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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,0 with excess AgNOj;
1.2x 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

AT A — @A fagm

9 ufafes wfae 1 0.2 g oS % 20 g H
frretran ST & < Sisi 1 fedier 0.45°C 9 9
B o g1 afs fafesw ufge oSt A difira
e SR (fga) o ¢ @ ufafes tfae

(SISt % feI K, =5.12 K kg mol ~1)

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

CoCl,.6H,O % 0.1 M faet@ % 100 mL =l
AgNO, & arfes ® &9 T3 W
1.2x 1022 3T s1aafud B €1 9Fd © ¢

(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

C/Page 2
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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 ClO;
(2) ClO~ and ClO3
(3) ClO3 and ClO3
(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

OHTEeeE sifufsren § f1 o | s @1 Aifies
2T ICATG hl HREEAYUl HIS Iq= T ?

NHCOCH,
OH
OCOCH;

NH,

(4)

T AR 19 38 TS 0 el NaOH & 91
Afuferan et & o w39 aTel ST =i

Cl~ qen ClO,

CIO~ e ClO3

)

)

3) ClO; g ClO3
) Cl~ @& ClO~

fartl Ty & R, <Aifom qen JifeEm
T HE T S T Yeiia R € R o, 9w
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 §

C/Page 3
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A water sample has ppm level

concentration of following anions
F =10; SO =100; NO3=50
The anion/anions that make/makes the

water sample unsuitable for drinking is/

are :

(1) only SO3~

(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) Nyloné6

(3) Bakelite

(4) Nyloné6, 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

T& 9 gfaes § 9.9, (ppm) & Eal
{7 SRUIRAI ! |r=al 21

F =10; SO =100; NOj3 =50
I/ OISl A Ffaesl @ 9H & faw
TR I /3 6, 8/ :

1) W SO7”

(1)
(2) ™ NO3
()

3) SO3” @A NOj3 <Mt

(4) WHEF-

11 ageTel § | #IF § 9gas B Il 31T
sifaferan wf=fea &2

(1) e

(2) FEAE 6

(3) ke

(4) FTEAA 6, 6

forea gvE a4t fe@rl gem we = o

(a) UR&ATIT RN 1 AT, GHH TR &
qUTeE i gar T H =gd Srel 2l |

(b) UR&fIT ol 1 =W, TIH TRNT F
T i garl # agd Srel 78 & |

(c) uR&fuq green qen qRerqur Aeew &
3T AfCATOT ST Teh S & |

(d) uR&fIq green qeon qRemdur qeem &

dispersed phase and dispersion ST9eien AT sgd fa= 2 |
medium differ greatly in magnitude.
(1) (b)and () (1) (b)) ()
(2)  (a) and (d) (2)  (a) @ (d)
(3)  (b) and (d) (3) ()@ (d)
(4) (a) and () (4)  (2) @ ()
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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
@) 7.2
3) 6.9
4) 7.0

10. The major product obtained in the

following reaction is :

0]

DIBAL — H

COOH

9. Tk TIA 1A (HA) &1 pK, TIT Th gaiel
&R (BOH) &I pK,, A 3.2 71 3.4 T |

3T @AY (AB) % faer@d 1 pH BT ¢
1) 1.0
2) 7.2
(3) 6.9
4) 7.0
10. = etfufsran & e g S ©
(@]
O

DIBAL — H

COOH

(1) QACHO

CHO

oH

3) Q/\CHO
cHo

“ QAH

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;,4
H
OH

!

OH

(2) HOH,C _O_ CH,0H

H
YococH,

I

OH

(3) HOH,C _O_ CH,0OH

HO

)

OH

(4) HOH,C O_ CH,OH

HO
OCHj,

Ta,

OH

11. T o KOH faea § = & 4 w9 @
JIfiTeh Tk TI=TS THU & ®9 H FaER
HAT ?

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

(2) HOH,C _O_ CH,0H

H
YococH,

OH

(3) HOH,C _O_ CH,OH

HO

OH

(4) HOH,C O_ CH,OH

HO
OCH;

OH
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12. The correct sequence of reagents for the

following conversion will be :

o HO CH,
B
HO-ICH;
CHO CH;,

[Ag(NH3),]"OH~, CHj3MgBr,
H*/CH,OH

[Ag(NH;3),][TOH™, H'/CH;0H,
CH;MgBr

CH3;MgBr, H'/CH;0H,
[Ag(NH3),]"OH™

CH3MgBr, [Ag(NH3),]"OH™,
H*/CH,OH

13. Which of the following species is not

paramagnetic ?

B,

NO

CcO

O,

12. 9 ®u=o & fou Aty o w8 %9
B ;

o HO CH,
_—

HO-[-CHj

CHO CH;

(1) [Ag(NH3),]'OH", CH3MgBr,
H*/CH,;0H

) [Ag(NH3),]"OH™, H'/CH;0H,
CH3;MgBr

(3) CH3;MgBr, H'/CH;0H,
[Ag(NH3),]"OH™

(4) CHsMgBr, [Ag(NH3),]'OH,
H*/CH;0H

13, F @ 9 o e e T 0

1) B,
2) NO
3) CO
4) O,




14. Which of the following, upon treatment | 14. 7= H ¥ B, tert-BuONa & |1 AfHd
with tert-BuONa followed by addition of HH LT SHA 5 b FHeH 9, SHE &6 30
bromine water, fails to decolourize the ] TEH & § e me g g ?
colour of bromine ?

O O
1) (1)
Br Br
@) @)
o [T o [T
Br Br
CeHs CeHs
Br Br
O O
Br Br

15. Which of the following reactions is an | 15. T U @ HwiT @ rfufEEn sra=aTEy
example of a redox reaction ? (Reeto) srfufsran =1 Sereeor § 2
(1) XeF; + 2H,0 — XeO,F, + 4HF (1) XeF; + 2H,0 — XeO,F, + 4HF
(2) XeF, + O,F, — XeF, + O, (2) XeFy + O,F, — XeF, + O,

(3) XeF, + PFy— [XeF]* PF.~ (3) XeF, + PF; — [XeF] * PF.~

(4) XeFy + H;O — XeOF, + 2HF (4) XeFg + HyO — XeOF, + 2HF
16. AU is equal to: 16. AU f9% W, 98 T :

(1) Isothermal work (1) Hardr e

(2) Isochoric work (2) HH-ITEAER FwE

(3) Isobaric work (3) wHarl wE

(4) Adiabatic work (4) TG HE
C/Page 8 SPACE FOR ROUGH WORK / & & & fFIT{ S g
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17.  Which of the following molecules is least | 17. 7= # 9 A | A STANCH €9 H AdH
resonance stabilized ? feer ©7?

(1) QL (1) QL
©) ©)
0 0
& || o | |
©) ©)

X X
@ @ |

N _N

18. The increasing order of the reactivity of | 18. Sy1 3tfufsan % fau fa= gamet &1
the following halides for the Sy1 reaction srfufshaTcshar = sed Y ® :
is :

CH3(|ZHCH2CH3 CH,CH,CH,Cl CH3(|ZHCH2CH3 CH,;CH,CH,Cl

Cl Cl
(D (ID @ (I
p—H;CO-C.H, - CH,CI p—H;CO-C.H,—CH,CI
(III) (I11)

(1) @< <@ (1) (@) <[ <@

(2) (1) < () < (1) (2) (M1 < @< (I

(3) (1) < (D) < (1) (3) (D) < (D) < (1)

(4) (0 <UD < I (4) (D) < I < ()

19. 1 gram of a carbonate (M,CO;) on [ 19. T&h S (M,COg) % 1 UM sl HCl %
treatment with excess HCIl produces sty # e1fyfsra foren SiTar @ &R &«
0.01186 mole of CO,. The molar mass of 0.01186 Hidl CO, a1 2l &1 M,CO,
M,CO; in g mol 1 s : HeR §e99H g mol ~1 H §

(1) 11.86 (1) 11.86
(2) 1186 (2) 1186
(3) 843 (3) 84.3
(4) 118.6 (4) 118.6
C/Page 9 SPACE FOR ROUGH WORK / T% &g o T swe
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20. Sodium salt of an organic acid ‘X" produces | 20. Teh HEeh 3T 1 Tfeaq aau ‘X g
effervescence with conc. H,50,. ‘X’ reacts H,SO, % WY FEICRS ol ¢ | X ST
with the acidified aqueous CaCl, solution S CaCl, & e eAfufsRan war § iR
to give a white precipitate which THe SE&T <1 § S KMnO, & ST
decolourises acidic solution of KMnO,. foerm A TRA I e gl X ®
X' is:

(2) CcH5COONa (2) CH;COONa
(3) HCOONa (3) HCOONa
(4) CH;COONa (4) CH,COONa

21. The most abundant elements by mass in | 21. Teh &I AT % IR H G0 &l §'ﬁ2 g
the body of a healthy human adult are : g 9 THe o1el T § + AT (61.4%);
Oxygen (61.4%); Carbon (22.9%), FHTET (22.9%), BIEZISA (10.0%); qUT
Hydrogen (10.0%); and Nitrogen (2.6%). AEeSH (2.6%) | 75 kg IS 9t Teh A
The weight which a 75 kg person would o YRR G gt TH qeAm[eti sl 2H s |9
gain if all 'H atoms are replaced by *H e foan ST @ 39k YR H S gfg Brf, 9%
atoms is : T
(1) 10kg (1) 10kg
(2) 15kg (2) 15kg
(3) 375kg (3) 375kg
4) 75kg 4) 75kg

22. The major product obtained in the | 22. 7% sAf4fshan T Y g STel T IS ¥
following reaction is :

Br Br

\\\\\H t \\\\\H ¢
\\\\\ C6H5 BUOK o‘\\ C6H5 BUOK
CeH A CeH A
65 65

(+) (+)
(2) (*)CH;CH(O'Bu)CH,CH; (2) (*)CH;CH(OBu)CH,CHs
(3) CcH;CH=CHCH; () CH;CH=CHCH;
(4) (+)C¢H5;CH(O'Bu)CH,CH; (4) (+)C¢H5;CH(O'Bu)CH,CH;

C/Page 10 SPACE FOR ROUGH WORK / T% & & feTu sie
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23. Given 23. femmas,
C(graphite) +OZ(g) . Coz(g) ’ C(graphite) +02(g) - COZ(g) ’
AH°= —393.5 k] mol ! AH°= —393.5 k] mol !
Hy(g) + 30,(8) — HO() ; Hy(g) + 50,(8) = H0() ;
A H°= —285.8 k] mol~! AH°= —285.8 k] mol~!
CO,(g) +2H,0() — CHy(g) +20,(g) ; CO,(g) +2H,0(1) — CHy(g) +204(g) 5
A H°= +890.3 k] mol~! AH°= +890.3 k] mol !
Based on the above thermochemical T A T FEEE TR o STHR
equations, the value of A H® at 298 K for T 298 K T 3tfufsran
the reaction C(graphite) +2H,(g) — CHy(g)
Cgraphite) T 2Ha(8) — CHy(g) will be : o A H° 1 | B
(1) —144.0 k] mol~! (1) —144.0 k] mol ™!
(2) +74.8 k] mol~! (2) +74.8 k] mol~!
(3) +144.0 k] mol~! (3)  +144.0 k] mol ™!
(4) —74.8 k] mol™! (4) —748 k] mol~!
24. In the following reactions, ZnO is | 24. fr=1 erfufemransti ﬁ, ZnO A 1 HOT :
respectively acting as a/an :
(@) ZnO+Na,O — Na,ZnO, (@) ZnO+Na,O — Na,ZnO,
(b) ZnO+CO, = ZnCO, (b) ZnO+CO, - ZnCO,
(1) acid and base (1) oTRT qAT &R
(2) Dbase and acid (2) &k dAT 3TRA
(3) Dbase and base (3) &MTsh dAT &eh
(4) acid and acid (4) TR dAT ARA
C/Page 11 SPACE FOR ROUGH WORK / T% &td & foiq swte
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25. The radius of the second Bohr orbit for | 25. TESSH A & fdid AR Hef H1 A
hydrogen atom is : BT :
(Planck’s Const. h=6.6262 x 10734 Js; (=i feeish h=6.6262x 1034 Js;
mass of electron=9.1091 x 103! kg; 3@3@77[ 1 EHHM=9.1091 x 10 ~31 kg;
charge of electron e=1.60210x10"19 C; $c'1°h;'.T-| T 3MEN e=1.60210x10~1° C;
permittivity of vacuum frafa =1 e
€,=8.854185x 10" 12 kg~ Im~3A?) €,=8.854185x 1012 kg~ Im ~3A?)
1) 212 A 1) 2124
(2) 1.65A 2) 1.65A
(B) 476 A (B) 476 A
(4) 0529 A (4) 0529 A

26. Two reactions R and R, have identical | 26. Q1 srfafsrana, R, 941 R, % qd LTI
pre-exponential factors. Activation energy Tleh Teh 9 R, i Gishao e R, Ed
of R, exceeds that of R, by 10 k] mol ~1. If g s ¥ 10 k] mol ~!1 ST ©1 AR
k; and k, are rate constants for reactions sTfyferan R, @1 R, % faT 300 K W X
R; and R, respectively at 300 K, then fradies shuen: k, 991 k, gl dl In(k,/k,) =1
In(k,/k,) is equal to : T ¥ fohdch &R BRI ?
(R=8.314 ] mol~ 1K~ 1) (R=8.314 ] mol ~ 1K~ 1
1) 4 1) 4
2 8 (2) 8
@) 12 @) 12
4) ¢ 4) 6

27. A metal crystallises in a face centred cubic | 27. T 9T Helh hi=d =H = § fsheefaa
structure. If the edge length of its unit cell B T IS TR Teheh WA il R IS ‘a’
is ‘a’, the closest approach between two g, 0 uifas fiea # < wEmRd & o=
atoms in metallic crystal will be : fershead g BT

a a

D 5 N
(2) 2a (2) 2a
(B) 2V2a 3) 2v2a
4) 2a 4) V2a

C/Page 12 SPACE FOR ROUGH WORK / T% @Td @ felq s1e
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28. The group having isoelectronic species is :
(1) O, F ,Na*, Mg?*
(2) O?>7,F,Na™, Mg2*
(3) O~—,F,Na Mg™

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

29. Given
ECIZ/CI’ =136V, ECr3+/Cr =—0.74V
ECrzogf/Crgﬁ =133V, MnOj/Mn2* =151V,

Among the following, the strongest

reducing agent is :

(1) Cl-
2) Cr

(3) Mn2*
4) Cr3t

30. 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 :

28.

29.

30.

a8 9 forod aaeeiagt o € €
(1) O~,F~,Nat, Mg2*

2) 02, F~,Na*, Mg2*

(3) O, F,Na, Mg+

(4) O?7,F~, Na, Mg+

femn T ®,
Eqy, /o~ =136 V, Egar o, == 074V
B0z /et =133V, Eypor a2 =151 V.

fT= § 9 YeleldH STI9R ¢

(1) CI-
2) Cr
(3) Mn2*
(4) Cr3+

WSS &1 IUfkefd #, 3-Afa-u=-2-39,
HBr & 91 31f9feha i W Ush Heheld 3c1g
ST B | 371E & fere were ffam gumeafadt
! GE&T B

(1) Four 1) =R
(2) Six 2 =
(3) Zero (¢) A
(4) Two @4 =
C/Page 13 SPACE FOR ROUGH WORK / Y& ¥ & foaiq srmg

gcollegeduniaé



PART B — MATHEMATICS

3w 3w
4 4
31. The integral .[ is equal to : 31. HHRA .[ dx TR §
) 1T+cosx ) 1T+cosx
4 4
1) 4 1) 4
2 -1 2 -1
G -2 G -2
4 2 4) 2
32. Let I,= J‘tann x dx, (m>1). If [32. 9™ I, = Itann xdy,n>1) 31 AR
I,+I;=a tan® x + bx>+C, where C is a I,+I,=a tan® x +bax° +C %, 'l C Th
constant of integration, then the ordered HHTRE TR €, T hiad I (a, b) X ?:
pair (a, b) is equal to :
1 1
1 —1j 1 (—, —1)
o (3 CINE
1 1
— 2 -—,0
2 (5 @ (50)
1 1
= =1
v (5] ® (1
1 1
—i 4 — 0
v (59 @ (59
33. The area (in sq. units) of the region [ 33. &3 {(x, y) : x=0, x +y=3, x2<4y 94U
{(x, y) : x>0, x+y=3, x*<4y and y<1+ /x } &1 &=%a (I sohTedl) H T
y<1+ Jx}is:
7 7
1) = Z
m % 1 3
5 5
2y = 2 =
@ 2 @
59 59
3) — 3y =
s G 3
3 3
@4 3 @ 3
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34. A box contains 15 green and 10 yellow
balls. If 10 balls are randomly drawn,
one-by-one, with replacement, then the

variance of the number of green balls

drawn is :
(1) 4
6
2 =
12
3) =
(4) 6

35. If (2+smx)%+(y+1)cosx= 0 and
x

y(0)=1, then y(g) is equal to :

Wl WA

36. Let w be a complex number such that

2w+1=z where z=+-3. If

34.

35.

36.

T g | 15 &0 qer 10 el 1T €1 afe
TH-Teh H{h Agesd, Yfaeeman gfeq,
10 7S faehret S, a1 &8 TS 1 Hewn &
T :

1) 4
6
(2) b
12
3) =
4) 6

afg (2+sinx)ﬂ+(y+1)cosx= 0 d
x

d
y(0)=1% y(g)w%;

W[ W

UM o Toh g & T 8 fF 20+1=2
\_rlﬁZZ\/—_S%I ?Tr?{

1 1 1 1 1 1
1 -0’1 2| =3k 1 —0*-1 o =3k3%
1 wz (,)7 1 (1)2 (1)7
then k is equal to : WL R
1 -1 1 -1
2 1 2 1
@) -z @) -z
4) z @) z
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A
1

- A A A - A - A A A - A A
37. Let a=2i+j—-2kand b=i+j.|37. AWM a=2i+;—-2kd@b=i+;8l
- - - - - =
Letcbeavectorsuchthat‘c—a‘=3, HHT ¢ me%%‘c—a =3,
(—> —>) - (—> —>) - - - -
a X b/ x c| =3 and the angle between axblxcl=3a0c AR axbH
E) and:x_b>be30°. Then :-?is WWWSW%,??[Z-?W%:
equal to :
® 5 ® 5
1 1
2 — 2 -
@ < @ <
25 25
3 — 3 =
© 3 © <
4 2 4 2
38. The radius of a circle, having minimum | 38. —JIdH &IRA Il TH ga, S ok y=4—x>
area, which touches the curve y=4—x2 T @IS y = |x| 1 I AT T, I BT
and the lines, y=|x| is :
1 4(2-1) 1 4(V2-1)
2 4(2+1) 2 4(2+1)
G 2(2+1) G 2(y2+1)
@ 2(y2-1) @ 2(2-1)
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1 1 6xv/x
39. If for xe (0, %), the derivative of | 39 A xe (01 Zj % faT tan [ j <l

1—92°

t -1 6X\/; . \/— . h
i ol g(x), then g(x) THRAT /x - g(x) T, A g(x) TR T :
equals :

3x 3x
(1) 1—0:° (1) 1— 03

3 3
@) 1+ 923 @) 1+ 9x3

9 9
G) 14923 ©) 14923

Bx/x 3x/x
@) 1—9x3 @ 1—9x3

40. If two different numbers are taken from | 40. i =3 {0,1, 2,3, ... , 10} 4 9 3 fafie

the set {0, 1, 2, 3, ......, 10}; then the T fHeptell T8, @1 ST ANTHA a9l S
probability that their sum as well as 3T o FU& 9H, I o IR & 0T TH
absolute difference are both multiple of 4, TITIehal ©
is:
14 14
1 — 1 =
M 45 @) 45
7 7
2 — 2 2
2 = @ =
6 6
3 — 3 —
G) 55 ©) 55
12 12
4) — =
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lim cotx —cosx lim cotx —cosx
41. L P T 8 oquals g1, Hm ST 7O e g
2 (w2 1 27 (w—2x)°
1 1
1 — 1 l
ON- ON-
1 1
@ @
1 1
3 — 3 il
¢ - ) -
1 1
4 — 4) —
42. The value of 42. (ZlC ~10¢ ) + (ZlC 10¢ ) +
21 1 21 1
('cy = 1¢y) + (P - 10¢,) +
(?'cy = 10¢,) + (P, = 10¢y) + e +
21 10 21 1
(*'Cy = 19¢5) + (P1cy - 1¢y) + -
(21 = 19Cyq) FIAM 7 :
(*'C1o — 10Cyo) is
(1) 220 _ 99 (1) 220 _ 929
(2) 220210 (2) 220210
(3) 221211 (3) 22121
(4) 221210 (4) 221210
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43. 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
@ -

44. 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

43.

44.

N =TTl A, B 991 C & fag

P(A 3191 B § 9§ Fael U Hfed 2l ®)
=P(B YA C H ¥ shael Teh Hfed Bl ®)
=P(C3?WAﬁ@WQ$HﬁH‘€I?ﬁ%)=iH9ﬂ
P(Efi 99 weAd Tw Wi ufed @t
1

%):B%)

q ifgehal for 78 W 7 Tk T Hfed 8, §

I
@ =
@) 3
@ -

AT Teh Seaiek HAR AB UHt © T S@eht
AT RT A ABHw aA fog C ®
T ffy W feeq foig P U@ § fF AP=2AB
afg «LBPC=PB T, @l tan p SRR ¢ :

equal to :
Ol Ol
@ 3 @ 3
® > ® =
@ @ 5
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45. The eccentricity of an ellipse whose centre | 45. T Srded, 4 += qa1 fog W g, @l
is at the origin is % If one of its directrices Schadl % ¥ afe Sust Ttk frRdy= —4 ],
is x= —4, then the equation of the normal ar sueh fag (11 %j T I AT HT
to it at (1, %) is: GHHT B
(1) 4x+2y=7 (1) 4x+2y=7
(2 x+2y=4 (2) x+2y=4
B) 2y—x=2 B) 2y—x=2
(4) 4x-—-2y=1 4) 4x—2y=1

46. If, for a positive integer n, the quadratic | 46. 3fg foreft gquiier n & ferg, fgemdt wwiemTo

equation,
x(x+1D)+(x+1)(x+2)+.... x(x+1D)+(x+1)(x+2) +....
+(x+n-1) (x+n)=10n +(x+n—1) (x+n)=10n
has two consecutive integral solutions, % < hidsm T]Tm?il Bl %, A n IR T
then n is equal to :
(1) 10 (1) 10
2 11 2 11
3 12 3 12
4 o9 4 9

47. The following statement 47. 9 S

(P—q)—=[(~p—>g)—q] is : (P—q)=[(~p—>q)—q] :

(1) equivalent to p—~q (1) p—~q % T 7

(2) a fallacy (2) T TEIWM (fallacy) €

(3) a tautology (3) T YRl (tautology) g

(4) equivalent to ~p—q 4) ~p—q % TaqeA g
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48. The normal to the curve | 48. o y(x—2)(x—3)=x+6 % 39 foig W, Eidl
y(x—2)(x —3)=x+6 at the point where S5k 17— 318 <l HTedl &, G e aifets fe
the curve intersects the y-axis passes T G forg foig § SR ST § 2
through the point :
1 1 1 1
1 -, == 1 -, ==
M (2 3) @ (2 3)
11 1 1
2 -, = 2 -, =
@ (2 3) @ (2 3j
1 1 1 1
© (33 © (32
s (1 lj 4 (1 lj
49. For any three positive real numbers | 49. TH=l dH g arforsk Heet a, b ¢
a, band c, & ferg
9(25a2 + b?) +25(c2—3ac) =15b(3a + ¢). 9(25a2 + b?) +25(c2 — 3ac) = 15b(3a + ¢)
Then : %, e
(1) a bandcarein A.P. (1) a bdAc HHIM 9 | g
(2) a bandcarein G.P. (2) a, bd™ c IR & H g
(3) b, cand aare in G.P. (3) b, cTAMa IR J& | §
(4) b, cand a are in A.P. (4) b, c AU a HHIR IAH T
50. If the image of the point P(1, —2,3) in the | 50. 3Jfg fag P(1, -2, 3) &1 HHAIA
plane, 2x+3y—4z+22=0 measured 2x+3y—4z+22=0ﬁ_0|'6'9ﬁ'%|'79[\?ﬁi'@'[
parallel to the line, r_¥_z is Q, then T_V_ZFgum %, Q%, a PQ s
1 4 5 1 4 5
PQ is equal to : g
1) Va2 1) Va2
2 65 2 65
3) 35 3) 3v5
4) 2J42 4) 2va2
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51. If 5(tan? x — cos? x) =2cos 2x +9, then the | 51. afg 5(tan? x — cos? x) =2cos 2x+9, T

value of cos 4x is : Cos4xHHAME :
a = U
7 7
@ -5 @ -5
3 3
G -z ®) -
@ 5 @ 5

52. Leta,b,ceR. Iff(x)zax2+bx+cissuch 52. Il'Fﬂa,b,ceRl?Tﬁf(x)zax2+bx+cﬁ'{:ﬂ%

that a+b+c=3 and ﬁa+b+c=3%ﬁ$’lg9ﬁx,yeR%ﬁm
fx+y)=f@)+fy)+xy, V x, y e R, flx+y)=f(x)+f(y) +xy
10 10
then Z f(n) is equal to : g Z f(n) s ®
n=1 n=1
(1) 190 (1) 190
(2) 255 (2) 255
(3) 330 (3) 330
(4) 165 (4) 165

53. The distance of the point (1, 3, —7) from | 53. WW@%@ 1, -1, -1) T B ITa1 §

the plane passing through the point dar st aAfyds A Yw@re’
(1, —1, —1), having normal perpendicular x—1_ y+2 z-—4 o
= = a‘
- - 1 —2
to both the lines *— 1 = ¥ +22 - 2 2 ¥
- x—=2 y+1 z+7 . .
= = W W €, i g
dx—2:y+1:z+7 - 2 -1 -1 E

e T -1 -1 (1,3, -7 A&

5 5
1 —— 1 -~
O 73 @) V83

10 10
2) — 2 —
@ 7 @ 7

20 20
3) — 3) =
SN ©) V74

10 10
4 ] 4 —
@ 73 @) V83
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54. If S is the set of distinct values of ‘b’ for | 54. 39S, aﬁwﬁfwwﬁraﬂaﬁm%ﬁﬁ%
which the following system of linear for 1= g eI e
equations
x+ty+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 : T IS & TRl %, WS
(1) a finite set containing two or more (1) Tk IRHd = ¥ forem < = sifyre
elements 3TaTd ¥
(2) a singleton (2) TH & Fa9d ael 9= ©
(3) an empty set (3) ek o gq=HA g
(4) an infinite set (4) ok ITURMHD TH=T g
2 - 2 =3
55. If A= {_ J, then adj (3A2+12A) is | 55. 3dfg A = {_4 J g, T adj (3A2+12A)
equal to : TR T :
51 84 (51 84
M 63 72 M) 63 72
[ 72 —63] [ 72 —63]
@) -84 51 @) -84 51
3 [ 72 —84] 3 [ 72 —84]
©) |—63 51 ®) |—63 51
A 51 63 A (51 63
) 184 72 @) 184 72
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56. A hyperbola passes through the point | 56, W& sfqwRae™ foig P(v2, J3) I 2R S1aT
P(2, /3) and has foci at (2, 0). Then &, o1 SHRT AT (+2,0) WE, A SAfqaerer
the tangent to this hyperbola at P also % feig P ax @it 78 sty forw foig | gt
passes through the point : S 8, T’ E
1 (3, 42) 1 (3, 2)

() (-2, -3) @) (-2, -3)
(3 (3v2,243) 3) (32, 23)
4) (22, 33) 4 (242, 3v3)

57. Let k be an integer such that the triangle [ 57. HMI k Teh el W gfw %[HTTT, o ot
with vertices (k, —3k), (5, k) and (—k, 2) (k, —3k), (5, k) T (—k, 2) §, 1 &=hd
has area 28 sq. units. Then the orthocentre 28 1 TS ©, Ol P & wa-ohs forg folg
of this triangle is at the point : WE, TS

3 3
-3 o (1=
1 1
23] @ (23
1 1
2-3) o (23
3 3
3 o (v

58. Twenty meters of wire is available for [ 58. UTeh Hg_cﬁ = FN, Sl Teh 9qd ERPERC R
fencing off a flower-bed in the form of a w7 H %, I e HE & AU 9 Hiex ar
circular sector. Then the maximum area 3YETeH | T el oht SR Rl STTEehaH &hel
(in sq. m) of the flower-bed, is : (et ). ), § :

(1) 25 (1) 25
(2 30 2) 30
@) 125 (3) 125
4) 10 4) 10
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59. The function f:R — [—%, %} defined | 59. ™1 f:R — {_1, %} ,Si

as f(x)= ad 5/ is: f(x) = x Z‘gmqﬁqfqﬁ%:
T+x 1+x

(1) surjective but not injective. (1) ST=SIET § Tg Toheh! ol & |
(2) neither injective nor surjective. (2) A TS 3R 7 & whent B |
(3) invertible. (3) HhHUIE 1
(4) injective but not surjective. 4) Tohdhl § =] STToS1a! T8l ¢ |

60. A man Xhas?7 friends, 4 of them are ladies | 0. T safed X & 7 fis1 ®, fS# 4 Afgemd € qen
and 3 are men. His wife Y also has 7 3N €, 3Uh! uet Y % oft 7 fiya € o
friends, 3 of them are ladies and 4 are men. 3 Il'[%ETi q1 4 o9 21 =€ 9 T fom X aen
Assume X and Y have no common friends. Y &1 g SIS (common) T3 & Tod
Then the total number of ways in which 3T q0ehl i T 98 X 91 Y T 91y
X and Y together can throw a party 3 Hfgetisll qem 3 GEul &l Ul W Jan fh
inviting 3 ladies and 3 men, so that 3 friends X 1Y T o dH-dF 7 o1, ®
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.

"I C — ifdes fagm=

faw 73 gt aTE) FEE At AmEn §
3 W@heT & I FETiehd Tel &1

61. An observer is moving with half the speed | 61. Teh Y& Tkl 7Ifd it 3Tl 7fd | 10 GHz
of light towards a stationary microwave Frefd & Tk fEerR gaw a8 (microwave)
source emitting waves at frequency T T T S @18 | U&7k R ATd Tt q&H
10 GHz. What is the frequency of the T =t STgFd 1 HH BRI
microwave measured by the observer ? (YhT ST AA=3x 108 ms 1)

(speed of light=3x108 ms~—1)

(1) 121 GHz (1) 121 GHz
(2) 17.3 GHz (2) 173 GHz
(3) 153 GHz (3) 153 GHz
(4) 10.1 GHz (4) 10.1 GHz

62. The following observations were taken for | 62. 7= Y&l =l sf¥rert fafy & 9t =61 gee T
determining surface tension T of water by T A < for fohan S €1
capillary method :
diameter of capillary, D=1.25x10"2? m SHFRT 1 AWM, D=1.25%10"2 m
rise of water, h=1.45x10"2 m. Tt 1 9¢d, h=145%10"2m
Using g=9.80 m/s? and the simplified g=9.80 m/s2 TUT HITHFT HrI=Y
relation T=rth><103N/m, the T=rth><103N/m,aﬁ€®hﬂaﬂ%f§q
possible error in surface tension is closest I3 T | HrTfea e o1 fHehead A BT -
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. T 31U & F® ol wl ol Forxt # fo@man wen
shown in the figure. The ratio of the 7| TRE % UM r= A/ N\, T HHA B
wavelengths r=X\,/\,, is given by :

—E —E

A A

4 l 2 4 l 2

=g BT T R
M M

-2E —-2E
—3E— —3E—
1 r= E 1 r= 3
(1) 3 (1) 3
2 r= E 2 r= E
2) 1 ) 1
3 r= l 3 r= 1
3) 3 ) 3
4 r= é 4 r= é
(4) 3 ) 3

64. A body of mass m=10"2kg is moving in | 64. m=10"2kg SHHM 1 Tk [YU€ Teh HEAH
a medium and experiences a frictional T o W ® 3R Teh Y FA F= — ko?
force F= —ko? Its initial speed is IAYa w1 ¢ 1 fave &1 gRfryw an
0o=10 ms~ L. If, after 10 s, its energy is Uozloms_l%l IS 10 s o o1 TR el
1 1
3 mvoz, the value of k will be : 3 mvo2 LA k 1 HE BT :

(1) 1073kgs~! (1) 1073kgs~!

(2) 107*kgm™! (2) 107*kgm™!

(3) 107 'kgm ls~1 (3) 107 'kgm-1ls~1

(4) 1073kgm™! (4) 1073kgm™!
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65. Cp and C, are specific heats at constant | 65. &R & qen feer I W fafire £ of
pressure and constant volume respectively. EXNE Cp qa C, IR RIS RS E)
It is observed that
C,—C,=a for hydrogen gas glEelsH & fad, C -C,=a
Cp—Cvzb for nitrogen gas ArEers o T, Cp—Cvzb
The correct relation between a and b is : a 3R b & &= 1 T T BT
(1) a=b (1) a=b
(2) a=14b (2) a=14b
3) a=28Db (3) a=28b
4 _ 1 b 4 _ L1 b
@ a=7g @ a=1
66. The moment of inertia of a uniform | 66. T 5531 R 91 TR [ & Teh THM ST hl
cylinder of length I and radius R about its 3Tk SAfveTr fguTSTeh o HUE SSc ST
perpendicular bisector is I. What is the 13| ST el o et A & fad s1um
ratio I/R such that the moment of inertia I/R =B ?
is minimum ?
V3 3
1) — 1) —
M 3 M
2 1 2 1
3 3
3) A 3) NG
3 3
@ 3 @) 435
67. A radioactive nucleus A with a half life T, | 67. U Yfeaufoed Tfuysm-A STt 31@—341'{[ T
decays into a nucleus B. At t=0, there is %, T &9 Teh AI1YYh-B gl 99 t=0
no nucleus B. At sometime t, the ratio of W hig ot TfR-B &l gl Th 9HT t W
the number of B to that of A is 0.3. Then, TRt B 9 A <l T&IT i 3791 0.3 Tt
tis given by : 1 HH 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=Tlog (1.3)
T T
3 t= 3) t=
©) log (1.3) ©) log (1.3)
@) t=I log 2 ) t=I log 2
2 log1.3 2 log1.3
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68. Which of the following statements is | 68. f=fafed # 4 I | YT T § 2
false ?

(1) In a balanced wheatstone bridge if (1) T® dgfad == 9g H, 94 @
the cell and the galvanometer are fearHer &1 99 § s5e W A
exchanged, the null point is fagm fawg genfad 2rar g1
disturbed.

(2) A rheostat can be used as a potential (2) TH "W A ol fawa faurse =t
divider. TE ST L TR ¢ |

(3) Kirchhoff’s second law represents () TewE® o fgda a9 = & S
energy conservation. 1 TS |

(4) Wheatstone bridge is the most (4) RITRF AY ! UL g9 Ao Td
sensitive when all the four Bt & o1 =R yfadet s i qea
resistances are of the same order of AT
magnitude.

69. A capacitance of 2 pF is required in an | 69. Teh 1\3!%\1,?[ gy # Tk 2 wF TR o Fenfis
electrical circuit across a potential I 1.0 kV faver<r & fogsil o = o
difference of 1.0 kV. A large number of ®1 1 wF =@l & @gd 9R 94 st iR
1 wF capacitors are available which can 300 V favaR qs 989 #R Hehd §, SUcTe
withstand a potential difference of not gl
more than 300 V.

The minimum number of capacitors YU R9Y Sl I S o fad =gAad fedd

required to achieve this is : YT hi SATerearshal BT 2

(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 & 5=t o feerrereen # g St
current reaches steady state in the circuit, T uifar C o Henfs 92 37991 <1 | B :
the charge on the capacitor of capacitance
Cwill be :

E r E r
— A — AW
iy iy
i v
L AMAMAA— AV —
%) I
r r
1) CE—L 1) CE—L
2 (1 +1) @ (r2+1)
(2 CE_2 (2) CE—2
(r+1) (r+1)
3) CE-—1 3) CE-—1
(11 +1) (11 +1)
4) CE (4) CE
71. 2V 2V 2V 71. 2V 2V 2V
X X X X X X
10 10 10 10 10 10
X X X | X X
2V 2V 2V 2V 2V 2V
In the above circuit the current in each TR fo3 T aigy o g afqly o amy o
resistance is : U 8N :
(1) 025 A (1) 025 A
(2) 05A (2) 05A
B3 0A 3 O0A
4 1A 4) 1A
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72. In amplitude modulation, sinusoidal | 72. 3T Aige™ H SR de® 3T o,
carrier frequency used is denoted by o, 9 qen fare swmafa =i o, g9 €1 e
and the signal frequency is denoted by w_,,. EA i LR | (Ao,,) % 3 W I ©
The bandwidth (Aw,,) of the signal is such Ao <<o. =1 & § F=dr smgfa wgfea
that Aw, <<w. Which of the following TETH & Bt ?
frequencies is not contained in the
modulated wave ?

1) o 1) o,
(2 o,to, ) onpto
B) w.—o, B) w,—w,
4) o 4) o,

73. In a common emitter amplifier circuit | 73. n-p-nm@mﬁ@@wm
using an n-p-n transistor, the phase yads qRuy H Fafa du fria favai
difference between the input and the o= Al 1 | BT :
output voltages will be :

(1) 90° (1) 90°
(2) 135° (2) 135°
(3) 180° (3) 180°
(4) 45° (4) 45°

74. A copper ball of mass 100 gm is at a | 74. 100 gmmﬁmﬁﬂﬁﬁ@ﬁ"ﬁﬁaﬂw
temperature T. It is dropped in a copper Tl ¥ TH 170 gm Tt ¥ R T 100 gm
calorimeter of mass 100 gm, filled with % disl aﬁﬁﬂ":ﬁ?{, Sfifeh L o AT9HH )
170 gm of water at room temperature. g, o =@ fen s g CEEICEEEIRECT
Subsequently, the temperature of the TTIAM 75°C 9= ST € | T o1 | B8R
system is found to be 75°C. T is given by :

(Given : room temperature = 30°C, specific (fean & : T 1 A9HH = 30°C, TTel i fafm
heat of copper=0.1 cal/gm°C) S =0.1 cal/gm°C)
(1) 885°C (1) 885°C
(2) 1250°C (2) 1250°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. I & T fgferd 9= ﬁ, forfeai & <= =t er
are separated by 0.5 mm, and the screen 0.5 mm Td 9 =t fe’l 9 & 150 cm IR
is placed 150 cm away. A beam of light el G, TS9H 650 nm 3R 520 nm &l
consisting of two wavelengths, 650 nm e B, & I8 W e s a9 e |
and 520 nm, is used to obtain interference ST FA B 1 TS Fig sfas 4 ag
fringes on the screen. The least distance forg, el < wmeeAt &t < iRl T
from the common central maximum to the Brd €, St =gAad g4 2
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. T faga fgya =1 feer fgya sl ; g S
moment ; , which makes angle 6 with fFx-319 Qo R IA@IE | Toregga & Elz Ei
respect to x-axis. When subjected to an T @ W I8 9 S "E: <k H YA

— A = N
electric field E;=Ei, it experiences a Fa T fagd & E,=3 E;j @1 W
- A — -
torque Ty=1k. When subjected to EEEC ] ?ﬂTEl'\Uf T,=—T; 1 3TIHE HLdl 2l
%
another electric field E,=+/3 E; ]A it HI0T  <hT A BT
- -

experiences a torque T, = — Tq . The angle
01is:
(1) 45° (1) 45°
(2) 60° (2) 60°
@) 90° (3)  90°
4) 30° (4) 30°
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77. A slender uniform rod of mass M and | 77. U& €9F M Ud &g [ ] Udelt Td Th
length [ is pivoted at one end so that it can UM B 1 T U eRnra ® 599 f% ag
rotate in a vertical plane (see figure). There Teh AR Ivae B o1 Tehal & (Foa 2fad) |
is negligible friction at the pivot. The free X I TH0 T T | B oh g A H gh
end is held vertically above the pivot and T TR SR TR B fean s 81 =
then released. The angular acceleration T e T 0 DIV I © Al ITBT HIUTT
of the rod when it makes an angle 6 with T B
the vertical is :

z z
0 0
x x
2g . 2¢g
—2 sin 6 —2 sin 0
(1) Al sin (1) 3 s
(2) i—‘(l; cos 0 (2) 32—‘(15 cos 0
2g 2g
k=) 0 e 0
(3) 3] < (3) 3] °8
3g . 3g .
=) ) = 0
(4) 57 (4) Thi
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78. Anexternal pressure Pisapplied onacube | 78. 0°C W @ T Tk B R Tk Salldl P TR
at 0°C so that it is equally compressed from Sar ® food 98 9t e 9 e wifed
all sides. K is the bulk modulus of the BT | B % T T ST YRl ol
material of the cube and « is its coefficient K & W& 99ROl o T A o9 1 T
of linear expansion. Suppose we want to Yk A AHR H AT § ql 39k qaHH i
bring the cube to its original size by fehdT ST I ?
heating. The temperature should be raised
by :
P P
M oK D ak
3a 3a
@ Pk @ Pk
(3) 3PKa (3) 3PKa
P P
@) 3ax @ 3ax
79. A diverging lens with magnitude of focal | 79. T& 25 cm URHI Fl ®hE U JTHN
length 25 cm is placed at a distance of T H Th 20 cm IRATT Y HRE T h
15 cm from a converging lens of magnitude STTE o ¥ 15 cm &1 T W @ S 7
of focal length 20 cm. A beam of parallel Tk G Tehmel o1 S99 of g &R 3rafad
light falls on the diverging lens. The final B ® | ot e g
image formed is :
(1) wvirtual and at a distance of 40 cm (1) ST 3R Al <9 | 40 cm T
from convergent lens. L
(2) real and at a distance of 40 cm from (2) adfaes AR TTERI &9 § 40 cm L
the divergent lens. L
(3) real and at a distance of 6 cm from (3) amfae 3R SFER & ¥ 6 cm T
the convergent lens. ERY
(4) real and at a distance of 40 cm from (4) STEforeh 3R AR &9 & 40 cm T
convergent lens. ERY
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80. An electron beam is accelerated by a | 80. x—ﬁ?{@fwaﬂﬁ%m@ﬁgﬁw@a
potential difference V to hit a metallic %l favam=R V & @IRd ik 91 &l T W
target to produce X-rays. It produces siiafaa fear srar 21 s9w fafasa
continuous as well as characteristic X-rays. (characteristic) Td 3TfeRd (continuous)
If N i, is the smallest possible wavelength X-TerTel 3o Bt § | Afq X-Toreor Tagw o
of X-ray in the spectrum, the variation of 2AH G99 TR Nnin g @ log A i, T
log A\, ;,, with log V is correctly represented log V & @Y sqad ford Tt & @@l fa@mn
in: TR?

log V log V
(2) lOg Mmin (2) log Amin

log V log V
(3)  log Apin (3)  log Nmin

log V —>logV
4)  log Apin (4)  log Apin

log V log V
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81. The temperature of an open room of | 81. ¥ &l foroll ¥ TH ol L 30 m? A
volume 30 m3 increases from 17°C to 27°C el HE T ATIEE 17°C 9§ 5@ 27°C °
due to the sunshine. The atmospheric M@ B OHE h L AYHEA I
pressure in the room remains 1x10° Pa. 1x10° Pa & W1 T | A HEX o ST-L ST
If n; and neare the number of molecules in i G T BH 9 U8 TG o1 § hy: n; d
the room before and after heating, then nf%?ﬁ ne—n, 1 {8 ;
ne—n will be :

(1) 1.38x10% (1) 1.38x10%
(2) 25x10%° (2) 2.5x10%°

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

82. In a coil of resistance 100 €, a current is | 82. TR T o dqa § 100 Q Ffe =i
induced by changing the magnetic flux Fuee ¥ YRa o = fa3 § @i m
through it as shown in the figure. The FUSH! H TSI ATl Tl § sIgetrel ol gm0
magnitude of change in flux through the BT :
coil is :

10 10
Current LIy
(an%p-) (Q‘fc\?'q?)
. Time 0.5 sec _, ggg 0598
(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 % Fvea Ffale & HeorHe | S&
a galvanometer having a coil of resistance 5 mA I ¥ Yefed &I S © df g gl
15 Q, it shows full scale deflection. The het fagy <@ €1 s 0-10 V WHE &
value of the resistance to be put in series favemdt § a5 o foa fove o1 & gfeliy
with the galvanometer to convert it into a 1 TeaAIHIeX & |1l FUf she H ST BT 2
voltmeter of range 0—10 V is :

(1) 2.045%x103 Q (1) 2.045%x103 Q
(2) 2.535x10%Q (2) 2.535x10° Q
(3) 4.005x10° Q (3) 4.005x10° Q
(4) 1.985x10% Q (4) 1.985%x10° Q
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84. A time dependent force F=6t acts on a | 84. 1 kg SIHI <hl Teh VI, Teh HHI W faafx
particle of mass 1 kg. If the particle starts (time dependent) 9eT F =6t =hT SATHT hdl
from rest, the work done by the force 21 Ife o formmeen A Sadi e Al 98l 1s |
during the first 1 sec. will be : o1 g1 fohan T Tl B
1 22) 1 22]

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

85. A magnetic needle of magnetic moment | 85. T FrIhid 301 6.7 X 10 ~2 Am? Td STl
6.7x 1072 Am? and moment of inertia 3Ol 7.5%1070 kg m? aTcql reehid T,
7.5%107° kg m? is performing simple T 0.01 T ierdl & FHhid &5 | T 3T
harmonic oscillations in a magnetic field T F @ T 10 T I 1 FHF A
of 0.01 T. Time taken for 10 complete
oscillations is :

(1) 8.89s (1) 8.89s
(2) 698s (2) 698s
(3) 876 (3) 876s
(4) 6.65s (4) 6.65s

86. The variation of acceleration due to gravity | 86. ol % = ¥ U d o |1 e ORI g H
g with distance d from centre of the o 7 5 9 ford IR H wed SRl eI
earth is best represented by (R=Earth’s TN E? (R= Yot =t Foa)
radius) :

& A & A
) /\ ) /\
: d : d
O R O R
& &
@ /\ ) /\
: d : d,
O R O R
F/\ M
3 i 3 i
(3) | d (3) | d
O R O R
& &
4 4
o |/, o
O O
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87. A body is thrown vertically upwards. | 87. T fyug &l SR FR B TWE Thehl STl
Which one of the following graphs B = | P 9 U S %y o @l
correctly represent the velocity vs time ? TR eI B 2

t *
v v
(1) > (1) =
i *
v v
2 2
@ &VH @ XTH
i *
RV IRV
3 3
© - © -
t t
v v
(4) (4)
t—> t—>

88. A particle A of mass m and initial velocity | 88. SFHM m Td RS 97 v o Th HU-A
v collides with a particle B of mass = i TR A % % fER UI-B 9 Tl |
which is at rest. The collision is head on, g THkh qHE T JA Tl THE F 9
and elastic. The ratio of the de-Broglie fe-sifreft qimest A A Td Ap <R 3771 BT
wavelengths A , to Ay after the collision is :

N _ Ap —
M 5 2 M 5 2
Ay 2 A _ 2
@ 3 @ 3
Ay 1 Ny _ 1
® 2 ® N 2
Mo_ 1 M1
@ N T3 @ X 73
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89. A particle is executing simple harmonic | 89. T VI, STedehial T ¥ Tl e T FHL &
motion with a time period T. At time t=0, T HHT t=0 W 98 gremaeer i feafa § 71
it is at its position of equilibrium. The =1 # | &9 W A% TEA F W fast He
kinetic energy - time graph of the particle %1 el W ¢ ?
will look like :

KE KE
1 0 T t— 1 0 T t—
KE KE
@ o T T t— @ o T T t—
2 2
G o T T T t— G o T T T t—
4 2 4 2
KE KE
@ o T T T t— @ o T T T t—
2 2

90. A man grows into a giant such that his | 90. Tsh HI™, Tsh foremeter™ AHa H 39 TR
linear dimensions increase by a factor qRafdd grar € o et W faur 9 T g
of 9. Assuming that his density remains St € | A1 o 39k T H hig afedd e
same, the stress in the leg will change by a BT & A 3Tk < H wfeered o A1 21 e 2
factor of :

) < ) o

O M 3

(2) 81 (2) 81

3 o= 3 =

- G q

4) 9 4 9

-00o0- -00o0-
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Read the following instructions carefully : frerfeRaa FEsT s @ ug -
1. The candidates should fill in the required particulars | 1. STt st e gieaent 3R ST ( gy -1) W difed
;)31’11 t};ceBTel?thqofllgt and Answer Sheet (Side-1) with Taeror &1t @ier Wrge 9T & AT
ack Ball Point Pen. ,
- . . . 2. IWIAF gg-2 W forervr ferem/ siferd & o o @haer
2. For writing/marking particulars on Side-2 of the - - r
Answer Sheet, use Black Ball Point Pen only. A1eT Eze H '
3. The candidates should not write their Roll Numbers | 3- e Rt/ ST O ‘ER frerifia wom o e steaedt
anywhere else (except in the specified space) on the STUT STIhHIS T Fhal ol fore |
Test Booklet/ Answer Sheet. 4, T T ¥ Ford 3 TR AR frshel H & et Tk faehed
4. Out of the four options given for each question, only ' T
one option is the correct answer. .
5. For each incorrect response, Ya (one-fourth) marks of 5. 5‘5 h CTd ST @Hf‘aqwuwésf‘a’qﬁa faga 347*3[
the total marks allotted to the question (i.e. 1 mark) B3 Yy (TF-gterg) 9 (97 1 ) FA AT H 9
will be deducted from the total score. No deduction e fora Saw | afe ST oS | fordt o9 w1 e Sav 78t
from the total score, however, will be made if no g T T BT TTIT@
response is indicated for an item in the Answer Sheet. e n &, % A H [ T Kl ) ! )
6. Handle the Test Booklet and Answer Sheet with care, 6. tan IR T ?Rﬂ el 19 3 . EaEl
as under no circumstances (except for discrepancy in ferdl ot aRfEerfa 9 (Fecr wien g Td 3w 99
Test Booklet Code and Answer Sheet Code), another set gad F frerar 1 e & sisai), gy’ﬁ“ e RIEED
will be provided. 3YcTsY] T&] ] ST | .
7. The candidates are not allowed to do any rough work 7. I U W ER off TF FF 1 forE o A
or writing work on the Answer Sheet. All calculations/ | * ) .
writing work are to be done in the space provided for aTAfa Tl & | |eft TorT we ferans s s, wdven giken
this purpose in the Test Booklet itself, marked ‘Space ¥ fryifa e <t o ' T = & fou s’ g Amifed
for Rough Wor'k’. This space is given at the bottom of 2 WA fran smom | % TS T U8 T A= SR ST
each page and in four pages (Page 40-43) at the end of ¥ siq . . HER
the booklet. Yi&TeT < 3{d § =N g1 (T8 HEAT 40-43) T |
8. On completion of the test, the candidates must hand | 8- el T € W, 7eell et/ et Bied ¥ Eaf ST TA
over the Answer Sheet to the Invigilator on duty in the e Fteren o1 STaea W0 < | STeell STu |rer 39 urem
Room/Hall. However, the candidates are allowed to Wgﬁg‘[ TR T
take away this Test Booklet with them. . g
‘ . [ 9. T ST W S stsedl et i ST Hort e STevd
9. Each candidate must show on demand his/her Admit o
Card to the Invigilator. feam
10. No candidate, without special permission of the | 10. areftereh 1 Frieren =i fawiy srgafa o for =rg sreaeft
Superintendent or Invigilator, should leave his/her ST T A BE |
t. .
. ;e: tidates should ot loave the Ly | 11 TR Fteh 1 ST S fe o e et
. The candidates should not leave the Examination Ha » F T
without handing over their Answer Sheet to the R AR FEAER F for1 e spearef§ e €t e o1 l
Invigilator on duty and sign the Attendance Sheet afe feslt srszreff 3 O AR Sfefd T TR SR T
again. Cases where a candidate has not signed the foru ot =g | ST b SE SR U G olern § T
Attendance Sheet second time will be deemed not to arfera we RN it F A ST | sreeft ot |
have handed over the Answer Sheet and dealt with as . 31":@' =T FroTT Sufterfy w § &E
an unfair means case. The candidates are also required & . ke LA w
to put their left hand THUMB impression in the space SATT M
prov1ded in the Attendance Sheet. 12. Wﬁm/wam W‘@:Ww’ WW
12. Use of Electronic/Manual Calculator and any S TREt Seiaieh STRTT sl TAIT afsid ¢ |
Electronic device like mobile phone, pager etc. is N
prohibited. P bag 13. TeT B H AR o foaw sreeff qten e & @t
13. The candidates are governed by all Rules and w« . il g frrafea 21| o7 lf HT%T:[ > éh_
Regulations of the Examination body with regard to Tft el =1 e witen frer < el v fafei &
their conduct in the Examination Hall. All cases of W‘gﬁm|
unfair means will be dealt with as per Rules and St o Feogfiy
Regulations of the Examination body. 14. o ) H e G T I T BRI A T
14. No part of the Test Booklet and Answer Sheet shall be 1 Tl S
detached under any circumstances. 15. 3reeft gmuﬁmma:/ﬁaﬁuéwaﬂ'é% 3rcTar ferdt
15. Candidates are not allowed to carry any textual oft Wﬁ'ﬂﬁ:ﬂ |, gl‘a?r 1 gEaferad, e
material, printed or written, bits of papers, pager, ) -q-[ﬁ-q-f’ U, -:ﬁw WA 91 fedt ot R &
mobile phone, electronic device or any other material Wﬁﬁv SUSHTUI O Rt o AT
except the Admit Card inside the examination 2 al ) Gl Ll
room/hall. W S AT SUHRT R i STTACT & &1
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