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PART A - CHEMISTRY

3 ldentifv the incorrect statement from the 3. Consider thiol anion (RS7) a1 @
followmg - anion (RO ). Which of the izHow)ng

(1) Ozone absorbs the intense ultraviolet statements is correct ? Q

radiation of the sun (1) RS isless basic but trekeophilic
(2)  Depletion of ozone layer is because than RO

of its chemical reactions with (2y RS is more % and more

chlorofluoro alkanes.

(3)  Ozone absorbs infrared radiation. (3

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

layer

Sol.

Q c}

Sol.  [3]
Ozone absorbs UV rays from sun and not

infrared radiation.

R-S
Size

4 B.SY
2. When r, I’ and M represent rate of @ -S\L N'S‘T
diffusion, pressure and molecular mass,
respectively, then the ratio of the rates Of%' 'he change in the optical rotation of
diftusion (r, /r;) of two gases A and B, is B e L : .
_ freshly prepared solution of glucose is
\‘%‘.\'L‘!‘- N i Uy % known as ;
rl I:\ Hi ol H], [_M]“f Ma)™ @ (1)  racemisation
L (“'111/-'\%',.}7 % (2) specific rotatio
3 2 \'”‘H). Fl\"l_»\/ Mg) "~ % (3) mutarotation
(4)  (Py/Pp)” (My/Mp) (4) tautomerism
Sol. [1] Sol. [3]

o

p p % Fact
rd =0 —
Jd M @
M l% I The molality of a urea solution in which
5 _
M

0.0100 g of urea, [(NH,),CO] is added to

0.3000 dm® of water at STP is :

)
(4)  0.555 m




8.  The value of enthalpy change (AH) foaghe
Sal. [1] reaction
001 1
m = = = 5.55 x 10* o , .
60x 030  60x30 CyH;0H ) +305(5) = 2C0y,
uater = 1 kg/cInd at 27°C is ~1366.5 kJ il JThe of
internal energv changelfx e above
6. [he molecular velocity of any gas is : o (\ o
; y - /& reaction at this tempere -‘iH be
(1) inversely proportional to absolute \J
temperalure (1) -1369.0 kJ
(2) directly proportional to square of
temperature (2) 1364.0
(3) directly proportional to square root (3) 3
) 1) 3
of temperalure Q
(4) inversely proportional to the square (4) LRk
root of temperature ol. [2]
Sal. [3] > @AngRT
Vmpv Vims Vav.O \ﬁ < _AnQRT
~1366.5 — (-1) (8.3 x TPx 300
7 The correct order of acid strength of the % =—1366.5 +2.490
s ; . : ' =-1364.01
following compounds :
ool ~ —1364 kJ
A Phenol
B. p-Cresol
C.  m-Nitrophenol 9.  Thermosetting polymer, Bakelite is formed
D P_Ni“_nph&‘n“l by the reaction of }"h@]\lli with :
is: @ (1) CH,CHO
1) D>C>A>R
(2) B>D>A>C % (2) HCHO
(3) A=B>D>C .
] ) (3) HCOOH
(4) C=>B>A>10) '
Sal. [1] % (4) CH;CH,CHO
% 5= = sl 2
OH OH OH OH
@ + H-CH=0—> Bakelite
\ NO, -M
+H GH -l -l
+|
(A) QS (©) (D)
A>B
A




10.  Ozonolysis of an organic compound A’ 12.  An acid HA ionises as
produces acetone and propionaldehyde in .
equimolar mixture. Identify ‘A" from the B = B A @
following compounds : lhe pH of 1.0 M solutiorf(ms x—Its
dissociation constant woyld be
(1) 1 - Pentene S
(1) 9
(2) 2 - Pentene ) :
(2) X 10" @
(3) 2 - Methyl - 2 - pentene (3) 1x10°3
(4) 2 - Methyl - 1 - pentene (4) 1x107] @
Sol.[3] Sol. (4]
CH3—C—CH; CH;—CH,—CH=0
Il 1
O pH ogC
T
CH;—C= CH— CH,—CH, 52 pk% > log 1
2-methy-2-penene Z
11. Consider the reaction : %010
4NO, ) + Oy = 2N, O5y, A H=—111K]. %
ki TS @I e correct order of electron gain enthalpy
I NyOsyg) is formed instead of NyOg,) in with negative sign of F, CI, Brand I, having
the above reaction, the A _H value will be atomic number 9, 17, 35 and 533
(given, AH of sublimation for N;UNS 1't“~']“k"i'[i\"\‘I‘~. is -
54 k] mol 1)
(1 F>Cl>Br>]
SR
(I) +54KkJ o . '
3) Br>Cl>I>F
(2)  +219 k] % =
ﬂ 4) 1>Br>Cl>F
(3) -219 K & L
@@9 s, [2]
(4) 165 K] Cl>F>Br>|
Sol. [3] Order of electron gain enthalpy.
ANO, + O, 2’\@'&—111 Q)
AING, + O, O3 AH =7 ..(2)
Q%
2N,O5 5 AH=54x2 (3
(s )
NN
=-111-108 =-219 kJ
A




14. The frequency of light emitted for the 16. In view of the signs of A ,G° fophe
transition n=4 to n=2 of He™ is equal to following reactions :
the transition in H atom corresponding to PbO, + Pb—» 2 PbO, A.G* < 0 @
which of the following ? -
5n0O,+5n—2 5n0O, A G® > (,
(1) n=2 to n=1 )
which oxidation st %Q more
(2) n=3 to n=2 characteristic for lead J?
(3) n=4 to n=3
4] n=3 to n=i 52
Sol. [1] 4
Vi = Ve +4
ny n ny n
1 N2/, 1 N2 ) Sol.
1 1 _ { 4{1 1}} o<\ Bpontaneous reaction
— =4 --—
nf ns 4 16 (g ;Sé%a ~ Pb+2
1 1 _11
1.1.11 257> PH* (stability)
ny n; 1 4 )
@ AG° > 0 non-spontaneous reaction
n =
: sn™ - sn*™
S > Sr? (stability)
15. PB?, sn
lhe K, for Cr(OH) is 1.6x107 3. The
molar solubility of this compound in water
is :
W ogLex 1o
@) $16x1073)27
(3) 1.6x10-3V/27
Sal.
@) Hhexi®
(2]
Ksp= S(3sf = 278 = 1.6 x 10°°
416x10%
s= L |/—F—
27
A




18. The products obtained on heating LiNO, 20. Among the ligands NH;, en, CN™ a

will be : the correct order of their increasin®\

" L0+ NC 5 strength, is : @
(1) 1,0+ NO, +0,
(1) NHy<en<CN~ < CO@
2)  LisN+O,
' (2) N~ <NH4< co%\\;

(3 Li,O+NO+Q, .
' : - (3) en<CN <N

(1) LiNO,+0, (4) CO<NH,
so. (1] Sol. [ %
e

LINOs [TF - Li,O + NO, + O, According to ShectRag
order fst igands is
19. Resistance of 0.2 M solution ot an NH;<e o
electrolyte is 50 € The specific
conductance of the solufion is 1.3 & m L. 21. Consider following reaction :
) : : . Q
If resistance of the 0.4 M solution of the = \ ¢ + HQSOA, s Product

same electrolyte is 260 €, its molar
conductivity is :
I

(1) 6.25x107% S m? mol™!

s 5251074 S m? mel @
(3)  62.59 m? mol ! gz%
(4) 62505 m2 mol !

‘ ithyl-hydrogen sulphate
Sol.  [1] @ (4)  Ethyl-hydrogen sulphate
Sol.

(1) Ethylene

(2) Acetylene

(3) Diethyl ether

[2]
Am = kx 20900 = 135t = S cmY) H,SO,
M C,HsOH ———> C,Hs-0O-SO;H
110‘C
\—240C | C,H5-0-CoHs
170‘C CH,= CH,

m
100 100
0*m? S mor*




22.

Sol.

The non aromatic compound among the 24. A reactant (A) forms two products :
following is : A k_1>[),’ Activation Energy E;
(1) /'T \\' A L>C Activation Ener @
Ny o= g |
G It Ea,=2 Ea,, then k; and k, Wre Nated
ENTR 85 %@
I -‘ !
(2) I;:‘h . | 1) k= k,e[" {/RT @
- ) r LFas/RT
— @) ko=ke"?
[ \ . Fag
@ I\ By Tl
S @)k =2ke &
T Sol.  [3]
S
b AX
(4

There is no continuous resonance thus it is non-

aromatic. (Ea = 2Ea)

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 @ ky = Ak, g%
(4)  One sigma, two pi %

Sol. [4] @ 25.  Coppercrystallises in fee lattice with a unit
Calcium carbide is a ionic& cell edge of 361 pm. The radius of copper
= C&" [C=C]* atom is :

It contains & and 2t % (1) 108 pm
(2) 128 pm
% (3} 157 pin
@ (4) 181 pm
<
\ S [2
%? 4r=+/2a
< =32 a6
4
=127.61=128 pm
a




26.  The mass of potassium dichromate crystals 28. Which of the following has maxi
required to oxidise 750 cm? of 0.6 M Mohr’s number of lone pairs associated withhXe -
salt solution is : {(Given molar mass : (1) XeF, @
potassium dichromate =294, Mohr’s (2) XeF,
salt =392) (3) XeF,

(1) 045 ¢ (4) XeO, %Q
3) 22g XeF, has maximu ér of lone pairs
p
(4) 049 ¢ (3 lone pairs) %
Sal. [2] 29. In the chemic; Qeions
gm eqv. =gm. Eqv. NH,
of of TN N( CuCN
() % : B, the
Mohr's KCrO; [\ | K - L
salt ;
COmMpom and B respectively are :
NV(ml) __gm (157 Bagesne dissoninm chlosids and
— = cifzene diazonium chloride an
1000 Ew
06x1x750 _ x ‘ zonitrile
1000 294 litrobenzene and chlorobenzene
6 ) Phenol and bromobenzene
06x750_ 294 75x294 @ Fluorobenzene and phenol
=0 X—=
1000 6 1000 @ (1]
=22.05gm NH, N=N-ClI CN
i NaNC,/HCI CuCN
27.  What is the best description of the ch E— Sand
that occurs when Na,O(s) is dissoffedy mayer
5 B % reactior
water ¢
(1)  Oxide ion accepts sharifpsin s Hair 30.  Which one of the following complex ions
of electrons Q) has geometrical isomers ?
(2)  Oxide ion donates a paef electrons (1) [Ni(NHy);Br]*
(2) [ Co (NH;), (en), ]*7
(3) Oxidation f oxygen (3) [ Cr (NHj), (en) o
increases (4) [ Co (en); J*
(4) Oxidati uphber of sodium (en=ethylenediamine)
decreages Sol. [2]
¢ 3 3
Sol. [1] \ NH, + NH; +
N&aO 2NaOH ‘ NH; ‘
R S ey
N e\r/ \/ \/
er NH;
cis trans
O~ It has geometrical isomers.




PART B - PHYSICS RN
\\)

31. At time t=0s a particle starts moving Ans[1]
along the x-axis. If its kinetic energy Sal. | =41, codql2
increases uniformly with time 't, the net Ip = 4ly co<0 = 4,

force acting on it must be proportional to :

(1) constant

, -ay(fat attaction. The speed
(3) /\E rf oqch rAIRicRth respect to thelvcontze

—=r-

Sol. K.E.Dti.e.,%mvz Ot

vDﬁ

a:ﬂﬂi, F=ma

dt 2t

Fo L

vt :
32. At two points P and Q on a scree@@ 2R
Young's double slit experiment,@z
f

from slits S, and S, have a path Gm
i @ R
of 0 and 1 respectively. ratio of
v Ans[1]
intensities at P and Q wj
’ Sol. =
@ @R’ R
1 2:1
(1) Y
4R
@ J%:@ ¢
(3) 4 %
Q m
( 52

A

N




34.

The minimum force required to start
pushing a body up a rough (frictional
coefficient . ) inclined plane is F; while
the minimum force needed to prevent it
from sliding down is F,. If the inclined
plane makes an angle 8 from the horizontal
such that tan 8=2p then the ratio

F%Z is :

Ans[3]

Sol.

35.

F. = mg si® + pmg co$® (1)
F, = mgsi® —umgco$ (D]

e N

F _ tanf+1 _ U+
2u-p

=3
F, tanB-1 1

If 400 Q of resistance is made%‘@g

en

four 100 £) resistances of toler ¥
the tolerance of the combir{gti -

(1) 5%
(2) 10% %@9
(3) 15% %

36. Anelectric charge +q moves with ve

— Iy A B
V=3i+4j+ k., in an electro

©

-3 ) Fal A
E =3i+ j+2k and S

field given by :

-

A N A
B=i+j— 3k. The ponent of

the force experienced is :

(1) 11q %
2) 5q %
3 3 \@
@ Qz@
Ans[1] &S
Sol. % forceF = q(V xB) =109 ]
%Iecmc force in direction of y—axl% =q I
Q) et = 11qin direction of y-axis.

The current in the primary circuit of a
potentiometer is 0.2 A. The specific
resistance and cross-section of the
potentiometer wire are 4x 10”7 ohm
metre and 8 X107 m? respectively. The
potential gradient will be equal to :

1) 1V/m
(2) 05 V/m
(3) 01V/m
(4) 02V/m
Ans|[3]
Sol. _Vas _1Xp_ 0.1 volt/meter
L A




38. A particle of mass ‘m’ is projected with a 39. The specific heat capacity of a metal a ’
velocity v making an angle of 30° with the temperature (T) is given as :
horizontal. The magnitude of angular @
momentum of the projectile about the CP(kIK_]kg_ - %
point of projection when the particle is at 408
its maximum height ‘h” is : Q
A 100 gram vessel of t. is to be
(1)  zero cooled from 20°K todS by a special
refrigerator ope at  room
o 2° temperature (270% gount of work
(2) J2 g required to co vesdel is
1 g wt Kl
J3 md?
B 16 g .148 &) and 0.028 kj
, less gan 0.028 k]
J3 mo?
4 -5 . _ al to 0.002 kJ
Ans[3] ')
Sol. @ AQ =mGdT
% .
v % = (100 x 109 x {32x | (4—00j .dT:l
V' = v cos 3( @ 20
6= 3007 =H %
: % =0.002 KJ
& B:L:&; T, =300 K, Q = 0.002 KJ
T-T, W
‘ If T, =20 K, W=0.148 KJ
:ﬂﬁx @ T,=4 K, W=0.028 KJ
g 2
<
\/_ \ i.e., amount of work will be between 0.148 KJ
3my;
- t0 0.028 KJ.
Q
A

1C



40. A wooden cube (density of wood ‘d") of 41. A container with insulating walls\is
side ‘I" floats in a liquid of density ‘p’ divided into two equal parts by a parttion
with its upper and lower surfaces fitted with a valve. One part is fi
harizantal If the cube is pushed slightly an ideal gas at a prESSUQ 2 arid
down and released, it performs simple temperature T, whereas the ot rt is
harmonic motion of period “T". Then, T’ completely evacuated. e Qalve is
is equal to : suddenly opened, t s$sure and

o temperature of the g :
g |Ir Irl'j
R m 303
272
. [ @ PT
@ %
@) &
o [ @
3 LT G
B 2T - dig (4 i ©
) W \fjj/)_ Ans, A(.O
(p—d)g Sois free expansion of Ideal gas which is both
Ans[1] @ adiabatic and isothermal process.
Sal. @ T - constant, so for the isothermal process
% PV1=(RV2)
<§ PVi=PR (2Vy)
XI A P2 = ﬂ
—— 2
Restoring forcé g = (L>)pg \V
In case of SHMFg = mw?x 2 : ,
From equation (1) & (2)
mw’ = Lpg %9
(d)L°w” = L%pg
dLo’ = pg %
o= %,
d \
T=2m
p
Q
A
w

11



42. In a Young's double slit experiment, the Sol.
two slits act as coherent sources of waves
of equal amplitude A and wavelength A. ) @
In another experiment with the same OR gate NOT gate
arrangement the two slits are made to act
as incoherent sources of waves of same NOR gat %@
amplitude and wavelength. If the intensity
at the middle point of the screen in the first 44. Two positive charge tude ‘q’ are
case is I; and in the second case is [, , then placed at the end (side 1) of a
ide ‘285 ti harges
Ghisiaris I% s square of side % negative charg
2 of the same @ e are kept at the
(1) 2 other corn .g ITOIIL Iest, 1 a
S i e
charge wesfrom the middle of side 1
@ 1 to t square, its kinetic energy
at the ce f square is :
(3 0.5 N
Z
(4) 4 (é %?
Ans[1] ( 1 399_ (] 4 LJ
4
Sol.  l=dcod@2=4y ... (1) e @ V5
lo=lg+1lg=2 (2)
(for non coherent sources) 1 29Q 1 2
l, _2 (3)  Yore 5
1 == TEQ d 5
L, 1
43. The output of an OR gate is conn Q @ 7 L [I = —\/1-?]
both the inputs of a NAND e R )
combination will serve as a : Kﬁ Ans[4]
@ Sol.  W=q(AV) = AKE
(I) NOT gate q —q
(2) NOR gate %@ At °B
aq —-q
(3)  AND gat¢ v,=Ka,Ka_Ka _Kg
o "“a a J2a V2a
' k Vo9
(4) (@ _ 2Kq [kij
Ans[2 a V5
(2] S

/

12



45. Combination of two identical capacitors, 46. A beaker contains water up to a hei
a resistor R and a dc voltage source of and kerosene of height h, above
voltage 6V is used in an experiment on a that the total height of (water +
(C—R) circuit. Itis found that for a parallel is (hy +hy). Refractive index (GF watef is
combination of the capacitor the time in w.and that of ketasens ja u. The
which the voltage of the fully charged sh‘ift in the position of
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. 0693x R x Zg =10
0693xR XE =T

2/1_10
2 T
4_10 %

= —_=—
1 7T Sal. Actual depth =1f; + hy)

T=25sec %

@ Apparent depth =rl+ﬁ
& My M2
% shit = (hl+h2)—(ﬁ +ﬁ]
M1 M2
1 1
= hl. l_— +h2[l_—]
Q\@ [ I-llj H2
Q
A
w

13



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 :

1) Vi

2) Yat

&

Y1 =Asin @t — kx)

Y, =Asin @t + %

i 1/ - L. _
) /(Yat) Yr = Y1 +§ kx siruot
So, node at)\—22 .....
(4) u%( 4' 4 4
49. Athincil - disk of radius R is uniformly
Ans[2] chex W®ith density o > 0 per unit area.
e ditk rotates about its axis with a
Sl y = Stess fifdrm angular speed The magnetic
' Strain a8 F S 5
mjgment of the disk is :
—R4
Strain —AL _ LaAt =at @(U "R
L L i
7R
2) —ow
Stress = Yo t 2
=R*
48. A travelling wave represented (3) —oow
y=A sin(wt—kx) is superimpoged Wk 4
i % (4) 2mR%ow
anothe: wave represe 22
v=A sin (wt+kx). The resuls : Ans[3]
(1) A wave travelli alg .l! +x Sol.
direction.
(2) A wave tr 1 long —x dx

direction.

(3) A standin ving nodes at

(4) wave having nodes at
_dg _ >
= n=0,1,2 dM = xTx
- O'>_<rdAx 2
Ans.[4]
A
w

14



dm
21

M :oxmjx3dx

R
(x“] oxwR*
=ZOXWX| — =
4 4
0

50. An aluminium sphere of 20 cm diameter
is heated from 0°C to 100°C. Its volume
changes by (given that coefficient of linear

expansion for aluminium
a=23x107%/°C) : sol.
(1) 2.89 cc
(2) 9.28 cc
(3) 49.8 cc
(4) 289 cc

Ans[4]

Sol.  y=30=3x23x10° =69 x 10%°C

V =

s = %T{x 10x10%)3 %

x TTx 1073 52.

wld wls

Change in volumeAV)

V' —V = WAt

_ ox2mxdxx T’ o 51.

Qi
- T 4_’_[(2)2/3 r2

Ans[1]

Two mercury drops (each of radiu
merge to form a bigger drop. The €
energy of the bigger drop, if T is th

tension, is : @
- - ™Y

1) 211 %@
(2) 2wr’T @
@) 2% 27

U = Tfm 22

U' = T(2f" r?
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
of viscosity M,y =8-5 %1074 Pa.s) then
its terminal velocity in glycerine
(p=12 g cm~?% m=13.2 Pas) would be,
nearly : '
(1) 6.25x10"*cm s~!
(2) 645x10~%cm s~
(3) 15x107%cms~!
(4) 1.6x10"°cm s~}

15



212 Sol.  Acceleration to momentum conservatjaq, tigar
Sol.  V=—o¢fd,-d,;} L
In momentum of both point is 50

V, n,[d-d wavelength is also same.

A _2jF 1

V, m {d - dz} 55. Which of the following four alt¢cnatiyes is
- ?

E) 132 78-1 not correct ¢ S

V  85x107%4|78-12 We need modulation :

V=6.25x 10* cm/s

53. A horizontal straight wire 20 m long

; . ; : f antenna
extending from east to west is falling with €

a speed of 5.0 m/s, at right angles to the tional band width,
horizontal component of the earth’s ; atio of the signal band
magnetic field 0.30x 1074 Wb/m?2 The he centre frequency

instantaneous value of the em.f induced

in the wire will be :

(Mm 3mV

(2) 45mV

3) 15mvV @If a spring of stiffness ‘K" is cut into two

4) 60mV @ parts ‘A’ and ‘B’ of length I, : [;=2 : 3,
Ans[1] % then the stiffness of spring ‘A" is given by :

Sol. e=Bxvx/ % i
= 0.30 x 10° x 5 x 20 @ 1 W
= 3 millivolt %O\? @ 2%

54. After absorbing a slowly mo% ron !

3) k
of mass my; (momentum a eus of
mass M breaks into tw wleiof masses (4) 52 k
m, and 5m, (6m, =TI spectively. Ans[4]
If the de Broglie wa § of the nucleus Sol.
; (VA VA VA VA VAN
with mass ml% e de Broglie —
wavelength off nucleus will be : 0 =0n+ /0
(1) 5% fa-2
\ ' /g 3
A
) % <ol W
l
(3) 1
© KnO— e
l A
From (2)/(1
A
w

16



Koo £
K /4
K, = K{fat 0}
¢ A
Ka=K 1+18
Ca
3
Ka= K{1+ E}
5K
Y
57. Statement -1 :

A nucleus having energy E; decavs by 3~

emission to daughter nucleus having

ﬂt'\t.‘)l‘:‘;ﬂ Foolv tha 37 vavie ave senitbad vrikh
a-continuous energy spectrum having end

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 state t-
2 is not correct.

(2) Statement -1 and statem@
are correct and state ' the
correct explanation of(sta nt-l.

(3) Statement-1 iscor ment-2 is
correct and s is not the
correct exp% statement-1.

(4) Stateme ) orrect, statement-
2 igxo .

Ans[2]
Sal. Maxim = End point energy
= El -
Threge %@ at least required
AN+
A

1 1 0
1P~ o+ e +V

When monochromatic red lighd

58.

instead of blue light in a con@s, its

focal length will ;

%@

(1) increase @

(2} decrease Q

(3)

(4) colour of light.
Ans[1]
s, =+

n viewing the clear blue portion of the

increases.
@O%tement -1:

skv through a Calcite Crystal, the intensity

of transmitted light varies as e crystal is

ratated,

Statement - 2 :

The light coming from the sky is polarized

due to scattering of sun light by particles

in the almosphere. 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
explanation 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, Siatement - 2
is true.

Ans|[2]

N

17



Sol. Statement-l- Polarisation Ans|[3]
Statement-ll- Raylegh's criteria Sol. a=2aa=a
Scattering] )\% W= W, Wy = 20 @
So statement | and Il both correct statement-lI | O an? (for same medium) @
is the correct explanation of statement-I.
So | = I, statement-| (Tru%Q
60. Statement-1: Statement-li @
Two longitudinal waves given by n - constant
eyuations y(x, t) = 2a sin (wt--ky) and 10 &
iy (x, 1) = a sin (2wt — 2ka) will have equal | = k& (stateme %&
intensity. But no co - planation, because of
Statements - 2 : )
. . . frequepngy.
Intensity of waves of given frequency in @
same medium is proportional to square of
amplitude only. @
{1) Statement -1 is true, statement - 2 is &S
false. @ E)
(2) Statement - 1 is true, statement - 2 %
true; statement - 2-is the correct @
explanation of statement - 1
{31 staternent - s e, slabenwnd - 2 1 @
true ; slatement - 2 is not correct @
explaniation of siatement - 1.
(4) Statement - 1 is false, stalement -
true.
Q
L
N
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PART C - MATHEMATICS

N

\\)

61, Letjhea Iunjtmn GEE 62. If w =1 is the complex cube rodf{of uNity
f(x)=(x—-1)-+1, (x=1).
w 0 -
. and matrix H= [ : , the W igequal
Statement - 1 : 10 w
The set {x : f(x)=f"1(x)}={1 2}. @
Statement - 2 :
f is a bijection and f~1{(x)=1+ Jx — 1,
x=1,
(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 nof a correct
explanation for statement-1
(3) Statement-1 is true, statement-2 is @ H" = {X O:|
n
false. (g 2 0 x
70
(4) Statement-1 is false, statement-2 is% —~H°= {00 0 } = [00 O:| =H
70
true. % 0 0 w
Sal. [2]
f(x) = (x - l)2 +t1l=y % 63. Let['] denote the greatest integer function
(x-1f=y-1 -
then the value of J X ‘1 ax is:
X—1=+ Yy -1 0 - h
Ty ()
x=1=%,y-1 '
" 3
fiy)=1+.y-1 w3
1y — . 3
i y) =1 +.y, i) y=1 3 3
Statement &Y 5
(4)
fx) = 2 \ 4 3
(x 1Y ++\/x -1
Sal. [3]
( x-1 15 1 V2 15
2
= + +
these we getx =1, 2 .[){X Jax .[de .[ xdx ;ZXdX
0 0 1 2
O ment —1 is true.

N
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64.

:0+(X_2]«/5+(X2)1,5 65.

2 1

= —1 - :E
-[1 zj (225-2)=-,

[he 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
6B
(2) v=—
Sol.
(3) x2+y?=13
[ 2 lr'.‘1
I 1_ ) | o -7
(4) th [1] 2
(2]
G, 3)
Y @
6.
I (a,0) @@
2’7 2
—Da=XxX b=2%
& dy -b

= logy=— Xy=c

-+ it passes

Oc= 60 Sol.
O equatid% ve igy = 6

A scientist is weighing each of 30 fi

Their mean weight worked out is &

&)

and a standard deviation of 2 gr

it was found that the measurirfzdcals=/as
misaligned and always unde hried

every fish weight by 2 g Th correct

mean and standard de in gm) of

fishes are respectivel

(1y 32,2

(2) 32,4 %

(3) 28,2

(4) 23 4

[1]

There change in mean deviation if each

o%:bn increased by a constant number
% an increased by that constant number

S
e

|v|. =304+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 ;

(1) (O e«)
2) [1, =)
@) (=i, «
4) (-1, 1]
(2]
X+y=zta x+y=la|
ax-y=1 ax-y=1
(l+ax=pg +1 ax+ay=alg|
_laj+1 -
X=— +1ly=aal -1
. erly=aa
_ala|-1
1+a

2C



|a|+1>01 a|a|—1>0
1l+a 1l+a
=a>1

67. If the vectors pf + 7+ k, 1+ q ; + k
and | + ; + rk (p#g#r#1) are coplanar,

then the value of pgr—(p+g+r) is :
1y 2

2) 0

(3] =1

4) -2

Sol. [4]
p 1
1 q
11
par-1)-1(-1)+1(1-g) =0
pgr—-p-r+1+1-—q=0
pgr—(p+q+rn+2=0

1
1|=0

]

68. The distance of the point (1, —5,

), 9) {6
the plane x — iy -+z=>5 measured @

straight line x=y=z is :

D 1043 @
(<) Ty 3 @%
(3)  3J10 @

(4) ?w'l.E ia
Sol. [11 <

Equation ofPQ

N x—1: y+5: z—9:)\
1 1 1 @
Q

=>QA+1LA-5A+9)
liesonx—y+z=5
A+1-A+5+A+9=5
A=-10

Q=(-9, -15,-1) N

PQ= (-9-1)" + (-52193+)9+1)’

=10/3

ee non-zero vectors

\\-‘hiL’@l\-\fl‘ﬂ_’ non-cellinear, If

linear with 6 and B +26

i%&u with a,then a +3b +6¢
S

Sol.  [3]
a+30=\C
b +2¢ =pa

b + 2€ = u(AE - 3)
b + 26 = Auc - 3ub
(1-3)b +(2-AWE =0

1+3u=0 2Au=0
1
= -= Au=2
H 3 H
A=-6
d+3+6E=0
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70.

Sol.

[t A2,

of a triangle and third vertex moves on the

3) and B(—2, 1) are two vertices

line 2x +3y =9, then the locus of the

centroid of the triangle is :
Yy ax—y=1

(2) 2x+3y=1

-y

(3) 2x+3y=3

(4) 2x

(2]
A(2,-3) B(-2,1)
Centroid, b, k)

Let third vertex isd, )
2—2+ox_h =3+1+3 _
3 3

= a=3h
=>p=3k+2
20+33=9

2(3h) +3(X+2)=9
6h+%+6=9
6h+% =3
2h+3k=1

locus X+3y=1

k

Q

72.  Define F(x) as the product of ty

ftxy=x, x ¢ @

1.
£5(x) = sm;, if x20

0, if x=0 %@

as follows ;

functions

-

gi%éw'mmmnn% on IR,

D

)
tatement - 2 ;

fi{x) and f,(x) are continuous on IR
71. There are 10 points in a plane, out of %

6 are collinear. If N is the nun ’gnl' 2)
triangles formed by joining tl "'“‘>,

then :

(1) N=100

(2) 100<N =140
(3) 140<N =190 %
(4) N>190 @

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

true; stalement-2 is a correct

explanation for statement-1.

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

explanation foi statement-1.

(?)  Skatement1 ie true, statement 2
Sal. [1] i

i 6 j{“l’-‘.“?l:’
Max. train EN RN
=120 - \
~ 100 (4) Statement-1 is false, statement-2 is

true,
O 0y
A

N
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&fy(x) = sin X' is discontinuous at=0 which is divisible by 7.
0 x=0
= product of f;(x) and §(x) is continuous

O Statement - 2 is true

Sol. [3] =7A+ (K =K)
f1(X) = xis continuous every R
1 =TA+TN =7.0 +)
in—; x#0 @
<

0 St. (1) is correct and (2) is false Statement -1 %
n’ —n is divisible by 7 Q
73. Statement-1: = useitputn=n+
For each natural number n, (n+1) —n’ -1 (n+1)-(n+1)3
is divisible by 7. =[nh+1-n ( ny= 72
Statement - 2 : = Stanement -
For each natural number n, n’—n is state K ue—and statement-2 is also

divisible by 7.

corkec fion of Statement -1.
(1) Statement-1 is true, statement-2 is

74. 1T 1N of the circle passing through

true; statement-2 is a correct

explanation for statement-1. 2 pois (1, 0) and (0, 1) and having the
| i . _ sefalgst radius is
(2) Statement-1 is true, statement-2 is @

5 )

. ( Pyt =2y —=2y+1=0
true; statement-2 is nof a correct ] ATTY A4 y+1=0
explanation for statement-1. 2

2)  at+ _z;'"" ~x—y=0
(3)  Statement-1 is true, statement-2 is @ (3) x2+ _l,'2 +2x+2y=7=0
(4

false. ) xX2+y?+x+y—2=0

(4}  Statement-1 is false, statement\Q4
: Sol. [2]
rue.

Points will be end of diameter

@ (x—1) k—0) + {—0) y—1) =0

Sol.  [1] o+ -x—y=0

By induction, to proof @
S(n) = —n is divisible bv&

75.  The equation of the hyperbola whose foci

Letn=1 % are (-2, 0) and (2, 0) and eccentricity is
S(n=1)=1-1=0 2 is given by :

Hence it is true f

Let the state iS forn=k - . 2 5

= P(n _bk) is divisible by 7. 2, 4.2
; () =Xeh-our=9
= k'—-k= .
4) —3x~+y-=3
Now to e statementistrueforn=k + 1 \ ‘
%+ + 17 _ + : Sol. [2]
K+ 1)= (k 1) (k + 1) is ae = 2

‘Clk+"Col+ ... +'Ce kK + K- k-1
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b2 77. Sachin and Rahul attempted to so

(-3‘2 =1+ — ) . :
;a_ quadratic equation. Sachin ma
ézz_l;-b mistake in writing down the cons
x2_ v and ended up in roots (4, 3). de
T_?:]- a mistake in writing dowp goef X
to get roots (3, 2). The ctoots of
equation are :
76.  If the trivial solution is the only solution of
the system of equafiuns 1) 6,1 Q
kx+3y—kz=0 (3) @
3x+y—z=0 (4) X@
| N S ©
then the set of all values of k is : ) _
dratic equation be
% X+c=0
(1) R - {2, -3 @ +B=4+3=7=-D
b=-7
(2} R - {2} a.p=32=6=c
O correct quadratic equation
@) R—=i=3 % X Tx+6=0
Xx—1)(x—-6)=0
4) {2, -3 @ b= 1) =6)
x=1,6
Sol.  [1] %
A # 0 for trivial solution. &
1 - 1
k 3 -k #0
3 1 -1
K>+ k-620 %
kOR - 4@
Q
A

SN
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equc N4l

78. Let a, be the nth term of an A.P. If 79. Consider the differential
100 100 ! 1
Y ay =« and 3 as._; =P, then the Y |-‘ ¥ — — ‘rm_rl It (1 _}='.
| ’l r= | | 1_!” ]
common difference of the A.P. is : is given by @
3 Q
(1) o—p I
a—[3 (1) ‘1_:_L
@) o0 y ¢
(3) b—uw @
o — 2 3 _
A = l;‘ (s
%) 00 \ :
Sol.  [2 @ |
100 o S @V
ZaZr =a ; ¢
r=1 <§ z .
100
ZaZr_1+d—O(
r=1 1 .
100 100 4 1 ” i "
Day,+y d=a
r=1 r=1
l. [3]
B+100=qa
% dy__ ¥
_O(_—[?) dx X—l
100 % y
!
ax___y
dy v
% dx, x 1
@ dy y* oy
fho_
LF.=e¢?¥ =e/?
o xeV y:j eVVdy
\ y
%? =—[tda t=-1
T y
Q
= e - Jl.etdt}
o xe =_tel+e' +¢

25



_ 1 _ _
xe =+ =W +eWic

y
x=L+1 +ce¥
y
atx=1,y=1 1=2+ce
c=-1k
x Li1-Lau
y e

[im

81.

Statement - 1 : @
Determinant of a SkO\VL;_\_-’]‘I'LI‘I‘H:’{I‘@

<
For any matrix A, det

let(A) and
det{ — A)= —del(A)

)
Where det(B) d @e tfeterminant of
matrix B. I'he%

b

of order 3 is zero.

Statement - 2 :

80. Let f:R—[0, =) be such that R (x)
e— \“m., Uf\_}}____q 0 (1) B@nh are true.
Y E=— 3|
(2) B tements are false.
I'hen ‘\I"_II'T) f(x) equals : S
E—5tlement-1 is false and statement-2
(1y 0O %% true.
2) 1 : Statement-1 is true and statement-2
. is false.
[\?) 2 @ [4]
Statement-1s true
4) 3
% Statement-2 is false
Sol.  [4] , |A'| = |Al=> true
lim TN =9 _4
x5 J[x— 5] |-A| = (-1J |A| = false
Limit can be zero only whe % Statement-2 is false
lim f(x) =3
X5
Q
A
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82. The possible values of 0 € (0, ) such that 83. The area bounded by the curves y-
- - — and x2=4y is :
sin(8) +sin(40) +sin(/H) =0 are : :
o & ©
@ T 51 m2n3n en 3 S
412 2 3 4 9 :
o) 3 y N 16
@y =B T &% S oFF @y —
g ! _1. 7 3 i &1
2 wm w 27 3w Bw (2 9 @ E
@ = I I = _. ST
9 ‘1: 2 3 "J: Y : i:
(4 Q
2% 7 4w mwm 3w 8w
O i s
Q al 4 2 | Q) &)I
@3 & X2 = 4y
@ ea bounded by these curve—is—lﬁsb
Sol.  [4] @ herea=b=1
16
2sin®dcosP+sindB=0 DA:E
sind(2cosB®+1)=0
; 1 @ E)
sin®d=0 cosB:-@
4
m
= +1
%%f& 0
Put nO |
4’ 21 4 1
O\
Q
A
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84. Let fbe a function defined by 85 I'he only statement among, the followa
(tanx _ that is a tautology is :
|———, x#0
f(x)=19 & @
| 1, x=0 (1) @
. . (2)
Statement - 1 :
v=0 is point of minima of f. ()
Statement - 2 : (4)
£(0)=0. Sol.[3] /\Q)\
AIB[ACR]ACBY &{[AC(A-B) |S-B
(1) Statement-1 is true, statement-2 is T|T|T NN T T
' : T F|Fa /AR |F F T
true; statement-2 1s a correct SEEIEERNNEN T F T
explanation for statement-1 FIF|F N [T F T
AS (A - B)] - B is tautology
(2) Statement-1 is true, statement-2 is
true; statement-2 is not a correct B, C be pairwise independent events
explanation for statement-1. Sth P(C)>0 and P(ANBN C)=0. Then
IIACT RN ie e ’ =
(3) Statement-1 is true, statement-2 is @I (AS[1B|C) is equal to :
false. ” ) 1’_:(}!&] . P(B(]
(4) Statement-1 is false, statemeni/2is (2)  P(A%) +P(B°)
true.
(3) P(AY—P(BY)
so. 2] v (
St;nnc):a we know in neighbourtioed\ga (4)  P(AS)—P(B)
—>1&f0)=1 %
X _
& Sol. [4] P[A”B]
\ _P(AnBnCQ)
P(C)
_PC)-P(ANC)-P(BNC)+P(AnBNC)
P(C)
=1- P(A)-P(B)
O St. both correct but (2) is not _ _
correc ion of (1) =P(A)-P(B) or P(B)-P(A)
Q
A
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87.

Sol.

88.

Let for a #a,#0,

f(x)=ax?+bx+c, g(x)=a x4+ bix + ¢y

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]
0=(-a)—(-b)+({—c) (1)
2=f@-a)4-b-b)2+(Cc-c) ...(2)

p(0) =c—c;=2= -+ (x=-1) is only root
OD=0of p(x) =0= p(-2) =p(0) T—C;= 7
Tofind @—a) 4+2p—by) +(c—c) =p(2)

Leta—a=xandb—-b; =y

02X—+4=0 (1) @
M-y+2=2 (2) %

=>x=2,y=4 %

-8+8+2=18 @

The length of the perpend:@g/}gwn
from the point (3, =1, A t
y=2 =23,

X ;

= — 15

2 3 4 ?
(1) 29 %

> line

P@3, -1, 11)

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

D.rfof PQ =2 - 3,

- LOPQ

:>2(2)\—3)+3(% ~8)=0
=4 -6+ 9

29\ =29= A

= Q=2 N\

%u' the following relation R on the
*WOf real square matrices of order 3.

U= [ (A, B)|A=P" 1 BP for some invertible

matrix P}

Statement = T :

[ is an equivalence relation.

Statement - 2 :

For any two invertible 3 x 3 malrices
M and N, (MN1—1=N"INM"—L,

(1) Statement-1 is true, staterment-2 is
correct

true; statement-2 is a

explanation for statement-1.

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

|4
true; statement-2 is not a correct
l."}{|.'}|ill1|1t'i¢'3l"l for statement-1,

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

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

frue.
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Sol.  [4]
Statement -1
A=P'BP @
PA = BP @
P={(A, A) | PAZAP in general not

reflexive. So not equivalence relation.
Statement-2 @

(MN) ™ =N*M™ True
from defination. %

90. If function f(x) is differentiable at x=a
: g 2 £
then lim Xf(@) ~a? f(x) i, @
X —a

(1) - a:'_!" (a)

(2) afa)—af'(a) %@
(3) 2af(a)—a®f'(a) @
(4) 2af(a)+af'(a)

Sol.  [3] @
2 42

X—a X—a 0

Applying D.L.

lim 2xf(a) —a% '(X)

=2af(a) —a’f' (a) @
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