
 1 

Chapter 1 – Electric Circuit Variables 
 

Exercises 
 
Ex. 1.3-1 
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Ex. 1.3-4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ex. 1.4-1 i1 = 45 µA = 45 × 10-6 A < i2 = 0.03 mA = .03 × 10-3 A = 3 × 10-5 A <  i3 = 25 × 10-4 A 
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Ex. 1.6-1 
 
 
 
 
 
Ex. 1.6-2 
 
 
 
 
 
 
 
Ex. 1.6-3 
 
 
 
 
 

 
Problems 
 
Section 1-3  Electric Circuits and Current Flow 
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P1.3-4 
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P1.3-5 
 
 
 
 
 
 
 
 
P1.3-6  
 

( ) ( ) 0 0
t t
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= = =∫ ∫  C  for t < 2 so q(2) = 0. 

( ) ( ) ( )
22 2
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P1.3-7 
 
 
 
 
 
 
Section 1-6 Power and Energy 
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P1.6-3 
 
 
 
 
 
P1.6-4 
 
 
 
 
 
 
 
 
 
P1.6-5 
 
 
 
 
 
 
 
 
 
 
 
 
 

P =  6V mA    W

t =  
W
P

  
s

0.06
  s

� �� �10 0 06

200
3 33 103

=

= ⋅ = ×

.

.∆ ∆ W
W

W =  P t + P t  

    =  W s W min 60s/min

    =  2883 kJ

S T∆ ∆

8100 30 220 200� �� � � �� �+ ×

 at t  ms   P =  
W
t

  
mJ

2 ms
  W  vi

i = 
4

12 t
  A

 at t  ms    P = 
W
t

  i = 0A

 at t  6ms    P = 
W
t

    W

 i (6 ms) =  
6

12
  A

t=1ms

t=1ms

= = = =

∴ = −

= = ∴

= = −
−

=

∴ =

1
8

4

1 3

3 0

20 8
7 5

6

6
1 2

∆
∆

∆
∆

∆
∆

cos
/

cos

π

π

� �

P  A   W

P  A   W

S 

T  

= =

= =

675 12 8100

20 11 220

� �� �
� �� �

V

V

a) 

b) 



 5 

P1.6-6 
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P1.6-7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P1.6-8 
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P 1.6-9 ( ) ( )( )1 1
cos3 sin 3 sin 6

3 6
p t t t t= =  

 ( ) 1
0.5 sin 3 0.0235 W

6
p = =  

 ( ) 1
1 sin 6 0.0466 W

6
p = = −  

 
Here is a MATLAB program to plot p(t): 
 
clear 
 
t0=0;                  % initial time 
tf=2;                  % final time 
dt=0.02;               % time increment 
t=t0:dt:tf;            % time  
 
v=4*cos(3*t);          % device voltage  
i=(1/12)*sin(3*t);     % device current 
 
for k=1:length(t) 
   p(k)=v(k)*i(k);     % power 
end 
 
plot(t,p) 
xlabel('time, s'); 
ylabel('power, W') 
 
 

P 1.6-10 ( ) ( )( ) ( )16 sin 3 sin 3 8 cos 0 cos 6 8 8cos 6p t t t t t= = − = − W 

 
Here is a MATLAB program to plot p(t): 
 
clear 
 
t0=0;                  % initial time 
tf=2;                  % final time 
dt=0.02;               % time increment 
t=t0:dt:tf;            % time  
 
v=8*sin(3*t);          % device voltage  
i=2*sin(3*t);          % device current 
 
for k=1:length(t) 
   p(k)=v(k)*i(k);     % power 
end 
 
plot(t,p) 
xlabel('time, s'); 
ylabel('power, W') 
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P1.6-11 ( ) ( ) ( )2 2 2 24 1 2 8 1t t t tp t e e e e− − − −= − × = −  

 
Here is a MATLAB program to plot p(t): 
 
clear 
 
t0=0;                  % initial time 
tf=2;                  % final time 
dt=0.02;               % time increment 
t=t0:dt:tf;            % time  
 
v=4*(1-exp(-2*t));     % device voltage  
i=2*exp(-2*t);         % device current 
 
for k=1:length(t) 
   p(k)=v(k)*i(k);     % power 
end 
 
plot(t,p) 
xlabel('time, s'); 
ylabel('power, W') 
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P1.6-14 a) 
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Verification Problems 
 
VP 1-1 
Notice that the element voltage and current of each branch adhere to the passive convention. The sum of 
the powers absorbed by each branch are: 
 
(-2 V)(2 A)+(5 V)(2 A)+(3 V)(3 A)+(4 V)(-5 A)+(1 V)(5 A) = - 4 W + 10 W + 9 W - 20 W + 5 W  
 = 0 W 
The element voltages and currents satisfy conservation of energy and may be correct. 
 
VP 1-2 
Notice that the element voltage and current of some branches do not adhere to the passive convention. The 
sum of the powers absorbed by each branch are: 
 

-(3 V)(3 A)+(3 V)(2 A)+ (3 V)(2 A)+(4 V)(3 A)+(-3 V)(-3 A)+(4 V)(-3 A) ≠ 0 W 
 
The element voltages and currents do not satisfy conservation of energy and cannot be correct. 
 
 
Design Problems 
 
DP 1-1 
The voltage may be as large as 20(1.25) = 25 V and the current may be as large as (0.008)(1.25) = 0.01 A. 
The element needs to be able to absorb (25 V)(0.01 A) = 0.25 W continuously. A Grade B element is 
adequate, but without margin for error. Specify a Grade B device if you trust the estimates of the maximum 
voltage and current and a Grade A device otherwise.  
 

DP1-2 ( ) ( ) ( )8 8 8 820 1 0.03 0.6 1t t t tp t e e e e− − − −= − × = −  

 
Here is a MATLAB program to plot p(t): 
 
clear 
 
t0=0;                  % initial time 
tf=1;                  % final time 
dt=0.02;               % time increment 
t=t0:dt:tf;            % time  
 
v=20*(1-exp(-8*t));     % device voltage  
i=.030*exp(-8*t);         % device current 
 
for k=1:length(t) 
   p(k)=v(k)*i(k);     % power 
end 
 
plot(t,p) 
xlabel('time, s'); 
ylabel('power, W') 
 
Here is the plot: 
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The circuit element must be able to absorb 0.15 W.  
 
 


