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SOLUTIONS
PHYSICS
1. [2]
2. [3]

Due to FABC the magnetic feild at O is along y — axis and due to CDEF the magnetic feild is along x — axis.
Hence the feild will be of the form A [h ] ]

Calculating feild due to FABC :

dueto AB :
C
«)'&}4
O"’ng \L >X
h z
Fe— s A
B =19 (sin 45° + sind59) ] = J2 B
(ﬂj 21/
4r|
2
Due to BC:
5 __ Ml (sin0°+sin45°) _  pyl j
AB -
4n|(€j 2J2n!
2
Similarly due to FA :
B Hol
Brp =——1
SPNPYY
Hence B = 1o L+L+£ i
nl| 242 22 2
Brnse = Y200 (5)
FABC o/
Similarly due to CDEF :
— \/Epoi ~ ~ x/ipoi oA
Brasc = y (') = Bnet=7(I+j)
3. [4]
[1]

Let O and P be the end points of wire. Hence force on current (I) carrying wire placed in uniform magnetic
fieldis F=I(OPxB).
5. [2]
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6.

10.
11.

[2]
The loop rotates anticlockwise due to magnetic torque and as a result north and south poles will attract each
other.

({5 &

[2]
B c
A D
E
— — — — il 1 —
BAB = Bgc = Bcp =Bpe = Bea =7 Beacuse from V = IR
I

S0 Bcentre =0
[1]
3]
field due to AA = 0!

47R
= field due to BB'
field due to CC' =field dueto DD' =0
field due to BA = X0

8R
field due to CD = —£o! - netfieldat 0 = ol

8R 27R
3]
[1]
When the key is at position [2] for a long time ; the energy stored in the inductor is :

’oml'm 2
— A WWW—
E R,

2 2
by b=t E) LE:
2 2 R, 2R;

This whole energy will be dissipated in the form of heat when the inductor is connected to R4 and no source is
connected.

R 1
AN 1

L
BV000
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12.

13.

14.

15.

16.

17.

18.

[3]
_2g+2, &
R,+R, R;+R,

Where ¢ = (:;I_(tp is the net emf in the circuit.

F&Wl

{J

equnavent circuit

(R _Rl)

-Vy=(e—-iRy)-(e—-iR9p)= R 1R,

[3]
B=C-KT : At t=0, B=C.. initial flux = Cra2, final flux =0
Change in flux _ Cra?

Total charge flown =

Resistance R

[3]
Flux through a closed circuit containing an inductor does not change instantaneously.

L E zk(i) — i = E

R 4 R

[2]
e= (VxB)./
e=[ix(3i+4j+5K)].5] = e=25volt Ans.
[1]
= B.A =BAcos otand e = BAw sin ot
for maximumemfsinot=1 = coswt=0
= ot = 90° , this is the angle between area vector and B .

angle between B and plane is 0° at that time.
[4]

A

(AorD) AQ = ?d)

Answer will be [1] if rotated about its diameter, and [4] if rotated about its axis.

[2]
(21 £000000™

Using; VA-VR = RI+L%
140=5R+10L
60=5R-10L

= L =4H. Ans.
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19. [3]
No change in the field occurs due to the described motion of the magnet.

Hence no current will be induced in the coil.
Hence [3].

20. [1]
Equation can be written as i = 2 sin 100 xt + 2 sin (100 =t + 120°)
so phase difference ¢ = 120°

= JAZ+ A2+ 2AA, coso

= \/4+4+2><2><2(—%j = 2 so effective value will rms. value=2/ 2 = V2 A

21. [2]
P=VI
For secondary :
Vo = Py 500 =40 volts
I, 125

For an ideal transformer (100% efficient)
Pinput = Poutput
= V1il1 = Voly

= 11: ﬂzw :25A -:i:i:>§=ﬁj
V,  40x5 n, V, 1 40
22. [1]
1
Xc=—= and X_= oL
oC

At o<ores, Xc> XL . The circuit is capacitive
23. [4]
24, [3]

X, o
X =Xc atresonance Sval 1. for both circuits
C

25. [3]

Let; Vg = Vgsinot
I1 = Ipgsin(wt - n/2)
Ip = Ippsin(wt + 6)

. X
tano =ﬁ ; So phase difference = 6 + r Ctanl| == |+ T Ans.
R 2 R 2
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26. [1]
As the compass needle is free to rotate in a horizontal plane and points along the magnetic meridian,
so when it is pointing along the geographic meridian, it will experience a

torque due to the horizontal component of earth's magnetic field i.e.
7= MBy sind

Magnetic
meridian

where 6 = angle between geographical
and magnetic meridians called angle of declination
1.2x1073 1

e = - = 9=30°
60x40x10°% 2

So, sing =

27, [3]
INC.G.S. By =9=2M (i)

M__8M (ii)

B = —
equaterial
q X 3 X3
2

From equation (i) and (ii) Begyqera = 36 Gauss.
28. [3]
For short bar magnet in tan A-position
Ho 2M .
———=Htan0  ..... 1
4z d 0
When distance is doubled, then new deflection 6" is given by
Ho 2M ’ 11
0 =Htano' ... i
4z (2d)° (i)
. tan6 :l — tand’ = tan 0 _ tan 60 :ﬁ
tand 8 8 8 8
= 0= tan‘l{ﬁJ
8
29. [1]
E:nAVt:nAmt _ 50 x 250 x 10 x 3600 —6x10% ]
d 75x10°
30. [3]
K = 2rB
Lohn
-5 3
or ne2Bu _ 2x0.1x73.6x10 i _18x10° _ .,
UK 47x1077 x10x10" 3.14
31. [1]

W = MB(cos 0, —cos8,)
When the magnet is rotated from 0° to 60°, then work done is 0.8 J

0.8 = MB(cos0° — cos 60°) = %

= MB=1.6N-m
In order to rotate the magnet through an angle of 30°, i.e., from 60° to 90°, the work done is

W' = MB(cos 60° — cos 90°) = MB(% - Oj
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_MB_18 ,4g; =0.8x10"ergs
2 2
32. [2]
_ f; S /&
T=2x VB, =T NDTZ— M,
If M; =100 then M, = (100 - 36) = 64
0oL ,}ﬂ AN T, =ET1 =1.25T,
T, V100 10 8
So % increase in time period = 25%
33. [1]
M, visvi 13 (152 +v§
M, _vf—vg 5 _(15)2—v§
= v =10 oscillations/min
4. [2]
35. [3]
36. [2]
37.  [4]
38. [1]
39. [1]
40. [3]
LG 3x10° —75m
v 40x10°
41. [1]
42, [2]
43. [4]
44, [3]
45, [1]
CHEMISTRY
46. [4]
47. [2]
48. [2]
49, [3]
50. [3]
ol. [3]
52. [3]
53. [1]
54, [3]
55. [2]
56. [3]
CE;s is ring deactivating & Meta directing group.
57.  [1]
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EAS reaction single product. [2] Substitution Reaction is difficult in Aromic ring. [3] & [4] More than one
product is possible.

58.  [4]
I
@ +CH,CH,CH,CH,Cl <, @/\ﬁﬁ“

50.  [2]

60. [3]

[3] is planar but [1] & [2] are non planar.
61. B
Cone. H,804 » [It is orthopara direting group]
\ NO,
Unhindard site

62. [3]

63. [1]

64. [3]

65. [4]

66. [1]

67. [3]

68. [2]

69. [3]

70.  [3]

1. [3]

2. 2]

73 [2]

74, 2]

75 [1]

76.  [2]

77, [

78.  [2]

79 [1]

80. [4]

8l. [2]

82. [3]

83. [1]

84. [3]

85. [3]

86. [2]

87.  [j

88. [3]

89. [1]

9. [1]
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