
Name________________________________________ 

Physics 121 Quiz #5, February 16, 2018 

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. 

Consider the circuit shown below in which all of the resistors have resistance R and are connected to an 
ideal battery of potential difference  ε =V .   

 

1. What is the expression for the equivalent resistance of the circuit in terms of R ?  Assume that the 
switch  S is closed for this question. 
 

  R1 and   R2 are in series and   R12 = R1 + R2 = R + R = 2R  

  R3 ,   R4 and   R5 are in series 

  R345 = R3 + R4 + R5 = R + R + R = 3R . 

  R7 and   R8 are in parallel and 

  

1
R78

= 1
R7

+ 1
R8

= 1
R
+ 1

R
→ R78 =

R
2

 

  R6 ,   R78 and   R9 are in series 
  
R6789 = R6 + R78 + R9 = R + R

2
+ R = 5

2
R . 

  R345 and  R6789 are in parallel 
  

1
R3456789

= 1
R345

+ 1
R6789

= 1
3R

+ 2
5R

= 11
15R

→ R3456789 =
15
11

R . 

  R3456789 and   R12 are in series and 
  
R123456789 = Req = R12 + R3456789 = 2R + 15

11
R = 37

11
R . 

 

 

2. If   R = 100Ω and   ε = 10V , what total current was produced by the battery?  Assume that the switch 
 S is closed for this question. 

  
I = ε

Req

= V
Req

= 10V
37
11 ×100Ω

= 0.0297 A = 29.7mA  

 



3. Suppose that you were to leave the switch  S open.  In this case, the total current and the the total 
energy dissapated per unit time would be given by which of the following? 

a.    Itotal ↑  and  P ↑ . 

b.  Itotal ↑  and  P ↓ . 

c.  Itotal ↓  and  P ↑ . 

d.  Itotal ↓  and  P ↓ . 
e. None of the above are true. 
 
 

4. What energy is dissipated across the purple colored resistor inside of the dashed box, if the circuit is 
powered for one minute?  Assume that the switch  S is closed.  

  
P = ΔE

Δt
→ΔE = PΔt = IT

2RΔt = 0.029A( )2
×100Ω× 60s = 5.1J  

 

 

 

 

 

5. Due to the fact that there is a current flowing through resistors  R4 and  R5 , a magnetic field 

  B = 5.4×10−7T  is produced at a distance of   5mm to the left of the resistors  R4 and  R5 that points 

perpendicular to the plane of the page and is directed out of the page at you.  Suppose that a  +q = e
charge were directed down the page (from the top of the page to the bottom of the page parallel to the 
line formed by resistors  R4 and  R5 with a speed   2.5×107 m

s .  When the charge enters the magnetic 
field it feels a force.  What are the magnitude and direction of the magnetic force on the charge? 

 

   
!
F = qvBsinθ = 1.6×10−19C × 2.5×107 m

s ×5.4×10−7T × sin90 = 2.2×10−18 N directed to the 

left by the right-hand rule, away from the circuit. 

Or by evaluating the cross product:  

   

!
F = q!v ×

!
B = q

i j k
0 −v 0
0 0 B

= −qvB,0,0 = −2.2×10−18,0,0 N  

 



		

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 ms
h=6.63×10−34 Js

me = 9.11×10−31kg= 0.511MeV
c2

mp =1.67×10−27kg= 937.1MeV
c2

mn =1.69×10−27kg= 948.3MeV
c2

1amu=1.66×10−27kg= 931.5MeV
c2

NA =6.02×1023

Ax2 +Bx +C =0→ x = −B ± B2 −4AC
2A
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