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INSTRUCTION:  

This section consists of FOUR (4) structured questions. Answer ALL questions. 

  

ARAHAN: 

Bahagian ini mengandungi EMPAT (4) soalan berstruktur. Jawab SEMUA soalan. 

 

QUESTION 1 

SOALAN 1 
 

a)    Solve the following expressions in the simplest form. 

   Ungkapkan setiap yang berikut dalam bentuk termudah.  

                                                                                  

i. 
     

( ) ( )abab −−+ 2534
2
1         

[3 marks] 

         [3 markah] 

 

ii. 
12

4
276

412
2

2

−
÷

+−
−

x
x

xx
xx        

[3 marks] 

[3 markah]                                                                                                                                                                     

                                                                                                                                                                                 

b) Solve the equation of 743 2 =− tt  by using Quadratic Formula. 

Selesaikan persamaan bagi 743 2 =− tt dengan menggunakan Formula 

Kuadratik. 

                                                                                                                [7 marks] 

       [7 markah]      

 

 

 

 

 

 

     

CLO 1 
C3 

CLO 1 
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c)  

i.       Calculate the value of A and B by using Partial Fraction Decomposition   

            Method.  

                     Kirakan nilai A dan B dengan menggunakan Kaedah Komposisi Pecahan     

                     Separa. 

 

( ) ( )5154
135

2 +
+

−
=

−+
+

x
B

x
A

xx
x  

[5 marks] 

[5 markah] 

 

  ii.      Calculate the partial fraction for the following equation. 

                     Kirakan pecahan separa bagi persamaan yang berikut. 

 

( ) ( )31 2

2

−+ xx
x  

          [7 marks] 

[7 markah] 
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QUESTION 2 

SOALAN 2  
 

a)         i.     Given two complex numbers iZ 321 −=  and iZ +−= 52 . Determine    

                      21 2ZZ + . 

Diberi dua nombor kompleks iZ 321 −= dan iZ +−= 52  .Tentukan

21 2ZZ + . 

[3 marks] 

[3 markah] 

    

ii.    Solve  
i22

1
+

 in the form bia + . 

        Selesaikan 
i22

1
+

dalam bentuk bia + . 

[4 marks] 

[4 markah]                                                                                                                                                                

   

b) Given iT 86 −=  and iU +−= 4 . 

      Diberi iT 86 −= dan iU +−= 4 .   

 

i. Determine modulus and the argument of 
U
T  

                 Tentukan  modulus dan hujah bagi 
U
T                                                  

                                                                                                                          [6 marks] 

[6 markah] 

                                                                                                                                     

ii. Sketch the Argand’s Diagram of 
U
T . 

Lakarkan Rajah Argand 
U
T

.    

               [2 marks] 

[2 markah]                                                                                                                                                    

CLO 1 
C3 

CLO 1 
C3 



SULIT                                                                   DBM 10013: ENGINEERING MATHEMATICS 1 
 

 5 SULIT 
 

c) Given ( ) 38.67sin38.67cos13 iX += , 𝑌𝑌 = −4 − 2𝑖𝑖 and 𝑍𝑍 = −3 + 𝑖𝑖. Compute 

the following in Cartesian form.  

Diberi ( ) 38.67sin38.67cos13 iX += , 𝑌𝑌 = −4 − 2𝑖𝑖 dan 𝑍𝑍 = −3 + 𝑖𝑖. Kirakan 

yang berikut dalam bentuk Cartesan. 

 

i. ZY −   

          [2 marks] 

[2 markah] 

  

ii. XY2                                                                                                                                          

          [4 marks] 

[4 markah]  

  

iii. 
Y2
1  

          [4 marks] 

[4 markah] 
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QUESTION 3 

SOALAN 3 
 

a) Given matrix A = 






 −
10
5

2
3

7
2

. 

   Diberi matrik A= 






 −
10
5

2
3

7
2

. 

  

i. Express the order of matrix A,   

Nyatakan peringkat bagi matriks A,  

[1 mark] 

[1 markah] 

           

 

ii. Convert matrix A to matrix TA .  

Tukarkan matriks A kepada matriks TA . 

  [2 marks] 

[2 markah]  

                                                                                                                                                          

               iii.      Express the elements of 23211211 ,, aandaaa   

                        Nyatakan unsur-unsur 23211211 ,, adanaaa  

                             [4 marks] 

[4 markah] 

                                                                                                                              

 

 

 

 

 

 

                                         

CLO 1 
C2 
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b) If  















−
−

=







=
















−=
















−
−

=
3
1
3

3
4
1

435
312

,
331
107
082

,
4
1
3

7
7
2

EandDCB , calculate: 

Jika 















−
−

=







=
















−=
















−
−

=
3
1
3

3
4
1

435
312

,
331
107
082

,
4
1
3

7
7
2

EdanDCB , kirakan 

 

i. B+E 

         [2 marks] 

[2 markah] 

                                                                              

ii. (B+E)T – 3D 

         [3 marks] 

[3 markah] 

           

iii. 2DC 

         [3 marks] 

[3 markah] 

        

c) Calculate the values of x, y and z for the following linear simultaneous equation 

by using the Inverse Matrix Method. 

Kirakan nilai x, y dan z bagi persamaan linear serentak berikut dengan 

menggunakan Kaedah Matrik Songsang. 

  

1022
822

1

=++
=+−

=−−

zyx
zyx

zyx
 

          [10 marks] 

[10 markah] 

                                                                                                                                                                         

        

 

 

       

CLO 1 
C3 

CLO 2 
C3 
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QUESTION 4 

SOALAN 4  
 

a)        Given P, Q and R are the point with coordinates ( )2,3,2 , ( )3,4,1− and ( )1,5,2−  

           respectively. 

           Diberi P, Q dan R adalah koordinat bagi titik ( )2,3,2 , ( )3,4,1−  dan ( )1,5,2−  

             masing-masing.  

 

i. Express the position vector of each point in the form of  i, j and k.  

Nyatakan vektor posisi bagi setiap titik dalam bentuk i , j dan k. 

 [3 marks] 

[3 markah] 

 

ii. Find the vector PQ  and vector QR . 

Dapatkan vektor PQ dan vektor QR. 

 [4 marks] 

[4 markah]                                                                                                         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CLO 1 
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b)  

i. ABCD in Figure 4(b) i is a parallelogram.  

ABCD dalam  Rajah 4(b) i adalah sebuah segiempat selari. 

 
Figure 4(b) i / Rajah 4(b) i 

 

 Based on Figure 4(b) i, write the single vector for  BDAB +  and 

ABAD + . 

 Berdasarkan dengan Rajah 4(b) i, tuliskan vector tunggal bagi 

BDAB +  dan ABAD + . 

     [4 marks] 

[4 markah] 

 

ii. Given ( )2,3,5 −−=A  and ( )3,2,3 −=B . Calculate the unit vector in the 

direction of AB . 

 Diberi ( )2,3,5 −−=A  dan ( )3,2,3 −=B . Kirakan vektor unit pada arah 

AB . 

           [4 marks] 

[4 markah] 

 

 

 

 

 

 

CLO 1 
C3 
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c) Given the position vector kjiOR 634 −+= , kjiOS +−= 42  and 

kjiOT 223 −+−= . Calculate: 

 Diberi vector kedudukan kjiOR 634 −+= , kjiOS +−= 42  dan 

kjiOT 223 −+−= . Kirakan: 

 

 i. Vector RS  and vector ST .  

  Vektor RS dan vektor ST . 

          [2 marks] 

[2 markah] 

        

 ii. STRS ×  

  [3 marks] 

[3 markah] 

 

 iii. ( )STRSRT +•  

          [5 marks] 

[5 markah] 

            

 

 

SOALAN TAMAT 

CLO 2 
C3 



FORMULA SHEET FOR ENGINEERING MATHEMATICS (DBM10013) 
 

 
QUADRATIC EQUATION 

1. Quadratic formula, 𝑥𝑥 = −𝑏𝑏±√𝑏𝑏2−4𝑎𝑎𝑎𝑎
2𝑎𝑎

 

2. Completing the square, 

�𝑥𝑥 +
𝑏𝑏
2
�
2

− �
𝑏𝑏
2
�
2

+ 𝑐𝑐 = 0 

  
FORMULA OF TRIANGLE 

1. Sine Rules;    𝑎𝑎
sin 𝐴𝐴

= 𝑏𝑏
sin 𝐵𝐵

= 𝑐𝑐
sin  𝐶𝐶

 

2. Cosine Rules;    a2 = b2 + c2 − 2bc cos A      

3. 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝒐𝒐𝒐𝒐 𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻 = 1
2
𝑎𝑎𝑎𝑎 sin𝐶𝐶 

  
MATRIX 

1. Cofactor;     𝐶𝐶 = (−1)𝑖𝑖+𝑗𝑗𝑀𝑀𝑖𝑖𝑖𝑖  

2. Adjoin;      𝐴𝐴𝐴𝐴𝐴𝐴(𝐴𝐴) = 𝐶𝐶𝑇𝑇  

3. Inverse of Matrix;    𝐴𝐴−1 = 1
|𝐴𝐴|𝐴𝐴𝐴𝐴𝐴𝐴(𝐴𝐴) 

4. Cramer’s Rule; 

𝑥𝑥 =
|𝐴𝐴1|
|𝐴𝐴| , 𝑦𝑦 =

|𝐴𝐴2|
|𝐴𝐴| , 𝑧𝑧 =

|𝐴𝐴3|
|𝐴𝐴|   

  
COMPLEX NUMBER 

1. 𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 𝒐𝒐𝒐𝒐 𝒛𝒛 = √𝑎𝑎2 + 𝑏𝑏2  

2. 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝒐𝒐𝒐𝒐 𝒛𝒛 = 𝑡𝑡𝑡𝑡𝑡𝑡−1 �𝑏𝑏
𝑎𝑎
�

 
 

3. 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭; 𝒛𝒛 = 𝑎𝑎 + 𝑏𝑏𝑏𝑏 

4. 𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷 𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭; 𝒛𝒛 = 𝑟𝑟 ∠ 𝜃𝜃 

5. 𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬 𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭; 𝒛𝒛 = 𝑟𝑟𝑟𝑟𝑖𝑖𝑖𝑖 

6. 𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻 𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭; 𝒛𝒛 = 𝑟𝑟 (cos𝜃𝜃 + i sin𝜃𝜃) 

 
TRIGONOMETRY 

Pythagoras’ Theorem  

 
𝑐𝑐2 = 𝑎𝑎2 + 𝑏𝑏2 

 
 

 
 

Trigonometric Identities 

tan𝜃𝜃 = 
sin𝜃𝜃
cos𝜃𝜃

 

𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃 + 𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃 = 1 

1 + 𝑡𝑡𝑡𝑡𝑡𝑡2𝜃𝜃 = 𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃 

1 + 𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃 

  
VECTOR & SCALAR 

1. 𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼 𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽;    𝑢𝑢� = 𝑢𝑢�
|𝑢𝑢| 

2. Cos Ө  =   
𝐴𝐴 � • 𝐵𝐵�
|𝐴𝐴||𝐵𝐵|

 

3. Scalar Product; 

𝐴𝐴 • 𝐵𝐵�⃗ = 𝑎𝑎1𝑎𝑎2 + 𝑏𝑏1𝑏𝑏2 + 𝑐𝑐1𝑐𝑐2 

4. Vector Product; 

𝐴𝐴 × 𝐵𝐵�⃗ = �
𝑖𝑖 𝑗𝑗 𝑘𝑘
𝑎𝑎1 𝑏𝑏1 𝑐𝑐1
𝑎𝑎2 𝑏𝑏2 𝑐𝑐2

� 

5. Area of parallelogram ABC; 

�𝐴𝐴𝐴𝐴�����⃗ × 𝐵𝐵𝐵𝐵�����⃗ � 

  
COMPOUND-ANGLE 

1. sin  (𝐴𝐴 ± 𝐵𝐵) = sin𝐴𝐴 cos𝐵𝐵 ± cos𝐴𝐴 sin𝐵𝐵 

2. cos (𝐴𝐴 ± 𝐵𝐵) = cos𝐴𝐴 cos𝐵𝐵 ∓ sin𝐴𝐴 sin𝐵𝐵 

3. tan  (𝐴𝐴 ± 𝐵𝐵)  = 𝑡𝑡𝑡𝑡𝑡𝑡  𝐴𝐴 ±  𝑡𝑡𝑡𝑡𝑡𝑡 𝐵𝐵
1∓tan𝐴𝐴 tan𝐵𝐵

 

 
 

  
DOUBLE-ANGLE 

1. sin 2𝐴𝐴 = 2 sin𝐴𝐴 cos𝐴𝐴 

2. cos 2𝐴𝐴 = 𝑐𝑐𝑐𝑐𝑐𝑐2𝐴𝐴 − 𝑠𝑠𝑠𝑠𝑠𝑠2𝐴𝐴 

 = 1 − 2𝑠𝑠𝑠𝑠𝑠𝑠2𝐴𝐴 

 = 2𝑐𝑐𝑐𝑐𝑐𝑐2𝐴𝐴 − 1 

3. tan 2𝐴𝐴 = 2 tan𝐴𝐴
1−𝑡𝑡𝑡𝑡𝑡𝑡2𝐴𝐴

 

 
 

a 

b 

c 

θ 
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