@ Ch.1 — Fundamentals

Section 1.5 - Equations

- Linear equation ddaxJl dsleall is an equation in the form

ax+b=0

where a and b are real numbers and x is the variable.

by
Linear equations Nonlinear equations
4x —5=73 x@— 2x =8
2x=%x—7 @—6x=0
_x 3
X—6= 3 @— 2x =1

Example 1

Solve the equation 7x — 4 = 3x + 8

Solution

A% -3z =8 Y

tx = \
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Example 2

The surface area A of a closed rectangular box can be calculated from its length [, width w,
and height h according to the formula

A = 2lw + 2wh + 2lh
Solve for w in terms of the other variables in this equation.

Solution

A _2\k = N e
A —Z\L = W LZL —Z'L)

A_‘L\‘\
20 —2h

- Quadratic equations duew 3l O3sleall are second-degree equations of the form

ax?+bx+c=0

where a, b, and ¢ are real numbersand x # 0

Example 3

Find all real solutions of the equation x? + 5x = 24

Solution
3
x 45z —-2L-= 2

X.\—ﬁ = D oY X—'g-’:o
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Example 4

Find all real solutions of each equation.

(@)x? =5
(b) (x—4)*> =5
Solution
2
La) x =5
= = £35S

2
- To make x? + bx a perfect square JolS & (completing the square), add (g)

e (03
X X 2 =X 2

Example 5

2

Find all real solutions of the equation x> — 8x + 13 = 0

Solution - +
2 _ -3
x_3x 4 C2) =~z + ()
7‘1"_3& L\ = —\5 ¢

2
(x —w) =3
x—%:—-":&‘{

= {32 x = 4=~z

Azha.education Q‘r O X °



Section 1.5 — Equations @

- The quadratic formula sl=Jl s5la)l can be used to find the roots (Jsl>) »9ixJl of any quadratic

equation

—b + \{EZ —4a0

2a

X =

discriminant j.onll oy b? — 4ac o3l
If D > 0, then the equation has two distinct real solutions.

If D = 0, then the equation has exactly one real solution.

If D < 0, then the equation has no real solution.

Example 6

Find all real solutions of each equation.
(@)3x2—-5x—1=0
(b)4x?>+12x+9=0
()x?2+2x+2=0

N & r‘ea\ S o\k'b“ oN

|
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Example 7

2 =il

.3
Solve the equation = — — =
x x-3 x2-9

Solution

3(e-2)_2x _ =

X ( x—3) (x -2 (=+32)

Bx —A —2x) Mj(x-\-’s) _ _\1%
T
(z_a\)(x ) = - VX

x"_—bx -2  \2x =»>

2-
X L bx —2% = o

(X +¥A)(x—-3) =o
- =—-A Y x:‘QXrQ‘OQC‘Q&d\

Check: Not pact o [
LtHs = 2 _ _2 the doman
4 _a-3
\ > ~ 1 _ -2 __.f_\
=Tz mT n - ]?
L Hs = =+
=4 L HS=RS
= e = \"—‘- == .
11 é 'S a So\\{*\%
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Example 8

Solve the equation2x =1 —+v2 — x
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Example 9

Find all solutions of the equation x* — 8x% + 8 = 0
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Example 10

Find all solutions of the equation x*/3 + x%/6 —2 =0

Solution

\Me \
X =-2 Dc_“ =\ C
(4

o Ve
69 1 = 4 4o
X= 6L 5 nolT a So lution

Example 11

Solve the equation |2x — 5| = 3

Solution
1Lx—5=73 Zx-5 =-3
2 x = 345 Lo = —54%5

—z
8 AC =N
X = = = 2
y

Azha.education d O X o



@ Ch.1 — Fundamentals

Problems

- Solve the linear equation —x + 3 = 4x.

- Solve the equation for the variable R; PV = nRT.
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- Find all real solutions of the equations by factoring.

(@)x*+x—-12=0

(b) 2x%2 =8

(c) (2x — 5)% = 81
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- Find all real solutions of the equation by completing the square.

(a)x*+2x—-5=0

(b)2x2 +8x+1=0
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- Find all real solutions of the quadratic equation.

(a)x* —13x+42=0

(b)9x? +12x+4=0
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- Find all real solutions of the equation.

1 1 5
(@ =+—5=;
x—1 x+2 4

(b)vV2x+1+1=x

(c)x*—13x2+40=0
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(d)x*3 —5x23 +6=0

(e)|3x+ 5| =1
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