
 

Magnetism 

Exercise 

Section I: Multiple Choice Questions 

1. Which one is the quickest method to magnetize a material? 

A) Strike with hammer  B) Moving into magnetic field 

C) Stroking the opposite pole D) Putting inside a current carrying coil 

2. Electromagnet is NOT found in: 

A) A digital clock   B) Electric motor 

C) Loudspeaker    D) Electric fan 

3. Magnetics field is strongest where magnetic field lines are: 

A) Closest    B) Farthest 

C) Mutually perpendicular  D) Parallel 

4. In loudspeakers the material used is: 

A) Diamagnetic    B) Paramagnetic 

C) Ferromagnetic   D) Non-magnetic 

5. A bar magnet’s magnetic field lines emerge from: 

A) North pole    B) South pole 

C)  Center    D) Random 

6. A sensitive magnetic material is to be shielded by the external magnetic 

field. It should be kept inside a box of: 

A) Wood     B) Plastic 

C) Steel     D) Soft iron 

 

 



 

Section II: Short Answer Questions 

1. Can two magnetic field lines intersect each other? Justify your answer. 

Ans. No, magnetic field lines cannot intersect each other. If they intersect, it 

would mean that the magnetic field which a vector quantity will have two 

different directions at the same point, which is not possible for a vector. 

Therefore, field lines never cross. 

2. A freely suspended magnet always points along north-south direction. 

Why? 

Ans. A freely suspended magnet aligns itself with the Earth’s magnetic field. 

Since Earth behaves like a giant magnet, the magnet experiences a torque and 

settles in the north-south direction. 

3. What is the neutral zone or field free region of the magnetic field? 

Ans. The neutral zone is the region where the net magnetic field (𝐵𝑛𝑒𝑡) becomes 

zero. This occurs when two equal and opposite magnetic fields cancel each other. 

𝐵𝑛𝑒𝑡 = 0 

4. A proton is also a charged particle and spins like an electron. Why its 

effect is neglected in study of magnetism? 

Ans. The proton is much heavier than the electron, so its magnetic moment is 

very small. Therefore, its contribution to magnetism is negligible compared to 

electrons. 

5. What is the geomagnetic reversal phenomenon? Explain. 

Ans. Geomagnetic reversal is the process in which the Earth’s magnetic poles 

change their positions. The north magnetic pole becomes the south pole and the 

south becomes north. This happens due to changes in the motion of molten iron 

in the Earth’s core. It is a natural process that occurs over long periods of time. 



 

6. What is the difference between paramagnetic and ferromagnetic 

materials? 

Ans. 

Paramagnetic Materials Ferromagnetic Materials 

Paramagnetic materials are weakly 

attracted by a magnetic field. 

Ferromagnetic materials are strongly 

attracted by a magnetic field. 

The magnetic effect in paramagnetic 

materials is very small. 

The magnetic effect in ferromagnetic 

materials is very strong. 

Paramagnetic materials do not retain 

magnetism after the external field is 

removed. 

Ferromagnetic materials can retain 

magnetism even after the external field 

is removed. 

Examples of paramagnetic materials 

include aluminum and platinum. 

Examples of ferromagnetic materials 

include iron, cobalt, and nickel. 

7. At what factors the strength of the magnetic field of an electromagnet 

depends? 

Ans. The strength of magnetic field of an electromagnet depends on: 

➢ Number of turns of the coil (N) 

➢ Current flowing through the coil (I) 

➢ Nature of the core material. 

The strength the magnetic field is directly proportional to the number of turns 

and current. 

B ∝ NI 

8. Explain how birds and other migrating animal use Earth’s magnetic field 

to navigate. 

Ans. Migrating birds can sense the Earth’s magnetic field and use it as a natural 

compass. This ability helps them determine direction, especially the north-south 

orientation. By detecting changes in the magnetic field, they can stay on the 

correct path during long-distance migration. Thus, Earth’s magnetic field guides 

their navigation. 



 

9. Compare magnetic and non-magnetic materials. 

Ans. 

Magnetic Materials Non-Magnetic Materials 

Magnetic materials are substances that 

are attracted by a magnet. 

Non-magnetic materials are 

substances that are not attracted by a 

magnet. 

Magnetic materials can be magnetized 

when placed in a magnetic field. 

Non-magnetic materials cannot be 

magnetized. 

Magnetic materials have domains that 

can align in a magnetic field. 

Non-magnetic materials do not have 

domains that align in a magnetic field. 

Examples of magnetic materials 

include iron, cobalt, and nickel. 

Examples of non-magnetic materials 

include wood, plastic, and glass. 

10.  Differentiate between permanent magnet and electromagnet. 

Ans. 

Permanent Magnet Electromagnet 

A permanent magnet produces a 

magnetic field without any external 

power source. 

An electromagnet produces a magnetic 

field only when electric current flows 

through it. 

The magnetism of a permanent 

magnet is constant and cannot be 

switched off. 

The magnetism of an electromagnet 

can be switched on and off by 

controlling the current. 

A permanent magnet has fixed 

strength and cannot be easily changed. 

The strength of an electromagnet can 

be increased by increasing current or 

number of turns. 

Examples of permanent magnets 

include bar magnets and horseshoe 

magnets. 

Examples of electromagnets include 

electric bells, cranes, and relays. 

 

 



 

Section III: Extensive Answer Questions 

1. Define induced magnetism. Also explain some of the methods for induced 

magnetism. 

Ans. 

Induced Magnetism 

Induced magnetism is the phenomenon in which a magnetic material becomes 

magnetized by an external source i.e., magnet and current etc. This magnetism is 

usually temporary and disappears when the external field is removed. 

Methods of Magnetization 

A. Stroking Method 

In this method, a magnet is stroked along the length of a magnetic material 

(such as an iron bar) in one direction repeatedly. This process aligns the 

magnetic domains in one direction, producing magnetism in the material. 

B. Induction Method 

In this method, a magnetic material is placed near a strong magnet without 

touching it. The magnetic field of the magnet induces magnetism in the 

material by aligning its domains. 

C. Electrical Method 

In this method, a coil of wire is wound around a magnetic material and electric 

current is passed through it. The magnetic field produced by the current 

magnetizes the material, forming an electromagnet. 

B ∝ NI 

where B is magnetic field, N is number of turns, and I is current. 

 

 



 

2. What is the domain theory of magnetism? How does it explain the 

magnetization of materials? 

Ans. The domain theory of magnetism explains the magnetic behavior of 

materials in terms of small regions called magnetic domains. 

Explanation 

A magnetic material consists of many tiny regions called domains. Each domain 

behaves like a small magnet having its own north and south poles. 

➢ In an unmagnetized material, the domains are randomly oriented. 

Due to this random arrangement, their magnetic effects cancel each other, 

so the material shows no overall magnetism.  

➢ When the material is magnetized, the domains align in the same direction. 

This alignment produces a strong net magnetic field. 

3. Explain the Earth’s magnetic field. Explain its origin. Also relate Earth’s 

geographical and magnetic poles. 

Ans. The Earth behaves like a giant magnet and produces a magnetic field around 

it. This field extends from the Earth’s interior into space and is known as the 

Earth’s magnetic field. 

Explanation 

The Earth has two magnetic poles: 

➢ Magnetic North Pole  

➢ Magnetic South Pole  

Magnetic field lines emerge from the magnetic north pole and enter the magnetic 

south pole, forming closed loops. A compass needle aligns itself along these field 

lines, which is why it always points in the north-south direction. 

Origin of Earth Magnetic Field 

The Earth’s magnetic field is produced due to the motion of molten iron and 

nickel in its outer core. These moving charged particles create electric currents, 



 

which generate a magnetic field. This process is called the geodynamo effect. 

Thus, the continuous movement inside the Earth maintains its magnetic field. 

Relation between Geographical and Magnetic Poles 

The relation between geographical and magnetic poles is shown below in the 

table. 

Geographical Poles Magnetic Poles 

These are based on Earth’s rotation. These are based on Earth’s magnetism. 

Their positions are fixed. 
Their positions change slowly with 

time. 

4. Explain the types of Magnetic materials: Diamagnetic Materials, 

Paramagnetic Material and Ferromagnetic Materials. 

Ans. Magnetic materials are classified into three types based on their behavior in 

an external magnetic field: 

Diamagnetic Materials 

Diamagnetic materials are weakly repelled by an external magnetic field. When 

placed in a magnetic field, they acquire magnetization in the opposite direction 

to the applied field. 

➢ They do not retain magnetism when the field is removed.  

➢ Their effect is very weak.  

Examples: Bismuth, copper, water 

Paramagnetic Materials 

Paramagnetic materials are weakly attracted by an external magnetic field. When 

placed in a magnetic field, they become magnetized in the same direction as the 

applied field. 

➢ They lose magnetism when the external field is removed.  

➢ Their magnetic effect is small.  



 

Examples: Aluminum, platinum 

Ferromagnetic Materials 

Ferromagnetic materials are strongly attracted by an external magnetic field. 

When placed in a magnetic field, they become strongly magnetized in the same 

direction as the applied field. 

➢ They can retain magnetism even after the field is removed.  

➢ This is due to strong alignment of magnetic domains.  

Examples: Iron, cobalt, nickel 

5. Define magnetic field and magnetic field lines. Explain the properties of 

magnetic field lines with diagrams. 

Ans. 

Magnetic Field 

A magnetic field is the region around a magnet where its magnetic force can be 

experienced. 

Magnetic Field Lines 

Magnetic field lines are imaginary lines that represent the direction and strength 

of a magnetic field. 

Properties of Magnetic Field Lines 

➢ Magnetic field lines originate from the North pole and end at the South 

pole outside the magnet. 

 

➢ Inside the magnet, they move from South to North, forming closed loops. 

 



 

➢ Magnetic field lines never intersect each other as shown in below diagram, 

because the magnetic field has only one direction at a point. 

 

➢ The closeness (density) of field lines indicates the strength of the magnetic 

field. 

• Closer lines → Stronger field  

• Farther lines → Weaker field 

 

➢ The direction of the magnetic field at any point is given by the tangent to 

the field line at that point.  

 

➢ Magnetic field is strongest near the poles of the magnet. 

 



Section IV: Numerical Problems

Q1. Find the magnetic field due to a wire at 10 cm, if 1.3 A current is passing
through the wire. (Use 𝝁0 = 4𝝅 × 10−7 𝑵𝑨−2)

Given

Distance from wire (𝑟) = 10 cm = 0.10 m
Current through wire (𝐼) = 1.3 A
Permeability of free space (𝜇0) = 4𝜋 × 10−7 NA−2

Solution

The magnetic field (𝐵) due to a long straight current-carrying wire is given by:

𝐵 =
𝜇0𝐼

2𝜋𝑟
Substitute the given values:

𝐵 =
(4𝜋 × 10−7) × 1.3

2𝜋 × 0.10

Cancel 𝜋 from numerator and denominator:

𝐵 =
4 × 10−7 × 1.3

2 × 0.10

𝐵 =
5.2 × 10−7

0.20

𝐵 = 2.6 × 10−6 T

Q2. The magnetic field at a distance of 5 cm from a long straight wire is
7 × 10−5 T. Find the current flowing through the wire.

Given

Magnetic field (𝐵) = 7 × 10−5 T
Distance from wire (𝑟) = 5 cm = 0.05 m
Permeability of free space (𝜇0) = 4𝜋 × 10−7 NA−2



Solution

We know that:
𝐵 =

𝜇0𝐼

2𝜋𝑟
Rearranging the formula to find current (𝐼):

𝐼 =
𝐵 × 2𝜋𝑟

𝜇0

Substitute the given values:

𝐼 =
(7 × 10−5) × 2𝜋 × 0.05

4𝜋 × 10−7

Cancel 𝜋:
𝐼 =

(7 × 10−5) × 2 × 0.05
4 × 10−7

𝐼 =
(7 × 10−5) × 0.10

4 × 10−7

𝐼 =
7 × 10−6

4 × 10−7

𝐼 =
7
4
× 10

𝐼 = 1.75 × 10

𝐼 = 17.5 A


