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This ebook is a summary book for the Mathematics

Engineering 1 course (DBM10013) and is used by

semester 1 students at the Polytechnic. The production

of this summary note began with the Covid 19 pandemic

problem that hit the country and resulted in learning

being done online.

This book contents an introduction to basic algebra.

Starting with simplify basic algebra, quadratic equation

and last with partial fraction. Simple briefing into basic

algebra can be used by all the student.

The production of these brief notes can make it easier

for lecturers and students to learn the DBM10013 course

online in addition to existing books sold in the market.
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1.  2𝑥 − 5 + 7𝑥 + 9 = 9𝑥 + 4
SOLUTION STEPS

• Combine 2𝑥 And 7𝑥 To Get 9𝑥.9𝑥 − 5 + 9
• Add −5 And 9 To Get 4.9𝑥 + 4
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2.  3𝑥 + 6𝑦 − 8𝑥 + 13𝑦 = −5𝑥 + 19𝑦
Solution Steps

Combine 3𝑥 and −8𝑥 to get −5𝑥.−5𝑥 + 6𝑦 + 13𝑦
Combine 6𝑦 and 13𝑦 to get 19𝑦.−5𝑥 + 19𝑦
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1. 𝑥 + 9𝑦 − 14𝑥 + 29𝑦2. 7𝑥 + 8𝑦 − 14𝑥 + 27𝑦3. 4𝑥 + 10𝑦 − 24𝑥 − 18𝑦
Evaluate:



1. 3 2𝑥 − 5𝑦 = 6𝑥 − 15𝑦
Solution Steps

Use The Distributive Property To Multiply 3 By 2𝑥 − 5𝑦.𝟔𝐱 − 𝟏𝟓𝐲
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2. 𝑎 + 3𝑏 + 4𝑎𝑏 −5 = −5𝑎 − 15𝑏 − 20𝑎𝑏
Solution Steps

Use the distributive property to multiply  𝑎 + 3𝑏 + 4𝑎𝑏 by −5.−𝟓𝐚 − 𝟏𝟓𝐛 − 𝟐𝟎𝐚𝐛
3. 2𝑥 − 3 4𝑥 + 7 = 8𝑥2 + 2𝑥 − 21
Solution Steps

Apply the distributive property by multiplying 

each term of 2𝑥 − 3 by each term of 4𝑥 + 7.8𝑥2 + 14𝑥 − 12𝑥 − 21
Combine 14𝑥 and −12𝑥 to get 2𝑥.𝟖𝒙𝟐 + 𝟐𝐱 − 𝟐𝟏



4. 
−3𝑎2𝑏512𝑎𝑏 = − 𝑎𝑏44

Steps Using Quotient Of Powers Property

• Use The Rules Of Exponents To Simplify The Expression.

−3 1𝑎2𝑏5121𝑎1𝑏1
• To Divide Powers Of The Same Base, Subtract The 

Denominator's Exponent From The Numerator's Exponent.

−3 1121 𝑎2−1𝑏5−1
• Subtract 1 From 2. −3 1121 𝑎1𝑏5−1
• Subtract 1 From 5. −3 1121 𝑎𝑏4
• Reduce The Fraction 

−312 To Lowest Terms By Extracting And 

Cancelling Out 3. −14𝑎𝑏4
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5. 
12𝑎4+4𝑎3−2𝑎2𝑎 = 6𝑎3 + 2𝑎2 − 1

Short Solution Steps

• Factor The Expressions That Are Not Already 

Factored. 2𝑎 6𝑎3 + 2𝑎2 − 12𝑎
• Cancel Out 2𝑎 In Both Numerator And 

Denominator. 6𝑎3 + 2𝑎2 − 1
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6. 
4𝑎𝑎−2 − 1 = 3𝑎+2𝑎−2

Short Solution Steps

• To Add Or Subtract Expressions, Expand Them To Make 

Their Denominators The Same. Multiply 1 Times 
𝑎−2𝑎−2.4𝑎𝑎 − 2 − 𝑎 − 2𝑎 − 2

• Since 
4𝑎𝑎−2 And 

𝑎−2𝑎−2 Have The Same Denominator, Subtract 

Them By Subtracting Their Numerators.4𝑎 − 𝑎 − 2𝑎 − 2
• Do The Multiplications In 4𝑎 − 𝑎 − 2 .4𝑎 − 𝑎 + 2𝑎 − 2
• Combine Like Terms In 4𝑎 − 𝑎 + 2.3𝑎 + 2𝑎 − 2 13



7. 
2𝑥𝑥2−4÷ 2𝑥−2 = 𝑥𝑥+2

Short Solution Steps

• Divide 
2𝑥𝑥2−4 By 

2𝑥−2 By Multiplying 
2𝑥𝑥2−4 By The Reciprocal 

Of 
2𝑥−2. 2𝑥 𝑥 − 2𝑥2 − 4 ⋅ 2

• Cancel Out 2 In Both Numerator And Denominator.𝑥 𝑥 − 2𝑥2 − 4
• Factor The Expressions That Are Not Already Factored.𝑥 𝑥 − 2𝑥 − 2 𝑥 + 2
• Cancel Out 𝑥 − 2 In Both Numerator And Denominator.𝑥𝑥 + 2
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1. (𝑥 − 3)(10𝑥 + 6)2. (4𝑥 + 7)(𝑥 − 14)3. 3𝑥𝑦(𝑥 + 6𝑦)
Expand:
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1. 33𝑎4 + 8𝑎3 − 6𝑎3𝑎2. 𝑥𝑥2 − 3 ÷ 1𝑥 − 63. 2𝑥𝑥2 − 25 ÷ 3𝑥 + 5

Evaluate:
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1. 𝑥2 + 3𝑥 − 4 = 0 𝑥 = −4𝑥 = 1
Steps Using Factoring 𝑥 − 1 𝑥 + 4 = 0
To Find Equation Solutions, Solve 𝑥 − 1 = 0 And 𝑥 + 4 = 0.𝑥 = 1𝑥 = −4
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2. 2𝑥2 + 7𝑥 − 15 = 0 𝑥 = −5𝑥 = 32 = 1.5
Steps Using Factoring 

2𝑥 − 3 𝑥 + 5 = 0
To find equation solutions, solve 2𝑥 − 3 = 0 and 𝑥 + 5 = 0.𝑥 = 32𝑥 = −5



3. 𝑥 + 2 2 = 16 𝑥 = 2𝑥 = −6
Steps Using Factoring

• Expand 𝑥 + 2 2. 𝑥2 + 4𝑥 + 4 = 16
• Subtract 16 From Both Sides.𝑥2 + 4𝑥 + 4 − 16 = 0
• Subtract 16 From 4 To Get −12.𝑥2 + 4𝑥 − 12 = 0
• Rewrite Factored Expression 𝑥 + 𝑎 𝑥 + 𝑏 Using The Obtained 

Values. 𝑥 − 2 𝑥 + 6 = 0
• To Find Equation Solutions, Solve 𝑥 − 2 = 0 And 𝑥 + 6 = 0.𝑥 = 2𝑥 = −6
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1. 𝑥2 + 3𝑥 − 4 = 0
Steps Using The Quadratic Formula

• This Equation Is In Standard Form: 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0. Substitute 1 For 𝑎, 3 For 𝑏, And −4 For 𝑐 In 

The Quadratic Formula, 
−𝑏± 𝑏2−4𝑎𝑐2𝑎 .

𝑥 = −3 ± 32 − 4 −42
• Square 3. 𝑥 = −3 ± 9 − 4 −42
• Multiply −4 Times −4. 𝑥 = −3 ± 9 + 162
• Add 9 To 16. 𝑥 = −3 ± 252
• Take The Square Root Of 25. 𝑥 = −3 ± 52
• Now Solve The Equation 𝑥 = −3±52 When ± Is Plus. Add −3 To 5.𝑥 = 22
• Divide 2 By 2. 𝑥 = 1
• Now Solve The Equation 𝑥 = −3±52 When ± Is Minus. Subtract 5 From −3.𝑥 = −82
• Divide −8 By 2. 𝑥 = −4
• The Equation Is Now Solved. 𝑥 = 1𝑥 = −4
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2. 2𝑥2 + 7𝑥 − 15 = 0
Steps Using The Quadratic Formula

• This Equation Is In Standard Form: 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0. Substitute 2 For 𝑎, 7 For 𝑏, And −15 For 𝑐 In The Quadratic Formula, −𝑏± 𝑏2−4𝑎𝑐2𝑎 .𝑥 = −7 ± 72 − 4 ⋅ 2 −152 ⋅ 2
• Square 7. 𝑥 = −7 ± 49 − 4 ⋅ 2 −152 ⋅ 2
• Multiply −4 Times 2. 𝑥 = −7 ± 49 − 8 −152 ⋅ 2
• Multiply −8 Times −15. 𝑥 = −7 ± 49 + 1202 ⋅ 2
• Add 49 To 120. 𝑥 = −7 ± 1692 ⋅ 2
• Take The Square Root Of 169. 𝑥 = −7 ± 132 ⋅ 2
• Multiply 2 Times 2. 𝑥 = −7 ± 134
• Now Solve The Equation 𝑥 = −7±134 When ± Is Plus. Add −7 To 13.𝑥 = 64
• Reduce The Fraction 

64 To Lowest Terms By Extracting And Cancelling Out 2.

𝐱 = 𝟑𝟐
• Now Solve The Equation 𝑥 = −7±134 When ± Is Minus. Subtract 13 From −7.

𝑥 = −204
• Divide −20 By 4. 𝐱 = −𝟓
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3. 𝑥 + 2 2 = 16
Steps Using The Quadratic Formula

• Expand 𝑥 + 2 2. 𝑥2 + 4𝑥 + 4 = 16
• Subtract 16 From Both Sides.𝑥2 + 4𝑥 + 4 − 16 = 0
• Subtract 16 From 4 To Get −12.𝑥2 + 4𝑥 − 12 = 0
• This Equation Is In Standard Form: 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0. 

Substitute 1 For 𝑎, 4 For 𝑏, And −12 For 𝑐 In The Quadratic 

Formula, 
−𝑏± 𝑏2−4𝑎𝑐2𝑎 .

𝑥 = −4 ± 42 − 4 −122
• Square 4. 𝑥 = −4 ± 16 − 4 −122
• Multiply −4 Times −12.

𝑥 = −4 ± 16 + 482
23



• Add 16 To 48. 𝑥 = −4 ± 642
• Take The Square Root Of 64.

𝑥 = −4 ± 82
• Now Solve The Equation 𝑥 = −4±82 When ± Is Plus. Add −4 To 8.𝑥 = 42
• Divide 4 By 2. 𝐱 = 𝟐
• Now Solve The Equation 𝑥 = −4±82 When ± Is Minus. Subtract 8 From − 4. 𝑥 = −122
• Divide −12 By 2. 𝐱 = −𝟔
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1. 𝑥2 + 3𝑥 − 4 = 0 𝑥 = −4𝑥 = 1
Steps For Completing The Square

• Quadratic Equations Such As This One Can Be Solved By Completing The Square. In Order To Complete The 

Square, The Equation Must First Be In The Form 𝑥2 + 𝑏𝑥 = 𝑐.𝑥2 + 3𝑥 − 4 = 0
• Turn Into 𝑥2 + 3𝑥 = 4
• Divide 3, The Coefficient Of The 𝑥 Term, By 2 To Get 

32. Then Add The Square Of 
32 To Both Sides Of The 

Equation. This Step Makes The Left Hand Side Of The Equation A Perfect Square.𝑥2 + 3𝑥 + 32 2 = 4 + 32 2
• Square 

32 By Squaring Both The Numerator And The Denominator Of The Fraction.𝑥2 + 3𝑥 + 94 = 4 + 94
• Add 4 To 

94. 𝑥2 + 3𝑥 + 94 = 254
• Factor 𝑥2 + 3𝑥 + 94. In General, When 𝑥2 + 𝑏𝑥 + 𝑐 Is A Perfect Square, It Can Always Be Factored As 𝑥 + 𝑏2 2

. 𝑥 + 32 2 = 254
• Take The Square Root Of Both Sides Of The Equation.

𝑥 + 32 2 = 254
• Simplify. 𝑥 + 32 = 52

𝑥 + 32 = −52
• Subtract 

32 From Both Sides Of The Equation. 𝑥 = 1𝑥 = −4
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To find A andB

Equal to3X

Using calculator>>  

mode>> eqn>>  

unknown  

a1=1,a2=1,c1=0  

b1=2,b2=-1,c2=3

A(1+ 2x)+ B(1−x)
(1− x)(1+2x)

= A+ 2Ax + B − Bx

3x = A+ 2Ax + B − Bx

3x = (A+ B)+ (2A− B)x

A+ B = 0.....(1)

2A− B = 3...(2)

A =1,B = −1

3𝑥1 − 𝑥 1 + 2𝑥 = 𝐴1 − 𝑥 + 𝐵1 + 2𝑥

𝟑𝒙𝟏 − 𝒙 𝟏 + 𝟐𝒙 = 𝟏𝟏 − 𝒙 − 𝟏𝟏 + 𝟐𝒙
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To find A andB

Equal toX-11

Using calculator

>> mode>>  

eqn>> unknown  

a1=-4,a2=3,

c1=-11

b1=1,b2=1,c2=1

A(x− 4)+ B(x + 3)
(x+ 3)(x− 4)

= Ax − 4A+ Bx + 3B

x −11= Ax − 4A+ Bx + 3B

x −11= (−4A+ 3B)+ (A+ B)x

−4A+3B = −11.....(1)

A+ B =1.......(2)

A = 2, B = −1

𝑥 − 11x + 3 x − 4 = 𝐴x + 3 + Bx − 4

𝒙 − 𝟏𝟏𝐱 + 𝟑 𝐱 − 𝟒 = 𝟐𝐱 + 𝟑 − 𝟏𝐱 − 𝟒
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To find A,B & C
A(2x+1)(x+ 2)+ B(x −1)(x+ 2)+C(x −1)(2x+1)

(x −1)(2x +1)(x +2)
= A(2x

2 + 3x + 2)+ B(x2 − x − 2)+C(2x
2 − x −1)

= 2Ax
2 + 3Ax + 2A+ Bx

2 − Bx − 2B + 2Cx
2 −Cx −C

Equal to2X

Using

calculator

>> mode>>  

eqn>>

unknown  

(3)

2x = 2Ax
2 + 3Ax + 2A+ Bx

2 − Bx − 2B + 2Cx
2 −Cx −C

2x = (2A− 2B −C)+ (3A− B −C)x + (2A+ B + 2C)x2

2A− 2B −C = 0.......(1)

3A− B −C = 2.........(2)

2A+ B + 2C = 0.......(3)

 A = 2
, B = 4

,C = − 4  

3 3 3

2𝑥𝑥 − 𝐼 2𝑥 + 1 𝑥 + 2 = 𝐴𝑥 − 1 + 𝐵2𝑥 + + 𝐶𝑥 + 2

𝟐𝒙𝒙 − 𝑰 𝟐𝒙 + 𝟏 𝒙 + 𝟐 = 𝟐𝟑 𝒙 − 𝟏 + 𝟒𝟑 𝟐𝒙 + − 𝟒𝟑 𝒙 + 𝟐

+5x + 4x
2

x +3

− 25x
2

4x +10

(2+ x)(3+ x)(4+ x)
12x
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To find A and B

Equal toX+1

Using calculator

>> mode>>  

eqn>> unknown

A(x + 3)+B

(x + 3)2

= Ax +3A + B

x +1 = Ax + 3A + B  x

+1 = (3A+ B)+ Ax

3A+ B =1.....(1)

A =1.......(2)

A =1,B = −2

𝑥 + 1𝑥 + 3 2 = 𝐴𝑥 + 3 + 𝐵𝑥 + 3 2

𝒙 + 𝟏𝒙 + 𝟑 𝟐 = 𝟏𝒙 + 𝟑 − 𝟐𝒙 + 𝟑 𝟐
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To find A and B

Equal to35X-14

Using calculator

>> mode>>  

eqn>> unknown35x −14 = 7 Ax − 2A+ B

35x −14 = (−2A+ B)+ 7

Ax

−2 A+ B = −14.....(1)

7A = 35.......(2)

A = 5,B = −4

35𝑥 − 147𝑥 − 2 2 = 𝐴7𝑥 − 2 + 𝐵7𝑥 − 2 2

𝟑𝟓𝒙 − 𝟏𝟒𝟕𝒙 − 𝟐 𝟐 = 𝟓𝟕𝒙 − 𝟐 − 𝟒𝟕𝒙 − 𝟐 𝟐

𝐴(7𝑥 − 2) + 𝐵7𝑥 − 2 2 = 7𝐴𝑥 − 2𝐴 + 𝐵
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To find A, B &C = A(x2 + 4x + 4)+ B(x + 2)+C

= Ax
2 + 4Ax + 4A+ Bx + 2B +C

A(x + 2)2 + B(x + 2)+C

(x + 2)3

Equal toX2+1

Using calculator

>> mode>>  

eqn>> unknownx
2 +1 = Ax

2 + 4Ax + 4A+ Bx + 2B +C

x
2 +1= (A)x2 + (4A+ B)x + (4A+ 2B +C)

A =1.....(1)

4A+ B = 0.......(2)

4A+ 2B +C =1.....(3)

A =1,B = −4,C = 5𝒙𝟐 + 𝟏𝒙 + 𝟐 𝟑 = 𝟏𝒙 + 𝟐 − 𝟒𝒙 + 𝟐 𝟐 + 𝟓𝒙 + 𝟐 𝟑

𝑥2 + 1𝑥 + 2 3 = 𝐴𝑥 + 2 + 𝐵𝑥 + 2 2 + 𝐶𝑥 + 2 3

18x
2 + 3x +6

(3x +1)3
3x

2 +1

(x −1)(x+1)3
3

x(x − 2)2
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To find A, B &C

( )( )2

(1− x)(4 + x
2)

( )+ Bx + C 1− xA 4 +x

Equal to6-x

Using  

calculator >>  

mode>>  

eqn>>  

unknown

= 4A+ Ax
2 + (Bx − Bx

2 +C −Cx)
6 − x = 4A+ Ax

2 + Bx − Bx
2 +C −Cx

6 − x = (A− B)x2 + (B −C)x + (4A+C)
4A+C = 6.....(1)

B − C =−1.......(2)

A− B = 0........(3)

A =1,B =1,C = 2

6 − 𝑥1 − 𝑥 4 + 𝑥2 = 𝐴1 − 𝑥 + 𝐵𝑥 + 𝐶4 + 𝑥2

𝟔 − 𝒙𝟏 − 𝒙 𝟒 + 𝒙𝟐 = 𝟏𝟏 − 𝒙 + 𝒙 + 𝟐𝟒 + 𝒙𝟐
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( )( )
( ) ( )( )

( )( )

( ) ( ) ( )

( )( ) 243

23

5

4

2435

215

2,3,4

)3.....(..........252

)2........(154

)1.(..........153

52543215

55243

2435

5243

24352435

215

22

2

22

22

2

2

22

2

−+

−
+

−
=

−+−

+−

−===
=−−

−=+−
=+

−−++−++=+−

−+−+−+=

−+−

−++−+
=

−+

+
+

−
=

−+−

+−

xx

x

xxxx

xx

CBA

CA

CBA

BA

CAxCBAxBAxx

CCxBxBxAAxAx

xxx

xCBxxxA

xx

CBx

x

A

xxx

xx

Using  

calculator

>> mode>>  

eqn>>  

unknown

To find A, B &C

Equal to15x2-x+2

(x + 2)(x2 + 3)
3x

2 +2x

(x + 2)(x2 − x +1)
x +4

(x − 4)(2x
2 −6x +3)

7x
2 −18x −7
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To find A & B
= A(x − 3)+ B(x+1)

(x +1)(x− 3) (x+1) (x −3)
5x − 7 = A + B

Equal to5x-7

(x +1)(x −3)
5x − 7 = Ax − 3A + Bx + B

5x − 7 = (A+ B)x+ (−3A + B)

Using  

calculator>>  

mode>>  

eqn>>  

unknownA+ B = 5.....(1)

−3A+ B = −7......(2)

A = 3,B = 2

=1+
5x −7

(x +1)(x −3)x
2 − 2x −3

x
2 + 3x−10

1

5x −7

x
2 − 2x −3 x

2 + 3x−10

(−)x2 − 2x −3 𝑥2 + 3𝑥 − 10𝑥2 − 2𝑥 − 3 = 1 + 3𝑥 + 1 + 2𝑥 − 3
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To find A & B
= A(x+ 2)+ B(x −3)

(x−3)(x+ 2) = (x−3)+ (x+ 2)
7x −1 A B

Equal to7x-1

Using  

calculator >>  

mode>>  

eqn>>  

unknown

(x−3)(x+ 2)
7x −1 = Ax + 2A+ Bx −3B

7x −1 = (A+ B)x+ (2A−3B)

A+ B = 7.....(1)

2A−3B = −1......(2)

A = 4, B = 3

4 3
+ (x− 3) (x +2)= (3x +2)+

x
2 − x −6

3x
3 − x

2 −13x −13

7x −1

(x−3)(x+ 2)= (3x +2)+

2(−)2x  − 2x−12

7x −1

2x
2 + 5x−13

x
2  − x− 6 3x

3 − x
2 −13x−13

(−)3x
3 − 3x

2 −18x

3x+ 2

3 2

x
2 − x −6

3x − x −13x −13

+5x + 6x
2

2x
2 +18x +31

+ 2x + 24x
2

2x
3 +3x

2 −54x +50 39
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