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2. Shown in the figure the current in the long, straight wire isI 1 = 5.00A and the wire lies in 
the plane of the rectangular loop, which carries the current I 2 = 10.0A . The dimensions are c = 
0.100 m, a = 0.150 m and l = 0.450 m. Find the magnitude and direction of the net force 
exerted on the loop by the magnetic field created by the wire.
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Step 4, vector involved?
Yes
Step 5, unit in the final answer correct? Answered all 
were  asked?
Yes, All questions answered. 
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Proton Mass:1.672 621 71(29) � 10^�27 kg,
Electric charge:1.602 176 53(14) ��� � 10^�19 C
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Force analysis: the gravity must be equal to the magnetic force so the proton can move 
parallel to the wire
The gravity force on proton:

27 261.67 10 9.8 1.63 10 ( )gF mg N- -= = ´ ´ = ´
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Step 4, vector involved?
Yes
Step 5, unit in the final answer correct? Answered all 
were  asked?
Yes, All questions answered. 
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The magnetic force on proton:

0

19 4 7 6
0

26

2
1.6 10 2.3 10 4 10 1.2 10

0.054( )
2 2 1.63 10

B g

g

I
F q v B q v F mg

d
qv I

d m
F

m
p

m p
p p

- - -

-

= ´ = ´ ´ = =

´ ´ ´ ´ ´ ´ ´
� = = =

´ ´

��



6

�
����������	�����������
���������
���

�
���!��"�����#	��



���
Copper’s Electrical resistivityis, (20� C) 16.78 n� ·m.
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4.A solenoid 10.0 cm in diameter and 75.0 cm long is made from copper wire of diameter 0.100 
cm, with very thin insulation. The wire is wound onto a cardboard tube in a single layer, with 
adjacent turns touching each other. What power must be delivered to the solenoid if it is to 
produce a field of 8.00 mT at its center?

The resistance of this solenoid is:
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Step 4, vector involved?
Yes
Step 5, unit in the final answer correct? Answered all 
were  asked?
Yes, All questions answered. 
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if it produced a field of 8.00 mT on its center,
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So the power:

2 20.85 5.0 3.61( )P I R W= = ´ =


