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Abstract

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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*Addition
*Subtraction
*Multiplication
*Division




Ax@I lition/
Subtraction

1. 2x—54+7x+9=9x + 4
SOLUTION STEPS

e Combine 2x And 7x To Get 9x.
9 —- 549

* Add —5 And 9 To Get 4.
O9x + 4

B 6y — 8x + 13y = —500 810
Solution Steps

= Combine 3x and —8x to get —5x.

—5x 1+ 6y .

= Combine 6y and 13y to get 19y.
—5x 1




Addition/
Subtraction

Evaluate:

1. x + 9y — 14x + 29y

2. 7x + 8y — 14x + 27y

3. 4x + 10y — 24x — 18y




MUIJiri]p)lJi]@qﬁ@n/
Divisio

1.3(2x — 5y) = 6x — 15y

Solution Steps
Use The Distributive Property To Multiply 3 By 2x — 5y.
6x — 15y

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)= 8x% + 2x — 21

Solution Steps

= Apply the distributive property by multiplying
each term of 2x — 3 by each term of 4x + 7.
8x% + 14x — 12x — 21

= Combine 14x and —12x to get 2x.
8x% + 2x — 21




Multiplication/
Division

" 12ab 4

Steps Using Quotient Of Powers Property

Use The Rules Of Exponents To Simplify The Expression.

(_3)1a2b5
121a1p?
To Divide Powers Of The Same Base, Subtract The
Denominator's Exponent From The Numerator's Exponent.

(=3)" P L=

121
Subtract 1 From 2.

1
(1231) Glpea

Subtract 1 From 5.
(=3)*

= ab*

Reduce The Fraction I—; To Lowest Terms By Extracting And

11

Cancelling Out 3.

1
=t b4
4a,




Multiplication/
Division

4 )i
5, AR L o

2a

Short Solution Steps

* Factor The Expressions That Are Not Already
Factored.

2a(6a® + 2a* — 1)
2a

e Cancel Out 2a In Both Numerator And
Denominator.
6a3 + 2a%* — 1
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Division

Short Solution Steps
* To Add Or Subtract Expressions, Expand Them To Make

Their Denominators The Same. Multiply 1 Times Z—:z
4a a— 2

a— 2 B a— 2
e Since E And < E Have The Same Denominator, Subtract

Them By Subtracting Their Numerators.
4a — (a—2)
a—?2

* Do The Multiplications In 4a — (a — 2).
4a —a + 2
a— 2

e Combine Like TermsIn 4a — a + 2.
3a + 2
a— 2 3




Multiplication/
Division

Dol
x2—4 x+2

7.

Short Solution Steps
e Divid

of —.

x—2

2x(x — 2)
(x2—4) -2

e Cancel Out 2 In Both Numerator And Denominator.
x(x —2)
x4 —4
* Factor The Expressions That Are Not Already Factored.
x(x —2)

(x—2)(x+2)
e Cancel Out x — 2 In Both Numerator And Denominator.
X

X+ 2




Multiplication/
Division

Expand:

1. (x — 3)(10x + 6)

2. (4x + 7)(x — 14)

3. 3xy(x + 6y)




Multiplication/
Division

Evaluate:

33a* + 8a® — 6a
3a

1.

x 1
x2—3.x_6

2x 3
"2 —-25  x 45
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1.Factorization
2.Quadratic Formula
3.Completing the square

quadratic expression MUST be isolated
on one side of the equation

| | "
2 A
ax“ +bx+c=0|\L |

|

one side must ONLY contain zero




PelerorlZeon

1.x°+3x—4=0

Steps Using Factoring
x—1Dx+4)=0

To Find Equation Solutions, Solve x —1 = 0And x + 4 = 0.
x=1
x=—4

PR 7y — 15 = 0

Using Factoring

AN
.

(2x.— 3)(x +5) =0 S y

1 solutions, solve 2x — 3 =

C
s [Fa
e B s . o
o8 - 4 =
i B =
b A E




3.(x +2)* =16

Steps Using Factoring

Expand (x + 2)2.
x*+4x+4 =16

Subtract 16 From Both Sides.
X +4x+4-16=0

Subtract 16 From 4 To Get —12.
X +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=2
x=—6




Quadratic Formula

The Quadratic Formula ...

-b+Vb?-4dac__




Quadratic Formula

1.x°+3x—4=0
Steps Using The Quadratic Formula

 This Equation Is In Standard Form: ax? + bx + ¢ = 0. Substitute 1 For a, 3 For b, And —4 For ¢ In

The Quadratic Formula, Z2£/0?=%ac

Square 3.
-31+./9-4(-4)
2

xX =

Multiply —4 Times —4.
—-3+V9+16
pr————— —
2
Add 9 To 16.
—3+v25
=

Take The Square Root Of 25.

_ -3%5
§ & ==

Now Solve The Equation x = %4_-5 When  Is Plus. Add —3 To 5.

Divide 2 By 2.

Divide —8 By 2.

The Equation Is Now Solved.




Quadratic Formula

2.2x*4+7x—-15=10
Steps Using The Quadratic Formula

« This Equation Is In Standard Form: ax? + bx + ¢ = 0. Substitute 2 For a, 7 For b, And —15 For
—-b+Vb2—4ac
2a s
~7++/72 —4-2(-15)
AT

¢ In The Quadratic Formula,

X =

Square 7.

0 7649 AP )
B )

X

Multiply —4 Times 2.

_ —7+./49 —8(-15)
o 22

Multiply —8 Times —15.
-7 ++v49 + 120
g 22

Add 49 To 120.
—7 £ V169
YT
Take The Square Root Of 169.
-7+ 13
RN

Multiply 2 Times 2.
=75 115
4

313 When % Is Plus. Add —7 To 13.

X =

Now Solve The Equation x = —

X ==Z

Reduce The Fraction %To Lowest Terms By Extracting And Cancelling Out 2.

3
X=3

—-7+13
4

Now Solve The Equation x = When £ Is Minus. Subtract 13 From —7.

Divide —20 By 4.




Quadratic Formula
3.(x +2)? =16
Steps Using The Quadratic Formula

* Expand (x + 2)2.
x*+4x+4 =16

e Subtract 16 From Both Sides.
x°+4x+4-16=0

e Subtract 16 From 4 To Get —12.
x°+4x—12=0

e This Equation Is In Standard Form: ax? + bx + ¢ = 0.
Substitute 1 For a, 4 For b, And —12 For ¢ In The Quadratic
—b+Vb2—4ac

2a

Formula,

—4 4 ./42 — 4(-12)
2

* Square 4.

—4+,/16 — 4(—12)
2

e Multiply —4 Times —12.

—4 ++v16 + 48
2

=




Add 16 To 48.

Take The Square Root Of 64.

 —4+438
S

;8 When * Is Plus. Add —4 To 8.

Now Solve The Equation x =
X =

Divide 4 By 2.

Now Solve The Equation x = % When £ Is Minus. Subtract 8 From
— 4.

Divide —12 By 2.

24



Completing the Square

Solve Quadratics
1. If a = 1, divide the quadratic by a.

2. Write the quadratic in the form
Y +bhr=c

3. Add (b/2)? to both sides of the equation.
i 5%
.r1+ht+[;J :c+[—J

ﬂ

i

i

4. Factor the left side of the equation into a perfect square.

(=33

5. Square root both sides of the equation and solve for x.

2
.r+ézi\/c+[é]
2 2




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
x> +3x =4

Divide 3, The Coefficient Of The x Term, By 2 To Get % Then Add The Square Of % To Both Sides Of The
Equation. This Step Makes The Left Hand Side Of The Equation A Perfect Square.

2o Bhpdr 32—4+ o)
X X 2 = 2

Square % By Squaring Both The Numerator And The Denominator Of The Fraction.

9 9
x2+3x+z=4+—

4
9
Add 4 To %

243 +9 2
x Bar===—
4 4

Factor x% + 3x + %. In General, When x2 + bx + c Is A Perfect Square, It Can Always Be Factored As

(c+2)’




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 = ¢.
20+ 7x—15=0

Turn into.
2x2 4 7x = 15

Divide both sides by 2.
2x* 4 7x 15
2 2

Dividing by 2 undoes the multiplication by 2.

2+? 15
x“t-x=—
2 2

Divide %, the coefficient of the x term, by 2 to get j:. Then add the square of E to both sides

of the equation. This step makes the left hand side of the equation a perfect square.

z_|_? +(?)2—15+(?)2
T T2 TG




7
Square n by squaring both the numerator and the denominater of the fraction.

2, 7 + 49 _ 15 + 49
YT T6 2 T16

15, 49 . . .
Add > to = by finding a common denominator and adding the numerators. Then reduce

the fraction to lowest terms if possible.

2 7 . 49 169
xX*+-x+—=——
2 16 16

7 40
Factor xZ + JX + e In general, when x% + bx + ¢ is a perfect square, it can always be

factored as (x + ;)2.

(+?)2_169
T4 T e

Take the square root of both sides of the equation.

7\2 169
-

4 16

Simplify.
+ 7 13
x+—-—=—
4 4
7 _ 13
4

x+ 3

Subtract Efmm both sides of the equation.
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1.Linear Factor
Zg@p ate dJ Linear Factor
3.Quadratic Factor
(Denominator)
4. Improper Fractional

%




Linear Factor

EXAMPLE 1

3x _A B
7)) @—o (120

A(1+2x)+ B(1-x) Using calculator>>

Tofind A andB (1-x)(1+2x) mode>> eqn>>

— A+2Ax+ B— Bx unknown
al=1,az=1,C1=0

3x=A+2Ax+B—- Bx b1=2’b2=_1’c2=3
Equal to3X 3x=(4+B)+(24-B)x

L A+B=0...(1)
2A-B=3...(2)

A= E==

3x ST 1
1-201+2x) (1-% (1+2x)

30



Linear Factor

EXAMPLE 2

77— T S B
D) 13 -2

Using calculator

A(x—4)+ B(x+3)
>> mode>>

Tofind A and B B Afi?(f;ﬂ I eqn>>unknown
L a1='4,az=3,

x—11=Ax-4A4+Bx+3B c,=-11
x—11=(~44+3B)+(4+B)x b,=1,b,=1,c,=1
Equal toX-11
~.—44+3B=—11...(1)
A+B=1..... 2)
A=2,B=-1
=11 2 1

x+3)x-4) (x+3) (x—4)

31



Linear Factor

EXAMPLE 3

2% i B C
PR 2) 1) 2iP  t2)

: ACx+1)(x+2)+ B(x—1)(x+2)+ C(x=1)(2x+1)
o

=A(2x2+3x+2)+BGZ—x—2)+C(2x2—x—l) Using
=2Ax* +34x+2A+Bx* - Bx-2B+2Cx* -Cx-C

calculator
P b2 3 (0 4+ Bi? — Bx— JBL DG iy >> mode>>
Equal to2X -
2x=(Q2A4-2B-C)+(BA-B-Cl)+(QA+B+2CK? q
unknown
A== =01 (1)
=0 ()

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

.'.A:§,B:4,C=—4

3 3
2x g 2 4 4
G—D2x+1)(x+2) 3x—1r 3@x+) -3(x+2)

Exercises

32




Repeatec
Linear Factor

EXAMPLE 1

GGt ], I A B
EF e 3 (L 3)2

A(x+3)+B
Tofind A and B i) Using calculator
=Ax+34A+B

>> mode>>

x+l =Ax+34+B x eqn>> unknown
Equal toX+1 +1=(34+ B)+ Ax

~34+B=1..(1)

x+1 i 1 2
(x+3)2 (x+3) (x+3)2

33



Repeatec
Linear Factor

EXAMPLE 2

35x—14 A : B
Tx—2)2 (Ix-2) (7x-2)?

] A(7x-2)+B
Tofind A and B Rl Using calculator

>> mode>>

35x-14=7A4Ax-2A+B eqn>> unknown
Equal to 35X-14 35x-14=(-2A+B)+17

Ax

g5 14 5 4
(7x—2)2 (7x—-2) (7x-2)2

34



Repeatec
Linear Factor

EXAMPLE 3

557 an | A B C
(x +2)3 e (x+2)+(x+2)2+(x+2)3
A(x+2) +B(x+2)+C
(x+2)3

LN T NI = (7 +4x+4 ) B:+2)+C
= Ax* +4Ax+4A4A+Bx+2B+C ‘
Using calculator
>> mode>>
: x*+1=Ax*+4A4Ax+4A+Bx+2B+C eqn>> unknown
Equal toX2+1 X2 +1=(A)>+(@A+B}+(@4+2B+C

44+2B+C=1..(3)
LA=1,B=-4,C=5

R 1 4 5
(x+2)3_(x+2)_(x+2)2+(x+2)3

Exercises

- 35



Quadrafic

Fecior
EXAMPLE 1

6 —x i A Bx + C
1 — i) N OEED)
A(4 +x2)+(Bx + CXl—x)

TofindA, B &C (1-x)(4+x*)

:4A+Ax”+@h—Bx”+C—C¥) Using

Equal to 6-x 6-x=44+Ax*+Bx—Bx* +C—-Cx culator
mode>>

6-x=(A-BW +(B-Ch+(44+C)

egn>>
unknown

A-B=0......(3)
LA=1,B=1,C=2
6 —x 1 X+ 2

a2 a-—» @a+o

36



Quadratic

Factor
EXAMPLE 2

15x = Tan 4 Bx+C
53 14x-2) x5 32 +4r2

d A(3x +4x —/2) (Bx+C)x-5)
(x-Sl edx-2

—3Ax> +4Ax =24+ Bx* —=5Bx+ Cx—5C

15x° —x+2=(34+B)x* +(44-5B+Chx+(-24-5C) [MIELE

lculat
34+ B=15.......(]) - rodens
I 510
unknown
— S A — (3)
W i=dB-3C=-2
15x -x+2 4 3x-2

53 14x2) x5 324412

Exercises

37



lmproper
Fraction
EXAMPLE 1

i 4 B -0
Eee - (+1)(x-3) So6i o0 e A
e ENE )
Tofind A & B _A(x=3)+ B(x+1) _
(x+1)(x—3) Using
5x—7=Ax—3A+Bx+B calculator > >
Equal to 5x-7 5x—7=(4+B)x+(-34+B) mode>>
eqn>>
LA+B=5..(1) unknown
1 —34+B=-T7...Q2)
x —2x—-3 x*+3x-10 A=3,B=2
(-)x*=2x-3
i x?+3x—10 3 2

—
x%—2x—13 +(x+1)+(x—3)

38



Improper
Fraction
EXAVMPLE 2

Bhe b2 13x~13 Tt

2 ) bi (3x+2)+ (x—3)(x+ 2) il Lt S i B
] (x—3)(x+2)_ (x—3) (x+ 2)
TofindA &B __A(x+2)+B(x=3)

(—3)(+2) Using

a1 L calculator >>
Equal to 7x-1 X TS mode>>

7x —1=(4+ B)x+(24-3B)

eqn>>
S A+B=7...(1) unknown
24-3B=-1.....(2)
S A=4,B=3
SIS M g
._.3x x-—13x 13:(3x+2)+ 4 i 3
x*-x-6 (x-3) (x+2)

Exercises

39
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Saying yes when you srfo-uldséy =

no lets others steer.your life.
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