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1..

PART A - PHYSICS

Distance of the centre of mass of a solid

uniform cone from its vertex is 26. If the

radius of its base is R and its height is h

then zo rs equal to :

A pendulum made of a uniform wire of

cross sectional area A has time period T.

When an additional mass M is added to

its bob, the time period changes to T*. If

the Young's modulus of the material of the

wire is Y then 
] 

tt equal to :

(g :grnri tnf ionnl nccelerat ion)

[ '

A
Mg

I

sh
(1) T

(2) #

3h
(4) T

(1)

r l
/ T . '  l - l  A
I  - T I  I

\ T ' i \ { g' _.i

*13) 
*

f  ,  l l(2) L'-t+l]
2. A red LED emits light at 0.1 watt uniformly

around it. The amplitude of the electric

field of the light at a distance of 1 m from

the diode is :

(1) 5.48 V/m

(2)  7 .75Y/rn

t tZ{ r f tY /m

(4) 2.45 Y /'n

(3) [l+i-1-l A
.l vte

(4) [l+l-'] Y
D /Page 2 sPAqE FOR ROUGH WORK



For a simple pendulum, a graph is plotted

betn'een i ts k inet ic energy (KE) and

potent ial  energy (PE) against i ts

displacement d.  Which one of the
iollowing represents these correctly ?
(graplrc sre sclrcmatic and not drawn to scale)

5. A train is moving on a straight track with

speed 20 ms - 1. It is blowing its whistle at
the frequency of 1000 Hz. The percentage

change in the frequency heard by u person

standing near the track as the train passes

him is (speed of sound :320 ms-1; close

to :
(1)
(2)
(3)

{*Y

D /Page 3

\v- 
" 

E/
--l

When 5V potential difference is applied

across a wire of length 0.1 m, the drift

speed of electrons is 2.5x10-4 ms-1. If
the electron densi ty in the wire is
8 x 1028 --3, the resistivity of the material
is close to :

\M 1..6x10-6 f , )m

(2)  1 .6x10-s  f , )m

(3 )  1 .6x10 -8  Om

(4)  1 . .6x10-7 Om
(1)

\6

(3)

(4)

Mfi6 bY SUHAT*
Ph (0755) 320cfl00

f{ww.t0k+ci asgit : i  r '  i  I : '

Bi-iC'PAl-. i*i 1' 
''" 

"; 
ll

Two long current carrying thin wires, both

with current I ,  are held by insulat ing

threads of length L and are in equilibrium

as shown in the f igure, with threads

making an angle '0' with the.vertical. If

wires have mass }' per unit length then the

value of I is :

(g : graaitational accelerntion)

sin0

2sin0

(1)

(2)

(3)

(4)

18%

24%

6%

12%

>Ft'--$L o \p6

\,64il
j , .Z

Vry
LaF o
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In the circuit shown, the current in the 10

LL. An LCR circuit is equivalent to a darrrped

pendulum. In an LCR circuit the capacitor

is charged to Qo and then connected to

the L and R as shown below :

ffi
lf a student plots graphs of the square of

maximum charg" (Qiou* ) on the capacitor

with time(t) for two different values Lt and

L2 G1>Lz) of L then which of the following

represents this graph correctly ? (plots are

schemntic nrd trct drnzttn to scale)

9 .

i1) 0.13 A, from Q to P

(2) 0.13 A, from P to Q
,/

\3)/ 1.3 A, irom P to Q

(4 )  0A

Assuming human pupil to have a radius

of 0.25 cm and a comfortable viewing

distance of 25 cm, the minimum separation

between two objects that human eye can

resolve at 500 run wavelength is :

(1)  100 pm

(2) 300 prm

(3) I  pm

(4) 30 pm

An induc to r  (L :0 .03H)  and  a  res is to r

(R == 0.15 kO) are connected in series to a

battery of 15V EMF in a circuit  shown

below. The key K-, has been kept closed

for a long time. Then at t - 0, Kt is opened

arnt l  key K2 is  c losed s imul taneously .

At t:1ms, the current in the circuit will

be : (e5=150)

(1)  b .7  mA

(2) 0.67 mA

(3) 100 rnA

(4) 67 nA
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12. In the given circuit, charge Q2 on the 2pF

caprz;11or changes as C is varied from 1p"F

to juF. Q2 as a function of 'C' is given
--- : o p.e rl'u' by' (f gur es n r e dr nut n s cl rcn mti c nllv

" ' . , . . ; .  t l re tnt to scnle)

From a solid sphere of mass M and radius

R a cube of maximum possible volume is

cut. Moment of inertia of cube about an

axis  passing through i ts  center  and

perpendicular to one of its faces is :

4MR2
gJirr

4MR2
- l ;
JV J1T

MR2

32J1rr

MR2

l6jlrr

\

L4.  The per iod of  osc i l la t ion of  a  s imple

fi- '
pendulum is T : 2rr./: . Measured value

\ g

of L is 20.0 cm known to 1 mm accuracy

and t ime for  100 osc i l la t ions of  the

pendulum is found to be 90 s using a wrist

watch of 1s resolution. The accuracy in

the determination of g is :

13 .

Matfi',t i',r'.'
Pfr. iu'r', '

WWW"f  1 , ' 1 . ;1 i '

t.l l..i i",;. ' 1 '

(1)

(2)

(3)

(4)
(1)

--->
3pF

C

(3)

' f  !  i i - l  l , , . .

,.," 1.1'-':';r'l'j
: t * ,  

'  ; : , . . i +

. r  . . .  i

1%

5%

2%

3%
(4)

. l

. i  \ t  i

+-\*
2"'

'7
(1)

(2)

(3)

(4)
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L5. On a hot summer night, the refract ive

index of air is smallest near the ground and

increases with height from the ground.

When a light beam is directed horizontally,

the Huygens' principle leads us to conclude

that as it travels, the light beam :

(1) bends downwards

(2) bends upwards

A sol id body of constant heat capacity

1 J /"C is being heated by keeping it in

contact with reservoirs in two ways :

(i) Sequentially keeping in contact with

2 reservoirs such that each reservoir

supplies same amount of heat.

(ii) Sequentially keeping in contact with

8 reservoirs such that each reservoir

supplies same amount of heat.

In both the cases body is brought from

in i t i a l  tempera tu re  100 'C  to  f  i na l

temperature 200'C. Entropy change of the

body in the two cases respectively is :

(1)  l t tL ,  2 l t t2

(2)  2 l t t2 ,  8 In2

(3)  lnZ,  4 ln2

\*1)' ln2, InZ

Consider a spherical shell of radius R at

temperature T. The black body radiation

inside it can be considered as an ideal gas

of photons with inteinal energy per unit

v o l u m e  u : Y o  T 4  a n d  p r e s s u r e
V

€ ;  , 1  . . ;

,.r!- .i-.:--a ....;
' n " '  I  

i t ' , i

' .  . . -  i - i  . '

*\. ;  t .{ : ;
h.,.

Lj.{ i::
+'"{
&-4 -,:.
l B r

d{:' {*

P*

17.

18 .

(4) without  any

. ' .  ,1 i ' . , !  .
I i 

-r.:*\\-'

. ' : l  ' ,

:  '  : ' .  : - i .  , " .

'l',6.

(1)

1 ru )p : 
; t ; l. 

If the shell now undergoes

an  ad iaba t i c  expans ion  the  re la t ion

between T and R is :

1
R

1
-

R ,

e - R

( 1 )  T x

( 2 )  T x

( 3 )  J . .

(4) T o(

(2)

e - 3 R

'{recomes narrower

goes  hor i zon ta l l y

deflection

A signal of 5 kHz frequency is amplitude

modulated on a carrier wave of frequency

2 MHz. The frequencies of the resultant

signal rsf are :

2005 k}l2,2000 kHz and 1995 kHz

2000 kHz and 1995 kHz

,A/ rMHz only

(4) 2005 kHz, and 1995 kHz
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19. Two stones are thrown up simultaneously

from the erlge of a clif f 240 m high with

i n i t i a i  S i € € r 1  o f  1 0  m /  s  a n d  4 0  m /  s

resp.e.t:-' elr-. \\hich of the following graph

bc .S i  :€ : :esen ts  the  t ime  var ia t ion  o f

:c--.:: '. e :.osition of the second stone with

r:: ls- i  to the f irst ?

- - :SUme stones do not  rebound af ter

. . : i i n g  t h e  g r o u n d  a n d  n e g l e c t  a i r

:esistance, take g:10 rn/s2)

,Tlrc fgures are schemntic nnd not drnutn to

scnle)

20.

21.

SPACE FOR ROUGH WORK

A uniformly charged solid sphere of radius
R has potential Vo (measured with respect
to oo ) on its surface. For this sphere the
equipotential surfaces with potentials

3vo 5vo q% ur-,a $ have radius R1,
2 '  4 '  4  4

Rz, R: and Rn respectively. Then

(1) R1 :0 and Rz . (R+ - RE)

(2) 2R < R1

(3) R1 :0 and Rz t (R+ - RE)

(4) Rr + 0 and (Rz - Rr) t (R+ - Rg)

Monochromatic light is incident on a glass
prism of angle A. If the refractive index of
the mater ial  of  the pr ism is F, d ray,
incident at an angle 0, on the face AB
would get transmitted through the face AC
of the prism provided :

( 1 )
- 1

> cos le
\

la
\

(1)

\r
$efiii :'iv :
Ph' is;:'i) ';

Sl?$rli,', Ii: i'.-'i.: i :: ::.
i '11 i1-::ilii. i ',:.,

t;))l
t;)l

I
l * s t n
L

T
I
I
I r

l l - l s m
L

(2)
(3)

+ sin-1

- 1
< COS + sin-1

(4)

,"r/o >sin-1 
[*,," [^- 

sin-1 
t;))]

o < sin-1 
[* 

,,' 
[" 

- ,t]-' t;)l(4)
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22. A rectangular loop of sides l-0 cm and

5 cm carrying a current I of 12 A is placed

in different orientations as shown in the

figures below :

Two coaxial solenoids of different radii

carry current I in the same direction. L,et

.,'.\
Fi be the magnetic force on the inner

solenoid clue to the outer one and p] be

the magnetic force on the outer solenoid

due to the inner one. Then :

(1) F; is raclially inwards and

J

(2) F1 is radially outwards and

23.

(u) u l.': , 4 : :
'rJ- /--1 4".'

ttd". ':n (-)

" ' j ' "  ,L":T | . iL
ait* | ' --1 

' : , : .

:J  { i  ; , ,
{ , r } , . - 1

h ' 1 1 .  " '
, q  I j j

.r|.td :-' : ,'-'

fn i. ' ' 'r.
- l:1:. 

',.,1
'8P-l

v t# r I-:j
5- t-r* F

tt

Fz :o

(b)

(.)

--)
Fz :o

-+ -)

(3) Fl -- F2: 0 Pn. ;il r:
WlVlV" tr,

(d)

If there is a uniform magnetic f ield of

0.3 T in the positive z direction, in r,vhich

orientations the loop would be in (i) stable

equilibrium and (ii) unstable equilibrium ?

(1) (b) and (d), respectively

(2) (b) and (c), respectively '

(3) (a) and (b), respectively

(4) (a) and (c), respectively

r\ .-l
r

{V-t'

$

(2 )  62%

11%

s0%

/ a  \( r /

(4)

bv ff'*{A{l

/ -+ SnC. . ,.1,;,
\U.f' F1 is radially inwards and Fz it

J

radially outwards

I

21 ,  A  par t i c le  o f  mass  m mov ing  in  the

i direction with speed 2zt ts hit by another

par t ic le  of  mass Zrn moving in  the

ri direction with speed a. If the collision is

perfectly inelastic, the percentage loss in

the energy during the collision ilclose to :

rtt
a l

D/Page 8 SPACE FOR ROUGH WORK



25.

D Page 9

2R
-CM

Consider  an ideal  gas conf ined in  an

iso la ted  c losed  chamber .  As  the  gas

undergoes an adiabat ic  expansion,  the

a v e r a g e  t i m e  o f  c o l l i s i o n  b e t w e e n

inolecules increases as V9, where V is the

r-oluf i1€ trr the gas. The value of q is :

C_

l

' / - 1

2

3 1  + 5

6

3" r , - 5

From a solid sphere of mass M and radius

R, & spherical  port ion of  radius + is
L

removed, as shown in the figure. Taking

gravitational potential V:0 at r - m, th€
potential at the centre of the cavity thus
formed is :

(C : graaitational constant)

_ 2CM
3R

-_ 2GM
R

-GM

27. V-r-' wa-"1
6-=

V
l/
l/
Y

V

- 1
r \  t '

{ i.:,' :..i
*tu t- ,, .

-I- "k: u;,
"*t :;::i iil:
$<E
d J\ t:'-J
o { r  t  , : ' )  

. .  . .

F i F ' l t ,-.,. i ir l i,
' . t  h -Jt

:# '=.'.9
gtr'i:' ) l

Civen in the figure are two blocks ,\ anl [J

of weight 20 N and 100 N, resprective-lv.

These are being p-rressed against a lr'all ir1, u

force F as shcvvn. If the coefficient of friction

between the blocks is 0.1 ancl betrveell bl,;ck

B and the wall is 0.15, the frictiorral ijorce

applied by the wall on block B is :

(1) 120 N

/

150  N

(1)

26.

(1)

(2)

(3)

(4)

(3) 100 N

80N
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28. A long cylindrical shell carries positive

surface charge o in the upper half and

negative surface charge - o in the lower

half. The electric field lines around the

cylinder will look like figure given in :
(figures are schematic snd not drawn to scale)

Ft*triE *v i:l i|*i;t,i ''

Ph. iiliS r : 
-i.1''r, 

.:' ' '.1

#yfy-.', i.{. 1. '', , : . 
'.. '1 . . il

f ;L ' i t ' ; : " . ,^. '  :  *  i : i . : i r :

As an electron makes a transition from an

excited state to the ground state of a

hydrogen - like atomf ion :

(1) kinetic energy decreases, potential

energy increases but total energy

remains same

(2)  k inet ic  energy and tota l  energy

decrease  bu t  po ten t ia l  energy

increases

(3)  i ts  k inet ic  energy increases but

potential energy and total energy

decrease

kinetic energy, potential energy and

total energy decrease

Match List - I (Fundamental Experiment)

with List - II (its conclusion) and select

the correct option from the choices given

below the list :

29.

(4)

(2)

D/Page l0

(c)
(c)
(c)

(4)
(A) -(iv)

(A) - (i)

(A) - (ii)

(B) - (iii)

(B) - (iv)

(B) - (iv)

- (ii)

- (iii)

- (iii)(4)

SPACE FOR ROUGH WORK

List - I List - II

(A)
Franck-Hertz

Experiment.
( i )

Particle nature

of light

(B)
Photo-electric

experiment.
(ii )

Discrete energy

levels of atom

c) Davison - Cermer

Experiment.
(iii)

Wave nature of

electron

(iv)
Structure of

atom

w'*(A) 
-( i i )  (B)-( i )  (c) -( i i i )



3L.

PART B - MATHEMATICS

-) -+ -+
Let a , b and c be three non-zero vectors

such that no two of them are collinear and

-+
( a  x the

33. If the angles of elevation of the top of a

tower from three collinear points A, B and

C, on a l ine leading to the foot of the

tower, are 30o, 45" and 60" respectively,

then the ratio, AB : BC, is :

(1) 1_: J3
./'-

\w 2:3
(3) .,/5 : 1

(1) 
"E , J2

The number  o f  po in ts ,  hav ing  bo th

co-ordinates as integers, that l ie in the

interior of the triangle with vertices (0, 0),

(0, 41) and (41, 0), is :

-) -) r l-l l-l -
b )x  c  :  _  lb l l c l  a .  t f  0  i s'3

--)
angle between vectors b

value of sin 0 is :

--)
a n d  c , t h e n a

'1T,

(1)
2
3 34.

. l ;- z"rl c

. ) E
/ a \  

L \  L

( J l
' / 1

1

32. Let O be the vertex and Q be any point on
the parabola, x2:8y. If the point P divicles
the line segment OQ internally in the ratio
1. : 3, then the locus of P is :

(1 )  a2  :2x

(2) x2 - 2y

(3 )  x2 :U

(4)  u2:  x

35. The equation of the plane containing
l i ne  2 r -5y+z :3 ;  x+y+42 -5 ,  a

Fraral le l  to the plane, x+3y!6r-1,  is
(1 )  x+3y *62 :7  ' L t g_ ,

(2 )  2 - r *6y+122 : -13  r  t

( 3 )  2 r *6y+122 :13

( l )  r *3y i - 62 -  - 7

(2)

(1 )  8  20
(2)  780
(3  )  e01
(1 )  861

the

nd

t  1 r

lTACE

36. Let A arrd B be two sets containing four

anrl two elements respectively. Then the

number of subsets of the set ,A x B, each

having at least three elements is :

(1 )  27  s
(2)  510

t''

tH 27e
(4)  256
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37.

38. I im
r + 0

(1)

x tan 4x

Locus of the image of the point (2, 3) in

t he  l i ne  (2 * -3y+4 )+k  ( * -2y *3 )  - 9 ,

keR , i sa :

(1) circle of radiu t Ji .

(2) circle of radius J5 .

(3) straight line parallel to r-axis.

(4) straight line parallel to y-axis.

(1  -  cos  2 " ) (3  *  cos r )

The sum of coefficients of

of  r  in the binomial
.  - .  t ( l
{ t  -  2Jx ) " "  i s :\ /

is equal to :

(1) i(r 'o 
-1)

(2) I(r* * t)

(3) i(r 'o + 1)

(4) ]1r" )

The sum of  f i rs t

1 3  1 3  + 2 3_ + _ _ r
1  1 + 3

742

792

77

40.

41.

42.

integral powers

expans ion o f

terms of  the ser ies

+  23+  33
*  . . . .  i s  :

t!
n*. f- 

"4 , ' . -
-L, ,': 

- '.

:3 ': ' '
til .')- :..
*  ' , ; "

.&-l r.

f i i -
&*,
&n .n1
*5 Cl- :' .
Gq i;.

h-
E '

,/7

Vt

9

13

(1)

(2)

(3)

(3) 4

(4) 3

\ e
)
c'r F
>. . , .  q  \X )

, / - ' ^  F  
F' b  

\  o.'t

1

r 'Y'Y - .  \
/,/^.

/

39. The distance of the point (1,0,

po in t  o f  in tersect ion o f

x -2  _y+7 : r -Z  ^ ^ .1
3  4 - -  n  

ano

x -y *z -16 ,  r s :

(1) zJn

(2) 13

(3) 2,h4

(4) 8

2) from the

the l ine

the p lane
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ea-a\-* 1-+ g +/-r\2
/ * '  L t

F'/n Alu, l

\{oo

The area ( in  sq.  un i ts )  o f  the reg ion
described by

l ( r , y ) : y2<2xandy  2  4x  -  1 )  i s :

15(1) e
g " r

(2) n
7

(3) n

5(4) a

1+3+5  R -
f't ,\ X$

^X\ x\"- 'q. '
//

At\
k

v ) -

.\

5*\trr.+Ln-,JlJ

s F \t *9-')a

:' 3i"J?:iJ(- ' -  2, l ' '  - . , )



@ ?'uo-
, \ K ^

46. The number of integt't":; srt'ater than 6,000 i".l

that can be formed, using the digits 3, 5, 
9," * 

,_ 
i,

7 and8, without repetition, is : 
o + 

* t 
* )"

(1) 120 f i  t  \ ;L <o 
\

v o

(2) 72 \" 
')*'

(3) 21,6 ffiAthS L;i' q-*!!-{ r't, 
O,\'{ 

- 
Tt,

- HI {0i5ir 1, ' .fL'
(4) 192 

*; ; ;  *ek rc i , r , .  i  :  - ,  -  { .

i : ; .  iq" i {  : , }  i .  i  ; ;  r ;

43.  The.  . , ' :  i  l l  , , ' l jucs of  L  for  which the

s\.str 'n-. r ' :  l i r t t-at '  equations .

t '  -

:  _ l , . t  + 7r.3 --- tr tZ

- ' , - 2 t :  - A r ' . ,

l  r :  r  r-ton-tr ivial solut ir- l t t ,

1)  contar ins tn 'o  c l ( 'nrcnts.

(2) corrtains more than tr,vo elements.
'/

t
",rt)  is ait  t ' t r tptt  sct.

(4)  is  l  s i ' ' , *11 ' [ t ) r l .

4 4 .  A  c o m p l c x  n u n r b e r  z  i s  s a i d  t o  b e

un imodu la r  i t  , : i  :  1 .  Suppose  z ,  and  z ,

r r  -  2 2 "
are com;rlcx nlnlLrcr:;  sucfi  that -/ .  -  z1z2

is uninroclul; i i '  arrr l  ;"  is rrot unimodular.

Then the point : ,  l ic. i  on a :

(1) circle of racl i t ts ?.

(2) circle of racl ius ' t t  .

(3) straight iine parrallel to ;r-axis.

(4) straight l inc p-r;11;1l lel  to i /-axis.

45. The nunrber of cornmon tangents to the

c i rc les  12  + -  ! t2  
-  4 r  -  6 ! t  -  12 : -0  and

* ' * r l t * ( - r r+1Ev  +26 :0 ,  i s  :

(1)  3

(2) 1

(3) 1

x{,
D /Page 13
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47. Let y(x) be the. solutiorr of the differential

equation

( x  l o g r )

Then y(e)

(1)  2

(2) 2e

(3) e

wo

#.  l t  :2 r  log  r , (x  >  7) .

is equal to

2
1-
2

nA

t r ix

I t o

- 1 )

)

v\-'
( /

o\'

.I
,f\'{
*"* o

Iw
\\

48 . AIf

th

id

(a

(1

(2

(3

L € €

ent

, b )

)

)

)

ior

na

ua

-1

lu

r)
)

1

2

ati<
' m

equ

1)

- )

lua
ty

S € ,

2,

T
I
l' l

L

lu i

ty

S (

)

2,

q

.ir

ir

(

(

(

o l/ - l
2  l i t

I
b j

n  
. l ' -

.-1-\

l ,  thc

A

8

a
J

tr

4
3'gv

s
L

;at i

l i

) re

V

I X

l r

) f r

\ /

l e

; i'l lll

= 9 1 ,  I

:rr th

atr

he e

o cl

isfyi

i s3

:dp

\

1n

X

ra.)a1 l

w-

L
I\

2
( v ^

v7c>

V.(_2, 1)

q r ^ l r r t <
, . a -  -Y  r t ^L - ' i -

!. 1
t

qsE

q - -Ltb 
' |

it-4 s 7q.

\



49. I f  m is  the A.M. of  two d is t inct  real

numbers I and n (1, n > 1) and Gr, G, and

G.. are three geometric means between I

and n, then Cf * zC)+ Gj equals.

52. The normal to the curv €, x2 + 2xy - 3y2 - 0,

at (7,/) :

\ 0/ meets the curve again in the third
\).'z 

/

quadrant.

(2) meets the curve again in the fourth

quadrant.

(3) does not meet the curve again.

(4) meets the curve again in the second

quadrant.

(1) 4 lmn2

(2) 4 12*212

( 3 )  4 l 2 m n

( 4 )  4 l m 2 n

50. The negation of - s v (- r n s ) is equivalent

t o :

(1)

(2)

53. Let

_ 1  _ 1

t an  ' y  -  t an - ' - r  + tan -1  ( , ' *  u ) ,
[ 1 -  x -  )

7
where lt | < --- ' Then a value of y ts :

I '
V J

3x -x3
( r v - s )

r

(3) 
2:'

\9 {  sn ( r^ -s )

S V

S N

1,'n+r$-[-7-J

(*n + 1Y

[-;'-J

(1)

(2)

(3)

(4)

1+  3x2

3x  +  x3

1+ 3xz

3x-x3
7 - 3x2

3 x + x 3

1. - 3x2

>*ffi '
-,:: ts

t--
r uf l  f- . ; .

J*-l
Jr *t

{1 .*"'
i" "t^
4-

dx
5L . The integral I

J
equals :

,2  (x4 +  7)%

(1)  - ( *a+ ry l  +  c

(2) * c

(3) +c (2)

(3)

(4)

SPACE FOR ROUGH WORK
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54. If the function.

I tJr i  ,
g (x  )  :  i

lmx  *  2  ,

is differentiable, then

10
(1)  ;

J

0  <  x  <3

3  <  x  <5

the value of k* m is :

(4) @a +t1i + c

4

2

16
-
5

D /Page 
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55. The mean of the data set comprising of 16

observations is 16. If one of thc. observation

va lued  16  i s  de le ted  and  th ree  new

observations valued 3, 4 and 5 are added

to the data, then the mean of the resultant

data, is :

(1 )  15 .8

(2)  14.0

ra{ MB

(4)  16.0

55. The intesral

72r  +  x2)
dx

is equal to :

(1)  1

(2) 6

(3) 2

(4) 4

-

c -€'
\ :

t h e  r o o t s  o f  e q u a t i o n

? r , :  c \ I ]  -  
[ 311 ,  f o r  n ) " I ,

57.  Let  cr  and I  be

v z  -  6 x  -  2 : 0 .  I f

0

4
-8

-4

The area (in sq. units) of the quadrilateral

formed by the tangents at the end points

o f  the  la  te ra  rec ta  to  the  e l l i pse

) )
r - l ' / - 4 . '  :  l , I S :
95

27(1) t
(2) 27 iuleil i:: ', l. ' '  $l"i; l ' . ' :-

, '  , . .  . - i , l . jU '
27 [] i '  r ' '  '  

' '  ' '
( 3 ) =- 'l i'l"ti: i:' ' i':il; ii'\ - ' l  4 r /YJr. l r i . , . l .

!'';i; :r"\:"li:".: i:r1,F, iiiiiig
(4) 1 8 ff-;'"' i"'" "'i"1

Ii 12 identical balls are to bb placecl in 3

irlerrtical boxes, then the probabil ity that

one of the boxes contains exactlv 3 balls

i s :

58 .

60.

t o :

(1 )

(2)

(3)

(1)

t-et /(r) Lre. a poly

having cxt reme ve

I  r r . r ) l
I l '  l i n r l l  +  I n - r

x--+01 .r '  I

(2) ,r(+\"
\ J i

of degree four

r : l  a n d  . r  : 2 .

- 3 , then f (2) is equal

i"'taltls i:iy iil;,
Pn, ii:;'$51 3r0[ri';' ,.

#$"i'r:: , t',S ;,- l-, 
' ' :1 ;:, ,j .;) ;:, a ' ,

Bi i*F,t"; , i , l i , ;  ,. : i t ,..,..

(Lt ,

nomial

t l ues  a t

f:

J,>  F
q  d )  

i - /
Ad ,-_ -.

I  r - . {  ' : '

. a r  ( ' ' ,  -

-; '"'
LC . :
:b, -- --
: . , .  i . ' :  L : :

* - t  : . : . .  
t . l

tri t:'l -':.
? '  : ' , .  . 1

. t } - .  
-  -  . . . . ,

+J(o 5 :','
f 

tt" :::

59.

I og  . .1  -  l og  l :

+

j
l

-R-.

(:
'E

E
t

/ .  r 1 2

(1)  220[ :  I
\ r l

then the valu o1 9:l- Jgr 
is equal to :

2aq

( 1 )

(2)

(3)

(4)

_ J

6

-6 (1)

5sr2 )11
3 i .5l

/  ?  \ 1 0
- - l - l
) ) t - l

t3 /
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PART C - CHEMISTRY

Which compound would  g ive
5 -  ke to  -  2  -  methy l  hexanal  upon
ozonolysis ?

ln the reaction

_+{r_ #q, n __se}xst+ E + N,

the product E is :

64.

61.

(1)

CHr
t -

,,\
(
\ /

CHg

(2) ""$
CHa
I -

(3) a\CHg
\__/

CN

-r---
10 |-Y

CHg

CH^
i r {*;: '::

r-:\ #,r'l n l
I \--l I

\---

COOH
I

tol
Y

CHg 
r

_ ,/--\ ,/--..HgcW

CHa
I "

,,',4
{y \ /

(2)

CHa

62. Which of the vitamins given below is water
soluble ?

(1) Vitamin E

(2) Vitamin K

. (3) Vitamin C
,/

(4\/ Vitamin D
\-)/

63. Which one of the following alkaline earth
' metal sulphates has its hydration enthalpy

gregp* than its lattice enthal py ?

\krt Baso*
(2) SrSo*
(3) CaSOn
(4) BeSOn

D/Page 16

65. Sodium metal crystallizes in a bocly centred
cubic lattice with a unit cell edge of 4.29A.
The rad ius  o f  sod ium atom is
approximately

(1 )  5 .724

0.e34

1.864

3.224

(3)

(4) CHs

(2)

(3)

(4)

SPACE FOR ROUGH WORK
-;,
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n,
t\

66. Which of the following compounds is not 70 .

colored yellow ?
i , /' /

t - /\Qtr (NH+). [As (Mo.

(2) BaCrO*

(3) Zn2[Fe(C N )o]

(4 )  K . [Co( \O.  t , . ]

In the context of the Hall - Heroult process

for  the ext ract ion of  A l ,  which of  the

following statements is false ?

(1) A/3+ is reclucecl at the cathode to

form Al

(2) Na-,A/Fu serves as the electrolyte

CO and COz are produced in this

process

\&{^!z_Oz is mixed with CaF, which

lowers the melt ing point  of  the

mixture and brings conductivity

In the following sequence of reactions :

Toltrene Kl\{no+ rA socl2 )n-ff i }c,

the product C is :

(1) C6H5CH2OII

(2) C6FI5CHO

(3 ) C6H5COOH

(l ) c6H5cH3

Higher order (>3)

oro)+l

67 .

I
N=

I

\\ 1-,::: ' .-rf the follon'ing is the energy
'--r.::i 't-ic ercitecl state of hydrogen ?

o f a

7't .

72.

(4 )

SPACE FOR ROUGH WORK

\ r /

(4)

- l - l  e \

C . )  c \

1 l . e  e \

6 8  e \ '
,'."/'

Which of the follorlrrrg compounds is not

an antacid ?

' 
Phenelzine

Ranitidine

Aluminium hr-clroride

Cimetidine

68 .

\g'
(2)

(3)

(4)
reactions are rare due

t o \ . /

U{sh i f t ing  o f  equ i l ib r ium towards

\eactants due to elastic collisions69. The ionic radii (in A) of N3 - , 02- and F -

are respectively :

,1 )  1 , .71,  7 .40 and 1 .36

I 1.71, 1.36 and 7.40

, l  \ .36, 1, .10 and'1, .71,

-/
V 

i -rc', 7.77 and 1.40

D /Page 17

v2'
(3 )

'loss 
of active species on collision

low probabi l i ty  of  s imul taneous

coliision of all the reacting species

- increase in entropy and activation

energy as more molecules are

involved



73. Which of the following compounds will
exhibit geometrical isomerism ?

(1 )  2 -Pheny l -1 -bu tene

(2) 1, 1- Diphenyl - 1- propane

76. The molecular formula of a commercial
resin used for exchanging ions in water
softening is CrHrSO.Na (Mol. wt. 206).
What would be the maximum uptake of
Ca2+ ions bv the resin when expressecl in
mole per gran'l resin ?

1
(3) -,  ̂.

I  L ' J

1
(4)  1 , . \ ,' t  t r l

7 7 .  T n ' o  F a r a e l a r -  o f  e l e c t r i c i t v  i s  p a s s e d
through a solution of CuSO*. The mass of
c o p p e r  . - l e p o s i t e d  a t  t h e  c a t h o d e  i s  :
(n t .  tn , t : : . . t  C l r  :63 .5  nn tu )

78 . The number of geometric isonrers that can
exis t  for  square p lanar  fp t  ,Cl r  (p i r )  (NH.)
( \H .OH) ] *  i t  (p l l  :  p . r r i . i rne )  :

(3) -Phenyl  -2-  butene1

74. Match the catalysts to the correct
processes :

Process

(i) Wacker process

(i i) Ziegler - Natta
polymerization

(C) CuCl, (iii) Contact process

(D) VzOs (i") Deacon's process

(1) (A) - (ii), (B) - (iii), (c) - (iv), (D) - (i)
I

\k4 (A) - (iii), (B) - (i), (c) _ (ii), (D) _ (i")

(3) (A) - (iii), (B) - (ii), (C) - (iv), (D) - (i)

(4) (A) - (ii), (B) - (i), (c) - (iv), (D) - (iii)

75.  The in termolecular  in teract ion that  is
dependent on the inverse cube of distance
between the molecules is :

(1) London force

//-
., (2Yhydrogen bond
\-/

(3) ion - ion interaction

(4) ion - dipole interaction

D/Page 18
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\ 9Y  3 -Pheny l -1 -bu tene

Catalyst

(A) TiCl3

(B) PdCl2

(1 )

(2)

309

1
I

1 1 2

( 1 )  29  
. . \ . . _

(2 )  12 ,  g  , , ' $ ^S , '  
( \

1

(3) og jA-. 
'  t l

; , { ? . r '

(1)  t ,35g .${S\ gt' !'
t  

' - t l '  

- ' -

r{-'

'rl' '5'

( 1 )  4

rgt u
(3 )  2

(1 )

SPACE FOR ROUGH WORK
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79.

(1 )  48

(2)  60

/ ? \  ) 1\ "  /

( 4 )  3 6

(1) 42 mg

(2) 54 mg

(3) 18 mg

(4) 36 mg

In Car ius  method o f  es t imat ion o f

halogens,250 mg of an organic compound

gave 141 mg of AgBr. The percentage of

bromine in the compound is :
(n t .  mnss Ag :108;  Br :80)

The vapour pressure of acetone at 20"C is

185 torr. When 1.2 g of a non-volati le

substance was dissolved in 100 g of acetone

at 20"C, its vapour pressure was 183 torr.
The molar mass (g mol - t1 of the substance
i s :

83.

85 .

(1) 128

488

32

64

(2)

(3)

Which among the following is the most

reactive ?

proceeds in

(4)
80. The color of KMnOo is due to :

(1 ) L -+ M charge transfer transition

(2) o - o*transit ion

(3) M -+ L charge transfer transition
-t-

\ ! 4 } t d -d t rans i t i on

81. The synthesis of alkyl f luorides is best

accomplished by :

(1) Finkelstein reaction

(2) S;warts reaction

\ (3) ' Free radical fluorination
\ Y ' /

ffis"ndmeyer's reaction
t\

82. 3 g of act ivated charcoal was added to

50 mL of acetic acid solution (0.06N) in a

flask. After an hour it was filtered and

the strength of the filtrate was found to be

0 .042  N.  The  amount  o f  ace t i c  ac id

adsorbed (per gram of charcoal) is :

The standard Gibbs energy chhnge at
300  K  f o r  t he  reac t i on  2A=  B+C i s

2191.2J. At a given time, the composition

84.

(1)  12

(2) rcl

(3) Ctz
./

lfY v"
I

i

&
of the reaction mixture is [A]

1
t  l ( - 1  -a n d  [ L l  : ; .  T h e r e a c t i o n

L

1: 
,, lBl:2

the :  [R:8 .31aJ/K/mol ,  e-2 .7 '18]

(1) forward direction because Q < K.

(2) reverse direction because Q < K.

VI forward direction because Q > K.

(4) reverse direction because Q > K.
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86. Assertion : Nitrogen and Oxygen are the

main comPonents in  the

atmosPhere but these do not

react to form oxides of nitrogen'

Reason : The reaction between nitrogen

and oxygen requi res h igh

temPerature'

(1) The assertion is incorrect, but the

reason is correct

(2) Both the assertion and reason are

incorrect

(3)  Both asser t ion and reasol l  are

correct, and the reason is the correct

exPlanation for the assertion

89. The fol lowing reaction is pertt-rrtr1€tl  dt

298 K.

2No(g)+oz(g)  + 2No2(g)

The standard free energy of formation of

NO(g) is 86.6 kJlmol at 298 K' What is

the standarcl free energv of formation of

NOz(g) at 298 K? (Kp:1"6x1012)

(1) 86600 - ln (L6 I 1012 )
R (2e8)

0.5[2 x 86,600 - I{(298) In(1.6 x rO12)]

n(298) /n(1.6 x t012) -  86600

86600 + R(298) ln(1.6 x t012)

90. From the following statements regarding

HyO2, choose the incorrect statement :

(1) It has to be stored in plastic or wax

lined glass bottles in dark

(2) It has to be keF away from dust

(3) lt can act only as an oxidizing agent

/

\9{ 
It decomposes on exposure to light

(2)

(3)

(4)

Both  asser t ion  and  reason  a re

correct, but the reason is not the

correct explanation for the assertion

87. Which one has the highest boiling point ?

(1) Kr

\ \ -Z fXe  ' i i  ; : :  \ '

(3) He

(4) Ne

o 0 o
88. \tVhich polymer is used

of paints and lacquers

'(1) PolYProPene

V/ roly vinyl chloride

(3) Bakelite

(4) GlyPtal
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in tl-re manufacture
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