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However, the candidates are allowed to take away this Test
Booklet with them.

12. The CODE for this Booklet is G. Make sure that the CODE
printed on Side-2 of the Answer Sheet and also tally the
serial number of the Test Booklet and Answer Sheet are the
same as that on this booklet. In case of discrepancy, the
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Invigilator for replacement of both the Test Booklet and the
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PART A — MATHEMATICS

A value of 8 for which 2F3isind ¢
1—21i sind

purely imaginary, is :
a1 (nC

M £
@ 3
@ ¢
@) Sin‘lg%

The system of linear equations
x+Ay—z=0
AM—y—z=0
x+y—Az=0
has a non-trivial solution for :
(1) exactly three values of A.
(2) infinitely many values of A.
(3) exactly one value of A.

(4) exactly two values of A.

A wire of length 2 units is cut into two
parts which are bent respectively to form
a square of side=x units and a circle of
radius=r units. If the sum of the areas of
the square and the circle so formed is
minimum, then :

1) 2x=r
2) 2x=m+dr
@) (@G-—mx=mr
4) «x=2r

URT A — TfUTa

~

6 5§ fl,, 3§ OFY hj , Y§hawo 2F 31 SN0 43

1-—2isin@
38 A-|AYZ oy e -
o (3]
(2) 3
3 3

(4) sin” 1 (ﬁj
4

Ay, obyar VYEy
x+Ay—z=0
X—y—z=

xty—Az=0

2§E 03§ ohgs < Y 5§ h<o -

Q) A Y5 AayA- AEY OFY -

@ AYSeYAOY -

(3) A Y AayA- oo§ Y -

@) A8 AayA- &

2[32[3<’Eoo§ AE/Z 3% 0 Jh= 7Y G4,
7Ot x BYHB fI<fIaAO r BYER AkY:
flt< flit 18 § <><>E«E-‘”,, Y€ *Viy 3y fI2
AOE flif 38§ ~toins<E T yEa ayYAC ,,, Af -

(1) 2x=r
2) 2x=(m+4)r
B) @G-m)x=nmr
4) x=2r

G/Page 2

SPACE FOR ROUGH WORK / T% &1 & foq g



A man is walking towards a vertical pillar
in a straight path, at a uniform speed. At
a certain point A on the path, he observes
that the angle of elevation of the top of the
pillar is 30°. After walking for 10 minutes
from A in the same direction, at a point B,
he observes that the angle of elevation of
the top of the pillar is 60°. Then the time
taken (in minutes) by him, from B to reach

the pillar, is :
1) 5

2 6

3) 10

4) 20

Let two fair six-faced dice A and B be
thrown simultaneously. If E; is the event
that die A shows up four, E, is the event
that die B shows up two and E; is the event
that the sum of numbers on both dice is
odd, then which of the following
statements is NOT true ?

(1) E;, E, and E; are independent.
(2) E; and E, are independent.
(3) E,and Ej are independent.

(4) E; and E; are independent.

@Y} vyAAAooz TMaﬂoe/n 3§ =/ 0} Lfe -0
/ooz . (44 - /SR /ooz i°E

fI,,n ZAiH/Z ©UyYZ 30° ﬂAE
b A, O,FIEHE O 10 0V~ =i <Y V5
i€ B, fl, = 38 it 5§ OlEyY z@E:aE 60°
A, A B, T+ AYS -,8Y 0 0, <@ fli<t
00 (0V=£ 0) ,, -

(1) 5
2 6
(3) 10
(4) 20

OHYE @ = Vi=YA (,- » q -, A AOEB o
,EO©¢< y— e By, A A
VE EHHAE ,, E -t, B 72 <Vt AL
,» ROk Ei= .YE E, (EEYE E,E o =i it ,Ayiet
ve yia -0 EHAE |, AL IVEY O, YEV-
Y80V wremr =& ,,?

(1) Ey E,AQt E, SFIAR -
2) E, AGEE, SfAG -
(3) E,AQtE, SfAG -

~N A~

4)  E, AOEE, SFIAE -
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If the standard deviation of the numbers
2, 3, a and 11 is 3.5, then which of the
following is true ?

(1) 3a2-23a+44=0
(2) 3a2-26a+55=0
(3) 3a2-32a+84=0

(4) 3a%2-34a+91=0

For x € R, f(x)=]|log2—sinx| and
g()=£(f(x)), then :

(1) g is differentiable at x=0 and
g'(0)= —sin(log2)

(2) g is not differentiable at x=0
(3) g'(0)=cos(log2)

(4)  §'(0)= —cos(log2)

The distance of the point (1, —5, 9) from
the plane x —y+z=5 measured along the
linex=y=zis:

20
Q) =
2 310
(3) 1043

10
@ 5

ViE ,Ayiet 2, 3, 2 AOE 11 7§ OHYYS Mflo<V
35, ALIVEY O , YEY-,1 L4y 2

(1) 3a2-23a+44=0

(2) 3a%2-26a+55=0

(3) 3a2—3202+84=0

(4) 3a2-34a+91=0

x e R} A(Oomf(x)=|log2—sinx| AO¢
g(x) =f(f(x)) 1 A -

1) x=0 v g °f|Z§<YEy ” AO¢
g'(0)= —sin(log?2) ,,-

(2) «x=0 7/,g 'f|2§<YEy Y,,E .
(3) g'(0)=cos(log?2) ,,-

(4) ¢'(0)= —cos(log?2) ,,-

I3 (1, —5,9) Z§E ,0A< x—y+z=5 , fl,

&t iE/T[E X=y=z ng A(EiEE O Okt ap .-

20
O
(2 310
(3) 1043

10
@ 5
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9.  The eccentricity of the hyperbola whose | 9. 0, °AA7/T|<§7, b Y Vi< v <8,
length of the latus rectum is equal to 8 and AQE Aj, 08 ,yCOt &1 Y8 <R O, 8 YEA=E
the length of its conjugate axis is equal to Y8 7te Y& @F Y efeek ,,, Y CAYHCEAE ,, -
half of the distance between its foci, is :
1 J3 1 3
2 é 2 é
@ 3 @ 3
4 4
® 5 G 75
2 2
QRN @ 75
10. Let P be the point on the parabola, 12=8x | 10. O #fl<y y2=8x T P «}§ 0, I°E ,, jt
which is at a minimum distance from the flif x2+ @y +6)2=1, )§ YUE C , YYAO B4
centre C of the circle, x2+ (y+6)2=1. 7, ALO, fIIEYE , OB & jtC, 08 jtAE
Then the equation of the circle, passing » AOEAG YEY8EP o7, o -
through C and having its centre at P is :
(1) x2?+y*—4x+9y+18=0 (1) x2+y?>—4x+9y+18=0
(2 2>+y*—4x+8y+12=0 (2 x>+y?>—4x+8y+12=0
() x®+y?—x+4y—12=0 (3) x®+y?—x+4y—12=0
X X
(4) x2+y2—z+2y—24=0 (4) x2+y2—z+2y—24=0
50 —b 50 —b] «x:
11. IfAz[; ) } and AadjA=AAT then | 11. VAt Az[; 2} ACE A adj A=A AT |,
5a+b is equal to : A sa+b ’/f’/,,—
1) 13 1) 13
@ -1 @ -1
3) 5 @3) 5
(4) 4 (4) 4
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. 0T +sinx O mr
12. Consider 12. f(x)=tan 1 sinx %x € @, 5 E
.1 [1+sinx T L .
flo=tan ( Hinx} ~ofo 7} Mg o~ y=fio BIEx=T
A normal to y=f(x) at x = % also passes Tibot ayf els<” VoY i°C , +F B3 AL, -
through the point :
7 ~L (7 L
o Fof o Bof
(2) (0,0 (2) (0,0
27 21
(3) (0' ?j (3) [0' Tj
7 ~L (7 L
@ Fof @ o
13. Twosides of arhombus are along the lines, | 13.  VAE 3 ,?@Aﬁ WO sl /TTEOE
x—y+1=0 and 7x—y—5=0. If its x—y+1=0 A0k 7x—y—5=0 J¥ It O,
diagonals intersect at (—1, —2), then ACt B,Z§A AF1y S FE (-1, —2) 7/ HAeE
which one of the following is a vertex of EYA o BER, L OBA=G TEAVEY O, VEY-E
this rhombus ? . 2
010 7¢C 10 7
@ B3 st @) [‘?‘5)
(2) (=3 -9 (2) (=3 -9
@) (=3 -8 3) (=3 -8
d  8rC 1 8
@oE ek o (3-3)
G/Page 6 SPACE FOR ROUGH WORK / % &Td % foTT sTg



14. If acurve y=f(x) passes through the point | 14. yACE 8025 f138 y=f(x) A,(E; @ -1, 0 itk
(1, —1) and satisfies the differential » AOE =flYi< OEZYé y(1+xy) dx=x dy
| _ =gl Ny ST
equation, y(1 +xy) dx=x dy, then fg > E Y A YYAL, E E A/,
is equal to :
k 4
(= @) 3
_2 _2
(2) 5 (2) 5
_4 _4
® 3 ® 73
2 2
@ 3 4 3
15. Ifall the words (with or without meaning) | 15. iEé(E SMALL N LY -ly AW g - E/E
having five letters, formed using the letters fli< e(E (-Oﬂa P «0ft =0, Z
of the word SMALL and arranged as in a e(EZ Ei Z YSOY LimY o 1HE SMALL §
dictionary; then the position of the word SOEY , -
SMALL is:
(1) s5gth (1) ss8fl
(2) 46th ) 46 fl
(3) 59th (3) 59 flf
(4) 52nd 4) 52 fl
16. If the 2nd, 5th and 9th terms of a | 16. VIE o)§ @@/, Ot/ (L] Z§E €4 5 flt AGE
non-constant A.P. are in G.P., then the 9f|E j(E )8 a~aEEuE/uEE O, Ao, 288/ (EF
common ratio of this G.P. is : v LHl eY-fA |, -
z 1
(I @ 3
) 2 ) 2
@ 5 @ 5
3y = 3y =
®) 3 B 3
4 1 4 1
G/Page 7 SPACE FOR ROUGH WORK / T & % faw sig
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17.  If the number of terms in the expansion of | 17. VAE @— =+ 20 x#0 )§ 7,7 O -
X
n
1-244 , x 20, is 28, then the sum v§ Ayt 28 KR, - 0 oY flic =+ -E&
X x2 18] >
of the coefficients of all the terms in this v§ A4S v e, -
expansion, is :
(1) 729 (1) 729
(2) 64 (2) 64
(3) 2187 (3) 2187
(4) 243 (4) 243
18.  If the sum of the first ten terms of the series | 18.  AE itaft
2 2 2 2 2 2 2 2
(ﬁj +(23j +(3£) +42+(4ij T (ﬁj +(23j +(3£) +42+(4ij Fo,
5 5 5 5 5 5 5 5
. 16 . . I A ¢ b ota 16 At £
is = m, then m is equal to : W00 G, ~EYEYER —m ,, Am A/
(1) 99 (1) 99
(2) 102 (2) 102
(3) 101 (3) 101
4) 100 4 100
19. Ifthe line, X —3 y+12 z '?';4 liesin | 19. yA(E/n X— 2 Y +12 z _;'4, ,OA<
the plane, Ix + my—z=9, then 24+ m2 is Ix+my—z=9 % AS()A yoh AE 2 +m? VE’/,, -
equal to :
1 2 1 2
(2) 26 (2) 26
(3) 18 (3) 18
(4) 5 4 5
G/Page 8 SPACE FOR ROUGH WORK / % & & fora srre



20. The Boolean Expression (pA~Q)vqv(~pAq)

is equivalent to :

(1) pv~q
(2) ~p~rg
() pAag
(4) pvq

12 9
21. Theintegral 2X 7+ 5% 3 dx isequal
(x5 +x3 + 1)
to:
_ 10
(1) ;2 +C
2(x5+x3+1)
_ .5
(2) —xz +C
(x5+x3+1)
10
@ — X _sc
2(x5+x3+1)
5
@ — X _sc
2(x5+x3+1)

where C is an arbitrary constant.

20.

21.

(pA~vav(=pag) TE L OBAY , -

(1) pv-q
(2) ~p~rg
(3) pAg
(4) pvq

A 12 9 A
JOifhe [ ZETEOY gy Ay
(x5 + 8 +1)

@ — <D - +C
2(x5+x3+1)

2) ——x52 +C
(x5+x3+1)

) Lz +C
2(x5+x3+1)

(4) LZ +C
2(x5+x3+1)

if C oYl Sflé; =/ -

G/Page 9

SPACE FOR ROUGH WORK / T% &Td & feu s

< 3§ Wil (Boolean Expression)



< <<
22. If one of the diameters of the circle, given | 22. yA(E ,OEZXéE Ax2+y2A—4x+ 6y —12=0 mE/E
by the equation, x2+y2—4x+6y—12=0, —(EE 3§ fIOE Y 08 VE, o) =iy flfJE S Aj ?Z§E
is a chord of a circle S, whose centre is at Y8E (—3,2) ,, YE jHE,, AFIGE s TE AEVE
(=3, 2), then the radius of S'is : e
(1) 10 (1) 10
2) 52 (2) 52
(3) 53 (3) 53
(4) 5 (4) 5
1 1
»s Iim[(n+l) (n+2) ...3nJ/w s equal | 25. ”m((n+1) (n+2) ...3nJ/1 i
N—sco n2n N—sool n2n
to:
(1) 3log3—2 (1) 3log3—2
18 18
@ 4 @ 4
2 7
G 2 @ 2
2 2
@ 2 CON
24. The centres of those circles which touch | 24. ©Y fIQEE: 38 YHE, iEf!ﬂE X2 +y2—8x—8y —4=0
the circle, x2+y2—8x—8y—4=0, - ’is ~M§-| ,,ZNS:'iE YA L, AOE x-=7F T§ <t
externally and also touch the x-axis, lie S-fE YA, ASOA ,, -
on :
(1) a parabola. (1) o) A<y 7~
(2) a circle. @) o) flif -
(3) an ellipse which is not a circle. (3)  wY§ EEHIGE > §EFIOE Y, E -
(4) a hyperbola. @) ) elifl<y A
G/Page 10 SPACE FOR ROUGH WORK / % &Td % forg =g
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25. Let a, b and c bethree unitvectors such
- - -
that g xg)x C%ﬁ §>+ CE If
O 0O 2 O C

- -
b is not parallel to c , then the angle

- -
between a and b is:

S5
(1) o
37
(2) e
Tt
(3) 5
2
(4) 3

1

26. Let p =lim (1+tan?Jx)* then log p

x—0+
is equal to :

1
@ 7
2 2
3 1

1
@ 3

27. If 0=x<2, then the number of real values
of x, which satisfy the equation
COSX + €0S2X + c0s3X + cos4x =0, is :

26.

27.

i A P

b, ¢ 5,0V, A a A0 b TS 7o

®)

(4)

c
@[ N e|g ol

\ 1 v

OfYE p = lim (1+tan2Vx)* ,, A log p

X—0+

,A'A,/” -

1
(1) N
@) 2
(3) 1

1
(4) )

ViE 0=x<27 ,, AE x Y8 O fIESAUFIYS OFVE YEE
JAyE gt obyat
COSX + COS2X + COS3X + cOs4x =0 v§ LA

WA L, -

~

(1 9 1 9
(2 3 2 3
3) 5 3 5
4) 7 4 7
G/Page 11 SPACE FOR ROUGH WORK / T% @14 & fau wmrg



28. The sum of all real values of x satisfying | 28. x Y§OV , £ fIESAMYS OFVE V§ vt i | obyyat
. 2 o
the equation i (x2—5x +5)x +4x — 60 —1 7§ LAes
(x2=s5x+5) " =1is: WA -
(1) 5 (1) 5
(2 3 (2 3
k) -4 3 -4
(4) 6 (4) 6
29. The area (in sq. units) of the region | 29.
{(x, y): y222x and x>+ yzs 4x, x=0, yBO} {(x, y): y222x AOE 2+ yzs 4%, x=0, yBO}
is : 7§ “Risi< (fI2 BYERYE O) , -
T 22 T 242
W 775 W 275
2 T = é 2 m— é
(2) 3 (2) 3
@ - @ -
3 3
30. 'ff(X)+2f%E=3x, x#0, and 30. yACEf(x)+2f%E=3x, x#0  AOE
S={xeR: f(x)=f(-x)};then S S={x [R: f(x)=f(=)} ,,; As:
(1) contains more than two elements. 1 O, °/\(EZ§ =flIyfl .-
(2) is an empty set. 2) OOZ§VAA 018 -
(3) contains exactly one element. 3) O Yifl< w)§ oflyfl -
(4) contains exactly two elements. @ O MyA- €& =flyfl -
G/Page 12 SPACE FOR ROUGH WORK / % &Td % forg =g
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PART B — PHYSICS HrT B — ofifoes fagm
ALL THE GRAPHS GIVEN ARE SCHEMATIC few 73 gyt e M § si
AND NOT DRAWN TO SCALE. TheT & A @Tiohd T8l &1
31. A combination of capacitors is set up as | 31. (EEVO 7Y 002 § 40 T8 Z AQO A(EnEyE yE
shown in the figure. The magnitude of - ) A it-= fH: Q (A| ,Z O 4 ME AQE
the electric field, due to a point charge Q 9 ME fli< (EEM) ) Z§< <ffl1ff Z § AV ,,)
(having a charge equal to the sum of the 38 mzt 30 m @4 7 fl1A-"ht Z§ -k Otet E f-
charges on the 4 pF and 9 UF capacitors),
at a point distant 30 m from it, would
equal :
3uF 3uF
4 uF || 4 uF ||
1 9 uF 1 9 uF
i A
2 uF | 2 pF |
8V 8V
(1) 480 N/C (1) 480 N/C
(2) 240 N/C (2) 240 N/C
(3) 360 N/C (3) 360 N/C
(4) 420 N/C (4) 420 N/C
32. An observer looks at a distant tree of | 32. &/ISOA 10 m @ ~« Z§E 0y§ 20 @ ifley oA
height 10 m with a telescope of magnifying < =.A<SE§E'I , EtY AYE Ohs s ,,EaE?
power of 20. To the observer the tree
appears :
(1) 20 times nearer. (1) =«20 ayt E, "
(2) 10 times taller. (2) =«10 ayt vt "
(3) 10 times nearer. (3) =« 10 ayt -|E, "
(4) 20 times taller. (4) <« 20 aYE Mgt -
G/Page 13 SPACE FOR ROUGH WORK / T% &t & foaiq swrg
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33. Hysteresisloops for two magnetic materials | 33. F ot Z -0 A AGE B }§ A<y A,,S/A, _
A and B are given below : < Vg lEmt yay, -
B B B B
7 >H j >H >H % >H
These materials are used to make magnets RY '|(J-:m' Z [} ZEy ©-IyAa ifl1A- Y// Z
for electric generators, transformer core ﬂe 3, = a »§ 0/ XE PR: « 00f| il 1A-gé T30
and electromagnet core. Then it is proper 2 « HiE 3§ 387 YEY O AZ - A Y. Gl
to use : ” AZ
(1) B for electromagnets and (1) BZ § RSACE < Aﬂ 1A-g6 738 JE a M
transformers. EYE O AZ
(2) A for electric generators and (2) AZ§E BSAOEf Aﬂ 1A- |Y/;/AOE =.Eﬁ,»§E<Y
transformers. EVE O AZ@yE iEOO—
(3) A for electromagnets and B for B A Z§~E RSAGE< /-,\ﬂlA—AﬂéA’ﬁ O AGt B Z§E
electric generators. iflIA- |Y/§/0 AZ§E j boo-
(4) A for transformers and B for electric 4 A Z § RSAQE< a »§ <V 0 AQt B Z§
generators. iflIA- |Y.// O AZ
34. Half-lives of two radioactive elements | 34. (EM\«yEgepE Rafl A ACE B Z§E °h°Ey Z§<>1E—
A and B are 20 minutes and 40 minutes, 20 mm AOE 40 min ,,- ¥~ O EEYE Z§ YOYE O
respectively. Initially, the samples have YE/-\—E EE Ay VA »~ 80 min 2 § 0fA
equal number of nuclei. After 80 minutes, AAGEB 3y 0 Yei= =Y ) ¥ Ay Y- - V-iA
the ratio of decayed numbers of A and B ,,EaE -
nuclei will be :
(1) 5:4 (1) 5:4
(2 1:16 2 1:16
B 4:1 3 4:1
4) 1:4 4) 1:4
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35. A particle of mass m is moving along the | 35. AQOE O+ E ‘a’ Z§ I - x-y A< ¢ yo M (EVy<>Y
side of a square of side ‘a’, with a uniform 2 0§ 8 aE Z@ Oy aAA v B ﬂa 25 E
speed v in the x-y plane as shown in the vd ﬂ</,,E » 1> AX AﬂO O (Ei
figure :

y D—+—C y D—s—C
ayv oAl ayo oAd
A g B A 4 B
a a
450R ‘x 450R ‘x
O " O !
Which of the following statements is false A IYey ¢ | 2§EY,E 2§OY B, Y& Z § O<i™E
for the angular momentum L about the 7§ i8E ety ffist [ 8 k<y, om 2
origin ?
1) L="2R% whenth 1 ) L Rk, i’V4D, ATy
= — when the particle is = .
ey NG p (1) f
moving from D to A. 9</ E
- A - A Lo ,
@ L=- % R k when the particle is ) LAz—%’ Rk,j> YA, B
moving from A to B. oY g</} -
4 D{ EI/\ - R A .3 LA .
3 L =mvo —a when the 3 L=mv|——a]|k, W&t C
® EoaE) O L= e ki1
particle is moving from C to D. D Z§E o o</} -
- R D’\ - R Ay st :
4 L =mv a when the 4 L=mv|——+a|k, %@ B,
(@) g @ = [ﬁ} )
particle is moving from B to C. C Z§E oY g</} -
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36. Choose the correct statement : 36. , ,,E Z§(~)Y zAYy -

(1) In frequency modulation the (1) il <>« <Y O Oit-=Hli Z ,,Z
amplitude of the high frequency A 73 EE o <> O " E<H AflkY 4 CY< Z§
carrier wave is made to vary in < flit R °Y‘-|EAE "
proportion to the frequency of the
audio signal.

(2) In amplitude modulation the (2) EyE<> <>A<<<Y O O1f =it Z§ f|‘,,2§‘
amplitude of the high frequency A@ W 0 0 *E<Hl AfIAY A C 28
carrier wave is made to vary in 02 °Y'I -
proportion to the amplitude of the
audio signal.

(3) In amplitude modulation the (3) EyEO Olw<Y ¢ Ot <Eflit 2§E f|E,,Z§
frequency of the high frequency e ZE <Hfliit O~ E<Hl &flY A,@E( 28
carrier wave is made to vary in oyt Vi e Y-AL | -
proportion to the amplitude of the
audio signal.

(4) In frequency modulation the 4) <ffligE ¢ <<<Y O O1f =it 2§E ﬂA,,Z§
amplitude of the high frequency A/a Z <> O E<Hl AflY Q Z§
carrier wave is made to vary in OZ °Y-| AL o
proportion to the amplitude of the
audio signal.

37. In an experiment for determination of | 37. ®}} ﬂy EQ/Z § AOE i— 5 @ Zﬁ/ooz Z
refractive index of glass of a prism by .Y 10 2 "!ﬂAYz AYE Eom 17
i— 0, plot, it was found that a ray incident 002 AZV& Z 35° 7 =f-IAA Eﬁ/Y | '/ f|,, 40° ,
at angle 35°, suffers a deviation of 40° and AﬂﬂA(A ” AR " AO y,, 79° 7 IYaO AR - R,
that it emerges at angle 79° In that case ASORA O AYEY & , YHY,E OfY e=fIAYEYS 3§
which of the following is closest to the ’A(E2§A<> Oty 2§ s 5 s 7
maximum possible value of the refractive
index ?

(1) 1.8 (1) 1.8

(2 1.5 (2 1.5

3) 1.6 3) 1.6

4) 1.7 4) 1.7
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38. ‘n’ moles of an ideal gas undergoes a | 38. (Ei . OOZ '!20 A—B , a/A ”
process A—B as shown in the figure. The (AﬂO (EAT[y)- , 150 )8 § EAY ©,Z °A(EZ A0
maximum temperature of the gas during RE-0fY E F-
the process will be :
p p
2Py -+
PO ...............
Vo 2V, V Vo 2V, V
9 RV, 9 PV,
(1) Z°0% (1) Z0%
nR nR
9 RV 9 PV
@ = @ e
4nR 4nR
3 BV 3 RV,
@) 290 @) =270
2nR 2nR
9 BV, 9 PVo
@) 2nR @ 2nR
39. Twoidentical wires A and B, each of length | 39. Z OY A/ AflB ﬂayz ZE <b”Mf v, ¢
‘l', carry the same current I. Wire A is bent 0 Y bt 1 -flE A,,A o A Z OE«ZV. R ok IyE Z§E
into a circle of radius R and wire B is bent )8 § flof ’f/ B )§ «Zﬁ/ w Y§ )i fl2
to form a square of side ‘a’. If B, and By ’YEyE yACE Ba A BB E §O1E- flt E Y8
are the values of magnetic field at the PR AO f|a 38 YSE 7 oé ZEy “RE
centres of the circle and square A’ ef-iA Ba ”EaE -
respectively, then the ratio Ba s By
Bg
2 2
1 T 1 T
8\2 8\2
2 2
2 I 2 L
8 8
2 2
¢ Z ¢ Z
1672 162
2 2
4 = 4
16 16
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40. A screw gauge with a pitch of 0.5 mm and | 40. ®}§S)§-2j Z§E }~@ 0.5 mm ” °y©, 38 meEy—
a circular scale with 50 divisions is used to Sz < 750 +2 ,,- B Z § mt 002 § -A<t
measure the thickness of a thin sheet of oAyOEAYyO ¢E~ Z§ AR OF -|E ag- O <Y Z
Aluminium. Before starting the -fl §,, - AZ 7 582 | Z flE Y&
measurement, it is found that when the eﬂz <> < i EA ” A 45 flf <2 <>Ay SZ
two jaws of the screw gauge are brought <fRY ¥ 3, AE ,, ” -y QAy SZ 2 (0)
in contact, the 45t division coincides with OAiZ A(ET[A " <>Ay Sy« Z Z§ yA(E
the main scale line and that the zero of 0. 5 mm AQE 25 fle +fa <>Ay SZ < <IpY 38
the main scale is barely visible. What is 5 AL L.L AE i = Z§ OE",B Ay ,EE?
the thickness of the sheet if the main scale
reading is 0.5 mm and the 25" division
coincides with the main scale line ?
(1) 0.50 mm (1) 0.50 mm
(2) 0.75 mm (2) 0.75 mm
(3) 0.80 mm (3) 0.80 mm
(4) 0.70 mm (4) 0.70 mm
41. For a common emitter configuration, if | 41. ©—yAYCA -Ca, |Z Aflay R A<y a ACk B8
a and B have their usual meanings, the "t AYGY o, Z e et ,,? oA B
incorrect relationship between « and B Azq ay OA<” ﬂ
is:
2 2
M) a=— M) a=—t
1+ 8 1+ B
1 1 1 1
2y —=-—+1 2) —=—+1
@ L= @ L=
B __B
B a=—"— B a=——r
1-p8 B
B B
4 = 4) a=
@) o= 2 (4) T+
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42. The box of a pin hole camera, of length I, | 42. )} A'!Y-,,E( Z§<>’E Z§E AR 1 ” A()E A(’,(E Z§E
has a hole of radius a. It is assumed that Adk I’y -0, A A/a(EEy 7, —|Z
when the hole is illuminated by a parallel E'lAAA " A(,(E 2 FOY flE<t A,, 7/ y S'l
beam of light of wavelength A the spread 25 N A(,(E 2 |yA<>AEy Zﬁf/ AQE ifIFIAY
of the spot (obtained on the opposite wall 38 2% n® ifISAE Y8 Z yi< yEa o B, St YE
of the camera) is the sum of its geometrical ayYA<> Z§V brmin A’ " o i’ -
spread and the spread due to diffraction.
The spot would then have its minimum
size (say b,;,) when :
A? A
(1) a==7 and byp= VAL 1 o= ACE by, = V4AL
/\2 @)tz L )\2 w @ 2 C
(2 a=7- and byip= EL—E 2 a=7 ACE b= EL—E
(3,7 C (3,7 C
() a=+AL and b= EL—E 3) a=+aL Al b, = EL—E
4) a=+AL and b, = VAL 4) a=AL AQE b, = VAAL
43. A person trying to lose weight by burning | 43.  ©}} —E/EGEE<Z§ 24 Z@ M ~ o A»f/ YEQ
fat lifts a mass of 10 kg upto a height of Ay < y,, <>Y | ” AZ A » Z
1 m 1000 times. Assume that the potential TM§7/ < Y Y Z ” f/ YEQ <EY O ASOAA i
energy lost each time he lowers the mass TM§ |E 2§E ” ,, . Wz E fl,t (EAE » |E
is dissipated. How much fat will he use y Flok Z§Ey TM§ 0 "E<Af " O < AE §l,t
up considering the work done only when (3B ™jt3.8x107] -IAA kg ., AO ER 2
the weight is lifted up ? Fat supplies OF 20% on 2§Ey LRy O E<Al " yA(E
3.8x107 J of energy per kg which is Z § —A(H ‘<Z 10 kgz E/ZE 1000 ’yl m
converted to mechanical energy with a ZE iR AZ g7 ’f/ Vg ZYA ” A* 0 Y
20% efficiency rate. Take g=9.8 ms~? ey, fl,f Z§ - (§=9.8 ms 2 <)
(1) 12.89x1073 kg (1) 12.89x1073 kg
(2) 245x107 3 kg (2) 245x107 3% kg
(3) 6.45x1073 kg (3) 6.45x107 3 kg
(4) 9.89x107 3 kg (4) 9.89x107 3 kg
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44. Arrange the following electromagnetic | 44. AVeY A Afli=0 fl |A—ﬂjé’Z§Ey AﬂAZYéEE 2§E ©YZ§E
radiations per quantum in the order of TEE Y8 7LA L Y50 O <3y -
increasing energy :
A : Blue light B : Yellow light A YE<E 'IZ§E¢E B: -|E<E 'lZ§EiE
C: X-ray D : Radiowave. C:X- AZ@/&E D A«yE hre
(1) B,AD,C (1) B,AD,C
(20 D,BAC 20 D,BAC
3 ABD,C 3 ABD,C
4 CABD 4 CABD
45. An ideal gas undergoes a quasi static, | 45. )} i q, ©a2§<>aEEy SOAAZ§—2§A'| 380
reversible process in which its molar heat apynae,, At O, Z§E Qb</~McOt-0etAE C SO/
capacity C remains constant. If during this /A - y/-\(E R, ﬂ2§0 O ©,Z§ €& pfl °EyAY
process the relation of pressure P and V3§ ’tg ,’® PV"=constant ,- (Cp AQE
volume V'is given by PV" = constant, then Cy 2501 IS0/ €™ fl ASO/ =LyAY =7 MieQt-
n is given by (Here Cp and C,, are molar RIAE,) A7 Y A<y, OEYKEL ,, -
specific heat at constant pressure and
constant volume, respectively) :
(1) n:ﬂ (1) _C=C
C—=Cp C—Cp
Cp Cp
2 =L 2 =
@ =g @ =g
_C—=Cp _C—Cp
B n c=cy 3 n c=cy
@) nch_C @) nch_C
C—Cy C—Cy
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46.

47.

A satellite is revolving in a circular orbit at
a height ‘i’ from the earth’s surface (radius
of earth R ; h<<R). The minimum increase
in its orbital velocity required, so that the
satellite could escape from the earth’s
gravitational field, is close to : (Neglect
the effect of atmosphere.)

M JoR (V2-1)

@) 28R
3) R
4) JogR/2

A galvanometer having a coil resistance
of 100 (2 gives a full scale deflection, when
a current of 1 mA is passed through it.
The value of the resistance, which can
convert this galvanometer into ammeter
giving a full scale deflection for a current
of 10 A, is :

46.

47.

~4flE ¥ LA, , Mgl o7 038 02, fliEyE
-0 o oAy Y=/ F ,, (H4flE Y& htiyE R AOE
h<<R)- -AflE 3§ 2Gfl ", <BY T T8
h<yi B, YE T5HY A ¢ «ifl1y)8 Ay YAO " E<H
- (FEO«<ty ~+il T8 Yaay <tjo-)

(2 2R
3) R
4) Jor/2

w§ AAfIVEOE 1§ YR< Y§ -Mke 100 @ -
1 mA % ~fltd, A WY 71,0 »<-5)< e
<A - B, 2AfIVEOE/ TE 10 A 1§ o0/ O
42381 A<y it -lide <2VE LAl -

1) 30 1) 30

2) 0010 2) 0010

3) 20 B) 20

4 010 4 010
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48. Radiation of wavelength 4, is incident on | 48. )} »if=t- ,< 7 A A/a(EEy 2§E ﬂZﬁEiE <i-AA
a photocell. The fastest emitted electron o @fi,AiA R<A=tY Z§E °A(EZ§A<> aA v -
has speed v. If the wavelength is changed yA(E /Q\/a(EEy % ,,E i e, i i i p<h=iy 2§E
to %, the speed of the fastest emitted .AngAo aAA ”EaE -
electron will be :
1 1
(1) =v§% (1) =v§%
1 1
@) > v(%)z 2 > v(%)z
1 1
® <oBf ® <oBf
1 1
49. Ifa, b, c, dareinputs to a gate and x is its | 49. 002§ a0 a,b,c d RY-= ” °y X °ETM§=,'(:. o
output, then, as per the following time A” AEy 3y =IRO-3fn§ § @Y oz -
graph, the gate is :
d LT L L d L L
c L LI c L LI
b b
a a
x| x|
(1) NAND (1) NAND
(2) NOT 2) NOT
(3) AND (3) AND
(4) OR (4) OR
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50. Theregion between two concentric spheres | 50. bt |y o AOE b’ 38 §E 0)§ EHCE A <f E§ (AQO
of radii ‘a” and ‘b’, respectively (see figure), (EAny.) i 3 § SO ¢ - yAY I E-EFVafl
A A EalsBASs  AQE
has volume charge density p = 7,where P=— . i AASO’EZ ,, AOE » Z 8t , 1z o
A is a constant and r is the distance from A<t Zﬁ Za(E 7 w)§ A a(E—- ﬂi o A E§E
the centre. At the centre of the spheres is fl,, OtY ’AEy A| s t<t 3§ ”ta )5 SOEY O
a point charge Q. The value of A such 0§, OfY fIIA-~
that the electric field in the region between
the spheres will be constant, is :
(& (&
20 2Q
1) = 1 X
0 7a? ) ma?
Q Q
2 2
@ 2ma? @ 21
Q Q
3) —75 oy 3) —75 5y
O o = 2) O o = )
20 2Q
4) —F7 5 5\ 4) 75 oy
4) 7T(az — b2) (4) 77'(&2 — bz)

51. A student measures the time period of 100 | 51.  }$ (,EOE 00} /<—°Ef|A—(EE<Z§ 38100 °Ef|AlAJEyE
oscillations of a simple pendulum four LA Oy 4y <>'IAE n ©YZ £90s,91s,
times. The data setis 90s, 91 s, 95 s and 95 s °£/ 92 s -fA BSAO Z§E an H«t Zﬁ
92 s. If the minimum division in the ayYA<> oA iE 1s,- A OF- y an Oyz
measuring clock is 1 s, then the reported 0, <Yt @ A,,y -
mean time should be :

(I) 92%3s (1) 92+3s

(2) 92x2s (2) 92+x2s

(B) 92+5.0s (3) 92x5.0s

(4) 92+18s (4) 92x18s
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52. The temperature dependence of resistances | 52. At~ AOE °<>EACEA (undoped A A<2 Y 38
of Cu and undoped Si in the temperature A foet 38 ¥ ©YZ A0 > AY7/AE 300-400 K
range 300-400 K, is best described by : RO eii< 0, 2 A<y_ ,,,E ZOY " -
(1) Linear decrease for Cu, linear (1) AE’E R A<y/nEy Ei=ffl AQE A,A<Z§EY 28
decrease for Si. A<y/nEy EE=tfl-
(2) Linear increase for Cu, linear (2) AE’E 38 A<y/T[Ey > il AGE A,A<2§EY R
increase for Si. A<y/nEy > Hl-
(3) Linear increase for Cu, exponential 3) At 58 A<y/nEy’EfI AC A,A<Z§EY 38
increase for Si. A<y Q/EEEAE2§E > Hl-
(4) Linear increase for Cu, exponential 4) Ii: "B A<y/ nEy il AGE A,A<2§EY 28
decrease for Si. A<y g Z§ Al
53. Identify the semiconductor devices whose | 53. AQOE (a), (b), (c) (d) ey’ AY(EEVA Zﬁ/ AZ§ y
characteristics are given below, in the AQOE Z§<>iE— A2§Y ,:<>EZ§§«,A?/ A<FIER , 5§
order (a), (b), (c), (d) : ol < HAEYS An ,,?
I I I I
(@) (b) (@) (b)
Resistance I STEIT:F@TH gfay
Intensity YeRTYl hi
[uminated of light e
(©) (d) (d)
(1) Zener diode, Solar cell, Simple diode, (1) |EY/ «EYAE«, ,E</ <, ,EoeVaE «EYE«,
Light dependent resistance LDR (<f=~ k-d«é=A]5~4,)
(2) Simple diode, Zener diode, Solar cell, (2) ,E(EV&E «ES'IE(VQ, ity «EVE«, ,E(/ »<,
Light dependent resistance LDR (<R~ h-ici= A i=~4,)
(8) Zener diode, Simple diode, Light 3) i EY/«EyE«, ,EME «AESIIE«, LDR (<E|3:‘
dependent resistance, Solar cell A«,"'fi«;é:/lAiS:;é,), <
(4) Solar cell, Light dependent 4) ,Ec/,, <, LDR (<E[3= Af(jﬁ((ﬁ:AiS:ﬁ,),
resistance, Zener diode, Simple |EY/ «tyi, ,ter AL «byt«
diode
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54. A roller is made by joining together two
cones at their vertices O. It is kept on two
rails AB and CD which are placed
asymmetrically (see figure), with its axis
perpendicular to CD and its centre O at
the centre of line joining AB and CD (see
figure).
starts rolling with its centre O moving

It is given a light push so that it

parallel to CD in the direction shown. As

it moves, the roller will tend to :

1) turn left and right alternately.

2 turn left.

@
2
(3) turn right.
4)

go straight.

55. A pendulum clock loses 12 s a day if the
temperature is 40°C and gains 4 s a day if
the temperature is 20°C. The temperature
at which the clock will show correct time,
and the co-efficient of linear expansion
(@) of the metal of the pendulum shaft are

respectively :
(1) 55°C; @=1.85x10"2/°C
(2) 25°C; @=1.85x10"°/°C
(3) 60°C; a=1.85%x10"4/°C
(4)

30°C; a=1.85x10"3/°C

54. @ $H35 V¥ OVYS - O o jETY oY A
’YEyE yE <0, ABfl cCD/< 7/ - <>A<>A
/Tt 3, (lotk GBmy)- A/ - |
<t fIA , = O/« 1§ *tet™ta - ,,Az

efi<Y A< A8, ﬂZ§E/< z Vi =i
WA, ips oz gi<¥ cD Y , 0l ,, (leot
Emy)- ofi<A f iV 8° (Ey,,/E_</,—

1) By AOE Gy Ti0H- O«BL/, A=
@) el O«E-

3) EyE = O«B-

@) kel g<Ab/ -

5. wf§ "hc<O Et 40°C AON 712 s HIAIEY
REOE b EAE ., AOE 200C AROEY o7 4 s -IAKEY
Ri .f -EAE T A
Eyat AGE <0 T ah T ATy - b agiss
(a) Z§<>iﬁ— "

55°C; a=1.85x10"2/°C

(1)

(2) 25°C; @=1.85x10"°/°C
(3) 60°C; a=1.85%x10"%4/°C
(4) 30°C; a=1.85x1073/°C




< G
56. A uniform string of length 20m is [ 56. 20m <e B Z 3§, O «&f 1§ Z oy§ €., = (BV
suspended from a rigid support. A short ’“Z Y § Vo< A/ L
wave pulse is introduced at its lowest end. Aﬁ S-E o A<A ,,EAE o ol AZ -I,,ﬂY.
It starts moving up the string. The time O <ay ﬂ ,<>y ,l ~
taken to reach the support is : (g=10ms—2<)
(take ¢ = 10 ms~?)
1 J2s 1) 2s
(2) 2m/2s (2) 2n\2s
B) 2s 3) 2s
4) 2J2s 4 22
57. A point particle of mass m, moves along | 57. (E¢y<>Y - | 00} §47E Y84 2 )8 e -0 PQR
the uniformly rough track PQR as shown (AQO (EAny) ] </,, " Z ol °£/ -0 1§ 2
in the figure. The coefficient of friction, -4 aaEEZ ,u,,— YEP, ¢f«j ABY 0w e R7/
between the particle and the rough track ~,8 YL Z At .- -0 1§ 3§+ +fa PQ -y QR v
equals u. The particle is released, from rest, <Y ¢ 2 mVE g EE aB g VE’/ e
from the point P and it comes to rest at a PQ, QR ¥, Y fli< A(Ei (E< ﬂ O Z§EB g iE
point R. The energies, lost by the ball, over g Y,,E ,,EAE—
the parts, PQ and QR, of the track, are A’ s /¥t x(=QR) § Ot <a+a ” Z§<>iE— -
equal to each other, and no energy is lost
when particle changes direction from PQ
to QR.
The values of the coefficient of friction w
and the distance x(=QR), are, respectively
close to :
» Ps » D
h=2m h=2m
v 30° R . 30° R
Horizontal —— Q ; gfast g —— Q *
Surface
(1) 029 and 6.5 m (1) 029 ¥ 65m
(2) 0.2 and 65 m 2) 02/ 65m
(3) 02and 35 m 3) 02 35m
(4) 029 and 35 m (4) 029 *¥/ 35m
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58. A pipe open at both ends has a | 58. EFVE A/E 7 Ti< OOZ § 8- 2 f|E O
fundamental frequency f in air. The pipe O <- =it f Z§E TM§afI » Z§E
is dipped vertically in water so that half of ff- <87 M8 AZ YE 0 « EyE i - o A B,O
it is in water. The fundamental frequency g fif AL <0 2 f O< it ” faf -
of the air column is now :
a f @ f
f f
2) L 2) L
@ @ 3
3f 3f
3) — 3) =L
@ = @
4 2f 4 2f
59. A particle performs simple harmonic | 59. ©)§ Z§E ‘A’ ’A"AO | /<—’Af|A E<Y zﬁ//,,E
motion with amplitude A. Its speed is w0 Ve eV 0<- SOEY 2;\ /“,,ﬂAE
trebled at the instant that it is at a distance A’ ] YE B,Z E i [AayE Z,§/ E i E - A’
= from equilibrium position. The new B, Y Yyi @iyi0 ,, -
amplitude of the motion is :
7A 7A
a = w =
@ 2V @ 2V
(3) 3A (3) 3A
4) A3 4) A3
60. An arc lamp requires a direct current of | 60. ®©)§ ® Z § <+ 7§ Z A —|2 SHitEA ZW 38 A<y 80)/ v
10 A at 80 V to function. If it is connected 10 A Z ¥ Ao~ bt &t (DC) }§ fe flfpyZ JAF "
to a 220 V (rms), 50 Hz AC supply, the 0, E§§ Z§E 220 V (rms) 50 Hz ayt HIAE bt
series inductor needed for it to work is (AC B<y 38 A<y (4 O <@y fli< 7/§§aﬂ
close to : Z§E OFY " -
(1) 0.065 H (1) 0.065 H
(2) 80H (2) 80H
(3) 0.08 H (3) 0.08 H
(4) 0044 H (4) 0.044 H
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PART C — CHEMISTRY YIT C — A fagm

61. Which one of the following statements | 61. j< ) 87 ¢ A&y Z§OYE 0, Z§EY ,E 0)§
about water is FALSE ? T ,,?

(1) Ice formed by heavy water sinks in (1) 2% i< 7R RS IN: ’ ay <0« g
normal water. "

(2) Water is oxidized to oxygen during (2) ﬂZ§EiE, t<-4 ¢ i< °EA, EZ§A ,,EIL@/
photosynthesis. ALEjY GAE -

(3) Water can act both as an acid and @) j<, =k« AG EE’Z@ EVE of M= O Z
as a base. WA -

(4) There is extensive intramolecular @ B, AYA HISOE ¢ AfISAAE ’A—’éEZ§
hydrogen bonding in the condensed o Rt Ei Yo% WA -
phase.

62. The concentration of fluoride, lead, nitrate | 62. —AOaA UEE< ,: ~HA § i< -.AA(EiA EO Q<PEB«, <K,
and iron in a water sample from an )VY i a(EA 7§01 1 1000 ppb,
underground lake was found to be 40 ppb, 100 ppm AOE 0.2 ppm - ap- y
1000 ppb, 40 ppb, 100 ppm and 0.2 ppm, i< AYEY O AZ ZE f Oit a(EA , Y yl Qy
respectively. This water is unsuitable for Y,E,?
drinking due to high concentration of :

(1) Iron (1) °E)VY
(2)  Fluoride 2) C<ih«
(3) Lead (B) <«

(4) Nitrate 4)  YiBs=

63. Galvanization is applying a coating of : 63. 2AfIVIRj if Y Avey o, Az§ 2 2§E2 | ,,EAE w?
(1) Zn (1) Zn
(2) Pb (2) Pb
3) Cr 3) Cr
(4) Cu 4) Cu
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64. Which one of the following complexes

shows optical isomerism ?
(1)  [Co(NH;),CL,]Cl

(2)  [Co(NH3);ClL]

(3)  cis[Co(en),Cl,]Cl
(4) trans[Co(en),Cl,]CI

(en=ethylenediamine)

65. Two closed bulbs of equal volume (V)
containing an ideal gas initially at pressure
p; and temperature T, are connected
through a narrow tube of negligible
volume as shown in the figure below. The

temperature of one of the bulbs is then

raised to T,. The final pressure py is :

I I T

PrV

| &

64. &Y O, YHY L VEeh<A, ~TSMITY , OFIFIAL
@i Tyeo
(1) [Co(NH,),CL]C1
(2)  [Co(NHz);ClL]

(3) cis[Co(en),Cl,]Cl
(4) trans[Co(en),CL,]Cl
(en = ethylenediamine)

65. <AV (1) S E 7€ 7A”, V0 o) ofa
a, —1E/Ae—2§(E p,AO - T, 7 AR, oo2§
Vagy <fyAY 7§ -Act ~y L i<, 0Lt A%
Vig 38 Azo O MEreyt 2t - A»Y BY0 , ot
A" 3§ A zwzzmy _ «ifo
€ s,y -

I I I I
@ pz,V —> pf, pf,

1) 2pi Dlesz E (1) [ j
@ P % @ LTEZTJ
(3) 2pi T E T (©) (Tl ];rl sz
(4) 2P T, Ti T, (%) (Tl + Tz}
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66. The heats of combustion of carbon and | 66. 2§E’Y ACE T8 Zﬁ \ OEYEA e 2§E E,Y " c<>y 201—
carbon monoxide are -—393.5 and —393.5 AOF —283.5 k] mol~1 - Z§E’Y
—283.5 k] mol ™1, respectively. The heat OEYEA e Z§ <Y Mok (k] ) -IA < ,,EaE -
of formation (in kJ) of carbon monoxide
per mole is :
(1) -—-110.5 (1) -—-110.5
(2) 110.5 (2) 110.5
(3) 676.5 (3) 676.5
4) -—676.5 4) -—676.5

67. At 300 K and 1 atm, 15 mL of a gaseous | 67. 300 K AOE 1 atm (J-:E’ v/, 15 mL & Ey
hydrocarbon requires 375 mL air ” B«E 7Y Z@ -4 (E,,Y 2 A<y 375 mL flt y]
containing 20% O, by volume for complete A| » yAYZ fel/ +720% = A E Y., R
combustion. After combustion the gases fliyi AP i (E,,Y Z CE a 330 mL
occupy 330 mL. Assuming that the water R y,, 0 YA 30 AZ E i< Efl V- O
formed is in liquid form and the volumes , O © ,E A —|<> Y tY of| G (E 7/. °EyAYE Z§E <>E-| Z§E
were measured at the same temperature an AE ,,EB«E2§E’Y Z§E >>§E<><E ol -
and pressure, the formula of the
hydrocarbon is :
1) C,Hy, (1) C4Hyo
) CyH, () CyH,
(3) GC3Hg (3) C3Hg
4) C,Hg (4) C,Hg

68. Decomposition of H,O, follows a first | 68. H,0, Z ¥ iflE=Y 0y§ § 00 ¥ ZA~ ZE °AA2
order reaction. In fifty minutes the o ok, AOY~ OR, ﬂZ@E/Z § iflEi=Y H2 p
concentration of H,O, decreases from 2§E a(EA EYOS 0125M,,E EAE o
0.5 to 0.125 M in one such decomposition. H,0, Z a(EA 0.05 M 'l,,ﬂAE »ol A 0O, Z§
When the concentration of H,O, reaches ’YY ZE (E/,,EaE -
0.05 M, the rate of formation of O, will
be :
(1) 1.34%x10~2 mol min~! (1) 1.34x10~2 mol min~!
(2) 6.93%x10~2 mol min~! (2) 6.93%x10~2 mol min~!
(3) 6.93%x10~% mol min~! (3) 6.93%x10~% mol min~!
(4) 266 L min~!at STP (4) 266 Lmin~1 (STP 7
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69. The pair having the same magnetic | 69. OOZ§,,E ze’Z§Ey =ittt Z§E yeo ,, -
moment is :
[At. No.: Cr=24, Mn =25, Fe =26, Co=27] [At.No.: Cr=24, Mn=25, Fe=26, Co=27]
(1) [CoClLJ>~ and [Fe(H,0)]2* (1)  [CoCl2~ AGE [Fe(H,0) ]2+
(2)  [Cr(H,0)?* and [CoCl,]?~ 2)  [Cr(H,0) 2+ At [CoCl,]?~
(3)  [Cr(H,0)J** and [Fe(H,0),>* (3)  [Cr(H,0) 2+ AOL [Fe(H,0) 2+
(4)  [Mn(H,0)?* and [Cr(H,0) 2+ 4) [Mn(H,0) 2+ AOF [Cr(H,0) 2+
70. The species in which the N atom is in a | 70. fl,, S'|E$EE| , Ai ,0 N;/()EéE P » ZV&lE Z§E ’ﬂSOE
state of sp hybridization is : QL ,,E?‘E -
(1) NO, (1) NO,
2) NO, 2) NO,
(3) NO, (3) NO,
(4)  NOj (4) NO;
71. Thiol group is present in : 71. OEyE< a, Ai ,0 ©-|ASOA I |
(1) Methionine (1) OO =EVEY
(2) Cytosine (2) ,EB=E,EY
(3) Cystine 3) A,AS?Y (Cystine)
(4) Cysteine 4) A,S:EY (Cysteine)
72. The pair in which phosphorous atoms | 72. ﬂ’? y(o A| Yo ?QES»ﬁEV, Ottt Z@E o<
have a formal oxidation state of +3 is: °EA,EZ§/&E fIS0t +3,,, ,, -
(1) Pyrophosphorous and (1) ﬂE%»§ES»§y ’ Ad -|Ey/E»§ES»§EA/§§ OOA,«‘
pyrophosphoric acids
(2) Orthophosphorous and (2) °EOE»§ES»§EA/., AQE ﬂESVE»§ES»§EA/., b, «
pyrophosphorous acids
(3) Pyrophosphorous and 3) ﬂEy/E»§ES»§"V ” AOE ,,EB'!E»§ES»§M§ OOA,«‘
hypophosphoric acids
(4) Orthophosphorous and 4) °E(~)E»§ES»§EA/., AQE ,,EB-IE»§ES»§M§ OOA,«,
hypophosphoric acids
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73.  The distillation technique most suited for | 73. ,i"VOIER 0 M- < (S <iB) , M« /A<
separating glycerol from spent-lye in the 058 T 38 heo 7, C-yAA <f, fIY iflie
soap industry is : o=
(1) Distillation under reduced pressure 1) O &’ LAY
(2) Simple distillation @) by =, fIY
(3) Fractional distillation @) -k b flY
(4) Steam distillation @)l o, fIY
74. Which one of the following ores is best | 74. »§0 9<E=Liﬁ\"( iflie miA AYeY ¢, fl, Z@EY E
concentrated by froth floatation method ? oySy8  fltheeds M6~ , ,EMGA AYSYE §E , )SAE
(1) Malachite (1) O<EyiR=
(2) Magnetite @) OfV=if=
(3)  Siderite @) h,of=
(4) Galena @) A<t
75. Which of the following atoms has the | 75. I&Y »Qtdtef ¢ i35, T8 -00 =&YV "t OéaA0
highest first ionization energy ? w?
(1) Sc (1) Sc
(2) Rb 2) Rb
(3) Na (3) Na
4) K 4) K
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76. In the Hofmann bromamide degradation | 76. ~,2§ Y 7 FOROMR« AYaYE Eﬁ/&l -+ AZ <> NaOH
reaction, the number of moles of NaOH AOE 22 ﬂyAA Of< ZE Ay -iA0i< =OFY
and Br, used per mole of amine produced WYY O, aE -
are :
(1) Four moles of NaOH and one mole (1) @ Of< NaOH AC 0§ <) < Br,-
of Br, .
(2)  One mole of NaOH and one mole of (2) w)f 0f< NaOH AO 0)§ Of< Br,-
Br, .
(3)  Four moles of NaOH and two moles 3) @ Of< NaOH AO! E ¢Of< Br,-
of Br,.
(4) Two moles of NaOH and two moles 4) [ Of< NaOH AOE E 0f< Br,-
of Br,.
77. Which of the following compounds is | 77. AYGYO » Z§EY ,EyEAaZ§ CEEAéf|Z§ AdE »,§/E<>aYA=z§
metallic and ferromagnetic ? (<, ﬂ6’2§Ey) !
(1) MnO, (1) MnO,
(2) TiO, (2) TiO,
B) CrO, 3) CrO,
(4) VO, 4) VO,
78. Which of the following statements about | 78. AVEY Efatafl 3= <EOFY 3§ L8%e ¢ Y&y ¢ |
low density polythene is FALSE ? y&Y L E Y80V wera 2
(1) It is used in the manufacture of (1) y,,A Y= EA:‘EA)J <<,S=,-A’Y, fit 5
buckets, dust-bins etc. Oa-EEY O ﬂyAA ” AR "
(2) Its synthesis requires high pressure. (2) BLZ ,i<- -8 0 01t @ ZE - fliyz
1’EAE l’
(38) Itis a poor conductor of electricity. 3) V., KIIA Y8 - : FLEY ot ﬂA<z
(4) Its synthesis requires dioxygen or a 4) B,Q «iRe /-\ E Y <0l B«
peroxide initiator as a catalyst. BYEA,y/ ('ﬁfe %) ©a7/,z Z ¢
ﬂEAnoo_
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79. 2-chloro-2-methylpentane on reaction | 79. 00Vi< ¢ 2-A<M:-2-<>:A(~)<'L3:‘Y, ,EIA«yO

with sodium methoxide in methanol O:OM,EB«, 2 ,EO °A—AZ§yE WS AL " =

yields :
CH; CH,
| |

(a) C2H5CH2(|1 - OCH3 (a) C2H5CH2(|j - OCH3
CH3 CH3

(b) CzHSCH2C|: = CH2 (b) C2H5CH2(|: = CH2
CH; CH;

(C) C2H5CH = (I: - CH3 (C) C2H5CH = (|: - CH3
CH, CH;

(1) (a) and (b) (1) (a) AGE (v)

(2)  All of these @) BYO , =t

(3) (a) and (©) 3) (@ Ak ()

(4)  (c) only 4) Ol (o)

80. A stream of electrons from a heated | 80. ®}§ 30 In§<tO= » AYZ§<E R<A=EY it Z§E

filament was passed between two charged V esu )$ AfI—f!Eaé/ 7. /T[ & ’EﬂAiEA E‘;'lAE’»:E~ Z§
plates kept at a potential difference V esu. ’ Eﬂ~ e iAE |EAE " yA(~E B<A:‘E'Y; Z§ fEfHZE AOE
If e and m are charge and mass of an > A 2§0¢E—e ApE 171,,%‘ At h/AE@E O AYGNY o,
electron, respectively, then the value of AZ§,Z§ r~nE/~E ABYE EVEE? (G R<A=tY A
h/A (where A is wavelength associated L6 kA APERAY A ,,)
with electron wave) is given by :
(1) J2mev (1)  J2meVv
(2) meV (2) meV
3) 2meV (3) 2meV
4 JmeV 4)  JmeVv
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81. 18 g glucose (C,H;,0/) is added to | 81. 18g@<12§E, (CsH1504) Z§E 178.2 g -EYE ¢

178.2 ¢ water. The vapor pressure of A<>A<EyE i~ B, i<y MY THhco j<
water (in torr) for this aqueous solution Y& flica €& (torr O) 2% -

is :

1) 759.0 1) 759.0

(2) 7.6 (2) 7.6

(3) 76.0 3) 76.0

(4) 752.4 (4) 752.4

A A

82. The product of the reaction given below | 82. Yig @ a8 °A—AZ§yE 38 h<o C3-EE ,,EaE -

is :

LNBS/hv LNBS/lv
2. H,0/K,CO5 2. H,0/K,CO5
CO,H CO,H

OH OH
®) @ @) @
(@)
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83. The hottest region of Bunsen flame shown | 83. Vig & 3 b3/ 0 74,V ¢<0 ¥ , flhe]§ 20
in the figure below is : Ha -
region 4 o 4
region 3 s 3
region 2 S
region 1 TS 1
(1) region 4 1) AjY4
(2) region 1 @) AjV1
(3) region 2 @) AjV2
(4) region 3 4) AjYs
84. The reaction of zinc with dilute and | 84. AV AD ,HE Vibi=]§ of,« 7§ L0 Ai 8 J¥
concentrated nitric acid, respectively, oAy 3yt me Y501t Ca-dY LA ,, -
produces :
(1) NO, and N,O (1) NO, Al N,0
(2) N,O and NO, 2) N,0 AGENO,
(3) NO, and NO 3) NO, Adt NO
(4) NO and N,O 4) No AdEN,0
85. Which of the following is an anionic | 85. W&V ¢ , ¥V ,f oVIRIVYS k= 2
detergent ?
(1)  Glyceryl oleate (1) M<, dr< oficos
(2) Sodium stearate Q) LH«yo Ssfex
(3) Sodium lauryl sulphate 3B) Lo <brc vt
(4) Cetyltrimethyl ammonium bromide @) L r<=iR0i0< *OHYYO iR«
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86. The reaction of propene with HOCI | 86. ~F-EY Z§E HOCI (Cl, + H,0O) 38 ,EO -A—AZ@yE
(Cl,+H,0) proceeds through the A, OéyﬂAE 5| ,,E:Eﬁ/, Le-dY AR fl -
intermediate :

(1) CH3—CHCI-CHJ (1) CH3-CHCI-CHJ

(2) CH,-CH*-CH,-OH (2) CH;-CH*-CH,-OH
(3) CH;-CH*-CH,-Cl (3) CH;-CH*-CH,-Cl
(4) CH3—CH(OH)-CHj (4) CH3-CH(OH)-CHj

87. For a linear plot of log (x/m) versus log p | 87. »§EV§«.A<Z§ eleti -4t ’ OAE-E flys O
in a Freundlich adsorption isotherm, log (x/m) AL Tog p }§ “t@ Tit@ By /Tty
which of the following statements is d<tx Zﬁ <o MEEY O Z@EY S Z§OY wok 0 ?
correct ? (k and n are constants) (k ACE n ASO£YS L)

(1) log (1/mn) appears as the intercept. (1) log (1/n) &7, = RLRRY < iAt "

(2) Both k and 1/n appear in the slope 2 k Al 1 /n (EVE of S<tn -E ¢ =fA "
term.

(3) 1/n appears as the intercept. @) 1/n R, = 38 Mg il e

(4) Only 1/n appears as the slope. 4) Off 1 /n S<tn LSRG <iAf "

88. The main oxides formed on combustion of | 88. ,,ﬂE Z§ °EA(EAy O Li, Na o/ K Z§ (E,,Y v
Li, Na and K in excess of air are, "YY<t OAy =fA B« T508- , -
respectively :

(1) Li,0, Na,0, and KO, (1) Li,0, Na,0, AQf KO,
(2) Li,O, Na,0 and KO, (2) Li,O, Na,0 AQF KO,
(3) LiO,, NayO, and K,O (3) LiO,, Na0, AQ: K,0
(4) Li,0,, Na,0, and KO, (4) Li,0, Na,0, Adf KO,
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89. The equilibrium constant at 298 K for a | 89. AE-OFY 298 K 7/, w)§ § ok AZ FA+B=C+D
reaction A +B CC+D is 100. If the initial 38 Afm ey ASO/EZ 100 ,,- yA(E e+ 3 Na{EA
concentration of all the four species were ,fE ﬂE/E SA"E¢~EA| BEABY £1M A, AD
1 M each, then equilibrium concentration Y& Ly L HBEAE (mol L=19) ,, faf -
of D (in mol L~1) will be :

(1) 1.182 (1) 1.182

(2) 0.182 (2) 0.182

(3) 0.818 (3) 0.818

(4) 1.818 (4) 1.818

90. The absolute configuration of 90. w2 y yAaZ Z § iyt Aflay I

CO,H CO,H

H——OH H——O0OH

H—d H——d
CH, CH,

is:

(1) (2R, 3R) (1) (2R, 3R)

(2) (2R, 395) (2) (2R, 395)

(3) (25, 3R) (3) (25, 3R)

4) (25, 35) (4) (25, 35)

-00o0- -00o0-
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Read the following instructions carefully :

Fefefiaa FEer earT @ ug -

1.

10.

11.

12.

13.

14.

15.

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

For writing/marking particulars on Side-2 of the
Answer Sheet, use Blue/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, one-fourth (¥s) of the total
marks allotted to the question would 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 one page (i.e. Page 39) 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 JAB/Board 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 JAB/Board.

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.

2.

10.

11.

12.

13.

14.

15.
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