
EE1002 Principles of Electronic Engineering Test 1 

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

Question 1 

(a) Evaluate the following integrals. 

a) ׬ cosଶሺ𝜋𝑡 ൅ 1ሻ 𝑑𝑡 

b) ׬
୪୬ሺ୲ୟ୬௫ሻ

ୡ୭ୱ ௫ ୱ୧୬ ௫
𝑑𝑥 

c)  ׬
ଵା୪୬௫

ሺ௫୪୬௫ሻమ
𝑑𝑥 

Answer: 

a) 
ଵ

ଶ
𝑡 ൅ ଵ

ସగ
sin 2ሺ𝜋𝑡 ൅ 1ሻ ൅ 𝐶 

b) 
ଵ

ଶ
ሺln tan 𝑥ሻଶ ൅ 𝐶 

c) െ
ଵ

௫୪୬௫
൅ 𝐶 

(b) 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 

Question 2 

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

 

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



 

Answer: 

a) 2 Ω 

b) 8 Ω 

 

 

Question 3 

The speed 𝑣ሺ𝑡ሻ of a particle is a function of time 𝑡 given by 𝑣ሺ𝑡ሻ ൌ 2 െ 𝑒ି௧. 

(a) Calculate the speeds of the particle at 𝑡 ൌ  0 and 𝑡 ൌ  3. What is the average speed over 
this time interval?                 

(b) Calculate the distance 𝑠 travelled by the particle between 𝑡 ൌ  0 and 𝑡 ൌ 3.  
(Hint: 𝑠 ൌ                (𝑣ሺ𝑡ሻ𝑑𝑡׬

(c) Acceleration is the rate of change of velocity with respect to 𝑡. Determine the acceleration 
𝑎 as a function of time and find its value at 𝑡 ൌ  4.        

(d) When is the maximum acceleration obtained? What is the maximum acceleration?   
 
Answer: 

(a) 𝑣ሺ0ሻ ൌ 1，𝑣ሺ3ሻ ൌ 2 െ 𝑒ିଷ 

𝑣௔ ൌ
5 ൅ 𝑒ିଷ

3
 

(b) 𝑠 ൌ 2𝑡 ൅ 𝑒ି௧ ൅ 𝐶 
𝑠 ൌ 5.0498 

(c) 𝑎 ൌ 𝑒ିସ 
(d) The acceleration a is a monotonically decreasing function, therefore it is maximum when 
t = 0, i.e., 𝑎௠௔௫ ൌ 𝑎ሺ0ሻ ൌ 𝑒଴ ൌ 1. 
 
                    
 


