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1. What is the magnitude and direction of the magnetic force on the L-shaped conductor?

B = 0.020 T

0.12 m

0.12 m

I 25 A=

I 25 A=

,(7 marks)
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2. A  0.025 m  wire segment is positioned in a  0.75 T  magnetic field as shown in the diagram below.
When a current is passed through this wire segment it experiences a  0.20 N  force upwards.

N S
 0.025 m

X

Y

a) What is the direction of the current?  (Circle one.) (2 marks)

From  X  to  Y From  Y  to  X

b) What is the magnitude of the current? (5 marks)
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3. The diagram below shows a 650-turn solenoid carrying a  4.0 A  current.

6.0 A

0.12 m

4.0 A

0.015 m

What is the magnitude of the magnetic force on the  0.015 m  segment of wire carrying a  6.0 A
current inside the solenoid as shown? (7 marks)
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4. A 480-turn circular coil of radius 0.075 m is placed in a perpendicular magnetic field of 0.72 T.
The coil is connected to a resistor of 35 W as shown.

R = 35 W

B = 0.72 T

r = 0.075 m

a) Calculate the average current through the resistor as the coil is removed from the magnetic
field in a time of 0.22 s. (6 marks)

b) In which direction will the current flow in the coil? (1 mark)

clockwise
counterclockwise
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5. A 0.13 kg aluminum rod maintains contact with two vertical metal rails. A voltage is applied
across the metal rails and a horizontal magnetic field of 0.65 T exists across the whole
apparatus as shown.

Aluminum
rod

B = 0.65 T

0.090 m

What current must flow through the aluminum rod to have it remain stationary? (7 marks)
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6. A beam of electrons travelling at 1.8 ×108 m/s  is directed towards a  0.014 T  magnetic field as
shown in the diagram below.

B

electron beam

a) Which of the following diagrams illustrates the path of the electron beam once in the
magnetic field?  (Circle one.) (1 mark)

B B

b) What is the radius of the path of the electron beam while in the magnetic field? (6 marks)
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7. Electrons accelerated from rest through a potential difference of  300 V  enter a 4.1×10- 2 T
magnetic field at right angles.  What is the radius of curvature of the path taken by the electrons?

(7 marks)
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8. The diagram shows a coil with 25 windings and dimensions 0.15 m by 0.20 m .  Its plane is
perpendicular to a magnetic field of magnitude 0.60 T .

AfterBefore

0.15 m

B = 0.60 T

0.20 m

If the coil rotates 90°  in 4.17 ×10−2 s so that its plane is now parallel to the magnetic field,
what average emf is induced during this time? (7 marks)
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9. The magnetic field at the centre of a solenoid of length 0.25 m is 1.2 ×10−2 T.  The current in
the windings is 7.5 A.

a) How many windings does the solenoid have? (4 marks)

b) If the cross-sectional area of the solenoid is 8.5 ×10−4 m2 , what is the flux through it?
(3 marks)
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10. The single square loop of copper wire with a resistance of 0 20. Ω has a current of 0.30 A due
to a continuously increasing magnetic field.

0.50 m

B

I = 0. 30 A

R = 0.20 Ω

At what rate, in T s , is the magnetic field increasing? (5 marks)

a) What is the direct of the induced current? Indicate current direction on the loop above.     (1 mark)

b) What is the value of the induced emf?    (1 mark)

c)




