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1. Please read the instructions given in the question paper CAREFULLY. 

 
2. This question paper is printed on both sides of the paper. 

 
3. Please write your answers on the answer booklet provided. 

 
4. Answer should be written in blue or black ink except for sketching, graphic and 

illustration. 
 

5. This question paper consists of ONE (1) section only. Choose and answer 5 out of 6 
questions. 

 
6. Answer all questions in English. 

7. Standard Transformation Table is appended. 
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(Total: 100 marks) 

INSTRUCTION: There are six questions. ANSWER FIVE (5) questions only. 

                      Please use the answer booklet provided. 
 

 

Question 1  

 

(a) What value of x  satisfies the matrix equation 

 

T

x

x

x

x

58

1470

523

0
 ?  

(3 marks) 

 

(b) Given 
01

12
and2

1

2

3

A

yx

B  

 

Compute the values of x and y  if   AB 2
. 

(7 marks) 
 
 

(c)  Given the determinant of matrix  

100

1101

010

0011

t

a
A  is  1-a+at.  

 

Use Cramer’s rule to show that the solution of  the following system of equation 

for  x  is given by  
ata

GtGaTb
x

1
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(10 marks) 
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Question 2  

 

(a)       Given matrix 
243

432

i

i
A , 

(i) Determine the eigenvalues of matrix A.  

(5 marks) 

(ii) Determine the corresponding eigenvectors of matrix A for 3 .  

           (5 marks) 

 

 

(b)       The transformation S maps the point P(x,y,z) onto the point ',','' ZYXP  under the   

     transformation  

                                     

'

'

'

Zz

Yzy

Xzyx

 
           (i)      Determine the matrix operator for the transformation S. 

(1 mark) 

           The transformation T has the matrix operator 

                                                                   

122

212

221

  
           Given that U is the compound transformation consisting of T followed by S 

 

           (ii)     Find the matrix operator for this compound transformation U. 

(4 marks) 

           (iii)     Find the image of the point A(4,8,4) under the transformation U. 

(3 marks) 

 

 

(c)       Matrix  N represents reflection in the line 3y=6x.  Find the matrix operator N.  

(2 marks) 
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Question 3 

 

(a) Determine a complex number  z  such that the determinant ,  

                                                                  i

i

iz

ii

3

100

10

11

 

            (5 marks) 

 

(b) Determine the roots of the quadratic equation    05)1(32 iziz     

            in the form iyx ,   where x and y are real number.   

                    (15 marks) 

 

 

 

Question 4 

 

(a) Given  polynomial )7()5()( 223 kzkzzzP .  

(i) Determine the value of  k ,given that  3  is a zero of  P(z). 

(4 marks) 

(ii) Hence, factorize completely )(zP  in real domain for k=1.                                                                                                                                     

                               (5 marks) 

 

(b) The transform of a signal is given by  
102

26
)(

2 ss

s
sF . 

Decompose )(sF  completely in the Complex Domain.                                                                                                                                     

                              (11 marks) 
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Question 5  

 

(a) A particle is under the action of the following forces   4321 and,, FFFF      shown 

in Figure 1.   Calculate the magnitude and the direction of the resultant force to the 

horizontal line. 

(8 marks) 

 
 
 

            
  

(b) Given  vectors   
~~~~

236 kjia    and   
~~~~

42 kjtib .   

 (i) Calculate  
~~

, ba    and  dot product, 
~~

.ba     

(5 marks) 

(ii) Determine scalar  t  if the angle between  vectors  

 
~
a   and  

~
b is    

21

4
cos 1

. 

(7 marks) 

 

 
 
 
 
 
 
 
 
 

15N 

15N 

10N 

20N 
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Question 6  

 

(a) Given the vectors     
~~~

32 kjiOA
      ,   

~~~
32 kjiOB

 

(i) Determine the vector  OC  where  .OBOAOC
    

 

(3 marks) 

 

(ii) Hence, calculate the area of the triangle ABC, giving your answer to 3 

decimal places.
                 

 

(7 marks)
 

 

(b) Let the vectors  
~~
uandv

 
be defined by    

           
~~~~

735 kjiv
  

~~~~
2115 kjmiu

 

(i) Find m  such that 
~~
uandv  are perpendicular.  

(4 marks)
 

(ii) If  m=6, find the angle between 
~~
uandv ,  giving your answer  

to 2 decimal places. 

(6 marks)
 

 

  

 

 

 

 
 

END OF QUESTION 

 

 

 

 

 



 

SEPTEMBER 2014                                                                                                                                      CONFIDENTIAL 

FKB10103 / FKB13102 ENGINEERING TECHNOLOGY MATHEMATICS 1 6 

APPENDIX 1 

 
STANDARD TRANSFORMATIONS 

 
(1) 

 

 

Rotation through an angle ,  , about 
the origin 

 

 

cossin

sincos
M  

 

 
 

(2) 
 
 

 

Rotation through  
2

 

clockwise about the origin 

 

01

10
M  

 

 
 

(3) 
 
 

 

Rotation through  
2

 

anti -clockwise about the origin 

 

01

10
M  

 

 
(4) 

 
Enlargement / Reduction by a factor of 

k along the x – axis 
 

 

10

0k
M  

 
(5) 

 
Enlargement / Reduction by a factor of 

k along the y - axis 

 

k
M

0

01
 

 
(6) 

 
Enlargement /  Reduction by k units 

 

k

k
M

0

0
 

 
 

(7) 
 

 
 

Reflection in the x-axis 

 

10

01
M  

 

 
 

(8) 
 

 
 

Reflection in the y-axis 

 

10

01
M  

 

 
 

(9) 
 

 
 

Reflection in the line :  xy   or  

0xy  

 

01

10
M  

 

 
 

(10) 
 

 
 

Reflection in the line :  xy   or  

0xy
 

 

 

01

10
M  
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(11) 

 

Shear of O in the direction  Ox 
 

 

10

tan1
M  

 
(12) 

 

Shear of O in the direction  Oy 
 

 

1tan

01
M  

 
 

(13) 
 

 
Reflection in the line :  

 mxy    

or   

tanxy  

 
 

NOTE :  

tanm  

 

2cos2sin

2sin2cos
M  

 
 

where : 
 

2

2

2

2

1

1

tan1

tan1
2cos

m

m
 

 
 

22 1

2

tan1

tan2
2sin

m

m
 

 

 
(14) 

 
Rotation about y-axis 

(measured from z-axis) 

 
 
 
 
 
 

 
(15) 

 
Rotation about z-axis 

(measured from x-axis) 

 
 
 
 
 
 

 
(16) 

 
Rotation about x-axis 

(measured from y-axis) 

 
 
 
 
 
 

 

cos0sin

010

sin0cos

100

0cossin

0sincos

cossin0

sincos0

001


