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ANSWERS & SOLUTIONS
PART - A : PHYSICS
1. Answer (2) for max. power, R= 2 Q
Sol.: a, =0, a, = —2ka.
ﬁ . . =3= Eeq=6V
V =ki +k(1—2at)j
k(1-2at) =—k 1:2:1.5A
t=_ S
=0 PO:(1.5) x2=45 W
2. Answer (2) 5. Answer (4)
Sol.: —2vg —v, +ve =0 t

Sol.: Vy =A+Be *
2VB =Vc—VA

2VB=4—2X4 ’L'ch

vg =2m/s At t=0, Vp=-4V, A+B=-4

3. Answer (3) At f—on VeeOV A=9
= y C: , -

Sol.: vV, =24j
-t
Vg =-32i Vo =9-13e°
Vag =Va—Vp 4
i 6=9-13e%C
t=—=0.5s
24 fo gcl( j
1 4 "\ 3

d=24><0.5—1><10x—
2 4 6. Answer (4)
d:12—%:10.75m

4. Answer (4)

Sol.: :l+1

1
Req

Vap = 4 _>2 _ 70
Req=2 Q CO="c ¢ 7
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7. Answer (4)

10.

11.

Sol.: B=B,+B,

I
oo , Hoh
2nd 2R
-IhR
h
nd
Answer (3)
Sol. :
LA LA
L 1 1
K, K,
Req =Ri1+R2
2L _ L L
KA KA KA
2K.K.
= Koq = K#
1+K;
Answer (1)
2
Sol. : mv I ﬂm
4 12
3mvo = Mw! (i)
mo ol
M 4
va + 3mVO A
M aM
7m=4M ...(ii)

y _mvy  3mvy
AT M 2m

_Mvo
- 2M
Answer (4)
Vi
Sol.: /(t=0)=-2
3R
%
I(t=0)=-2
(t=)=-2
Answer (1)

Sol.: V =5+3sin(ot)

32
=1/52 +—=
rms 2

4

59
2

12. Answer (4)

B/

" 24
13. Answer (2)

Sol. : Net field is along the angle bisector of

APB.

o
j fdeecose
0 AngoR?
T
= B sinBE
4T[380R 0
Y

- 4TCSOR - 2\/§ngOR

14. Answer (4)

GMd
SOI. . /(X) = F
GMmx
(ORE=

W2 = GM
R3

m\/_R \/_

V=
2 R3

3GM

4R
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15. Answer (1)

Sol. : C:CV+i
1-n

n=3
5

C= R+i
2 1-3

=2R
16. Answer (3)

sol.: & -19. 5000x cos(ZOOOnt ”‘—Xj
ot 17

T
=200 m/s
17. Answer (3)
Sol.:ji=2r

= usinr=sin2r=2sinrcos r

= r=cos | & |=cos™ (E
2 4

18. Answer (1)
Sol. : Q=Qycos(wt)

3
UC = ZUT
3
Q=7
J3

cos(ot) = -

1 1
=
7] 12

~ |

12f 6f

12-f f-6
2f-12=12-f
f=8 cm

20. Answer (1)
Sol.: E-B=0

and E and B are in same phase

21. Answer (10.00)
Sol.:f=T
2T=0.50x%x4x%x10
T=10N

22. Answer (00.50)

v

Sol.: f; =—

07
4
fi= L
LY
£
£ =20
L

225
16R

24. Answer (02.00)
Sol. : 3hvy =3¢ +3eV;

2hvy = ¢ +3eV,

hVO = 2(|)

25. Answer (04.00)

SOl.:RquBQ
j= Y0 _4p
Req

26. Answer (20.00)
1,2
Sol.: fx= pngx+§kx

kx = umg

f=umyg + un;g

f=15+5
=20

[4]
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27.

28.

29.

Answer (60.00)

T1+T2 +T3

Sol. : Tyynction = 3

Answer (03.00)
i

Sol.: ¢=—+

o 3 b1

2n

¢1=?

_AD

Y =3

Answer (02.50)

Sol.: F=M'T72

1
Fla 212 ="

x:1,y:—%, z=2

30. Answer (02.00)

Sol. : Sl_ie:n
sinr
sing="
2
cosE)@:1
dn 2
a0 _ 1
dn 2

PART - B : CHEMISTRY

31.

32.

33.

Answer (2)

Sol. : DMSO reacts with only 1° or 2° alkyl
halides forming aldehydes or ketones after
hydrolysis, 3° RX do not react with DMSO.

Answer (4)
Sol. : Let the order of reaction be one
0.693 . .
k= ?mln—1 =0.0462 min-".
Also,
Ri1s = k[A]1s att=15min
Ras = k[Alss att =45 min
0.92 = Kk[A]15
0.23 = k[A]4s
[Als _023 _1
[A]15 092 4
[Alss = [Alo €74%K
[Alis = [Alo 15K
[A]45 _ 30k :1
[Als 4
30k = Ind = &2'693; k = 0.0462
Answer (4)

Sol. : If a0 is the radius of first orbit of H-atom,
then radius of nt" orbit of positronium is given by
rn = 2ao0(Nn)?

n = 2 for first excited state;
rr=8a0=8x%x0.53A
=424 A

34. Answer (2)

Sol. : Gallium dichloride exists as
Ga' [Ga" Cls]

Answer (1)

Sol. : The SRPs of perhalate ions
X0, +2H" + 2e—— XO; +H,0

35.

decrease as
BrO,(SRP = 1.76 V) > 10, (SRP = 1.64 V)
>CIO; (SRP =1.23 V)

This is also their decreasing order of their
reducing power.

36. Answer (4)
Sol. :
CH,- CN CH-CN
2 C,H.O \ _
CH,—C=N CH,—C LN

37. Answer (3)
Sol. :
Ks=5.0 K kg mol-, K» = 14.0 K kg mol-"
ATi=—-2-(-2.75)=0.75K
ATi=iKim
0.75=ix5xm;im=0.15
ATob=iKom=ix 14 x 0.15=2.1°C
Boiling point of solution = 84 + 2.1°C
= 86.1°C
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38. Answer (1)

Sol. :

Mass of solution = (100 + 1.04)g = 101.04 g
. 101.04

Volume of solution = 101 mL

Molarity of saturated solution
_ 1.04 y 1000x1.01
167 101.04
Ksp = (0.0622)2 = 3.87 x 103
39. Answer (2)

Sol. :
larger

=0.0622 M

size of CIF atom and

H20 > F20
40. Answer (3)

Sol. : Nitronium ion attacks at that C-atom of
aromatic ring which produces more stable

arenium ion.

+
HNO, +H"——NO, +H,0

C N0, @S aero
+NOZ—> H —_—>

agat

41. Answer (2)

Sol. : Axial bond angle in SOF4 is lower than
that of SF4 due to greater repulsion exerted by =
lone pair of
electrons on S-atom of SFs. However due to
higher electron deficiency of S-atom in SOF4,
the equatorial bond angle in SOF4 is higher than

bond pair of electrons than

that of SFa.
42. Answer (1)

Sol. : AG° for the formation of 1 mol of Al

_ 7994,
2
AG® =-nFE.,
. _ AG° _ . 594 x1000
cell nF 2x3x96500

=1.02V

Bond angle in Cl20 is highest due to
higher
electronegativity of O-atom than that of Cl-atom.
Bond angle of F20 is least due to higher
electronegativity of F-atom than that of O—atom.
Therefore, correct order of bond angle is Cl20 >

43.

44.

45.

46.

47.

48.

Answer (4)
Sol. : HsP207 —Stengheaing o po0og + 2H,0T

H4P207 + H2O —— 2H3PO4

Answer (3)
2 1 1
Sol.: t,, =K| =——|= —
1/2 [a a} Ka
p =4 13
3/4 Kla a Ka
taa 1 t12=3:1
Answer (3)
Sol. :
EHZH . o
= - ) 1
E]o-c%_ HﬂQC\CHAOHM @/ CH,OH
H-C-OH HO OH
H~-G-OH
CH,[OH
Answer (3)
Sol. :

Milli equivalents of Ce** = 20 x 0.05 = 1.00

Milli equivalents of I- in original solution = 1.00
I+ Ce** —<— |C

nf=2

millimoles of |- in 250 mL solution = % =0.5

c ¢ I- in oriainal solut 0.5x127
onc. of I~ in original solution = ————
9 250
=0.254 g/L
Answer (4)

d[8]
Sol.: . —— =ki—kz2[B]
dt

= 0 if [B] is maximum

-3
- Blna= = 2X10_3 = 0.67 mol/L
k, 3x10
Answer (3)
Sol. :
CH, 3 GH CH, - CH
S Al NcH

H,C \j CH, K !

NCcHYo CH=0
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49. Answer (3)

Sol. :
. +
- & NH, Q-H
2 CH=CH-=C-CH,
CH=CH-C-CH
HO CH, CH,
HN ] 7 |
_H -H,0
= _
50. Answer (4)
Sol. :
O -
I
€
“eH
O e O -
OH CH; o'\v CH, /CH

OH
| II

Ho', @C\CIH — @C:\C'W
0~CH, —CH,
51. Answer (90.00)
Sol. :
Initial meq of Ba(MnO4)2 = 100 x 0.1 x 10 = 100
Excess meq of Ba(MnOa)2 = 60 x 1 =60
Megq. of Ba(MnQOa4)2 reacted = 100 — 60 = 40
40 X%
1000 2

Mass of oxalic acid = =1.8¢

Percentage purity = % x100 =90%

52. Answer (13.00)

Sol. : Mass of organic compound = 0.303 g
Meq of H2SO4 reacted with NH3=5-25=2.5
Mass of N = 2.5>14
1000
P ) N 2.5x14x100 11.55%
ercentage of N = —————— = 11.
9 1000 0.303 °

~. Percentage of O in the organic compound

=100 - (69.4 + 5.8 + 11.55) = 13.25%
~ 13.00
53. Answer (32.00)
Sol. :
1. 1072
Solubility of CaFz = %

=2 x 10~ molar

CaF,(s)==Ca""(aq) + 2F (aq)
X 2X

Ksp = [Ca?*] [F] = 4x3

=32 x 10712
54. Answer (07.00)
Sol. : CuSO4 + 2KCN —— Cu(CN)2 + K2SO4

Unstable

2Cu(CN)2—> 2CuCN + (CN)2
CuCN + 3KCN —— Ks[Cu(CN)4]
x=3andy=4;x+y=7
Answer (06.00)
Sol. :

55.

CH, - C|:H— CH=CH- ClH— CH, (Symmetrical)
Br Br
n, number of stereocenters = 3 (odd number)

. Number of optically active isomers = 21 =4

n-1

Number of meso isomers =22 =2=m
Answer (02.00)
Sol. :

56.

AP L e 5 A

Oxidised form Reduced form

(OF) RF
Case-l [A¥] =75, [Ak+)*] = 25
0.059, 75
E.. =Ex, ————log—
RP — CRP n 925
0.059, 60
Case-ll E., =E2, —————log—
ase RP — CRP n 940
0.115-0.1066 = 0.059 {IogB —Iogg}
n 2
_ 0.059xlog2
0.0084
57. Answer (08.00)
Sol. :

NiCl, +2NaOH——Ni(OH), + 2NaCl
moles 0.025 0.044

0.003 0 0.022

At equilibrium [Ni2*] = 0.012M

Ksp = [Ni2] [OH-]?

[7]
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1.6 x 104 =0.012 x [OH]2M
[OH]=1.15% 10
pOH = 6; pH =8
58. Answer (04.00)
Sol. :
X=7(A,B,C,D,E, G, H)
Y=3(C,D,QG)
X-Y=4

59. Answer (02.00)
Sol. : Equivalent volume of N2 at STP

3x 3x224
56 56x6
60. Answer (06.00)
Sol. :

(3) (3)
Angles less than 120° = 6

PART - C : MATHEMATICS

61. Answer (2)
Sol. :

A
v
(o

a=4b
The shaded part in the figure are all the points
with coordinates (a, b) such that 0 < a, b < 1
and a 2 4b.
~. Required probability = area of shaded part

62. Answer (3)
Sol. : Number of ordered triplet (x, y, z) with
(x=y)="%C>
and number of ordered triplet when
x#yis 2 x 100C3
.. Total number of required ordered triplet
= 1OOC2 +2 % 10003
= 10103 + 100C3_
63. Answer (2)

1
nvn+2 +(n+2)«/ﬁ

Sol.: -

1 1
:JFM(JMW]

3

1 1
S +
9V11+11/9 1113 +1311

1
+.+

n\/n+2+(n+2)«/ﬁ
o)
2 \n+2

For sum of 36 terms n = 79 then required sum

1
9

_1(1_;]
2|3 81
64. Answer (1)

sin® 80° —sin 20° - sin 60°
sin 20° - sin 80°

Sol. :

_ 1-c0s40° +cos80° —cos160°
2 sin 20° - sin 80°

_ 25sin? 20°+ 24/3 5in20° - c0s 20°
2sin20°-sin 80°

_ sin 20°++/3cos 20°  2sin 80°

sin 80° sin 80°
=2.
65. Answer (1)
Sol. : -+ @2 — b = (x — a)? is a perfect square

less than a2.

Thus @2 - b < (a—1)% je. b=2a—-1. Similarly ¢
2 2b -1 and a =2 2c — 1. Combining these three
inequalities, we have a =2 8a — 7 or a < 1.
Thus a=1

Similary b=c=1=a-b-c=1.
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66. Answer (2)

Sol.: - x2f(x)+ f[x—_1j = 2x2
X
_ 42 t-1 2
Putx=tweget: t f(t)+f(T):2t
Put x:t—;1 we get :

(S5

Put x:L we get:
1-t

1 ,{szi
-t \1-t) (1-t?

On solving eq. (2), (3) and (4) we get :

F(t) +

1 1
f(t)y=1+ -
® (1-t)? 2
1 7
f(2)=2--="=
(2) 172
67. Answer (2)
Sol. :
o b b8
a®> 9 a®> a9
2
26 _,
a
:a:g,bzzg
4 2

68. Answer (4)
Sol. : Now C = (4, y1) and B (x2, y2)

- 1+4—+X2:43X2:7
3
Alsoxo+y2=5=y.=-2
So, B(7,-2)and 2172 1 _3

-.C=(4,3)and B (7, -2).
69. Answer (1)
Sol. :
Centre of required circle = (3, 2)
Let equation be x2 + y2—6x—4y+c¢c=0
(0, 0)
= X°+y?—6x—4y=0

.(2)

..(4)

70.

71.

72.

73.

74.

Answer (2)

Sol. :
(ae, 0) lieson3x+4y—-6=0

=3ae=6 = 6—a=2
5
5
a=—
3
Answer (3)
e1/x_e—1/x
Sol. : LHL. and RH.L. of . are
e’ +e X

different then to make it continuous g(x)must

be zero at Xzohence only possible option is
3).

Answer (2)

Sol. : -+ given function is positive increasing
and concave up then its inverse is also positive
in given interval.

Answer (4)

In(1+h)_1
e N -1
h—0 h

In(1+h) 1

im| € h -1 .(In(1+h)—h]

tho In(1+h)-h h?
1
—e2-_1
Je
Answer (1)

2
Sol. : g'(0) = b = lim X_*Xtanx-xtan2x
x>0 x(ax +tanx —tan3x)

3 5 3
x+(x+x—+2i+...]—(2x+8i+%-32x5+...]

. 3 15 3
b:lm 3 5 3
ax+ x+—+2i+...]—[ x+27x +£-243x5+...]
3 15 3
_7
a=2and b=—3=l
14 26
3
b 7
a 52
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75. Answer (4)
Sol.:

Tangent at (2cos 0, /2 sin 9) is

= gcose+isin9 =1

2

A(2sec¥,0), B(O, V2 cosece)

Area ;.= /2 sec 6 cosecd = 22

76. Answer (4)
Sol.:|z—1|+|z+3|<8
. Z lies inside or on the ellipse with the foci (1, 0)
and (-3, 0) and vertices at (-5, 0) and (3, 0).
Now minimum and maximum value of
|z—4|are 1 and 9.
~z-4e[1,9]
77. Answer (1)

2x X
Sol.: /=[——°2 eI leter=t
(e* sine* +cose*)
2
/:jt—C”2 Putt= tan 0
(tsint +cost)

o tan? 9sec? 0 do
(tan® sin (tan©) + cos (tan o))

o tan? 0-cos? 0-sec? 0 dO

(cos (tan©)-cos 0 + sin (tand)- sin0)?

(sec2 9-1)do

cos?(tanf — )
Put tand - 0=y = (sec?0 - 1) do =dy
:.[seczydy:tany+c:tan (tan®—0)+c
=tan (e*—tan'eX) + ¢

78. Answer (2)

. Itanx tat +ICOtX dt

1
=/ Putt=—
Ve 44 ¢2

Sol 3
e t (1+1t°) u

e du
cotx Uy U2 cotx  dt
-] f

Ve t(1+1t2)

_Ie dt +J~cotx dt
cotxf(142) Ve {(1+t?)

e at e (1 t
S ) -
J-1/et(1+t2) L/e(t 1+f2j
e

:[Int—% In(1+t2)}
=1
79. Answer (4)
Sol. :

1/e

| | ]

X=2 X=a

The area of shaded region

_-[ (x 2X — 1) In%

a
{In x—lln(2x—1)} = Ini
2 5 5

n[ & |_in4_ 18
~ l2a-1] 3 5

8
:>15a2—128a+64=0:>a=80rﬁ.

80. Answer (3)

Sol. : jo f(t)dt = xJf(x)

xf'(x)

f(x) = ——=—=+f(x)
- 27
Let f(x) = y2 then y —xd—y+y
ax
e
yly-10 - x
=

1 1
—m:f(2\/§+2)_§

81. Answer (05.00)
Sol.: - (a-c)b—(a-b)c+(a-b)b

=(4-2x-siny)b+(x*>-1)c
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~a-c+a-b=4-2x-siny

S (x=12+1-siny=0=x=1andsiny=1

xS+ (4sinyyx=11+41=5

82. Answer (01.00)
Sol.:
At x =-3,
f(=3%) = (=3 + 2)28 = (=1%)28 = (1-)1B = 1~
F(-3)= (-3 +4P= (1= 1
f(-3)=(-3+4)p3=1
= x =-3is a local maxima point.
At x =4, f(—4*) = (—4+ + 4)3 = 0*,
f(-4)=0,f(-4)=0"
= Xx =—4 is not a point of maxima or mimima
At x = =2, f(=2%) = (2% + 2)28 = 0",
f(-2)=0
= Point of minima
83. Answer (65.00)
Sol. : The lines are L1 : X—_1 = i -
2 3 6

x+3 y-5 z+1
1/3  1/2 1

and L, :

x+3 y-5 z+1
f— = =
2 3 6

Or L, :r=(i—2])+\(2i +3] +6k)
L,:r=(=3i+5]—k)+p(2i+3] +6k)
.. Distance between L1 and L>

|47 -7] + k)x (2] + 3] + 6K)|
| 2i +3) +6k|

k=+/65=k?=65.
84. Answer (11.00)

Sol. : (2z+5)(2z+5)=(6z-9)(6z-9)

= 32|z -64(z+2)+56 =0
7
2= 4Re(z)——
[z| e(z) n

a:4,b:—£:a—4b:11

85. Answer (27.00)

1 1. 1
1 1..... 1

Sol.: A+l =], = (A+I? =n(A+))
1 1. 1)

S A2+ (2-mA+(1-n)I=0
= A+ (2-n)=(n-1)A"

" A‘1=i+2;n1:>p=2,q=1
n-1 n-1

86. Answer (91.00)

Sol. : Coefficients of x'8 in
(1=x)5(1+x+x2+ ... +x3)"
= Coefficients of x'8in (1 — x) (1 — x%)™*

14x13

14
=14c, =
2 2

91

87. Answer (01.00)

Sol.: - x—-420andx20=>x24

Here m/x—4 =2nm and n/x =2mn = x = 4.
Only solution x = 4 will exist.

88. Answer (12.00)

acoszéercosZE+ccos2 ¢
2 2 2

at+b+c

Sol. :

(a+b+c)+(acosA+bcosB+ccosC)
2(a+b+c)

= 1+E(sin 2A+sin 2B +sin 2C)
2 48

_1+£( @ b c¢)_1 abc
2 4S\ 2R 2R 2R) 2 8R2S

1 r 1 1
=—|1+—=|<=[1+=
2 R) 2 2

. 7»=§:167»=12
4

(1]
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89. Answer (30.00)
Sol. : Differentiate both sides w.r.t. x we get,

f/(2x) = 2x - £ (2x) + £ (0)
Put x by % we get f/(x) = xf(x) + £'(0)

Again diff. w.r.t. x we get,
f7(x)=0=fix) =ax2+ bx + ¢

Butf(0)=0=c=0, f(0) = 1

0

= b=1anda=1
flx) = x2 + x
f(5) = 30
90. Answer (32.00)

Sol. : .. Horizontal tangents are drawn at

x=-1and x = 3.
Distance between them = |-22 — 10| = 32

0

[12]



