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03-04

SOLVING EQUATIONS AND PROBLEMS

You have had some experience ir solving simple open
sentences. However, the methods you will learn in this
package are more sophisticated than the methods you have
been using and are based upon some of the properties of
real numbers. It is very important that you understand and
use the methods presented in this package. Do not make |
the mist uke of ignoring the new methods and continuing to
ugse the old. Eventually, the problems you are asked to
solve will become so difficult that the old methods will
not suffice. If you have not learned the new methods, you

will not be able to solve the problem.

PACRAGE GOAL: to understand and be able to use the new

methods of solving equations and problems.
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PACKAGE OBJECTIVES:

1.

3.

4,

L

8.

Given an equation such as x + 31 = 8 or x - 5 = 13,
show how to solve by using transformation by addi-
tion.

Given an equation such as x + 31 = 8, show how
to solve by using transformation by subtraction.

Given an equation such as %'x = 132 or 3x = 96,
show how to solve by using transformation by
multiplication.

Given an equation such as 3x = 96, show how to
solve by using transformation by division.

Given an equation, show how to solve by using
as many transformations as necessary.

Given an equation having the variable in both
members, show how to solve it.

Given a word problem, write an equation whick
is the translation of the word problem, then
write the solution.

Given a function, write the value of the finction
for any given member of the domain.
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Transforming Ejuations by Addition
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OBJECTIVES:

1. When asked to state the addition property of
equality, you will write, "if a,b, and c are
eny real numbers such that a = b, then
a+cwb+candc+a=c+bd".

2. Given an equation such as x + 31 = 8 or

x - 5 = 13, show how to solve by using
transformation by addition.

ACTIVITIES:

Study:
S & M: pages 111 - 114 (objectives 1 and 2).

Suggested exercises:
S & M: pages 115 - 116; ex. 1 ~ 25, odd (objective 2),



Criterion Test 03-04-01-01
1. State the additive property of equality.

2. Solve by using transformation by addition.
(Show all steps.)

(a) x+19 = 25

(b) -7 +x=13

(c) ~x+15 =12

Criterion Test 03-04-01-02
1. State the additive property of equality.

2. Solve by using transformation by addition.
(Show all steps.)

(a) x4+ 8= =13

(b) =7 +x=-3
(¢) -x+5m=17

Criterion Test 03-04-01-03

1. State the additive property of equality.

2. Solve by using transformation by addition.
(Show all steps.)

(a) x+14 =3
(b) -11 + x = 14
(¢) -x+13=11



Answers to Criterion Tests

Criterion Test 03-04-01-01

1, If a, b, and c are any real numbers such that
awb,thena+c=b+candc+a=c+b,

2, (a) x+19 = 25
x+ 19 + (~19) = 25 + (-19)
x =6

() -7 +x=13
74+ (C7)+x=7+13
x= 20

(¢) -x+15 =12
=x + 15 + (~15) = 12 + (~15)
-x = =3
x=3

Criterion Test 03-04-01-02

1, If a, b, and ¢ are any real numbers such that
a=b, thena+c=b+candc+a=c¢c+b,

2, (a) x+ 8 = =13
x+ 8+ (-8) = 13 + (-8)
x = =21

(b) =7+x=-3
7+ ¢ +x=7+ (~-3)
x =4

(¢) -x+5=17
x4+ 5 + (-5) =» 17 + (-5)
-x = 12
x = =12




ANSWERS TO CRITERION TESTS:

Criterion Test 03-04-01-03

1.

2.

If a, b, and ¢ are any real numbers such that
a=b, thena+c=b+candc+am=c+b.

(a) x+14=3
x + 14 + (=14) = 3 4+ (~14)
x = ~11

(b) =11 + x = 14
11 + (=11) + x = 11 + 14
X = 25

(¢) -x+3=11
-x+ 3+ {(~3) = 11 + (-3)
-x = 8
x = -8
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Transforming Equations By Subtraction
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OBJECTIVES:

1. When agked to state the rule for subtraction, you
will write, "For all real numbers a and b,
a~-b=ad+ (-b).

2. Given two real numbers, find their difference.

3. Given an equation such as x + 31 = 8, show
how to solve by using transformation by sub-
traction.

ACTIVITIES:

Study:
S & M: pages 116 - 118 (pay special attention to
example 4, part b, on page 1'8. (objectives
1,2,and 3).

Suggested exercises:

S & M: page 121; ex. 1 - 17, odd (objective 2).
page 121; ex. 19 - 26, (objective 3).

10




Criterion Test 03-04-02-01
1. State the rule for subtraction.

2. Rewrite each of tha following differences as a
sum and simplify.

(a) =32 (b) 48 (c) ~10 d) x+7) - (x~-3)
1 -13 5

3. Solve by using transformation by subtraction.(Show all steps)

(a) x+ 38 =14
(b) =17 =y + 6

Criterion Test 03-04-02-02
1. State the rule for subtraction.

2. Revrite each of the following differences as a
sum and simplify.

(a) -17 (b) -4 (c) 14 @ (x+1)-(-2+x)
-1 _3 -1

3. Solve by using transformation by subtraction.(Show all steps)

(a) x+17 = 31
(b) -5=y+3

Criterion Test 03-04-02-03
1. State the rule for subtraction.

2. Rewrite each of the following differences as a
sum and simplify.

(a) -14 (b) -8 (c) 32 @ (x+5) - (-4 + x)
_8 -1 -19

3. Solve by using transformation by subtraction. (Show all steps)

(a) x+10= 20
) -15=y + 15

11



Answers:

Criterion Test 03-04-02-01
1. For all real numbers a and b, a ~ b = a + (-b)

2. (a) =32 (b) 48 (¢) -10
17 13 =5
=15 61 =15

A x+7)+ (-x+3) =10

3. (a) x+38 =14
x +38 ~-38=14 - 38
X = =24

(b) -17=y +6
17 -6my+6-6
-23-y

Criterion Test 03-04-02-02
1. For all real numbers a and b, a = b = g + (-b).

2. (a) =~-17 (b) -4 (e) 14
1L =3 17

-6 <7 31
d x+1)+Q2~-x)=3
3. (a) x4+ 17 = 31
x+17 - 17 = 31 -~ 17
x= 14
() ~-5=y+9

“5-9=y+9 -9
-14-y

12




Answers (continued)

Criterion Test 03-04-02-03
1. PFor all real numbers a and h, a - b = g + (=b).
2. (a) =14 (b) -8 (c) 32

-8 Al A9
=22 3 51

(@ (x+5)+((h-x)=9

3. (a) x+10= 20
x+10 - 10 = 20 - 10
x = 10

(b) =15 =y + 15

~15-15=y+15 ~ 15

13
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Transforming Equations By Multiplication
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OBJECTIVES:

1. UWhen asked to state the multiplication property
of equality, you will write, "If a,b, and c are
any real numbers such that a = b, then ac = be
and ca = cb,

3

2. Given an equation such as ¥ X = =32 or 3x = 96,
show how to solve by using transformation by
multiplication.

ACTIVITIES:

Study:
S & M: pages 123 ~ 123 (objectives 1 and 2).

Suggested exercises:
S & M: page 125; ex. 1 - 17, odd (objective 2).

15



CRITERION TESTS
Criterion Test 03~04-03-01
1. State the multiplication property of equality.

2. Solve each equation by using trariformation by
multiplication. (Show all work.)

@y e1s
(b) 5x = 125

€©) "2 = -4

Criterion Test 03-04-03-02

1. State the multiplication property of equality.

2. Solve each equation by using transformation by
multiplication. (Show all work)

(@) 3525

(b) 4x = 24
(c) _ 1

3 =39
Criterion Test 03-04-03-03
1. State the multiplication property of equality.

2. Solve each equation by using transformation by
multiplication.

(a) %x - 32

(b) 6x = 54

() . 1; .

8 i

16



ANSWERS TO CRITERION TESTS
Criterion Test 03-04-03-01

1. If a, b, and ¢ are any real numbers such that
a= b, then ac = bc and ca = cb.

2. (a) 1 ) 5x =-125 (c) "1 -
- . - -":‘ -
g-y=13 %.5::-%..125 77 = 749
9.%}"9-15 x = 25 7'(&)"7(-49)
7
y = 135 x = 28
Criterion Test 03-04-03-02 343

1, 1f a, b, &nd c are any real numbers such that
a=b, then ac = bc and ca = cb.

2. (a) 1 ®) 4x = 24
4 * **7
8 --% y=8.25 x=6
y = 200 (c) “lxasg
3
-3 - -1)--3-39
(3"
x = "117

Criterion Test 03-04-03-03

1. If a, b, and ¢ are any real numbers such that
a= b, then ac = bc and ca = cb.

2. (a)_;,x_32 ®) 1 6:-:;4
3.. 6*.-6.. 54
7 lxa?-32 x =9
7
x = 224
(°)'-:;x-72
-8 '%x-'8(72)

17



Transforming Equations By Division
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OBJECTIVES:

1. When asked to state the rule for division, you
will write, "For all real numbers a and all non-
zero numbers b, a + b = a * 1/b.

2. Given two real nuvubers, find their quotient

3. Given an equation such ds 3x = 96, show how to
solve by using transformation by division.

" ACTIVITIES:

Study:
S & M: pages 125 - 127 (pay special attention to
. part a of the example on page 127)
(objectives 1,2, and 3).
HBW: pages 82 - 83 (objective 2).
Suggested exercises:

S & M: page 129; ex. § - 17, odd (objective 2).
page. 129; ex. 19 - 25, odd (objective 3).

HBW: page 83; ex. 1 - 12 (objective 2.

19
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Criterion Test 03-04-04-01

ln
2.

3.

State the rule for diviaion.
State the value of each quotient.

(a) 39 ¥ (=3)
) o/6
(c) 6/-2
(d) -8
/2

Solve by using transformation by division.
all gteps.)

(a) 33x = 231
(b) -7x = 35

Criterion Test 03-04=04-02

1.

2.

3.

State the rule for division.

State the value of each quotient.

(a) 72 + (-8)
(b) 8/-4
(c) 0/7
(d) =6
‘-173

Solve v using transformation by division.
all steps.)

(a) 15x = 225
(b) =5x = 35

20
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Criterion Test 03-04-04-03

1.
2.

3.

State the rul:s for division.
State the value of each quotient.

(a) 45 t+ (~9)
(b) 10/-2

(c) 0/-5

(d) -14/-7

Solve by using transformation by division.
all steps.)

(a) 12x = 144
(b) =3x = =54

21
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Angwers:

Criterion Test (03-04-04-01

1. For all real numbers a and all non zero numbers
b, atbw=a - 1/b.

2. (a) =13 (b) o (¢) -3 (d) 16
3. (a) 33x = 231 (b) =7x = 35

33x _ 231 -ix 35

33 33 -7 -7

x=7 x = =5

Criterion Test 03-04-04-02

1. For all real numbers a and all non zero real
numbers b, a +-b = g + 1/b.

2. (a) -9 (b) -2 (¢) O (@) 18
3. (a) 15x = 225 (b) -~5x = 35

15x . 225 =5x _ 35

15 15 -5 -5

x= 15 X = =7

Criterion Test 03-04-04-03

1. For all real numbers a and all non zero numbers
b, atb=a-* 1/b.

2. (a) =5 (b) -5 (c) o @ 2
3. (a) 12x = 144 (b) =3x = =54
12x 144 -3x =56
12 12 -3 =3
x=]12 x = 18

22
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Using Several Trancformations

To Solve Equations

23
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You will need to recall:
An expression like 3x + 5x can be simplified by usiug the
distributive property: 3z + 5x = (3 + 5)x = 8x. Also,

X, 1 .
5 =5 " ox

OBJECTIVE:

1. Given an equation, show how to solve it by
using as many transformations as necessary.

ACTIVITIES:

Study:
S & M: pages 130 - 131 (objective 1).

Suggested exercises:
S & M: page 132; ex. 1 - 29, odd (objective 1).

24



Criterion Test 03-04--05~01

l. Solve: (Show all steps)

(a)
(b)
(c)
(d)

bx + 5 =17
x/5 ~ 7 = =13

S5x + 3x - 4x = =16
=7 4+ 4x - x4+ 12 = =4

Criterion Test (3-04-05-02

1. Solve: (Show all steps)

(a,
(b)
(c)
(d)

Ix - 5= 16
x/2 + 8= <12
5% + 1l4x ~ 9x = 100
bx - 2+ 8 - 2x = =14

Criterion Test 03-04-05-03

1. Solve: (show all steps)

(a)
(b)
(c)
(d)

8x + 5= ~11

-6 + x/3 = 12

1lx - 7x + 2x = 48

12 - 3x + 8x - 12 = =30

25



Answers:

Criterion Test 03=04-05-01

1. (a) 4x+5=17 () x/5-7=-13
bx +5~5=17 -5 x/5 -~ 74+ 7= =13+ 7
bx = 12 x/5 = -6
4x/4 = 12/4 S+ x/5=5 . (-6)
x= 3 x = =30
(¢c) 5x + 3x - 4x = =16 (d) -7 +4x-x+12= -4
4x = =16 S+ Ix = 4
4x/4 = -16/4 5+ 5+ 3x = =5+ (~4)
X = -4 3x = -9
3x/3 = -9/3
x = -3

Criterion Test 03-04-05-02

1. (a) 3x -5 =16 () x/2 + 8 = =12
xXx-54+5=16+5 x/2 +8~-8=-12 -8
3 = 21 x/2 = =20
3x/3 = 21/3 2 * x/2=2 - (-20)
X =7 x = =40
(¢) 5x + l4x - 9x = 100 (@) 4x-2+4+8 - 2x==14
10x = 100 v + € = =14
10x/10 = 100/10 2x + 6 - 6 = =14 -6
x =10 ) 2x = =20
2x/2 = =20/2
x = ~10

26




Answers (continued)

Criterion Test 03-04-05-03

1. (a) 8x + 5 = =11 () -6+ x/3 =12
8x+5-5=<11a~5 6-6+x/3m=12+6
8x = =16 x/3 = 18
8x/8 = -16/8 3+ x/3=3" 18
X w =2 x = 54

(¢) 11x - 7x + 2x = 48 (d) 12 - 3x + 8x - 12 = =30

6x = 48 5% = =30
6x/6 = 48/6 Sx/5 = =30/5
x=8 X = =6

27




1. U. # 03-04~06

Solving Equations With the

Variable in Both Members

28




OBJECTIVE:

1. Given an equation having the variable in both
members, show how to solve it.

ACTIVITIES:

Study:
S & M: pages 138 - 141 (objective 1).

Suggested exercises:
S & M: pages 141 - 142; ex. 1 - 35, odd (red an-
swer book shows some of the steps)
(objective 1).

29
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Critericn Test 03-04-06-01

1. Solve each equation for x. (Show steps)
(a) 2x - 3+ Sx = x + 1%
(b) 1lix = 8x + 42

(c) 2x - 42 = -3
(d) 12w - 8t = 2x

Criterion Test 03-04-06-02

1. Solve each ejuetion for x. (Show steps)
(a) =2x +7 = 5x - 21
®) 9x = 84 - 5x

(c) 4x + 6 = 2x
(d) 24a - 3x = S5x

Criterion Test 03-04~06-03

1. Solve each equation for x. (Show steps)

(a) =14 + x = 4x + 16
by 9%x - 70 = 2x

(¢) 54 - 2x = 7x

(d) Sx-2y=1




Answers:

Criterion Test 03-04-06-01

1.

(a)

(c)

2x - 3+ 5x = x+ 15
Ix -3 x+13
Ix-x=135 +)

6x = 18

6x/6 = 18/%

x= )

2x - 42 = -x

2x + x = 42

3x = 42

£73

Ix = 42 x = 14

Criterion Test 03-04-06-02

1.

(a)

(c)

-2x ¢4 7= 5x - 21
-z = 5% = =21 - 7
-7x = =28

-1x _ -28

= 2R )

x = §

bx
&x
2x
2x
>

x=s )

s 2x
-6

S0 4

Criterion Test 03-04~06-0)

1.

(a)

{c)

=14 + x = 4x 4+ 16
x - &x = 1% + 14

=ix = 3

-3 3

3 "9

x = =10

54 ~ 2x & Ix
-2x - Ix = =54
-9x = =54

-9x _ =54
-9 ° -9

x = 6

b ) §

()

(@)

®)

(6)

()

)

1llx = 8x + 42
1lx - 8x = 42
3x = 42
3x/3 = 42/3
x = 14

13w - 8t = 2x
12w - 8t  2x
-2 7T

v - 4t = x

9x = 84 - 5x
9x + 5x = 84
14x = 84
l4x = 84
w1t

x=§

248 - Ix = LY
260 = 5x + X
24a = 8x
2a

8 8
Ja=2x

9% - 70 = 2x
9% - 2x = 70
Ix = 70
n_ N
7 ®7
x = 10

S5x = 2y = 1

x=2y +1

sx 241
5 3

ge 21
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Using Equations to Solve Problems
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OBJECTIVE:

1. Civen a word problem, vrite an equation which

is the translation of the word probles, then
vrite the solution.

ACTIVITIES:

Study:
S & M: pages 133 - 134 (objective 1),
pages 142 - 143, sample problem (objective 1),

HBUW: pages 130 - 131, 132 - 133, and example on
pages 135,

Be sure you read each problem carefully. Do not
set out to solve a problem until you thoroughly under-
stand it. Do not try to memorize a psttern for solving
a certain type of problem, but instéeal, learn how to
translate from a word description to a numerical sentence.
If you will do this you can sclve any word problem that
leads to a number sentence you can solve. This 1e a
very importent instructional unit because solving pro-
blems is vheat mathematics is all about.

Suggested excrcisas:
S & M: pages 135 - 137; cx. 1 - 27, 0dd (objective 1)

pages 13% - 145; ex. 1 ~ 33, 0dd (objective 1)
143

33




Criterion Test 03-04-07-01

1. Vrito an equatiocn that 1s the trasaslaetion of
each prodblem end find the esolution.

(s) Mrs. Uglymug 1s five times as old as her
dsughter, Ikk. Twenty-one yesrs fros nov,
she will be twvice a8 014 as Ikk. Bow old
is Tkk?

(®) The perimeter of a rectangle is 28 feet.
The length 1is 2 less than 3 times the width.
Pind the dimensions of tra rectangle.

(c) The difference of two nusbers is 10. Seven
times the smaller number is 2 more than the
larger. ilhat are the numbers?

Criterion Test 03)-04-07-02

1. Vrite an equation that is the translation of
each prodblem and find the solution.

(2) Two years from now, Sylvester will be
twice as old as Terdinsend. Now he 18 S
years older than Ferdinand. How old s
Yerdinsnd?

(b) Homer Brever bought a bottle and & fancy
cork for 75¢. If the cork cost 5¢ more
tnan the bottle, find the cost of each.

(c) The length of & rectangle is tvice the
vidth. The perimeter is 60 yards. Find
the dimensions.



Criterion Test 03-04-07-03

1.

Write an equation that i{s the translation of
each problem and find the solution.

(a) 1f 5 1s subtracted from three times s
oumber, the result is 10. that {s the
oumber?

() A six foot board is cut into two pleces,
one twice &8s long a8 the other. How
long are the pieces?

(¢) Dilbert Dingbat weighs 12 pounds more than
tvice the weight of his sister, Della.
What {s the velight of each L{f their combined
weight totals 180 pounds?

35



Answvers:

Criterion i'est 13-04-07-91

1. (a) let x = Ikk's age now
5x = "rg, Uglvymup's are now
x + 21 = Ikk's age in 21 years
5x + 21 = Mrs, Uglyrmug's are in 21 years

Sx + 21 = 2(x + 21)

Sx + 21 = 2x + 42

Sk - 2x = 42 - 21

Ix = 21

x = 7 Ikk is 7 years old

(b) let x = width
3x - 2 = length

2x + 2(3x - 2) = 28
2x + 6x - 4 = 28
8x = 28 + 4

8x = 32 The rectangle is 4 ft. by 10 ft.
x = 4

(¢) 1let x = smaller number
x + 10 = larger mumber

Ix = 2 4+ x4+ 10

7x - x = 12

6x = 12

x = 2 the smaller number is 2
x4+ 10= ]2 the larper number is 12




Answers:

Criterion Test 03-04~07-02

1,

(a) let x = Ferdinand's age now
x + 5 = Sylvester's age now
x + 2 = Ferdinand's age two years from now
x + 7 = Sylvester's age two years from now

x+7=2(x+ 2)
x+7e2x+ 4
X~2x® 4§ -7
-X » =3

x= 3

Ferdinand is 3 years old

(b) let x = cost of bottle
X+ 5 = cost of cnrk

x+ (x+5) =75
2x + 5= 75
2x = 70

x = 35

The bottle cost 35¢, and the cork cost 40¢
(c) 1let x = width
2x = length
2(x) + 2(2x) = 60
2x + 4x = 60
6x = 60
x = 10

The rectangle is 10 yards by 20 yards

37



Answers:

Criterion Test 03-04~07-03
1. (a) let x = the number
3x - 5= 10
3x = 15
x=5
The number is 5
(b) 1let x = shorter piece
2x = longer piece
x+2x =6
x=m6

x =2

The pieces are 2 ft. and & ft.

(c) let x = weight of Della
2x + 12 = yeight of Dilbert

x + (2x + 12) = 180
3x = 180 - 12
3x = 168

x = 56

Della weighs 56 pounds and Dilbert weighs 124 pounds

38




I. U, # 03-04-08

Functions
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OBJECTIVES:
1. Given a notation such as f: x + x2 + 1, write
the meaning of the notation.

2, Given a function and its domain, specify the
range of the function.

3. CGiven a function, write the value cf the func-
tion for any given member of the domain,

ACTIVITIES:

Study:
S & M: pages 146 - 148 (objectives 1,2, and 3).

Suggested exercises:
S & M: page 148; ex. 1 - 6 (objective 1).
page 149; ex. 7 ~ 15, of’ (objective 2).
page 149 ~ 150; ex. 17 - 35, odd (objective 3).

40




Criterion Test 03-04-08-01
1. Give the meaning of k: n+ 3n2 + 1

2. Specify in roster form the range of the given
function.

(a) g: x+ x(x+ 3), D= {0,3,-7}
(b) h: y+y2 -1, D= {1,3,5)

3. Given f: f(x) = (x + 2)2, find:
() £(3)
(b) £(-2)

Criterion Test 03-04-08-02
1. Give the meaning of g: x + x2 = 5

2. Specify in roster form the range of the given
function.

(a) F: x+ 22+ 1, D= {2,4,~6)
() h: y+y-2, D= (47,48,50}

3. Given f: f(x) = x(2x-1), find:
(a) £(-3)
(b) £(&)
Criterion Test 03-04-08-03

1. Give the meaning of h: x + x - 7

2. Specify in roster form the range of the given
function.

(a) F: x+ 2x+ 2, D= {-5,-3,0}
®) g:y=+y? -y, D={-3,4,5)

3. Given f£: f(x) = 2x2 + 1, find:

(a) £(-2)
®) £(2)
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Answexs:
Criterion Test 03-04-08-01

1. The functiom k that pairs n with 3n2 + 1,

2. (a) R = {0, 18, 28}
(b} R = {0, 8, 24}

3. (a) 25
®) O

Criterion Test 03-04-08-02

1. The function g that pairs x with x2 - 5,

2. (e) R={9, 33, 73}
() R = {45, 46, 48}

3. (a) 21
) 28
Criterion Test 03-04-08-03

1. The function h that pairs x with x - 7.

2. (a) R = {-10, -4, 2}
() R = {12, 12, 20}

3. (a) 3
®) 9

03-04

END OF PACKAGE
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