
Name________________________________________ 

Physics 111 Quiz #5, February 15, 2019 

Please show all work, thoughts and/or reasoning in order to receive partial credit.  The quiz is 
worth 10 points total. 

I affirm that I have carried out my academic endeavors with full academic honesty. 

____________________________ 

1. A magnetic field of constant strength   B = 2.5T is oriented perpendicular to the plane of the page and 
points down into the page.  The magnetic field exists only in the region bounded by the red dashed 
box.  A square loop of wire (the blue box) is placed in the plane of the page with the normal to the 
loop parallel to the magnetic field.  As shown in the figure below, the loop is pulled from the field at a 
constant speed of   v = 0.2 m

s in the direction of the arrow.  What are the magnitude and direction of the 
current induced in the loop of wire?  Assume that the resistance of the loop of wire is  10Ω and the 
wire loop has sides of length   L = 15cm . 

 

  
I = ε

R
= − N

R
Δ BAcosθ( )

Δt
= B

R
ΔA
Δt

= Blv
R

=
2.5T × 0.15m× 0.2 m

s

10Ω
= 0.0075A = 7.5mA  

The direction is CW to undo the change in magnetic flux. 

 

2. What magnitude of force is needed to pull the wire loop in the figure above from the magnetic field at 
a constant speed of   v = 0.2 m

s ? 

  Fme − FB = max = 0→ Fme = FB = ILB = 0.0075A× 0.15m× 2.5T = 0.0028N = 28mN  

The direction is to the right in the direction of the velocity. 

 

3. How much energy is dissipated as heat in the wire as it pulled completely from the magnetic field? 

Since the velocity is constant, it takes a time 
  
t = x

v
= 0.15m

0.2 m
s

= 0.75s to pull the loop from the 

magnetic field.  The energy dissipated is given by 

  
P = ΔE

Δt
→ΔE = PΔt = I 2RΔt = 0.0075A( )2

×10Ω× 0.75s = 0.00042J = 0.42mJ . 
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4.  A  200 turn circular loop of copper wire, the red circle shown below, is placed in a magnetic field 
whose direction is parallel to the normal to the loop.  The magnetic field varies in time according to 

  B t( ) = Bmaxe
−at

, where   Bmax = 4T and   α = 0.04s−1
.  The loop has diameter of    15cm , resistance 

 2.6Ω and the magnetic field varies over a time interval   0s ≤ t ≤10s . What are the magnitude and 
direction of the current induced in the loop of wire? 

 

 

 

  

I = ε
R
= − N
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Δ BAcosθ( )

Δt
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= 0.17 A = 170mA and 

the direction is CCW by the right-hand-rule to undo the change in magnetic flux. 

 

 

 

 

 

 

 

 

5. If the intensity of an electromagnetic wave doubles which of the following may occur?  
a.  The electric field must double.  

b.  The magnetic field must double.  

c.  Both the electric and magnetic fields must double.  

d.  Both the electric and magnetic field must increase by a factor of  2 . 

e.  Both the electric and magnetic field must decrease by a factor of  2 . 

f.  Both the electric and magnetic fields remain constant. 
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g = 9.8 m
s2

1e = 1.6×10−19C

k = 1
4πεo

= 9×109 Nm2

C2

εo = 8.85×10−12 C2

Nm2

1eV = 1.6×10−19 J

µo = 4π ×10−7 Tm
A

c = 3×108 m
s

h = 6.63×10−34 Js

me = 9.11×10−31kg = 0.511MeV
c2

mp = 1.67 ×10−27 kg = 937.1MeV
c2

mn = 1.69×10−27 kg = 948.3MeV
c2

1amu = 1.66×10−27 kg = 931.5MeV
c2

N A = 6.02×1023

Ax2 + Bx +C = 0→ x = −B ± B2 − 4AC
2A
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