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Practice Problems 

1. Convert and plot all of these values on the complex plane 

a. Convert to rectangular: 

i. 10∠-100  

10*cos(-100) + j10*sin(-100) = 9.85 – j1.74 

 

 

ii. 5∠1600 

5*cos(1600) + j5*sin(1600) = -4.7 + j1.71 

 

 

iii. 7∠500 

7*cos(500) + j7*sin(500) = 4.5 + j5.36 

 

 

 

b. Convert to phasor 

i. - 10 + j6 

A = √102 + 62 = 11.66;  𝜃 = tan−1 (
6

−10
) = 1490 

Answer: 11.66∠1490 

 

 

ii. 5 - j6 

A = √52 + 62 = 7.81;  𝜃 = tan−1 (
−6

5
) = −50.20 

Answer: 7.81∠-50.20 

 

 

 

iii. -17 – j4 

A = √172 + 42 = 17.5;  𝜃 = tan−1 (
−4

17
) = 193.20 

Answer: 17.5∠193.20 
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2. Perform the requested mathematical operation: 

1. (10+j5)+(-4-j16) 

6-j11 

 

 

 

2. (10+j5)*(-4-j16) 

40-j180 

 

 

 

3. 
12∠150

3∠270  

4∠-120 

 

 

 

4. 12∠1500 + 6∠270 

10∠1200 

 

 

 

5. 5∠570 ∗ 6∠360 

30∠930 
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3. Perform the following computations, preferably by hand.  (Use your calculator to check your 

answers.) 

a. (j6)(j3) = j2*18 = -18 

 

 

 

b. j5 + 5 + j8 + 7 = (7 + 5) + j(5 + 8) = 12 + j13 

 

 

 

c. 
𝑗18

𝑗3
 = 6 

 

 

 

d. (8 + j6)(j8 + 2) = j64 + 16 + j248 + j12 = -32 + j76 

 

 

 

e. 
1

8+𝑗5
+

1

8+𝑗7
=  

8+𝑗7+8+𝑗5

(8+𝑗7)∗(8+𝑗5)
=

16+𝑗12

64+𝑗40+𝑗56+(−35)
=

(16+𝑗12)(29−𝑗96)

(29+𝑗96)(29−𝑗96)
=

(1616−𝑗1188)

(10057)
=

0.1607 − 𝑗0.118  

 

 

4. Convert your answers from Problem 3 above to phasor notation 

a. (j6)(j3) = j2*18 = -18 = 18∠00 

 

b. j5 + 5 + j8 + 7 = (7 + 5) + j(5 + 8) = 12 + j13 

A = √122 + 132 = 17.7;  𝜃 = tan−1 (
13

12
) = 47.30 

Answer: 17.7∠47.30 

c. 
𝑗18

𝑗3
 = 6 = 6∠00 

 

d. (8 + j6)(j8 + 2) = j64 + 16 + j248 + j12 = -32 + j76 

A = √322 + 762 = 82.46;  𝜃 = tan−1 (
76

−32
) = 67.170 

Answer: 82.46∠67.170 

 

e. 
1

8+𝑗5
+

1

8+𝑗7
=  

8+𝑗7+8+𝑗5

(8+𝑗7)∗(8+𝑗5)
=

16+𝑗12

64+𝑗40+𝑗56+(−35)
=

(16+𝑗12)(29−𝑗96)

(29+𝑗96)(29−𝑗96)
=

(1616−𝑗1188)

(10057)
=

0.1607 − 𝑗0.118 

A = √0.16072 + 0.1182 = 0.1994;  𝜃 = tan−1 (
−0.118

0.1607
) = −36.290 

Answer: 0.1994∠-36.290 
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5. Convert the following from phasor notation to rectangular coordinates: 

a. 6∠300 = 6cos(300) + j6sin(300) = 5.196 + j3 

 

 

b. 2∠900 = 2cos(900) + j2sin(900) = j2 

 

 

c. 18∠450 = 18cos(450) + j18sin(450) = 12.73 + j12.73 

 

 

d. 7∠540 = 7cos(540) + j7sin(540) = 4.11 + j5.66 

 

6. Perform the following calculations: 

a. (6∠300)(2∠900) = (6*2)∠(300 + 900) = 12∠1200 

 

 

 

b. 
2∠900

6∠300 =
2

6
∠(900 −  300) = 0.333∠600 

 

 

 

c. 6∠300 + 2∠900 = 5.196 + j3 + j2 = 5.196 + j5  

A = √5.1962 + 52 = 7.21;  𝜃 = tan−1 (
5

5.196
) = 43.90 

Answer: 7.21∠43.90 

 

 

d. 2∠900 - 6∠300 = j2 – (5.196 + j3) = -5.196 – j1 

A = √5.1962 + 12 = 5.29;  𝜃 = tan−1 (
−1

−5.196
) = 190.90 

Answer: 5.29∠190.90 – NOTE: The negative signs must be observed with regards to the angle.  

The double negative states that the angle lies in the Third Quadrant, however, you calculator 

will give you an answer in the First Quadrant.  You must make sure to add 1800 to get the 

correct angle. 

 

 

e. 
6∠300

3∠900 =
6

3
∠(300 −  900) = 2∠−600 
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7. Convert the following values into impedances: 

a. C = 10µF, f = 200 Hz 

𝑍𝑐 =  
−𝑗

2𝜋 ∗ 200𝐻𝑧 ∗ (10 ∗ 10−6𝐹)
= −𝑗79.6Ω 

 

b. L = 20 mH, f = 20 Hz 

ZL = jωL = j*2π*20Hz*0.020H = j2.51Ω 

 

c. R = 15Ω, f = 100 Hz 

ZR = R = 15Ω 

 

8. In a given circuit, if vs(t) = 100cos(36001kt)V, determine the impedances of the following 

components: 

a. R = 100 Ω 

ZR = R = 100Ω 

 

b. C = 66 µF 

𝑍𝑐 =  
−𝑗

2𝜋 ∗ 1000𝐻𝑧 ∗ (66 ∗ 10−6𝐹)
= −𝑗2.41Ω 

c. L = 10 mH 

ZL = jωL = j*2π*1000Hz*0.010H = j62.8Ω 

9. In a given circuit, if vs(t) = 100cos(3600500t)V, determine the impedances of the following 

components: 

a. R = 150 Ω 

ZR = R = 150Ω 

 

b. C = 270 µF 

𝑍𝑐 =  
−𝑗

2𝜋 ∗ 500𝐻𝑧 ∗ (270 ∗ 10−6𝐹)
= −𝑗1.18Ω 

c. L = 144 mH 

ZL = jωL = j*2π*500Hz*0.144H = j452Ω 
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10. Convert the voltage source values to phasor RMS values 

a. 𝑣𝑠(𝑡) = 5 cos(360° ∗ 100 ∗ 𝑡) 𝑉 

 

The voltage source transforms to an RMS phasor by: 

Ṽs = 
5

√2
∠00 = 3.54𝑉𝑅𝑀𝑆∠00 

 

 

b. 𝑣𝑠(𝑡) = 377 cos(360° ∗ 60𝑘 ∗ 𝑡 + 30°) 𝑉 

 

The voltage source transforms to an RMS phasor by: 

Ṽs = 
377

√2
∠300 = 266.54𝑉𝑅𝑀𝑆∠300 

 

 

c. 𝑣𝑠(𝑡) = 169.73 cos(360° ∗ 400 ∗ 𝑡 − 45°) 𝑉 

 

The voltage source transforms to an RMS phasor by: 

Ṽs = 
169.73

√2
∠−450 = 120𝑉𝑅𝑀𝑆∠−450 

 

11. For the circuit below, determine the equivalent impedance.  Then write a voltage divider 

equation to determine the voltage drop over the inductor. 

 

 

Zeq = Zr + ZL + ZC = 4 + j8 + -j11 = (4 – j3)Ω = 5∠-36.90 

𝑉𝐿 =
𝑍𝐿

𝑍𝑒𝑞
𝑉𝑖𝑛 =

𝑗8

4−𝑗3
(10∠0°) = 16∠126.90  

 

 

 

 

Zr  = 4Ω  ZL = j8Ω ZC = -j11 Ω 

+ 10∠00 - 
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12. The circuit below is operating at 400 Hz. Determine the equivalent impedance. What is the 

voltage and current drop over each component when 𝑉𝑆 =  150𝑉∠0° , 𝑅 = 1𝑘Ω, 𝐿 = 30 𝑚𝐻, 

and 𝐶 = 20 𝜇𝐹 ? Also, find 𝐼𝑆 without using 𝑍𝑒𝑞 

 

ZR = 1kΩ ZL = jωL = j*2*π*400Hz*0.03H = j75.4Ω  𝑍𝐶 =
−𝑗

2𝜋∗400𝐻𝑧∗20𝑥10−6𝐹
= −𝑗19.9Ω 

𝑍𝑒𝑞 = (
1

1000
+

1

𝑗75.4
+

1

−𝑗19.9
)

−1

= 729.8𝑚Ω − 𝑗27Ω = 27Ω∠ − 880 

Vs = VR = VL = VC  = 150V∠00 

𝐼𝑅 =
𝑉𝑅

𝑍𝑅
=

150𝑉∠00

1000Ω
= 150𝑚𝐴∠00 𝐼𝐿 =

𝑉𝐿

𝑍𝐿
=

150𝑉∠00

𝑗75.4Ω
= 1.99𝐴∠ − 900 

𝐼𝐶 =
𝑉𝐶

𝑍𝐶
=

150𝑉∠00

−𝑗19.9Ω
= 7.54𝐴∠900 

By KCL, 𝐼𝑆 = 𝐼𝑅 + 𝐼𝐿 + 𝐼𝐶 = 150𝑚𝐴∠00 + 1.99𝐴∠ − 900 + 7.54𝐴∠900 = 5.55𝐴∠88.5°   

𝑉𝑆 

+  

𝑉𝑅 

− 

+  

𝑉𝐿 

− 

+  

𝑉𝐶  

− 
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13. For the circuit below, determine the equivalent impedance, given the input frequency is 2kHz,     

L = 27mH, C = 150nF, and R = 5kΩ 

 

ZR = R = 5kΩ ZL = jωL = j*2*π*2000Hz*0.027H = j339.3Ω 𝑍𝐶 =
−𝑗

2𝜋∗2000𝐻𝑧∗150𝑥10−9𝐹
= −𝑗530.5Ω 

𝑍𝑒𝑞 = −𝑗530.5Ω + (
1

5000Ω
+

1

𝑗339.3Ω
)

−1

= 22.9 − 𝑗193Ω = 194Ω∠ − 83.2° 

14. For the circuit below, determine the equivalent impedance, given the input frequency is 60Hz, R 

= 20 Ω, C = 15nF, and L = 2mH. (Assume the voltage source is AC despite the DC source symbol.) 

 

ZR = 20Ω ZL = jωL = j*2*π*60Hz*0.002H = j754.0mΩ 𝑍𝐶 =
−𝑗

2𝜋∗60𝐻𝑧∗15𝑥10−9𝐹
= −𝑗176.8𝑘Ω 

𝑍𝑒𝑞 = 20 + (
1

−𝑗176800
+

1

𝑗0.7540
)

−1

= 20 + 𝑗0.754Ω = 20.0Ω∠2.16° 
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15. For the circuit below, find v0(t) and i(t)

ZR = 5Ω 𝑍𝐶 =
−𝑗

2𝜋∗4𝐻𝑧∗0.1𝐹
= −𝑗398𝑚Ω Zeq = 5Ω - j 398mΩ 

𝑉𝑠̃ =
10

√2
𝑉𝑅𝑀𝑆∠0° = 7.07𝑉𝑅𝑀𝑆∠0° 

𝑉𝑜̃ =
𝑍𝐶

𝑍𝑒𝑞
𝑉̃𝑠 =

−𝑗0.398

5−𝑗0.398
(7.07𝑉𝑅𝑀𝑆∠0°) = (0.0793∠ − 85.4°)(7.07𝑉𝑅𝑀𝑆∠0°) = 561𝑚𝑉∠−85.40

𝑣𝑜(𝑡) = (561) ∗ (√2) cos(360° ∗ 4 ∗ 𝑡 − 85.4°) 𝑚𝑉 = 793cos(360° ∗ 4 ∗ 𝑡 − 85.4°)𝑚𝑉 

𝐼𝑆 =
𝑉𝑠̃

𝑍𝑒𝑞
=

7.07𝑉𝑅𝑀𝑆∠00

5−𝑗0.398
=

7.07𝑉𝑅𝑀𝑆∠0°

5.016Ω∠−4.55°
= 1.41𝐴𝑅𝑀𝑆∠4.550

𝑖𝑠(𝑡) = (1.41)(√2)𝑐𝑜𝑠(360° ∗ 4 ∗ 𝑡 + 4.55°)𝐴 = 1.99𝑐𝑜𝑠(360° ∗ 4 ∗ 𝑡 + 4.55°)𝐴 

16. For the circuit below, find 𝑉𝑜̃ and the current flowing through the capacitor

ZR = 60Ω 𝑍𝐶 = −𝑗25Ω ZL =  j20Ω 

𝑍𝑒𝑞 = 𝑍𝑅 + 𝑍𝐶𝐿 = 60 + (
1

−𝑗25
+

1

𝑗20
)

−1
= 60Ω + 𝑗100Ω = 116.6Ω∠59.040 

𝑉𝑜̃ =
𝑍𝐶𝐿

𝑍𝑒𝑞
VS=(𝑗100)/(60 + 𝑗100)*20𝑉∠-15° = (0.857∠31°)20𝑉∠-15° = 17.1𝑉∠16°

𝐼𝐶 =
𝑉0

𝑍𝐶
= 17.1𝑉∠16°

−𝑗25 = 17.1𝑉∠16°

25Ω∠−90°
= 684𝑚𝐴∠106°

𝑉𝑜̃




