 defined | 59. ™d1 f:R — 1 ) 1 S|
L 2 2 L 2 2.
as f(x) = ——, is: f(x) = —— B ORI € ;
1% 1%
(1) surjective but not injective. (1) 3T=STEl 8 G Uchehl &l B |
(2) neither injective nor surjective. (2) F T ATSIE! AR A & Teheh! 2
(3) invertible. (3) HchHHUIA g |
(4) injective but not surjective. (4) Weheh! ' I8 SATSIIC] &l ¢ |
60. A man Xhas?7 friends, 4 of them are ladies | 60. Teh i X & 7 T %:, S 4 TFFE'R_’ITE B aell
and 3 are men. His wife Y also has 7 3 gy 2, S9! 99t Y o of 7 T3 %ﬂ SEE
friends, 3 of them are ladies and 4 are men. 3 ‘Eng'aTQ' qdl 4 9oy R CIRICIRE D &L
Assume X and Y have no common friends. Y 1 iz SHATTS (common) T g1 @
Then the total number of ways in which 3 AUl ol G SHE X a1 Y Tah 919
X and Y together can throw a party 3 gfgenedl q9r 3 &l @l i W o T
inviting 3 ladies and 3 men, so that 3 friends X A Y Yk & diF-di 1 31,
of each of X and Y are in this party, is :
(1) 469 (1) 469
(2) 484 (2) 484
(3) 485 (3) 485
(4) 468 (4) 468
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PART C — PHYSICS

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

— ofifer famm=

few 73 it arw) FETHTaEAr 3T §
3 @7 & ITAR FGehd Tl &1

61. An observer is moving with half the speed | 61. T Y&l GRSl TTTd ohl 3T} Tfd ¥ 10 GHz
of light towards a stationary microwave 3-I|Cj|rl % Teh f&eR g&H AU (microwave)
source emitting waves at frequency HId ! T ST @I € | ﬁrwmwﬁmﬁ H&H
10 GHz. What is the frequency of the T <! 3T k1 A BT
microwave measured by the observer ? (GehT9l &l ATA=3x108 ms—1)

(speed of light=3x10°% ms™1)

(1) 12.1 GHz (1) 12.1 GHz
(2) 17.3 GHz (2) 17.3 GHz
(3) 153 GHz (3) 6.3 GHz
(4) 10.1 GHz (4) 10.1 GHz

62. The following observations were taken for | 62. T+ Q&T0Ti oh! hi3TehRT fafy | 9T 1 g8 a9
determining surface tension T of water by T A9+ o T fohan <iran © 1
capillary method :
diameter of capillary, D=1.25x10"2 m hf3MRT T =IE, D=1.25X10"2 m
rise of water, h=145x10"%? m qHET &1 =@d, h=145%x10"2 m
Using ¢=9.80 m/s? and the simplified 0=9.80 m/sZ TAT GICATHFd Y
relation T = ”;g x 103> N/m, the T = ”213 x 103 N/m , l ST & g
possible error in surface tension is closest 3 dA1e | FrATid FAfe okl THehedd | 8T :
to :

(1) 1.5% (1) 1.5%
(2) 2.4% (2) 2.4%
(3) 10% (3) 10%
(4) 0.15% (4) 0.15%
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63. Some energy levels of a molecule are | 63. Teh 31U o F Kol T4 bl o= H fe@man =0
shown in the figure. The ratio of the 2| dUeHl & GH‘TFEH:M/}\ZETWE?ITIT :
wavelengths r=\,/\,, is given by :

—B —E
A A
4 l . 4 l 2
—gE-qrer e —gE- e
A St
—~2 E * —2E .
0 B 3 B
1 E 5= E 1 Y = %
1 r=3 1 r=3
2 = E 2 il E
@ =7 T=
3 r = 1 3 = 1
@) 1= 3) S
4 T = E 4 e == é
@ r=3 @ r=3

64. A body of mass m=10"2kg is moving in | 64. m=10"2kg SHHAM &l Tk (U0 Teh HILIH
a medium and experiences a frictional H S W AR Tk "6 9 F= —ko? 6l
force F= —ko? Its initial speed is AT A ¢ | fave &1 IRfryw 97
0o=10 ms~ L If, after 10 s, its energy is 0p=10 ms ! gl AE 10 s & &1 IHH! Foll
1 1
P mtioz, the value of k will be : P mv02 o dl k <1 |19 81T
(1) 1073 kgs~1 (1) 1073 kgs~1
2) 107%*kgm~1 (2) 10 "% kg m1
3) 107lkgm-1ls—1 3) 107lkgm-1ls—1
(4) 1072 kg m™! (4) 1072 kg m~!
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65. C, and C, are specific heats at constant | 65. TER T& TUT TR AT W (AR SR
pressure and constant volume respectively. ShHRI: Cp qa&ar C IR IRIESIG IR
It is observed that
C,—C,=a for hydrogen gas SESISERCR G C,—C,=a
Cp—Cﬂ=b for nitrogen gas S IECISERCTR D) Cp—Cth
The correct relation between a and b is : a 3 b o &9 1 el T+ BT
(1) a=b (1) a=b
(2) a=14b (2) a=14b
(3) a=28D (3) a=28Db
4) a=-—b ) a=-—b
4 a=13 4 a=1g
66. The moment of inertia of a uniform | 66. T T3IT R A AE | °h Tch THM dcH &l
cylinder of length I and radius R about its 39 Afers fgursish o 9el S ?HT’{'ﬁ
perpendicular bisector is I. What is the [ 31 ST AUl o F=1a8 71 & fort S17urd
ratio [/R such that the moment of inertia 1/R =1 AT ?
1S minimum ?
(1) B (1) e
2 2
2) 1 2) 1
3 3
3 72 B 12
y 2 y 2
@ 5 @
67. A radioactive nucleus A with a half life T, | 67. T feaufaeg AMfYsh-A FS9ehi 34755—3:“'3 T
decays into a nucleus B. At t=0, there is %, T & Weh AMTYsh-B H Il gl THI t=0
no nucleus B. At sometime t, the ratio of W iz W ATYH-B &l © | Tch Y t X
the number of B to that of A is 0.3. Then, TfeRT B dAT A i W& a1 31U 0.3 Tl ¢t
t is given by : %1 A B
1) t=T log 1.3 1) t=T log 1.3
log 2 log 2
(2) t=T log (1.3) (2) t=T log (1.3)
@) t=— @) t=—
log (1.3) log (1.3)
(4) t_T log 2 (4) t—T log 2
2 log1.3 2 log1.3
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68. Which of the following statements is | 68. THfafEd ¥ 4+ W1 FU T ¢ ?
false ?

(I) In a balanced wheatstone bridge if (1) Teh Hqfed e 9 |, 4d T
the cell and the galvanometer are TeoAHIe bl 39E H 8o W A
exchanged, the null point is faerq fog gufad g 2|
disturbed.

(2) A rheostat can be used as a potential (2) T ¥ &% &l fava faqass =
divider. TE YA L Thdl ¢ |

(3) Kirchhoft’s second law represents (3) TorET® o1 fgdiar fram st o g
energy conservation. hl ST B |

(4) Wheatstone bridge is the most (4) RICEH 9] il YU Hod 34 4
sensitive when all the four BT § & FRI gfaudl 1 9iEm qod
resistances are of the same order of BT g |
magnitude.

69. A capacitance of 2 uF is required in an | 69. T fa[d 94 § Wk 2 pF o1l o H1i
electrical circuit across a potential 1 1.0 kV favar=R  forgsti & o= o
difference of 1.0 kV. A large number of gl 1 wF aiikar & 9gd 9r 99 s
1 wF capacitors are available which can 300 V fayarat ek 987 & Fehd B, STTH
withstand a potential difference of not g
more than 300 V.

The minimum number of capacitors ISR A9l <kl YT R b ford =ad fehdA

required to achieve this is : YT bl STTEvehdl BRI ?

(1) 16 (1) 16

(2) 24 (2) 24

(3) 32 (3) 32

4) 2 4) 2
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70. In the given circuit diagram when the | 70. <3 T uftuy # e &Ry feerrereen o Hgﬂ STl
current reaches steady state in the circuit, o a1 gTaT C o Y 9 AT 61 {1 81 ¢
the charge on the capacitor of capacitance
C will be :

Ei I EI I
A AAWA— A AAWA—
I'l r]
| —\\V\V\V\—— | —\VV\V\V\——
C C
—— AAMAMAA—— A
I I
I I
1) CE—1 1) CE —1
SO D R
@] ©E-—2 (2) CE —#
(r+1,) (r-+15)
3) CE—1 (3) CE 1
(11 +1) (1] +1)
(4) CE (4) CE
71. 2V 2V 2V 71. 2V DV 2V
:* := := ! | |
10 1) 10 1) 10
i I I i i i
2V 2V 2V 2V 2V 2V
In the above circuit the current in each IR o ™ gRuy § g ufaiy § 9 R
resistance 1s : M 3
(1) 025 A (1) 0.25 A
(2) 05 A (2) 05 A
3) O0A 3) 0A
4) 1A 4) 1A
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72. In amplitude modulation, sinusoidal | 72. 3TdM HigeH H SHEshE aEh A Sl o
carrier frequency used is denoted by w_ g a1 9=t 3Tgid <l W, 9 q9id g1 e
and the signal frequency is denoted by w_ . i dUg dler (Aw, ) %l 34 W& IAd © fh
The bandwidth (A, ) of the signal is such Aw,_ <<o. T 7 9 S gfa qrgfed
that Aw_<<w_. Which of the following I H T B 2
frequencies is not contained in the
modulated wave ?

(1) mc (1) [ﬂc
(2) o, +to. (2) T,
(3) o .o, (3) o .o,
(4) mm (4) mm

73. In a common emitter amplifier circuit | 73. n-p-n AL Y I BU Ueh IYATS ISk
using an n-p-n transistor, the phase gadeh qitay | THafed qun fid fawei
difference between the input and the S Shedlal k1 | BT
output voltages will be :

(1) 90° (1) RB=
(2) 135° (2) 135°
(3) 180° (3) 1807
(4) 45° (4) 45°

74. A copper ball of mass 100 gm is at a | 74. 100 gm SSFHIT Tl ATl & ek Tiel ol AT9H™
temperature T. It is dropped in a copper T 21 39 TF 170 gm THI § 49X T 100 gm
calorimeter of mass 100 gm, filled with % dld a:»FilﬂqflEL STifeh hHEY o A9 X
170 gm of water at room temperature. g, H = fean S g SEREIGREEIRECT
Subsequently, the temperature of the ATIH 75°C 9131 Sl & | T 31 H/1E AT
system is found to be 75°C. T is given by :

(Given : room temperature =30°C, specific (m% . S h] dT9HM = 30°C, SIEEIREIES
heat of copper=0.1 cal/gm°C) ST =0.1 cal/gm°C)
(1) 885°C (1) 885°C
(2) 1250°C (2) A1250°C
(3) 825°C (3) 825°C
(4) 800°C (4) 800°C
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75. In a Young’s double slit experiment, slits | 75. 371 & Teh fgfeil 93 |, {510 < o< &l
are separated by 0.5 mm, and the screen 0.5 mm T& 93 ki fSi F g 150 cm B 1 Teh
is placed 150 cm away. A beam of light Goh1eT 4, fSEH 650 nm 3R 520 nm 1 <
consisting of two wavelengths, 650 nm daTeed €, hl 98 I k0l fihesl sAH |
and 520 nm, is used to obtain interference 3TN &d B 1 SHIAMSS hsid 3= 9 98
fringes on the screen. The least distance EE STel SFl aTeeAt ot <rg TRl T
from the common central maximum to the 2Idl %, i ~J-dH i\ﬁ B
point where the bright fringes due to both
the wavelengths coincide is :

(1) 7.8 mm (1) 7.8 mm

(2) 9.75 mm (2)  9.75 mm
(3) 15.6 mm (3) 15.6 mm
(4) 1.56 mm (4) 1.56 mm

76. An electric dipole has a fixed dipole | 76. U Tagd Tggd 1 TER TgYa 311‘{“? ; g S
moment ; , which makes angle 6 with & -1 9 0 RO I | IEEN 3P Elz E?
respect to x-axis. When subjected to an T W W I8 dd E}Tl‘éltl]Q ﬁ: Tﬁ hl 34

5 A — £
electric field E;{=Ei , it experiences a FAT B foe[d &3 E,=/3 Ei17 T @ W
= A — =)
torque Ty=r1k. When subjected to IJg I 3]TE£U'i T,=—T; 1 9T AT T |
—>
another electric field E,=+/3 E; ; it hIUT O <h1 | BT
o —>
experiences a torque T, = — T; . The angle
01s:
(1) 45° (1) 45°
(2) 60° (2) 60°
(3) 90° (3) 90°
(4) 30° 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 :

77.

Teh §9HE M Td W15 [ i 9dcil Ud Ueh
UM T T T 90 T § o9y 6 o
Teh SEATER qHaa § g9 Fehdt © (T <fad) |
S T YU 0T T | DS F T A AT ¢l
& IR HHEER T BIS oo o 81
DS % 9 0 R0 I © dl SHh! I
T BT

0 ,
X A
2g . 2g .
—= s1n 6 —= s1n 6
1) 3 (1) 3
(2) "?;—? cos 9 (2) i—? cos 0
2¢g 2g
i) 0 —2 0
(3) 3] COs (3) 3] COS
3g . 3g .
sl - 0 —= 0
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78. Anexternal pressure Pisapplied onacube | 78. 0°C W T TT Teh ¥ W Teh Sard P IR

at 0°C so that it is equally compressed from Sar g TSeE 98 9t W 9 9eR dyifed
all sides. K is the bulk modulus of the BT & | = o U1 1 A JATEdT 0Tk
material of the cube and « is its coetficient K Td @ 99R N6 o g1 g =1 & T
of linear expansion. Suppose we want to F{ch Hol 3R H AT € a1 39k dIHM bl
bring the cube to its original size by EXNEICHEL EI@}II?
heating. The temperature should be raised
by :

* F

dx dx
(2) Pk (2)  px
(3) 3PKa« (3) 3PKa«

P P

4 3aK 4 3aK

79. A diverging lens with magnitude of focal | 79. T 25 cm URHI i WIkH U o+ TIER]

length 25 cm is placed at a distance of A Tsh 20 cm 9RHETI hlhd @ &

15 ecm from a converging lens of magnitude ATHE = ¥ 15 cm il g8 TR @1 ST 2

of focal length 20 cmm. A beam of parallel Teh HHAIT JohT9 G 3T9EN] o9 9T 3afdd

light falls on the diverging lens. The final B3Il g | funHt gfdfers g

image formed is :

(1) wvirtual and at a distance of 40 cm (1) ST 3R SIT9YER o9 9 40 em <0
from convergent lens. ER

(2) real and at a distance of 40 cm from (2) Ardfdeh TR STER o H 40 cm g0
the divergent lens. ER

(3) real and at a distance of 6 cm from (3) ATdeh AR a9 9 6 cm =
the convergent lens. L

(4) real and at a distance of 40 cm from (4) ST AR AT &9 ¥ 40 cm =
convergent lens. ERt
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80. An electron beam is accelerated by a | 80. X-ToRT0l 3T A & foid Th 5@@?@@3
potential difference V to hit a metallic ! fa9a= V 9 @ stk 91q i @I T
target to produce X-rays. It produces aAmafdaa foar Sa1 21 99 fafaad
continuous as well as characteristic X-rays. (characteristic) Td oA (continuous)
If N . is the smallest possible wavelength X-Torui 3= BIdt €1 Afe X-Tohtor Teaen ¥
of X-ray in the spectrum, the variation of ~JdH g qlTesd - Tl log N ... bl
log A . with log V is correctly represented log V % 91Y gcad 6wy = ° et fe@mn
in : TS ?

(1) log P‘min / (1) log }\min

> log V > log V
(2)  10g Mpin / (2) 1og Apin /

> log V > log V
(3)  log Ain (3)  log Ain

>log V >log V
(4)  log Ain (4)  log Ain

> log V > log V

C/Page 35 SPACE FOR ROUGH WORK / T% T & &It SFTe

LOLLEGE.



81. The temperature of an open room of | 81. HI =l TR0l ¥ Tk ol T 30 m> 3TIAA
volume 30 m? increases from 17°C to 27°C el HHL kT d9HE 17°C 9 d@hL 27°C =
due to the sunshine. The atmospheric STl 81 HEL R 3TN JIIHESHT 2T
pressure in the room remains 1x 10° Pa. 1x10° Pa B @1 8| S AL o 35T YA
If n; and ngare the number of molecules in &l 9@ TH BH 9 T8l Td 9¢ 4 Ay n, d
the room before and after heating, then nf% Gl ng—1, &1 T BT
ne—1, will be :

(1) 1.38x10%3 (1) 1.38x10%°
(2) 2.5x%x10% (2) 2.5x10%

3) —25x10% (3) -—-25x10%
(4) —1.61x10% (4) —1.61x10%

82. In a coil of resistance 100 Q, a current is | 82. THIhIT FeTo &+ s § 100 Q FfAUY <kl
induced by changing the magnetic flux FUse H URd o ol fox | <9nar g |
through it as shown in the figure. The FUScl § TS el YeTerd | sIgeiTdl shl I
magnitude of change in flux through the B
coil is :

10| 10|
Current LY
(arrTlp-) (ﬁfc?m)
¥ Tizag 0.5 Seé — gy 0.5 @Iﬂt:us
(1) 225 Wb (1) 225 Wb
(2) 250 Wb (2) 250 Wb
(3) 275 Wb (3) 275 Wb
(4) 200 Wb (4) 200 Wb

83. When a current of 5 mA is passed through | 83. 15 Q @ FUScil YUY & TcoAHL § e
a galvanometer having a coil of resistance 5 mA i YR YaIgd i St 8§ 9 98 ol
15 Q, it shows full scale deflection. The Thel faera goiar €1 3H 0-10 V WE &
value of the resistance to be put in series favemrdt | ageq & ford fovg a1 & afaly
with the galvanometer to convert it into a 1 TeAAHIS o 1Y HUT HH | T 81T 2
voltmeter of range 0—10 V is :

(1) 2.045x10% Q (1) 2.045x10% Q
(2) 2.535x10° Q (2) 2.535x10° Q
(3) 4.005x10° Q (3) 4.005x10% Q
(4) 1.985x10° Q (4) 1.985x10° Q
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84. A time dependent force F=6t acts on a | 84. 1 kg SFHIT <hl Teh V[, Teh HHA T GRS
particle of mass 1 kg. If the particle starts (time dependent) 91 F =6t <l 3AFHT hdl
from rest, the work done by the force o | Ife Ho1 foHEEen ¥ Iodi e a1 98 1s §
during the first 1 sec. will be : Sl g TR T Ed 81
1) 22] 1) 22]

@ 9] 2 9]
(3) 18] (3) 18]
(4) 45] 4) 45]

85. A magnetic needle of magnetic moment | 85. Tk FHIhIF 3T 6.7 X102 Am? Td SIS
6.7x 1072 Am? and moment of inertia O 7.5% 106 kg m?2 dTell TFhid s,
7.5x107° kg m? is performing simple Tk 0.01 T dleldl & ﬂtal'ﬂﬁﬂ &5 H TS A
harmonic oscillations in a magnetic field Sl F @I 81 10 Y ST k1 THF BT :
of 0.01 T. Time taken for 10 complete
oscillations 1is :

(1) 8.89s (1) 8.89 s
(2) 6.98 s (2) 6.98 s
(3) 8.76s (3) 8.76 s
(4) 6.65 s (4) 6.65 s

86. The variation of acceleration due to gravity | 86. ool o chs © @ d o Q1Y TEETI T g bl
g with distance d from centre of the geclrd = | 9 fohg ITw o 9ol 9al guia
earth is best represented by (R =Earth’s TN ? (R= geat =i f5=2)
radius) :
> /\ d, & /\ d,

O R O R
g e
@ /\ @ /\
: d, : d,
O R O R
% %
© /\ © /\
‘o ‘o
(4) / (4) /
O O
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87. A body is thrown vertically upwards. | 87. T& fuug &1 JeaiER

Which one of the following graphs

correctly represent the velocity vs time ? el E?ﬁfﬂ %?

t

T

L

s

d >

(1) > - (1) -
\\ .

L R

—
oy
—

ﬁ<
—_
2
—

S

(4)

>

>

88. A particle A of mass m and initial velocity | 88. EIHM m Tq AREY

SR FHI TF Sheh] Sl

21 = 9 9 %9 91 U 99 % 919 9 H

4) //\

t->

t—>

& 97 v & Teh hU-A

v collides with a particle B of mass % ! TFRL GTHM % o e FU-B ¥ Il T |
which is at rest. The collision is head on, g TFRL W TG GARY §| TFHL 6 &1
and elastic. The ratio of the de-Broglie fe—SToll alTe sl A A Tq Ag bl UM B
wavelengths \ , to Ay after the collision is :
A A
1 =2 1 =2
Hn X H %
Ay 2 Ay 2
2 B 2 B
Ax 1 Ax 1
3) N 2 3) N 2
ANy 1 ANy 1
® N T3 S A
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89. A particle is executing simple harmonic | 89. T U, 3okl T ¥ TS 3Ted T T &
motion with a time period T. At time t=0, 2| 9HY t=0 T I8 AT i Rafqa 5 T
it is at its position of equilibrium. The = 5 9 [ 91 UT% 999 o 91 TS el
kinetic energy - time graph of the particle ! Tl STl & ?
will look like :

KE KE
N N
1) 0 i t— 1) 0 T t —
NN NN
2 0 T T t— @ O T T g
2 2
SN N\ SN N\
® o T T Tt ® 0o T T Tt
4 2 4 2
(4) 0f T T T t— (4) 00 T T T t—
2 2

90. A man grows into a giant such that his | 90. Ueh HI®, Tk IR AT H 9 JohKR
linear dimensions increase by a factor qfafaa 2rar § fob 39ent W& faar 9 11 &g
of 9. Assuming that his density remains STl @ | | foh 39 =1 | whls 9ied -8l
same, the stress in the leg will change by a I © Al SHeh 2 ¥ gferet Tohd= T 21 S 2
factor of :

1 : 1 3
1) 3 S
(2) 81 (2) 81
3 s 3 s
®) 3 ) &
4 9 4 9
-00o0- -00o0-
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Read the following instructions carefully :

Fefeiae eIt &1 9 93

1

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

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

3. The candidates should not write their Roll Numbers

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

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

5. For each incorrect response, V4 (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.

6. 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.

7. 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.

8. 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.

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

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

11. 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.

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

prohibited.

13. 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.

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

15. 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.
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