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1.  Evaluate 
1

3-√5
-	

1

1+√5
 . 

2.  Solve the iequality � − 1 <	�� − 	3	 ≤ 2� + 5. 

3.  If ���� 	�
�

��
� = 3	����	2 −	 ����(� − 2�), express x in terms of a. 

4.  (a) Express � = 	−	√3 − 	� in polar form. 

(b) Given that the complex number z and its conjugate �̅  satisfy the equation 

��̅ + 	2�� = 12 + 6�. Find the possible values of z. 

5. (a) Given the first term of a geometric series is 40 and its sum to infinity is 60. Find 

the sum of the first forty terms, S40 of the series. 

 (b) Expand 
�

(����)�
 in ascending powers of x up to the term in x3 and state the range 

of x such that the expansion is valid. Hence, approximate (0.9)-3. 

6. Given a matrix T = �
1 1 �
0 −� 1
3 2 1

�. 

(a) Show that |�|= 1 − � (1 − 3� ). 

(b) Find the values of p and q if |�|= 6 and the minor for element a22 is -5. 

(c) Hence, determine the inverse of T, T-1 by using the adjoint method. 
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1. Evaluate 
1

3-√5
-	

1

1+√5
 . 

Solution 

1

3-√5
-	

1

1+√5
 

=
1

3	 −	√5	
�
3	 +	√5	

3	 +	√5	
� −	

1

1+√5
	�
1	-	√5

1	-	√5
� 

 

=
3 +	√5

4	
+	
1	-	√5

4
	 

 

= 
4

4
 

 

= 1 
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2.  Solve the iequality � − 1 <	�� − 	3	 ≤ 2� + 5. 

Solution 

� − 1 < 	�� − 	3	 ≤ 2� + 5 

�� − 	3 > � − 1 
�� − 	� − 2 > 0  
(� + 1)(� − 2) > 0  
 
 
 
 
 
 
 

 
� < 	−1	��	� > 2 

 

and �� − 	3	 ≤ 2� + 5 
�� − 	2� − 8	 ≤ 0  
(� + 2)(� − 4) ≤ 0  

 
 
 
 
 
 
 
 

−2	 ≤ �	 ≤ 4 
 

 
 
 
 
 
 
 
 

{�:	 − 2 ≤ � <	−1}	∪ 	{�:2 < �	 ≤ 4} 
 

 
 

 
 

-2 4 
-1 2 

-2 -1 2 4 
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3.  If ���� 	�
�

��
� = 3	����	2 −	 ����(� − 2�), express x in terms of a. 

Solution 

���� 	�
�

��
� = 3	����	2 −	 ����(� − 2�) 

���� 	�
�

��
� = ����	2

� −	����(� − 2�) 

���� 	�
�

��
� = ���� 	�

8

� − 2�
� 

�
�

��
� = �

8

� − 2�
� 

�� − 	2�� = 8�� 

�� − 	2�� − 8�� = 0  

(� − 4�)(� + 2�) = 0  

� = 4�	��	� = 	−2� 

�����	� > 0 , 					�	 ≠ 	−2� 

� = 4� 



UPS QS015 Session 2013/2014 

 

Chow Choon Wooi  Page 6 
 

4.  (a) Express � = 	−	√3 − 	� in polar form. 

(b) Given that the complex number z and its conjugate �̅  satisfy the equation 

��̅ + 	2�� = 12 + 6�. Find the possible values of z. 

 

Solution 

(a) � = 	��−√3�
�
+ (−1)�	 = 2 

∝= ����� 	
1

√3
= 	
�

6
 

��������, � = 	−
5�

6
 

�����	����, 

� = 2 ���� �−
5�

6
� + 	� sin �−

5�

6
�� 

 

(b) ���	� = � + ��, 														�̅ 	= � − �� 

(� + ��)(� − ��) + 	2�(� + ��) = 12 + 6� 

�� −	���� + 	2�� + 2��� = 12 + 6� 

�� +	�� − 	2� + 2�� = 12 + 6� 

�� +	�� − 	2� = 12   .....................................(1) 

2� = 6    .....................................(2) 

� = 3,   9 + �� − 	2� = 12 

�� − 	2� − 3 = 0  

(� − 3)(� + 1) = 0  

� = 3,					� = 	−1 

∴ � = 3 + 3�,					� = 3 − � 
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5. (a) Given the first term of a geometric series is 40 and its sum to infinity is 60. Find 

the sum of the first forty terms, S40 of the series. 

 (b) Expand 
�

(����)�
 in ascending powers of x up to the term in x3 and state the range 

of x such that the expansion is valid. Hence, approximate (0.9)-3. 

 

Solution 

(a) �� = 	
�

���
 , � = 40  

 

40

1 − �
= 60  

 

40

60
= 1 − � 

 

∴ � = 	
1

3
 

 

�� = 	
�(1 − ��)

1 − �
 

 

��� = 	

40 �1 − �
1
3�
��

�

1 −
1
3

 

 

��� = 	60  
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(b) (1 − 2�)�� 

= 1 +	(−3)(−2�) +	
(−3)(−4)

2!
(−2�)� +	

(−3)(−4)(−5)

3!
(−2�)� +	… 

= 1 + 	6� + 24�� + 	80 �� + ⋯ 

 

The expansion is valid when 

|2�|< 1   

|�|<
1

2
 

0 .9 = 1 − 2� 

∴ � = 0 .05  

[0 .9]�� = 	 [1 − 2(0 .05 )]�� 

= 1 + 6(0 .05 ) + 	24(0 .05 )� + 	80 (0 .05 )� 

= 1.37 
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6. Given a matrix T = �
1 1 �
0 −� 1
3 2 1

�. 

(a) Show that |�|= 1 − � (1 − 3� ). 

(b) Find the values of p and q if |�|= 6 and the minor for element a22 is -5. 

(c) Hence, determine the inverse of T, T-1 by using the adjoint method. 

 

Solution 

(a) Expansion along first row 

|�|		= 	������ −	������ +	������ 

= 		1 �
−� 1
2 1

� − 	1 �
0 1
3 1

� + 	� �
0 −�
3 2

� 

=		 (−� − 2) −	(0 − 3) + 	� (0 + 3� ) 

=	−� − 2 + 3 + 3� �  

= 		1 − � 	(1 − 3� ) 

(b) Given 

|�|= 6 

1 − � (1 − 3� ) = 	6 

−� + 3� � = 	5  ....................... (1) 

�����, ��� = 	−5 

�
1 �
3 1

� = 	−5 

1 − 3� = 	−5 

� = 2 

−� + 3(2)� = 5 

� = 1 

∴ � = 2, � = 1 
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(c) ���	� = �� 

=	

⎣
⎢
⎢
⎢
⎢
⎡+ �

−1 1
2 1

� − �
0 1
3 1

� + �
0 −1
3 2

�

− �
1 2
2 1

� + �
1 2
3 1

� − �
1 1
3 2

�

+ �
1 2
−1 1

� − �
1 2
0 1

� + �
1 1
0 −1

�⎦
⎥
⎥
⎥
⎥
⎤
�

 

 

=	 �
−3 3 3
3 −5 1
3 −1 −1

�

�

 

 

=	 �
−3 3 3
3 −5 −1
3 1 −1

� 

 

�������	��	�, ��� = 	
1

|�|
	���	� 

=	
1

6
	�
−3 3 3
3 −5 −1
3 1 −1

� 

 

=	

⎣
⎢
⎢
⎢
⎢
⎡−
1

2

1

2

1

2
1

2
−
5

6
−
1

6
1

2

1

6
−
1

6⎦
⎥
⎥
⎥
⎥
⎤

 

 


