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Summer Packet: Algebra IT

Show all work!!

Solving Equations by Using Addition and Subtraction

Solve Using Addition If the same number is added to each side of an equation, the
resulting equation is equivalent to the original one. In general if the original equation
involves subtraction, this property will help you solve the equation.

Addition Property of Equality | Forany numbers g, b,and g, iia=b thena+c= b+ ¢

ELBED Solve m — 32 = 18. REULEED Solve —18 = p —12.
m— 32 =18 Original equation -18 =p —12 Original equation
m — 32 + 32 =18 + 32 Add 32 to each side. —18+12=p —12 + 12  Add 12 to each sids.
m = 50 Simplify. p=-—-6 Simplify.
The solution is 50. The solution is —6.
~ Exercises

Solve each equation. Then check your solution.

1L.h—8=-2 2.m—8=—12 3.p—-5=15

o | e

4.20=y—8 5.k —05=23 6.w— 3 =

Solving Equations by Using Addition and Subtraction

Solve Using Subtraction If the same number is subtracted from each side of an
equation, the resulting equation is equivalent to the original one. In general if the original
equation involves addition, this property will help you solve the equation.

Subtraction Property of Equality | Forany numbers a, b, andc ifa=b thena—c=b— e

'__—;"Eaﬁ' Solve 22 + p = —12.

22 +p=—-12 Original equation
22 +p — 22 = —12 — 22 subtrast 22 from each sida.
p=—d4 Simplily,

The solution is —34.

“Exercises
Solve each equation. Then check your solution.

1L.x+12=6 2.z+2=-13 3.-17=b+ 4



Solving Equations by using Multiplication and Division

Solve Using Multiplication if each side of an equation is multiplied by the same
number, the resulting equation is equivalent to the given one. You can use the property to
solve equations involving multiplication and division.. -

Multiplication Property of Equality | For any numbers a, b, and ¢, if a = b, then ac = be.

D sowvesly - 11, | CTTED sowve —1n-16.
3%;".! - 1% Original equation —%n = 16 Original equation
%P = % En?&?ﬁféﬂ?ﬁd ol S —4(—%?1J = —4(16) Multiply each side by —4.
%(%p) is %(EJ gy msc sty The snrllu;u;?: —64, i
p= % Simplity.
The solution is %

EXGFCISes "
Solve Eﬂ.ﬂjl equation. Then check your solution.

1.2 -2 2. <m = 6 s.gp=3

Solving Equations by Using Multiplication and Division

Solve Using Division To solve equations with multiplication and division, you can also
use the Division Property of Equality. If each side of an equation is divided by the same
' number, the resulting equation is true.

Division Property of Equality | For any numbers &, b, and ¢, with ¢ = 0, if a = b, then % = -E

EZTED sove sn - 6. EEITED sotve —on - 60,
Bn = 64  Original equation —bn = 60 Original equation
L S ide by 8 —e .50 i

8 8 ivide aach side by B. —.—5_TE Divide each side by —5,

n==§ Simplify. n= =12 simplify.
The solution is 8. The solution 18 —12.

< Exercises’
Solve each equation. Then check your solution.
1.3h = —42 2.8m = 16 3. -3t =51

i

4. —3r = —24 5.8k = —64 6. —2m = 16




Solving Equations with the Variable on Each Side

Variables on Each Side Tv solve an equation with the same variable on each side,
first use the Addition or the Subtraction Property of Equality to write an equivalent
equation that has the variable on just one side of the equation. Then salve the equation.

E2ELC Solve 5y — 8 = 3y + 12.
5y —8=3y+ 12

8y —8—-3y=3y + 12 — 3y

Zy—-8=12
2y —8+8=12+8

2v = 20

2 _ 20

2 =

y =10

The solution 1s 10,

~Exercises )

“Example 2’

¥ Solve —11 — 3y = 8y + 1.
~11 -3y =8y + 1
~11-3y+3y=8 +1+3y

~11 =11y + 1
-1 -1=1y+1-1
—12 = 11y
“iz 1y
11 11
1
—.]_H=y

The solution iz — 11—11.

Solve each equation. Then check your solution.

1.6 — b = 6b + 30

4.4n —8=3n + 2

3

=
]

b+ 4=

o

2.5y — 2y =3y + 2

5.12x +43=21—-x

3 1
b+ 88 B.Ek—ﬁ—zk—l

3.5x+2=2x - 10

6.44s + 6.2 =8.8: — 1.8

9.8 —5p=4p—1



Solving Equations with the Variable on Each Side

Grou ping 5}!Mb0|5 When solving equations that contain grouping symbols, first use
the Distributive Property to eliminate grouping symbols. Then solve.

2SI Solve 4(2a — 1) = —10(a — 5).
442z — 1) = —10{ae — 5) Original equation
Ba — 4 = —10a + 50 Distributive Proparty
B8a—4+ 10a = —10a + 50 + 10a  Add 10a to each side.
18a — 4 = 50 : Simplify,
18z —4+4=50+4 Add 4 to each side.
18a = b4 Simplify.
& = 5—4 Divide each side by 18.
18 15
a=3 Simplify.

The solution is 3.

T Exercises
Solve each equation. Then check your solution.

1.-3[x+5}=3{x—1jlq 2. 2(7 + 3t) = —t 3.3a+1)—5=3a —2



Solving Equations and Formulas

Solve for Variables Sometimes you may want to solve an equation such as V = fwh for
one of its variables. For example, if you know the values of V, w, and h, then the equation

&= w—‘; is more useful for finding the value of £, If an equation that contains more than one

variable is to be solved for a specific variable, use the properties of equality to isolate the
specified variable on one side of the equation.

Solve 3m — n = km — 8 for m.

“Example 1

Solve 2x — 4y = 8 for y.

2x — 4y =8 3m—-n=kFkm— 8
Ox — dy — 22 =8 — 2« 83m —n—km=km— 8 — km

—dy =8 — 2 3m—n—km=—28

_4}, 8 — 2% 3m~n—km+n=—-8+n

=t — =4 dm—km=-8+n

8—2 2% —8 m@B-k)=-8+n

il e m{3—k) _ —8+n

9y — 8 3—k 83—k

. —8+mn n—8

The value of y is —
=g 3k

H. Sinece division by 0 is
undefined, 3 — k # 0,0r k # 3.’

The value of m is

TEXercises
Solve each equation or formula for the variable specified.

l.ax — b =cforx 2. 15x + 1 =yforx .x+fi+2=jforx

doxy +z =
xy +z=9fory S.x(4 —k)=pfork B.7x + 3y = m fory



Describing Number Palterns

Write Equations Sometimes a pattern can lead to a general rule that can be written as
an equation.

: Example Suppose you purchased a number of packages of blank compact
disks. If each package contains 3 compact disks, you could make a chart to show
the relationship between the number of packages of compact disks and the
number of disks purchased. Use x for the number of packages and y for the
number of compact disks.

Make a table of ordered pairs for several points of the graph.

|—Mumhar of Packages | 1 2 ) 4 5
|Numbernfcua a6 |9 |12]1s

The difference in the x values is 1, and the difference in the y values is 3. This pattern
shows that y is always three times x. This suggests the relation y = 3x. Since the relation is
also a function, we can write the equation in functional notation as f(x) =

“EXercises
1. Write an eguation for the function in 2. Write an equation for the function in
functional notation. Then complete functional notation. Then complete
the table. the table,
e |i= 0 1 2 3 4 ® |=201= o 1 a2 3
yl-2|l2 |68 y | 10] 7

3. Write an equation in functional notation. 4. Write an equation in functional notation.

¥ | ¥




Graphing Equations in Slope-Intercept Form
Slope-intercept Form

Slope-Intercept Form | y = mx + b, where mis the given slope and bis the J-intercept

“Example T 3T equation of the line whose slope is —4 and whose
y-intercept is 3.

y=mx+b Slope-intercept form

¥=—4x + 3  Replace mwith —4 and b with 3.

SRS Graph 3x — 4y = 8. 1112
dx — 4y = Criginal equation . a1 [
—dy=—3Jx+ 8 Subtract 3x from each sida. {[ ? !?I,:\ x|

_ = 0,-2 :
_:%y_ = % Divids each side by —4. | ,/T/ [3x = 4y = 8]}

' FAS Smmmen;

3
y=—x—2 Simplify.

The y-intercept of y = %x — 21is —2 and the slope is % So graph the point (0, —2). From
this point, move up 3 units and right 4 units. Draw a line passing through both points.

~Exercises
Write an equation of the line with the given slope and y-intercept.
1. slope: 8, y-intercept —3 2, slope: —2, y-intercept —1 3. slope: —1, y-intercept —7

Write an equation of the line shown in each graph.

LTy 5. T T 1] R ,_
X
3 tuja} - “10 G
{42 -
o oy [x : 2 _,/Z |
e 2[} 1 19] 13 o\ xf 1] P I
i 1 | D2 08N

Graph each equation.

Ty=2x+1 8.y=—-3x+2 Qy=-x-1
| LT TT] y [T 1]
= i [#] X 2 o X
[ X 17
A | | L |




























