
EE1002 Principles of Electronic Engineering Test 1 

Part I: Multiple choice (15 questions, 3 points per question, total 45 minutes) 

1. If 𝑧 ൌ
௔ାସ௝

ଶିଷ௝
 is a real number, where 𝑎 ∈ 𝑅, find a. 

Answer: a = -8/3 

2. If 𝑧 ൌ ቀ
ଵା௝

ଵି௝
ቁ
ସ
, find z. 

Answer: 1 

3. If 𝑦 ൌ √3 െ cosଶ 𝑥, then find the derivative of y. 

Answer: 
ୡ୭ୱ ௫ ୱ୧୬ ௫

√ଷିୡ୭ୱమ ௫
 

4. If sinሺ𝑥ሻ ൅ cosሺ𝑥ሻ ൌ
ଵ

ହ
   ቀെ

గ

ସ
൑ 𝑥 ൏ 0ቁ, find 𝑧 ൌ cosଶሺ𝑥ሻ. 

Answer: 16/25 

5. If sinሺ𝛼ሻ ൅ sinሺ𝛽ሻ ൌ 1 , cosሺ𝛼ሻ െ cosሺ𝛽ሻ ൌ
ଵ

ଶ
, find cosሺ𝛼 ൅ 𝛽ሻ 

Answer: 3/8 

6. Evaluate ׬ሺ1 െ sinଶ
௫

ଶ
ሻ𝑑𝑥 

Answer: 
ଵ

ଶ
ሺ𝑥 ൅ sin 𝑥ሻ ൅ 𝑐 

7. Evaluate ׬
௫

௫రିଵ
𝑑𝑥 

[Hint: 
ଵ

௬మିଵ
ൌ  

ଵ

ଶ
ቀ

ଵ

௬ିଵ
െ

ଵ

௬ାଵ
ቁ] 

Answer: 
ଵ

ସ
ln ቚ

௫మିଵ

௫మାଵ
ቚ ൅ 𝑐 

8.  Find the general solution of 
ௗమ௬

ௗ௫మ
൅

ௗ௬

ௗ௫
െ 12𝑦 ൌ 0 

Answer: 𝑦 ൌ 𝐴𝑒ିସ௫ ൅ 𝐵𝑒ଷ௫ 

9. For the following circuits, find the value of the current 𝑖 and the value of the voltage 𝑣. 

            
Answer: 𝑖 ൌ 2 𝐴,𝑣 ൌ 8 𝑉. 

10. Find the node voltage 𝑣௫ of the following circuit. 



 
Answer: 10 𝑉 

11. In the following circuit, 𝑅௅ை஺஽ is the load. Find the current 𝑖௅ை஺஽, voltage 𝑣௅ை஺஽, and power 𝑝௅ை஺஽ 

of 𝑅௅ை஺஽. 

 

Answer: 𝑖𝐿𝑂𝐴𝐷 ൌ 8 𝐴, 𝑣𝐿𝑂𝐴𝐷 ൌ 20 𝑉, 𝑝𝐿𝑂𝐴𝐷 ൌ 160 𝑊. 

12. Determine the current 𝑖௠ measured by the actual ammeter (Not ideal) in the following circuit. 

 
Answer: 𝑖𝑚 ൏ 1 𝐴 

13. Find the equivalent resistance seen by the source and the power supplied by the source. 

 

Answer: 𝑅𝑒𝑞 ൌ 500 Ω,𝑃 ൌ 3.2 𝑊. 

14. Determine the voltages 𝑣ଵ, 𝑣ଶ, 𝑣ଷ, and 𝑣ସ in the following circuit. 

 

Answer: 𝑣1 ൌ 4 V, 𝑣2 ൌ 2 𝑉, 𝑣3 ൌ
10

3
 V, 𝑣4 ൌ

8

3
 𝑉. 



 

15. Determine the value of the voltage measured by the ideal voltmeter 𝑣௠. 

 
Answer: 𝑣𝑚 ൌ െ1 𝑉 

Part II: Written Questions (2 questions, 25 points per question, total 40 minutes and 6 
minutes per question) 

Question 1 

(a) Find the derivative of y. 

  𝑦 ൌ
ଵ

ଶ
ln ሺe௖௢௦ସ௫ ൅ 1ሻ 

(b) Evaluate the following integrals. 

׬ (1
୪୬ሺ୲ୟ୬௫ሻ

ୡ୭ୱ ௫ ୱ୧୬ ௫
𝑑𝑥 

׬ (2
ଵା୪୬௫

ሺ௫୪୬௫ሻమ
𝑑𝑥 

Answer: 

a) 
ିଶୱ୧୬ሺସ௫ሻୣ೎೚ೞరೣ

ୣ೎೚ೞరೣାଵ
 

b)  

1) 
ଵ

ଶ
ሺln tan 𝑥ሻଶ ൅ 𝐶 

න
ln tan 𝑥

cos 𝑥 sin 𝑥
𝑑𝑥 ൌ න

ln tan 𝑥
cosଶ 𝑥 tan 𝑥

𝑑𝑥 ൌ න
ln tan 𝑥

tan 𝑥
secଶ 𝑥 𝑑𝑥 ൌ න

ln tan 𝑥
tan 𝑥

𝑑ሺtan𝑥ሻ 

ൌ න ln tan 𝑥 𝑑ሺln tan 𝑥ሻ ൌ
1
2
ሺln tan 𝑥ሻଶ ൅ 𝐶 

 

2) െ
ଵ

௫୪୬௫
൅ 𝐶 

න
1 ൅ ln𝑥
ሺ𝑥ln𝑥ሻଶ

𝑑𝑥 ൌ න
1

ሺ𝑥ln𝑥ሻଶ
𝑑ሺ𝑥ln𝑥ሻ ൌ െ

1
𝑥ln𝑥

൅ 𝐶 

 

(c) Find the general solution of the equation by using the integrating factor method: 

𝑥ଶ
𝑑𝑦
𝑑𝑥

െ y ൌ
𝑥ଶ

ሺ1 െ 𝑒௫ሻ𝑒
ଵ
௫

 

Answer: 

𝑦 ൌ 𝑒ିଵ/௫ ሺെ ln|𝑒ି௫ െ 1| ൅ 𝐶ሻ 



∵
𝑑𝑦
𝑑𝑥

െ
𝑦
𝑥ଶ

ൌ
1

ሺ1 െ 𝑒௫ሻ𝑒
ଵ
௫

 

∴ 𝑝ሺ𝑥ሻ ൌ െ
1
𝑥ଶ

,𝑄ሺ𝑥ሻ ൌ
1

ሺ1 െ 𝑒௫ሻ𝑒
ଵ
௫

 

𝐼𝐹 ൌ 𝑒௉ሺ௫ሻ, where 𝑃ሺ𝑥ሻ ൌ 𝑝ሺ𝑥ሻ׬ 𝑑𝑥 ൌ െ׬
ଵ

௫మ
𝑑𝑥 ൌ

ଵ

௫
 

∴ 𝐼𝐹 ൌ 𝑒
ଵ
௫ 

Multiplying both sides of the original equation by the integration factor gives: 

𝑒
ଵ
௫
𝑑𝑦
𝑑𝑥

െ 𝑒
ଵ
௫
𝑦
𝑥ଶ

ൌ 𝑒
ଵ
௫ ⋅

1

ሺ1 െ 𝑒௫ሻ𝑒
ଵ
௫

ൌ
1

1 െ 𝑒௫
 

∴ 𝑦𝑒
ଵ
௫ ൌ න

𝑑𝑥
1 െ 𝑒௫

ൌ න
𝑒ି௫𝑑𝑥
𝑒ି௫ െ 1

ൌ െන
1

𝑒ି௫ െ 1
𝑑ሺ𝑒ି௫ሻ ൌ െන

1
𝑒ି௫ െ 1

𝑑ሺ𝑒ି௫ െ 1ሻ 

∴ 𝑦𝑒
ଵ
௫ ൌ െ ln|𝑒ି௫ െ 1| ൅ 𝐶 

∴ 𝑦 ൌ 𝑒ିଵ/௫ ሺെ ln|𝑒ି௫ െ 1| ൅ 𝐶ሻ 
 

Question 2 

(a) Consider the following circuit. Given 𝑣ଶ ൌ
ଵ

ଷ
𝑣௦, 𝑖ଷ ൌ

ଵ

ହ
𝑖ଵ, and 𝑣ସ ൌ

ଷ

଼
𝑣ଶ, determine the values of 𝑅ଵ, 

𝑅ଶ, and 𝑅ସ. 

 

(b) Consider the circuit shown in the following figure (Ideal Voltmeter). Find the value of the resistance 𝑅. 

 



Answer: 

a) 𝑅1 ൌ 7 Ω,𝑅2 ൌ 20 Ω,𝑅4 ൌ 30 Ω 

Based on Voltage dividing method: 

𝑣ଶ ൌ
1
3
𝑣௦  →  ሺ50 Ω൅ 𝑅ସሻ ∥ 𝑅ଶ ൌ

𝑅ଶ ൅ 25 Ω
2

 

𝑣ସ ൌ
3
8
𝑣ଶ  →  

𝑅ସ
𝑅ସ ൅ 50 Ω

ൌ
3
8

 →  𝑅ସ ൌ 30 Ω 

Based on the current dividing method: 

𝑖ଷ ൌ
1
5
𝑖ଵ  →

𝑅ଶ
𝑅ସ ൅ 50 Ω

ൌ
1
4

 →  𝑅ଶ ൌ 20 Ω 

Then 

𝑅1 ൌ 7 Ω 

b) 8 Ω 

 

 

Apply KVL, 

16 ൌ 𝑣ଵ െ 0 →  𝑣ଵ ൌ 16 𝑉 

18 ൌ 𝑣ଵ െ 𝑣ଶ  →  18 ൌ 16 െ 𝑣ଶ →  𝑣ଶ ൌ െ2 𝑉 

𝑣ଷ ൌ 16 𝑉 

 

Apply KCL at node 3 

𝑣ଵ െ 𝑣ଷ
2

൅ 2 ൌ
𝑣ଷ
𝑅

 

Then 

𝑅 ൌ 8 Ω 


