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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,O)5Cl|Cl,.H,O
(2  [Co(H,0),CL,]CL.2H,0
(3)  [Co(H,0),Cl,].3H,0

(4)  [Co(H0)ICl

IV' CAREERINDIA

U A — @ fagm

& ek TEE A1 0.2 g oSt Wk 20 g |
foremen St § o SiSi= 1 fedieh 0.45°C 9 1
B S 1 Afe ufafes ufge Sfsie § |y
TR SR (fgaa) = § @ wfafesw tfae

(siSf o feTq K, =5.12 K kg mol 1)

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

CoCl;.6H,0 % 0.1 M foer@d % 100 mL
AgNO, & 3rfus # Afqgpd H1H W
1.2x 1022 3T 7aafud 2d €1 HFdt € -

(1) [Co(H,0)sClICl,.H,0
)  [Co(H,0),CL]CL2H,0
(3)  [Co(H,0)5Cl,].3H,0

(4)  [Co(H0)elCl

C/Page 2

SPACE FOR ROUGH WORK / T% & & feau e



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) ClI~ and ClO;
(2) ClO~ and ClO3
(3) ClO; and ClO3
(4) Cl17 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

IV' CAREERINDIA

aAAEeeH stfufswen § =1 o @ = @1 Aife
H2T 3G i HEequl | Scq= M ?
NHCOCH;,
@D
OH
2)
OCOCH,
®)
NH,
(4)
9 FARE 719 38 TS a7 Sl NaOH & 91
rfaferan et & o W e et Scrg =i
(1) Cl~ 7 ClOy
(2) ClO~ @ar ClO3
(3) ClO; den CIO3
)

Cl~ 91 ClO~

oot grery & R, offeam qen F=ifem
THI g T S 01 Yefid i § R oft, a7
@Gﬁﬂﬂﬂ%,%:

(1)  ehferam qen Fr=ifery, <A1 % & e
TR HH R NO, T O, 30 §

(2) I ART FEHE T §

(3) T TRl STEehTEe oA §

(4) 2 B TG €
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A water sample has ppm level
concentration of following anions

F =10; SO =100; NOj3=50
The anion/anions that make/makes the

water sample unsuitable for drinking is/
are :

(1) only SO;~

(2) only NO3

(3) both SO3~ and NOj
(4) onlyF~

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

(2) Nylon 6

(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.

() 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) (a) and (o)

IV' CAREERINDIA

T 5@ gfaeet § AT (ppm) ®R &
1 o 6t I §

F =10; SO =100; NOjz =50

I8/ A S S gfaswt w1 9 % fag
UG T &/ €, ¥/

(1) ¥ SO0~

(2) ¥ NOj3

(3) SO ™ NO; Il

(4) WHE-

=1 sigetehl B | $F 9§ Fgelsh B 5o SAIEeA

stfuferan affea &2

(1) e

(2) T 6

(3) Shalmse

(4) FTEAF6, 6

ferga e aut fe@rh vem <& = o

F@Q@?ﬁ%

(a) IR&TT Uil 1 AW, TIH THE h
T Y ForT | 9gd =1l 8 |

(b) OR&fHT ol 1 =AM, TIH TR 6
T i g | oIgd BieT T A

(c) uRa&fad green den Remu A &
SAYedHieh AT ST Teh S B |

(d) uR&fd green den aRemu Aem &

STYeIe i sga = 2 |
1 (b)TA ()
(2)  (a) @A (d)
(3) (b)TA(d)
(4)  (a) T ()
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9. pK,ofaweakacid (HA) and pK; ofaweak | 9. Teh gad A (HA) &1 pK, 91 Th G|

base (BOH) are 3.2 and 3.4, respectively. &eh (BOH) b1 pK; $hHRI: 3.2 91 3.4 gl
The pH of their salt (AB) solution is : Ik A9 (AB) h forereH 1 pH BT

(1) 1.0 (1) 1.0

2 7.2 2 7.2

3) 6.9 B) 6.9

4 7.0 4 7.0

10. The major product obtained in the | 10. ﬁﬂﬂfﬂf?ﬁmﬁmﬂ'@?m%:

following reaction is :

@) O

DIBAL — H DIBAL — H

el ——

K

COOH COOH
0 QACHO % QACHO
CHO CHO
OH OH
(2) X:J\Zi/A\\CHo (2) iii\Zf/A\\CHo
COOH COOH
OH OH
3) i;/L\ZT//A\\\C}K) 3) ii/L\Z?//ﬁ\\\C}K)
CHO CHO
(4) Q/\CHO (4) Q/\ CHO

COOH 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,0OCH;
H
OH

@
)
an

(2) HOH,C _O_ CH,OH

HO/ococH,

L

OH

(3) HOH,C _O_ CH,0H

HO

15

OH

(4) HOH,C O_ CH,OH

HO
OCH;

T,

OH

IV' CAREERINDIA

11. T W@ KOH faeem # f1=9 § 9 &9 @
FfiTh Th TTEEE THU & 9 H FIER
HAT ?

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

OH

(2) HOH,C _O_ CH,OH

HO/ococH,

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- CHj
CHO CH,

(1) [Ag(NH3),]"OH", CH3MgBr,
H*/CH;O0H

2) [Ag(NHz),]'OH™, H'/CH;0H,
CH;MgBr

(3) CHzMgBr, H'/CH;0H,
[Ag(NH3),]"OH™

(4) CHsMgBr, [Ag(NH3),]"OH ,

H*/CH;0H

13. Which of the following species is not

paramagnetic ?

(1) B,
2) NO
@) CO
4) O,

12.

13.

IV' CAREERINDIA

=1 wuraor & foaw sifiyerdent <1 TE %

IR

0
HO-T-CHj
CHO CH,

1)

2

®)

O

HO CH;

[Ag(NH3),]"OH™, CHj3;MgBr,
H*/CH;OH

[Ag(NH;3),]TOH™, H*/CH;0H,
CH;MgBr

CH;MgBr, H*/CH;0H,
[Ag(NH3),]"OH™

CH;MgBr, [Ag(NH;3),]"OH™,
H*/CH;O0H

= H @ A o oS g wE@ 2

1)

()

®)

4

B,

NO

cO

O,

C/Page 7 SPACE FOR ROUGH WORK / T% & & feu smg



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

15. Which of the following reactions is an

example of a redox reaction ?

(1) XeFg + 2H,0 — XeO,F, + 4HF
(2) XeF; + O,F, = XeF, + O,

(3) XeF, + PFy — [XeF]* PF,~

(4) XeFy + H,0 — XeOF, + 2HF

16. AU isequal to:
(1) Isothermal work
(2) Isochoric work
(8) Isobaric work

(4) Adiabatic work

14.

15.

16.

IV' CAREERINDIA

=1 H | P, tert-BuONa & @1l 31fha
T YT A S & fHAm W, S % T
1 T A B rame g § 2

1)

®)

)

Br

G
K
e

CeHs

=1 0 @ w9 @ erfufean qu==ia=g
(fretom) srfufsran =1 SeeTo & 2

1)
(2)
®)
4

XeFg + 2H,0 — XeO,F, + 4HF
XeF, + O,F, - XeF, + O,
XeF, + PFy — [XeF]* PF,~

XeF, + H,0 — XeOF, + 2HF

AU TS SR &, T8 © :

1)
2)
®)
4)

Gardt e
HH-3Tdfeh i
HHerel
TG
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17.

18.

19.

Which of the following molecules is least
resonance stabilized ?

OGOQ

@ |

\
Z

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

CH,CHCH,CH;  CH,CH,CH,Cl
|

Cl
Q) (I
p—H,CO—C.H, — CH,Cl
(III)
1) (1) < (1) < (1)
) (1) < (II) < (I)
3) (D) < (1) < (Im)
4) (D) < (1) < (ID)

1 gram of a carbonate (M,CO;) on
treatment with excess HCI produces
0.01186 mole of CO,. The molar mass of
M,CO; in g mol ™! is :

(1) 11.86
(2) 1186
(3) 843

4) 1186

IV' CAREERINDIA

17. 9= ¥ @ & W 19 TAfes €9 9 =JAad

fer 2

O
0
o [

o
X
@ |

N

18. S\l @ifafw=n & fau fi= 2ot &1
arfufsrarcrerar &1 dgdr %9 © ¢

CH;CHCH,CH;  CH,CH,CH,CI
|

Cl
Q) (I
p~H,CO—C.H, - CH,CI
(I11)
1) (1) < (1) < (1)
) () < (II) < (1)
@) () < (I) < (I
@) ()< (1) < (I0)

19. T i (M,CO;) & 1 UM i HCl &
sty | eAfufsra foren Siar @ &R &«
0.01186 Hrdt CO, TaT Bt 81 M,CO, i
He’ §9H g mol "1 H ¥ :

1) 11.86
) 1186
3) 843

4) 118.6
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20.

21.

22.

Sodium salt of an organic acid ‘X’ produces
effervescence with conc. H,5O,. ‘X’ reacts
with the acidified aqueous CaCl, solution
to give a white precipitate which
decolourises acidic solution of KMnO,.
‘X'is:

(2) C,H;COONa
(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 2H
atoms is :

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

The major product obtained in the

following reaction is :

Br

\\H
o tBuOK
CeHs —
CgHs

(+)
2)  (=)C,H;CH(O'Bu)CH,CH,
(3) C4H.CH =CHCH;
(4)  (+)CgH;CH(OBu)CH,C Hs

20.

21.

22.

IV' CAREERINDIA

T hiEih T 1 HISTH ad0 ‘X |5
H,S0, % |i¥ Sggeree <dl g1 ‘X i
Sefd CaCl, % W SAfufshan 7 8 iR
The fF&Y *dl § Sl KMnO, & 37t
[EEEEECIRUHEICEICCIRAIOGE

(1) Na,C,0,

(2) C,H;COONa
(3) HCOONa

(4) CH;COONa

Teh Te A & IRRH W o gfe |
Sgard | e a1el e © « SRS (61.4%);
FHIAT (22.9%), BIGISA (10.0%); AT
A (2.6%) | 75 kg a9 o1t Teh e
& IR G et LH wRAT9psii = 2H TAmRh 9
aeq fean S 1 39 YR ¥ Sl gfg 2t a8

1) 10kg
@) 15kg
(3) 375kg
4) 75kg
e erfuferan & 9 €9 o1l = SR ©

Br

H
\\\\\\ t
A

CeHs

(+)

—~

)
2) (*)C,HsCH(O'Bu)CH,CH;
3) CyHsCH=CHCH;
(4)  (+)CgHsCH(OBu)CH,C Hs

—

C/Page 10
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23.

24.

Given

C(graphite) +02(g) - Coz(g) ;
AH°=—-393.5 k] mol~!

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

CO,(g) +2H0() — CHy(8) +204(g) 5
AH°= +890.3 kJ mol !

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

< )+2H2(g) — CH,(g) will be :

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

(3) +144.0 k] mol 1!

(4) —748 k] mol~!

In the following reactions, ZnO is

respectively acting as a/an :
(@) ZnO+Na,O — Na,ZnO,
(b) ZnO+CO, — ZnCO;4

(1) acid and base

(2) ‘base and acid

(3)  base and base

(4) acid and acid

23.

24.

IV' CAREERINDIA

femn T g,

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

H,(g) + 30,(g) = H,O() ;
AH°= —285.8 k] mol~!

CO,(g) +2H,0(1) — CHy(g) +20,(g) ;
AH°= +890.3 kJ mol !

TR fe3 T SR THIE 6 STTER
™ 298 K 9 fufshan

C(graphite) +2H2(g) 2 CH4(g)
% A H° 1 7 B

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

(4) —748 k] mol™!

=1 arfufsranst §, ZnO 491 &1 ST ¢

(@) ZnO+Na,O — Na,ZnO,
(b) ZnO+CO, —» ZnCO;4

(1)  T%1 q1 &R

(2) «Teh qAT 3TFA

(3) &Neh qAT &h

(4) 3T qem ITRA

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=6.6262x 10734 Js;
mass of electron=9.1091 x 103! kg;
charge of electron e=1.60210x10~1° C;
permittivity of vacuum

€,=8.854185x 1012 kg~ Im ~3A?)

1) 2124
2) 1.65 A
(B) 476 A
4) 0529 A

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

R=8314] mol_1K_1)

(

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

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 :

n 5
2) 2a

() 22a
4) 2a

25.

26.

27.

IV' CAREERINDIA

BRSNS YRHIY] o fgdia IR el i TS
_&;ITIT‘

(=i feerieh h=6.6262x 1034 s;
ST Rl §e9HM =9.1091 x 10 ~31 kg;
AR T 3EW e=1.60210x10-19 C;

frata =1 wregdis

€,=8.854185x 1012 kg~ Im ~3A?)

1) 2124
(2) 1.65 A
() 476 A
(4) 0529 A

qr arfafseanedi, R, 991 R, & q& =@t
O T S B 1R, FI EHRAT 9 R, h
Hfraor et ¥ 10 k] mol~ ! sIer §1 Afe
fafshan R, dem R, & feTT 300 K W =X
Terdish shast: k, 99 k, © T In(ky/k,) 7=

H 9§ foree e 3 2
(R=8.314 ] mol~ K1)
1 4

2 8

3) 12

4) 6

T o] Helh higd o9 9= § fheefad
At T1 AfE TR Theh A I HR THE ‘a’
%, @ uifes ffea § 9 R & &=
Hfeehedd g4 Bl

n 5
2) 2a

() 22a
4) V2a
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28.

29.

30.

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

(2) O27,F7,Na™, Mg2*

(3) O~ ,F~,Na Mgt

(4) 0O27,F~, Na, Mg?*

Given
EC12/C1‘ =136V, ECr3+/Cr =—0.74V
ECrZOg_/CrH =133V, MnOj/MnZ* =151V,

Among the following, the strongest
reducing agent is :

1) Cl-
) 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
() Six

(3)  Zero
4) Two

28.

29.

30.

IV' CAREERINDIA

T qu 9 ameciagH weis €,
(1) O~,F7,Nat, Mg?*

(2) O?7,F7,Na*, Mg?*

(3) O ,F7,Na Mg*

(4) O2?7,F~, Na, Mg2*

fem e g,
Egy, o~ =136 V, Egpav o ==074 V
B0z /e =133 Vi By o =151V,

7= o 9§ gelerdd STIEE ©

1 Cl-
@) Cr
(3) Mn2t
(4) Cr3*f

TWEES & Suifd §, 3-Af¥a-u=-2-39,
HBr o 91 SATIhA1 i T Teh Gehotd 3¢S
AT € | STe & T geve fafam wameafadi
T @& B

(1) =R
2 =
@) =
@ @
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31.

32.

33.

PART B — MATHEMATICS

M:]'—hp";f

The integral is equal to :
1+ cosx

1) 4

2 -1

@ -2

4 2

Let n = J‘tann 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 :

o (3-1]
> (59
» (51
9 (5]

The area (in sq. units) of the region
{(x, y) : x=20, x+y=<3, x’<4y and

y<1+/x}is

(SN

32.

33.

IV' CAREERINDIA

W B — TIfUTd
3w
4

WI ¥ e
Tr1+cosx
4

1 4

2 -1

@ -2

4 2

AET I, = [tan® xdy, (n>1) 1 3Afg

I,+I,=a tan® x +bx®+C %, Ele Th
YHTHEH 3TeR T, T hid 74 (a, b) IR & :

&30 {(x, y) : x=0, x +y=3, x2<4y qdT
y<1+ x )} 1 &%a (T shEal) H R

,\ ,\ A
W N —
N p— N

—~

i~

=

N | w »—\|o1 N W[\
N | O
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34.

35.

36.

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
@ =
G =
4) o

If (2 + sinx) % + (y + I)cosx = 0 and
x

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

Wik W

Let w be a complex number such that

20+1=z where z=+-3. If

1 1 1
1 —0?-1 w?| =3k
1 wz u)7

then k is equal to :
1 =1

2 1

G -z

4) z

34.

35.

36.

IV' CAREERINDIA

T 9 § 15 &0 q91 10 et 1S €1 afe
TH-Ts Fih Agwadr, Ffaeemy dfeq,
10 ¢ freprelt ST, 1 &4 S ) GE@m @b
TR E :

1) 4
6
() >
12
3) =
4) 6

BIE (2+sinx)%+(y+1)cosx=0?fm
x

y(0)=1%, @ y(g) TR T :

m -
™, %
6 5
@ -2

Ml o Tk GfHg =& T € fF 20+1=z
Glﬁz=\/—73%| er?:

1 1 1

1 —0>-1 o’ =3k %
1 w? o
KR T

1 -1

2 1

@) -z

(4) z
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37.

38.

— A A A b A A
Let a =27 +j—2k and b=1i+ j.

- - >
Let ¢ be a vector such that |¢c — a| =3,

(@ xB)x?

- - - - -
c and a X bbe 30°. Then a - ¢ is

equal to :

= 3 and the angle between

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

The radius of a circle, having minimum
area, which touches the curve y=4-x?

and the lines, y= x| is :

1) 4(2-1)

2 4(2+1)

3 2(v2 +1)

4 2(2-1)

IV' CAREERINDIA

— A A A - Ay A
37. WMla =2i+j—2kdMb =i+ j 8l

38.

- -

w?@ﬁwm%ﬁ‘c—a
(:xg)x?=3as’ﬂ?3ﬁtzxﬁé€

FT B RTI0°E, A 4 - ¢ TWERE

=3/

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

AqH HAF gl TH o, S a5k y=4— 12
T XS = || Tt A, W R

1 4(N2-1)

2 4(V2+1)

G 2(2+1)

@ 2(2-1)
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IV' CAREERINDIA

1 1 6xJx
39. If for xe (0, %), the derivative of | 39- RICEE (0/ Z) % foIT tan [ J <l

1 —9x3
t -1 6X\/; . \/— . th
m T s g(x), then g(x) 3TTHAT /x - g(x) T, T g(x) TR T :
equals :
3x 3x
(1) 1—o:° 1) 1—os2
3 3
@) 1+ 923 @) 14923
9 9
G) 14923 G) 1493
3x\/; 3x\/z
@) 1-9x3 @) 1— 93

40. If two different numbers are taken from | 40. dfg = {0, 1, 2,3, ... , 10} T ¥ g fafim

the set {0, 1, 2, 3, ...... , 10}; then the HEad feprelt T2, O ST AT qT S
probability that their sum as well as SR o T1& 9, 1 o IR % 076 B At
absolute difference are both multiple of 4, P IEET A
is:
14 14
1 — 1 =
O O
7 7
2 — 2 <
@) 55 @) 55
6 6
3) — 3y  —
) 55 @) =
12 12
4 — 4 <
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IV' CAREERINDIA

41. 3}1_1‘)1‘% —C(E:Tx—_zjc())g ol equals : 41. J}l_r% —C(Z:Tx_;(;;; L SR R
M M
@ 5 @ 5
® ®
@ - @ -
42. The value of 42, (21C1 - 10C1) + (21C2 — 10C2) +

(%'cy = 10¢;) + (?'cy - 10¢,) +

(?'cy - 10¢y) + (?'cy — 10cy) + . +

(%'Cyp = 19Cyg) s :

(1) 220-29 (1) 22029

(2) 220210 (2) 220210
(3) 22121 (3) 221-»oM
(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

P(All the three events occur

. 1
simultaneously) = IR

Then the probability that at least one of
the events occurs, is :

m =
@ =

7
®) 33
@ -

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 :

M 2
@
R
-

43.

44.

IV' CAREERINDIA

T TS A, B den C & faq

P(A &19a1 B H 9 Fael T =fed 2l ©)
=P(B 3991 C H ¥ hadl Tk Hfed eidl §)
=P(C3TWA1§§WW€T&H'@H°I%)=%H9JT
P(Efi dF el Wk Wiy ufed Bl
1

H-L%

1 Wil foh 0 9 7 Tk ST Hfea 8l § :

m L
@ =

7
®) a3
@ =

T Ush SEaeR HHAR AB UHT § foF 3gam
far A R AT ABHT Hem feig C ©
T yft W frorg foig P ¥@n § fF AP=2AB
Ife LBPC=B T, Tl tan p SRR T :

O | N

@)

O | >

2)

NS o

®)

)

| =
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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

4x +2y=7

(1)

2 x+2y=4
@) 2y—x=2
(4)

4x—2y=1

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

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

+(x+n—-1) (x+n)=10n

has two consecutive integral solutions,

then n is equal to :

(1) 10
2 11
3) 12
4) 9

The following statement

p—q)—>[(~p—>g)—>q] is :

(

(1) equivalent to p—~q
(2) a fallacy

(3)  a tautology

(4) equivalent to ~p—q

45.

46.

47.

IV' CAREERINDIA

T <regd, o s g fag W T, &6t
W%%l Ife SHeh! Tk ATy = —4 %,

ﬁw@ﬁg@,%)mw@aﬁﬁam
THR T

(1) 4x+2y=7

(3

)

(2) x+2y=4
) 2y—x=2
)

(4) 4x—-2y=1

If fordt emqUIier n o foru, fgemdt TRt

x(x+1)+(x+D)(x+2) +....
+(x+n—1) (x+n)=10n

% 1 S QUIRIT B &, T n SO T :

1) 10

2 11

3) 12

4) 9

= he
(P—=9)=>[(~p—9)—q] :

(1) p—o~q% THIHA §

(2) TH M (fallacy) T
(3) TH T (tautology) T
(4) ~p—q%F WA T
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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 :

o (-t

For any three positive real numbers
a, band c,

9(25a2 + b?) + 25(c2 — 3ac) = 15b(3a + ).
Then :

(1) a, bandcarein A.P.

(2) a, bandcarein G.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, i W- = is Q, then
1 4 5

PQ is equal to:

1) a2
(2) 65
@) 35
4) 242

48.

49.

50.

IV' CAREERINDIA

Tk y(x —2)(x—3)=x+6 % 39 foig W, Eidl
ek y-3781 1 el &, Qi T siferd e

H 9 forg foig 9 S STan 72
o (1

o (1Y

o (4

» (33)

foheal T eFTcHe aRiaeh G&sTi a, b adl ¢
% fog

9(25a2 + b?) +25(c2 —3ac) = 15b(3a + )
A

(1) a,bdAMc TAR J& § &

(2) a,bdATC TR F& H

(3) b,cqAa IR J& | §

(4) b,cTqMa AR F& | §

afe fag P(1, -2, 3) &1 EHIAA
2x+3y—4z+22=0 ¥ o2 yfafsd s @

%:%zéim%@%ﬁmw

g:

1 Va2
(2 65
B) 35
4) 242
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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, c e R. If f(x) =ax?+bx +c is such
that a+b+c=3 and

fety)=f)+fy)+ry, Vx 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
x—1_ y+2 z-4
-2 3

dx—2=y+1=z+7 -
an 7 AR

to both the lines

—
N
N
N [y N
]| O1
Sz 9= 3

10

—_
N
N
@‘
(6]

51.

52.

53.

IV' CAREERINDIA

Ifg 5(tan? x — cos? x) =2cos 2x +9, dl
cos 4x R AM T :

M :
@ -
® -
@ 5

AMla, b, ceR1 AR f(x)=ax2+bx+c T T
fF a+b+c=3 ¥ a1 |ft x,yeRéﬁf?fQ

flx+y)=f(x)+fy) +xy
10

A D f(n) SRR E:
n=1

1) 190
(2) 255
(3) 330
(4) 165
Tk qHadt S foig (1, —1, —1) ¥ B S@r
gl fogwt  Afydas @At Ymren
x—1_y+2 z—élaqu
1 -2 3
x—2 y+1 z+7 . .
SR R &9 g, & foig
1,3 -7 e:
5
1) N
10
(2) Nz
20
3) N7
10
4) NG

C/Page 22

SPACE FOR ROUGH WORK / T% & & feau e



54.

55.

If S is the set of distinct values of ‘D" for
which the following system of linear

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

has no solution, then S is :

(1) a finite set containing two or more

elements
(2) asingleton
(3) an empty set

(4) an infinite set

2 —

If A={_ J,then adj BAZ+12A) is
equal to :

51 84
D e 7

[ 72 -63]
@ -84 51
3 [ 72 -84
©®) =63 51|
\ 51 63
@ 184 72

54.

55.

IV' CAREERINDIA

afg s, b’ st = fafvm a1 aq=4 © iS5
fore f= Y g fem

x+y+z=1
xtay+z=1

ax+by+z=0

HHE A TR S, WS
(1) T Rt = & fod < sttt
T §

(2) TH & AGFd el =T ©
(3) TF e og=a e
(4) TH uRfHd Ig=T

2 -3
afs A= {_4 J 2, @ adj 3A2+124A)
T T :

(51 84
W e 7

[ 72 —63]
@ 181 =
o [ 72 8]
©®) -63 51
) 51 63
) 84 72
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56.

A hyperbola passes through the point
P(4/2, +/3) and has foci at (*2, 0). Then

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

V2)

342, 24/3)

57.

58.

(\/3
(—v2, —V3)
(
(242, 343)

Let k be an integer such that the triangle
with vertices (k, —3Kk), (5, k) and (—k, 2)
has area 28 sq. units. Then the orthocentre
of this triangle is at the point :

) b
X
) (3
) (b3

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
) 30
3) 125
4) 10

56.

57.

58.

IV' CAREERINDIA

T FfaweEer fag P((2, /3) B S
T, T SHRT AT (2, 0) R E, T STfaoRaer™
o foig P Eii= T T 5 foig @ g
S, 98T :

1 (V3,V2)
@ (-V2,-3)
B3)  (3v2,243)
@ (2v2,3V3)

T k T U QU § R fep, o o
(k, —3K), (5, k) T91 (=k, 2) ¥, T &=ha
28 T THE T, A S & da-hs o feig
RETCE:

® A7)

T Fell bl FI, S T g9 6 69 @€ &
w9 Y §, 1 See] L & fou o Hiet ar
3T B | Al el bt I B SR S
(et =t #), §

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

60.

The function f:R > [—% %} defined

7

X
1+x

is :

as f(x) =

2 4

(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

59.

60.

IV' CAREERINDIA

g [ 1)

Y g uftafea §

1+ 22

fx) =

(1) ST=STa § W] Tehen! T8 & |

(2) AW ABTE! HR T T Thh! ¢ |

(3) HAUE T

(4) THh! T T D Tl S

T Af X & 7 o €, 5o 4 wfged € qen
3 9% ¥, SH! Ul Y & off 7 fom € o
3 Afecd qem 4 &9 § | I T T foh X qen
Y 1 HE WA (common) 1 & g1
I Tl & @& S9H X qa Y TH 9y
3 wfgenstl qem 3 gEW &l 9l W g fh
X AN Y YAk & - i o1, ©

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=3x10% ms~1)

(1) 121 GHz
2) 17.3 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"2m
rise of water, h=1.45x10"2 m.

Using £=9.80 m/s? and the simplified

rhg

relation T= T % 10° N/m, the

possible error in surface tension is closest

to:

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

61.

62.

IV' CAREERINDIA

"I C — ifaes fagm=

faw 73 gt arE) YErgtaar e §
3T THeT @ AN YElehd Tel &1

T U&Teh WehT¥l 711 sl Tl 1fd § 10 GHz
A o Tk fEeR g&u a8 (microwave)
BId ot T S @1 € | Yafeh g A T gew
T Y 3TGFd T T B

(ehTeT ST AA=3x108 ms 1)

(1) 121 GHz

(2) 173 GHz

(3) 153 GHz

(4) 10.1 GHz

153 Tt <l ohf3TeRT Tty & 9Tt ot I8 T
T =19+ o ferd fohan e €

¥R o1 =M, D=1.25x10"2m
M 1 =@, h=145%x10"2m
g=9.80 m/s2 qUT HIATHFT TFIH

T=ngx103N/m,3lﬁ3'CI'€ﬁ1Tao‘{ﬁ§'Q

g3 a1 B wefed Ffe ot feheam 9 2
1) 1.5%

(2) 2.4%

(B) 10%

(4) 0.15%
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63. Some energy levels of a molecule are

shown in the figure. The ratio of the

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

~E
N
4 l 2
—=E--q----Y-fpo---
3
M
—2E
—3FE —
2
1 r=3
3
2 =7
1
G =3
4
4 =3

64. A body of mass m=10"2kg is moving in

a medium and experiences a frictional

force F= —kovZ2.

0p=10 ms™".

8
(1)
(2)
)
(4)

Its initial speed is

L If, after 10 s, its energy is

1
= mvoz, the value of k will be :

103 kgs!
104 kg m~!
10" Tkgm~1s™1

103 kg m~1

63.

64.

IV' CAREERINDIA

Teh Y] & FB Holl &l bl Fost # fe@mn T
T TR % ST r=\,/\, F HH B :

~E
A
4 l 2
—=E--q----Yfo--
3
M
—2E
—3E —
2
1 r=3
3
@ =7
1
() r=3
4
@ r=3

m=10"2kg HHM h Tk fYUg T Aeaq
T S @ T SR TH W 5 F= —ko? &
sva &Ial g1 fgve &1 yrfrysw am
0o=10ms~1 81 AT 10 s % 1< IHHT Sl

1
8

1)
2
®)
4

mzfozﬁ?ﬁkaﬂqﬂ‘@"'ﬂ:

1073 kg s~
10"4 kg m~1
10" Tkgm~1s™1

1073 kg m~!
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IV' CAREERINDIA

65. C, and C, are specific heats at constant | 65. &R T dur feer emadT w fafyme ST
pressure and constant volume respectively. HH: C, dAC, g1 o S © T
It is observed that
C,—C,=a for hydrogen gas RIS & T, C,—C,=a
C,—C,=b for nitrogen gas Agers o T, C,—C,=b
The correct relation between a and b is : a 3R b & o T TEl T BT
(1) a=b (1) a=b
(2) a=14Db (2) a=14b
3) a=28b 3) a=28b
9 a=—b 9 a=—b
( ) a 14 ( ) a= 14
66. The moment of inertia of a uniform | 66. T& 51 R 9 &% [ o Teh GHM Seid I
cylinder of length I and radius R about its 3Gk AT fgTSTeh o WU Secd STE0
perpendicular bisector is I. What is the 131 Sed S0l ok faH W o ford eTgara
ratio /R such that the moment of inertia I/R S &M ?
is minimum ?
3 3
1) — 1 —
m o
@ 1 @2 1
N 2 3
G 7 G 5
3 3
4) 43 @ |3
67. A radioactive nucleus A with a halflife T, | 67. Teh Ifeaufaea Afier-A fSgent 31@—31'@[ T
decays into a nucleus B. At t=0, there is %, 1 & Teh A1TYh-B HAA g1 T°T t=0
no nucleus B. At sometime t, the ratio of LS @3‘ o} TfeR-B =& ®1 Th 9T t W
the number of B to that of A is 0.3. Then, TRl B 9T A i T 1 391 0.3 gt
tis given by : 1 | BT
(1) t=T log 1.3 (1) t=T log 1.3
log 2 log 2
(2) t=Tlog (1.3) (2) t=Tlog (1.3)
@) b= () =
log (1.3) log (1.3)
1
(@) t:I og 2 @) t:I log 2
2 log13 2 log13
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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)  Arheostat can be used as a potential
divider.

(38) 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
@) 32
4) 2

68.

69.

IV' CAREERINDIA

frfafea & § F 91 HeF oW © 2

(1) & Hgfad =ewed §g |, 99 @
el ® H H aked W I
fagr fag genfad 2rar g1

(2) Tk 9N R &l fava faurs &t
TE STANT T Fohdl € |

@) fwEre w1 fgdta frem s & S
CAERIRIES

(4) SRTEM |Y H IR qa9 Y q9
Bt € ST =R FfqE 1 giErr go
BRI

T forga 9Raer ° Tk 2 wF =ifikar & g
1.0 kV favamR & fagsti & = e
¥1 1 uF i % ogq o) guifer s fe
300 V favam=R d& 84 # Tehd ¢, SUaTsdl
g

I U9 1 U S o fordl =gaad ferda
el i STaeaehl B 2

1 16

2) 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 :

In the above circuit the current in each

resistance is :

(1) 025A
2). 05A
G 0A
4 1A

70.

71.

IV' CAREERINDIA

31 T wfgey H W o feermaeen # ug= St
T A1 1fiar C & Henf W STrart o1 91 2

(2)

3) CE-_1

4)

TR fe ¥ 9fgy ¥ yds 9faly | Or
II'FI'@TIT:

1) 0.25A
(2)
®)
4)

05 A

0A

1A
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72.

73.

74.

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

1 o

(2) o,to.
B) o,—w,
(4) op

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.
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M HIge H ST aT8sh S &l o
Y qen farat s A o, | 9 ¥ faea
I A0S ALK (Aw,,) HI T TE I §
Ao <<o. =1 # | S g "rgierd
T H T A ?

1) o

(2) o, two,

3) 0.~ o,

4 o

n-p-n IR I SR G T SIS IS
yade uftuy § faf¥m den frfa fawai &
= HeATd? BT | 8T :

(1) ~90°

(2) 135°

(3) 180°

(4) 45°

100 gm S| ST dfl o Teh Tiie <hT AT9HM
T ¥ 3§ TH 170 gm I § W T 100 gm
% disl o ShelHIe, Siifeh HHY & ITHA T
g, H T fean Sa1 ®1 qcavenq e
T 75°C @ S § | T o1 A S

(fean & : AL &1 199 = 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) 156 mm
4) 156 mm

An electric dipole has a fixed dipole

moment f)), which makes angle 6 with
respect to x-axis. When subjected to an
- A
electric field E;=Ei , it experiences a
— A .
torque T;=1k. When subjected to

N A
another electric field Ep=+/3E;j it

- —
experiences a torque T, =~ T; . The angle
0is:

(1) 45°

(2) . 60°

(3) 90°

(4) 30°

75.

76.
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I o T Tfert i o, faft & ot &t g
O.5mm®ﬁaﬁ@ﬁ@§\ﬂ150cm%| Th
Tl G, f9H 650 nm 3R 520 nm FT &
ToRed € W U W R i oAe H
ST w1 IS g S 4 a8
@?ﬁ%,aﬁ%q@@"ﬁ

(1) 7.8 mm

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

w forea fgya 1 feor fgya emget p 2
o x-3121 /0 HIUT A T | forega &t §1=E?

# T W T a9 S Ty= ok F S
T §1 R 89 Ey=3 E, | # W@ W
IE I Il ﬁ:—ﬁ HT AT HIA T

10T @ ST A B :

(1) 45°
) 60°
@) 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) 23—‘? sin 0
(2) ?;—‘(l% cos 0
(3) é—? cos 0
4) 32—‘? sin 0

77.
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T FA9H M TS ol [ 1 qaelt T8 Th
TuH BT H TH (90 Y § f5ad & 0%
T AR THae H 0 Tkl § (e 3fad) |
{1 1 T T ¥ BT H g FAR A
F IR AR W B fean S g1 v
BT S W 0 HIT TG 7 A SHHT HIOMNI
TR BT

0
X
) 23—‘? sin 0
(2) z—‘? cos 0

o3

3 2 cos 0
G 3

4) 32—‘;; sin 0
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78.

79.

An external pressure P is applied on a cube
at 0°C so that it is 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 WK
3a
2  px
(3) 3PKa
P
4)  3.K

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) virtual 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.
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0°C T W T TH o9 T T Sa1d P o
Sl ® 598 98 et W | aer witfea
B 71 T I BT ST TR Ul
K U& Y@ Y8R Tl o 1 afE =9 @ T

Tk A SRR H A1 © Ol SHeh AT9HH i
fenat srgrt g 2
P
-
3a
@ PK
(3) 3PKa
P
@) 3.K

Teh 25 cm IRA 1 HRE g o TIER
O R Teh 20 cm IRHATIT Y BIRE T R
SRR 7 ¥ 15 cm T T TR @1 S B
Toh THIMR TR G 3T9ERT o T Tfad
g1 § | it gfafes g

(1) oMt iR STFErt o | 40 cm 0
L°ry

(2) aTfaE AR AIER T F 40 cm T
* Ly

(3) Ttk IR AHRI &1 ¥ 6 cm T
ery

(4) arEdfaen 3R ATMERT &9 | 40 cm O
R
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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 Withlog V is correctly represented

log N
in:

(1) log )\min

log V
(2) log Amin

log V
(3) log Amin

log V
(4) log Amin

log V

80.
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X~ Tt Seq=1 e 3 fordl U getarei fohorg st
%! fava=R V § @Rd &tk 41 & < T
arrafaa fear Sar 21 s@a fafas

(characteristic) To 37feRd (continuous)
X-forof Sea= Bt €1 afg X -foeor S |

AT g qOeE A ® T log A, H
log V & @1l sged o fos o @@l fammn
TR ?

(1) log )\min

log V
(2) log Amin

log V
(3) log Amin

log V
(4) log Amin

log V
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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 ncare the number of molecules in
the room before and after heating, then
ne—n; will be :

(1) 1.38x10%

(2) 2.5x10%°

(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) 2.045x10% Q

(2)  2535x10% Q

(3) 4.005x10% Q

(4) 1.985x10% Q

81.

82.

83.
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T F foROl ¥ TH G g 30 m3 A
e AL BT AEE 17°C F agh 27°C &
I B OHW A AHSHAT TE
1% 105 Pa & W1 T | A HAL o T]L ST
! HE&A TH B4 9 U8l Td 918 § A n, o
nf%?ﬁnf—niaﬂqﬁ_@"ﬂ:

(1) 1.38x1023
(2) 2.5x10%

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

TR e o Skad 9 100 Q gy &t
Fuseh H I um @ fa § quiien T 2
FUSH | TSR ATl Tt § SIgeral o qiEro
BT :

— g 0.5@'550—5'

225 Wb
250 Wb
3) 275 Wb
(4) 200 Wb

15 Q % Fueel Yl & TeomrHeR ¥ ol
5mA & ¥R FaIfed i Sl § @ o8 qol
whel fagy <eiar 81 W 0-10 V W &

(1

)
(2)
)
)

fasemrdt # sicer < ford forg 7 & gfeliy
I oo & |1 ot 68 & T 8 2
(1) 2.045x10% Q

(2) 2535x10%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%1076 kg m? is performing simple
harmonic oscillations in a magnetic field
of 0.01 T. Time taken for 10 complete

oscillations is :

(1) 889s
2) 698s
3) 876s
(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) :
& A
1) E
: d
O R
&
WA
d
O R
5 i
o LN,
O R

84.
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1 kg SFAM &1 Toh FHU, Th 999 T R
(time dependent) 9T F =6t =hT 3T hIdl
T 1 gfe o1 faurmmereen ¥ Sear e @l 98l 1s |

et g feman T 6 B
1 22]

2 9]

(@) 18]

(4) 45]

Teh FEIH AT 6.7 X 102 Am? Td e
3O 7.5x 1076 kg m? dlell A g,
T 0.01 T el o groehia & | e 3Tad
T I @ T 10 T S H THA BT

(1) 8.89s
(2) 6.98 s
(3) 8.76's
(4) 6.65s
qeaft o s W gl d o WY T[T @ g
seaE 7 # | forg e H wed we gwn

TN E? (R= gedit =i f5m)

O R
g
o PA
d
O R
& |
®) N\ 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 ?

T
0
@ %ﬁ
T
(9
@) &vt»
;
3) ALH
?
(9
(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 :

M 2
@ s
O = 3
@ 2=3

87.

88.
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T fyvg & SEfeR SR 1 W Thepl Sl
T = H 9 SH WU g % WY 9
& S 8 2

4
v

1)

%H
@ &TH
AVA

(S

<>

®)

>

4)

t->
THAE m Td STRAE I 0 & Th HU-A
T TR THTH % F feeR FU-B 9§ Bt B

T THFH GHE T8 TARY B 1 TR o 9]
fe—sifredt el N, To Ay 1 ST BT

(M) i—ffz
® 273
O o3
W =3

C/Page 38

SPACE FOR ROUGH WORK / T% & & feau e



89.

90.

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

KE
1 0 T t—
KE
(2) o0 T T t—
2
KE
©) o0 T T T t—
£ 2
KE
(4) 0 % T T t—

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
G 5
4 9

-000-

89.

90.
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Teh U, TR T 9 TS STed 1 e &l
T I t=0 W I8 A & feufq § 7

=1 ¥ 9 9 91 U% 99T & 91y Tiast Sl
I TR ST T ?
KE
1) 0 T t—
KE
2 o0 T T t—
2
KE
3) o0 T T T t—
)
KE
4) o T T T t—
2

Teh A, T faumershrd AHd § 39 Yo
gRafda a1 © o sgeht W& foaar 9 1 5%
St € | A o SHSE e § g g A
BIT & 1 STk 21 | Ufdeet fohe T &1 Serm 2

1
M g
() 81
1
G 5
4 9

-00o0-
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Read the following instructions carefully :

frefeafan e sar 9 a2 -

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.
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