
EE1002 Principles of Electronic Engineering Test 2 

Part I: Multiple choice (16 questions, 3 points per question, total 48 minutes) 
1. If (z - j) j = 2 + j, find z. 

Answer: 1 – j 

2. If tan α = 3/4, find cos2α + 2sin2α. 

Answer: 64/25 

3. If y = x6 sin(1/x), find the derivative of y. 

Answer: 6x5 sin(1/x) – x4 cos(1/x) 

4. Evaluate ׬ 𝑥𝑒௫
మ
𝑑𝑥 

Answer: 
ଵ

ଶ
𝑒௫

మ
൅ 𝑐 

5. Find the power consumed by resistors R1 and R2. 

 
Answer: P1:P2 = 1:2; P1 = 333 W 

6. Find the Norton equivalent with respect to terminals a-b in the following circuit. 

 

Answer: RN = 4 Ω, IN=2.5 A 

7. Find the Thevenin equivalent with respect to terminals a-b in the following circuit. 

 

Answer: Rth = 8.8 Ω, Uab = 0 V 

8. For the four inductors connected in the following circuit, find the equivalent inductance 
𝐿௔௕. 



 

Answer: 9 mH 

9. For the four capacitors connected as shown on the following circuit, find the equivalent 
capacitance 𝐶௔௕. 

 

Answer: 4 mF 

10. Find 𝑖 for the following circuit if 𝑣 ൌ 5ሺ1 െ 2𝑒ିଶ௧ሻ V. 

[Hint: You may use the KCL to solve the problem.] 

 
Answer: 5 ൅ 10𝑒ିଶ௧ A 

11. Determine the equivalent impedance 𝑍௘௤ of the following circuit at the frequency 𝜔 ൌ 1000 rad/s. 

 

Answer: 599∠ െ 26.5° Ω 

12. Express the voltage in the following figure in the general form 𝑣ሺ𝑡ሻ ൌ 𝐴𝑐𝑜𝑠ሺ𝜔𝑡 ൅ 𝜙ሻ 𝑉 where 𝐴 ൒ 0 

and െ180° ൏ 𝜑 ൑ 180°. 

 

 

Answer: 𝑣ሺ𝑡ሻ ൌ 0.045𝑐𝑜𝑠൫25𝜋𝑡 െ 90°൯ V 

13. Under steady-state dc conditions, find 𝑖௅ and 𝑣௖ of the following circuit. 



 

Answer: 𝑖𝐿 ൌ 2 A, 𝑣𝑐 ൌ 6 V 

14. Determine the capacitance of a capacitor when the voltage across it is 𝑣ሺ𝑡ሻ ൌ 12 cos൫500𝑡 െ 45°൯  𝐕 

and the current is 𝑖ሺ𝑡ሻ ൌ 3 cos൫500𝑡 ൅ 45°൯  𝐦𝐀. 

Answer: 𝐶 ൌ 0.5 uF 

15. Under the dc condition, find 𝑖௅, 𝑣஼ , and 𝑣ோ in the following circuit. 

 

Answer: 𝑖𝐿 ൌ 0.4 A, 𝑣𝐶 ൌ 16 V, 𝑎𝑛𝑑 𝑣𝑅 ൌ 0 V 

16. In the following circuit, the impedances are given by 𝑍ଵ ൌ 5∠51.3° Ω and 𝑍ଶ ൌ 8√2∠ െ 45° Ω. Find 

the current 𝑖ሺ𝑡ሻ. 

 

Answer: 𝑖ሺ𝑡ሻ ൌ 8.55 cos൫1250𝑡 ൅ 20°൯  A 

Part II: Written Questions (2 questions, 25 minutes per question, extra 6-minute upload 
time per question) 

Question 1 (25 points) 

(A) Fig. Q1(a) shows an ac circuit. The input voltage source is given by 𝑣௦ଵሺ𝑡ሻ ൌ 12 cos൫1000𝑡 ൅ 15°൯ V. 



           

Fig. Q1(a)                            Fig. Q1(b) 

 

Determine 

(a) the impedances of the capacitor 𝑍஼, 𝑍௅, and 𝑍ோ; (3 points) 
(b) the voltages VR, VL, and VC; (6 points) 

(c) the current 𝑖ሺ𝑡ሻ and its rms value; and (4 points) 
(d) the new current i(t) and its rms value if the inductor in Fig. Q1(a) is replaced by a 

second voltage source 𝑣௦ଶሺ𝑡ሻ ൌ 5 cosሺ1000𝑡ሻ V, as shown in Fig. Q1(b). (6 points) 
 

(B) If a current is given by 𝑖ሺ𝑡ሻ ൌ 𝐴 ൅ 𝐵𝑐𝑜𝑠ሺ𝜔𝑡ሻ, where A and B are constants, drive the 
formula of the rms value of 𝑖ሺ𝑡ሻ. (6 points) 

 

Answer:  

(A) 

(a)  𝝎 ൌ 𝟏𝟎𝟎𝟎 rad/s 

𝒁𝑪 ൌ െ𝒋𝟐𝟓 𝛀 

𝒁𝑳 ൌ 𝒋𝟔𝟓 𝛀 

𝒁𝑹 ൌ 𝟑𝟎 𝛀 

(b)  𝑽𝒔 ൌ 𝟏𝟐∠𝟏𝟓° V 

𝑽𝑹 ൌ 𝟕.𝟐∠ െ 𝟑𝟖.𝟏𝟑° V 

𝑽𝑳 ൌ 𝟏𝟓.𝟔∠𝟓𝟏.𝟖𝟕° V 

𝑽𝒄 ൌ 𝟔∠ െ 𝟏𝟐𝟖.𝟏𝟑° V 

(c) 𝒊ሺ𝒕ሻ ൌ 𝟎.𝟐𝟒𝒄𝒐𝒔 ሺ𝟏𝟎𝟎𝟎𝒕 െ 𝟑𝟖.𝟏𝟑°ሻ 𝐀 



𝑰𝑹𝑴𝑺 ൎ
𝟎.𝟐𝟒

√𝟐
ൌ 𝟎.𝟏𝟕 𝐀 

 

 

(d) For 𝑽𝒔𝟏 Source: 

𝑰𝟏 ൌ 𝟎.𝟑𝟏∠𝟓𝟒.𝟖° 

For 𝑽𝒔𝟐 Source: 

𝑰𝟏 ൌ 𝟎.𝟏𝟑∠𝟑𝟗.𝟖° 

 

𝒊ሺ𝒕ሻ ൌ 𝟎.𝟑𝟏 𝐜𝐨𝐬ሺ𝟏𝟎𝟎𝟎𝒕 ൅ 𝟓𝟒.𝟖°ሻ െ 𝟎.𝟏𝟑 𝐜𝐨𝐬ሺ𝟏𝟎𝟎𝟎𝒕 ൅ 𝟑𝟗.𝟖°ሻ 

𝒊ሺ𝒕ሻ ൌ 𝟎.𝟑𝟏 𝐜𝐨𝐬ሺ𝟏𝟎𝟎𝟎𝒕 ൅ 𝟓𝟒.𝟖°ሻ ൅ 𝟎.𝟏𝟑 𝐜𝐨𝐬ሺ𝟏𝟎𝟎𝟎𝒕 െ 𝟏𝟒𝟎°ሻ 

𝒊ሺ𝒕ሻ ൌ 𝟎.𝟏𝟗 𝐜𝐨𝐬ሺ𝟏𝟎𝟎𝟎𝒕 ൅ 𝟔𝟓°ሻ  

 

𝑰𝑹𝑴𝑺 ൌ ඥ𝟎.𝟏𝟗𝟐/𝟐 ൌ 𝟎.𝟏𝟑 𝐀 

 

Power cannot be calculated by superposition. 

∴A traditional wrong answer is 𝑰𝑹𝑴𝑺 ൌ ට𝟎.𝟑𝟏𝟐

𝟐
൅

𝟎.𝟏𝟑𝟐

𝟐
 ൌ 𝟎.𝟐𝟒 𝐀 

(B) 

𝑷 ൌ 𝑰𝑹𝑴𝑺
𝟐 𝑹 → 𝑰𝑹𝑴𝑺 ൌ ඨ𝑨𝟐 ൅

𝑩𝟐

𝟐
 

Question 2 

(A) Fig. Q2(a) shows a dc circuit. The input voltage source is 9 V. 



 
Fig. Q2(a) 

 

Fig. Q2(b) 

Find 

(a) the voltage U and power of R if R = 20 Ω; and (5 points) 
(b) the resistance R by using mesh analysis if U = 4.5 V. (10 points) 

(B) If the resistor R is removed as shown in Fig. Q2(b), find the Thevenin equivalent circuit at 
terminals a-b. (10 points) 

 

Answer:  

(A): 

(a)  𝑼 ൌ 𝟒.𝟔𝟔 𝐕 

𝑷 ൌ 𝟏.𝟎𝟖 𝐖 

(b)  𝑹 ൌ 𝟏𝟖 𝛀 

(B) 𝑽𝒕𝒉 ൌ 𝟔.𝟕𝟓 𝐕 

𝑹𝒕𝒉 ൌ 𝟗 𝛀 

 
 

 
 


