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11 (a)𝜙 = 𝐵𝐴 = 10 𝑤𝑒𝑏𝑒𝑟
12 (d)

Energy stored, 

                        𝑈 =
1

2
𝐿𝑖2

                            =
1

2
× 50 × 10―3 × 2 × 2 = 0.1 J

13 (a)𝜂 =
𝑉𝑠𝐼𝑠𝑉𝑝𝐼𝑝 = 0.8⇒𝐼𝑃 =

(440)(2)

(0.8)(220)
= 5 𝐴

14 (c)∆𝑖∆𝑡 =
10

2
= 5𝐴/sec⇒𝑒 = 𝐿 ∆𝑖∆𝑡 = 0.5 × 5 = 2.5 𝑣𝑜𝑙𝑡𝑠

15 (d)

Magnetic field, 𝜙𝐵 = 𝐵𝐴cos 𝜃
Where 𝜃 is the angle  between normal to the plane of the coil and magnetic field

Induced emf, 𝜀 = 𝐵𝐴sin 𝜃
Here, 𝜃 = 0°∴  Magnetic flux is maximum and induced emf is zero

16 (d)

Relative velocity = 𝑣 ― ( ―𝑣) = 2𝑣 =
𝑑𝑙𝑑𝑡

Now,                                          𝑒 =
𝑑ϕ𝑑𝑡

                𝑒 =
𝐵𝑙𝑑𝑙𝑑𝑡                        (𝑑𝑙𝑑𝑡 = 2𝑣)

Induced emf 𝑒 = 2 𝐵𝑙𝑣
18 (b)

The flux associated with coil of area 𝐴 and magnetic induction 𝐵 is ϕ = 𝐵𝐴 cos θ
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    =
1

2
𝐵𝜋𝑟2 cos 𝜔𝑡          [ ∵ 𝐴 =

1

2
𝜋𝑟2]∴ 𝑒induced = ― 𝑑ϕ𝑑𝑡

                    =  ― 𝑑𝑑𝑡 (1

2
𝐵𝜋𝑟2 cos 𝜔𝑡)

                    =
1

2
𝐵𝜋𝑟2𝜔 sin 𝜔𝑡∴ power 𝑝 =

𝑒2
induced𝑅

                     =  
𝐵2𝜋2𝑟4𝜔2 sin2 𝜔𝑡4𝑅

Hence,𝑃mean = < 𝑝 >

           =
𝐵2𝜋2𝑟4𝜔24𝑅 .

1

2
          ( ∵< sin 𝜔𝑡 >=

1

2)

          =
(𝐵𝜋𝑟2𝜔)28𝑅

10 (b)

(𝑑𝜙𝑑𝑡𝑟)
In first case

= 𝑒
(𝑑𝜙𝑑𝑡 )

relative velocity 2𝑣 = 2(𝑑𝜙𝑑𝑡 )
I case

= 2𝑒

11 (b)

A conducting rod of length 𝑙 whose one end is fixed, is rotated about the axis passing 

through its fixed end and perpendicular to its length with constant angular velocity 𝜔. 

Magnetic field (𝐵) is perpendicular to the plane of the paper.

Emf induced across the ends of the rod is 𝑒 = 𝐵𝐴𝑛

                               = 𝐵𝜋𝑙2𝑛
                               =

𝐵𝑙2𝜋𝑇
                               =

1

2
𝐵𝑙2𝜔
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12 (a)𝑣0 =
12𝜋 (0.25) × (0.1 × 10―6)

=
104

9.93
= 1007 𝐻𝑧

13 (c)

Eddy currents are set up when a plate swings in a magnetic field. This opposes the motion

14 (c)𝑖 =
|𝑒|𝑅 =

𝑁𝑅 ∙ ∆𝐵∆𝑡 𝐴 cos 𝜃 =
20

100
× 1000 × (25 × 10―4)cos 0°⇒𝑖 = 0.5 𝐴

15 (c)𝑙 = 36m, 𝑣 = 400 kmh―1

   = 
400 × 1000

60 × 60
=

100

9
 ms―1

   = V= 4 × 10―5T    𝑒 = 𝐵𝑙𝑣 = 4 × 10―5 × 36 ×
1000

9
= 0.16V

16 (a)

Given 
𝑑𝑖𝑑𝑡 = 2𝐴/𝑠𝑒𝑐., 𝐿 = 5 𝐻 ∴ 𝑒 = 𝐿𝑑𝑖𝑑𝑡 = 5 × 2 = 10 𝑉

17 (c)𝑖 =
𝑉𝑅 =

10

2
= 5𝐴𝑈 =

1

2
𝐿𝑖2 =

1

2
× 2 × 25 = 25 𝐽

18 (b)

When coil is open, there is no current in it, hence no flux associated with it, 𝑖𝑒,ϕ = 0.

Also, we know that flux linked with the coil is directly proportional to the current in the 

coil, 𝑖𝑒,         ϕ ∝ 𝑖
Or  ϕ = 𝐿𝑖
Where 𝐿 is proportionality constant known as self-inductance.∴                   𝐿 =

ϕ𝑖 = 0

Again since 𝑖 =0, hence 𝑅 = ∞.   
19 (b)

The magnitude of induced e.m.f. is directly proportional to the rate of change of magnetic 

flux. Induced charge doesn’t depend upon time

20 (c)

Motor e.m.f. equation 𝐸𝑏 = 𝑉 ― 𝐼𝑎𝑅𝑎
At starting 𝐸𝑏 = 0, so 𝐼𝑎 will be maximum
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ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. A D A C D D B B C B

Q. 11 12 13 14 15 16 17 18 19 20

A. B A C C C A C B B C
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