
Physics 111 Homework Solutions Collected on 
Wednesday 10/1 
 
Friday, September 26, 2014 
Chapter 16 
Questions  
16.13 When using a multimeter as a voltmeter, the internal resistance is very large 

compared to what it is when it is being used as an ammeter. Placing an ammeter in 
parallel will damage the ammeter since its resistance is so small compared to the 
other resistive devices in the circuit. Given this small resistance it can be placed in 
series and no appreciable drop in potential will occur (and the current produced by 
the battery will only depend on the equivalent resistance in the circuit.) Based on 
Kirchhoff’s rules elements in parallel experience the same potential drops across 
them. The amount of current that flows through elements in parallel thus only 
depends on the amount of resistance in the branch. For a voltmeter (with high internal 
resistance compared to all other resistors) placed in parallel with a resistor, both will 
experience the same potential drop, and the voltmeter will draw a very small current 
(only enough for the meter to take a reading.) Most of the circuit’s current will flow 
through the small resistor placed in the circuit. 

 
16.14 For two light bulbs placed in parallel, they experience the same potential drops across 

them. If they each have a resistance of R the equivalent resistance will be Req = R/2 
and the current flow in each branch will be half of the total circuit current given by 
V/Req = 2I. For a single light bulb connected to a battery the total resistance is R and 
the circuit current is V/R = I. Thus the two bulbs wired in parallel each have the same 
current as only one bulb connected to a battery and the bulbs will be equally bright. 
For two bulbs connected in series this is not the case. The total resistance is 2R and 
the total circuit current is V/2R. Since this current is less the bulbs will not be as 
bright as a single bulb connected to the battery. 

 
16.16 For a 150Ω equivalent resistance:  

The equivalent resistance of the parallel R’s gives 50Ω and when connected in series 
with the last R gives an equivalent resistance of 150Ω.  
For a 75Ω equivalent resistance:  
For the three resistors in series they have an equivalent resistance of 3R = 300Ω, 
which when connected in parallel with the remaining R gives an equivalent circuit 
resistance of 3R/4 = 75Ω. 

 
Multiple-Choice 
16.1 C 
16.2 C 
16.3 C 
16.6 C 
16.8 B 
16.9 C 
16.10 B 



16.11 C 
 
Problems 
16.6 The total resistance is the sum of the two resistances since we have two resistors 

wired in series.  We determine the resistance of each segment from the following 
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Thus the total resistance is the sum of these two resistances, or 2.16Ω. 

a.   The current that flows is given by Ohm’s Law AV
R
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b.   The potential drops across each segment is given again by Ohm’s Law.  The 
potential drop across the copper segment is VAIRV CuCu 7.282.078.2 =Ω×==  
while the potential drop across the aluminum segment is

VAIRV AlAl 7.337.178.2 =Ω×== , which of course sums to the potential of the 
battery. 

c.   The power dissipated across each resistor as heat is given as the product of I2R.  
Thus for the copper segment we have ( ) ( ) WARIP CuCu 3.682.078.2 22 =Ω== and 

for the aluminum segment ( ) ( ) WARIP AlAl 4.1034.178.2 22 =Ω==  . 
 
16.9  An immersible heater 

For this problem we need the mass of water, kg4
liter
kg1liters4 =×=M . 

a. The heat is given by: 
J1002.5cal1025.1)C30)(1000)(4( 55

Ckg
cal ×=×==Δ= !
!kgTMcQ . 

b. The power is the energy supplied per unit time: 
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c. The current is found from the power divided by the voltage drop: 
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d. This is an instance of Joule heating, so the resistance can be found from: 
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16.10  Given the diagram below we’ll start on the right hand side combining resistors in 
series and parallel.  We first see that resistors 5kΩ and 3kΩ are in series and their 
equivalent resistance is 8kΩ.  Next we have three resistors in parallel, the 8kΩ, the 
1kΩ and the 4kΩ.  The equivalent resistance of this combination is 
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11 .  Lastly we have from point A 

to point B three resistors in series.  The equivalent circuit resistance is the sum of 
these three resistors.  Thus we have 5kΩ + 8kΩ + 0.73kΩ = 13.73kΩ. 

 
 
 
 
 
 
 
 
 
16.11  Here we are given a network of 1kW resistors shown below.  We’ll start on the 

right hand side and combine resistors in series and parallel until there is only one 
resistor and the battery.  Starting on the right we have three resistors in series and 
the equivalent resistance is R1,eq = 3kΩ.  This equivalent combination is in 
parallel with a 1kW resistor and the equivalent resistance is 

Ω=→
Ω

=
Ω

+
Ω

= kR
kkkR eq

eq

75.0
3
4

1
1

3
11

,2

.  This combination is in series with 

two 1kΩ resistors and the equivalent resistance of this combination is R3,eq = 
2.75kΩ.  This resistor is in parallel with a 1kW resistor so the equivalent 

resistance is Ω=→
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series with a 1kΩ resistor.  The sum of these two resistors is the equivalent circuit 
resistance and we have Req,circuit = 1.73kΩ.  If this resistor is connected to a 12 V 
power supply the current produced is
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 6 V 
D=1.5 kΩ 

C=4kΩ 

A=1.5 kΩ B=2.5 kΩ 

16.12  In this circuit we label the resistors as A = 1.5kΩ, B = 2.5kΩ, C = 4kΩ and D = 
1.5kΩ.  Thus resistors A and B are in series and their equivalent resistance is RAB 
= 1.5 kΩ + 2.5 kΩ = 4 kΩ.  Equivalent resistor RAB is in parallel with resistor C 
so the equivalent resistance of this combination is
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resistance RABC is in series with resistor D, so the equivalent resistance is the sum 
of these two resistors, or RABCD = 2kΩ + 1.5 kΩ = 3.5kΩ.   

 
 
  
 
 
 
 
 
 

The total current produced by the battery is given by Ohm’s Law 
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The current that flows through and the power dissipated by resistor D are given as I = 
1.7 mA and ( ) mWWARIP D 4.40044.015000017.0 22 ==Ω×==  

 
 Next this current has to flow through the equivalent combination of resistors ABC.  

The potential drop across this combination is given from Ohm’s Law
VAIRV ABC 4.320000017.0 =Ω×== . 

 
 Thus across resistor C we have a 3.4 V potential drop and current given by
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and B since their equivalent resistance is the same as resistor C. 
 

The power dissipated across resistors A, B, and C is therefore 
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10 V 
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16.14  Given the circuit shown below we start by determining the equivalent circuit 
resistance.  Starting at the very bottom of the circuit we have resistors A and B in 
series with equivalent resistance RAB = 6kΩ.  Resistors C and D are in series with 
equivalent resistance RCD = 13kΩ.  Resistors RAB and RCD are in parallel and the 
equivalent resistance of this combination is 
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and resistor RABCD in series and the equivalent resistance of the circuit is Req = 
RABCDE = 5.1kΩ.  The total circuit current will flow through meter A2 and the 

current is mAA
k
VI A 2100.2
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is given by VAIRV E 21000102 3
1 =Ω××== − .  Using conservation of energy the 

potential drop across the remainder of the circuit is 10V – 2V = 8V.  Thus we have 
and 8V drop across resistors C and D and the current through the center branch is

mAA
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resistor is given by VAIRV D 2.610000102.6 4
2 =Ω××== − .  Further we have 

that the current is conserved.  Thus the total circuit current is the sum of the 
current through the center branch and through meter A1.  Current through meter A1 
is mAmAmAIIIIII centerAAcenterAA 38.162.022112 =−=−=→+= . 

 
 
 
 
 
 
 
 
 
 
 
 
Monday, September 29, 2014 
Chapter 16 
Questions 
- None 
 
Multiple-Choice 
- None 
 
Problems 
- None 


