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Dec
2)d
3)c
4)d
5d
6)d
7)c
8)b
9b
10) b
11) a
12) a
13) c

14) d
15) a

16) ¢

17) b

18) d
19) b

20) c
21) b

SECTION — A (1 marks) (1*60 = 60)

H = I?RT
H « [?

h
Angular momentum, L = Z—n

As % is just a number, thus dimensions of Planck’s constant is same as that of angular
momentum.

Change in momentum, p = py — p; = —mv — mv = —2mv

Momentum changes by 2mv in magnitude but kinetic energy remains same.

x = Asin wt

The particle is at mean position initially i.e.,att = 0,x =0

At some instant t, the particle is at a position of half amplitude i.e., x = g

A .
;=Asmwt

. 1
sin wt = =
2
Vs
wt =—
6
2T T
T 6
T
T 12
1.6x10~1° _
g=2=2220 =gx107

A 2x10~6
An electric dipole when kept in uniform electric field experiences a torque but no force.

The purpose of water proofing agent is to alter the surface of a solid such that it starts repelling
water.

Initially, the surface was getting wet by water as water tends to spread on the surface, because
contact angle is acute.

If the solid surface (e.g., clothes) are sprayed with waterproofing agent , then it changes the
angle of contact from acute to obtuse. Hence, water tends to be repelled from the surface and
beads up on the surface and does not easily penetrate the clothing.
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22) d

23) b

24) a
25) ¢
26) a
27) d

28) b
29) a
30) b

31) d

32)b
33)c

34)b
35)d
36) d
37)c
38) b
39)b
40) a
41) ¢

42)b

43)d

44) b

E = NABw cos 8

The induced emf in the coil is maximum when cos 8 is maximum or 8 = 0°.

Friction forces are always parallel to the surfaces in contact, which in this case, are the wall
and the cover of the book. This tells us that the friction force is either upwards or downwards.
Because the tendency of the book is to fall due to gravity, the friction force must be in upward
direction.

Positive ion is always smaller and negative ion is always larger than the parent atom. So, the
correct order of size of iodine species will be: I~ > 1 > I*.

2RX+Ag20£>R—O— R+ 2AgX

Because of the highest electronegativity of Fluorine.

CH3COOK is a salt of strong base and weak acid. Its aqueous solution will be basic and pH
value will be >7 = 8.8.

Na2COs is a salt of strong base and weak acid. Its aqueous solution is also basic and pH value
will be >10.

NH4Cl is a salt of weak base and strong acid. So, its aqueous solution will be acidic and pH
value will be less than 7.

NaNOs is the salt of strong acid and strong base. So, its aqueous solution is neutral and pH
value will be equal to 7.

Boiling point increases with increase in molecular mass. For the compounds with the same
molecular mass, boiling point decreases with an increase in branching.

Calgon is used for softening hard water.

x+4(-2)=-3

x=-34+8=+45

Normality = Basicity x Molarity =2 x 0.3=0.6 N
Atomic weight = N, x mass of one atom =6.022 x 10?3 x 1.8 x 10722 = 108

AG = AH — TAS

2.2sinx.cosx = sinx
sinx(4cosx—1)=0
Either: sinx =0

X =nm

[x —1] =0

Range = [0, o)

b? —4ac <0
25—-41.k<0
4k > 25

k>2=62

4 4
Least integer = 7
lim

3m 1-tan2x 3t 1-tanx 1-tan
X277 1+tanZx X0

3T
(1+tanx) . (1+tan?x) _ l+tan® -
—— = 11Iihn 4 1
= = = =
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45)d

46) c

47) a

48) b
49)d

50) b

51)b
52)b

53)b
54)a
55)d

56) b
57)b

58) d

59) a

f'(x) = =X (=sinx)

|cos x|

a7 ()=

Puty =tan"'x = dy =

1+x2 dx

I=[eYdy=eY+c=e@ %4

o > 5 _ @b _ 52+(=3).1+12 _
Projection of b upon a = G T Ve - 3
~[(~p)Aql = ~(~p)V~q=pV ~q

Distance between P(x, y, z) and the point (x, y, 0) is:
VO =202+ —y)?2+(z—-0)2 =z

+ 1 2 3 4 5 6
1 2 3 4 5 6 7
2 3 4 5 6 7 8
3 4 5 6 7 8 9
4 5 6 7 8 9 10
5 6 7 8 9 10 11
6 7 8 9 10 11 12

We observe that the possible values of prime numbers when two digits on the dice are added
are 2,3,5,7,and 11.

We observe that 2 occurs only once, 3 occurs 2 times, 5 occurs 4 times, 7 occurs 6 times and
11 occurs 2 times.

The number of favourable outcomes is the sum of occurrences of all the favourable outcomes.
So, the number of favourable outcomes =1+2+4+6+2=15

We know that the number of possible outcomes is 36. Thus, the probability of getting the sum
of two numbers as prime numbers is = 15/36 = 5/12

A-B={x:x€Aandx & B} = AnB°

From the end, a = 86,d = —4

Tio=a+18d =86—-72=14

Obvious

The first plane can be filled up in 9 ways (no zero) and rest four in 10 ways each.
The total number of ways = 9 X 10 X 10 x 10 x 10 = 90,000

Obvious

Using L-Hospital’s rule

hmﬂ@%?ﬂzhgvg)—y%@]=4—2x4=—4
xX—

x—2 X=

f'(x) =2 —sinx

We know, —1 <sinx <1

f'(x) =2—sinx >0Vx€ER

= f(x) is an increasing function for all x € R
If the line is parallel to x-axis, then m = 0

kS 0>k=3

k-4
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60) c

61) c
62) d
63) d
64) b
65) d
66) b

67) b

68) c

69) d

70) d

71) a

72) d
73)b

Sum of distances of any point as ellipse from foci = Length of major axis = 2 X 5 = 10.

SECTION — B (2 marks) (2*40=80)

MX, (s) = M?* + 2X~

Let, [M?*] = x

s~ [XT] =2x

Ksp = [M?*][X7]?

4 x 10712 = x(2x)*

4x10712 = 4x3

ax=[M2*]=1x10"*M

The given cell is:

Fe | Fe?* || Fe3* | Fe?*

E° = EOFe3+/Fe2+ - EOFe“/Fe =0.771—-(-0.441) = 1.212V

2 hotiron tube CH3CLAICI3
CaC2 — HC = CH _— C6H6 _— C6H5CH3

Acetylene Benzene Toluene

. Gram equivalents
Normality = A x 1000

Volume (in mL)
Gram equivalents of HCI = % =0.01

No. of gram equivalents of metal carbonate = No. of gram equivalents of HCI

=~ Gram equivalents of metal carbonate = 0.01

Weight
—=EBL 0,01
Equivalent weight

Equivalent weight = 2 =200

0.01
Rate = k[A]
2.0x1075
0.01

ie, k= =2.0x1073

0.693 0.693
Y2 = T T Zox0s 347s

MnO, + 2HCl — MnCl, + Cl, + 2H,0
Greenish yellow

Oxidation state of N in NH; is -3 and in NCl; is +3.

Reduction CHCl3,alc.KOH H,/catalyst
C;HsNO, ———— CcHsNH, ————— C,HNC ——— C,H:NHCH,

As the number of undecayed nuclei decreases from 25% to 12.5% in 10 s, it shows that the
half-life of the sample is 10 s.
i.e., T1/2 = 10 S

0.693 _ 0.693

Decay constant, A =

T1/2 10
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74) b

75)b

76) a

77)d

78) a

79) d

80) c

81) d

. 1 10
Mean life, T =>=——=1443s
A 0.693
1 1
A [2—2—3—2 5 16 _ 20
T B L] 313 T2
0 2_2_4_2]

A= (20/27)2,
As reflected light is completely polarized, therefore, i, = 60°
W=tani, = tan60° = V3

(o
A51 l‘l - ;
c 3x108
v=-= =43 x10%m/s
M V3 /
For minimum deviation, i = e
A 60° °
Tl—TZ—E—7—3O

Using Snell’s law at the interface,
1sini = +/3sinry

sini =\/§sin30°=\/§x§=73
i =60°

Here,n = 25 turns,r =12cm,B=05T

Since the coil is placed in a uniform magnetic field normal to the plane of the coil, the angle

between magnetic moment and magnetic field direction is zero i.e., 8 = 0°
&~ T=MBsinf = MBsin0° =0

| =-E
R+r
For the maximum current from the battery,
R=0
e, I=2=22=30A
r 0.8

For a thin uniformly charged spherical shell, the field points outside the shell at a distance x

from the centre is:
1 Q

T 4mey x2
If the radius of the sphere is R, Q = c4mR?
1 o4mR? _ oR?
4mey  x2 ggx2
This is inversely proportional to square of the distance from the centre. It is as if the whole
charge is concentrated at the centre.
Here, Frequency of source, f = 400 Hz
Speed of sound, v = 330 m/s
Speed of source (i.e., train), v, = 30 m/s
As the source is moving towards stationary observer

fl=—xf=-—2% x400=440Hz

Vv "~ 330-30
According to an ideal gas equation,
PV =nRT
Y = MET

P
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82)c

83)c

84) d

85) ¢

86) d
87)c

88) c

89) b

y=""" ..p=2 (Given)
P T
av = =2dr
Work done by the gas, dW = P dV
w = [ 225 4T = [2nRT1§" = 8nRT — 2nRT = 6nRT

Breaking force = Breaking stress x Area of cross section
For a given material of the wire, breaking stress is constant.

BB
TA 4
— A4\ _ B _W v A — 92
Fz_Fl(Al)_4_4 [+ A=nr’]
Acceleration of the solid sphere when it rolls without slipping down an inclined plane is
__gsiné
- 1
1+W

For a solid sphere, I = %MR2

sinf 5 .
a="2 =;gsm9

2
1+=

5
Acceleration of the same sphere when it slides without friction down an same inclined plane is
a' = gsinf

5 .
S0, % = 2200 _7
a gsiné 5
, 7
a =-a
5
Since ranges are same so shell have been fired at complementary angles. Let, they be 6 and
90° — 6.
t, = 2usin @ and t, = 2usin(90°-0) — 2u;ost9
tt, = 2 .2uzsin9c059 _2 .uzsinZG _ 2R [ R = uzsinze]
) ) g g g g

Heat lost by the water = Heat gained by the ice melting
mwater X Cwater X ATwater = mice X Lf

300 X 1 X 50 = m;e X 80

Mjce = 1875 g

1 1 1 1 1 1 11 1 1 1 (1 1 1
\/f-l_\/f-l_\/f_ Jmry? +\/1rr22 +\/TL'7'32 _ﬁ(z-l_rz +E) n(r) w2 VA
b? = ac
2log,b = logma + log,c

2 1 1

logpm - loggm logem

log,m,log,m,log.m are in H.P.

Sum 7:{(1, 6), (6, 1), (2,5), (5, 2), (3, 4), (4, 3)} = 6 ways
Sum 11 : {(5, 6), (6, 5)} = 2 ways

Favorable cases=6+2=8

Total cases =6 x 6 =36
8 _2

P(E) = 36 9

(1+x)°°(1 — x4+ x%)%0 = (1 + x3)°°

=30Co + %0Cy x° + %0C; (%) + ... +3C10 (x*)™0 + ...
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Coeff. of (x3)3°% =50Cy
90)a S, —-S5,=0
(x2+y2—12)— (x> +y2—4x+3y—-2)=0
4x—-3y—10=0
Length of the perpendicular from the centre (0, 0) to the line 4x — 3y — 10 = 0 is:
0-0-10
Length of common chord = 2v/12 — 4 = 4+/2 units
91) b L ox+Y = g% ¥

= 2 units

dx a
fexdx=fe—§:
e*=—-eV+c

e*+eV=c

d . .
92)a d—i’= acosmx.m — bsinmx.m = m(acos mx — b sinmx)

a2y

dx?

93)c

= m?(—asinmx — b cosmx) = —m?y

14
1.2
1.0
0.8}
0.6
0.4
0.2

|
|
|
1
|
|
|
1
|
]
|
]
|
]
|
|
|
|
|
|
|
)
|
]
-

o -

0.0 p----

1

|
=
o

Area (A) = 2 G 1.1) = 1 sq. units
94)d |d+b|=1
Squaring: a® + 2d.b + b = 1

2d.b = -1
Now, |a—b| =(d—5) =a?+b?—2d.b=1+1-2(-1)=3
|d —b|=v3

9%)b 4a’?+pa—12=0 --(i)
4a%+3pa—4=0 4
a(p—3p)—-8=0 T p
From (i), we get, p = +2
96) b The given equation represents an ellipse if:
(r—=2)>0and(5—-7r)>0
r>2andr >5
ie,2<r<5

97)c SD.= /E(XT"?)Z\/%m/i

98)d f(-1)=(-1)2—-2=-1
F(=3)=2(-3)+3=-3

e, f(=1) =3f(~3)
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=T 4 .-+ 00 =
1 2 1 2 3

ooy E1 4 G S C T

1 n \"1 n+1 1 11 1
100) ¢ fn/“_sﬂdx: (tanx—secx)g/4 = (1—\/5)—(0— 1)=2-+2

0 1+sinx

o 0. 0 0 o 0 0 0
@ o %o % Thank You!ll e



