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1.  Evaluate 
51

1

53

1





.        [4 marks] 

 

2. Solve the inequality  .5231 2  xxx        [6 marks] 

 

3. If  ,2log2log3log
2

ax
a

x
aaa 








 express x  in terms of .a    [7 marks] 

 
 

4. a) Express iz  3 in polar form. 
 [3 marks] 

 

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

.6122 izizz   Find the possible values of .z  
                                                                  [4 marks] 

 
 
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, 40S  of the series. 

                         [5 marks] 
 

b) Expand 
 321

1

x
 in ascending powers of x up to the term in 3x  and state the  

 

range of x  such that the expansion is valid. Hence, approximate   39.0 
. 

          [8 marks] 
 

 

6. Given a matrix 


















123

10

11

q

p

T . 

 

 a) Show that  pqT 311  .       [3 marks] 

 

 b) Find the values of p and q if 6T  and the minor for element 22a  is 5 . 

            [4 marks] 
  

 c) Hence, determine the inverse of T , 1T  by using the adjoint method. 
            [6 marks] 
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Final Answers 
 
1.   1 

 

2.    4,21,2   

  

3.  ax 4   

  

4. a) 


























6

5
sin

6

5
cos2


iz  

 

 b) iziz  3,33  

 

5. a) 6040 S  

b) ...802461 32  xxx        ;          
2

1
x      ;       37.1  

 

6. a) shown 

 

b) 1,2  qp  

 

c) 





























6

1

6

1

2

1
6

1

6

5

2

1
2

1

2

1

2

1
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Answer Scheme 

 
 

1. 






























 51

51

51

1

53

53

53

1
 

 

 
4

51

4

53 



  

 

 

4

4
  

 
1  

 

2. 5231 2  xxx  
 
 

52313 22  xxxx  

 

08202 22  xxxx  

 
      042021  xxxx  

 
 
 
 
 
 
 
 
 
 
    ,21,                 4,2  

 
Final solution : 
 
 
 
  
 

 
 
 
   
                                      4,21,2   

-1 2 4 -2 

4 2 -1 -2 

-2 
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3.  ax
a

x
aaa 2log2log3log

2









 

 

                   axaa 2log2log 3   





















axa

x
aa

2

8
loglog

2
 

axa

x

2

8
2 
  

22 82 aaxx   

082 22  aaxx  

   024  axax  

axax 2or4   

 
Since 0a , ax 2  
 

 ax 4  

 

4. a)     213 22
r  

   

  
63

1
tan 1 

    

  
6

5
arg,


   

 

  Polar form : 


























6

5
sin

6

5
cos2


iz  

 

 b) Let yixz  ,  yixz   

       iyixiyixyix 6122   

  iyixiiyx 61222 2222   

  ixiyyx 6122222   

 

  1...............................12222  yyx  

  2......................................................62 x  

 

 1229,3 2  yyx  

 

 0322  yy  

    013  yy  

 1,3  yy  

 
 iziz  3,33  
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5. a) 40,
1




 a
r

a
S  

  60
1

40


 r
 

 

 
3

1
1

60

40
 rr  

 

 
 
r

ra
S

n

n





1

1
 

 60

3

1
1

3

1
140

40

40 
























S  

 

b)                 ...2
!3

543
2

!2

43
23121 323 





  xxxx  

                  ...802461 32  xxx  
 

 This expansion is valid for 
2

1
then      12  xx  

 x219.0   
 05.0 x  

 

         323 05.08005.02405.06105.021    

                         37.1  
 
 
6. a) Expansion along the first row 
 

  
23

0

13

10
1

12

1
1

q
p

q
T





  

            qpq 30302    

       pqq 332   

        pq 311       shown 

 

 b) Given 6T  

 
    6311  pq  

   1......................53  pqq  

 
  Minor, 522 a  
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  5
13

1


p
 

  2531  pp  

 
  Substitute 2p  into (1) ; 

 
    1523  qqq  

   
 1,2  qp  

 

c) TCT adj  

  

T









































10

11

10

21

11

21

23

11

13

21

12

21

23

10

13

10

12

11

 

 

  

T

























113

153

333

 

  
























113

153

333

 

 

 Tadj
T

T
11   

        
























113

153

333

6

1
 

                   































6

1

6

1

2

1
6

1

6

5

2

1
2

1

2

1

2

1

 

 
 
 
 
 
 




