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Solutions 

Multiple Choice 

Example 1 2009 Question 5, 86% 

Use F = Bqv  

 F = 2.4 × 10-4 × 1.6 x 10-19 × 8.4 x 107  

  = 3.2 × 10-15 N 

 C  (ANS) 

 

Example 2 2009 Question 6, 79% 

Use Bq = 

mv

r  to get r = 

mv

Bq  

 r = 

31 7

4 19

9.1  10  8.4 x 10

2.4  10  1.6  10

−

− −

 

     r = 2.0 m. 

 D  (ANS) 

 

Example 3 2009 Question 7, 51% 

Use Hand rule: Force in direction B, Current: backwards as electrons are negative. 

 D  (ANS) 

 

Example 4 2008 Question 1, 76% 

First find the energy the electron gains as it passes through the potential difference of 5000 V. 

E = Vq 

E = 5000 × 1.6 × 10-19  

E = 8.0 × 10-18 J 

The energy gained by the electron is in the form of kinetic energy.  

To find the speed of the electrons use: 

Ek = 

1

2 mv2 

 8.0 × 10-18 = 

1

2  × 9.1 × 10-31 × v2 

 v = 4.2 × 107 m s-1 

 B (ANS) 

 

Example 5 2008 Question 2, 88% 

Use F = evB 

F = 1.6 × 10-19 × 4.00 × 107 × 7.60 × 10-4 

 F = 4.86 × 10-15 

 C  (ANS) 
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Example 6 2008 Question 3, 82% 

Use 

mv
r =

eB  
-31 7

-19 -4

9.1×10 ×4.00×10
r =

1.6×10 ×7.60×10  
 r = 0.30 m 

 A  (ANS) 

 

Example 7 2005 Question 8, 47% 

You need to use the right hand slap rule for this. The electrons are moving to the right, so you 

thumb needs to point to the left (electrons are negative, thumb is positive current). The deflection 

is down so your palm must face down the page. Your fingers should now be pointing into the 

page, thus the magnetic field would be into the page, from Y to Z.  

 C  (ANS)  

 

Example 8 2005 Question 1, 83% 

Using the right hand rule, the hand is opened flat and the fingers are aligned with the magnetic 

field. The thumb is pointed in the direction of current flow and the palm is now facing the 

direction of the force. 

 
In this case current (thumb) is up, the field from the magnet (going from N to S is into the page 

(at point P) so the force is in direction D. 

  D (ANS) 

You need to be careful and make sure that you use your right hand and that you get all the 

directions correct. 

 

Example 9 2004 Pilot Question 5, 40% 

Use the right hand slap rule. The electrons are moving to the right, so your thumb points to the 

left (electrons are negative, thumb is positive current). The magnetic field is down the page (N to 

S) so your fingers should face down the page. Your palm should now be facing out of the page. 

Look at the diagram to the right of the picture and see that out of the page means the electrons 

are deflected to the right.  

 B  (ANS) 

 

Example 10 2000 Question 2,  
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  A  (ANS) 

 

Example 11 1967 Question 103, 79% 

Use WD = qV = 
1
2 mv2 

  v2 = 

2qV

m  

  v = 

2qV

m  

  A  (ANS) 

 

Example 12 1967 Question 104, 72% 

The distance that it will fall is given by  

y = uverticalt +  
1
2 gt2  

where uvertical = 0. 

To find ‘t’, consider the horizontal motion. 

Use u = 

x

t  

  t = 

x

u   

  y = 0 + 
1
2  × g × 

2
x

u

 
 
   

  y = 

2

2

gx

2u  

  E  (ANS) 

 

Example 13 1967 Question 105, 49% 

If y = 

2

2

gx

2u  and v = 

2qV

m  when we combine these two we get  
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 y = 

2gx

2qV
2

m

 
 
  . Rearranging gives 

x2 = 

4qVy

gm .  

On substitution of V = 10 V and y ~ 1 cm, we get 

 x2 = 

19 2

31

4 1.6 10 10 1.0 10

9.8 9.1 10

− −

−

    

   

  x2 = 7.2 × 109 

  x = 85 000 m 

  85 km 

  D (ANS) 

 

Example 14 1967 Question 106, 56% 

The deflection is due to the acceleration, not the force. 

  D (ANS) 

 

 

Extended response 

Example 15  2008 Question 2, 90% 

Using the right hand rule, the hand is opened flat and the fingers are aligned with the magnetic 

field. The thumb is pointed in the direction of current flow and the palm is now facing the 

direction of the force. 

Use the right – hand slap rule and you will see that the direction of the current is from A to B 

 AB (ANS) 

 

Example 16  2008 Question 3, 85% 

It was important to see that the length of wire in the magnetic field was 40 cm or 0.4 m from the 

diagram. 

F = BIL  

= 2.0×10−3 × 5.0 × 0.4  

= 4.0×10-3 N (ANS) 

 

Example 17 2007 Question 2, 65% 

The amount of energy supplied to an electron as it passes through the potential difference can be 

found by using E = VQ. Since this energy is going to be the kinetic energy and the charge on an 

electron is e (1.60×10-19) we can write: eV = 

1

2 mv2 

 1.6 × 10-19 × 2000 = 

1

2  × 9.11 × 10-31 × v2 

 v2 = 7.025 × 1014 

  v = 2.65 × 107 m s-1 (ANS) 

 

Example 18 2007 Question 3, 65% 
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To find the radius you need to use the following equation: 



mv
r =

eB  



-31 6

-19 -4

9.1×10 ×5.0×10
r =

1.6×10 ×1.2×10  

 r = 0.24 m  (ANS) 

 

Example 19 2007 Question 5, 67% 

Use: F = evB 

  F = 1.6 × 10-31 × 2500 × 0.5 

  F = 2.0 × 10-16 N down (ANS) 

To find the direction of the force you need to use the right hand slap rule. Be careful, the 

electrons are moving from left to right, so the conventional current flows from right to left 

(Thumb points to the left). The magnetic field is into the page (fingers point into the page). 

Therefore the force is downward (the palm is down). 

 

Example 20 2007 Question 3, 80% 

Use F = nBil, 

Where n = 1, B = 4.0 × 10-5 T, I = 2000.0 A, and L = 20 m.  

 F = 1  4.0 × 10-5  2000  20 

 F = 1.6 N. (ANS) 

The field is in the N direction, the current is to the left, hence the force is UP. (ANS) 

 

Example 21 2006 Question 2, 60% 

cd is parallel to the field, B. 

∴experiences no magnetic force. 

  0 N (ANS) 

 

Example 22 2006 Question 3, 60% 

bc is perpendicular to the field, B 

Therefore force is given by 

F = BIL  

= 2.0×10−2 × 5.0 × 0.020  

= 2.0×10-3 N, direction Q. (ANS) 

 

Example 23 2006 Question 7, 58% 

The electrons have 5 keV of energy.  

Convert the eV’s into joules, by multiplying by 1.6 × 10-19 

  E = 5000 × 1.6 × 10-19 

  E = 8 × 10-16 J 

Use Ek = 

1

2 mv2 to find the velocity. 

 8 × 10-16 = 

1

2  × 9.1 × 10-31 × v2 
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  v2 = 1.76 × 1015 

  v = 4.2 × 107 m s-1 (ANS) 

 

Example 24 2006 Question 8, 58% 

From the stem of the question you get 

B = 1.7 T, r = 7 m, q = 1.6 × 10-19 C 

Use 

mv
B =

rq  
 mv = Brq 

 mv = 1.7 × 7 × 1.6 × 10-19 

 p = 1.9 × 10-18 kg m s-1 (ANS) 
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Example 25 2005 Question 2, 62% 

The magnetic field can be calculated by using 

mv
B =

rq  

Where mv = 1.2 × 10-18 kg m s-1, r = 7.7 m, 

q = 1.6  10-31 C  

 

-18

-19

1.2×10
B =

7.7×1.6×10  

 B = 0.97 T (ANS) 

 

Example 26 2005 Question 7, 49% 

Energy given to the electrons = 8.0 × 10-16 J the charge on an electron is 1.6 × 10-19 C. Using E = 

Vq, we get 

E
V =

q  

 

-16

-19

8.0×10
V =

1.6×10  

 V = 5000 V (ANS) 

 

Example 27 2004 Pilot Question 6, 55% 

Convert 10 keV to Joules by multiplying by 1.6 × 10-19.  

The electrons have 1.6 × 10-15 J of kinetic energy.  

Using 

2
k

1

2
E = mv

 



-15 -31 21

2
1.6×10 = ×9.1×10 ×v

 

 v2 = 3.516 × 1015 

 v = 5.93 × 107 m s-1 (ANS) 

 

Example 28 2004 Pilot Question 7, 55% 

Use v = 5.93 × 107 m s-1, m = 9.1 × 10-31 kg, 

q = 1.6 × 10-19 C, B = 2.0 T 

Rearranging 

mv
B =

rq   



mv
r =

Bq  



-31 7

-19

9.1×10 ×5.93×10
r =

2.0×1.6×10  

 r = 1.7 × 10-4 (ANS) 
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