
Name________________________________________ 

Physics 111 Quiz #2, October 2, 2015 

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. 

____________________________ 

You are given the circuit below in which a battery V = 12V is connected to some resistors, where each 
resistor has a value R = 200Ω .  There is also a switch Swired in the circuit. 

 

 

 

 

 

1. By what factor does the current increase or decreases when the switch S is open compared to when 
it’s closed?  That is, calculate the ratio of Iclosed Iopen and state whether the current increases or decreases 
when the switch is closed. 

 Switch Open: 

  R3 and R4  are in parallel:  
1
R34

= 1
R3

+ 1
R4

= 1
200Ω

+ 1
200Ω

= 2
200Ω

→ R34 = 100Ω  

  R1  and R34  are in series:  Req = R1 + R34 = 200Ω +100Ω = 300Ω  

  The current produced:  Iopen =
V
Req

= 12V
300Ω

= 0.04A = 40mA  

 Switch Closed: 

  R2 , R3 and R4  are in parallel:  
1
R234

= 1
R2

+ 1
R3

+ 1
R4

= 3
200Ω

→ R234 = 66.7Ω  

  R1  and R34  are in series:  Req = R1 + R234 = 200Ω + 66.7Ω = 266.7Ω  

  The current produced:  Iclosed =
V
Req

= 12V
266.7Ω

= 0.045A = 45mA . 

 The ratio 
Iclosed
Iopen

= 45mA
40mA

= 1.1 and the current increases. 



2. When the switch S is closed (compared to when the switch S is open) what happens to the potential 
difference across R4 ? 
a. The potential difference across R4  increases. 
b. The potential difference across R4  decreases. 
c. The potential difference across R4  stays the same. 
d. The potential difference across R4 is unable to be determined. 

 

3. Suppose that each resistor is rated at 12W .  What is the maximum size battery you could use to power 
the circuit when the switch S is closed? 

The needed power produced by the battery is the sum of all the powers of all the resistors.   

 P = Pi
i
∑ = 4 1

2W( ) = 2W  

Since we know the equivalent resistance we can determine the current that the battery needs to 
produce.  We have:   

 P = Itotal
2 Req → Itotal =

P
Req

= 2W
266.7Ω

= 0.087A .   

The maximum potential is given from P = ItotalV →V = P
Itotal

= 2W
0.087A

= 23.1V . 
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F = qvB sinθ
F = IlB sinθ
τ = NIABsinθ = µB sinθ
PE = −µBcosθ

B = µ 0I
2πr

ε induced = −N ΔφB
Δt

= −N
Δ BA cosθ( )

Δt

c = fλ = 1
εoµo

S t( ) = energy
time× area

= cεoE
2 t( ) = c B

2 t( )
µ0

I = Savg = 1
2 cεoEmax

2 = c Bmax
2

2µ0

P = S
c
= Force
Area

S = So cos
2θ

v = 1
εµ

= c
n

θinc = θrefl

n1 sinθ1 = n2 sinθ2
1
f
= 1
do

+ 1
di

M = hi
ho

= − di
do

Mtotal = Mi
i=1

N

∏

Sout = Sine
− µixi

i
∑

HU = µw − µm

µw
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