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Physics 111 Quiz #4, February 4, 2011 

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

1. Suppose that you connect a light bulb (of resistance R) to a battery (of potential V) that 
produces a current I.  If you were to wire a string of 100 identical light bulbs in parallel and 
wire this combination to the same battery, compared to the brightness of the single light 
bulb, the brightness of these 100 bulbs will be  

 a.  dimmer than the single bulb.   

b.  the same brightness as the single bulb. 

c. brighter than the single bulb. 

d. impossible to predict since we don’t know the exact current or battery voltage. 

 

2a. A proton with a speed of 3.5x106-m/s is shot into a region between two plates that are 
separated by a distance of 0.23-m.  There is a magnetic field between the plates, as shown, 
and this field is perpendicular to the proton’s velocity.  What is the magnitude of the 
magnetic field needed so that the proton just misses colliding with the opposite plate?  
Which way will the proton move in the magnetic field? 

 The magnetic force will cause the proton to bend in an upward  

circle and the magnetic field is given by 

 

€ 

Fb = qvB = m v 2

r
→ B =

mv
qr

=
1.67 ×10−27kg × 3.5 ×106 m

s

1.6 ×10−19C × 0.23m
= 0.16T  

2b. A single-turn square coil of wire has sides of length 0.32-m and a current of 12-A flows in 
clockwise in the coil.  If the coil is placed in a 0.25-T magnetic field where the magnetic 
field is parallel to the plane of the coil, what are the magnetic forces on each of the four 
sides?  Be sure to specify your sides and forces carefully. 

 

€ 

Fleft = Fright = 0
Ftop = Fbottom = ILB =12A × 0.32m × 0.25T = 0.96N

 

and Ftop is directed out of the page and Fbottom is directed 
into the page. 
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F = qvB sinθ
F = IlB sinθ
τ = NIAB sinθ = µB sinθ
PE = −µB cosθ

B =
µ 0I
2πr

ε induced = − N ΔφB
Δt

= −N
Δ BA cosθ( )

Δt

€ 

Circles : C = 2πr = πD A = πr2

Triangles : A = 1
2 bh

Spheres : A = 4πr2 V = 4
3 πr

3

Physics 111 Equation Sheet 

Electric Forces, Fields and Potentials    Electric Circuits      Light as a Wave     

 

 

 

 

 

 

 

 

Magnetic Forces and Fields     

 

 

 

Light as a Particle & Relativity     Nuclear Physics   

Constants 

   

 

 

Misc. Physics 110 Formulae 

 

 

 

 

Geometry 

 


