
Firrhill High School AH 
Unit 3.  

Electromagnetism  
2. Magnetism  

 

A. Key Concepts 
1. How can atoms exhibit magnetic characteristics? 

2. What are ferromagnetic materials? (Refer to dipoles or magnetic domains) 

3. Sketch the magnetic field lines around A. a solenoid and B. the earth. 

4. What equation is used to calculate magnetic induction around a current carrying wire? 

5. Explain how charged particles can follow a helical path in a magnetic field. 

6. If a charged particle enters the magnetic field at an angle to the field, what equation is 

used to calculate the magnetic induction of the particle? 
 

B. Past Paper Practice 

 

1.  A particle of mass m and charge q is fired with speed v into a magnetic field of 
uniform magnetic induction B. The particle enters the field at point X and follows 
a semi-circular path, before leaving the field at point Y, a shown in figure 11. 

a) Show that the radius r of the semi-circular path is given by 
 

𝑟 =
𝑚𝑣

𝑞𝐵
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 b) Using the above relationship, show that the time taken for the particle to follow the semi-circular 

path in the magnetic field is independent of the speed of particle. 
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 c) An electron with speed 2 ∙ 0 × 106𝑚𝑠−1 is fired, as shown in Figure 11, into a magnetic field of 
uniform magnetic induction 5 ∙ 0 𝑚𝑇.  
Calculate the time during which the electron is in the magnetic field. 
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2.  The shape of the Earth’s magnetic field is shown in Figure 8. At a particular location in Scotland the field has 
a magnitude of 5.0 × 10−5 T directed into the Earth’s surface at an angle of 69 ° as shown in Figure 9. 

 

               
 a) Show that the component of the field perpendicular to the Earth’s surface is 4.7 × 10−5 T. 2 

 b) At this location a student sets up a circuit containing a straight length of copper wire lying horizontally 
in the North – South direction as shown in Figure 10. 
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 The length of the wire is 1.5 m and the current in the circuit is 3.0 A.  

 i. Calculate the magnitude of the force acting on the wire due to the Earth’s magnetic field.   

 ii. State the direction of this force.  1 

 a) c)   The wire is now tilted through an angle of 69 ° so that it is parallel to the direction of the Earth’s magnetic   
field. Determine the force on the wire due to the Earth’s magnetic field. 
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 b) d)    A long straight current carrying wire produces a magnetic field. The current in this wire is 3.0 A.  
Calculate the distance from the wire at which the magnitude of the magnetic field is 5.0 × 10−5 T.  
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