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Section-A (1 marks)

1)d

2)b

3)a

4)d m = —1 is not possible for s-orbital (I = 0).
5)c

6) a

7)a

8)c

9)d

10)a  Mass of 22400 cm® of NHzat STP =17 g

Mass of 112 cm? of NHz at STP = 212
22400
98

11)a EH2504=?=49

50x1000
N=——+
49%50

g=0.085¢

= 2.04

12) a
13)d
14)b
15) ¢
16) a
17 ¢
18)d
19)d
20)a
21)d
22) ¢
23) ¢

24) ¢ (0 k+2

5 0
aij = —aj;
k+2=-5

k=-5-2=-7

25)d (AnB)={xxx€Aandx€B}={xxx€Aandx¢ B}=A—B
26)a Put2x+1=t

t-1
X =—

2
t—1 t+1
f) =—+1=—
. 2 _X2+1
s f(f) ==
27)a  Let three numbers in G.P. be % ,a,ar.

) is a skew symmetric matrix if:

As given, % X axar = 1728
a® =1728
~ a =12 (middle term)
28) b Given quadratic equation is:
4x2+3x+7=0
3
a+ ﬁ = _Z
7

(Xﬁzz

lw

1 3

1 ath _ —

1_
a B_aﬁ
299)a x+y+tz=a+bt+aw+bw?+aw?®+bo=al+w+w?)+b(l+w+w?)=ax0+bx0=0

'M\’|»|>
N
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-

30)b |d+b|=|d-b
- -2 - -2
|d|? + 2d.b + |b| = |d|* —2d.b + |b]

~d.b=0
31)c  Dr’s of line normal to 2x — y + 2z = Q are: 2, -1, 2.
Dc’s are:
2 1 2

Va+1i+a’'  Vari+a’Va+i+a
, 2 -1 2
i.e.,=,—,=

373’3

32)a ax?+ 2hxy + by? = 0 represents a pair of perpendicular linesifa+ b =0i.e,a =—b
33)c  Asgiven, szZ =b

2b=a
4h? = g?
4a’(1—e?) =a?
1—e?=2
4
V3
e = —

34)c  Here, (A+b+&)(d+b+¢)=0
a*+b*+c?+2(d.b+b.¢+2.d)=0
3+2(d.b+b.¢+2d)=0
a.b+b.é+cd=—>

35)a  Onsolving parabola,

-3 11

o032
11

Vertex (h, k) = (2, 1)

Tangent at vertex is:
11

x=h==—
6
~6x =11
37)¢c 2sec2a =tanpf +cotf
— Sing | cosf
Zsec2a = cosf3 sin 8
1
2sec2a = Snpoosh
2
Zsec2a = 2sinB.cos

2sec2a = 2 cosec2f
. . T
sin 2 = cos 2a = sin (E - 2a)
28="-2a
VA
a+ ﬂ = Z
37)¢c a=2b
2RsinA = 2.2Rsin B
sin3B = 2sinB
3sinB — 4 sin®B = 2sinB
sinB = 4 sin®B

1= 4sin?B

sinB = é = sin 30°
B =30°
~A=3B=90°

38)d f(x) =2x+cosx
f'(xX) =2—-sinx>0 (x€R)
Hence, f is an increasing function.
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39)a
40) b

41)b

42) b

43)c

44) c

45) d
46) a

47) ¢

48) b

49) d
50) b
51)d
52) b
53) c
54) b

55) d

56) b

57)a

fll_x =f1(—1+i)dx= |—x + 2log(1+x)|§ = —-1+2log2 =2log2 —1

1+x

1-cos2x 2sin?x -1
ftan™! /1+c052x x = [tan™? / —dx = [tan™'(tanx) dx = [x dx =

E = am cosmx — bmsin mx

d? . . . .
2Y = —am?sinmx — bm? sinmx = —m?(asinmx + bsinmx) = —m?y

. 1-tanx 0
hm (1 \/_smx) (6) form
Usmg L’Hospital rule
i e W2

x—»” —Zcosx \/E(%) =2
11m flx) = llm N3 3-3
And f(0) = E
Since, f(x) is continuous at x = 0, then:
k
= = 3
2
k=6
H = I?RT
H« I?

h
Angular momentum, L = :—n

As % is just a number, thus dimensions of Planck’s constant is same as that of angular momentum.
Change in momentum, p = p; — p; = —mv —mv = —2mv

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

x = Asinwt

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 = %‘

A .
E=Asmwt

. 1
sin wt = -
2
Vs
wt = —
6
27r
Xt=
T 6
T
T 12
1.6X10 _
o= =LY _ g 01
A 2X1076

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.

E = NABw cos 8

The induced emf in the coil is maximum when cos 8 is maximum or 6 = 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.
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58) d

59) c
60) a

61)d
62) a

63) c
64) a
65) d
66) b

67)b

68) c

69) d

70) c

71) a

72) a

73) ¢

Radioactivity is a nuclear phenomenon. Inside an unstable radioactive nucleus, electron is created as a result of decay of
one neutron into a proton inside a nucleus and it is not possible for the electron to stay inside the nucleus; thus, it is
spontaneously emitted in the form of beta radiation.

Section-B (2 marks)

Photosynthesis produces sugar in a plant, and oxygen is a byproduct. The other choices may be involved in photosynthesis,
but they are not byproducts.

The passage states that photosynthesis produces oxygen, which is necessary for life on earth. None of the other choices fit
the context.

The passage states that photosynthesis produces sugar, which the plant uses for food.

Paragraph 4 states that photosynthesis produces oxygen; without oxygen, human life could not exist on earth.

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

Let, [M?T] = x

~[XT]=2x

Ksp = [M2+][X_]2

4 x 1071 = x(2x)?

4 x 10712 = 443

cx=[M**]=1x10"*M

The given cell is:

Fe | Fe?* || Fe3t | Fe?*

E® = E%ppat jpoze — E%pp2e pp = 0.771 — (—0.441) = 1.212V

H,0 hot iron tube CH3CLAICl3
CaClz — HC = CH C6H6 C6H5CH3
Acetylene Benzene Toluene
Normality = Gram equivalents equi_valents x 1000
Volume (in mL)
Gram equivalents of HCl = 222% = 001

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

~ Gram equivalents of metal carbonate = 0.01

Weight
——=EB=__ — 0,01
Equivalent weight

i icht = -2 =
Equivalent weight = Y The 200

The orbitals are: (i) 4p (i) 4s  (iii)3d (iv) 3p
Increasing order of energies is:

(iv) 3p < (ii) 4s < (iii) 3d < (i) 4p

MnO, + 2HCl — MnCl, + Cl, + 2H,0

Greenish yellow

NH; + 3Cl, — NCl; + 3HCI
Oxidation state of N in NH; is -3 and in NCl; is +3.
4x% — 9xy —9y? =0
(4x+3y)(x—3y)=0
x—3y=0and4x+3y =0
So, the sides of triangle are:
x—2=0x—-3y=0&4x+3y=0

. - 8 2
Solving, we get vertices A(0, 0), B (2, - 5) and C (2,5)

0-2 2-2

X1 — X3 xz_x3|_1 5 s o
T 20— —=—=
3

Vi—=YV3 Y2—Y3 33
Equation of tangent of parabola yy; = 2a(x + x;)anda = 1
Coordinates of endpoints of latus rectum are:

-2 0

2
3

=1 =1
Area (A)—2 2
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A(1, 2) and B(1, -2)
Equation of tangent at A(1, 2) is:
2y =2(x+1) --(i)
Equation of tangent at B(Z1, -2) is:
—2y =2(x + 1) - (ii)
On solving (i) and (ii),
y=0x=-1
Hence, the point of intersection of tangents at the end points is (-1, 0).
74)c  The equation of plane through (x;,y:,2,) and perpendicular to the planes a;x+ by +c,z+d;, =0 and
a,x +b,y+cz+d, =0is:

X=X YV—=V1 Z—Z;
a by G |=0
a, b, Cy
x—1 y+3 z+2
ie,| 1 2 2 |=0
3 3 2
Expanding,

2x —4y+3z—8=0
- 2 - - - - -
5)b  |a+b+¢ =(d+b+6).(d+b+E)=a’+b*+c*+ad.(b+E)+b.(@+O)+E.(d+Db)
- 2
|d+b+¢ =9+16+25+0+0+0
- 2
|d+b+¢| =50
|d+b+ ¢ =50
~ld+b+él=5v2
76) b  Centre = Point of intersection of 2x —3y —5=0and3x —4y -7 =0
On solving,
Centre = (1, -1)
Area=nr? =491
r=7
Equation of circle is:
(x—1)2+ @y +1)2=72
x?2 +y?—2x+2y =47
77)¢  tan"lx—tan"ly =0
x=y
costx +cosly = %
2coslx =12
2

2 2,1 1,1 _1,1,1_3
x“+xy+y —2+ﬁ.ﬁ+2 STt =3

78) ¢ For the function to get defined,
0<x*+x+1<1
Suppose range of x* + x + 1 = g(x)

go) =x*+x+2+2= (x+%)2+%
9@ min =2, 9O max = 1

e L]

o] e 5]

- Range of sin™!(vVx2 +x+1) = E,g]
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x+4 X X
79) c X x+4 x
X X x+4
Ry > Ry +R, +R;
3x+4 3x+4 3x+4
= X x+4 X
X b x+4
1 1 1
=0Bx+4)|x x+4 x
b X x+4
C,-»>Cy,—Ciand C; » C3 — C;
1 0 0
=0Bx+4)|x 4 0
x 0 4
Expanding, we get,
= (Bx+ 4){1(16 — 0)}
=16(3x + 4)
80)b b%Z=ac,x =a7+b,y=?
1 1_ 2 2 _ 2(b+ct+a+b)
Xy atb ' btc  (a+b)(b+o)
2(a+2b+c)
~ ab+ac+b2+bc
— 2(a+2b+c) o L2 ac
ab+b2%+b2+bc
__ 2(a+2b+c)
- b(a+2b+c)
_ 2
b

81)d  Vowelsare A, A, E. Even places are second, fourth and sixth.

Their arrangements at these places will be:
3!

2!
-~ Total number of required words = :—: X3 =136

82)a  If wereplace log.n = x, then,
3 3
Sum=x +=+= + -
3! 5!

n2-1

2n

— i(ex —e¥) = i(elogen _ e—loggn) — %(n _ l) —

n
im = iy 0@
xo1 (cos™1x)2 ~ x—1 (cos~1x)2(1+vx)
Putx = cos @
x—>1=>cosf->1=6-0
= li 1-cos 6
G_I}% 62(1+vVcos 0)

= lim 1—-cos 6 1
T 9o0 62 "(1+Vcos )

. 20
251115 1

-0 4_ (1+\/cos )

83) d

= lpm (2)
T2 91{)1‘(1) g ' (1+\/cos )
= XIxz=-x1xs=1
2 1+1 2 4
84)a y=sec(tan"lx) = sec(sec_1 V1+x2) =1+ x2
Differentiating w.r.t x,

dy _ d(\/ 1+X2) d(1+x2) __1 oy = %

dx  d(1+x%) ' dx wWirxz T T J1ex?
d 1 ™

(—y) =—==cos—
dx x=1 \/2 4

9 1= () e un = e = fe (R gl S e il

x+4 (x+4)2 (x+4-)2 +4 (x+4)2
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X
=e* (—) +c
x+4
y=1

86)c  Required area = f_ZZydx = f_zz 1dx = [x]?, = 2 — (—2) = 4 sq. units

x=-2 x=2

87)c  Lett, be the time taken by the ball to reach the highest point.
Here, v=0u=20ms L,a=—-g=-10ms %t =¢t;

v=u-+at
0=20+(—10)t,
t1=25

Taking vertical downward motion of the ball from the highest point to the ground
u=0,a=+g=10ms 2,5S=20+25=45m,t =t,
S=ut+ %at2

45 = 0+ (10)t,2

t22=45x2=@=9
10 10
t,=3s
2c¢in2
88)b  Maximum height, H = %;9

. HX2 40X2X9.8 1
sin?g =2 =200 = -
u? 562 4

sing ==
2
— in-1(1) = 2°
6 = sin (2) =30
89) b Acceleration of a rolling body down an inclined plane is:

_ gsiné

=
ez

2
For solid cylinder, K2 = R7

sin @ 2 .
a=2¢ =§gsm9

141
2
90) b Let v be the speed of body when it escapes the gravitational pull of the Earth and u be the speed of projection of the body
from the Earth’s surface.
According to the law of conservation of mechanical energy,

Loz —MEm _ 120
2 Rg 2
Where m and mg be masses of body and Earth respectively and Ry be the radius of the Earth.
1]2 — uz _ 2GMgm
Rg

2GMgm
v? =y? —p,? (.'.vez ’ E)
Rg

v =u?—v,2=/(3v,)? — 1,2 = By, = 2V2 X 11.2 = 22.4y/2 kms~!
91)a P = hpg
h _ P _ 3x10°
pg 1000x9.8

Velocity of efflux, v = ,/2gh =

2X9.8X3X105

=+/600 = 24.5ms !

1000x9.8

92) b Since in an adiabatic process

T1V1y_1 = T2V2y_1

A 2wy3 L 1\2/3 300 5 .

=T () =300(%) =300()" =2x=189K ( Vi =2V,V, = 4V,y = % (monatomic gas))
93) b Frequency of fundamental note, v = 2—1\/%

In first case, 256 = iF -=- (i)

2L\m

In second case, 320 = —- L --- (i)
m

2(L—10)
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94) b

95)d

96) b

97) b

98) d

99) b

100)

Dividing (ii) by (i), we get,

320 2L
256 2(L-10)
L 5
L-10 4
L=50cm
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As the capacitors are connected in parallel, potential difference across both the condensers remains the same.

C
0 =CV,q, =35V
Also, g = g1+, = CV +ZV =2CV
Work done in fully charging both the condensers is:
=l =1x(3 =3cp2
W—ZqV—Zx(ZCV)xV—4CV

Length of a wire (L) = 2nr = 2w X % m =§ m

H : 12
Resistance of wire = 12 x = = =~
(%) _en
Resistance of each part = % ==

Since upper and lower part of the wire are in parallel connection.

Ry = 55 2367 5 15, g600
eq"_ﬁ?ﬂ%”_ 25 12m 25

Here, n = 500 turns/m,l = 1 A,p, = 500
Magnetic Intensity; H = nl = 500 Am™!

As,u. =14y

Where, yx is the magnetic susceptibility of the material.
xX=u—1

Magnetization, M = yH = (u, — 1)H = (500 — 1) X 500 = 2.5 X 10° Am™!

Current in circuit, I = V=2 _5y
VA 44

Power dissipated in the circuit, P = IR = 52 x 22 = 550 W
Here, fo =1.5cm,f, = 6.25cm,uy = -2 cm,v, = —25cm
For objective,

11 1
fo vo up

1_1,1_ 112 1_43_1

vo fo U 15 -2 3 2 6 6
170:6Cm

For eye-piece,

1011

Ve Ue fe

11 11 11 4 5 1
ue Ve fo 25 625 25 25 25 5
u, =-=5cm

Distance between two lenses = |vy| + |u.| =6+ 5=11cm
Angular position of first dark fringe, 6; = (2x 1 —1) % =—
=0.16°

2d ~ 2x0.1x1073

Energy, E, = —% eV
In ground state, E; = —% =-136¢eV
In first excited state, E, = — % =—-3.4el

Required energy = E, — E; = —3.4— (—13.6) = 10.2 eV

A _ 5460x10”10

=2730 X 107® rad = 2730 X 107° x

< Thank You!!11!!

180°

T



