


g"r) ttbz
9(: n -6t t qrrr A - rfurfr

:lA
3

cnra
,4: I-t

CS

"optu#rrrfrin 
un o,"

tc

2.

b =24,

3

(\

(4) 4

"il'.5"1"-qrfl u gfi'

\6h

tsr qkfl t El stfitl'

i=l*i+wo
? c{ EiE-{d t aql

v

qft q* v2=6r <w sr2+by2=16 {r+}ol
T{ 9Tnr6E 6'n 6, 4l b6r qH A :

ole ,

dv

(2)

\d-
o, d)
do-

u2b
c\5

tu
(3)

fuy", !

-t2

-rr 6 2
2

6

7

a

\
>*9b u,c

bs' 1a
(3)

7

,
4

t'-
-o+

c'

8\^ ry

2. Let u be avector

ts perpendicular toa

b

and

and

r 't2
then lul is equal to

a=2i+3j-k j+

u'

-$xs.tito

t a =2i +3 jIfu nqrk

srcfrq tr qi< i,
i=z+t,tlil'**t,{ }-rl,- b'11

btr

s

Jl' Ct --

u

0)
(2)

(3)

(4)

84

336

315

256

,t

+I

3 . For each t € R, let [t] be the greatest integer t.n*leg qr ltl, t 3IrqI ttEla

.'-?.'([+]- l:l- - 
lT])

less than or equal to t. Then qEnq Wt6t fr

ri- ,ffll r [?l *.-o+ rlxl l.l
( R c-) {rr+r arFrre c-d t t

o4'qnqtr
rs*qtrc{tr

,4zo*qrrqrtr

-' 
[Tl)

(1)

(2\

(3)

(4)

cloes not dxist (in R).

is equal to 0.

is equal to 15-

is equal to 120.

0)
(2)

(3)
.\;

(1
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lf lhe curves ,z ot' o'2 ' l'rr I^

intersect each other al riSht an'll"' llr"n

bis:

1.

of.

D

valuethe

(1) 84

(2) 336

(3) 31s

(4) 256
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I4 lf L1 is the line of intersection of the planes

2r -2! +32 -2=0, r-y+z+-l =0 and
L2 is the line of intersection of the planes

x + 2V * z -3 :0, 3r-V+22- 1 =0, then
the distance of the origin from the plane,

containing the lines Lt and Lz is :

(1)

qk {rd-d 2r -2y +32 -2=o.
r-y+z+1=0 41 cfr*A ltlr L1 t aql
{rrdd r +2y-z-3=0, 3r-y+22- 1 =0
*i cHA tcr Lt, d ae fig q1 rfr rq
er<-e i d terc r-r et{ q ai iiaFie orm
t,t,

(1)

(2)

(3)

(4)

J)

1

.E
1

1

4J2

I
N2

1

I(2) iJi

1
(3)

z"l1

1
(4) 2a

5. The value of

(1)

(2)

1
sin2 r .

1+2'
sin2 r -

- 

dr ifiTrIFlE:
1+2',

+)nt
4

8

a

4rr

I
J

(1)

(2)

(3)

(l)

s\

-z
4

6

a

11r

j\

l

(3)

ll)

D/Page 3 SPA('E tror{ Roucrr wolrK ,/ Tq; *rd + taq wrr

d$
8/

o *- -rlf -21,t
--- dvr

ro

@



I
(, Let g1i)*pa ,2, 7117 = Jx , and

d, B (a < p) be the roots of the quadrati.

equation 18r?-9Tr+12=0. Then the

area (in sq. units) bounded by the curve

V = kdxt) and the lines r=4, r:B and

J=O is:

\co"^
,qS1't

(1)

(2) ]t"a -,t

rrrr g(r): cos 1., f(xl = Jr , Acn

", 
p(" a p)ffi qfrqq ra./ -xr+,?=o*6tr a) a-* y = 13"1)(x) drn tcn3i r = ,,

r=p dql v=0 gRr ht Sh sI S}rFd (q,i
rqrfif i) t :

0) Ita-,1

I

I
I
-'

:
I

(
1

, - r)a

(2)

Scosr ("*(
t
-+t6

t
--,

1

a J5 I )

(3) j(r*11 (3) ](.r * r1

(4) irn -al (4) {,a-al

qf( qfi-fiur

8 cosr ("*(
?r
-+.t6

n
--r6) '*(

1

2
1

2
\.9

in [0, r] is kr, then k is equal to

c",,r -(ga1<"(g-
(1)

&c,, ss)

+ it'il{rd t0, 
"'l 

d srfi Ed cr q}q t, t, a}
b
k

qtrq{ t ,

It^.rr'--l?b
(1) n

(2) 2

a

l3
9

20t
2

5

i3
g

o.Y-t (2)v,{g) -
(3)

(l)

(3)

It

t
I

{.1)
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7. If sum of all the solutions of the equation
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Let fllrl:,r +1rn.t ett)=.\ -]tr '" .,'
/Ir l

r, R i- l,r, ll. Il h(r) r'',thenthc
g(\)

lo.al nirrirnum v.rlue of h(n) is :

"lIqr{I I(.r) - r- r --r aql s( I ) \
J_r

r € R- {- 1,0,1}ir nft rr1r1 = /Q 6, 1i

4
(1) 2Jl

(2\ 3

(3) -3

(4) -2J1

(1) 2A

(2) 3

(3) 3

(4) zJl

+2,

(1)

{6&

q\^) e''"\'J

(r

d-t

9. The integral

sin2 r cos2r

(sinsr + cos3r sin r + sin3r r+coo5r12

is equal to
Jp,]- r..Ctt

(r) -1
1 + cotr.r

}.\r

(CFFA

sin2 r cos2t

(sins-x + cos3r sin 2r + sin3rios2x + cos5r)2

q<mI t :

:1- (

) -r \(1) ;s *c 
Gq

lr)

Qur^d I c,lr*tn*
+4'*"t'n

tr'
ry'"o v,t -

3(1 + tan ,t)

,r;" .&4
3b* + rtJ,

s",?'t 't s{-\. t;"-
7^.................:+L

3(1 + tanrr)

1

(2)

(3)

)

1 +C-1

-*C

1(1 + tan)r)
l-* "e4 (3)

3(l + tan"r)

C

.(irr

({)

(i{hur! a is a .onst.lnt of integration) (ftjl' c \rd {qr+-fir rEr t)

I

l1,t,t'r
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10 A bag contains 4 red and 6 black batls. A

ball is drawn at random from the bag, iLs

colour is obs€rved and this ball along with

two additional balls of the same colour are

rcturne.l to the bag. lf norv a ball is drau n

at random from the bag, then the

probability that this drawn ball is red, is :

10. qfi +& d4dlf,nar 5altfriilttI +Alt
q-f6qr q{ .r< tr6rd ,r4, ner s*n iq
ts+t, w ;k qi, <i q-q sfr r,r q1 itii *
{Iq srks tA I sr-d frcr rrcr r qE qft +A t
€ qr{6qt \.d.i< Frsrd EIt" d clfuqidr f:s

Bqik6Ittr€rdt,t:

(1)

(2)

(3)

({)

11 qrll qfi ftq fl Fiq *q aqr *<+ qq{,
A(-3, s) dqr B(3, 3) tt qf( w rrgq Er

rR#q 61 d tqdc ec 6\ qr€ qrq 6{
flSqi srd Tn 41fTq t r

(1)

(1)
3

{
t
{

(2)

(3)

(4)

11. Let the orthoc.ntre and centroid of a

triangle be A(-3, 5) and B(3, 3)

respectively. [f C is the circumcentre of

tfus triangle, then the radius of the circle

having line segment AC as diameter, is :

3"6
(1)

2

(2) 
"40

(3) 2.fio

(-11

3

10

2
;

1

5

10

?
5

1
5

3..6

2

2
i l1
\l

(2t Jm

(1) r.,'xj

(1)
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t
{T

+
q-

+

12 If the tangent at (1, 7) to the curve

,2=y-6 touches the .ircle

x2 +f +16t +12y +c=0 then the value ol

cis: 
$z 2rc tr'es 

1r- a.".+r3$; .^

qi< r*'r= y -6 i f+g 0, 4 c{ d+ srftqr
1a x2+.tF +-t6t+12y+c=0 q1 gvl qrfi
t.dcqrcr{t

o)

(2)

(3)

(4)

.)rL- Q)L

)r-t*t+K

(1)

(21

(3)

(4)

95

195 21r-Y}.1tt)--o195

185

85

i\ '185

85
I

ge 9'n )-,
(!nr

-*jlJtffi .l, rlyrql+q t{, r-"

a, p c c, s+d6'{!r f-r+t =o & frfira13. If ct, B € C are the distinct roots, of the

equation 12-r +1 =0, then c101+ pro is

equal to :

(1) 2

(2) -1
(3) 0

(4) I -t
1 DL

:)-

V

7

{ (D1 '"

./i"

* .K,

r[€ t A alol + pl@ 31or
O+0 

B
(1) 2

xt$' r

(p"l
?*of-+'g

3n(

-- (r 1{, ".- 
q r{!

. r-t

t: gZd
Y. '>4', tdr --"

(2) -1
I I

p,1+ !*C ,a/
3+3( - "(+

(4) 1

=a
PeR q6 frr+iln*'n qE t fiilqt'
rrp= r,n = zoo *. tr eR+cqtGc{qfi
zt* zr< fera tr fifr(d Rq, ntzr<
t, &ror * rxql +1q rq*: 45., 30. iIrII 3tr

t dzr+(qlfu ({. l) t:
?

14. PQR is a triangular park wi
PQ=PR=200 m. A T.V. tower stands at

the mid-point of QR. If the angles of
elevation of Are top of the towe! at P, Q
and R are respectively 45', 30" and 30',

then the height of the tower (in m) is :

0) soJ:

(2) 100

(l) 50

(1) roo"6

\t

rq$-

\

1t

,.^
0) soJ:

(2) 100

(3)

h
Ia

50

(4) l0oj3
/

/
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15

16

o9
U I(ri -5)=9 and f (x, -\2 =qS,

i= I i=l
then the standard deviation of the 9 items

ty tz, ....., x9is .

99
et< f,t,, -s) -e r I(ri -5)2 =4s

'=l ,=l -
t, i ieroii r,, r., ....., redl qtT6 tdqfi

(1) 3

(2) e

(3) 4

l4l 2

5<
^,, a-- 5
.r( ( -\

vtt' ' lo
=:=:

(, - .,[t - r )', r,, rlThe sum of the co-efficients of all odd

deg!ee terms in the expansion of

r
.1

,(r,1)

t,
(1) 3

(2) e

(3) 4

(4) 2

-{

5

16.

(t)

(2)

(3)

(4)

17

,3 _1 +

1+
,5,
)-['-1

3 ,3 _1

* vqR 1' sri frqq qd qri q-<t * gqisil6r

'im t,
rs:

(1)

(2)

(3)

(4)

2

-7
0

1

2

-1
0

1

17. Tangents are drawn to the hyperbola
4r2 92=36 u111t" Ooats P and Q. If these

tanSents intersect at the point T(0, 3) then

the area (in sq. units) of APTQ is :

(d' rrftvc+e< n:rz-y2 =:r * ft('e1 r wr
Q cI Il{fl ?qR f{lsl srdl B I qfe ?r6Tc$rGrq

ftig r(0, 3) c{ +lufi t, <} arrq ar r}ls-e
(ed {drrd l) t :

(l ) t6Js

ir)

(-l ) 60,/3

rs,,5

(l) 36./6

(r) 5{\

ll,5

r{.l ,3

/3irl)
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16. From 6 different novels and 3 diffprent

dictionarles, 4 novels and 1 dictionary are

to be selqcted and arranged in a row on a

shell so that the dictionary is always in

the middle. The number of such

arrangements is :

(1) at least 750 but less than 1000

(2) at least 1000

(3) tess than 500

(4) at least 500 but less than 750

19. II the system of [neal equations

18. 6fird 3Fqriidqr 3FE rrqqiidt i 4 3q-{r€1

aqr 1 Tr<+i{ +l Erm Cq.ik d \'6 i)-s
rR g{ grFR s.lrql qr{I t f* rr<dtfl v< qq
i dt r qq !6R t' kqit (anangements) 61

{tqrt,

r+ ky+32=0

3a+ky-22=O

Zr+ly-:z=0 3X

6q t qq 7so tf6-r rm t 6q

6C t 6C 10m

s00 t 4q

6c t qq sb dfu-{ 7so t 6c

qf( tiq{ sfi-6{q trflq

ti

0)
(2)

(3)

(4)

tokr

€r
-lc

tq2-

r+ky+32=0

3r + ky- 22 =0..\

2t+4y-32=O)

[ :"\ 
'"+ -ll

'-9r
uz

@)
6r G {+iT{ EeI (r, v, z} t, t 5 q<rc{ t 'y' e(o-dkJ.

8lc-rg .pgc oix-tt

tr) - k{*+,il
has a non-zero solution (r, Y, z), then 7
is equal to

(1) 30

(2\ - 10

(3) 10

(4) -30

e12-
(1)

(2)

(3)

(4)

20. qfr

30

- 10

10

-30

-Xlc -- l,t-
t(

-4 2a

2t x-4
2x 2t

2rl
Zrl

'-41

\

= (A + Br)(r - A)2, = (A+ Br)(r - A)2t,

tht,rr thc ordt'rctl pair (A, B) is equal k)

(1) (1, 5)

(2) ( {, 5)

(3) ( .1, r)

(1) ( {, 5)

D/Page 9 SPACE FOR ROUGH WORK / {(5 qrd * Foq qrrr
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(2) ( 1. s)

(3) ( {. 3)
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21

22

Two sets A and B are as under :

A:{(a, b) € RxR : la-51 <1and
lb- sl < rl;

B={(.i, b) ( RxR:1(a .,)2+9(b 5)2

< 36). Then :

(1) ncither A c B nor B c A

(2) BcA
(3) AcB

(4) An B = d (ancmph set)

21. a €gqq AffnBfier+n*t.
A:{(a, b) € RxR: la-51 < l iIqT

b-sl < 1);

B = {(a, b) e RxR:.1(a-6)2+9(b-5)2
s 36), a :

(1) ?AAcB3tRi€BcA
(2) BcA
(3) AcB

(.1) AnB = 6 (C;Ffi-{d€gqq)

Tangent and normal are drawn at

P(16, 15) on the pambota y2=16r, which

intersect the axis of the parabola at A and

B, respectively. tf C is the cenke of the

circle through the points P, A and B and

ZCPB = 0, thm a value of tan 0 is :

0)

22. s.sirll v2=16r * U-+ fr! P05, 16) vr
elftor <rII 3rfiFh di qri t si cwfrq *
eru al ft(iii mrvr: A nqr B c{ ftr6< 6{t
t t rR ft(iif n. e nen u t d-+r vi ard Ar
6r +< c t dqr zCpB = o, + tan o 6r !F'
qnt:

0)

(2)

(3)

(4)

4

3

1

2

2

3

4

,

1

,
2

3

(2)

(3)

(4)

23. I€t S=[t € R:/(r)=F-rl.(eli-1) sinlrl

is not differmtiable at tl. Then the set S ir
equal to :

(1) {0, rl
(2) { (an empq set)

(3) tol

(.1) {n'l

23. qr S= {r € R : /(r) = lr-'rl.(elr -1) sinlrl
v] tq{ rffiffi+q rfi t }, fr<gqq 5q{rd{X.

(l ) {0, r;}

(r) 6 (\rrfrn (-T€'r)

(r) l0)

({) {nl
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21 The poolean expression

'(p v q) v (- p 
^ 

q) is equivalent to

dA + dq-6

"(P v q) v (- P ^ 
q)+{Tf,(q t

tt
+t

1
I

@

(l)

(2)

(3)

(4)

-q (1) 'q

"p e
,t,

^+
vlt^t)

line

interse.ts the

points P and Q. lf O is

iectangle OPRQ is completed, then the
loors of R is :

(3) p
E

(4)qf
€

€
zs. gq qca tct, s] \'dE 3[s{ t{E 12, a1 t tt+r

qd t t{irrb 3ieil +1 A frfird k€sit pnqr

O.r< !ftr+( E'rfi tr ufro1aft(tmr
qrq oPRe 61 fn f+q qm t d n+r
fi-gqq t ,

(7\ 3t +2y=0yy

(21 3t+2y=5

(3) 2r +3y = ry

(4\ 3, +2y=iv

25. cm i!fr 72 + 2.22 + 32 + 2.42 +52 + 2.d + .....

+ cqc 20 q{ 6r Arr A t aql yqq ao I-cJ E'r

tqstr

qft n - ze = ioorr, al I qrrqr t

-P

(l
e

T
1t

€

'C

C

f
e

l,
\

{.\

25

.i
f

,-[fr\
?^
th;dgh
.".,.k.,

C

(1)

(2)

t3l

(4)

3x +2y=6ry

3x +2y=6

2x +3y:ry

3, +2y -- ,y

26. t€t A be the sum of the first 20 term8 and

B be the sum of l\e first ,10 terms of the
series

-t2 + 2.zz +3? +2.42 +52 + 2.62 + ....

If B 2A= 100I, then I is equal to

(ll {qr,

218

: rll

(lt

({) .16{

(1) 1e6

(2) 232

(3) 2.18

(4) 464
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27 Let y:y(r) be the solution of the

differential equation

dv
surr---. + y cosr =4r, r e (0, n). tf

cl;Ir *rfif, {+fr{q

SINI

I

dy
dx

+ y cosl = 4x, r € (0, T) iEl

y=y(r) rs {d tr qR ,(;) =, *, o

,(;),[]) : o. "* ,(;) 
" 
*,",.

{

tq{ltt(

"N-qdq
4.
9

d

0) b $r.1 2

9

(2)
4

9J3
2

(3)

dto tv-d$

q (2) m
2

(3) -8
eJ3

(4)

28. tugeil 1s, -r,4) Bqr (4, -1,3) ol ffi
srd Ms 6r rtrktit ,+y+z=7 rR BrdIIqvdcsifut'

(1)

*^W..ef,L
s I

oA\'"
2

7f

("
0

82
9

n2

2_!
9

8,,)F*
(4)

28. The length of the pro,ection of the line
segment joining the points (5, _ 1, 4) and
(4, -1, 3) on the plane, r+y+z=z is I

(1)

(2)

q

(3)

6,:
\13

2

E
r/;

2

J1

2

l
1

5

2
;

I

F)

(r)(-l )
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29 Let S: h € R:.rr > 0 and

2lJi -31+ vt(!i -6)+6:ol. 'Ihen s

29. qlllt S={r€R:, > 0nql

2lG -31+ Jt(G 6) {6=o} dls

(r) iqHqn q++qtr

(2) is an empty set. (z) qEft-fiqtqctr

(3) contains exactly one element. (3) d qrd \r{ A 3f,fi4 t r

(4) contains exactty two eleErents (4) dqr,<l erq{q t I

30. Let a1, ar, ar....-, ar9 be in A.P. such that 30. qF[ a1, a2 a? ....., a4egfi qciri nA C $ t
12 72

! aa111 =415 and ae*an3=65 fu I u*r, = 416 dql ae + a$:66 t IIf

"1, 
+ ul + ..... + 

"17 
= 140 m, then m is

equal to

k=0

(1) 33

(2) 66

(3) t,8

(4) 3.1

k=0

rR uf +"1 +
sttlrrt:

..+uf, =to- t, al ^

(1) 33

(?) 66

(3) 68

(4) 3{

D/Page 13 spAcE FoR ROUCH WORK / {E 6,14 + fdq qrr6
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PART B - PHYSICS
ALL THE GRAPHS/DIAGRAAIS 6ITN ARE

SCIIETVIAIIC.4ND NOI DR WN rO SCALE

31. Thlee concenuic metal shells A, B and C

qmB - {tk6' f€.r
@trdeu?tmy@azi arr}dat
:*rr#a*.:qsrffia rd ti

ri*-d Erq 4'rs /,, B r c, fsrsl tfltq-
FrI{T: a, b i{I c (a < b < c) t, -dt yE-qI+A-
qiEr fiqPl: +o, -oAg[ +ott *]S Bq,l
Brrq Ehr :

of respectivc radii a, b and c (a < b < c
have surface charge densities +o, -oand
+.o respectively. The potential of shell B
is:

0) "tt,, L

l3l

\l

I\ I Ii'

b'-c'
-- +alcl
.2-b2 I_ +cla --+

j

u)'@:
(r)

(4)

t

t
o lu2-t'2 I(2t .,L " 

*.1

,, [o2-t2 
,l

(3) ;1. o *.]

- b'-c' I(4) ;L b *,]
Seven identical ctcular

v
0'{o

q

^2-b2b +'

b2-c2

- 

+a
b

\@

P

32. puou,kt., 
"u.tof mass M and radius R are welded

symmekically as sho\a.n. The moment of
inertia of the arrangement about Lhe axis
normal to the plane and passing through

cr-.
\ ')-l)

b
a

furqen <n w SS fdr6n srd-d fssi,
fuqd ggq 61 qqqn M dqr lTqr R t, ql
qqfut sq i qts srdr tt qrd-d + dq6r(
dqr P t lqd qr6 3ie * qrqH, {q t+d{
w qcs errqdt,

*

32.

(ll

t4i

lil

(l)

(3)

!11,6r

llrt,
i\ Iti -

li

(t
(.1) 3rrn.

2
71 ,:MR'
2

(-l)
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I

I

33. From a uniform circular disc of radius R R fiqr aq g tt qqqrq t qrvm ,i-ar+n

R
anJ mass Q Nl, a small disc of radius ^ is

removed as shown in the figure. The

moment of inertia of the remaining disc

about an axis perpendicular to the ptane

of the disc and passing through centre of
disc is :

^ R^rfl6 c 1 Erq 6t g6 Blzt 7n-dI6R rtq
6r. 6r ftdFrd fuq qm t +qr f6 fq: C-

<flfql'rqr tI tss t qr6 + qq{( qi
ss+ ir< t X-{i qd €{sr + srqq a-* g{
fss an q<e ecq,f itn :

h' \hpl =-

nl€r
0(D

e
Y'

"L|1r-

37

T(1) IvIR

(2) 4 MR2
q,|rl0L

a4 Er-AT

11) = 
MR'

3

40

,

(2) 4 MR2

1 \r
@p
sl-

fr
(e

9"

3Td-zr

(3) N{R

(4) 10 MR2

34. The reading of t}le ammeter for a srlicon

diode in the given circuit is

200 rl

(4) 10 MR2

f<i rq cncq C s icon srqts
orqrai+tn,

9.>

I
tds

200 {)

(l)
(2)

(3)

(r)

I1.5 m,\

ll

15 mA

I 1.5 mA

(1)

(2)

3\i

13.5 nr,\

0

&6 I '. t,-,

A. r'G-
30

L

(+)

t5 mA

11.5 mA
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35 Unpolarized light of intensity I passes

through an ideal polarizer A. Another
identical polarizer B is placed behind A.

iE placed between A and B. The intensitv

I 61 3tEl{( rsryr 6r qs 3TR{ A-d{ifs
A t Xq.dr tt qdr€orw etr +dt{s a
qii qlo{rs a*fr {gI,Tcrtr c}d{irs B+

Ie2
The intensity of light beyond B is found to w-unronr+i+rm I qr4ffitr erq w

Now another identical polarizer C elR TS dG t +d{irs c E) A ic}r B + *s
rcr qrm tffi B+ cyfld +{dr I qra

8

srfitr Q-erirsa qctfis 6r +]q it n ,
beyond B is now found to be | . The angle

between polarizer A and C is

(1) 60'

(2) 0"

(3) 30'

(4) 45'

.4"
0) 60'

(3) 30.

(4) 4s.

k\-v
1

36 or an

(1)

(r)

(r)

tal o-T'
L

.U,L

a-

RLC circuit driven with voltage of .,m 3iF[q dql (,o= m fi{fr } frrrq dRr

amplitude oo' and fre{uency oo= 7$
t}le current exibits resonance. The quality
factor, Q is given by :

*W
*,,

qfud q{ RLC cfrcq qJTkd *n tr yrm

mc+' q ot en firn :

CRCR

R li

l(

(,"c)

r,1., R iI €

I<

(..c)

(r)

(.1)
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37. Two messes ml = 5 kg and mr= 10 kg,

conncctdd b_y an ilextensible shing over a

frictionless pullev, are moving as sho$,n

in thr figure. The coellicient of friction of

horizontal surface rs 0.15. The minimum
'\Meight m that should be put on top of m2

to stop Sle motion is :

m18

mr=5 kg ?ql m2=10 kg $ dl a<cn r.5
xfudrq fr 6rrr q6 qffiEd feri 6 

=qr 
t

gi Cs t, +$ tu t{r ii s{icr.rcr t r *Frc
€nE sr q{q Wtfi 0.15 t r +t a+re 6orcn
n, tcs-+l rqqn nr, * sc{ tai t rrfi Es
qrE, Et{ qrftq ,

m18

TT

T

0)
(2)

(3)

(4)

(1)

(2)

(3)

(4)

10.3 kg

18.3 kg

27.3 kE

43.3 kg

10.3 kg

18.3 kg

27.3 kg

43.3 kg

ln a collinear collision, a particle u'ith an

initial speed oo st ikes a stationary particle

of the same mass. tf the final total kinetic

energy is 50% greater than the original

kinetic energy, the magnitude of the

relative velocitv betweefl the two Particleg
after collision, is 2prvo;\,l14V

3s. qs qstdq liEl-g (collinear collision) i,
jrrBr* qrd r! El cq, 6q qqn rqqn $
\rs (R [+ Eq 6q t zflrdr * | qR g]d
sikc rridq g-qt, qRFr6 rrid-c Eci t 50%
qro dt d rm< * q< <iii +"iiS qriq ,rfi

9+t"
e,

J'1 -

(l)

(ll

1l) l

(1)
v2

(l) J2 r,u

mv' Vu

{
(

!
{
J2 t'o

!" -(Nr:flt
51h: 'z{

(rbI
i,,,

l

-v
-a'L)

-t

!.r. J
I

({) t
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J Q r',
Q7'

@,

I

T

s,I qRqq TII :

-o ^4"tl ,f-)l-rf
(2)

t ,{.na



39. A oarticle is moving with a unilorm sPepd

,^'^ air.rt", o'U't of tadlus R in a central

i.-" t"t"*at proportional to thc nrh

p.*", .f n U the Period of rotation of the

particle is T, 
,then 

: J, I
(1) T d Rn/z

(2) T c R3/2 for anY n. t l)-
lrr 'Y"-!"

(3) T'Rl
(4) T d R(n+1)/2

rr* qq n fTqt o q+ f<r+n qq qr t6fr

; +d"." ii f6 R41 nd qrd *
q+qlrir * * :)i 'ld 

gqfl t l qk 6uI6!

err{d 6rd r d, t ,

40. Two batteries with e.m.f. 12 V and 13 V

are connecte d in Paratlel across a load

resistor of 10 O. The intemal resistances of

the two batteries ale 1O and 2 O

respectively The voltage across the load

12 V nql li v f{qa sr66 Td 41 a ffi ai1

scifriFc i q6 loo+6tsYidtq6qle
dlq rrql t r a?i ffi * sriaf-+ cfdiq ficcl

, *rn6'gE cfrlq + fuil fi f{"lt
t{q i t ffi crd + sts E}'r ?

T d Rn/2

1 , pr/z n* f+'S fi clc i tdq

't ' Ri+l
T.. R(n + 1)/2

11.7 V dql11.8 V

11.6 V dill 11.7 v
11.5 v aql11.5 V

11.4 v aql 11.5 V

0)
(2)

(r)

..{*lZ,'

lies between :

(1) 11.7 V and 118 V

(2) 11.5 V and 117 V .l--I-d
A\--'-'-

J[1Y 0)
(2)

(3)

(4)

V,; \) 't

P,*
^f{^, ?>

i= 20 sin

50,0
50,.t0

30t--
.l

(3) 11-5 V and 11'6 V

(4) 11.4 V and 11'5 V

41. In an a.c. ciroit, the instantaneous e m'f

and current ate given bY aq\
fuj{' A

e =100 sin 30 t

i=zo sm 
[ro 

t - {

r-* ,.c. vftvu * t+ga ilr66 {d nql qT{

drdflr6 qr f{qfdfiEd qffi t f{ql'

e=100sin30t

)
a.c * g+ loi Tfi c qftcq atn tra t
qq nqr qreffr qm i qn, rqsl'' a

current are, tesPethvt'lY

(l) s0,0

(2) s0, 10

lm0(3) -J, ,10

50

t4\ fr,o
SPACE TOR ROUC

*Fa\@p,

.ti
\J

i'

\ (1)

(2)

(

,10

({) 8,0 l>t

t
qD/Page 18

H WORK / IE 6,14

In one cycle of a.c , the average Po\r'er

.oltumtt bv the 
'ircuit 

and t}lt: ilattless

I

/rrl\f,,,q'-E



42. An EM wave flom ai' enters a medium

The elecdic fields ate

f{gd 1iE-frq i(rr 6dt t ffi qqq i
cn$ qrfr t r s++ fut al:

Et= Eot rtos

t.r 
1

i
I

L
2rv - -tc

Er= Ei-tt 2rv 6SI'lj)t

QrY

in air and

iz= Eo: lcos [k (z z-ct)] in medium,

where the wave number k and

(requency , reler to their values in at. The

mcdium is non-magnetic. lI tr., and e.,

refer to telative Permittivities of air and

medium resPectively, which of the

following oPtions is corlect ?

z

cd ir= io, icos [k (23-*)] qlqq i t,
ftirts{"r {qr kilr icdfu,}'qn r*i t r

qrrqq irEq*q t t 9R e ,, ?9I e., frrm:

6ql si qrqq d qrqqr @edr ii A i+a
iit frrfl {,q i}rn ?

t
6,

(1)

(2)

€.t 
=4

ar2
t

G1 Ger^
e,-

ae

I w

e\t@

G

1

2

{ t.1

.,2(1)

(2)

(1)

,.2 ?

art 
=4

ar2 @'0^

s

v
I

(3) ar2

/l,t,X;
t.r

(r) t

2

<,.

5I
gI

43. A telephonic communication service rs

workilrg at carrier frequency of 10 GHz'

OnIy 10% of it js utilized fot transmission

llon'manv telePhonic channels can be

,.rnsrlifiell 'rnlrllt.rll(tush' if eai h 
' 
hanrr"l

lrqrrrts.r i,.rn.lrri,ltlr ot i Lliz'

rlr -l / llr''

irBl<)

n:. g+ )#a {s{q +qr, qr66 qr{fn 10 crL
c{ 6rc 6{A t r gr+r '*-*o 10"6 lisR +
@ scqh fdqr qril ti qR e*6 +r-d 41

+s fu s kir, A A q{ clq ffi }d'dt{fi
+{a t'slfi-{ H qr E6A t ?

ttl i
er2 4

=1
4

fff

r,J( .!o i!;1"'L

il) l:l ltl"

ill l, I rtl

({) 2 x 105

*
(rl
\( o /

A-
A<-

(3) 2x l()'

(.1) 2 x l0r
{l!

[@
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44. A grarite rod of 60 cm length is clamped
at its middle point and is set into
longitudinal vibrations. The densih, of
Sranitc is 2.7 x loj Lg/rnrand is young's

modulus is 9.27 xllto pa. lVhat will be
the fundamental frequency of the

o0 cm qd 4i ffiz Eil \rs .B-E 4l slq+qq i cfr{6 +r'*; sqd r{is{ q;qr 3-a-d
f+i qri t r iftz or rre 2 7 1 16: 1*7,rrr
aq,r- T yiqR qqrr{ ,j7,, rOro 

-pa * r

3r5i!4 slqr d W rmqfn qI dFft ?

(qlongitudinal vibrations ?^

t-t) 75kHz ,,et
(l) 5 kHz \

2=
(1)

(2\

(3)

(4)

7.5 kHz

5 kHz

2.5 kHz

10 kHz
v oit'v'

fi
!
A 2!.L

\' I

f
n

@
o

45. It is found that if a neukon suffers an
elastic collinear collision with

(3) 2.5 kHz

(4) 10 kHz

respectively :

(1) (0, 1)

(2) (.8e. .28)

(3) (28, .8e)

(4) (0,0)

The density of a material in the shape of a
cube is determined bv measudng three
sides of the cube and its mass. [f the
relative errors in measudng the mass and
l(,nljth arc rc-(f(,ctivel1. i.5.,, ancl 1.1,, tho
nr.rrinruur errr,r. in rlt,t(,rmitrinrl the (lcnsih
is

qft qqBt qtf'+tqr n-defl tEipfrqq
q rsRq q{tdq {{E iird t n T{+i s-ci
61 3{iRr*' elq po lFrr Elifl tr sg} fu{
31-{sr + qEqffir6 { qq{"T {qE i sqf-
6t 3difrrs qrq p(qrcl qn t r poarlp.*rn
fIM: Eltl: \_-X!}lrre1f0r/' ,M ..
(1) (0. 1) - 2-,2

)J(2) (.8e. .28)

(3) (28, .8e)

{ f v

at resL fractional loss of its energy is pd ;
while for its similar collision with carbon
nucleus at !est, fractional loss of energy
is pc. The values of p, and p" are L

0a4

uYto,ot

FI +i qrEfr s|d ffi]Erd 6I qrq;rq.+1
WBfi gi rqqn 6l crq ql, fi-fidr crdr

'fir

ap. I {-
6-[ 1 01

aN' 1o,
. oM i+,0[
-, l'f + -3

tr qR rqqn gl nqrE + qr.cttqdst
Zffi x'qs, 1.5.j dqr i% A d s-r€ d qrqi
{ 3Tfir-rdc Zfz '6Td :

it)
(l)
(l)
({)

1.5

1.5

(l)
(2)

(3)

l.;

f

J
l.5 i

D
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47. Two rnoles of an ideal monoatomic 8a9

occupies a volume V at 27'C. The gas

expands adiabatically to a volumc 2 V.

Calculate (a) the final temPerature of the

gas and (b) change in it6 intemal mergy.

Q{
-'i$.-...- "cgl-- \l-

ffi q+qrqrgq qrd tq + 2 +d 2rc
nFlIIrI rR v rya ird t r 6i slFti:l

cslq rmq rm +.e 6{ z vi crdr tr +q t
(a) 3tkq drccH qr qn Si (b) ;{+1 eId&F,
wcii'!fisf{aqaftn

(
!

..)
,lI

(1) (a)

(2) (a)

(3) (u)

(,t) (")

(b) 2.7 kI

b\ 2.7 kt

(1) (a) 19s K (b) 2.7 kl

@\ 2.7 kl

195 K

189 K

195 K

189 K

(:J , .a'$' .ih,-t
/"'\VI(2) (a) 18e K

48. A solid sphere of ftdius I made of a soft

material of bulk modulus K is

by a liquid in a cylindrical container. A
massless piston of area a floats on the

surface of the liquid coveing entire closs

section of rylindrical container. When a

mass m is placed on the su ace of the

piston to compress dle liquid, the fractional

decrement in the iadius o[ the sphere,

/dr \t-t.15:\r.l

(1)

(3) (a) les K (b) -2.7 kl

(a) (a) l8e K (b) -2.7 kJ

(2) rI8

Kn
(3) l nrg

fu'S gomr r+i rm ai gq r t*w m q+
ztq ,ital, fqsfl orl{dl rtqnra gqtq r t
cs i-m{r6n {dr { ffi qs ERr fu{r E3{ t r

a Q-rq'a qfi (qqnfuA-{ ft€r, +m{qr
{dr + d1ot arSrer+re ait a+i gS, 

'u 
*

rmcitrdrtr r< *{vtce fuw<frer *
nir6 Y{ RE (qIIFI m {tfl qldl t, + ,}a 61

.^ ^ /dr\
EFI q EH IIQII qFrfi ffi l;J Arn

0)

K,r

(b) -2.7 kl

o) -2.7 kJ

(o/
7*

@

mg

Ka

(2)

{3)

m8(l)
3Kn
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49. A parallet plate capacitor of capacitance 90 pF tflfitt + t;6 sqr<r Az {trIR, +]
20 V B-ga qr{fi qd El V+ffi i ffi tr
* 

" 
= i c{T+qf,in 6r vo wr*qa v-<ri

frl + d-s yiqE fuql qrdr t A i'Rn 3rrdyr

6r qftqrsr Elrn :

20 V. Il a dielectric material of dielectric

constant K = I is inserted between the
3

plates, the magnitude of the induced
charge will be :

90 pF is connected k) a batterv oI e

(1) 0.9 n c
L

t

(1) 0.9 n C

(2) 1.2 n C

0.3nC

ql. -gh:u 3,
0r". 'T.!l; "- W\<tu
.,6.+; I i \{'

(2) 1.2 n c

(3) 0.3 n C

(4) 2.4 n C

I

11) ,/t

(2) :

(t) vJ

(1)

gv
o
oq"

+t
49/

rO,Z{

Q'
q, 1o'

(4)
1 'n;u'.2

0
F

bs
13o

50. The dipole moment of a circular loop

carrying a current t is m and the magnetic

field at the centre of the loop is Br. When

the dipole rnoment is doubled by keeping

the current onstant, the magnetic field at

the centre of the loon is B- The rati,' a
B"

qnr I qd qs {f,r+R qM or Ega enqoi -
aqt 3s$ *-q q{ !q+tq t* a, t r vro fwr
rci gq Eqs snqli * fun rT i x, vrv t
6a qr qqirq eL B^ 6l qrdl B r :r+crd a

D2

A'r
rts t-c

- L4,

I,o$buyt$
9<v

I
RL-/p,,

(1) r;-

l

f) "5

lI) ian
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51. An etectron (rom various excited states o[

hydrogen atom e[dt radiation to come to

the ground state. Let In, Ig be the

de Broglie lvavelcngth ol thc electron in

the nth state and the ground state

respectively. Let An be the wavelength of

the emitted Photon in the transition from

the n6 state to the ground state. For large

n, (A, B arc constants)

51./a//@ *IEtt1 fr{it EIgTFi{ qaq } ialrrx

,Z snfsd irqerofr t tr6{ur sfliia 6.thq{q
T{rr[ ri 3n qr4l lt mf+lnaw,rrnd
3trR{rl nqT t{q{q 'rra{{fl i riqi" a1

de Bro8lie irrtlzi i r rr+ ry{ f+a t
f{rrdq 3{qe[ q {mqq ERr s*Ffd.ircn +l
ai,rtd a,tr "ssgqriltdq(cfqA
acn s fEa{i-d t) : st, ,dl ,

(1) \i =r

,/ ^^=^.#

(r) =t2

$3-
(2)

B

'\n-A + ,

(1) -1.:0.< tnl Nirm:

({) 2 l5 x tor N/m2

.- f^n

(4) rf2. = a+S)\l

52. The mass of a hydrogen molecule is

3.32x10-27 kg. lf 1o2s hydrogen

molecules strike, Pe! second, a fixed wall

of area 2 crn2 at an angle of 45'to the

normal, and rebound elastically with a
speed of 1d m/s, then the pressure on the

wall is nearlv :

(3)

(4) l3 = e+ori

s2. !s.-!rrgt{r qg 6t qqcFl 3.32jx-10-z k8

tr z" z **w al go f*q{ frfi c( ro23
. vfr t+!-s a1< i Er{frqa qg qR eirdq

Q 45" c{ Ef,Eq @{ drd -/s +1 qfr

n eH t, n qhn c{ d <re 6r f{6-r q qrr

in: ft 19 o-'
, 

to'r4
(1) 4.70 x 102 N/m2 L'l

O-'uf
(2) 2.35 x 1oj N//m: I .. 

1 tl *)

(3) An-A +B xn nf\

( l) ,1.70x10? N/mz

(l)

^"=A 
+B r)

ll) 1

(3) .1.70 x l0.r N/m2

(4) 1.35 x 10r N/m2

w'i P-
u6rL
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53. All the SraPhs below are intended to

rePresent the same motion One of thern

does it incorlectly. Pick it uP

vel(ritY

0) time

velffitt

(2) Position

distance

(3) time

position

(1) tinrc

An electron, a Ploton and an alPha

particle having the same kinetic enelgv are

moving in circular orbis of radii t." ro, ro

resp€ti\,clv in a uniJorm Dragnetic field B'

ThL. relrtroLr l,rhvtu r,, l't, r,, ii I

(1t r,,<r,,<rr,

ki 'ri ti qrswdffi ol s{tt t t a}i
q{ ,Ts ss rrfr 6} rr d t-t* t s{til t | {6
*mt,

ar

(1) €IFI

(2) i&td

qqq

53

{iI

Et

FrrftD

v

/\

(.r) qF{

5 'rtrc Bqi + C6 E&eh, gm ''ireia qj
54

rrg rror qqffiqq'qqn Sq+tc *a B{
6{YI: r. r,, Si r. iFII si :ifflqrr 6cil q Yq
,;lr ., , ;r qi 

',, 
+ frs {iiq E}'n ,

tf

(l)

(2)

(:r)(ll

('l ) v
SPACE fOR ROUC

J"nP'9^ I
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55 On intetchanging the resistanccs' the

balance Poiit of a meter bridge shitis to

the left hv l0 cm The resistance of their

serics comhination is 1 kO. Howmuch was

the resistance on the left siot btiore

interchanging the resistances ?

(1) 910 o

ql e--di t, +.{ t-g 6r iicfi ft
to cm dd rmfis{rs qrdl t | 31h ffi 6'c

d+{r fl qfrtq 1 krttt qfdttii q1 T<ei
t qed efA n{s } dn qt cfrtlq ftm sI'/

B+, #r)
n

(1) e10 o T
( l" -"{

e -t1
(3) 50s o

.1-ro)

lf o-(
(2) 990 (l (2) 990 o

(1) 2.5 O

(2) l ()

({) r 1r

r.0 a
l_:./

.l lo
i;ao

,E

(3) sos o

(4) 5s0 o

4-
\g ' .{W1,.- llooo-'looJl

,-e' tqaqltotYy'64
::

x >>..qs

56. [n a potentiometer exPe ment, it is Iound

that no culrent Passes thtough th

qdtq * ?rm qrql mt f+ qq

firil el fqtraqlfi dR * 52 cn dEr{
fitmnslqrdltnlffi+al6ti

rrm or rrsr6 Tfr tttr t r qR Q-e ot s o
cfdtq gm {iz +r f<qr qrq dr re q fri dl

an * mcmoqd *,drmsH t dqer
grq EI ardr * r gd+t 3ridfr6 gtrtq Err[ :

\
galvanometer when the terminals of the

cell aie connected across 52 cm of the

potentiometq wire. IJ the cell is shunted

by a iesistance of 5 O, a balance is found

when the cell is connerted across 40 cm o{

the wire. Find the intemal resistance of

the cell.

(1) 2.s o

(2i Io

(1) I ; {)

(.{)

,g[ I
)

1- &r

f
{
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57. If the series limit lrequency of the Lyntan

series is vL, then the series limit frequenqv

of the I'fund serics ts :

qli or{r{ mdfrcr srffi,, tdye
MdSqr3rgintfr:

(l) !'r,/:5

(2) 2s vt

(.1) 16 vL

(4) \_/16

(1) l{r0 pm

(2) 35 pru

( 1) 5rr pnr

(.t) 75 pm

vy/25

(2) v,

(3) 16 l,L

() n/ts

(2) 25 p.rn

(3) 50 prn

(-l) 7s pm

')-, Y$

t'f\

(i.e. distance between the cmhes of each

sliL)

s8. f{* qfi'd frfr Hr tz{ + +frq iie€
ql oiotc fu 6f tr F0o1fur po,
t, ft +) qfr-Erfq Eqdd ni,r t e-drfrm
adtr afcv* fu o1qsr4frO y{d
fr0 S qrg e-jr fl q d ftftq] q 5o 

"o, *td qi qr yormg q1 fI;ii td q s{-A t r

q& fi;rfr +1ffi t.IrrA d f{fiil + Ht
++sd(0fifr:

^.-Lo'- ,l'- l)@v r-O 6
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58. The angular width of the central
maximuo in a single slit difltaction
patteln is 60'. The width of the stit is
1 pm. The slit is illuminated by
monochromatic plane waves. If another

slit of same width i$ made near it, young,s

fringes can be observed on a screen placed
at a distance 50 cm ftom the slits. lJ the
observed flinge width is 1 cn! what is ,lit
separation distance ?

(1) 100 pm



A particle is moving in a circular Path of

radius a undet the actlon of an attractive

v
ootcntial u= ---. Il5 total cnergy $ :

' 2r'

t
tr{ 6q 16S q.E 3{r6qul TiI![q U= - ,' lt

* eirt< t*qr a i qq.temn qq il qe ra

tr s++15erettfr lL
V"r-vr--

f,Uz

59
59

4
I

-Lt'L
k3

a
k
79

2
(1)

k
(2)

4a2

k

(1) 5.s N/m

u20)

(2)

a

0

k

A silver atom in a solid oscilates in simPle

haimonic mohon in some direction wift a

frequency of 10D/sec. What is the force

L'onstant of the bonds mrurecting one atom

with Ore other ? (Mole $4. o( silver = 1ffi and

Avaga&o number=5.02x1023 gm mole - 1)

(3)

(4) {rq

ffiatc { sia 6t qr c(ql{ rglzTsec 41

xqid i ffi tfln i qrd :rmi rrfr qro t r

E+ vrnu +) q+ q{qrq i ffi qr& tiq ot
qe t+qdifi ffi{ E},[ ? (siEl qn sqIF{6'

{R = 108 dr :rslrrKl (Avagadro)

{5ql=6.02 x 10ts gm mole-r;

q
(3) ^1

(4) Zero

60

(1) 5.5 N/m

(l) h.-l \/m {J

(3r ;.1 N/nr

(4) 2.2 N/m

Ll '{

SPA(]E FOR I{OUCII

(l)

(3) 7.1 N/m

J L.Letf
6..1 N/m

q

D/PaEe 27
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k

1a'
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63

PART C - CIIEMISTRY

Hvdrogen peroxide oxidises [Fe(CN)6]r
to IFe(CN)"]3 in acidic medium but
rcJutcs [[c(CNr.l] ro lFetCN)ol4 in
alkaline medium. The other products
formed are, respectively :

(1) H2O and (H2O+OH )
(2) (H,o + O, and H,o
(3) (H.O + Or) and (H2O+OH-)
(4) Hro and (H2O +O,

lvhich of the following compounds will
be suitable for Kieldahl's method for
nitrogen estimation ?

+
N2Cl-

!t)

(2) o
\I l,

Nr}

{+)

D / PaEe 2E SPA(]II [OIt ROU(;H WORK / NE

Ir{FI C _ Tqrqr funr{

y7 frr, ,ttrFii ;$ r +{i trFfrq fq-fir it q{

fu1rfl ftqi* r,+rcc dF[ ?

(r) [ColHrO).C1.] .3HrO

lco(H2())6IClr

[Co(Hro)rcl]Clr. HrO

ICo(HrO),,Ctr]Cl. 2HrO

ErEgi{{ qrlssr{s erdq crraq i,
lFe(cN)ola +i 1re1Cr.ry"p - d w<foa
F{.{I * qE erfu qEqq q tFe(cN)bp Bi
lFe(CNU{ { rlTqfci 6cdr t r irq q-{i
STA TflIE 6qYI: t :

0) H2O nqr (H2o+oH-)
(2) (H2O+ 02) iw HzO

(3) (H2O+O' nql (H2o+oH-)
(4) H2O drrr (H2O + 02)

firdr + fdS +€glq tqftr i f{q
qtFr6t* t- i +{ BrSft d'n ?

(3)

(4)

(2)

(3)

(r)

"/fi
O

N2Cl-

N

)lN

* taq q'rr

61. For I molal aqueous solution ()f the
1(,ll()witlg conrpounds, r.r,hich one will
shclw the highest freezing point ?

(1) [Co(H2O)3CI3].3H2O
(2) [Co(H2o)6]C13
(3) [Co(H2o)5CUCl2.Hzo
(.1) [Co(H,o).,clr]Cl.2H"o

l..,

o
oI



54, Glucose on Prolonged heating with HI

gives I

(1) 5-iodohexanal

(2) n-Hexane

(3) 1-Hexene

(4) Hexanoic acid

65. An alkali ie titrated against an acid witlt

methyl orange as indicator, which of the

following i5 a cofect combination ?

Base Acid End Point

(1) Sttong Strong Pink to

colourless

(2) Weak Strong Colourless to

pink

(3) Sbong Sttong Pinkish red

to Yellow

(4) Weak Shong Yellow to

Pinkish red

55. The Predominant form of histamine

ptesent in human blood is (PKa'

Histidine = 6.0)

(

(2)
NH"

o
NHr

(3)

(1)

N

o
NH:

N Fi,

H
N

("

}I
N

(s
H

II
N

(s
H

65

.{6}q qil Hl a qrq qd qrm (s rrC 5{i
qt grqr ita t :

{| b,3TFrs}:€4+{d

c,-Y(3) r-f€ri
tll imrire+ qiss

itrd i{k{ 6t \r+, qr6 + 5q d c+'I6r*,
qE c{R 41 (d 3rR t fdt-g qclfird f6cl
qrm tr fie i t drl sr c6(6 {qh t?

qrr srql u-a k<,
(1) rd€ 'qird Tdrm*i'r6r

(2) (+d 9.rd ,ffi?i,fcrd

(3) s-{d e.lti 1ars ara t
fdr

(4) E-fd Yqf, ct& t
ffiaro

6G. qFttt rkt C aqf{qn Mqq 6i Y5€ 6c t
{ pK,, tfqft{ = 6.0 )

(l)
e
NH:

(2J
NH:

o
NHr

H
N

(

H
N

H
N

(o v- -'
.N
ll

ll

(:\)

N

(*

-nN:

(.i) ''-.-^\Ntt:
ii
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67. The increasing order of basicity of the
following compounds is :

(a) Z'--.,'NHz
NH

t{q {tffit +1 qrt{dr qr ici s.q t

(a) z\;,\H.

9t1 1":='

)r.\5o)

I' NH

G)
NI]

(t) NHCH3

(b)

(.)

(d)

,en"

ANH .,}'

NHCU, -'s
(1)

(2)

(3)

(4)

(0,

lnK

(1) (d) < p) < (a) < (c)

(2) (a) < ft) < (c) < (d)

(3) @) < (a) < (c) < (d)

gfr @).1u1.- {a1. 91

,// DY +*
-Ol/ qc 

-sqr*A enrffrqr + fdC F{q { t dr
111*ffiqq;6. K, +1 nN c{ fflirdr slrdsqt e-ftid 6.dr t ?

lnK

(d) < ft)<(a) <(c)

(a) < (b)< (c)<(d)

(b)<(a)<(c)<(d)

O) <(a)<(d)<(c)

B 1
1

T(K)(0.

BT(K)

'D
\ t-\'

-^'
C

'l)

(l)

(2)

(1)

({)

.\ and D

A antl B

B antl C

CandD

e
.(,o\e\

F^/'/

(1) A irqr D

J/ saws

.(3) Bdrrc

(4) CnqrD

D/Page 30 SPACE FOR ROUGH WORK / {E 6rd +frqqrrt
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68. Which of the folowing lines correctly show
the temperature dependence of
equilibrium constant. K, for an exothermic
reaction ?



59. tiow long (approximate) should w'rt('t be

electrol\'sod bY Passing through

10t) ampc('s current so that the oxvgen

reloased.an comPleteh ['urn 27'b6 g of

diboram: ?

(Atomic weight of 8=10.8 u)

(1) 1.6 hours

(2) 6.4 hours

(3) 0.8 hours

(4) 3.2 hours

100 sfqc{ fuqd qRr rErt(d ani'- va q1

d'rqrr f6r4 i{ ffi qW s{rrE { t6qt qrq

t6 fr+mi qtfi 3ffisr i?-oo * =rr*f.o 
ot

pi wtt worell

(B rfl qtclE qR=10.8 u)

0) 1.6 qa 
&.1'

(2) 6.1 rja

(3) 0.8 lia

(4) 3.2 lia

[Co(NHraBr2] 
+ + Br- +[Co(NH3)38r3]+ NH3

(l) a Tcr{{fr T{e i qk 3rFr5R6

6lqd-* sirfi q6 fus-sqreqd t t

(D a sqr{q-d c+e t qiq 3rfrrf' rC6

6iqQR 3nqr.qs Pk-sqrqq-* t r

@

P"

70. Consider the following reaction and

statements :

[Co(NH3)1Br"l 
+ +Br +lCo(NH3)38r1] +NH3

(l) Two isomers are Produced if the

reactant comPlex ion is a ais-isomer'

(ll) T1^'o isomcrs arc Produced if the

reactant comPlex iL'n is a lrdrls_

isomer.

(lll) Onll' one isomer is produced if the

reactant comPlex ion is a lrd s-

isomel.

(lV) OnlY one isomer is Produccd if th(:

r,\l( t.rnl c,'mllP\ r,rn i' d , i._i\'mPr.

I h,' r or r," I llrtt rrr.r1ts ,'r,

(N) +qa q{ {cr{{fr q+<r t zrt?

a{irdrf6 4ic+cs qsa \r* fu+-
qqr{{* t r

q;i ar-rr i ,

(r) lllr iF {l\. )

1r) 
'cI{ (tl)

0) 3iR 0n)

0rr) 3it{ (rv)

( I ) (li) .llld (l\')

(2) (l) .tnd (ll)
t\ (.'

,,, \ \w\
il'\

(r)

(1)
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E.r_

I
fte erfqt*-qr nen otr+- c{ fuqR 61f:Iq :

(3) (l) nnd (lll)

(.1) (lll) and (lv)

0D qr1\rs qcrd{4 ffid t qR 3rfir6rlfi

aiq*{ gn{r go lg'riqrqrd tr



g%: A I

71. Phenol reacts with methyl chloroforma

in tlle presence of NaOH to form Product

A. A reacts with Br, to form product B.

A and B ate resPectivelY :

NaoH 41rcl€{td t'+-{4, tftre a}Mz
i 3rfutrcr sr+ A TflK dndr t r A, Br2

b erq 3dirtrqr fl+ sflq B tdr t I A nqr

B FqYI' I .

(1)
(Hr

ocH:r

(3)

o

(1)

(2)

lt

ocHr

C-o -)!
!

OH

o

t)fr ,

(1) 1.0 x l0 lo NI

ocHl octrr (2)

o"Y'(3)

(4)

72. An aqueous solution contains an

concenhation of Baz+. When 50 mL of a

1 M solution of NarSOn is added BaSOo

just begins to precipitate- The final volume

is 500 mL. The solubility product of BaSOa

is 1x10 lo. What is the original
concenbation of Ba2+ ?

(1) 1.0x10- 'o M

(2) 5xl0 e l\'l

(3) 2x 10- e N{

(4) 1.1x 10-e M

,s
ql qa(

dr!)o c !ef

s6 q*q tum+l q ,"r/? f"*i 
",=.3rnrd t I Tqd 1M Na2SO4+50mt 'EcI{rl

ffi d guso.l Er sf,{tq qaa g6 fi vrcr

tr ffiq elrq-aq 5oo mL t t aason anRrm
Iqi+ r x to rotl Baz+ +1aa rr<m rd

C,

(t) 5xl0'e Nl

lA9ou (l) 2xl0 qNl

(1) 1-1x10 eM

SPACE FOR ROUGH WORK / rq',qr{ * frq qrrtD/Page 32

(:ruffi-€9

I



73. At 518'C, the rate of decompLrsition of a

sample of gaseous acetaldchlde, initiallv
at a pressurc of 363 Torr, was

1.00 l,rrL s 1 thcn 5i, hacl rt'.rch:rl and

0.5 Torr s r tlhcn 33:i, had reacted. fhr
order of d1e rea.tion is i

(1) 0

(2) 2
\N.(1) r t-

(4) 1

5r8'c q{. tdrq.qf[ctrrdrrs } \16 yfn-dyi

qi f4irqr <, tqq-6r rr{Inr6 <l4 3azrr q,
--,{5', qqlrFql rFr ;fi tTI 1.00 torr6 rftll

ll% 3{fqFffi E{ +i w 0 5 t.,rr,s t {r,i
,ri r !cfqb-{a a1 a1fu t , l. t, .?51 :

(1) o Ubc+o--o+o
(2\

(3)
<4
''l\ I

-----? l oo(D

--'2 O r lY'>g1

if*l * <fi ani q{ co:(g) nql Hzo(t) clq
tdtr fun 3{rq-dr yr ++{0 d*r*
25" C T{ - 3263.9 kJ mol - 1 t I feR <rq C{

+*{ 61 qfi $q (kJ mol-1 d) an qn
ttII : (R=s.314lK-l mot )

75. The ratio of mass percent of C and H of an

q
7s. qs 6dfu{ afirfi (cxHYo, i c nqr H

,s

,.&ot@t^465Jr,
ffo ----r -5zel t6

(3) - 4s2.46

(4) 3260

9- 6\$t
, D,T

B

ritfa sidvmdl6r *Jcm o: r tt lf<
dFro b q+ eq C qfffiw +1 qrlr,

G=t.ala 1r-t *"1- 1
(1) -3267.6
(2\ 47s2.6

(3) - 452.46

(4) 3250

^%o"o"s'

r("i!.
.{ - zzoz.o

'l2l 4152.6

a'9 *,
.'g'P,;

q^

w
organic compound (CxHyOr) is 6 :1. lI
one molecule oI the above compound

(CxHyOz) contains half as much ox,vgen

as required to burn one molecule of
comlx)und C\HY cL]mf]leteh' kr Co. anrt

[1.O. Ihu r!nfirica] l()r,rrrlrid ol r t)Drf(]unLl

( .1I,O,, is

ili (,llr(rr
ili ( rf1,,rl,

ll) ( .Hra)
(-1) ( 1 1( 

)"

CxHy + qs 3{g $l T{ 6tr t nftrF6{ Coz
nq Hro d q{di 4d effifi ql crdr a1
3{!fr tr dtrs c\Hvo7 6T Xegqd {i
}.

dFr+

,L)

LI

tL

(
'I "'41

(1) C,H+O,

(2) CrH6Ol

(3) C2HIO

(4) CrH4O"

g q$
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74. The combus[on of benzene (t) gives CO2(g)

and H2O(l). Given that heat of combustion

of benzene at constant volume is

-3263.9 kl mol-l at 25o C; heat of
combustion (in kJ mol-t) of benzene at

constant Pressure will be :

6

x

I



76, Tlie trans-alkenes are forried bv the
reduction of alkfnes with :

(1) sn - HCI

(21 H2 - Pd/C, Bag)4

(3) NaBl.la

(a) Na/liq. NH3

77. Which of the following are l€wis acids ?

(1) BCI? and AlCl3

(2) PH. and BCl3

(3) AlCl" and SiCl,

(4) Pll, and SiCl,

78. When mefal 'M' is treated with NaOH, a
white gelatinous precipitate,f is obtained,
which is soluble in excess of NaOH.
Compound'X' when heated strongly gives
an oxide which is used in chroEEtogaphy
as an adsorbent. fhe metal ,M, 

is :

(1) Fe

(2) zn
(3) Ca

(4) A1

79 Ar'r ording tu rnolecular r,rbital theory,

i t ffi qTq \risrfil + qrq{r 6nr
fr+qet{ T{i t ?

(1) Sn - HCI

(2) H2 - Pd/C, Basroa

(3) NaBHog Na/liq. NH3

(2) PH3 nql BCl3

(3) Alcl3 dirr sict4

(4) PH3dqrsicl4

t2

78. w S* q\! 'M' s+ NaoH * srq srFilfinrd
l+{ qin t iit qs' {+q ffiE+s iraAc ,r
vrq +dr td NaoH +. fixf, {Td-{yfl-d
t I qlf.rfi ,x' dr Ts 3ifufi 

'Rq f*-cr ;m tii
\1s' qiwras srR EIA t e aii-fuml g *
3rfh{itq-€+ 6c q egw ttfr t r urg .rra, t :

(1)

(2t

(3)

(4)

Fe

Zn

Ca

AI

n"|*r'

fuer< + org<n, fte d d *r qr
which of the follotring wil not be a via
molecule ?

3{E q-{6rd T6 dm,

(l) Hi

(l) Ht;

i) II('l

(.1) rr.

'YQ:{-@
(.,

€)

o(
tute IIL'

o

(1) Hi _-
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80 The maior product formed in the follorving f{e 3rfi{fcrqr i- a-+qrfl 1pa sen t :

Le t(t

L-- 6 - -

0)

(2)

(3)

OH

OH

I

0)

(2)

ott

OH

I

olI

HI
Heat

OH

I

I
(3y,,

Yt/

()tl
({)
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81. Phenol on treatment with COz in the NaoH 41 rqftqi{ i }-lia co, t e*
r*lqffia qr+ n-qc{rn 3rka *A * \,*
df.m 1 5,q iq7 * sr ii tm * r u,rr,,
6l rdrmc qrx d :qfr,ra -ri q i A
(ctrrco)ro * qrq 3rFrfufud 6li c{ yrq
d,n,

presence of NaOH followed b

II

acitlification produces comFound X as the

nraior pro(luct. X on treatment with
lLl{r( O,.() rn lhi. lr.sence Lrt.alalytic
amount of HSO,I produces

OO

Cta
11

II

ll)
co2H
CH:

o

CH:

'"4l"l (1)

(3)

0q

["1 cozH

o

CH:

CH:

o
OH

o

Hr

CH:

o

(2)

(3)

o

co2H

(]

co2H

co2H

CH:

\-o

o

_ct lr x\r .()

(.1)
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E2. Which of the following compounds
contain(s) no covalent bond(s) ?

KCl, PHr, ().. B2H6' H.SO{

(1) KCr, B2H6

(2) KCI, B.H6/ PHr

(3) KCl, H2SO4

(4) KCI

83. Which type of'defect'has the presence of,

cations in the interstitial sites ?

(1) Metal deficiency defect

(2) Sclrcttky defect

(3) Vacancy defect

(4) Frenkel defect

(ll

82 dF,qii;f tfui s-ai+q+ qle-*rrfi
tu*r
KCl, PHv O., B,Hlr' H,SO{

(1) KCl, BrH6

(2) KCl, ts1H' PHr
(3)r KCr, H"SO4

17*,. rcr
c//
f+'e crt afr 'nE' d :rrc+rfr rvn d trar+{
(+cE{) 41 sqfexf( ?}fr t ?

(I) qE +{dr Zfzq*i# (@r

#l$sdzft 
\J

84. The major product of the following fte :cfut#qr 6r {q s-dn t

Br
NaOMe NaOMe
MeOH MeOH

OMe OMe

(1)

OMe OMe

(2)

(3)

(21

(.1)
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85. The compound that does not Produ'e
nikogen 8as by the thefiial decomPosition

is:

s5. q5dffi ql lfrqtqE {6m €+ifi fu rfi
*rq tFkII, t :

,

N 9II

41

(1)

\2\

(3)

(4)

(NH!)2SO4

Ba(N),

(NHa)2Cr2o7

NH4NO2

(l )

(2)

(3)

(4)

(NH{).SOr

Ba(N.)a--

(NH)2Cr2O7

NH4NO2

86 An aqueous solution contains 0.10 M H2S

and 0.20 M HCl. If the equilibrium
constants for the formation of HS from

HrS is 1.0x10-7 and that of 52- from

HS ions is 1.2x10-13 then the

concentration of 52- ions in aqueous

solution is :

(1) 5 x 10-1e

(2) s x 10-8

(3) 3x10-D

(4) 6x10 21

87. ThP oxidation states of
Cr in ICr(H20)6]Clr, ICr(C6H6)2],and
KrICr(CN)2(O)r(Or)(NH.)] respectively

are:

frrris I ,x ro rraair+qfufi{d9-
3n+ii +1 w<dr tfi :

lo' 14 lh s - 
tq-S

b >or u.U"a

(1) 5 x 10.- re H4S-) W-
(2) 5x10, AH( 4*'l:4
(3) 3x10 20

(4) 6x10 2l

q+ ,r{ie fr<rr il O.t0 M H.5 aqr 0.20 M

HCtErqf<H,Si-ns- T{i 6r €rq ftq{i6
t.o x ro 7 riiqr6 8sr- mi #mq

.)o
1c,1{H.y,1

{-l
[l]r_llt20)6lclr,

( I ) + l, t), ,rnd +.{

(ll ff, 1 l,.rnll +h

tr) r2, and +.1

(l) r i. ++, de.lt +6

(l) +3, +2.?rfl +{

(-il + l, 0, anLl + 6 (l) + 3, 0, ar.I + b
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88. The recommended concentration of
flu,'ridp r.rn in dflnkrng watpr is up to
I ppm as lluoride ion is required to make
teeth enamel harder bv.onl.erting
[3C ar(POr)..Ca(OH).] to l

(1) [3{Ca(()H)r}'CaFr]

(2) JCaF2l

(3) [3(caFr.ca(oH)r]

(4) [3Ca3(pO{),.CaF2]

89. Which of the following salts is the most
basic in aqueous solution ?

(1) Pb(CH3COO)2

(2) A(cN)3

(3) CH?COOK

(4) FeCl3

90. Total number of lone pair of electrors in

13 ion is :

(1\ '12

(2) 3

(3) 6

(4) e

q{frd d kiR6s srm{ sl s{yrifud st<dr
lppmEr{t ff6 <fu \r{ri-€ d Fdh q-{ri
i .drr{s onfi al errqga661 66 6 6
[3Car(PO.)r.Ca(OH)r] +1 ftra i q-<-e-+r
qrfit:
(1) [3[Ca(OH)2l.CaF2]

(2) [caF2]

Jy?tGaF).ca(o[\2|
(a) [3Ca.(Poj2.CaFr]

89 essili at{ gI qfrc fTdq-{ { qsillrsr
clrfut?

(1) Pb(CH3COO)2

(2) At(cN)3

fi.rr.oo*
(4) FeCl3

dqld,fl
(1) 72x(J'

3

6

9
(T
-1,'

-o0o-

,/-: ----\l-t-

'iY.9

.7 @-o0o-

.-r."1 u+I

SPACF, }'OIt ROUG rr woRK / rq 6r{ + Faq q.rr

t,
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t. The cdndidates should fill 
'Jt 

ur' requirPd fa'lr(uldA I

on lhp 16l Bootlel and An's'Pr \h_'l r(xl'_l) \Iih
Bld.l Bnll Poidt Pclt

-1. 1.., $ r'rinn/mirl,nB Idrlr.ula's on Sid.--' ol 'h'
',nsse, sh#t. ure 8ld.( Bnll Po t t o lu

3. th. .andidat.s should not writc thet Roll i'vu be6
an\hherF elsc (evePt m th. <P.('6cd <rrc).n rhe
r".r BmUet/Answer Sh@t.

L Out of the fbur optioN 8iven Iot eath questioe onll'
one oPtion it the correct answer.

5 Eot each incorr.d ,tslonse, % (o,*forrtht ,rtar]As o,
the total marks allotted to lhe qu6tion (i.e. I marr)
$'iU be deduded frcm the total scor€. No d.d .l,o,
from the total score, hoheve., wili be made t/no
r?rporse is indicated for an item in the -qns\verShcel.

6. H.ndle the Test Booklet and ArL wer She€t with .are,
n\ tndet nn arcrn.tancs krcept lo. dts,nra N in
'I'cst Booklet Codr n l Ansuel Slvet (d2), tt,ro !l/ s(t
,,L.ill b? lltovidid-

7. The candidates are not allowed kr do anv rough work
or writing work on Ule Answ€r Sh€et A[ calculatioN/
lvritiry work arE to be don€ in the sps.€ provided fo.
this purros€ in the T€sl Booll€t ittclf, harled SPae
lor Rough Work'. Thb space i! Siver al ihF bottom of
ea.h page and in four PaSes (Page a&a3) at $€ end of

8. On completion of the test, the candidates must hand
over the Answer Sh€et to dre lniiSilator on duw m tlc
Room/tlall. Howev.a the (andid.rr.s de allow€d to
take away thi6 Teit Booklet with thGIrL

9. Each c.ndidat€ must show on denand his/het Adhit
Card to the InviSilator.

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

1r. The.andidat6 rhould not leave th€ ExamirEtion H.ll
witholt handing ove. their Answ€r Sheet to the
Inv'silator on duty and sign the Attendance Shet
dsain. Cases where a candidaE has not 5i8n.d the

A-nendancc shc.t sprond hmc s ill be d.mRl nol to
have h dcd olet the Aro$er Sheet and dealt t(ith as

an unlair meals casn. Th€ candidat€i are al6o required
ro pu( their left handTHUMaimF66ionin lhe sPrce

prolided inthe Attendan.e She€t.

ll L-\,. .l fl., tron!./\l.,nfil (.1{ ulrtitr arrLl rn\
FIlrtronr. Ll-\ r'. [k. moh,l. fhon. iul,r "tt r<

:1 Ih.,,.r,,dr.l.it.t rre rlrlrin.d t.\ rll Rul.-i rr(l
Il,\,,'l,rnone, i lh. E\amir.tion tnJ\ \rrh tginl k)

',,1'.."".r', 
,'nt\. l'\Jm',,rr,nn ll,ll \'l ''"-,l

nh..r'r nuis *'ill h" ,leilt \ rth .s fo' ltrrlcs ind
l(,rul<rtion( ,,1 dr. F\iarinalion lFLh.

I I \o fnrt of th. IBt Bo()kl€l.rnd \mser sh'd <l1illh'
.lot.rhcd undtr an! .i..u mttan."s

I5. Candidates are not-allowed to carry any lertual
miterial. orinled or writlen, bits of PaPers, Pater,
mobile Dh;ne, el.ckoni( dPviceorrnv orher materi'l

".."pt 
in" ealnit Cird inside the e\amin'rion

Aqtuftan hfu q7 iG
I irrcfeiql + Tthr tFar{r 3t{ Tnr {d (y, r) q{ srdn

ia+1 6rd an" qE? +ri iil rrir i I

t. Ti..I: i gr, I !1tuaq icor,' riB< aC * teq *za
a,ii aia rys? iq fl qq].r 6i r

.r. T,ran Sf6ar/Tfl qr !l frqiftn rqn + 3rdrEr 3{qd
Tq{ 3{lFqi6:[i rd Tfi fu |

4. vqserr 6fur kA qi iR M dt +{d \r6f{6-f,qitr
5. !-Ss 7,a Tir * fu\ 3q eri * fdq trqifc( Sa ii+l

i i % f q6-ttzrd) \]r,I ( 3rci(r 3t6) tiE dr d t
arz tqofl r qii-fl,rlCffiyfifl+ riridF
trr ,ra i, i ya ,irr t i ori tr6, rdar) qr(i r

6. .rrqr 5h6r G Ed{ qr 6r qHtfr yfr{ {i d/,?.
fdn ,i efttuttu I ( *qd rolll 3,rkor qr J7{ r, *
ttd I fiwdt {} ffi 41#.cd{), (g0 n?r9, gfu6r
matr7otfiarcfi r

7. Tn-{ c, c{ +{ $ rF 6r{ qr frEr$ al6rq s{i d
r.tqfraatr sql,rrrirqt M6r 4Ic, cfrql$s6r
i f{r{ift-d q.I[ s} fu'r$ 6r{ + fdq v'I€' Em Tqtrd?
i, q(df;qrqrEn | '4[q,rrrdargxtnd ok dtt
gk61 * sii C nR yEl (yB {sr {0-a3 ) c( slr{ t I

E. qttn {qd ili q{, lrsfr6!r/rfd@tSr-tr{!?
Trtf{t!r6El 3{qrqrlci r qlqdtsqttt[geqtqT
fi*r*itvrrettr

9. qii sA c{v&6 3T'{S f{tFfiEl $r{cfu flg.rq{q
ffir

10. irfrrfi 
"I 

f{ts6 ql fElE rrjqfd t tfiI 6t{ iiicfr
srmtlE l dri r

t1. sri{( f{0xffi qi !qq{ Tdr r, &qffii Sj 3cfufd r-r
q{ecRrERr6{f6qfd{r6t ifiqd c0qr Etd rd ritgi r

qE ffi 3rt{4 i {Ft aR sqftqfd Ix ct dRrs{ aff
fsq A q6 qnr ELE[ fu Tsi Ttr{ lr rt1 +ercr t ftri
Tltqa qHr rifi iloi { qm qq,[ r 3rqd qqllr{
trq + 3iB 6r f{vrrr 3qRqfrr c-r i Qq,q qtrr c{
llitT|rarllq I

lr r;d:r*/7q{tsri rftrraqiiqE-d $n, i-q{ r{tfd
;rq f+:il 7izf-+ i6r',r el rim aifa i t

t. ,r?],.n ji rt lT,--lin - ftn, 'rqql ,rtrrl Fflc; Ilt
r.ri _''r -.fry j i :a{iEr <iit Lrir.Ia {'rr,r,rFI +
{1r qllrii d i'rri ,r:j,Jt ir.Fpl T l{Aiirr--i fqt{qdi +

tr i;-i rr roria n rnrr q,, -r{i i'il r{ {iI 416'lg ,'l qrn

'.,r,r -, i+T 1 n

rr 3nqdEr{r'rftq{qer/tifl icivrqr€+ildlarffi
S !-6R 61 cr{q {I(fi, {F{d {r tafrfua, cFrq
d cftiqt, t-d{, +!rta ct{ cI ffi S lqr *
gffircwfi,oft zrftr$ rtqlrd * {rqfi 6}
iqriqrscql'r 6.i 61 r{qFdafitt

Rc,id the lollouirs instfl.tio',F canlullv :
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