COMBINING LIKE TERMS WITH INTEGERS

Introduction

Chapter 1 introduced "like terms" and explained how to combine like terms
invalving whole numbers. In this section, you will le2arm how to combine like
terms with integers. There are two steps to combining like terms; firstyou
identify the like terms, and then you combine them.
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COMBINING LIKE TERMS WITH INTEGERS

Identifying Like Terms

In order to sirmplity an expression by combining like terms, you must be able to
recognize the like terms in an expression.

Terms have to meet both of the following conditions in order to be considered
like terms.

1. The terms must hawve the same variable.

2. The wvariables in the terms must have the same exponent.

For example,

xr, 2x,—x,and %x are all like terms.

However, x and x% are not like terms, though both terms hawve the
same variable, their exponents are diferent.

In an expression, non-variable terms (¢onstants) are also considered like
terms.
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COMBINING LIKE TERMS WITH INTEGERS

Combining Like Terms with Integers

Once yau identify the like terms, combine them. To do this, add the coefficients
of the like terms. For example, to combine 3x — 5x, combine 3 and =3,
following the rules for comhbining integers: 2x—5x= (2 -2ix=—-2x

To simplify an expression:

*

ldentify the like terms.

Rearrange the terms and group like terms together,

+*

+ Combine like terms by combining their coefficients.

+*

Combine the constants (non-variable terms).

EXAMPLE A
Simplity. e — 9
Swg — Tpm These are like terms (same variable).
={J— 9 Combine like terms by combining their coefficients.
= (—4jm
= —dim
3 u:uf?_
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COMBINING LIKE TERMS WITH INTEGERS

EXAMPLE B
Simplify: 3y +17 — 18y — 12 + 5y

3y +17-18y - 12 + 5y Identify the like terms.

=3y — 18y + 5y +17—-12 FRearrange the terms to group like terms together.
=(3-18+9)y+ (17 -12) Combine like terms.

=10y +35

EXAMPLE C
Simplify: Sa4+8—11a +17

LT A e e L B |dentify the like terms.
=5 —-1la+84+17 Gather like terms together.
={5—11a +(8+17) Combine like terms.
=—ba + 25

EXAMPLE D
Simplify. —23x+ 6y —17x - 18y

=39k +Haw—Tle— 18y [dentify the like terms.
=—33x - 17x+ 6y — 18y Gather like terms together.
=({—33-171x+({6—-18)y Combine like terms.

— i i o o R

==l Py
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| COMBINING LIKE TERMS WITH INTEGERS

Extended Example 1a
Simplify: 5 =247+ 6
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COMBINING LIKE TERMS WITH INTEGERS

Evaluating Expressions with Ihtegers

To evaluate an expression means to find the numerical value of that expression
when a given value is substituted for the wvariahle in the expression. The final
answers to all evaluation problems are just numbers without any variables. If the
substituted value is a negative number, then you should put it inside
parentheses to keep the signs clear. Then follow the correct order of operations.
Study the examples that follow.

EXAMPLE E
Evaluate 3x + 8 when x =—-2.
Iy 4 8 Substitute =2 for x in the given exprassion
enclasing =2 in parentheses.
32y +8 L
oy Then followe the order of operations, from left to
right: first multiplication, then addition.
=
EXAMPLE F

Evaluate 2x° + 3x + 5 when x = -3

2 _ . . . .
2x° +3x 405 substitute =3 for x in the given expression enclosing

2(_32 i =3 in parentheses.
= AN+ A=+ 5 Follow the order of operations: first the exponent; then,

from left to right: multiplication, and finally addition.
=18-94+5

=14

&aof 7
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| COMBINING LIKE TERMS WITH INTEGERS

Extended Example 2a
Evaluate —2 1z + 14 when wm = -2
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Identify each of the following: a) the variable terms, b) the variables, c) the
constants, and d) the coefficients.

m+2n-4m-n

Simplify.

r—25=9r+7r—r+8s

Simplify.

~19p +12r—-4q+11p-21g-8
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Evaluate 3t2 — 4t + 6 for the given values of t.

t=-3

Evaluate the expression when x = =2.

X+ 2x2 -6
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SOLVING EQUATIONS WITH INTEGERS

Introduction

As mentioned in Chapter 1, mathematical problems can be in the form of an
expression or an equation. Recall that equations are distinguished fram
Expressions by an equal sign (=)

k

Chapter 3- Section 2- page 1



SOLVING EQUATIONS WITH INTEGERS

Since 3x +11 =36 contains an equal sign, it is considered an equation. The
presence of an equal sign tells us that the two sides of the equation have the
same numerical value—they are equal. To selve an equation means ta find the
numerical value of the variable {x, » , etc) in that equation. This numerical

value is called the selution of the equation.

When the wariable in the original equation is replaced with the solution and hoth
sides of the equal sign are simplified, the same number will result on both sides.

Selving Equations

To solve an equation, & series of manipulations must be perfarmed in order to
isnlate the variable term. The goal of these manipulations is to obtain the
variable term on one side of the equal sign and the constant term on the ather
side of the equal sign. Toisolate the variable, we "undo” the operations that
occur around it

Therefore, to isolate the variable in an equation:

¢ [If the variahle is added to a number, then subtract that number.

¢ If the variahle is subtracted by or from a number, then add that number.
¢ If the variahle is multiplied by a number, then divide by that nurmber.

¢ [If the variahle is divided by a nurmber, then multiply by that number.
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SOLVING EQUATIONS WITH INTEGERS

i Yiew the animation below,

4
m
1 A
| 1

gas il

To keep an eguation balanced, any operation perfarmed on one side of the
equation must also be perfarmed on the other side of the equation. In an
eguation:
+ ‘YWhen a number is added to one side of the equation, the same
number must be added to the other side.

¢ When a number is subtracted frorm one side of the equation, the
same number must be subtracted from the other side.

+ ‘When one side of an equation is multiplied by a number, the other
side must be multiplied by the same number.

¢ YWhen one side of the equation is divided by a number, the other side
must be divided by the same number.

If yvou add or subtract a number on both sides of an equation, you are using the
Addition Property of Equality. If you multiply or divide both sides of an
equation by a number, you are using Multiplication Property of Equality.

Zaof9
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SOLVING EQUATIONS WITH INTEGERS

To solve an equation, isolate the variable on one side of the eguation. Study the
following examples and their explanations.

EXAMPLE A
Sokve: m+21=—-45%

m+21l=—4% Toundo adding 21, subtract 21 from both sides of the
91 —21 equation independently.

s+ 0 =-70 Motice that =21 + 21 is equalto 0 and s 40 =

m=—10 The solutionis m = —70.

EXAMPLE B
Sove; p—8E=—34

#—u=-=34 Toundo subtracting 3, add & to both sides of the equation.
+8 48 Combine each side of the equation independeantly.

#+0==26 The solution is # = —26.
n=-2f

4 af 9
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SOLVING EQUATIONS WITH INTEGERS

EXAMPLE C

I
[ g

Il
[
I_h

To undo dividing by 5, multiply both sides of the equation by 5.

Y
3
5.
)

Motice that on the left side, the multiplication of & cancels out the
division of &, leawing 1y . On the right side, 2 times 5 is 10,

o M|$
Il
=

Il
=
=

The solution is y=10.

When the instructions to a problem are "Sokve " you are expected to decide what
and how many steps are needed to isolate the variable and find the solution.
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| SOLVING EQUATIONS WITH INTEGERS

Extended Example 1a
Solve: x—41=-5
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SOLVING EQUATIONS WITH INTEGERS

Checking the Solutions of Eguations

After salving an equation, you should alway's check the solution you find. To
check a saolution, substitute it in place of the variable in the ariginal equation. If
hiath sides of the equation simplify ta the same number, then the solution is
correct. The problems below show how you can use substitution to check the
solutions to Examples B and C above.

EXAMFLE D
Check to see if # = —26 |5 the correct solution to the equation #— 5= -34

H—o=—34
(—261—8=-34  Replace n with -6,

—34 = —34 v Evaluate the left side of the equation. Both sides are the
game so0 B = —26 is the correct solution.

EXAMPLE E

Check to see if y = 10 is the correct solution to the equation %: .

L

5

E: o Feplace y with 10.
5

520 o Simplify the left side of the equation. Both sides are the same so
B ¥ =10 is the correct solution.

Fof9
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SOLVING EQUATIONS WITH INTEGERS

You can use the same method to check if a given nurmber is a solution to 3
given equation. Substitute the number in place of the variable. If the numerical
vallues of both sides of the equation are equal, then the number is the solution to
the equation.

EXAMPLE F

s x=5the solutionto x—11=-67

x—=11=-6
9-11=-% substitute 5 in place of x .

—b=—6 v Simplify the left side. Both sides of the equation egqual -6, so
xr = 5 is the correct solution to this equation.

EXAMPLE G
s x =30 the solutionto x— 25=47

§F25=y
IN—25=4 substitute 30 in place of x©.

S 4 3 Simplify the left side. The left side of the equation simplified
to 5, but the right side is 4, so0 x = 30 js not the correct
solution to this equation.

2 af9
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| SOLVING EQUATIONS WITH INTEGERS

Extended Example 2a
Ig =S the solution o~ 12 e =02
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Solve.

p+11=-8

Solve.

r+19 =11

Solve.

|
Lh
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Indicate whether the value given is a solution to the equation by answering True
or False.

k—-21=-30; k=-9

Indicate whether the value given is a solution to the equation by answering True
or False.

—14=%;m=28
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DISTRIBUTING AND COMBINING WITH INTEGERS

Introduction

In Chapter 1, you leamed how to use the distributive property of multiplication
over addition with whole nurnbers. Distributing allows you to remove
parentheses in an expression and simplify it. This section deals with the
distributive property and integers. The process is similar to using the distributive
property with whole numbers.

1afe
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DISTRIBUTING AND COMBINING WITH INTEGERS

Recall that when using the distributive property, we multiphy every term inside
the parentheses by the number on the outside of the parentheses. When
distributing with integers, be careful of the signs! Remember, the product of
two nurmbers with the same sign is positive, and the product of two numbers with
different signs is negative. Now study the following examples.

EXAMPLE A
Simplify: 4({3x - 7)
A(3x—T) =4(3x)+4(—7) Distribute 4 to 3x and =7 .
=12x+{-28) Multiply.
=l2%—=20
EXAMPLE B
Simplify: =5 [x + ?)
=S(x+T=-3(x)+ (=27 Distribute =5 to x and 7.
==3x+(=35) Mukiply.
= %—30
EXAMPLE C
Simplify: —3(2z - 7)
ST B Yo e i
=—ha+21
z u:ufE._
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| DISTRIBUTING AND COMBINING WITH INTEGERS

EXAMPLE D
simplify. —6(-2x41)

Z6(—2x+1) = —6(=2x) + (-6)(D)
=12x+(—6)
=12x-6

EXAMPLE E
Simplify: 7(—x — 8)

H(—x-8)=T(—x) +7(-8)
= —Tx+(-36)
=—Tx—56

EXAMPLE F
Simplify: — (2x = 5)

—2x=-N==-12x-9) Mote that the negative sign= —1.

(=D{2x)+ (-1
=—2x+5
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DISTRIBUTING AND COMBINING WITH INTEGERS

The following problems use the distibutive property more than once. After
distributing, the like terms are combined.

EXAMPLE G
Simplify: 7{x+2) +2(2x+1)

HE+2)+2Qx+) =T@) +7(Q+220 +2) o e (hEheh belh

=Tx+14+4x+2  Multiply, then identify like terms.

=11x+16  Combine like terms.

EXAMPLE H
Simplify: 5(3x —4)+3(2x - 5)
5(3%— 41+ 3(2x — 5) = 5(3x) + 5(—4) + 3(2x) + 3(—5)
=15z - 20+6x-15
= 21x—-35
4 of &
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| DISTRIBUTING AND COMBINING WITH INTEGERS

EXAMPLE |
Simplify. —2(x—4) + 3(5x - 8)

Do(x -4 43055 —8) = (=20 1)+ (~2) (—4) + 3(5x) + 3(—8)
=—2x+8+15x—24
—13x-16

EXAMPLE J
Simplify: — (4x—4) —6(x - 3)

“@x—4)—6(x—3) = (= DEAX) +(~D(~4) + (~6)(x) + (~6)(~3)
= Az+4-6x5+18
=-10x+22
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. DISTRIBUTING AND COMBINING WITH INTEGERS

Extended Example 1a
Simplify: —9(3x+4)
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Simplify.

—(4y - 1)

Simplify.

—2(a+7h-3)

Simplify.

da+7hb—-(a+ 3b)
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Simplify.

6(2m+ 1)—-(7Tm+ 15)

Simplify.

2g—r+s)—=(5r-1)
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SOLVING EQUATIONS OF THE TYPE ax = b

Intreduction
In Section 2 of this chapter you leamed how to solve equations by isolating the

variahle term. In an equation of type ex =& (where @ and & represent
integers), the variahle term is @x , and it is already isolated. In this section, you
will l2arn to isolate just the wariable. In order to change ax to just x, you need

to divide both sides of the equation by a .

1af4

Chapter 3- Section 4- page 1



SOLVING EQUATIONS OF THE TYPE ax = b

In each of the examples below, in order to isolate the variable, itis necessary to
divide both sides of the equation by the coefficient of the variable.

EXAMPLE A
Solve: 8x =16
axr =164
b . . .
E — E Divide both sides of the equation by the coefiicient, 8.

S divided by 8 is equal to 1, which simplifies the left side of

lx=2 the equation to 1x orjust x. 16 divided by 8 is equal to 2.

x=2 So, xis equal to 2.

EXAMPLE B
Solve, =l =42
—Ts=42
7@"‘3 42  Divide both sides of the equation by the coefficient, =7.
e

s=—¢ Decaused2 and -7 have different signs, the solution is negative.

2 of 4
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SOLVING EQUATIONS OF THE TYPE ax = b

EXAMPLE C
Solve: —S»=-105

—on =-105
75; :Lgﬁ Divide both sides of the equation by the coefficient, -5,

g Because both —105 and -5 have the same sign, the
- solution is positive.

Solve: 3k =-81 EXAMPLE D
3k =-81
%: __81 Divide both sides of the equation by the coefficient, 3.
£
b= 77 Because 81 and 3 have different signs, the solution is

negative.

Motice how in Examples A through D it took only one operation to isolate the
variable; equations such as these are considered "one-step" equations.

Zofd
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| SOLVING EQUATIONS OF THE TYPE ax = b

Extended Example 1a
Salve: &m = 56
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-g= 8
Solve.

—8f=-56
Solve.

—-h = =59
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Solve.

12x =72
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SOLVING EQUATIONS OF THE TYPEax + b =c¢

Introduction

In equations of the type ax +& = ¢, itis necessary to"undo” two operations to
isolate the wariable and solve the equation. This type of equation is a "two-step
equation." To solve equations of the type ax + & = ¢ |, follow these steps:

1. Firstisolate the variable term, ax . To isolate the variable term, add
the opposite of & to both sides of the equation.

2. Thenisolate the variable, x . To isolate the variable, divide both
sides of the equation by « .

1afs
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SOLVING EQUATIONS OF THETYPEax + b =c¢

study the following examples.

EXAMPLE A
Solve: 3x+4=731
9x+4 =31 Toisolate 9%, subtract 4 fram baoth sides of the
—4 =4 equation to "unda” the addition of 4.
O =27 Matice that 9x is now isolated, since 4 —4 =10,
& s E Divide both sides of the equation by the coefiicient, 9.
|
fg _2 The coefficient of x is now 1, g0 the variable is
= izolated. Simplifying the right side, we get x = 3.
EXAMPLE B
Solve: 6y—T7=35
fy—"7=235 Toisolate &y, add 7 to both sides of the equation to
+7 +7 ‘undo" the subtraction of 7.
6y =42 MNotice that 6y is now isolated, since 7 + -7 = 0.
% = 4?;2 Divide both sides of the equation by the coefiicient, B
_7 The coefficient of ¥ is now 1, =0 the variable is
V= isolated. Simplifying the right side we get ¥ =7
Zof S
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| SOLVING EQUATIONS OF THETYPEax + b =c¢

EXAMPLE C
Solve 1y - 16=-62

1ly—18=—62 Toisolate 11y, add 18 to both sides to "undo”
$15 418 subtraction.
11y =-44
/1/1’},. —44 Toisolate the variable, ¥ |, divide both sides by the

}/T 11 coefficient 11 to "undo”® multiplication.

y=—4  The solution is ¥ = —4.

EXAMPLE D
Sove: —x—5%=-11

—x—9=-11 Mote that —x = —1x. Toisolate —1x , add 9 to bath
40 40 sides to "undo" subtraction.

—%. SZ—a

;’fx _ —2 Toisolate the variable, x, divide both sides by the
~ 1 coefficient -1 to "undo® multiplication.

The solution is x = 2.
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| SOLVING EQUATIONS OF THETYPEax + b =c¢

EXAMPLE E
Solve: 17=2m—25

17=2m—-5
+5 +3
22 = 2m

Toisolate Z#2 on the right side of the equation, add 5 to
both sides to "undo” subtraction.

22 Zm  Toisolate # | divide both sides by the coefficient 2 to "undo”
R ? mmultiplication.

1l=wm or m=11 The solutioniz m=11.

EXAMPLE F
Sove; =12 =—-2x 48

—lz=-2x+8 Toisolate —2x on the right side of the equation, subtract
~8 —& 8 from baoth sides to "unda” addition.

- 20=-2x

-20  Zx  Toisolate x, divide both sides by the cosfficient -2 to

I3 7@’ "undo” multiplication.

10=x or x=10 The solutionis x =10
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| SOLVING EQUATIONS OF THE TYPE ax + b=c

Extended Example 1a
Solve: 6t—16=14

Chapter 3- Section 5- page 5



Simplify.

4k -16 =-36
Simplify.

—t+23=-14
Simplify.

6m-4=20
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Simplify.

2y +8=4

Simplify.

—4s-26=70
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MORE ON SOLVING EQUATIONS

Introduction

You have already learned the main steps for solving equations. In this section,
wou will learn how to solve equations that need to be simplified first. One or both
sides of the equation will need to be simplified as a first step, either by
combining like terms or by using the distributive property.

1afs

Chapter 3- Section 6- page 1



MORE ON SOLVING EQUATIONS

Examples of Simplifying by Combining Like Terms

EXAMPLE A
Solve: 4x—x+7 = 28
Ax—x+7 =25 Combine 4x and —x first, then solve.
Fxpl=25 _ _
. lsolate 3x by subtracting 7 from both sides.
ax =21
gr 3 : SR MR T
? =? Divide bath sides by 3 to "undo” multiplication.
x=7 The solutionis x =7
EXAMPLE B

Spive. Sy =B -y = aat

3y —8—"Ty=-334+1 Onthe left side of the equation, combine 3y and =7y,
and on the right side of the egquation, combine =33

= = and 1. Then salve as hefore,
48 A8
Ay 24
A4 4
y=6

2ofsS
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| MORE ON SOLVING EQUATIONS

Solve: ém+7-17=-28

b +7—17=—28
bap—10=-28
+1. 10

Em =—18
£r 18

)1 6

m==3

Solve: 12x—8x=-16+8

12x—8x=-16+8
dxr=—5

Az _-8

EXAMPLE C
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| MORE ON SOLVING EQUATIONS

Examples of Simplifying by Using the Distributive Property

Solve: 2(4x—-3)+5= 30
2(4x—31+8=150
Bx— 64+2=50 First distribute 2 on the left side.

2x4+2=50 Then combine like terms and solve.
-2 =2

S h R T
—(2y+9=-7

EXAMPLE E

EXAMPLE F

—2y—9=-7 First distribute =1 to the terms in parentheses on the left

side. Then salve.
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| MORE ON SOLVING EQUATIONS

Extended Example 1a
Solve; 3x—6x—9=-3
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Solve.

9m - 15-13m=-43

Solve.

—g+19-13g = -51

Solve.

—(9m -5)=95
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Solve.

5(3g— 1)+ 15= =5

Solve.

7(3d+5)+7d=-77
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