PART A - CHEMISTRY

| [dentifv the incorrect statement from the
following
(1) Ozone absorbs the intense ultraviolet
radiation of the sun
(2)  Depletion of ozone layer is because
of its chemical reactions with

chlorofluore alkanes.

(3)  Ozone absorbs infrared radiation.

{4)  Oxides of nitrogen in the atmosphere
can cause the depletion of ozone

laver

Sol.  [3]

Ozone absorbs UV rays from sun and not

infrared radiation.

2, When r, P
diffusion

res l"".l (RAY

diftusion (r,/ry) of two gases A and B, is

given as
(1) (P4/Pp) (Mg/M)'
(2)  (PA/Pg)™ (Mg/M,)
(3)  (Py/Pp) (My/Mp)"

(4) (Po/Pp)” (M,/Mp)

Sol. [1]
poe o B
N Y
r P M i
— P M
B B A

and M represent rate of
pressure and molecular mass,

ely then the ratio of the rates of

3. Consider thiol anion (RS”) and alkoxy

anion (RO). Which of the following

statements 1s correct ?
(1) RS isless basic but more nucleophilic

than RO

(2) RS i1s more basic and more
nucleophilic than RO
3) RS is more basic but less nucleophilic
‘:1-\.1 ;\I.‘.“
(4) RS isless basic and less nucleophilic
than RO
Sol. [1]
(C] ®
RO R-S
size siz¢
B.s.| B.sV
N.S.‘I’ N-S‘T
1. 'he change in the optical rotation of

freshly prepared solution of glucose is
known as ;
1

(1) racemisation

(2) specific rotation

(3) mutarotation
(4) tautomerism
Sol. 3]
Fact
5 The molality of a urea solution in which

0.0100 g of urea, [(NH,),CO] is added to
0.3000 dm? of water at STP is :

(1) 555%10-%m

(2) 333 m

(3) 3.33x10°2 m

(4)  0.555 m
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Sol.  [1]
m=_00 = 1 555,907
60 x030 60x30
3
dwater = 1 kg/dm at 27°C
6. e molecular velocity of any gas is :

(1) inversely propottional to absolute
temperalure

(2) directly proportional to square of
temperature

(3) \iirm'l[y proportional to square root
of temperalure

(4) inversely proportional to the square
root of temperature

Sol.  [3]
Vinps Vimss Vay. o< /T

T The correct order of acid strength of the
following compounds :
A.  Phenol
B. p-Cresol
€. m-Nitrophenol
D.  p-Nitrophenol
is:
dy DCSAS]
(2) B>D>A>C
(3) AZPBsD=E
4 C>B>A>D
Sol. [1]
8 5= B+ 0=
OH OH OH OH
0 Q Q. Q,
+H CH;3 -1 -1
+1
(A) B) © (D)
D>C>A>B

8. The value of enthalpy change (AH) for the

reaction

CoH5OH g, + 30y, —>2C04,y + 3H,0

2(12)
is—1366.5kI mol ~'.  The value of

internal energy change tor the above

reaction at this temperature will be :

(1)  —1369.0 kJ

(2) 1364.0 k]

(3) —1361.5K]

(4) 1371.5 K]
Sol.  [2]

AH = AE + AngRT
AE = AH - AngRT

=-1366.5-(-1) 8.3 x 10 ~)x300
=-1366.5 + 2.490
=-1364.01
~ —1364 kJ
9. Thermosetting polymer, Bakelite is formed

by the reaction of phenol with
(1) CH,CHO

(2) HCHO

el

HCOOH
(4) CH;CH,CHO

Sol.[2]
OH

+ H-CH=0 —— Bakelite
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5 me and pr maldehvde in
LT [den A% tron '.i‘:L
inds
Sol.[3] Sol.
CH3— ICI_ CH; CH3—CH;—CH=0
CH3
|
CH3; —C— CH— CHy —CHj3
2-methyl-2-pentene
11. Consider the reaction :
4NO,, .\ + Oy — 2N,05.,,, A H= —111K]
= ¥ o 13.
[f N derey 18 1 rmed instead of le 1"-|-;| n
\bove reaction, the A H value will be
given, AH of sublimation for N,U5 18
54 k] mol =1
(1) 54 kj
(2) +219 K]
(3) 219 kJ
Sol.
(4) 165 k]
Sol. [3]
4ANO2 + O2 - 2N20s  AH=-111 -
(2)
ANO2 + 02— 2N:05  AH=7 e
(s)
2N20s — 2N20s  AH=54x2 ..(3)
(s) (g)
(H-3)

AH=-111-108 =-219KkJ

(4]
_1 _ 1
pH= Zpk,- = logC
2 2
1 1
5=—pky—=log1
2 2
pka =10
ky=10"1°

[he correct order of electron gain enthalpy
with negative sign of F, CI, Brand I, having

atomic number 9, 17, 35 and 53

respectively, is :

(1) F>Ci>Br=>1]

(4 [ = B3 C]>]
[2]
CI>F>Br>1

Order of electron gain enthalpy.
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14.

Sol.

15.

Sol.

The frequency of light emitted for the 16.
transition n=4 to n=2 of He™ is equal to
the transition in H atom corresponding to

which of the following ?
(1) n=2 to n=1
(2) n=3 to n=2

(3) n=4 to n=3

(4) n=3 to n=1
(1]
yH V-HeJr
1 1 11
RZ —_— ——=RZ* — —
n2 n?2 n2 n +
1 2H 1 2He Sol.
1 1 1 1
) __2 4 Tu
np n)
1 -1 =1 -1
— = ==
ny ny 1 4
np =
np =2
A b% solution of cane sugar (molar mass
342) is isotonic with 1% of a selution of an \7
unknown solute. The molar mass of .
unknown solute in g/mol is :
(1) 171.2
(2) 68.4
(3} 34.2
(4) 136.2
[2]
M =7
c1=c¢p
5 _1 Sol.
342 M
M= 342 _684
5

In view of the signs of A G* for the
following reactions :

PbO,+Pb—2 PbO, AG* <0
5n0O,+5n— 2 5nO, A G® > (,

oxidation states are

which more

characteristic for lead and tin ?
(1) For lead +2, for tin +
(2}  For lead 4, for tin +4
(3) For lead +2, for tin +4
(4) For lead +4, for tin +2

[3]

AG® <0 spontaneous reaction

+4

Sppt?

so | Pb

Pb*2 > Pb ™ (stability)

AG° > 0 non-spontaneous reaction

+4 b)

Sn — Sn *
snt > sn™? (stability)

Pb+2, Sn+4

['he K“P for Cr(OH), is 1.6 x 1073V, The
molar solubility of this compound in water
1S

(H 0 Ve x LU

(2) Yrex1077/27

(3) 1.6x10"3¥/27

4) ex10®

[2]

Ksp=5(3s)’ 275 =1.6x10 "
4 1.6x10

R T
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N. 5 I o
14 [
Sol. [1]
A
LiNO3 3%4%®Li,0+NO, + 0
19. Resistance of 0.2 M solution ot an
electrolyte is 50 (1. 'he specific
conductance of the solution is 1.3 5 m !
If resistance of the 0.4 M solution of the
same electrolyte is 260 (), its molar
conductivity is :
(1) 6.25x107% S m? mol !
’jf 1 L ¢ | |
(3) 6255 m? mol—!
(4) 6250 S m2 mol !
Sol. [1]
Am=k 109 k- 13Sm™" =13x10 “Sem ")
M
=1 "L 1000
k aM
L,L
k= R a
L 2 R |
_=kR=13x10 “ x50=65.0x 10 cm
a
_ 1l gs 1072 1000
Im= — 65710 A
260 0.4

~6.25S mol ' x cm °

2
=6.25% _1 _1 m

100 100
6.25 x 10 - m2 S mof1

20.

Sol.

21.

Sol.[2]

Among the ligands NH-, en, CN ™~ and CO
the correct order of their increasing field

eneth. is
srengln, 1s

{1 MH;<en<CN™ <CO
(2 CN~™ < NH, < CO < en
(3) en<CN™ <NH;<CO
(4) CO < NH;<en<CN
(1]

According to spectrochemical series increasing
order of strength of ligands is

NH3 <en <CN <CO

Consider the following reaction :
C,H;OH + H,50, — Product

Among the following, which one cannot
be formed as a product under any

conditions ?

(1) Ethylene

(2) Acetylene

(3) Diethyl ether

(4) Ethyl-hydrogen sulphate
C,H50H %’CQHj—O— SOsH

140°C_, ¢, Hs- O- CyH;

170°C, ch,= CH,
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Sol.

23

Sol.

The non aromatic compound among the 24.

following is :

o [

\.S/
N
(2) ] ]
@ I\
- Sol.
(4) U I
N
[4]

There is no continuous resonance thus it is
non-aromatic.

The number of types of bonds between two
carbon atoms in calcium carbide is :

(1)  One sigma, one pi

(2)  Two sigma, one pi

(3) Two sigma, two pi

(4) One sigma, two pi

[4]

25.
Calcium carbide is a ionic carbide
= Ca”* [c=C]*
It contains 1o and 27 bonds.

Sol.

A reactant (A) forms two products :

AR oB.

A—X2 ,C, Activation Energy La,

Activation Energy La,

If Fa,=2 Ea,, then k,; and k; are related

das |
Eaq/RT
(1) k,=ke !
] Eay/RT
Fay/RT
(3)  ky=Akye VR
Eas/RT
(4) k;=2kye
[31
—Eal
" =Ae
1
—Ea2
ko = Age
Ba  Ea
-2+t L
&Z_e RTRT
ki Ap
Ed]-Eaz
~=Ae rr (Eay = 2Eay)
kq
=
&ZAC RT
K
1
Ea
k) =Akj e RT
Ea
41
ki =Aky e RT

Copper crystallises in fee lattice with a unit
cell edge of 361 pm. The radius of copper
aton is ¢

(Iy 108 pm

(2) 128 pm

3y 157 pin

{
(4) 181 pm

[2]
4r = '\/%_a

r= — x361

=127.61 " 128 pm
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26. Themass of potassium dichromate crystals 28. Which of the following has maximum
required to oxidise 750 cm® of 0.6 M Mohr's number of lone pairs associated with Xe ?
salt solution is : (Given molar mass : (1) XeF,
potassium dichromate=294, Mohr's (2) XeF,
sall —392) (3) XekF,

(1) 045 ¢ (4) XeO,
{.’.j 2200 B ’ Sol. [3]
(3) 22g XeF, has maximum number of lone pairs (3 lone
(4) 049 ¢ pairs)
Sol. [2] 29. In the chemical reactions
gm eqyv. = gm. Eqv. NH,
of of e NaNO,; CuCN
. Y] ‘—“—w—‘ A ———3 B, the
Mohr's K7CrO7 L\ HCI, 278 K A
salt )
compounds A and B respectively are :
% =% (1) Benzene diazonium chloride and
benzonitrile
06xIx750) — x B s WL
1000 294 (2) itrobenzene and chlorobenzene
6 (3) Phenol and bromobenzene
= 0.6X750 3 294 — 75 x 294 (4) Fluorobenzene and phenol
1000 6 1000 Sol. [1]
=22.05 gm NH, N=N-CI N
_ NaNO,/HCl CuCN
27. What is the best description of the change ol 4
that occurs when Na,O(s) is dissolved in mayer
. reaction
water 7
(1)  Oxide ion accepts sharing in a pair 30. Which one of the following complex ions
£ EleElnE has geometrical isomers ?
(2)  Oxide ion donates a pair of electrons (1) [Ni (NHy); Br [*
(2) [ Co (NHy), (en), ]*7
(3) Oxidation number of oxygen (3) [ Cr (NHy)y (en) 77
] B A
increases (4) [Co(en); ]
(4) Oxidation number of sodium (en = ethylenediamine)
decreases Sol. 2]
3+ 3+
Sol.  [1] Hj H3
NayO + HyO %® 2NaOH NH3 I~
™~ 0/ enCoen <>
en/ w \/ |
en NH3
cis trans

It has geometrical isomers.
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PART B -

PHYSICS

31. At time t=0s a particle starts moving
along the x-axis. If its kinetic energy
increases uniformly with time 't, the net
force acting on it must be proportional to :

(1) constant

(2) ¢
1
@ &
4 Jt
Ans.[3]
. 1 2
Sol. KE.x<tie., — mv ot
_ 2
V o< -\/t
a= d_V oc 1 . F=ma
& At
1
Foc —
Je

32, At two points P and Q on a screen in
Young's double slit experiment, waves
from slits S; and S, have a path difference

A
of 0 and i respectively. The ratio of

intensities at P and Q will be :

@ 2:1
(2y 2 :1
B) 4:1
4 3:2

Ans.[1]
Sol. =4l coszq)/Z
Ip = 41 cos”0 = 41 )
2w 4l
Iy =4l cos _— =2 ..(2)
4 2
1
_P=)
Io

33. Two particles of equal mass ‘m’ go around
a circle of radius R under the action of their
mutual gravitational attraction. The speed

et onch partizleswith respectto theiroentee
of mass is :

Gm
(1) "ﬁ
5 [
(2) IR
L fom
(L ) 2R

Gm
o 7

Ans.[1]
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34. The minimum force required to start 36. An electric charge +q moves with velocity
pushing a body up a rough {rictional _ N PR
coefficient . ) inclined plane is F; while V =3i + 4] + k.inanelecromagnetic

the minimum force needed to prevent it field given by :

from sliding down is F, If the inclined

- M M Fal
plane makes anangle 6 from the horizontal E=3i +j+2k and
such that tan =2y then the ratio - A oA
F B =i + j — 3k- They - component of
_//g 1S5 the force experienced by +c¢ is :
1) 1lc
(1y 1 '
(2) 5q
2 .
(2 2 (3} 3gq
(3) 3 4) 2q
Ans.[1]
4 4 :
Ans.[3] Sol. Magnetic force F = g(V x B) = 10gq j
Sol.  F{=mg sinO + umg cosO (1) and electric force in direction of y-axis r_,;
Fy = mgsin® — umgcosd ---(it) FNet = 11g in direction of y-axis.
m 37. The current in the primary circuit of a
potentiometer is 0.2 A. The specific
0 resistance and cross-section of the
Fi —anf+1 =2u+u =3 potentiometer wire are 4x10~7 ohm
F tan @ -12u—p 1 metre and 8 x10~7 m? respectively. The

2

35. If 400 Q of resistance is made by adding potential gradient will be equal to :

four 100 £} resistances of tolerance 5%, then Wy 1Vim
the tolerance of the combination is : 2) 05 V/m
%
i = (3) 01V/m
(2) 10% (4) 02V/m
(3) 15%
Ans.[3]
4) 20% .
- Sol.  ¢=_48 =iXp =0.1 volt/meter
Ans.[1] L A
Sol. R =Ry;+Rj+R3+Rq=4000Q
AR AR IRIR |
Y% = 1 23 4 x100
400
=__ x100=5%
400
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38. A particle of mass ‘'m’ is projected with a
velocity v making an engle of 30° with the
horizontal. The magnitude of angular
momentum of the projectile about the
point ot projection when the particle is at
its maximum height 'h’" is :

(1) zero

m UB
® 7
, J3 mo®
ST
M3 m v
(4) S o

Ans.[3]

Sol.

\4
——Vv'=vcos 30
-1
A = 30°
L=mvr
2,2
v sin 30°
= m(vcos30°) —_—
28
—mv” A3 x 1
2924
3
J3mv
16

Sol.

The specilic heat capacity of a metal at low

temperature (T) is given as :

C (kKIK~kg=1)=32 (L\F

p 400 )
A 100 gram vessel of this metal is to be
cooled from 20°K to 4°K by a special
refrigerator operating at room
temperature (27°C). The amount of work

required to cool the vessel is :

(1) greater than 0.14% k]|

(2)  belween U140 K oand 0.028 kj
(3)  less than 0.028 k]

{4) equal to 0.002 Kj

Ans.[2]

AQ = mCpdT

3

-3 T
=(100x10 ")x32x __ [100-0]
400

=0.002 KJ

2 % 1,-300K, Qp=0.002K)
-, wW

If T; =20 K, W = 0.148 KJ
Ty =4K, W=0.028 KJ

i.e., amount of work will be between 0.148 KJ to

0.028 KIJ.
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40. A wooden cube (density of wood “d’) of
side ‘1" floats in & liquid of density 'p’
with its upper and lower surfaces
harizantal [ the cube is pushed slightly
down and released, it performs simple
harmonic motion of period "T". Then, ‘T
is equal to :

(1d
(1) 2+ [—
' Yoz
Efi-
¢ 2w |—=—
(2) '.ii dg
[ 1d
lf’JI 25—? |I. —
) Vip — d)g
S
S [
Ans.[1]
Sol.
x} /2
——
Restoring force Fg = (sz)pg .. (D)
In case of SHM Fg = mmzx ..(2)
From equation (1) & (2)
2 2
mo x =L xpg
@L 0% = L?pg
dLCO2 =pg
IPg
0=
\dL
T=2n
pg

41. A container with insulating walls is
divided into two equal parts by a partition
fitted with a valve. One part is filled with
an ideal gas at a pressure P and
temperature T, whereas the other part is
completely evacuated. If the valve is
suddenly opened, the pressure and
ternperature of the gas will be :

P T
2y ET
3 P T
.
]‘)
@ 3.1
Ans.[4]
Sol. It is free expansion of Ideal gas which is both

adiabatic and isothermal process.

T — constant, so for the isothermal process
P1Vi=(P2V2)

P1Vi =Py (2Vy)

P

Py=21
2

dL
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42, In a Young's double slit experiment, the
two slits act as coherent sources of waves
of equal amplitude A and wavelength A,
In another experiment with the same
arrangement the twao slite are made to act
as incoherent sources of waves of same
amplitude and wavelength. If the intensity
at the middle point of the screen in the first
case 1s 1; and in the second case is [, , then
! .
the ratio %‘ is :
1y 2
2) 1
(3) 0.5
4) 4
Ans.[1]
Sol. I =4lpcos 02 =4Iy ... (1)
L =1y+1h=2l ... (2)
(for non coherent sources)
a2
Iy 1
43. The output of an OR gate is connected to
both the inputs of a NAND gate. The
combination will serve as a :
(1) NOT gate
(2) NOR gate
(3)  AND gate
(4) OR gate
Ans.[2]

Sol.

44.

Do—

OR gate
NOT gate

NOR gate

Two positive charges of magnitude ‘q” are
placed at the ends of a side (side 1) of a
square of side ‘2a’. Two negative charges
of the same magnitude are kept at the
other corners.
charge Q moves from the middle of side 1
to the centre of square, its kinetic energy

sStarting Iroin restg, 1 od

at the centre of square is :

(1) =zero

1 29Q
(2) 4’1T€U a { -

ol
S

ﬁ
[

Ma}
[@)
—

-
|

S
N

(3) dweg  a

e
"-\.__../

@ 4ney a

Ans.[4]

Sol.

W=gq (AV) = AKE

q —q
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45.

Combination of two identical capacitors,
a resistor R and a dc voltage source of
voltage 6V is used in an experiment on a
(C—R)circuit. Itis found that for a parallel
combination of the capacitor the time in
which the voltage of the fully charged
combination reduces to half its original
voltage is 10 second. For series
combination the time needed for reducing
the voltage of the fully charged series

combination by half is :
(1) 10 second

(2) 5 second

(3) 2.5 second

(4) 20 second

Ans.[3]

Sol.

0.693x R x2C =10

C
0.693xRx =T
2

172 T

=4_-10_ __
1 T
T =2.5sec

46.

A beaker contains water up to a height h'1
and kerosene of height h, above water so
that the total height of (water + kerosene)
is (hy +h,). Refractive index of water is
wqand that of kerasene is " The appavast

shift in the position of the bottom of the
beaker when viewed from above is :

Ans.[2]

Sol.

Apparent depth= _ +

Actual depth = (h1 + hp)

hy  hy

15| 1)

Shift > +h)-
2
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47. A metal rod of Young's modulus Y and
coefficient of thermal expansion « is held
at its two ends such that its length remains
invariant. If its temperature is raised by

t°C, the linear stress developed in it is :

O Y,

2) Yat

P

©G)  /(Yat)

@ %
Ans.[2]

Sol. Y= Stress

Strain
AL  LoAt
Strain = = = ot
L L
Stress=Y ot

48. A travelling wave represented by
y=A sin(wt—kx) is superimposed on
another wave  represented by

y=A sin (wt+kx). The resultant is :

(1) A wave travelling along +x
direction.

(2) A wave travelling along -—x
direction.

(3) A standing wave having nodes at

1A
x= —2"; n=01,2 ..
(4) A standing wave having nodes at

1Y A
= TH'E E;n:O, 1,2 ..

Ans.[4]

Sol.

49.

Ans.[3]
Sol.

\m A2 /\
0 \'—/%/4

Y
I=A sin (ot — kx)
Y

%

2= A sin (ot + kx)
— ——

YR =Y; + Y2 =2A coskx sin mt
A 3\ 5h

4 4 4

So, nodes will be at

A thin circular disk of radius R is uniformly
charged with density ¢ > 0 per unit area.
The disk rotates about its axis with a
uniform angular speed . The magnetic
moment of the disk is :

(1) 7R

o

(2) —'% U w
4

(3) T% o w

(4) 2%wR%*cw
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dM = oX2mxdx X 1x = (y 51.

50.  An aluminium sphere of 20 cm diameter

Two mercury drops (each of radius 'r')
merge to form a bigger drop. The surface

energy of the bigger drop, if T is the surface

tension, is :

. . g I
\J.) =+l 1
(2) 27r?T

@) 2% 27

is heated from 0°C to 100°C. Its volume 4) 2 g T
changes by (given that coefficient of linear
. L Ans.[3]
expansion for aluminium _
& =23%10" 6 /°C) : Sol. Volume of big drop = total volume of small
(1) 289 cc drops
1/3
(2) 9.28 cc R=2"r
K .0 CC Surface energy of small drops U = 2T 4nr
(3) 49.8 gy p ’
(4) 289 cc Surface energy of big drop
Ansd] U'= T4k’
ns.
=T an2)%?
-6 -6,
Sol.y=300=3x23x%x10 =69x10 /°C =T 471:(2)2/3 r2 U
_T (2)2n L3 2
3 -2 3
Q V= 4m =3ax10x10 ) U = T(2)8/3 nr2
3
= %X nx10 52. If a ball of steel (density p=7.8 g cm %)
3 attains a terminal velocity of 10 cm s~ !
when falling in a tank of water [(coefficient
. . ] _4
Change in volume (AV) of viscosity M, ey =8.5%107% Pa.s) then
its terminal velocity in glycerine
V-V=VyAr (p=12 g cm~? m=13.2 Pa:s) would be,
3 -6 nearly : '
:inR x 69 x10 x (100— 0) _
3 (1) 6.25x10"*cm s~}
: ¥ ] —4 =1
~ 189 cc (2) 645x107*c¢m s
(3) 15x107 % cms~!
4) 1.6x107>cms™!
Ans.[1]
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2r
Sol. V=—2 gld—d)}

V. n.,d-d

T T a-a

Vo i 2

10 132 781
voo8sxI0t 78-12

V=625%10" cm/s

53. A horizontal straight wire 20 m long
extending from east to west is falling with
a speed of 5.0 m/s, at right angles to the
horizontal con’i—ponent of the earth’s
magnetic field 0.30x10~* Wb/m?2. The
instantaneous value of the e.m.f induced
in the wire will be :

(1) 3mV
(2) 45 mV
3) 15mV
(4) 6.0 mV
Ans.[1]
Sol. e=Bx vx L
=0.30x 10 x5x20

=3 millivolt

54. After absorbing a slowly moving neutron
of mass my; (momentum ~0) a nucleus of
mass M breaks into two nuclei of masses
m, and 5m, (6 m, =M +my), respectively.
If the de Broglie wavelength of the nucleus
with mass m; is A, the de Broglie
wavelength of the other nucleus will be :

(1) 5A

@ M

(3) A

(4) 25X
Ans.[3]

Sol. Acceleration to momentum conservation,
linear momentum of both point is same So
wavelength is also same.

55. Which of the following four alternatives is
not correct ?
We need modulation :

(1) to reduce the time lag between
transmission and reception of the

information signal
(2)  to reduce the size of antenna

(3) to reduce the fractional band width,
that is, the ratio of the signal band
width to the centre frequency

(4) to increase the selectivity.

Ans.[1]

Sol.  Time is not dependent on modulation.

56. If a spring of stiffness k" is cut into two
parts ‘A’ and ‘B’ of length [, : [g=2: 3,
then the stiffness of spring ‘A" is given by :

m
(2) k¢

(3) k

4 Kk

L3_3 (D)

L (2

From (2)/(1)
16
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57.

2
Statement - 1 :

A nucleus having energy E; decavs by B~

emission to daughter nucleus having

anarera B
"

a-continuous energy spectrum having end

Tnind bl R 7 pavre ava oesaddbbed vorith
.

point energy E, —E,.
Statement - 2 :

To conserve energy and momentum in
B-decay at least three particles must take
part in the transformation.

(1) Statement-1 is correct but statement-
2 is not correct.

(2) Statement -1 and statement-2 hoth
are correct and statement-2 is the

correct explanation of statement-1.

(3) Statement-1 is correct, statement-2 is
correct and statement-2 is not the

correct explanation of statement-1.

(4) Statement-1 is incorrect, statement-
2 is correct.

Ans.[2]

Sol.Maximum

energy = End point energy
=E1-E>
Three particles at least required
0 n1 -1 -
0
V4 + —1e€ +vy
144424443

1 1 0
p —0on ty1e +v

144424443
58.  When monochromatic red light is used
instead of blue light in a convex lens, its
focal length will :
(1) increase
A2)  decrease
(3) remain same
(4) does not depend on colour of light.
Ans.[1]
1
Sol. _=(u-Dk)
f

fo<d

N %

SO 1Increases.

59. Statement-1:

On viewing the clear blue portion of the

sky through a Calcite Crystal, the intensity

of transmitted light varies as the crystal is
rotated.

Statement - 2 :

The light coming from the sky is polarized

due to scattering of sun light by particles

in the atmosphere. The scaltering is largest
for blue light.

(1) Statement - 1 is true, statement - 2 is
false.

(2) Statement - 1 is true, statement - 2 is
true, statement - 2 is the corvect
explaration of statement - 1.

(3) Statement - 1 is true, statement - 2 is
true; statement - 2 is not the correct
explanation of statement - 1.

(4) Statement - 1 is false, Statement - 2
is true.

Ans.[2]
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Sol. Statement-I — Polarisation Ans.[3]

Statement-II — Raylegh's Sol. aj=2aay=a
1
criteria Scattering o< ) 4 0 =0 =20
So statement I and II both correct statement-II is Lo a2n> (for same medium)

the correct explanation of statement-1.
So I} = I statement-I (True)

Statement-II
60. Statement-1:

Two longitudinal waves given by
eyuations : y;(x, tj = 2a sin (wt--ky) and Io<a

n — constant
2

yo (x, 1) = a sin (2wt —2ka) will have equal I =ka® (statement -TI True )
mntensity. But no correct explanation, because of
Statements - 2

. s ; frequency.

Intensity of waves of given frequency in
same medium is proportional to square of
amplitude only.
{1) Statement -1 is true, statement - 2 is

false.
(2] Statement - 1 is true, statement - 2

true; statement - 2-is the correct

explanation of statement - 1
{3 Staternesit - s trae, slatenwnd - 2 1

true ; slatement - 2 is not correct

explanation of slatement - 1.
(4) Statement - 1 is faise, stalement - 2 is

true.
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PART C - MATHEMATICS

b IL[njﬁ‘tiLH'l o 62. If w # 1 is the complex cube root of unity
f(x)={x=1)+1, (x=1). . ‘
) ‘ w “ 70
and matrix H=| , then H" is equal
Statement - 1 : W
. . to :
The set {x : f(x)={ 1(.\')}'!“.2] A
] 0
Statement - 2 : (1)
: = (2) -H
fis a bijection and f~'(x)=1+ Jx — 1,
x>, (38) H-
(1) Statement-1 is true, statement-2 is 4y H
true; statement-2 is a correct
explanation for statement-1. Sol. [4]
If H is scalar matrix
(2) Statement-1 is true, statement-2 is
; X 0
true; statement-2 is nof a correct H=
explanation for statement-1. v <
n
(3) Statement-1 is true, statement-2 is H" = X 0
false 0 Xn
(4) Statement-1 is false, statement-2 is :>H70 =0)70 0 _ Y O=H
true. 0
0 wro 0
Sol. [2] s
f(x)=x-1)+1=y 63. Let['] denote the greatest integer function
15 L.
I then the value of J X ‘1 g% g
X—1=+ \/y -1 0
1 n
x=1% \/y—l ,
-1 @ =
Ty =12y-1 2
-1 a }
f (y)=1+4y-1 Qy?d1 3 3
Statement 2 is true 5
(4)
~1
fo)=f" (x &
2
x-1)"+1=1++4x-1
( ) Sol. [3]
x-1) 2:./,(_1 L5 1 J2. o 15
2
Solving these we get x = 1, 2 +alx” Jdx=+0dx++ xdx+ 'l‘Zx dx
0 0 1 J2-
Statement —1 is true.
19
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64.

Sol.

2 Vo RE
=0+ —2 +(x )G
1
-1 —l + (2.25—2)23
2 4

The curve that passes through the point
(2, 3), and has the property that the
segment of any tangent to it lying between
the coordinate axes is bisected by the point
of contact, is given by :

(1) 2y—3x=0

y="T x
>logy=-log x+logc=>xy=c
Q it passes through (2, 3)

s c=6

. equation of curve is xy =6

65.

Sol.

66.

Sol.

A scientist is weighing each of 30 fishes.
Their mean weight worked out is 30 gm
and a standard deviation of 2 gm. Later,
it was found that the measuring scale was
misaligned and always under reported
every fish weight by 2 gm. The correct
mean and standard deviation (in gm) of

fishes are respectively :

(1} 32, 2
(2y 32,4
(3) 28,2
(4) 28, 4
(1]

There is no change in mean deviation if each
observation increased by a constant number

while mean increased by that constant number

Hence
AM.=30+2=32
M.D.=2

The lines x+ y=|a| and ax—y=1 intersect
each other in the first quadrant. Then the
set of all possible values of a is the

interval ;

@ (-11]
[2]
xX+y=%a x+y=|a]
ax—y=1 ax—y=1
(I+ax=|a|+1 ax+ay=ad|
x=lalEl (@a+ Dy=ala|-1
1+a
y= alal|-1
l+a
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67.

Sol.

68.

Sol.

IL|L1>O, alal-159
1+a 1+a
=2a>1

If the vectors pf + 7+ k, 1+ r;; -k

and | + ] + 1k (p=g=r#1) are coplanar,
then the value of pgr—(p+qg+7r) is:
1 2
2) 0
(3) =1
4 -2
(4]
pl 1
1 g 1]=0

11 r

plgr-D-1(r-1D+1(0-¢g)=0
pgqr—-p-r+1+1-qg=0pgr—(p
+g+1)+2=0

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

straight line x=y=z is :

(1) 10J3
(2) 543
(3) 3410
4 35
[1]
P(1,-5,9)

69,

Sol.

Equation of PQ

= x=l_y+5_2z=-9_)
1 1 1

S0A+1,A-5A1+9)

liesonx—y+z=5

A+1-A+5+A+9=5

A=-10

0=(9,-15-1)

PO=[=9-1)2+(=5+15) 2+ O+ 1)
2 10V3

Let a, b, ¢ be three non-zero vectors

which are pairwise non-collinear. If
o8 > 3 - -, =23
a <« +3b iscollinear with-c-and:'~ b +2¢

is collinear with a, then a +3b +6¢

s

(1) 2

2) ¢

(3) 0

(4) i+ ¢

[3]

R R R

a +3b=A\kc

R R

b +2¢c =ua

R R R R

b +2c=wAc —3b)

R R R R

b +2c=Muc —3ub
R

1-3Wb+2-M)c =0

1+3u=0 2—- Au=0
n=-1 Au=2

3

) A=-6
a+3b+6c=0

21
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70.

Sol.

Sol.

It A2,

of a triangle and third vertex moves on the

3) and B(—2, 1) are two verlices

line 2x + 3y =29, then the locus of the

centioid of the triangle is -
(1) a—y=1
(2) 2x+3y=1

(3) 2x+3y=3

(4) 2v—3y=1

[2]

AQ2,-3) B(=2,1)
Centroid, (h, k)

Let third vertex is (c, B)
2-2+a_p B+1+b_,

3 3

>a=3h

>b=3k+2
Q2a+3b=9

2(3h) +3(Bk+2)=9
6h+9k+6=96h+

9% =3

2h+3k=1

locus 2x +3y =1

There are 10 points in a plane, out of these
6 are collinear. If N is the number of
triangles formed by joining these points,
then :

(1) N=700
(2) 100<N = 140

(3) 140<N =190

|

(4) N=>190

(1]
Max. traingles = 1OC3 - 6C3
=120-20
=100
\N £ 100

72

Define F(x) as the product of two real

functions fi(x)=x, x € IR, and

1
f2(X)= sinx,_
0, if x=0

Aas follows .

if x10

[ filx). fa(x), if x#0

{0, if ¥ =0

Statement - 1 :

F(x) is continuous on R,

Statement - 2 :

fi(x) and fo(x) are continuous on IR.

(1) Statement-1 is true, statement-2 is

true; stalement-2 is a correct

m\p]ana tion for statement-1.

(2) Statement-1 is true, statement-2 is
true; statement-2 is nof a correct

explanation for statement-1.

(4) Statement-1 is false, statement-2 is

true.
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Sol.  [3]
f1(x) = x is continuous every R

111 —
x ;x'0

0 x=0

= product of f 1(x) and f>(x) is continuous
. St. (1) is correct and (2) is false

S
& fr(x) = is discontinuous at x =0

73. Statement -1:

For each natural numbern, (n+1)"—n’ -1

is divisible by 7.

Statement - 2 :

For each natural number n, n”—n is

divisible by 7.

(1) Statement-1 is true, statement-2 is
true; statement-2 is a correct
explanation for statement-1.

(2) Statement-1 is true, statement-2 is
true; statement-2 is not a correct
explanation for statement-1.

(3)  Statement-1 is true, statement-2 is
false.

(4) Statement-1 is false, statement-2 is
true.

Sol. [1]

By induction, to proof

S(n)=n’ —nis divisible by 7

Letn=1

Sn=1)=1"-1=027,

Hence it is true forn =1

Let the statement is true for n =k

= P(n=k) =k —kis divisible by 7.
=k —k=7N\.

Now to proof the statement is true forn =k + 1
ﬁP(n=k+1):>(k+1)7—(k+1)is
divisisble by 7
[14C k4 Cok 4ot Cekl 4K -k -1

= TA+ K —K)

=TA+ TN =7.A+ L)

which is divisible by 7.

. Statement - 2 is true

Statement -1

n’ —nis divisible by 7
=useitputn=n+1

m+1) —m+1)=7A True
S+ —n 1+@m —m=7A
= Stanement -1 + 7A" =7\
statement-1 is true and statement-2 is also

correct explanation of Statement -1.

74. The equation of the circle passing through
the points (1, 0) and (0, 1) and having the
smallest radius is :

(1) x2+y2—2x-2y+1=0

f_J] _-1-:! - E{j - x — \I,f — L]
: ) 5 =
(3) X<+ ys+ 2x + 2_L-' =7=0

4) 2+y2+x+y—-2=0

Sol. [2]
Points will be end of diameter
@=D(x-0+(y-0)(y-1)=
2
O0x +y —x-y=0

75.  The equation of the hyperbola whose foci
are (-2, 0) and (2, 0) and eccentricity is
2'is given by :

(1) x%—3y*=3
(2) 3xZ-y2=3

-

(3) —x243y2=3

Sol.  [2]

23
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1 e

76. If the trivial solution is the only solution of

the system of equations
x—ky+z=0
kx+3y—kz=10
3x+y—2z=0

Sol.

then the set of all values of k is ;

Sol. [1]
D 1 0 for trivial solution.
1 -k 1
k 3 -k['0
3 1-1
K +k-610
kIR-{-3,2}

Sachin an&2Rahul attempted to solve a
quadratic equation. Sachin mace a
mistake in writing down the constant term
and ended up in roots (4, 3). Rahul made
a mistake in writing down coefficient of x
to get roots (3, 2). The correct roots of

equation are :

(1) 6,1
2) 4,3
(3) —6, —1
(4) —4. =3
(1]

Let quadratic equation be
X +bx+c=0
a+b=4+3=7=-b
b=-7
a.b=32=6=c

\ correct quadratic equation

x2—7x+6=0
x-1)(x-6)=0
x=1,6
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78. Let a_ be the nth term of an A.P. If 79. Consider the differential equation

100 100

za;_«r a and Ldg, = B, then the Y-l I-‘ v — — ‘u’u =0. If y(1)=1, then x
r=1 r=1 i |
Common l.':ii.‘i.'.i_"!'k'ﬂ. e of the A.P. is: 1S aiven l1\
(1) a—p |
9 ;
@ — [ (1) e 35 o 8
8] — |
L) 100 Y (
21 j“- — 1
I/
, (2) 3 1 b2
) ® — B " o
v 200 ’
Sol. [2] |
100
4 a = 3) 1 ¢
2r | |_, N ¢
r=1 o
100
4 a +d=o
2r—1
r=1
1 ¢
o 100 4) 1 +
= i ¢
4 2r—1 4
=1 =1
i ' Sol.  [3]
B+100d = a )
dy—__y
dz__ﬁ dx 1
100 x—;
x-1
_XZ—_ZL
dy y
drix =1
2 3
dy y y
+l2d) -1
ILF.=¢ y =e y
_ |
xel/y=i ‘ l/yd
3
y
1
= - +t]- eu‘dl‘ =-_
y

=- {tet—‘HAetdt}

-1/ t t
xe Y =_ te +e

+c
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! 81
xe—l/y =+ _elUy+telly+e -

y
x=—1+1+cel/y
y
1
atx=1,y=1 1=2+ce
c=-1/e
X = +1-_ ¢
L Ly
y e

80. lLet f: R—[0, =) be such that jiEL f(x)
. () =9
exists and 1M —te— =)
B \.."|.\' 3

I'hen ‘l_'i_’jl"._.) F(x) equals :

(1 o
(2) 1
@ 2 Sol.
(4) 3
Sol. [4]
2
lim (f(x)" =9 —¢
.!—>5| X 5 |
Limit can be zero only when
lim fix)=3
x—5

Statement - 1 :

Determinant of a skew-symumelric matrix

of order 3 is zero.
Statement - 2 :

For any matrix A, det(AT)=det(A) and
det( — A)= —det(A).

Where det(B) denotes the determinant of

matrix B. Then :

(1) Both statements are true.
(2) Both statements are false.

(3)  Siatement-1 is false and statement-2

is true.

(4) Statement-1 is true and statement-2

is false.

[4]

Statement-1 is true
Statement-2 is false

|A'| = |A| = true

FA|= (1) "|A| = false

Statement-2 is false
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1)@5n52n3n

5 Ty T 7

8m4 122349
Sol. [4]
2 2
y =4dax & x~ =4by
Area bounded by these curve is 16ab
Sol. [4] here a TGb =1
2 sin 40 cos 30 + sin 40 = ~A= 3

0sin46(2cos360+1)=0

sin46=0 cos30=-1
2
6= DT 39=2nn+ 2T
4 3
9=0Cnx1)2%T
9
Put nel
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84. Let f be a function defined by

janx . Lo
f(x) =

| 1, y =0

Statement - 1 :

xv=0 is point of minima of f.
Statement - 2 :

(0 =0.

(1) Statement-1 is true, statement-2 is
true: statement-2 is a correct

explanation for statement-1

(2) Statement-1 is true, statement-2 is
true; statement-2 1s not a correct

explanation for statement-|

(3) Statement-1 is true, statement-2 is

false.
(4) Statement-1 is false, statement-2 is

true.

Sol. [2]
Since we know in neighbourhood of x = 0,
tan x >
1&A0) =1
\x 0is pomtjp( rjnn}g?
)
& f'(a) =lim
x—a X -
fan -q

>£(0) =lim SO O —jim_x

tan xx—>0 x-0 x—0X
= lim =0

d Oxzx

\ St. (1) & (2) both correct but (2) is not correct
explanation of (1)

85. The only statement among the followings

that is a tautology is :
(1): An(AvB)
(2) Av(AaB)

(3 |[An{A—=B)—>b

(4) B—>|AA(A—B)

Sol. [3]
A|B|AAB | AvB | ASB | [AA(A—B)]| S>B
T|IT|T T T T T
T|F|F T F F T
F|T|F T T F T
F|F|F F T F T

Hence [A A (A ® B)] ® B is tautology

86. LetA, B, Cbe pairwise independent events
with P(C)>0 and P(AMNBMNC)=0. Then
P(AS(1BYC) is equal to :

(1) P(A)—P(B)
(2)  P(AS) +P(BS)
(3)  P(AS) —P(BS)
(4)  P(AS)—P(B)

so.[4) PAGB

c
_ P(ACBCO)
P(C)
=P(O)-P(AGO)-PBCC)+P(AGBGO)
P(O)
— 1- P(A)—P(B)

=P(A)- P(B) or P(B) - P(A)
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Sol.

88.

Sol.

Let for a a0,

()= x4 brsc, g(x) = a|x3 +byx+
1.

and p(x)=f(x)—g(x

[f p(x)=0 only for x=—-1 and p{—2)=2,

then the value of p(2) is :

(1) 3

2) 9

(3) 6

(4) 18
[4]

O=(a- a)-(b-bp)+(c—-cp) ..(1)
2=(a- ap4-(b- b)2+(c-c1) ...(2)
p0)=c- ¢ =2= Q x=-1)is only root

~D=00fp(x)=0 = p(-2)=p0)=c—c =2 89,

Tofind (a— aj;)4+2(b—- by) +(c— c1) =p(2)
Leta—ay=xandb— by =y

L 2x=-2y+4=0 (1)
4x-2y+2=2 Q)

=>x=2, y=4

=8+8+2=18

The length of the perpendicular drawn

from the point (3, —1, 11) to the line

X i =2 z—3 .

e — = 181
2 ) 4

(1) 29

(2} \f?’__“

{ 3 J \,-’Ilﬁ

{4) \.l'lll(??(%

P@3,-1,11)

Q

x=y=2_z=3_1)

2 3 4
Q=(2\ 31 +2,4L+3)

D’ of PQ=2A—-3,3A+3,41 -8
QLLPQ
=20A-3)+33A+3)+4(@AL-8)=0
S4N-6+9A+9+16AL-32=0
20A=29=>A=1

=Q=(,5,7)

PQ=/(3-27+(1-5+(11-7)
=J1+36+16
=453

2

Consider the following relation K on the

sel of real syuare matrices of order 3

R={{A B)A=1""BP for some invertible

matrix P

Statement - 1 :

K is an equivalence relation

Statement - 2 :

For any two invertible 3 x3 malrices

bl and N, (MM T I=N M

(13 Statement=1 is true, statemenl!-2 isg
true; statement-2 is a correct
explanation for statement-1.

(2} Statement-1 is true, statement-2 is
true; statement=2 15 notf a correct

explanation for staternent-1

{3 Statement-1 15 trae, statement-2 is
false

(4} Statement-1 is lalse, statement-2 is
frue.
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Sol.  [4]

Statement -1

A=P ' BP
PA =BP
P={(A,A)|PA'AP in general not

reflexive. So not equivalence relation.
Statement-2
(MN)_1 “N'M' Tre

from defination.

90. If function f(x) is differentiable at x=a
. 3§ I R
then ‘lmﬁl " fla)—a !“_) 15
: X —a
(1) —aZf'(a)

(2) a fla)— aj_f_' (a)
(3) 2a f(a)—a?f'(a)

(4) 2a f(a) +ﬁ3_;‘" (a)

Sol.  [3]

lim 2 f@—a’f)

x—a x—a 0
Applying D.IQ.

lim 2xfla) — a”f'(x)

X

=2afla) - " f ()

form
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