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Midterm Exam

Problem 1:

Problem 2:

Problem 3:

Problem 4:

Total: /100

Show your work! Answers are given credit according to justification provided.
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Problotn 1: [25 points)
a) 

Use 
law of field perpendicularr from nn 

wire, currying current 1.b) (10 pcs) Now
are placed three 

consider 
corners 

the 
of 

following 
square of 

diagram. 
side length 

in which 
l. The 

parallel 
wires 

infinitely-long 
opposite one another 

straight 
carry
wire'/

current I out Of the page, and the third carries current 21 into the page. Find the tnngneticfield at, point P), the center of the square,

c) (10 pts] Find the magnetic field at point pa, the fourth corner of the square.



Pt•oblojn 2: (25 points)
Name

a) (b 
Suppose 

wire, of uniform density with currentl, Find Cho magnitude ofof tho wire. the tnngnotic field nt a perpendicular distance r < R from the center

b) (10 pts) Now the cylindrical wire off-center cylindrical hole picturedbelow, but tho current density in the remaining shaded region rernnint/ tho same as in part n).The holo lins dimnetor R lies tangent co the circle. Whnt is the magnitude of the magneticfield point PI, the center of circle?

c) (10 pts] What is the magnitude of the field at point 132, the center of the hole?
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Problem 4: [25 points]
Name

The rectangular loop of wire with length I and width u, pictured below is rotating about its
center in a constant magnetic field Ij = —13!). The angular speed of rotation is fixed by handto be and the axis of rotation is aligned with the x-axis as pictured. At t = O, the loop isoriented at 0 0, in the a; — z plane. We will only consider half a revolution of the wire in thisproblem: O = 0 to 0 tr.

[10 pts] As a function of time t, what is the induced emf in the circuit?

c b) [5 pts] Now suppose the wire has resistance R. What is the net force acting on the wire
as a result of the external magnetic field as a function of t?

c) [10 pts] What is the net torque about the axis of rotation? To specify the direction, recall

that F x F, where points from the axis of rotation to the point at which F' acts.

close)
- cA'(t)

o)
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