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A Challenge

In algebra we use equations to solve problems that are hard to solve in other ways.
Here are some problems which can be solved easily using algebra. They can also be
solved without using algebra. Work on these problems any way you want. Make a
record of how you solved them. Later we will solve problems like these using algebra.

“I'm thinking of a number. If you multiply it
by 6 and then add 7, you will get 55.
What is my number?”

One number is 5 more than another.
Their sum is 53. What are the two
numbers?

—~~

-

A shake at the Shake Shack costs 80¢.
The bill for three burgers and a shake
was $4.40. How much is a burger?

Kimis 15. Kim’s father is 39. In how many
years will Kim's father be exactly twice as
old as Kim will be?

You can ride a bicycle 15 mph. Your sister
rides 12 mph. You give her a one hour
head start. In how many hours will you
catch up if neither of you stops?

The Rag Bag is having a “20% Off” sale.
A pair of pants is on sale for $16.
How much was it to begin with?
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Equations
Here is an equation in x: ‘O T x = 3

We can solve this equation by substituting different numbers for x. If we find a number that
works, then we have found a solution to the equation. The only number that will work in
this equation is =7. We can show the solution by writing

x ="/

Solve each equation by substituting different numbers until you find a solution.

S+y=9 | z+1=10 | 3+w=4|a+I5

20

O+x=17 | 4+t=4 |b+r=l6| 8+x=6

w c+6=5 |5+y=l | c+B=8 |[T+a=-23

U +q

g |3+m=I3 | x+2=5 | Hre=-"4

|
Joe picked a number and added 7 to it. The answer was 11. What was the number? ; }

Equation: x+ 7 =1| |
Solution: x=4

Jo picked a number and added 3 to it. The answer was 12. What was the number?
Equation: '

Solution:

Chip thought of a number. He added 9 to it. The answer came out to be 14.
What was Chip’s number? ‘

Equation:

Solution:
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Solve each equation.

6x=18
Xx=3

Hs=24

5x =30

9b=72

4y = 8

5x=25

3x =712

Hn="20

“10e="30

“/x =2l

2% =10

20x=80

“Im=7

Robin multiplied 8 times a number. The answer was 48. What was Robin’s number?

Equation:

Solution:

Jerry thought of a number. Then he multiplied it by 5. The answer came out to be 45.
What was Jerry’s number?

Equation:

Solution:

Jennifer started out with 8 dollars. Then she got some more money for her birthday.

She ended up with 15 dollars. How much did she get for her birthday?

Equation:

Solution:

7 times some number is 28. What is the number?

Equation:

Solution:
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Solving Equations

bl
|
o
|

The equations on the last two pages are very easy to solve. For example, we just have to

look at

ox =30

to tell that the solution is 6. However, not all equations are that simple. What if we had to

solve this one?

Ox -3 = 2x+9

One way we can try to solve this equation is by substituting different numbers for x and
seeing if they work. Let’s see if we can find a number that works.

5% -3 = 2x + 9 5x -3 = 2x +9
Let's try 1: 5(1)-3 [ 2(1)+9 Ty 2: 5(2)-3 2(2)+9
5 =3 *Z 9 i) =3 8+9

/)Z/_,____,ll ] 13

These two numbers are not the 2 doesn’t work.

same, so | is not the solution.

Ox =3 = 2x *9 5x -3 = 2x +9
Ty 3 5(3)-3 | 2(3)+9 Ty #: 5(H)-3 | 2 +9
5-3 b+9 20 -3 8 +9

12 15 17 17

3 doesn’t work.

Both sides came out the same,

so 4 is the solution.

Use a pencil and eraser when you do these problems. Try to find the solution to each
equation by substituting different numbers until you find one that works.

4x +8 =20
4(3)+8 |20
12+ 8
20

C

The solution is 3 :

ox -8 =22

The solution is "

©1990 by Key Curriculum Project, Inc.
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9x -30 =0 3x + 13 =H3 8x - 13 =27
A4)-30 | 6
36-30
(<)
(%
The solution is _""__ The solutionis . The solutionis _.

5x +9 = 8x bx - 10 =Yx Ox + 15 =9x
5(3)+9 | 8(3)

15 +9 24
24 .
c/
The solution is 3 . The solution is : The solution is .

Hx + 3x =42 7x + 4x =33 Bx - 6x ="I8
4)+3(6) (42 |
24 + 18

42
C
The solution is 6 . The solution is : The solution is .

7x-12 = 4x +b 3x+5 = 2% +13 3x - 17=7x-9
26)-12 [ 4(6) *+b
42-12 | 24+6

30 30
C

The solution is b . The solution is _ The solution is .

Did you find solutions to all the equations? Well, don’t worry if you didn't. Guessing is a fine
way to solve short equations, but it doesn't work well on long ones. The rest of this booklet
will show you how to solve many kinds of equations — short ones and long ones, too.
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Equivalent Equations

Look at this equation:

2x + 3%x + 5x =20

We already know that 2x + 3x + 5¢ can be simplified to 10x. So the equation above can be

rewritten as
|IOx = 20

Now it is easy to see that the solution to each of these equations is 2.
|Ox = 20 2%+ 3x + 5x=20
0(2)| 20 2(2)*3(2)+5(2) 20
20 9+ 6 * 10

20

C C

Whenever two equations have the same solution, we say that they are
equivalent equations. Since 2x + 3x + 5x =20 and 10x =20 both have the
solution 2, they are equivalent equations.

When we are solving an equation, we do it in steps. Each step is an equivalent equation
that is easier to solve. In our last step, the equation is so simple that it tells us the solution.
Here are some examples:

2%+ 3x + 53 = 20| 5x-3x=4+10 | 12-36=13y-7
0x=20|  2x=14 24 = by

x=2 |1  x=7 Y=”+

6 ©1990 by Key Curriculum Project, Inc.
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Here are some equations for you to solve. Each problem takes two steps.
First simplify the equation by combining like terms. Then find the solution.

Ox +2x =2 | 2x +3x=30 | 3x +3x=24 | B5x+5%x ="70
7% =21
X =73
Hx +5x =18 | 7x -3x =72 8x - I4x =60 3% {'X‘-‘36
S5x=13+7 o9% = [O+2 Hx =19 +9 7x =30+40
5% = 20
x =4
6x =5-17 | 8x=30-6b | 2x=23-23 | 3x={1+22
56 =2x -9x | 77 = 6t +5t 49-9=5q |7+3 =4x
56 = ~7x ‘4O =5Hq
X ="8 a=8
I8 = 7s +2s [5=3m-8m 20-44 =8« 37 -30 =7«
20 = 7y-l2y I8 = 9t -3¢ 5+13="9y | 48 + 16 =32y

©1990 by Key Curriculum Project, Inc,
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Solve each equation.

Bx+3x=19+5 | bx+4x =I15+5 | 2x-7x =23+ 12
8x = 24
x=3

10x -17x = 8 =50 2% +x=9+9 5% - 3x +6x =56

Hx +7x - 4x = 56

5x +2x +2x =45

6% - 14x +3x =40

|0 +4 = 2aq + 5a

3+15=12b-3b

9 =10r-lbor +3r

12 +36 = 13y - Ty

=7 = Hx + 2% + %

27 = ba *5a-2a

Ix -4x=8x =15

72 =Y4¢c +7c -2¢

152 - 62z =20 +lo

37 +35=9s+3s

o6x -10x = 28

6= \ly-"}y-5y
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The Finger Method

Look at this equation:

Ix +3 =8

It looks very easy to solve, but there’s one big problem: 3x and 3 are unlike terms, so you
can't simplify 3x + 3. Below is a way to solve equations like this one.

Cover up the 3x with your finger:

)

+3 =18

=

—

What number has to be under your finger to make the equation true? The answer is 15, so

3x =15
X =D

-

N

This is how to write out the solution:

Check: 3x +3 =18
(3x)+ 3 - 18
(;) 3(5) + 3
-\

18

3Ix =19 - 15+ 3
= 8
X =3
Here’s another equation. You solve this one using the Finger Method.

@+2=57-. Check: |lx+2=57

C

. [1x =
=3
c’,,
©1990 by Key Curriculum Project, Inc.
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Use the Finger Method to solve each equation.

5 + 2 -37

5x =35
x =7

/A\
=

Hx + 7 =15

3x +8 =29

5x + b =26

2x + 10 =lo

ox + 1 =19

7 +3x=7

3 +8x=3D

b =3x + 10

‘

87 = 10x +7

10
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Here are some more equations to solve using the Finger Method.

ox - Il =13

5x - 14 = 6 20 =3x -7

+|0 = 24 x +9 =79

0-18-(2) | 6=46-8x

35 ="4x + 15 15 = 35 - Hx

1900by ey Cu urriculum m Project, Inc.
Do not duplicate withaut permission.
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You will have to think a little harder to solve these using the Finger Method.

lo is greater than 4
so the number added

0]
° to lb must be negal’ive.

+
6>
I
.

Hx = 30 = 20

19 + |2%x =7

6 = 24 + 2«

45 = x + 48

Sx + 13 =712

“Ix -1 ="22

Did you solve the last two equations? Don't worry if you didn’t. The Finger Method
is just one way to solve equations. You can keep on using it if you like it. In the next
section you will find out about another method which will make it easier to solve

equations like the last two.

12
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The Addition Principle for Equations

The Addition Principle for Equations says that if we add the same number to each side of an
equation, then the new equation we get will be equivalent to the equation we started with.
Let's see how this works.

Start with an equation . . . 6)( - 5 = lq

We can't simplify 6x — 5, so we need

to get rid of the —5. To do this, +5_ +5
add 5 to each side of the equation . . . 6’)( - 5 = AJ (7
-5+5=0and 19+5=24,

so here’s what we have now . . . 67( = 2L+

The restis easy . . . ~ = L

In the example above, we started with the equation 6x —5 = 19. Then we added 5 to each
side and got the equation 6x = 24. The Addition Principle for Equations says that these two

equations will be equivalent. You can see that they really are equivalent, because 4 is the
solution of each.

bx =5 =19 6x = 24
o(H) -5 19 - () 2+
24 -5 | 24
|9
C : C
Here are two more examples: )
5o ai he epite f 7 < e e appasts of o0
to @ach side of the equation. to each side of the equation.

Gx -7 =5 8x + 4 = 60

Gx - A= 57 8x + 4= 60"

C bHx =12 8x = 56
x=3 x =/

1l

©1990 by Key Curriculum Project, inc. . 1 3
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Ix — 3 = |l

We want to find out what 8x equals,
so we need to se’c rid of the “H.
That's why we add +Y4 to each side.

8x - W% 20" H4x-3 =21 | 5x-3l=1

2x-9=33’|0x-73=7 llx = 9 =35

13*%2 34 - 23" 26

I

%x —8 45 = bx -9

‘
| bx + 8 = 38
o O [ So we need to get rid of the *3.
o That's why we add ~3 to each side.
é: -3 -3
| 5% + 3°=237| 10x +3 =63 3x + 7 =25

b | 34

2x + AT AT | Tx + 16 x + 34

14
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The problems on this page have been mixed up. Stop and think about what number you
want to get rid of. Then add the opposite of that number to both sides.

Hx — |7 =7 6x +5 =59 | by -7 =13

2x + | = 5l 3x -2 =4 IOs +9 =49

9x + 8 =89 5a -5 =5 bx + b5 =5

32T Tm - 177 507 20x + 167 35 = 3x + 20

H9 = /m 40 = 20x

m =/ X =2

22 =9x -23 3 =58+5x | 4 =12x+40

I8 =4z ~10 | 38 =4x +|0 | 34 = 4x + |0

2 =4x - 10 10 = 4x + 10 2 =4Hx + 10
o Pt cuplchis Wi pamam—n, 15




Now look at the last two problems on page 12 again. It is easy to solve these using the

Addition Principle.

5x + 1B= 12" Tx = A1=22"
% =23 “/x =721
x =D x =3
Here are some more equations to solve using the Addition Principle:

Bx + /=2 Yy + 6 =710 | 5x-18="3
7+ 2x = 2| x +H42=0 2 + 9% =60
JO+5x =20 | 2x-98=2 36 = Hx +50
bx +12=0 | 29:38+x | O=12p-48
8 +8p=30 | O="bx-66 | IH+3x=2

©1990 by Key Curriculum Project, Inc.
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Sandy and Terry got different answers when they tried to solve the same equation.

Sandy . o0°® Terry
m'“’_ 2'7( = |8-|° |0-ins;he same J‘@rl?— ZX = l8-|°
as 10+"2% so
2x = 8 P eant)  2x = 8
® = 4 x =H
Sandy’s answer is not a solution. Terry’s answer is a solution. -
10 -2x =18 IO - 2x =18
10 -2(4%) | 18 0 -2(4){ 18
IO -8 IO -8
2 IO + 8
X 18 C

23 - 4Hx =27

12 -bx =27

Below are some equations for you to solve. Remember to use Terry’s method.

b - 8x = 30

32 -4x =0

40 - 3x = 34

15 -%x =20

O =18 -2«

4 = 7x = 3|

-3 - 6%

21
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These equations have an extra step. First simplify each side by combining like terms.
Then use the Addition Principle.

2x + 5x *+ |l =53 S+ by + Sy =2} 5x + 8 -2x =26

7x + W= 53"

Tx =42

X =0
lbx -8 - 9x = 27 x-3%x +9 =27 2x +7 +2x =23
| Hx +9x+8 =47 | 55-3x-2x=10 | 8x+7+2x =7

.

. 6l=6-8x-3x | x+6+x=28 | 4x-3+2x=15
bx + |H+x =56 O0=3%x-20+2 |2x+5-10x+1l=0

18
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On these problems you can use the Addition Principle to get rid of the extra x-terms so that
you'll have an x-term on one side and a number term on the other side.

X2 A2 | 9x=5x+8 | 8x=1l6+6x | 4x = 7+3x
3x =72
x =4
Ox =3x-42 | 7x =36+4x | 3x =llx+24 | 9x =I5+ bx
2x% 45 -3 4x =63-3x | UYx = 30-x | 2x= 36 - 2%
5% = 45
x =9
X =16-% 3x=48-5x | IOx=60-5x | O =35 -7«

Be careful on these. First look at the equation and decide what term you need to get rid of.

Then use the Addition Principle to get rid of it. -

bx + 5 =35

Tx = 27-2x%

Ot~ 3= 57

7x = 3x +20

9x = 2x +H2

w+l6=7

48 -2x =4~

3k -10 = bk

©1990 by Key Curriculum Project, Inc.
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Be sure to simplify each side before you use the Addition Principle.

3x +5%x = 6x+28-2x
8x"= H¥X*28
Ux = 28
x=7

6x +5x =3x+2x-54

7x -3x =box+I4-4x

3x +x = Hx +24 -6%

5% +7x = 3x+6x-306

4% -10x =3x + b

3x -5x +8x = 4x +I8

2% +|2%x=3x-5%

5% = 3x+t6x+ 28

26 +2x +6 = Bx-2x
32 +24% bx"
32=4x
x=8

x+%X+48=3x+bx

9x-6x +36 = /x - 2x

B8x-%x-H40 = [0x +x

3x+3x+3=3x

6x +8x-36 =3x +5x

20
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On some equations you have to use the Addition Principle twice to get the x-terms on one |

side and the numbers on the other.

0000
-2% Y] If T add "2x to both sides
57( + 6 = 29( + 24 T'll have just 24 on the right.

c@ 0000 O
- - Now T can get rid of the 6
3)( + ,6'6 = 2"" 6 by addina ‘96.

3x
x

18
6

IOx +5 = 6x + 49

1]

7x +10 = 2x+25

bx + 16 = 3x+7

13x + 4] =4x+5

bx + 15 =2x+7

x +8 = 3x+1|]

9x + 40 = 3x +40

2828 = 12-3¢*

8m-15=7-3m L+y‘\0=5-)l
5a - 8% |12*° '
Sa = 20
a=*4
Bt-7 = |4 - 3¢ Hm=7=18-m 8y—C7=2-3y

©1990 by Key Curriculum Project, Inc.
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Remember to simplify each side before you use the Addition Principle.

8x +7 -3x = bx +19-Hx
5%% 7 = 2X%19
3x+77= 197
3x = 12
x= 4

5x = 3x +8 = 4+ 4x -0

9x +3x - 9%x = 6 +8x - ||

Hx +3x -7 = 60 - 2x - 13

6x -8 +2x -5 = 7-2%

X+t2+x+%x = 6-%

8x + 5x -7x +3 -x = 48

4 +3x = 6x -8 +3x-12

3x +3x +3x +3 =3 +5x

7-4x +3 = x-l6-3x

22
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Here are some equations with parentheses for you to solve
equation. Then the rest will be easy.

3(5%x-3x) + 5 = 47
3(2%) +5 = 47

ex +5%=47

6x = 42
xR =7

2(7x -3x)+4 =28

. First simplify each side of the

3(2x+2%) = 35 #5%

lo(x=1) = 12x + 36

6x +2(x+7) = 4o

b # 1B = Tl 5)

3x +3(5x-7x) = 12-%

9..

4(7x -8%x) = x -3

3(2%x=-3) -9x -4 =2x+12

2 = 1§ = ef] =2x) ¥ Hx

H(3x + x)

+7-5% = 8+ (5)

5% - bx) + 23

©1990 by Key Curriculum Project, Inc.
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Using Equations to Solve Problems

Make up an equation for each problem. Then solve the equation to get the answer.

“’'m thinking of a number. If you multiply
it by 6 and then add 7, you will get b8,
What is my number?”

Equation: 6% *+ X% 5577
bx = 48
% = 8
Answer: 8

“'m thinking of a number. If you multiply it
by 4 and then add 13, you will get 37.
What is my number?”

Equation:

Answer:

“'m thinking of a number. If you multiply
it by 8 and then add 17, you will get 33.
What is my number?”

Equation:

Answer:

“'m thinking of a number. If you multiply it
by 5 and then take away 7, you will get 53.
What is my number?”

Equation:

Answer:

“I'm thinking of a number. If you multiply
it by 8 and then subtract 13, you will
get 43. What is my number?”

Equation:

Answer:

“I'm thinking of a number. If you multiply
it by 5 and then subtract 24, you will get
the number | am thinking of.

What is my number?”

Equation:

Answer:

Hey Randy! I'm thinking of
a number. If you multiply it by
five and then add three, you

I 301: it kid, you are thinking
of the number b

No, I'm not thinking of 6.

will je‘(: 4H8.
5% +3=48
) 8x =48
X=b A

‘{ 5% +3 =48 o@
aoxzq’&
x=b S

Do you know what number Debra was thinking of? Can you prove it?

24
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Here's how we could use algebra to solve the Shake Shack problem from page 1.
Remember that a shake at the Shack costs 80¢ and the bill for three burgers and a
shake was $4.40. The questian was “How much is a burger?”

First we pick a variable to stand for a
number we want to find.

Next we use that variable to write
expressions for other numbers we will need.

Then we find two things which are equal
and write an equation.

Finally we solve the equation and use
the solution to answer the question.

Follow the steps above to solve each problem.

| At the Shake Shack two orders of fries
and four shakes costs $5.90. How much
is an order of fries?

Equation:

Answer:

x = cost of a burger
3x =cost of 3 burgers

35 +80 - 4y

3x

X

360 .
120

)

A burgcr costs *1.20

Jed figures the prom will cost him $160.
He has saved $46 and can earn $6 an
hour at his job. How many hours will
he have to work?

Equation:

Answer:

Matt wants to call his mother long distance.
The rate is 80¢ for the first three minutes
and 20¢ for each additional minute.

How long can he talk for $3.00?

Anna is in a phone booth with $1.35in
change. A call home costs 60¢ for the first
five minutes and 15¢ for each additional
minute. How long can she talk?

Equation: Equation:
Answer: Answer:
g i e 25
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A 48-cm piece of wire is to be cut into two
parts. One piece must be 10 cm longer
than the other. How long should the
pieces be? X, X+10

48
Equation: % +%x+10 =48
2x+10=48
2% =38
x=19

Answer: 19¢m and 29c¢m

For each problem, first write an equation. Then solve the equation and use the solution to
find the answer.

How can $500 be divided between two
people so that one person gets $50
more than the other?

Equation:

Answer:

A 16-ft. board is to be cut into three pieces.
Two of the pieces must be 4 feet

shorter than the third piece. How long
should each piece be?

Equation:

Answer:

The band leader wants to line up the 92
band members in 4 rows so that each row
has two more members than the row
before. How many members should be in
the shortest row?

Equation:

Answer:

Raoul has to finish a 473-page book in a
week. He decides to read the same
number of pages each weekday and 30
extra pages on Saturday and on Sunday.
How many pages will he have to read on
Wednesday?

A store owner sells two pairs of running
shoes for each pair of high tops.

He plans to order 144 pairs of shoes
How many pairs should be high tops?

Equation: Equation:
Answer: Answer:
2 6 ©1990 by Key Curriculum Pro)ec!. Inc.
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Age Puzzles

Algebra makes it easy to solve certain kinds of puzzles. Here are some about age.
Follow the same steps you followed on the last two pages.

Jason is 12 years older than Ted. Next
year Jason will be 3 times as old as Ted.

How old is Ted? Ted Jason
This year: K X+ 12

Nextyear: X+l  x+13
Equation: ¢+ 13 = 3(x+1)
X+13 = 3x+3
13 =2%x+3
10 = 2x
x=5
Answer: Ted is 5 years old.

Ellen is 11 years older than Maja.
Last year Ellen was twice as old as Maja.
How old is Maja now?

Equation: o

Answer:

Pam is 14 and her dad is 37. In how many
years will Pam’s dad be twice as old as
she will be?

Equation:

Answer:

Sean is 20 and his brotheris 12.
How many years ago was Sean three
times as old as his brother?

Equation:

-

Answer:

Minh is 16. His parents are both the same
age. The three of them have lived a total
of 100 years. How old are his parents?

Equation:

Answer:

Alex and Alicia are twins. Kevinis 5 years
older than the twins. Their ages total 53.
How old are the twins?

Equation:

Answer:

©1990 by Key Curriculum Project, Inc.
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Perimeter Problems

In each problem, first write an equation for the perimeter of the rectangle or triangle.
Then solve the equation and use your solution to find the lengths of all the sides.

40
3x
x P =152 x x P = 1000 x
3x
40
_ Equation: = + 40 +x +40 = 152 Equation:
? 2x +80 = |52
2x = 72
%x = 36
Lengths: 36,40,3b,40 Lengths:
x-2 x=2 -6
25(p - 143
x-2 x—6
Equation: Equation:
Lengths: Lengths:

You need to make your own sketches for these problems.

The perimeter of a rectangle is 234 meters.| Zelda has a 300-inch roll of binding for a
The rectangle is twice as long as it is wide. | quilt. The quilt must be 84 inches long.

What are its length and width? How wide can she make it?
| Equation: Equation:
/i

Answer: ' Answer:
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The Division Principle for Equations

In arithmetic there are three ways to write the division problem “32 divided by 4"

32 + 4

4)32

In algebra we usually write it the third way: i—z

32
m

Find an answer to each division problem below. If you can't do the problem in your head,

use a calculator or do the arithmetic on a piece of scratch paper.

7360 _
10

600

25

-1024

32

4080 _
-30

The bar we use to show division is like parentheses. Do whatever is above or below the bar

before doing the division.
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9 _

ET

28-1000 _

30+5

o~

+3
-3

o

4.9

66

3+ 9
ll_’.zl =




Some equations, like 5x = 30, are easy to solve in your head. When the numbers in the
equation are larger we can use the Division Principle to find the solution.

The Division Principle says that if we divide both sides of an equation by the same number,
the new equation we get will be equivalent to the equation we started with.

3x = 192 o4
é(_ _ ﬁé > 3’:9?-
| B 3 12
a:v: X = o4 12
* Solve each equation using the Division Principle. 0

4x = ~96 3x = ~57
then divide by 3,
I get the number
I started with: X.
9x = 315 “2x = 6506
x = lI2 “12x =288 bx = ~654
455 = 5x 536 = 8x =715 = -lx
25x = 600 84x ="1260 2l = 13419
70x = 2/000 “-Ix = 45 -x = 23
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Use the Addition and Division Principles to solve each equation.

5x - 120"F ¢0*"*° 3x - 18 = 45 bx + 42 = 300
Bx = 180
B 5
x = 3b
0 - 4x = 102 100 - 9x = 45| 5% - 17 = 123
4x + 25 = (93 32x - 77 = IS I8x + 25 = -65
B(x-2) = 99 3(x-2) = 99. 7(x = 5) = 252
3 3 3x - g% = 99+6
x-2 =33 Ex =105
x = 35 . 3
x = 35.

5(x + 6) = 400

S12(% + W) =240

6(2x+1) =-138

196 + 14x =0

2% -55 = |lx =280

50 + 4(x-2) = 210
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The Multiplication Principle for Equations i

In some equations the variable is already divided by a number.

—’-(- = l — T i
==Y e =718 |
We can use the Multiplication Principle to solve these equations. The Multiplication j
Principle says that if you multiply both sides of an equation by the same number (except 0),
the new equation you get will be equivalent to the equation you started with.
X X -
5 =5 > =718 8
X X - Q. 90
8 ‘g = |L|' 5 25 % - [8 25 36
50
x =70 x ="450
Solve each equation using the Multiplication Principle.
6’1 = ’6 5 = Z = _).(. - =
Z =5 5 =12 &= 10 g =8
x =30
x _x_ = = i = < —x—- =
|o = L+2 -2 8 -8 2 6 8
X - L - _x_ - - _‘x_ -
m =2 27 = | 0 =10 50
=X = 2 = & 2 o
173 = I3 =3 =8
R, = . S X e S
| 7z = 19 6 = 18 oo - 31 o = o
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Use the Multiplication and Addition Principles to solve each equation.

X +7 + ‘ _ .ﬂ,’_ _
2 -7%15" L-11=9 2+ 513

X .

33-223

X =66
-, g - @ 5 4, s ‘
7 +8=5 +-15=15 £ +15=15
2=5+% 4= 5 +7 2+5 =22

“-?‘7'_?= 204 _‘&8“_7 =-3 . X3+5 - 9

x-42 80"

x = 89

5+ =73l 28 - 40 2-18+%
SR e 33




Solve each equation by using the Multiplication and Division Principles. —‘

5x
£°'== = . 10 _
7 - 30°2 —9’! = |00 %" = |4
FI%x = 60 |
1 5 |
X =12
2x 6 - |
3 = IZO _Sx = |8 [Hx = 2
% 5x _ - -3
| 2 /0 T =24 lx . 55
S0x 5x  _ -
3~ = 1000 7" = 40 Lf_'* = o4
l2 = ésl -ZO = % O - '_231
?‘
‘ 3(x - 5) 2(x + 5
| x2 =9 _(_7‘3_82_) = 16 3(277( D _ 9
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Written Work

Do these problems on some clean paper. Label each page of your work with
your name, your class, the date, and the book number. Also number each problem. '
Keep this written work inside your book, and turn it in with your book when you are finished.

Please do a neat job.
Solve each equation.

a) =15 4=2x b) 3b+2b=10 2p +4p =6
3a=9 “7a="21 35=5x+2x 5+9=2y
13y =726 7y=0 2q—3a =4 2u—3a="4
“12=2c 6n =186 9x =12 + 627 7x—-x=30
25 = 5x 14y =126 7x —2x = 2005 Bx—8x="15

c) 2x-2=6 7x =14 + bx 7=b+6 5=6p-7
4a-3=9 2x="4x+6 x+7=3 8=3y+2
13=7x-1 2x="3+x 0=3t+21 -6x = 3x
7=2p +5 a—-6=3a Tr=5r 5=2-3
2t-8=0 A =8-x 20=1-7¢ 6-2x="14

d 2x+5=5x-4 “le) 8y+2-4y=6 0=5x+7-2x—16
Y +4=2x+24 : 3=6x—-3-% 6a—4+2=3a+1
x—4=4x+2 30=6r—24+3r 2y—3+3y=4y+2
7-2y=1+y x+13-8x="1 Bx+3=2x-3x-15
6-3x=2+x dx+7+2x="5 Ax+4-5%+2=0
6x—5=2x-5 2x—Bx—4=2x+12—x  10x—9-9=14x—9 + 5«

X 3x + 2
f) 8R2x+x)-11=7 qg) '8'—3=10 3 =10 5(x +4) =95
0=4(2y—-4y)+2y-24
. } X+ 4 x x—16
(7y—8y)2+14=2 6 =20 5—23=41 _ZS_=28
7(2x+3)=35
x—1 —
5(x+6)+24=9 12 =7 11+'§-=28 g(ﬁz—12=36
x+3(2x—-4)="19
35
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Practice Test
Solve each equation.
x + 10 = |4 x+ 7=13 “5x = 30 8x = 56
x + 4 =4 x+9=0 0% = |0 12x = O |
, |
]
2x -3 =19 8x +15 =" 5 - 4x = 45
7x = 2x + 30 12 -x = 3% 9x - 10x = |4
3(x+3)+4x =15 -2x +3 “bx + 2 -5x +7 +x =39
X=-5+%x-6 =3x-7 5x +2 -6x -10 = x +520
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Solve each equation.

lex = 560 =22x = 440 ~7x = "H48
X _ X - X - 10

I_Z' - 5 3 = ZO -5 = IOO
it 210 . - 7(x-3) = 35

Make up an equation for each problem. Then solve the equation to get the answer.

“I'm thinking of a number. If you multiply
it by 6 and then add 8, you will get 32.
What is my number?”

Equation:

Answer:

A 98-inch piece of wire must be cut into
two pieces. One piece must be 10 inches
shorter than the other. How long should
the pieces be?

Equation:

Answer:

First class postage costs 25¢ for the first

ounce and 20¢ for each additional ounce.

How many additional ounces are you
being charged for if the postage
is $1.05?

Equation:

Answer:

Find the lengths of the sides of this

rectangle. x+9
x P =302 x
x+9
Equation:
Answer:
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