Evaluating Numerical Expressions

A numerical expression is a group of numbers and math operations
such as 3 + 4 or (3 + 8) + 5 (the sum of 3 plus 8 multiplied by 5).
When an expression has more than one operation, you. must do the
operations in a specific order to evaluate, or find the answer of, the
expression. The rules below show the order in which math operations
must be done.

Order of Operations

Do operations within parentheses.
Do operations with powers and roots.

Do all multiplication and division operations from left to right.

o A e

Do all addition and subtraction operations from left to right.

Evaluate (3 +4) - 7 Evaluate 12 + (10 ~ 4)
B3+4).-7 ' 12 + (10 - 4)
7 7=49 12 + 6 =2

Evaluate using the correct order of operations.

1. 5:54+9 6-2)+4 2.7+6 14-4+2
25 -+ 9 = 34

2. 18+2.3 21-7).7 4+3):9 30-3.2
3. 16-9+4 42 -12 +6 3:5-10 12-2-1)
4, 50 - (8 + 2) 5+6-3 12 +4 + 8 2+3.3

5. 10~-3=3 (15-10) =5 5.-3+2 20-7-2
I

6. 16 +4-4 10 - 10 - 100 92+ 1) 94+10+5
7. (10-1}.9 13-7+4 18 +4 .2 2-4+2

8 2+7-8 T+ ~3) 8:-6+9 12+4-1
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Evaluating Numerical Expressions

Some expressions contain powers and roots as well as parentheses and
math operations. Refer to the rules on page 5 for the correct order of
operations.

Evaluate 32 + (7 - 4) + 2 Evaluate (4 + 5) + (22 - 1)

32 o (7-4)+ 2 @4+5 + (22-1)

32+ 3 +2 2 + (4-1)

29 + 3 +2 2] = =

3 +2=56

Evaluate.

1. 52.(2 + 3) ~ 22 (9-6) -8 +2) 35 + (7 - 2) + V49

26.5-4

126 — 4 = 121

2. 3+4.4-15+5 82 +6-(8-23) 9 +9 +10~4)
3. 102-20 + (4 + 6) (11-3) V16 + 9 -3 +7) +22
4. (12 +8) +(5-23) 1+72.4++9 3P -5.(7-5
5. 122 + 3.4 -+144 (12 -6)-(8 +2) (20 + 7) + 32

6. 2 +7.-(4+3) V8l + 62+ (7 ~1) 15+3+2-6
7. 30 +5)+(9-2) 48 +2-22.5 3+ (10+2)+2
8. (29 - 5)% V36 + 32 @ +3). ©-5) 92 - (15 - 4) — 32
9, 17 +3+3-25 42 :+6-(18-9) (16 + 18) = (19 - 2)
10. (33 -6) + 3% 42 4+2.5 (99 + 1) + V100

6
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Name Order of operations

Solve It in Order

Find the value of each expression. Follow the order of operations shown on the banner.

16—-72 _ 12+93-28
Order of Operations
1. Do what is inside
parentheses.
2. Multiply as shown . 54+24+3-30 9'4\+2
by exponents. : '
3. Multiply and divide §
from left to right.
4. Add and subtract
from teft to right. . 82+45+9 16+30+32
3022+ (6—3) 2¢3+10+2
E. 29 +21-25 3B+9-2 48 + (6 2)
F. 4+3+2-7 45+ 15+2+3 3+7¢5-1
G. 3+¢(8-5) (20 + 12) + (4 + 4) (156-3)+12 + 1
H. 42—-53 42 +7 + 2° 5¢(8-2)*3
1. P22+ 1) 4e5-35+4 54 +36+3-30
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Facts to Know

Remember from Unit 4 that to evaluale an algebraic expression, sometimes you need to perform more
than one operation. Perform the operations, one at a time, in this order:

* Simplify expressions by performing the operations needed inside the parentheses.
* Multiply or divide. (Work from left to right.)

* Add or subtract. (Work from left to right.) .

As you also learned in Unit 3, terms that have all of the same variables (xy, 3xy, -Sxy, etc.) or variables
with the same exponents (4a’ + @*), are called like or similar terms. Like terms can be combined by
combining the numerical coefficients. A numerical coefficient is any number in front of a variable.

Likewise, you combine terms to solve equations just like you do in evaluating algebraic expressions.

Solving Two- and Three-Step Equations

If more than one step must be performed to solve an equation, do addition and subtraction before
multiplication and division.

Example: Solve 4y —4 = -16

Step 1: Add 4 to both sides (remember about inverse operations: 4y -4 =-16
what you do to one side of an equation, you must rd=14
do to the other). dy = -12
Step 2: Divide by 4 on both sides. ly -3
Ay =12
4 A
y=-3
Example: Solve 5z + 15 = 60
Step 1: Subtract 15 on both sides. (Remember with inverse operations, 37+ 15 = 60
what you do to one side of an equation, you must do to the other.) -15 - 15
Sz=45
9
Step 2: Divide by 5 on both sides. A _A5
FE
z =19
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Facts to Know (cont.)

Solving Two- and Three-Step Equations (cont.)

Example: Solve “2s + 3 = 18

3

Step 1: Subtract 3 from both sides of the equation.

Step 2: Multiply by the reciprocal

of '—%— to eliminate it and

oogooooooobooooooooSOI\IeEquations

-2

Z5+3=18

373 -3
2s =15

1
leave the s by itself. ( ) =¥ = 15( ) 0" 22
Combining Variables to Soive Equations
To solve equations, combine variables when you can. Then use inverse operations.
Example: Solve 27 + 4r + 12 = 120 \
Step 1: Combine the variables. 2+ 4r + 12 = 120
1
6r
Step 2: Subtract 12 from both sides to get 65 by itself. 6r+ 12= 120
-J12=-12
6r= 108
Step 3: Divide both sides by 6. £ =8 o _18
a4

Example: Solve 2(y - 4) =12

Step 1: Multiply 2 and (y — 4).
!

Step 2: Add 8 to both sides to get 2y by itself.

Step 3: Divide both sides by 2 to get y by itself.

\

TN
2(y-4)=12 =2y -8=12

#2959 How to Succeed in Pre-Algebra: Grades 5-8 22
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Facts to Know (cont.)
Solving Equations with Variables on Both Sides

oooooooooooooooooooSOlveEquations

If there are variables and numbers on both sides of the equal sign, you will have to get all variables on

one side of the equation and all numbers on the other side.

Example: 5y -3 =2y + 15

Step 1: Place all variables on one side of the equation.
Since 2y is smaller than 5y, subtract it from both sides.

Step 2: Add 3 to both sides to get 3y by itself.

Step 3: Divide by 3 on both sides to get y by itself.

* Example: Sotve 3x + 23 = 10x + 2

Step 1: Place all variables on one side of the equation.
Since 3x is smaller than 10x, subtract it from both sides.

Step 2: Subtract 2 from both sides to get 7x by itself.

Step 3: Divide both sides by 7 to get x by itself.

S5y-3=2y+15
~%y -2
Jy-3=15

y-3=15
+Z +3
3y=18

1y 6
Ay=Wsoy=6
A &

Ix+23=10x+2
-3x = 3x
23= Tx+2

23=Tx+2
-2 -2
21=7x

N

=Z_/§s0x=3
4
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Directions: Solve these two- and three-step equations.

_ Woe o

1. 8a—4 =60 4. % +8=30
2. 92— 12=69 5, %c—3z9

3.%4—4:16 6. 39 = 14d - 3

Directions: Combine the variables to solve the equations.

7. 7(2 +x) =28 11. 23 +x)=7

8. Bx+2+42x=32 12, 14x-10-4x=0

9. 3x-2x~10=-9 13. x+2x+3x=12

10. 6(x-3)=18 14, y+3y+2(y+3)=15

Directions: Solve these equations with variables on both sides.

15, 4x=84+2x 19. 3a+10=8a 23. 48-4y=8y-12
16.0 S5x—-4)=3(x+8) 20. 2(r—3)=4@-10) 24, 28 -2x=5x

17. 3n-9=7n+5 21, Sr+32=8r+17 25. 9w+ 17=06w+ 32
18. 7a+ 15=4a+37 22. 6y~-2-9y=4 26. 19b-14-21b=-2
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Solving Two-Step Equations

To solve some equations, you may need to use more than one
operation. Be sure to add or subtract first. Then multiply or divide.

Solve 6x - 3 = -9

Add 3 to both sides,

Divide both sides by 6.

Check by substituting —1 for x.

6x~-3+3=-9+3 6(1)-3=-9
-9 =-9
1
Solve. Check.
1. 4x +2 =10 g-3=1 8 ~2x =-16
4x+2-2=10-2
4% = &
4 _ &
4 4
x=2
5. 3= - - y _ . _
2 7% 3=2 6y +2 =8 5 1=0
3. _a_ e Y e
3. 2y-3=3 9 - 3x =36 5 ~5=10
_ 1 - _ Y ga._
4, 4 +8x=-4 Y +2=-2 5 —8=-9
5. 18y - 6 = 12 =5+ 10x = 15 %y+1=3

AMS ()
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Solving Two-Step Fraction Equations

The variable in a fraction equation may be in either the numerator or
the denominator.

3x _ 12 _
5—6 o 4

To solve these equations, use two steps. Multiply each side of the
equation by the denominator. Then divide.

Solve 5x 5 Solve 2 = 2
9 x
Multiply by 9. Check by substituting Multiply by x. Check by substituting
Then divide. 9 for x. Then divide. 1 for x.
5% _ 5.9 _ 2 2 _
()% -5(s) &2 ()2-2()  2-2
Bx = 45 45 _ 5 2 = 2x 2=2
_ 45 2 2
x= —5" 5=5 E =X
x=9 1=x
Solve. Check.
3x 9 2x
. —_— = —9 -_— = —_—_—— =
1 1 p 3 3 4
\3x _ _
(4)5 =-2(4)
3x = -36
X =-12
2. ¥ 16 B_ 5 26 _ 43
7 X X
6x _ _ _4 7x _
3. 0= 12 e 1 5 = 7
5x 14 18x
4, 2% =19 14 .5 ~19% - 12
6 x 3
8x 15 54
5, == =-4 = = -=—= =
12 X 3 X 3




Name o

Use Two Steps

Solve. Show Your work.

A, By+3=18

B. 2x—-1=11 3y—-8=16

C. 5c+7="28 §—5=3
D. §~2=3 ox +5=19
E. 8y+11=83 &n +2="33
@ Frank Schaffer Publications, Inc. 97

Solving gquations with two steps

3y—4=14

An+9="3

Al

+3=9

FS-10219 Pre-Algebra




Checking Up

Solve each equation. Check.

1

1. §x=3

4, 5x-6=9

5, =x+4=10

AMS (D

7x-10=-3

5-2y=1

14 - 5x = -1

+ 10 =20

O =

9

=100

v--ll a1
PO
i
83 ]

29
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\Facts to Know

Whether equations have numbers and letters or just letters, the key is to get the unknown variable alone
on one side of the equal sign.

Removing Parentheses Before Solving Equations

In algebra, parentheses are used to show multiplication (4)(2) = 8 and to simplify an expression such as
2(a + 6), you multiply both items inside the parentheses by 2,

P
2(a + 6) — 20 + 2(6) ~— 2q + 12 !

This process of removing the parentheses is an important step toward solving the equation.

Example: 2(x + 5) - x = -7 \
Step 1: Multiply 2 times x and 2 times 5.
TN
2\(:\:-#5)—.1:: T 2+ 28)—x =T — 2x + 10~ x = -7
Step 2: Combine like terms.

2x+10-x=-7T — 3 x+10=-7

Step 3: Subtract from both sides to get x by itself, x+10 =-7

=10 10
K x =-17 /
/Example: 38=2-3y-95) \

Step 1: Multiply -3 times y and -3 times -5.

3B=2-3(y~5 —»38=2-3y-3(-5) —= 38=2-3y+ 15
Step 2: Combine like terms.

38=2-3y+15 —> 38=17-3y

38= 17 -3y
Step 3: Subtract 17 from both sides. -17 17
21 =-3y
-7 ly
Step 4: Divide both sides by -3. N = -3y soy=-7

3

\__ Y,
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Name

Distribute and Solve

Solve the equations.

A 3(x+2) =12

5(x—-5)=5
C. 5(x-3)=5 | 7(x—2)=28
D. 2(x+8)=20 6(x + 2) =54
E. 4(x+6)=60 8(x —4) =64
F. 9(x-2)=0 5(x + 9) = 100
® Frank Schaffer Publications, Inc. 99

Using the distributive property

4(x-3)=8

Y

6(x—-7)=12

5(x + 2) = 40

3(x — 3) = 30

7(x + 3) = 91

8(x —8) = 8

FS-10219 Fre-Algebra




Name Using the distributive property

Distribute and Solve

Solve the equations. Remember to multiply both numbers inside
the parentheses by the number in front of the parentheses.

A. 3{(x-2)=3 2(x+5)="2

B. “6(X+7)=12 -4(m + 12) = 36 2(x—4)=22

C. 20=4(x+3) 3(y—7) =27 3(a - 5) = -21

D. 4(y+8)=22 35 = 5(n + 2) 6(z + 4)="10

E. 5(a+7)=5 3(b-4)=6 “18 = 3(x — 4)
\

F. 8(x-1)=12 O(x+1)=18 4(x — 5) = 42

© Frank Schaffer Publications, Inc. 1 00 F5-10219 Pre-Algebra
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Directions: Solve the following equations by removing parentheses.

1. 5(x+2) =25 7. 2 =7+3(2-x
1

2. 5(x +3)=6(x — 4) 8. -5(1+x)=8—dx

3. 7(b +2) = 28 9. 2(dx +11)=-3 + 3x

4. 2x+3)—4 =8 +6x 10. 7 = (3 -2x) = 10

5. dx+3(x+7) =14 11. %—(11x-«60)—2x=x

6. 32 +x)=-10 + 2x 12, 4x~2) =72

® Teacher Created Resources, Inc.
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Name : Combining like terms

Combine the Variables

Muttiply the number and variable inside each parentheses by the number in front
of the parentheses. Then combine the like variables and solve the equation.

N

4 9x + 5(x + 7) =49 A. 2b+3b-7)=44 2v+3(8-v)="16
EE A

B. 42y+9)+7y="24 5(3n) + 14 + 6n = 21 5n+3)+5="25

C. Ba+6(a+7)=1 10z + 5(z-12) =0 7y + 7(y + 3) = 21

D. 3x+6(x+4)=9 47 +9 + 3(2z) =129 6(3a—-2) +ba =57

E. 5x+3(x+4)=76 B(x +4)-21x=72 4(3 +f) + 6f =24

® Frank Schaffer Publications, Inc. 1 01 FS-10219 Pre-Algsbra



B.

C.

D.

E.

F.

9b = 26 — 4b

42 + 9c = 16¢c

Bw-9=3w+7

8¢ +9=15g-9

6(s+1)=4s5+8

® Frank Schaffer Publications, Inc.

On Both Sides Now

Arrange the variables so that they are on the same side
of the equation. Then solve the equation.

2X +72 =4x

7n=15-8n

7f=3f =52

72 + 7d =15d

5e=14-2e

Tb+6=2b-19

102

Solving equations with variables

on both sides

24 +y =9y

12h = 48 - 4h

Or+7=4r-8

7r = 5r + 144

3s+10=5s+4

8x—1=23—-4x

FS-10219 Pre-Aigebra




Name

Be an Equation Buster!

Solve each equation. Show your work.
()

y =24 — 3y

C. %:7 4n+5=6n+7
D. 3p-8=13—-4p 8(b—n)=2n
E. 4u-8=-5(1-u) 2(x —6) = 3x
F. 98-4b="11b 1 (x+8)=10
® Frank Schatfer Publications, Inc. 103

Solving equations

X + 38 = 86 — 3X

A

“12n = 35 - 5n

2(x — 6) = 3x

5(2 +n)=3n+18

3(m+5)=2m+ 10

FS-10219 Pre-Algebra



Name Solving equations

More Equation Busting

Solve each equation. Show your work.

7a="12a+ 65
kS

32+v)=5v+16

® Frank Schaffer Publications, Ing.

4(x +2) =6x + 10

4 (3y — 1) = 5y — 11

104

7 3, pelx )
4 4
s 3
i wATTY A. 8a=2a+30 2b = 80 - 8b
A, -'?
N : 7
B -g-x:e—lx 51 =9 — 3x 39¢ = 33¢c - 78
C. 5p-—-9=2p+12 89 + X =2 — 2X 4y —8)=7y
D. 7(10-m)=3m £x-7=x 3(30 + 8) = 4(s + 19)

DX

+ 5

1
>

5x +2(1 — x) = 2(2x — 1)

FS-10219 Pre-Algebra
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Facts to Know (cont.)

Solving Literal Equations

Some equations have no numbers, but only variables. These equations are called literal equations.
Solve them the same way you solve equations with numbers. You need to find the desired unknown on
one side of the equal sign to discover its value.

Formulas, for example, are sometimes easier to use if the unknown value is by itself. But sometimes
the way a formula is written doesn’t fit the problem!

Example: How long does it take to go 160 miles at 55 miles per hour?

Problems like this usually use the formula d = rt or distance = rate X time. But to find the time, you
need to get 7 (time) by itself.

Step 1: Divide both sides of the formula by r to get ¢ by itself 6_1.=¥<
(perform an inverse operation). r

Now instead of 4 = rt, you now have d = 1.
r

160 =¢tsot =291

Step 2: Replace letters with values from the problem. 55

It takes 2.91 hours to go 160 miles at 55 miles per bour.
Here’s an example in which you have no numbers at all.
Example: Solve ax - b = ¢ for x.

Remember to do addition and subtraction before multiplication and division.

Step 1: Add b to both sides as a step toward getting x by itself. ax : g =+ ;;
ax= c+b
Step 2: Perform another inverse operation. Divide both sides by =c+bh
a to get x by itself. %{ a

x=c+d
a
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»eeeeseessessSolving More Equations

Directions: Solve the following literal equations for the indicated variable.

l. c+d+y=5b Solve for y.

tx=a-+ b Solve for x.

sm+ w = p Solve for m.

x—t=r Solve for x.

% =a Solve for x.

x+y=w Solve for x.

dx = b Solve for x.

x+ b =p Solve for x.

S L R IS

h =wx Solve for x.

ey
<

cy=d~-a Solve fory.

P
—

. A=Iw Solve for /.

[
[

. d=rt Solve fort.

[a——
(FF%)

. bx +y =2z Solve for x.

[a—
N

. cr+s=1t Solve forr.

—
Lh

. ab=d Solve for b.
c

16. rs =v Solve for s.
t

17. w=x+ yz Solve for z.

18. 2 =a* + b* Solve for b.

19. The formula for finding the circumference 20, The formula for finding the perimeter of
\ of a circle with radius r is C = 2nr. Find a rectangle with length / and width w is
the value of r (& = 3.14). P = 2!+ 2w. Find the value of w.

#2959 How to Succeed in Pre-Algebra: Grades 5-8 28 © Teacher Created Resources, Inc.



Name Variables and Equations
| Problem Solving

e

The sum of three times a NUM- . s _ 45 = 66 - 45

ber and 45 Is 67. Find the num- 3 = 21

§ per x=7 Thenumberis/.
Write an equation for each word problem and solve it.

1. The sum of 4 times a number and 5 is ~7. Find the number.
Equation

Solution
2 The difference of 5 times d number and 6 is 14, Find the number.
Equation

Solution
3. The product of a number and 51is 80. Find the number.
Equation

Solution
4. Twice a number added to 7 is 13. Find the number.
Equation

Solution
5. Thesumofa nu_mber and -6 is 4. Find the number,
Equation

Solution
6. The difference of a number and -3 is 8. Find the number.
Equation

Solution
7. 12 subtracted from 3 times a number is 156. Find the number.
Equation

Solution
8. The quotient of a number and 4 is -8. Find the number.
Equation

Solution

. ©1995 Kelley Wingate Publications, Inc. 24 . CD-3732



Na S — _ - Variablesanquuaﬁons

The sum of three times a num- 3x +45 = 66

ber and 45 s 67. Find the num-  SX +45~-45=66-45
ber, 3X =21

x=7 The number is7

- Solution
. The sum of eight times a number and 3 is 59. Find the number.

erle an equation for each word probléem and solve It.

1. The sum of 5 times a number and -111s-16. Find the number,

Equation
Solution

. The sum of four times a number and 3 is -13. Find the number.

Equation
Solution

. 5 times the sum of a number and 215 35. Find the number,

Equation
Solution

. 3 times the sum of a number and negative 2 is -15. Find the number,

Equation
Solution

. Six times the difference of a number and 9is 42. Find the number.

Equation

Equation
Solution

. Twelve times the sum of a number and -8 is 36. Find the number.

Equation
Solution

. The sum of seven times a number and 11 Is 81. find the number,

Equation
Solution

©1995 Kelley Wingate Publications, Inc. 25 CD-3732



