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DBM10163: ENGINEERING MATHEMATICS 1 
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MASA : 8.30 PAGI – 10.30 PAGI (2 JAM) 
 
 

 
Kertas soalan ini mengandungi EMPAT (4) halaman bercetak. 

Struktur (4 soalan) 

Dokumen sokongan yang disertakan : Tiada 

 
    

 
 

JANGAN BUKA KERTAS SOALAN INI SEHINGGA DIARAHKAN 
 

(CLO yang tertera hanya sebagai rujukan) 
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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) i. Simplify the expression: 

Permudahkan ungkapan berikut: 

 

𝑥𝑥2 − 9
𝑥𝑥2 − 2𝑥𝑥 − 15

÷
5𝑥𝑥 + 15
𝑥𝑥 − 5

 

[4 marks] 

[4 markah] 

 

 ii. Solve 2𝑥𝑥2 − 3 = 5𝑥𝑥 by using the Quadratic Formula Method. 

Selesaikan 2𝑥𝑥2 − 3 = 5𝑥𝑥 dengan menggunakan Kaedah Rumus 
Kuadratik. 

[6 marks] 

[6 markah] 

 

(b) Solve the following partial fraction. 

Selesaikan pecahan separa berikut. 

 
3𝑥𝑥2 + 5𝑥𝑥 + 1

(𝑥𝑥 − 1)2(𝑥𝑥 + 2) 

 
[7 marks] 

[7 markah] 

 

 

CLO1 

CLO1 

CLO2 



SULIT                                                                                     DBM10163: ENGINEERING MATHEMATICS 1                                   
                               

3                                                    SULIT 
 

 

(c) Based on Figure 1, ∠𝑄𝑄𝑄𝑄𝑄𝑄 = 50°, calculate: 

Berdasarkan Rajah 1, ∠𝑄𝑄𝑄𝑄𝑄𝑄 = 50°, kira: 

 

 

 

 

                                                                                                  

 

 

i. the length of QR         

panjang QR         

[4 marks] 

[4 markah] 

 

ii. the angle of ∠𝑃𝑃𝑃𝑃𝑃𝑃         

sudut ∠𝑃𝑃𝑃𝑃𝑃𝑃         

[4 marks] 

[4 markah] 

 

 

 

 

 

 

 

 

 

11 cm 

8 cm 

P 

Q 
R 

Figure 1/ Rajah 1 

CLO1 
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QUESTION 2 

SOALAN 2 
 

(a) Given 𝐽𝐽 = 5 + 3𝑖𝑖, 𝐾𝐾 = −2 + 4𝑖𝑖, and 𝐿𝐿 = 1 − 6𝑖𝑖. Express the following: 

Diberi 𝐽𝐽 = 5 + 3𝑖𝑖, 𝐾𝐾 = −2 + 4𝑖𝑖, and 𝐿𝐿 = 1 − 6𝑖𝑖. Ungkapkan yang berikut: 

 

i. 2𝐽𝐽 − 𝐾𝐾        

[3 marks] 

[3 markah] 

 

ii. 𝐽𝐽𝐽𝐽         

[4 marks] 

[4 markah] 

 

(b) Calculate the modulus and argument then draw the Argand diagram for         

𝑃𝑃 = −30 + 18𝑖𝑖 on the graph paper.      

Kira modulus dan argumen seterusnya lukis rajah Argand bagi 𝑃𝑃 = −30 + 18𝑖𝑖 

dalam kertas graf.      

[6 marks] 

[6 markah] 

 

 

(c) i. Solve the following expression in the Cartesian form.    

Selesaikan ungkapan berikut dalam bentuk Cartesian.  

 
8∠210°

2(𝑐𝑐𝑐𝑐𝑐𝑐 45° + 𝑖𝑖 sin 45°) 

 

[4 marks] 

[4 markah] 

 

 

 

CLO2 

CLO2 

CLO2 
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ii. Given 𝑍𝑍1 = −3 + 3𝑖𝑖, 𝑍𝑍2 = 4(cos 120° + 𝑖𝑖 sin 120°) and 𝑍𝑍3 = 2∠30. 

Solve 𝑍𝑍1𝑍𝑍2
𝑍𝑍3

 in the Polar Form.     

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑍𝑍1 = −3 + 3𝑖𝑖, 𝑍𝑍2 = 4(𝑐𝑐𝑐𝑐𝑐𝑐 120° + 𝑖𝑖 𝑠𝑠𝑠𝑠𝑠𝑠 120°) dan 

𝑍𝑍3 = 2∠30°. Selesaikan 𝑍𝑍1𝑍𝑍2
𝑍𝑍3

 dalam bentuk Polar.    

[8 marks] 

[8 markah] 
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QUESTION 3 

SOALAN 3 
 

(a) Given the matrices 𝐴𝐴 = �
3 −1 4
0 2 5
−2 1 6

�, 𝐵𝐵 = �
1 0 2
−3 4 1
5 −2 0

�, and  

𝐶𝐶 = �
2 1 −1
4 0 3
1 5 2

�.  

Diberi matriks 𝐴𝐴 = �
3 −1 4
0 2 5
−2 1 6

�, 𝐵𝐵 = �
1 0 2
−3 4 1
5 −2 0

�, dan  

𝐶𝐶 = �
2 1 −1
4 0 3
1 5 2

�.  

 

Indicate : 

Tunjukkan : 

i. the element at 𝐴𝐴23,𝐵𝐵32,𝐵𝐵22, and 𝐶𝐶31.     

elemen pada 𝐴𝐴23,𝐵𝐵32,𝐵𝐵22, 𝑎𝑎𝑎𝑎𝑎𝑎 𝐶𝐶31.      

[4 marks] 

[4 markah] 

 

ii. 𝐴𝐴 − 𝐶𝐶 + 𝐵𝐵         

[5 marks] 

[5 markah] 

 

 

(b) Given 𝑀𝑀 = �2 −1
3 4 � , 𝑁𝑁 = � 1 2

−2 5� and |𝑀𝑀𝑀𝑀| = 99. Calculate (𝑀𝑀𝑀𝑀)−1.  

 

Diberi 𝑀𝑀 = �2 −1
3 4 � , 𝑁𝑁 = � 1 2

−2 5� dan |𝑀𝑀𝑀𝑀| = 99. Kira (𝑀𝑀𝑀𝑀)−1.   

[5 marks] 

[5 markah] 

 

 

CLO1 

CLO2 
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(c) Given the determinant |A| = 7. Calculate the following equations using the 

Inverse Matrix Method to determine the values of 𝑥𝑥, 𝑦𝑦 and 𝑧𝑧.  

Diberi penentu |A| = 7. Kira persamaan berikut dengan menggunakan Kaedah 

Matrik Songsang untuk menentukan nilai 𝑥𝑥, 𝑦𝑦 dan 𝑧𝑧.  

 

𝑥𝑥 − 𝑦𝑦 + 𝑧𝑧 = 2 

2𝑦𝑦 + 𝑧𝑧 = 3 

−2𝑥𝑥 − 𝑦𝑦 = −4 

[11 marks] 

[11 markah] 

 

  

CLO2 
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QUESTION 4 

SOALAN 4 
 

(a) Given 𝐴𝐴 = 2𝑖𝑖 − 3𝑗𝑗, 𝐵𝐵�⃑ = 4𝑖𝑖 + 5𝑗𝑗 and 𝐶𝐶 =  −𝑖𝑖 + 2𝑗𝑗. 

Diberi 𝐴𝐴 = 2𝑖𝑖 − 3𝑗𝑗, 𝐵𝐵�⃑ = 4𝑖𝑖 + 5𝑗𝑗 dan 𝐶𝐶 =  −𝑖𝑖 + 2𝑗𝑗. 

 

i. Express the unit vector of 𝐴𝐴 + 𝐵𝐵�⃗ .      

Ungkapkan vektor unit 𝐴𝐴 + 𝐵𝐵�⃗ .      

[5 marks]  

[5 markah] 

 

ii. Represent vector 𝐵𝐵�⃗ + 𝐶𝐶 using the Parallelogram Method on the graph 

paper. 

Gambarkan vektor 𝐵𝐵�⃗ + 𝐶𝐶 menggunakan Kaedah Segiempat Selari di 

atas kertas graf.        

[5 marks] 

[5 markah] 

 

(b) Given 𝑃𝑃�⃗ = 2𝑖𝑖 − 𝑗𝑗 + 2𝑘𝑘, 𝑄𝑄�⃗ = 3𝑖𝑖 + 2𝑗𝑗 − 𝑘𝑘 and 𝑅𝑅�⃗ = 𝑖𝑖 + 4𝑗𝑗 + 𝑘𝑘. Calculate : 

Diberi 𝑃𝑃�⃗ = 2𝑖𝑖 − 𝑗𝑗 + 2𝑘𝑘, 𝑄𝑄�⃗ = 3𝑖𝑖 + 2𝑗𝑗 − 𝑘𝑘 dan 𝑅𝑅�⃗ = 𝑖𝑖 + 4𝑗𝑗 + 𝑘𝑘. Kira : 

 

i. the angle between vectors 𝑃𝑃�⃗  𝑎𝑎𝑎𝑎𝑎𝑎 𝑄𝑄�⃗ .      

sudut antara vektor 𝑃𝑃 ���⃗ 𝑑𝑑𝑑𝑑𝑑𝑑 𝑄𝑄�⃗ .      

[9 marks] 

[9 markah] 

 

 

 

 

 

CLO1 

CLO2 
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ii. the area of the parallelogram formed by vectors 𝑃𝑃𝑃𝑃�����⃗  𝑎𝑎𝑎𝑎𝑎𝑎 𝑃𝑃𝑃𝑃�����⃗ .  

luas segiempat selari yang dibentuk oleh vektor 𝑃𝑃𝑃𝑃�����⃗  𝑑𝑑𝑑𝑑𝑑𝑑 𝑃𝑃𝑃𝑃�����⃗ .  

  

[6 marks] 

[6 markah] 

 

 

 

 

SOALAN TAMAT 



FORMULA SHEET FOR ENGINEERING MATHEMATICS 1(DBM10163) 
 

 
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
𝐬𝐬𝐬𝐬𝐬𝐬 𝑨𝑨

= 𝒃𝒃
𝐬𝐬𝐬𝐬𝐬𝐬 𝑩𝑩

= 𝒄𝒄
𝐬𝐬𝐬𝐬𝐬𝐬  𝑪𝑪

 

2. Cosine Rules;    𝐚𝐚𝟐𝟐 = 𝐛𝐛𝟐𝟐 + 𝐜𝐜𝟐𝟐 − 𝟐𝟐𝟐𝟐𝟐𝟐 𝐜𝐜𝐜𝐜𝐜𝐜 𝐀𝐀      

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 Identitie  

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. 𝑠𝑠𝑠𝑠𝑠𝑠(𝐴𝐴 ± 𝐵𝐵) = sin𝐴𝐴 cos𝐵𝐵 ± cos𝐴𝐴 sin𝐵𝐵 

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

3. 𝑡𝑡𝑡𝑡𝑡𝑡(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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