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We can apply the linear equations in many applied problems by
using the algebraic methods.
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The following examples illustrate how to translate the verbal forms
into algebraic terms, some of these examples are with their solutions,
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If Ahmed earns x hundred dollars per month and his brother is 6
hundred dollars more than twice Ahmed’s earn. How many dollars each
of them eams in the end of the month.
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If Ahmed earns x hundred dollars. Then, his brother earns (2x + 6)
hundred dollars.
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Ali is 10 years older than his brother. Ten years ago Ali was as
twice as his brothers age. How old is Ali and his brother now and ten
years ago.
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(x—20) = (x - 10— 10)
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x-10=2(x-20)
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We slove for x to get:

x-10=2x-40
X-2x=-40+10
x=-30
x=30
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Omar earns salary of $1600 per month plus a commission of 20%
on the sales he makes. Omar find that on the average, he takes one hour
to make $80 worth of sales. How many hours must Omar work on the
average each month to earn $3600.
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(80) (20%) = 16 ‘
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1600 + 16x = 3600
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16x = 3600 — 1600
16x = 2000
x=125
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A car dealer bought 800 cars for $700 each. He sold 300 car of
them at profit of 20%. At what price must he sell the remaining 500 cars
if his average profit on the whole sales transaction is to be 28%.
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(140) (300) = 42000 dollars
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18—(,700)(800) =156800 dollars
100
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42000 + 500 (x ~ 700) = 156800
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42000 + 500 x — 350000 = 156800
500 x = 156800 — 42000 + 350000
500 x = 464800
x=929.6
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Ali has $50000 to invest. He wants to receive an annual income of
$4000. He can invest his funds at 7% with friends bonds or with a greater

risk company in 10% bonds. How should Ali invest his money in order to
earn $4000 and in the same time to minimize his risk.
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——)(x) +— (50000 — x) = 4000
(100)06) 100( x)
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7% + 10 (50000 - x) = 400000
7% + 500000 — 10x = 400000
7% — 10x = 400000 — 500000
3x =-100000
x =33333,333
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General form of a quadratic equation in one variable is:

ax®+bx+c=0 , (a=0)
aand b are real constants
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There are four methods for solving the quadratic equation that will
be presented in this section as follows:

1- Solution by square root.
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2- Solution by factoring.
Jal gl A5 3l A5y ey Jall
3~ Solution by quadratic formula.
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4- Solution by completing the square. :
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The following example illustrate the square root method
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Solve the following quadratic equation using the square root
method

a)x-13=0
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x*=13
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S={+13 , -13}
b)2x* - 6=0
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2%°=6
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S={+3 , -3}
¢)3x3+12=0
e Jeand Al b ka (4 12 7 shary
3% =-12
igle ol 3 o Aaillyy
=4
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There is no real solution.
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If the left side of a quadratic equation when written in standard
form can be factored, then the equation can be solved very quickly.
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The method of solution by factoring depend on the following
property of real numbers:

If A and B are real numbers, Then, AB = 0 if and only if A =0 or
B =0, or both are zero.
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Solve the following quadratic equations by factoring, if possible:

a)x°+3x+2=0
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x+2)(x+1)=0
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x+2=0 or x+1=0
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x=-2 or x=-1
A Ao semall 58 L gl Ableall da¥ dall of 138 iy
S={2,-1}

)3 —6x-24=0
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x2-2x-8=0
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E+2)(x—-4H=0
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S={-2,4}
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Q) x*-25=0
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(x-3)(x+5)=0
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x-5=0 or x+35=0
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We can solve a quadratic equation by one or more of the solving

methods.
) 6y* =4y
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6y, —4y=0
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y(6y~4)=0
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e)6x +Tx+1=0
fode deand Jaladl 435k Aaiely,
Gx+ D (x+1)=0

ihd il
6x+1=0 or x+1=0Q
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6x=-1 or x=-1
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Solution by Quadratic formula
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ax’ +bx+¢=0 , (@a%0)
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Solve the following quadratic equation using the quadratic formula

X -2x-1=0
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a=1 b=2 , and c=-1 )
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X-2%x~1=0 when x=1++2 we have
(A+2) =201 ++2)-1=0
A+2:B+2-A-248-A=0
0=0
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also, X=2x-1=0

(I-2) =20 -42)-1=0

A-242 +Z-A+28 A =0
0=0

when x=1-~2 wehave
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Solve the following quadratic equation using the quadratic formula

X2 —4x +4=0
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a=1 s b=-4 , and c¢=4
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—4x+4=0
22 +4Q)+4=0
4-8+4=0
0=0
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Solve the following quadratic equation using the quadratic formula
3x*-5x+6=0
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This method is based on the process of arranging the equation of
the standard form ax® + bx + ¢ = 0 into the form (X + A =B , where A
and B are real constants.
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The equation can be solved by taking the square root of both sides
of the equation, if it has a real solutjon.
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Solve the following quadratic equation using completing the square
method

*-2x-1=0
tte duans Mabed skl 1 el Rl
*a2x=1
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-2+ l=141
Ke2x k=2
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x-17%=2
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Solve the following quadratic equation using the completing square

method
2x2—8x+3=0
tole Juans Adbead sl e 3l 3 )y
2x2-8=-3
fale dhasi 2 o Aleal sl danihy
x2—4x=_—3
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(2) =(-2y'=4
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2—dx+4= :;+4




