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2 (d)

Induced emf 𝑒 = 𝐵𝑣𝑙⇒𝑒 = 𝐵𝑣(2𝑅) =
2𝐵𝑣𝐿𝜋

3 (c)

Induced emf 

                          𝑒 = 𝐵𝐻𝑙𝑣
                             = 5.0 × 10―5 × 2 × 1.50

                             = 0.15 × 10―3V = 0.15 mV

4 (a)

|𝑒| =
𝑑𝜙𝑑𝑡 = 𝐵 𝑑𝐴𝑑𝑡 = 𝐵 𝑑𝑑𝑡(𝜋𝑟2) = 2𝜋𝐵𝑟 𝑑𝑟𝑑𝑡

5 (a)

Initial magnetic flux linked with the loopϕ = 𝐵1𝐴1 cosϕ
    = 0.1 × (10 × 10―2)2

cos 45°

    =  
0.1 × 10―2 × 1

2
=

10―3

2

Final magnetic flux linked with the loop,ϕ2 = 2

Now, induced emf in the loop ,𝑒 =
― 𝑑ϕ𝑑𝑡

                                                               =  

― [10―3

2 ]
0.7

= 10―3V∴  Induced current =
𝑒𝑅 =

10―3

1
= 1 mA 

6 (c)

In uniform magnetic field, change in magnetic flux is zero. Therefore, induced current will 

be zero.

8 (c)

By using 𝑒 =
1

2
𝐵𝑙2𝜔

For part 𝐴𝑂; 𝑒𝑂𝐴 = 𝑒𝑂― 𝑒𝐴 =
1

2
𝐵𝑙2𝜔
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For part 𝑂𝐶; 𝑒𝑂𝐶 = 𝑒𝑂― 𝑒𝐶 =
1

2
𝐵(3𝑙)2𝜔∴ 𝑒𝐴― 𝑒𝐶 = 4 𝐵𝑙2𝜔

10 (b)

Polarity of emf will be opposite in the two cases while entering and while leaving the coil. 

Only in option (b) polarity is changing.

11 (c)

As inductance 𝐿2 was wound using the similar wire but the direction of winding is 

reversed, so flux through 𝐿2 is zero.∴               𝐿2 ∝ ϕ = 0

Also,                  𝐿1 = 𝐿3

Therefore,        𝐿1 = 𝐿3, 𝐿2 = 0

15 (c)

DC motor is a device which converts electrical energy into mechanical energy. It employs 

Fleming’s left hand rule.

DC generator converts mechanical energy into electrical energy in from of DC. It employs 

Fleming’s right hand rule.

16 (c)

The potential difference across the ends of the conductor 

                           𝑉 =
1

2
𝜔𝐿2𝐵

17 (b)

A moving conductor is equivalent to battery of emf

                       = 𝑣𝐵𝑙                   (motion emf)

Equivalent circuit 

           𝐼 = 𝐼2 + 𝐼2

Applying  Kirchhoff’s law𝐼1𝑅 + 𝐼𝑅 ― 𝑣𝐵𝑙 = 0           …(i)𝐼2𝑅 + 𝐼𝑅 ― 𝑣𝐵𝑙 = 0            …(ii)

Adding Eqs. (i) and (ii), we get

                       2𝐼𝑅 + 𝐼𝑅 = 2𝑣𝐵𝑙
                                       𝐼 =

2𝑣𝐵𝑙3𝑅
                            𝐼1 = 𝐼2 =

𝑣𝐵𝑙3𝑅
19 (c)

Time in which the current will decay to 
1𝑒 of its steady value is 𝑡 = 𝜏 =

𝐿𝑅 =
50

10
= 5 𝑠𝑒𝑐𝑜𝑛𝑑𝑠

R R

l
2l 1

l 2 l 1+I =
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20 (b)

At 𝑡 = 0 current through 𝐿 is zero so it acts as open circuit. The given figures can be 

redrawn as follow

𝑖1 = 0      𝑖2 =
𝐸𝑅        𝑖3 =

𝐸2𝑅
Hence 𝑖2 > 𝑖3 > 𝑖1

(i)

S

R

E

(ii)

E

R

S

R

(iii)

E

R

S

R
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ANSWER-KEY

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

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

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

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