
Name: 

Bamfield Number:  

Student Number: 

 

Science One Physics Midterm #4 
March 18, 2014 

 

Questions 1-8: Multiple Choice: 2 point each 

Questions 9-11: Explain your work: 18 points total 
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Formula sheet at the back (you can remove it)  



Question 1: In the picture below, the moving charge will be deflected 

 

A) into the page. 

B) out of the page 

C) upwards 

D) downwards 

E) None of the above. 

 

 

 

 
Question 2: A magnet sits in a non-uniform magnetic field as shown 

to the right. Ignoring gravity, we can say that the magnet will  

A) accelerate upward 

B) accelerate downward 

C) experience no net force  

 

 

 

 

 

 

 

 

 

 

Question 3: The picture above shows the actual path that a proton which starts from 

rest will follow in the presence of certain uniform electric and magnetic fields. We 

can say that: 

 

A) the electric field points to the right and the magnetic field points into the page 

B) the electric field points down and the magnetic field points into the page 

C) the electric field points to the right and the magnetic field points downward 

D) the electric field points down and the magnetic field points to the right 

E) the electric field points up and the magnetic field points downward 

F) the electric field points up and the magnetic field points into the page 

 

 

  



Question 4: What happens when the switch is closed?  

 

A) B and C both get brighter 

B) B gets brighter and C gets 

dimmer 

C) Nothing happens 

D) B gets dimmer and C get 

brighter 

E) B and C both get dimmer 

 

 
Question 5: Current flows through a wire that is thick at one end and thin at another 

end. Which of the following change from the thick end to the thin end? 

 

A) Current density   D) both A) and B)  

B) Conductivity    E) both A) and C) 

C) Electric field    F) both B) and C) 

G) all of A), B), and C) 

 

Question 6: The picture to the right shows a 

positive charge sitting in a magnetic field 

produced by a solenoid. If the current in the 

solenoid is decreased, we can say that the charge 

will initially move 

 

A) to the right  

B) to the left 

C) upward 

D) downward 

E) into the page 

F) out of the page 

G) None of the above: it will stay still. 

 

Question 7: A bunch of Science One would like to increase the EMF of a generator 

they have built (that spins a coil of wire in a magnetic field). Which of the following 

will not help: 

 

A) Increasing the magnetic field strength 

B) Increasing the area of the loop 

C) Increasing the number of turns of wire 

D) Decreasing the resistance of the wire 

 



 

 

 

 

 

 

 

 

 

 

 

Question 8: When the switch is closed, what best describes what happens in the 

circuit above? 

 

A) Light bulbs A and B both suddenly go dim. They then return to their 

previous brightness.  

B) Light bulbs A and B both suddenly go dim. They slowly return to different 

brightness than when the switch was closed.  

C) Light bulb B goes out and A suddenly gets brighter. They then slowly return 

to their previous brightness.  

D) Light bulb B goes out and A suddenly gets brighter. They slowly return to 

different brightness than when the switch was closed. 

E) Light bulbs A and B both suddenly go brighter. They then return to their 

previous brightness.  

F) Light bulbs A and B both suddenly go dimmer. They then return to their 

previous brightness.  

 

  



Question 10: Give a brief explanation (1-2 sentences) for each of the following: 

 
a) If electrons accelerate in an electric field, why doesn’t current increase steadily 

with time when we apply a voltage to a conductor? (2 points) 

 

 

 

 

 

 

 

 

 

 

 

 
b) Why does a magnet stick to a refrigerator door if the door isn’t a magnet?  

(2 points) 
 

 

 

 

 

 

 

 

 

 

 

 
c) When we connect a capacitor to a battery, why does current flow out of the battery 

for a while and then stop? (2 points)  



 
Question 11: A charged particle with 

mass 10-15kg and charge 5 x 10-10C starts 

at rest at the bottom of a capacitor in 

which the electric field is 10,000V/m. The 

particle accelerates upward, passing 

through a hole in the top plate and 

entering a uniform magnetic field. If we 

want the particle to end up in a collector 

that is 2cm from the hole, as shown, how 

strong a magnetic field do we need?   

(6 points)    



Question 12: For reasons unknown, Sally would like to 

hang up a pair of pants using electromagnetic induction 

instead of an ordinary clothesline. She builds a 

conducting frame with a conducting bar that touches the 

two sides but can move up and down freely without 

friction. She hangs a damp pair of pants on the bar, and 

then turns on an increasing uniform magnetic field.  

 

a) Explain why this allows Sally to hold up the pants. 

(3 points) 
b) If the mass of the bar + pants is 1kg, and the 

resistance of the loop created by the bar and frame is 0.1 

Ohms, determine B(t) so that the pants will stay still (or 

at least find an equation that B(t) must satisfy). Ignore 

any magnetic fields other than the one Sally turns on.   

       (3+ points)   



 
FORMULA SHEET 

 

a = dv/dt v = dx/dt 

 

F = ma  a = v2/R 

Fr = -dU/dr  W = -ΔU = -∫ F∙dr 

 

F = qE U = q V 

Er = -dV/dr   ΔV = -∫ E∙dr 

 

E = kq/r2 E = η/(2ε0) E = 2kp/r3 p = qs 

Flux = Qenc/ε0 

 

k = 9 × 109 N m2/C2 ε0 = 8.85 × 10-12 C2/(N m2) 

 

F = qE + q v x B  F = I l x B  τ  = μ  x B   μ = I A 

 

B = μ0/(4π)q v × r / r3 B = μ0/(4π)I ds × r / r3 B = (μ0 / 2 π) I/d B = μ0 (N/L) I  

 

V = IR 

C = Q/V 

P = IV 

 

R = ρLA 

σ = nee
2τ/m = 1/ρ 

vd = e τ E/m 

I = e ne Avd 

 

Q(t) = Q0exp(-t/RC)  

 

ε  = |dΦm/dt| 

Φ = B∙A = BAcos(θ) 
 

∮ ��� ∙ ��� =  -dΦm/dt 


