
  
 

Exercises for Week 1 
 

 
1. Determine the values of the following functions: 
 

(a)  cos $!
"
% 

 
(b)  sin $!

"
% 

 
(c)  cos $#!

$
% 

 
(d)  sin $%!

&
% 

 
(e)  𝑒'

!
"  

 
(f)  𝑒'! 
 

 
 
2. Determine the values of the following geometric series: 

 
(a) 

)0.2(
)

(*+

 

 

(b) 
)0.2(
,

(*+

 

 
(c) 

)2(
-+

(*%

 

 

(d) 
)2(
,

(*+

 

 
(e) 

)5 ∙ (−0.3)(
&

(*+

 
(f) 

)(−0.9)(
,

(*+

 

 
 

3. Solve the following Integrations. 
 
 
(a) 4𝑒.'(/#0𝑑𝑡 

 
 

(b) 
4 𝑒.'(/#0𝑑𝑡
1#

.1#
 

 

 
 

 
 
  



  
 

Solution of Exercise 1 
 
Question 1 
 
(a) 

cos $
𝜋
6% = cos(302	) =

√3
2  

(b) sin $
𝜋
6% = sin(302) =

1
2 

(c) cos =
3𝜋
2 > = cos(2702) = 0 

(d) 
sin =

5𝜋
4 > = sin $𝜋 +

𝜋
4% = −sin $

𝜋
4% = −sin(452) = −

√2
2  

(e) 
𝑒'

!
# = cos $

𝜋
3% + 𝑗 sin $

𝜋
3% = cos(602) + 𝑗 sin(602) =

1
2 + 𝑗

√3
2  

(f) 𝑒'! = cos(𝜋) + 𝑗 sin(𝜋	) = −1 

 
 
Question 2 
 

𝑎 + 𝑎𝑟 + 𝑎𝑟$ + 𝑎𝑟# + 𝑎𝑟& +⋯+ 𝑎𝑟3.-	 = ) 𝑎𝑟(
3.-

(*+

= 𝑎F
1 − 𝑟𝑁

1 − 𝑟
G	

 
(a)  

)0.2(
)

(*+

=
1 − 0.2-+

1 − 0.2 ≅ 1.25 

 

(b) 
)0.2(
,

(*+

=
1

1 − 0.2 =
1
0.8 = 1.25 

 

(c) 
)2(
-+

(*%

=)2(
-+

(*+

−)2(
&

(*+

=
1 − 2--

1 − 2 −
1 − 2%

1 − 2	 = 2-- − 2% = 2016 

 



  
 

(d) 
)2(
,

(*+

= ∞ 

 

(e) 
)5 ∙ (−0.3)(
&

(*+

= 5F
1 − (−0.3)%

1 − (−0.3) G = 3.855 

 
 

(f) 
)(−0.9)(
,

(*+

=
1

1 − (−0.9) =
1
1.9 = 0.526 

 
 
 
 
 
Question 3 
 
(a) 4𝑒.'(/#0𝑑𝑡 = −

1
𝑗𝑘𝛺2

𝑒.'(/#0 + 𝐶 

 
 
 
 

(b) 
4 𝑒.'(/#0𝑑𝑡
1#

.1#
= N−

1
𝑗𝑘𝛺2

𝑒.'(/#0O
.1#

1#
= −

1
𝑗𝑘𝛺2

P𝑒.'(/#1# − 𝑒'(/#1#Q 

=
2
𝑘𝛺2

∙
1
2𝑗 P𝑒

'(/#1# − 𝑒.'(/#1#Q =
2sin(𝑘𝛺2𝑇2)

𝑘𝛺2
 

 
 


