
EE1002 Principles of Electrical Engineering  Assignment 1 
  

1. If 𝑧 ൌ
௔ାଷ௝

ଵିଶ௝
 , where 𝑎 ∈ 𝑅 (“∈ " means “belong to”, and “𝑎 ∈ 𝑅” means that a belongs to a real 

number.) 
a) If z is a real number, find a. 
b) If z is a purely imaginary number, find a.  
 
 
2.  

a) If  
௭̅

ଵା௝
ൌ 2 ൅ 𝑗 where 𝑧̅ is the complex conjugate of z. Find the complex number z. 

b)  If 𝑧ଵ ൌ
௬ାଷ௝

ଵା௫௝
  (𝑥,𝑦 ∈ 𝑅) is a real number and 𝑧ଶ ൌ ሺ𝑥𝑦 ൅ 𝑗ሻଶ. Find the complex conjugate of z2. 

c)  If 𝑧 ൌ
ଵା଻௝

ଶି௝
ൌ 𝑎 ൅ 𝑗𝑏 , find a, b, and z (modulus of z). 

 
 
3. Use Table 1 to find 𝑦′, given 
a) 𝑦 ൌ 𝑡ଶ 
b) 𝑦 ൌ 𝑡ିଷ 

c) 𝑦 ൌ
ଵ

√௧
 

d) 𝑦 ൌ ln 𝑡 
e) 𝑦 ൌ 𝑡ଵ/ଶ 
f) 𝑦 ൌ 𝑒ଷ௧ 
g) 𝑦 ൌ

ଵ

௘ఱ೟
 

h) 𝑦 ൌ sin ሺ2𝑡 ൅ 3ሻ 
i) 𝑦 ൌ tan ሺ

௧

ଶ
൅ 1ሻ 

j) y = arcsin(t + ) 
 
 
4. Find the derivatives of the following functions: 
a) 𝑦 ൌ 4𝑥ଷ െ 5𝑥ଶ 
b) 𝑦 ൌ 3sinሺ5𝑥ሻ ൅ 2𝑒ସ௫ 
c) 𝑦 ൌ 2eଷ௫ ൅ 17 െ 4sin ሺ2𝑥ሻ 
d) 𝑦 ൌ

ଵ

௫య
൅

ୡ୭ୱହ௫

ଶ
 

e) 𝑦 ൌ
ଶ௫య

ଷ
൅

ୣరೣ

ଶ
 

f) 𝑦 ൌ √𝑥 ൅ ln ሺ√𝑥ሻ [Hint:√𝑥 ൌ 𝑥ଵ/ଶ , and use the formula lnab = b lna] 
 
 
5. Consider the saw-tooth waveform shown in the following figure. Calculate the average value of this 

waveform over a complete period. 
 

 
 
 



6. Calculate the r.m.s. value of 𝑓ሺ𝑡ሻ ൌ 𝐴𝑠𝑖𝑛ሺ𝜔𝑡 ൅ 𝜑ሻ. (Hint: The period is given by T = 2𝜋/𝜔.) 
 
 
7. Evaluate the following integrals. 
a) ׬ 𝑥ଶ√𝑎ଶ െ 𝑥ଶ

௔
଴ 𝑑𝑥 

b) ׬
௫ௗ௫

√ହିସ௫

ଵ
ିଵ  

c) ׬
ௗ௫

√௫ାଵ

ସ
ଵ   (Hint: You may let 𝑡 ൌ √𝑥) 

d) ׬ 𝑥ସsin𝑥𝑑𝑥
గ
ିగ  

 
 
 
8. Find the general solution of 

(a) 
ௗ௫

ௗ௧
ൌ 2𝑥 

(b) ሺ1 ൅ 𝑡ሻ
ௗ௫

ௗ௧
ൌ 3 

(c) 
ௗ௬

ௗ௫
ൌ 𝑦ଶcos𝑥  

 
 
 
9. Find the general solution of 

(a) 
ௗమ௬

ௗ௫మ
൅ 3

ௗ௬

ௗ௫
െ 10𝑦 ൌ 0 

(b) 
ௗమ௬

ௗ௫మ
൅ 4𝑦 ൌ 0 

(c) 𝑦ᇱᇱ ൅ 8𝑦ᇱ ൅ 16𝑦 ൌ 0 
 
 
 
10. Find the general solution of the following differential equation by using the integrating factor 

technique: 

𝑥
𝑑𝑦
𝑑𝑥

െ y ൌ 𝑥ଶcosଷ𝑥 

 
 
 
11. Show that the following expression is equal to a constant. What is the value of this constant? 
 

2cos2a-1

2tan ቀ
𝜋
4 െ 𝑎ቁ sin2 ቀ𝜋4 ൅ 𝑎ቁ

 

 
 
 
12. A signal is given by 𝑦ሺ𝑥ሻ ൌ 𝐴 sinሺ𝑥 ൅ 𝜙ሻ   ሺ𝐴 ൐ 0;  0 ൏ 𝜙 ൏ 𝜋ሻ, 𝑥 ∈ 𝑅. It passes through the point 

𝑀ሺ
గ

ଷ
,
ଵ

ଶ
ሻ. The maximum value of y(x) is equal to 1. 

 
(1) Find 𝐴 and 𝜙. 

(2) If 𝑦ሺ𝛼ሻ ൌ
ଷ

ହ
,𝑦ሺ𝛽ሻ ൌ

ଵଶ

ଵଷ
, 𝛼,𝛽 ∈ ቀ0,

గ

ଶ
ቁ, find 𝑦ሺ𝛼 െ 𝛽ሻ. 

 


