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Solving Second-Degree Equations

Zero Product Principle - a product of factors is
equal to zero if and only if at least one of the
factors is equal to zero.

Example: if 5x =0 B-0

We will use this and factoring techniques to
solve equations.
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Example: Solve x*-10x=0

factor the LHS x(x - 10) =0

‘. either x or x—10 mustbe.

So x=0 or x-10=0
x=10

x ={0,10}
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Example: Solve

factor the LHS

x*=2x-15=0
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Example: Solve =2x°-5x+3=0
Factor the LHS
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Solve: [2x’—x=6

Make the equation equal to 0, then factor the LHS.
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Solve 4x*-36=0
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Solve 2x*-50=0
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Solve 5x*-35=0

(.5

S X
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Example: Solve 1442 +28=0
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Example:
Solve 10x* —4x—-T7=4x" -11x+13

October 17, 2022
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Example: The length of a rectangle is 5cm longer than
its width. If the area is equal to 150cm’, what
is the numerical value of the perimeter of
the rectangle?

width:
length:

Area:

Perimeter = cm
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Example:  In the figure, pQ divides rectangle 4BCD into
two quadrilaterals: square APQD and rectangle
PBCQ. The area of rectangle ABCD is 120cm’.

In addition, mD_Q — (x)cm and m@ — (x + 8)cm-
What is the numerical area of rectangle PBCQ?

A P B

Q
ot () CIY) il (3 8) CI ey
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To&ay, a fatheris 2 years older than triplc his son's age.
Mive years ago, the Product of their ages was 420. How

old is the father now?

13
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Todag, a mother's age is two years more than double
her son's age. ]n ten years, the Produc‘c of their ages

will be 2040. [Jow old are theg todag ?
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T he andratic I"ormula
2x

The area of this Figure IS
equal to 103.75¢cm’”.

Bx—3

Determine the numerical
x+5

length of each side .

=1
2x (Sx — 3) + (3x + 5) (7x — 1) =103.75
10x* —6x+21x* —3x+35x—-5=103.75

31x% +26x —5=103.75
31x2 +26x—108.75=0

15
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2 tos 75— RS

The c]uadratic formula Provides a solution to any

quadratic (seconchegree) equation.

ax’ +bx+c=0

16
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Example:

—b+ \/b2 —4ac
2a

X =

axt+bx+c=0

31x" +26x-108.75=0
a b C

October 17, 2022

26+ /26" —4(31)(~108.75)

T 2(31)
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_ —26%+14161

X
62
264119 , L 26-119
62 62
=B s P Y
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8x+2=14

bx — 3 =4.5

Sx—1=6.5

Ix—1=95

October 17, 2022

Ix +5=9.5
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Examp]e:
Solve 15)62 —2x—-8=0

2 (-2 -4(15)(-8)
2(15)

2444480
- 30
244484
30
2422
30

X

X

X

2+22 24 4
X = =—=—  or X
30 30 5 30 30 3

20
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Solvc

a) X*—6x-91=0

October 17, 2022

b) 9x* +30x+25=0

21
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&) 5x*+9x+12=0

October 17, 2022
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T he Discriminant (A)

, i 2
- the Portion under the root Sign: A=b"-4ac

I ...

2
b”—4ac >0 there are ,Z_real answers
2 ,
b*—4ac=0 thcre Is one rea] answer

2
b —4ac <0 there are mreal answers

23
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Determine the value of X

x+7

October 17, 2022

S5x—4

24
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Determine the numerical Perimeter of the right triangle

shown below. A” measurements are in centimetres.

(2x—3)

(x=3)

(3x—-12)

25
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(3x—-12)

October 17, 2022
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The right triangle and the rectangle given below are equivalent.
The sides of the right angle of the triangle measure (x) cm and
(3x — 12) cm respectively and the hypotenuse measures (2x + 12)
cm. The height of the rectangle is 15 cm.

\(2x+12)cm T

() cm \ 15 cm

|
e (37 — 12} 11l eeeeeie] o ? =

What is the numerical length of the base of the rectangle?

27
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(2x+12)cm T

|
=t

o (30— 12} 1 ] ™ ? -l

What is the numerical length of the base of the rectangle?

28
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