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1 (d)

For perpendicular magnetic field magnetic force is provided by the force so, 

𝑚𝑣2𝑟 = 𝑞𝑣𝐵
𝑖𝑒,         𝑟 =

𝑚𝑣𝑞𝐵                                      …(i)

As in uniform circular motion 𝑣 = 𝑟𝜔, so the angular frequency of circular motion will be 

given by 𝜔 =
𝑣𝑟 =

𝑞𝐵𝑚                                      [Using Eq. (i)] 

and hence the time period

𝑇 =
2π𝜔 =

2π𝑚𝑞𝐵                                      …(ii)

Given,  𝐵 = 3.534 × 10―5 T,𝑞 = 1.6 × 10―19 C, 𝑚 = 9.1 × 10―31 kg, 𝑇 = ?

From Eq. (ii), we get
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∴    𝑇 =
2 × 3.14 × 9.1 × 10―31

3.534 × 10―5 × 1.6 × 10―19
= 1 × 10―6 s = 1μs

2 (c)

Force acting between two current carrying conductors𝐹 =
μ0

2π 𝐼1𝐼2𝑑  𝑙                                               …(i)

Where, 𝑑 =  distance between the conductors,

                𝑙 =  length of each conductor.

Again, 𝐹′ =
μ0

2π( ―2𝐼1)(𝐼2)

(3𝑑)
 .𝑙

                  = ― μ0

2π 2𝐼1𝐼23𝑑  .𝑙                          …(ii)

Thus, from Eqs. (i) and (ii)𝐹′𝐹 = ― 2

3⇒  𝐹′ = ― 2

3
 𝐹

3 (b)

 𝐹max        = 𝑒𝑣𝐵
= (1.6 × 10―19) × (0.9 × 3 × 108) × (108)

= 4.32 × 10―3 N

4 (a)

The charged particle moving in a magnetic field does not gain energy. However, the 

direction of its velocity changes continuously. Hence momentum changes

5 (a)

As the block is of metal, the charge carriers are electrons, so for current along positive 𝑥-

axis, the electrons are moving along negative 𝑥-axis, 𝑖.𝑒. 𝑣 = ―𝑣𝑖 and as the magnetic field 

is along the 𝑦-axis, 𝑖.𝑒. 𝐵 = 𝐵𝑗. So 𝐹 = 𝑞(𝑣 × 𝐵) for this case yield 𝐹 = ( ―𝑒)[ ―𝑣𝑖 × 𝐵𝑗]𝑖.𝑒., 𝐹 = 𝑒𝑣𝐵𝑘 [As 𝑖 × 𝑗 = 𝑘]

As force on electrons is towards the face 𝐴𝐵𝐶𝐷, the electrons will accumulate on it an 

hence it will acquire lower potential

6 (a)

As magnetic moments are directed along 𝑆𝑁, angle between 𝑀 and 𝑀 is θ = 120°∴  Resultant magnetic moment

= 𝑀2 + 𝑀2 + 2𝑀 𝑀 cos 120°

= 𝑀2 + 𝑀2 + 2𝑀2( ― 1/2) = 𝑀
7 (d)
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Since, the currents are flowing in the opposite directions, the magnetic field at a point 

equidistant from the two wires will be zero. Hence, the force acting on the charge at this 

instant will be zero.

8 (d)

Since force is perpendicular to direction of motion, energy and magnitude of momentum 

remains constant

9 (c)𝑟 =
2𝑚𝐾𝑞𝐵  and 𝐴 = 𝜋𝑟2⇒𝐴 =

𝜋(2𝑚𝐾)𝑞2𝐵2 ⇒𝐴 ∝ 𝐾
10 (b)

Direction of magnetic field at every point on axis of a current carrying coil remains same 

though magnitude varies. Hence magnetic induction for whole of the 𝑥-axis will remain 

positive

Therefore, (c) and (d) are wrong

Magnitude of magnetic field will vary will 𝑥 according to the formula, 𝐵 =
𝜇0𝑁𝐼𝑅2

2(𝑅2 + 𝑥2)3/2

Hence, at 𝑥 = 0, 𝐵 =
𝜇0𝑁𝐼2𝑅

and when 𝑥→∞, 𝐵→0
Slope of the graph will be𝑑𝐵𝑑𝑥 = ― 3𝜇0𝑁𝐼𝑅2.𝑥

2(𝑅2 + 𝑥2)5/2

It means, at 𝑥 = 0, slope is equal to zero or tangent to the graph at 𝑥 = 0, must be parallel 

to 𝑥-axis.

Hence (b) is correct and (a) is wrong

11 (d)

Since, the currents in the three wires are flowing in same direction so, the wire 𝐵 will 

experience a force of attraction due to both wires 𝐴 and 𝐶,
So,  𝐹𝐴𝐵 =

μ0

4π .
2𝑖𝐴𝑖𝐵𝑑 =  

μ0

4π .
2 × 1 × 2𝑑

                  =
4μ0

4π𝑑                                               …(i)

 and  𝐹𝐶𝐵 =  
μ0

4π .
2𝑖𝐵𝑖𝐶𝑑 =

μ0

4π ×
2 × 2 × 3𝑑

                  =
12μ0

4π𝑑                                            …(ii)

As seen from Eqs. (i) and (ii) 𝐹𝐶𝐵 > 𝐹𝐴𝐵 hence, the net force of attraction will be directed 

towards wire 𝐶.
12 (b)

According to Fleming’s left hand rule, in figures (1) and (2) magnetic force on the electron 

will be directed in –ve 𝑧 ― axis and –ve 𝑥 ― axis respecively. In figure (3) velocity of 

electron and direction of magnetic field are antiparallel so, no force will act on electron.

13 (c)

The magnetic field in the solenoid along its axis

(i) At an internal point = 𝜇𝑜𝑛𝑖
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= 4𝜋 × 10―7 × 5000 × 4 = 25.1 × 10―3𝑊𝑏/𝑚2

[Here 𝑛 = 50 𝑡𝑢𝑟𝑛𝑠/𝑐𝑚 = 5000 𝑡𝑢𝑟𝑛𝑠/𝑚]

(ii) At one end𝐵𝑒𝑛𝑑 =
1

2
𝐵𝑖𝑛 =

𝜇0𝑛𝑖
2

=
25.1 × 10―3

2
= 12.6 × 10―3𝑊𝑏/𝑚2

14 (c)

On applying Fleming’s left hand rule we find that the force acting on the electron is 

towards east, so it will deflect towards east.

15 (b)

Let 𝑅 be the radius of a long thin cylindrical shell.

To calculate the magnetic induction at a distance 𝑟(𝑟 < 𝑅) from the axis of cylinder, a 

circular shell of radius 𝑟 is shown in figure.

Since, no current is enclosed in the circle so, from Ampere’s circuital law, magnetic 

induction is zero at every point of circle. Hence, the magnetic induction at any point inside 

the infinitely long straight thin walled tube (cylindrical) is zero.

16 (a)

Sensitivity (𝑆) =
𝜃𝑖⇒𝑆𝐴𝑆𝐵 =

𝑖𝐵𝑖𝐴 =
5

3
⇒𝑆𝐴 > 𝑆𝐵

17 (d)

At midpoint, magnetic fields due to both the wires are equal and opposite. So 𝐵𝑁𝑒𝑡 = 0

18 (b)

In the absence of magnetic field 

                   𝑚g = 2𝑘𝑥0                                                                  …..(i)

the current in the rod is 𝑖 =
𝐸𝑅 ∴      Magnetic force on the rod is 𝐹𝑚 = 𝐵𝑖𝐿 =

𝐸𝐿𝐵𝑅

In  downward direction∴    2𝑘𝑥0 = 𝑚g +
𝐵𝐿𝐸𝐿𝐸                                                                   …..(ii)

From Eqs. (i) and  (ii); we get 4𝑘𝑥0 = 2𝑘𝑥0 +
𝐵𝐿𝐸𝑅
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𝐵 =
2𝑘𝑥0𝑅𝐸𝐿 =

𝑚g𝑅𝐿𝐸
19 (c)

Magnetic field induction at a point due to a long current carrying wire is related with 

distance 𝑟  by relation  𝐵 ∝ 1/𝑟.  Therefore graph (c) is correct.

20 (b)𝐵 =
𝜇0𝑁𝑖2𝑟 =

4𝜋 × 10―7 × 50 × 2

2 × 0.5
= 1.25 × 10―4𝑇
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ANSWER-KEY

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

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

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

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