
 1270 HOMEWORK #14 prob 5 solution
S 11 N. Cotter

EX:

+
–vs(t) = 4cos(1Mt) V 1 mH

3 kΩ

a) Find time-domain expressions for the waveforms of the voltages across the R
and L in the above circuit.

is(t) = 2cos(10kt+30°) A 12 kΩ 10 nF

b) Find time-domain expressions for the waveforms of the currents through the R
and C in the above circuit.

SOL'N: a) First, we transform the circuit to the frequency-domain.

� 

jωL = j1M ⋅1m Ω = j1 kΩ

+
–

3 kΩ

� 

Vs = 4∠0° V

� 

j1kΩ

Second, we use a voltage-divider formula to find the voltage across the R
and L.

� 

VR = 4∠0°V 3kΩ
3kΩ+ j1kΩ

= 4V 3
3+ j1

= 4V 3
3+ j

3− j
3− j

or

� 

VR = 12V 3− j
10

= 1.2V ⋅ 32 + 12∠tan−1 −1
3

⎛ 
⎝ 
⎜ 

⎞ 
⎠ 
⎟ = 1.2 10∠−18.4° V

or



� 

VR = 3.79∠−18.4° V

The calculation for the inductor voltage is similar to the above.

� 

VL = 4∠0°V j1kΩ
3kΩ+ j1kΩ

= 4V j1
3+ j1

= 4V j
3+ j

3− j
3− j

or

� 

VL = 4V1+ j3
10

= 0.4V ⋅ 12 + 32∠tan−1 3
1

⎛ 
⎝ 
⎜ 

⎞ 
⎠ 
⎟ = 0.4 10∠71.6° V

or

� 

VL = 1.26∠71.6° V

Third, we take the inverse phasor.

� 

vR(t) = 1.2 10 cos(1Mt −18.4°) V

� 

vL(t) = 0.4 10 cos(1Mt + 71.6°) V

b) First, we transform the circuit to the frequency-domain.

� 

1
jωC

= 1
j10k ⋅10n

Ω = − j10kΩ

12 kΩ

� 

Is = 2∠30° A

� 

− j10kΩ

Second, we use a current-divider formula to find the current through the R
and C.

� 

IR = 2∠30°A −j10kΩ
12kΩ− j10kΩ

= 2∠30°A 10∠− 90°

122 + 102∠tan−1 −10
12

⎛ 
⎝ 
⎜ 

⎞ 
⎠ 
⎟ 

 A

or

� 

IR = 10
61

∠30°− 90°− tan−1 −10
12

⎛ 
⎝ 
⎜ 

⎞ 
⎠ 
⎟  A = 10

61
∠− 20.2° A



The calculation for the capacitor current is similar to the above.

� 

IC = 2∠30°A 12kΩ
12kΩ− j10kΩ

= 2∠30°A 12

122 + 102∠tan−1 −10
12

⎛ 
⎝ 
⎜ 

⎞ 
⎠ 
⎟ 

 A

or

� 

IC = 12
61

∠30°− tan−1 −10
12

⎛ 
⎝ 
⎜ 

⎞ 
⎠ 
⎟  A = 10

61
∠69.8° A

Third, we take the inverse phasor.

� 

iR (t) = 10
61

cos(10kt − 20.2°) A

� 

iC (t) = 12
61

cos(10kt + 69.8°) A


