18. [Algebra - Equations]

Skill 18.1 Solving one-step equations by using the inverse operations of
+and —
e Consider the operation used to construct Operation | Inverse Operation | Operation | inverse Operation
the expression involving the variable. + - - +
J P_erform the inverse operation on both X436 X—3-6
sides of the equation.
X+3-3=6-3 X-3+3=6+3
x =3 x=9
Q. Solve forx: x—7=4 A. X—7=4
e
=11
a) Solveforx: x+2=5 b) Solveforx: x+4=9 ¢) Solveforx: x+6=9
x+2-2=5-2 x+4—-4=9-4

X = X = X =
d) Solve forx: x+4=2 e) Solveforx: x+7=-3 f) Solveforx: 5+x=2

X =
g) Solveforx: x—-3=5 h) Solve forx: x—8=4 i) Solveforx: x—7=9

x—3+3 =35+3 xX—8+8 =4+6

X =
j)  Solveforx: x—2=14 k) Solve forx: x—-7=7 I) Solveforx: x-9=12
m) Solve forx: 8§8—x=4 n) Solveforx: x—5=-7 0) Solve forx: 6—-x=9
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Skill 18.2

-and +

e Consider the operation used to construct
the expression involving the variable.
e Perform the inverse operation on both

sides of the equation.

Solving one-step equations by using the inverse operations of

Operation Inverse Operation Operation Inverse Operation
X
= - = 6
3x =6 3
3x_6 X . 3-6.3
3 3 3
X =2 x =18

Q. Solve for x: % =5

X
A. =5

X
X res s
x=15

a) Solve for x: % =4

d) Solve forx: 4x=16

j) Solve forx: 3x=27
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b) Solve for x:

e) Solve forx: 3x=12 f)

X _4
3

c) Solve for x: % =3

Solve forx;: 2x=14

h) Solve forx: —=2 i) Solveforx: —=6
k) Solve forx: 4x=28 I) Solve forx: 5x=45
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Skill 18.3
+,—,-and =

Solving two-step equations by using the inverse operations of

e To isolate the variable (x) perform the inverse operations, in order, to both sides of the

equation.

2
Q. Solve for x: 5+?x =1

A. 5+

S5-5+

2x

2
2x_,
3
2x
EREa

3 A=—4-3 Inverse of = 3 is - 3

2x  -12
2 B 2 Inverse of - 2 is + 2
x=—6

a) Solve forx: 4x—1=11

Inverse of — 1'is + 1

I4x—1+1 = 11+ 1
Idx = 12
2’
......................... A
X = 3
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b) Solve forx: 7+3x=22

e) Solve forx: 15+ 10x =45

h) Solve for x: §+3:1
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c) Solveforx: 2x+7=-3

f) Solve forx: 3x+12=3
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Skill 18.4 Solving equations by first expanding the brackets.

e Expand the brackets.
e To isolate the variable (x) perform the inverse operations, in order, to both sides of the
equation.

Q. Solve forx: 6(2-x)=-18 A. 6(2-x)=-18
12—-6x=-18
12-12=6x=—18~ 17 —Jnuerse of + 12is— 12
—6x = —30

L‘x = ﬁ Inverse of - —6 is + —6

-6 -6
x=95
a) Solveforx: 3(x-2)=12 b) Solve forx: 3(2+x)=21 c) Solveforx: 2(x—-3)=14
3x—6 = 12 = =
X—6+6=12+06 = =
& _ 7 _ _
z Z - -
d) Solve forx: 5(1 +x)=20 e) Solve forx: 7(2+x)=35 f) Solve forx: 4(x—-3)=4
X = X = X =
g) Solve forx: 4(x—-5)=8 h) Solve forx: 2(9-x)=38 i) Solve forx: 3(2x—-3)=15
X = X = X =
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Skill 18.5 Solving equations with variables in more than one place. B

e If necessary, expand the brackets. (see skill 18.4, page 190)
e Combine all variables on one side of the equation by using inverse operations.
e To isolate the variable (x) perform the inverse operations, in order, to both sides of the

equation.

Q. Solve forx: x=3x+12

X—3x=3x—3x+12

2x_12

x= 3412

~2x =12

- - Inverse of - (-2) is + (-2)
x=—6

a) Solve forx: 6 —3x=3x b)

d) Solve for x: 6x —4=>5x e)

g) Solve for x: h)

Ax+2(3x—4)=22

Combine the variables
Ix+6x—8 = 2
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Solve for x: 6x +4 =8

c) Solve forx: 25—-4x=x

Solve forx: 15—-3x=2x

f) Solve forx: 7x—24 =4x

Solve for x:
2x+3(@x—-3)=19

i) Solve for x:
2x=3)=3x=-12
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Skill 18.6 Solving equations involving fractions. B
e Use inverse operations rules to isolate any fractions.

e Rewrite all expressions as fractions if necessary.

e Cross multiply. (see skill 9.5, page 98)

e Combine all variables on one side of the equation by using inverse operations.

(see skill 18.5, page 191)
e To isolate the variable (x) perform the inverse operations, in order, to both sides of the

equation.
Q. Solve for x: §:x+4 A. §:x+4
Tngr+d
3 1
x=3x+4)
x=3x+12
x—3r=3x—3x+12
~2x =12
2x_12
2 =2
x=-6
18 _

a) Solve forx: %—lOz—x b) Solve for x: ?=2 c) Solve for x: 20 2x:2
. 3
——10+10=—=x+10 = =
4 .......................................................................

X =
Sx =40 e e
X =
+4 10— 2
d) Solve forx: —=x-3 e) Solve for x: x3 = 4x f)  Solve for x: X 110=4x
X = X = X =
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continues on page 194
Skill 18.7 Solving inequalities (1).

e Manipulate the inequality in the same way as you would an equation.

Except:

e When both sides are multiplied or divided by a negative number, reverse the inequality signs.
< becomes > and < becomes 2.

Q. Solve the inequality: A. 4x-7<35
-T7<5 4x7/7+/7$5+37
)
x<3
a) Solve the inequality: b) Solve the inequality: c) Solve the inequality:
2x—-52>15 3x-8<7 2x+6<10
> < <
> < <
X2 X<
d) Solve the inequality: e) Solve the inequality: f) Solve the inequality:
T(—x+3)<7 32x—4)+19>25 20>5(7-2x)—-35
-7x+21 <7 > >
~7x+21-71< 721 >
-7x < =14 >
T _4?
7x A .
A<
Division negative
x>2
d) Solve the inequality: h) Solve the inequality: i)  Solve the inequality:
—5(x+7)> 10 1222(x+3)-10 4<2(3-2x)— 10
> > <
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continued from page 193

Skill 18.7 Solving inequalities (2).
j)  Solve the inequality: k) Solve the inequality: I) Solve the inequality:
X _4<38 Zi7<11 |
2 4 3
< < >
m) Solve the inequality: n) Solve the inequality: 0) Solve the inequality:
M >15 M >10 M >8
2 3
> > >
p) Solve the inequality: q) Solve the inequality: r) Solve the inequality:
2x+2 <21 2 s “Sx—T <33
3 3 2
< > <
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Skill 18.8 Solving quadratic equations.

e Make either factor equal zero. Use the zero multiplication property.
a-0=0and 0-a=0
Hint: A quadratic equation always has 2 solutions.
Q. Solve for x: AL x-8x+9) =0 Check:
x=8)x+9)=0 If either (x — 8) = 0 x—=8+8=0+8 ffx=8
or(x+9)=0 y=38 (8—-8)(E+9)=0
( S)EhenQ) . OR 0-17=0is true
x-8)(x+9) = _
X+9-9=0-9 ffx=-9
e 0 ~9-8)(-9+9)=0
89 —17-0=01is true
b
a) Solve for x: b) Solve for x:
(=0=9=0 fiarew—0-0 (G ee=2)=0
Ifx —6=0, then Ifx—5=0, then Ifx+7=0, then Ifx—2=0, then
X—6+6=0+06 X=J3+5=0+5
x=6 x=35 6,5
¢) Solve for x: d) Solve for x:
x—4x+7)=0 x+3)(x+4)=0
e) Solve forx: x(x—8)=0 f) Solve forx: x(x+3)=0
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Skill 18.9

Solving systems of equations.
EITHER
e Find the value of one of the variables in relation to the other.
e  Substitute this value of the variable into the other equation.
e Solve for one variable.
e Substitute the result into either equation to find the second variable.
OR
e Add or subtract the equations together to elimimate one of the variables.
Q. Solve the system of equations: A. 2x+3y=3 (1)
2x+3y=3 x+3y=6 (2
X+3y=6 =3 subtracting (1) - (2)
-3+3y=6 Substitute x = -3 @
-3+3+3y=6+3
3y=9
3y_2
3 3
y=3
=3, 3)
a) Solve the system of equations: b) Solve the system of equations:
y=3x-9 x+y=5 Substigutey=x+l
x=4 y=x+1 into (1)
y=3-4-9
y=12-9
y=3 (4’3)
c) Solve the system of equations: d) Solve the system of equations:
y=2x+1 4=2x+y
y=3x-2 x—5=y
e) Solve the system of equations: f)  Solve the system of equations:
x+y=1 x—y=2
x—-y=3 Ix+y=14
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Skill 18.10  Solving quadratic equations by factoring.

e Factor the expression.  (see skills 17.4, page 181 and skill 17.7, page 184)
e Make either factor equal zero. Use the zero multiplication property.

a-0=0and 0-a=0

Q. Solve forx: x*+7x=0

A. x*+7x=0

xX(x+7)=0 If either
x=0 x=0
or(x+7)=0
OR then x> +7x =10
x+7—-7=0-7
x==7
0,—7

a) Solve forx: x*—16=0

If either
(x+4)=0
or(x—4)=0

(x+4)(x_4)=0 then x> - 16 = Q
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b) Solve forx: x*—4=0

f) Solve forx: x>+5x=0
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