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A man hires you to build a four foot wide flagstone walk around his office
building. How much flagstone will the job take ?

You are trying to get a loan. A bank offers one rate, a finance company at
another, higher rate. But the bank's interest is to be paid in advance.
Which loarn is better ?

As a surveyor you are trying to figure out the width of a river, but there
is no way to get across it. What must you do ?

You are the route managerof a trucking company. You have to ship a cargo
of refrigerators to a city 300 miles away. How many trucks should you use ?
How long will they be tied up? How much will it cost you, in wages,

gas, oil, and other expenses ?

Questions like these confront everybody, no matter what their jobs. To
solve them, you must have a knowledge of algebra and geometry. Indeed,
without these branches of mathematics modemn society would fall apart.
The trains would not run, the bridges would not be built; the companies
would go bankrupt.

Algebra was invented in Arabia a thousand years ago. The idea is simple,
Suppose you are trying to solve that problem wifirthe truck§. You must
write down the distance of the city from you and the time it takes to drive
there, but instead of writing down "distance" and "time" you abbreviate
“d" and "t." The capacity load the trucks is finportant, too, and you
abbreviate that "c" for capacity. Now you would find it much easier to
compute the answers you need. That's all algebra is - a system of
symbols and abbreviations to make figuring easier.

Geometry is much the same, except that it deals with areas, like circles
and squares, instead of quantities, like distance and speed. With a little
geometry, you would have no trouble figuring out the area of that walkway
around the office building.

Now begin the first lesson.

Time completed




l .
PREVIEW FRAME

The relations between quantities, such as a car's speed
and the distance it travels, can be expressed in handy,
compact symbols. These symbolic expressions allow
you to make many calcuiations which would not otherwise
be possible. The next itesson introduces you to this new,
powerful "language."

NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAME

2.

The distance a car tiavels equals the speed at which it
moves times the len jth of time it travels.

The above statement expresses a relation between
quantities involved in an auvtomobile's motion.

The relation is:

[0 distance

[0 distance = speed x time
[0 speed

O time

The quantities involved are:

distance

distance = speed x time
speed

time

distance = speed x time

distance

speed
time




3.

When you can express a relation between quantities, the
relation is called a formula, and the quantities are
called variables.

The area of a rectangle equals the length of the rectangle
times the width of the rectangle.

Which of the following is/are formula(s) ?

O area

(0 area = length x width
O length
[J width

Which of the following is/are variable(s) ?

O area
O length
0 width

area = length x width

4.

For simplicity, variables can be represented as letters,
and formulas can be written using the letters.

For instance, in an electric wire, the current of electric-
ity equals the voltage divided by the resistance of the
wire.

Suppose you let I stand for the current, E stand for the
voltage, and R stand for the resistance.

The forn.ula for current, written with letters, would be:

O ¢

=L
R

=E

R
I=(E) R
() R

I




s.

Amount of money (A) equals the principal (P) plus the
product of principal (P), rate (R), and time (T).

WRITE an F beside the formula(s) below; WRITE a V
beside the variable(s):

— A v
—_ A=P+PRT F
I v
— R v
— T v
6.
In a formula multiplication can be represented in three
ways. A times B can be represented as: A x B, (A) (B),
or AB.
Which of the following represent the multiplication §
times T:
O s.T
O s+T
O &m 8) (D
O st ST
O s ¥
T
O sxrT SxT
The letter S is a:
O formula
O variable variable

<




7I

Numbers and letters can be combined in a formula.
Suppose that the weight of a rod (W) equals 3 times its
length (L).

!
[

This formula can be written in several ways:
W=3xL
W =3 (L)
w=() (L)
W =3L
The length of an object in inches (I) equals 12 times its

length in feet (F). Which of the following formulas
correctly express(es) this relation ?

O 1=rF
O 1=120) I=12 (F)
O r=12@
O 1=12xF I=12xF
O 1=02) @) I=(12) ()
O 1=12F I=12F
O 1=E
12
8.
Given: the area (A) of a triangle equals one half the
base (b) times the height (h).
Which of the following correctly express(es) this
relation ?
O A=bxh
0 A=1/2bh A=1/2 bh
0O A=(/2) ) 0 A= (1/2) () ()
O A=1/2xbxh A=1/2xbxh




9.

When a formula contains an equal sign = the formula

can be called an eqyatjon,
CHECK the equation(s) below:
Ot
L w
Lw

A=1Lw

A=LW
A= (L) W)
A= (L) W)+5

lo.

Sometimes a formula or equation contains only one
variable. ‘*Then this is so, you can always solve the
equation to find the numerical value of the variable.

Which of the following equations can be solved to find
the numerical value of A?

O A=LWw+5
A= 3 (2+1)
A=1/2 bxh)

14=3A+7

11.

An equation can be solved when it contains:

[0 no variables
[J only one variable
[J two or more variables

only one variable




12,

PREVIEW FRAME

You have learned some of the terms used to describe
formulas or equations and their contents. In the next
section you will learn some rules which will help you
to solve equations containing only one variable.

NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAME

13.

Consider the equation 18t = 4A + 13, Everything in the
equation that lies to t+ left of the equal sign (=) is
called the left-hand side of the equation, Everything
in the equation that lies to the right of the equal sign is
called the right-hand side of the equation,

The left-hand side of the equation 4 x + 3y = 12t + 7 {s:

7 4x

0 4x+3y
0 12t
O

12t + 7




14.

The equation 3x = 9 + 6 may be solved for the value of
the variable x.

To solve it, you may divide each side of the equation by
3:

3x 9+6
3 3
I T
Left-hand side Right-hand side
You know that 3 = 1. The left-hand side of the above

3
equation therefore equals:

O x
0O 2x
O
O

X
3

The expression 9 + 6, when it is reduced:

"
’

[J gives one third the value of x
[J gives the value of x gives the value of x
[J gives three times the value of x

In solving the equation 3x = 9 + 6, we divided:
[(J only the left-hand side of the equation by 3

[J only the right-hand side of the equation by 3
[J both sides of the equation by 3 both sides of the equation by 3




ls .
The basic rule for solving equations is:

If you do anything to one side of an
equation, you must do the same thing
to the other side of the equation.

If you divide the right-hand side of an equation by 5,
you must:

[0 multiply the left-hand side by 5
[0 multiply the left-hand side by 2
[J divide the left-hand side by 5
[0 divide the left-hand side by 2

divide the left-hand side by §

X=15+1
2

The left-hand side of the above equation may be changed

from X into x by multiplying it by 2. If you do this, you
2

must also:

O divide x by 2
2

[J divide15+ 1 by 2

(0 multiply 15 +1 by 2

multiplv 15 + 1 by 2




17.
PROBLEM:
Solve the equation 13x = 50 + 15 for x.

The left-hand side, 13x, will become simply x if you
divide it by 13.

If you do the s,ame to the right-hand side you obtain:

0O 13x

O so+1s

O so0+15

O @a3) (50 +15)
The value of x is:

%s
13

O so
O es

50 + 15
13

10




X +7 =48
The left-hand side becomes x when you:

(b add7toit

(] subtract 7 from it
O multiply it by 7
O divide it by 48

At the same time, you must;

(J add 7 to the right-hand side

(J subtract 7 from the right-hand side
J multiply the right-hand side by 7
0 divide the right-hand side by 48

The value of x is:
0 7z
O a
O 48
O ss

subtract 7 from it

subtract 7 from the right-hand side




19,

PROBLEM:
SOLVE: 3Ix=15+6 for x
SOLUTION:

STEP1l: 3x _ 15+6
3 3

STEP 2: x = 15+ 6

[}
~

STEP 3: X
To solvg the above equation, we first changed :

(0 the left-hand side to 3
(J the left-hand side to x
(0 the right-hand side to 3
(0 the right-hand side to x

We then found:

(] the value of the left-hand side
(0 the value of the right-hand side

the left-hand side to x

the value of the right-hand side

20.

Using the methods you have learned, SOLVE the equation
Xx-6=4+12 for x:

X equals:

O s
O 10
O 16
O 22

22




21,

PREVIEW FRAME

Often equations with one variable are more complex

than the ones you studied in the previous section. More
complex equations, and the rules for simplifying them,

will be taught in the following section.

NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAME

22.

Suppose you wish to express 3 times the sum of § and 7.
The value of this quantity is 3 (12), or 36.

If you write (3) (S) + (7), you might evaluate this to be
15+ 7, or 22.

This is:

[J the correct answer
a wrong answer

The right way to express 3 times the sum of 5 + 7 is:
3(5+7),0r(3)(5+7).

The correct way to express 15 times the difference
bciween x and v is:

O 15x - y

O 15+x-y
O 15 x+y)
15 (x - y)

a wrong answer




23.

The symbols ( ) are used to avoid mistakes like the one
shown in the previous frame. The symbol ( ) is ~alled

a parentheses.

You wish to indicate the product: 4 times the sum of A
and B.

To avoid mistakes you should place in parentheses:

a 4

a only A
O only B
O 4a+B
O A+sB

The expression, correctly written, is:

4B +A

A +B(4)
4 (A +B)
4A + (B)

24.

You wish to indicate: 3 times the expression x +y - A,
53
In other words, you want the entire expression
X + y- A to be multiplied by 3, and not merely some
53
part of it, such as x.

To do this, you put the entire expression in parentheses,
and then write a 3 in front of it,

The correct answer would be:

[ 3x+y-A
53

O 3(x+y-A)
53

O 3(1‘._*'“ )
53




25,

Which expression below correctly indicates the quantity
41 times the sum of A and 14 and B?

41A +14 +B
41 (14) A + B)
41 A +14 + B) 41 (A + 14 +B)
41 A) + 14 + B

a0oaa

26.

A letter or number written just before an expression in
parentheses is called the coefficient of the expression.

In4 (A +B +10), the coefficient is:

0 4 4
O a

O a+B+10

O 4@+B+10)

A coefficient may contain more than one letter or
number, or a mixture of letters and numbers.

In 2AB(3LS+_ZY) . the coefficient of the expression in
X

parentheses is:

O =

(O aB

O 2aB 2AB
.

O ZAB(%Y)




3+xy-7AB+y

In the above expression, each part that is separated from
the rest of the expression by + or - signs is called a
term of the expression.

In the above, 3 is a term, xy is a term, 7AB is a term,
and y is a tem,

In the expression 4p +r + 7s + t, the terms are:

4p

4p +r

r

r+7s

7s
4dp+r+ 7s
t

0000000

4x (A + 9B - 73C + 6)

Referring to the above expression, WRITE a T before
terms in the list below, and a C before the coefficient:

4x
A

9B

6
A+9B-73C+6

4x (A + 9B - 73C +6)




29,
When a coefficient is written before an expression in
parentheses, it may be multiplied times each term in
the expression, and the value remains unchanged,
For example, 2(A + B +C) is equal to 2A + 2B + 2C.
Likewise, 7x (r -~ s) equals 7xr - 7xs.
Therefore, 15 (x - y) is equal to:

O 15x+ 15y

0 15x - 15y
D 15x -y

15x ~ 15y

30.

Example: 8s {t - 3v) equals 8st - 24sv
The quantity 4 (A + 12B) is equal to:

0 4A +48B

O 4A +488B
O 4@+8)

Recall that (a) x (a) can be written: a2, The quantity
3a (t + 4a) is equal to 3at + 12a2,

The quantity 7s (t - 3s + 4) equals:

O 7st-21s+28
O 7st-21s+ 28s
O 7st-21s2 +28s

7st - 21s2 + 28s

The quantity 4a (a + b - 2¢) equals:
O 4a2 + 4ab - 2ac
4a? + 4ab - 8ac
4a + 4ab - 8ac

4a+a+b-2c

4a2 + 4ab - 8Bac




32,
PREVIEW FRAME

You have learned how to multiply each term in a paren-
thesis by the coefficient to obtain a quantity that is
equal to the original form of the expression.

It often happens that every term in an expression con-
tains the same number or letter. . In this case, the
common number or letter can be removed from the terms
and written as a coefficient to the expression. This is
the reverse of the procedure you have just learned. It
is explained in the next section.

NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAME

33,

Consider the expression: 2A + AB + 3AC. Each term in
the expression contains:

O 2
O A
O 2a
O s
The letters or numbers common to all terms can be
removed from the terms. The expression may be

enclosed in parentheses and the quantity removed may
be written before the parentheses as a coefficient,

The above expression becomes:
A(2 +B +3Q)

An expression equivalent to 3x + xy - 7xt is:

O 3k+xy-7xt)
3

O x@+y-7)

O x@3+y-7xt)

x(3+y -7




34.

The process of removing quantities common to all terms
and making them a coefficient is called factoring. The
coefficient can also be called the factor.

What is the factor in the expression 3ab + 7ab - 9ab?

0 3
O a
O ab
O 3ab
When the expression is factored, it becomes:
O 3(ab+ 7a2b - 3ab)
O b(3a+ 7a - 9a)
O ab@B+7a-9)
O

a(3ab + 7b - 9b)

ab(3 + 7a -9)

When you factor the expression
7x%y - 21 xy2 + 14 xy

you obtain;
O 702y - 3 xy? + 14 xy)

7x(xy - 3y2 + 14y)

O
0O 7xylx - 3y + 2)
O

7xy(x - 3 + 14)

7xy(x - 3y + 2)




36.
PREVIEW FRAME

You know already that the symbols + and - signify
addition and subtraction. You also learned in a previous
section that these symbols can have a different meaning.
They sometimes indicate whether a number is positive or
negative.

You will review these, their meaning, and learn how to
use them in equations in the following section.

NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAME

i
1

i I 3
T L L
0

+1 :2 +§ +T

i

-A -3 -1

The expression -2 signifies two less than zero. The
expression +3 means:

[[J three greater than zero
[) three less than zero

The expression +A n.cans A units greater than zero.
The expression -2A signifies:
[J A units less than zero

[J 2 less than zero
[J 2A units less than zero

three greater than zero

2A units less than zero




38,

The symbol + or - before a number, letter, term or
expression is called the sign of the number, letter,
term or expression.

-4+8(M
-3A

In the above expression, the sign of 3A is:

O +

D -

The sign of B(ﬂ) s:
=3A

0O +
O -

The sign of 4 is:

O +

g -

39.

When a term or coefficient has no sign, the sign is
assumed to be +.

In the expression 4a(x - 3t + 7c), the sign of the
coefficient 4a is:

O +
O -

The sign of the term x is:

O +
O -
The sign of the term 3t is:

O +
O -

The sign of the term 7c is:

+

o -




PANEL 1

Rule of Signs for Multiplication:

(+A) (+B) =+ AB
(-A) (-B) =+ AB

(+AaA) (-B) - AB

(-A) (+B) AB

Division:




40.
REFER TO PANEL 1

The panel shows how signs behave when you multiply
and divide.

When you multiply two quantities, the produc will be
+ when:

[0 the two quantities are both +
(] the two quantities are both -
[0 ore quantity is +, the other is -

When the signs of two quantities are different, tae sign
of their product (after multiplication) will be:

O +
D-

the two quantities are both +
the two quantities are both -

4],
REFER TO PANEL 1
LOOK at the Rule of Signs for Division.

When two quantities having the same sign are divided,
the result will be:

O +
D-

When two quantities having different signs are divided,
the result will be:

0O +
D-

In this respect the Rule of Signs for Division:

O differs from the Rule of Signs for
Multiplication

O 1is the same as the Rule of Signs for
Multiplication

is the same as the Ruleof . . .




42,
REFER TO PANEL 1
(-5) (+7) equals:
O +3s
O -3s

(0 neither of the above

x (- y) equals;

0 +xy
[0 neither of the above
10 equals;
S
0O +2
g -2
(0 neither of the above
-4
— equals:
-10
O +2
S
O -2
S

(0 neither of the above

-35

+2

wnN

o

L4




DO NOT REFER TO THE PANEL

- 3 (- x) equals:

O +3x + 3x
0O -3«
(0 neither of the above
14
equals
- yt q
O +i4
yt
-14 - 14
O yt yt
(O neither of the above
44,
When an expression within parentheses has no coetfi-
cient, the coefficient can be assumed to be 1.
EXAMPLES:
5x (-7t + 6s)
(41A - 3B+ C)
In the above expressions, the coefficient of - 7t + 6s is:
O 1
O s
O sx 5x

The coefficient of 41A - 3B + C is:

1
S
5x
41

00o0oa




45'

The expression - (A - B + C) is equivalent to:
+(-A+B-C).

The expression -5 (4 + x) is equivalent to:
+5 (-4 -x).

When the coefficient of an expression in parentheses
has the sign -, that sign may be changed to +, but you
must also;

[J change the sign of the first term in
parentheses to -

[J change the signs of every term in
parentheses

[J make all terms in the parentheses
have a - sign

change the signs of every . . .

46,

The expression -4 ( 6x + 3y - 9) is equivalent to;
O +(24x - 12y - 36)
+{-24x - 12y + 36)

O
O +(24x+ 12y + 36)
O

+{-24x - 12y - 36)

+(-24x - 12y + 36)




47.

The expression x - (y - 5) is equivalent to
x+ (-y+5).

The expreesion - 4 - ( - s + 3t) is equivalent to:
O -4+ (s+3t)
O -4+ (s-3t) -4+ (s - 3t)
O -4+ (-s-3t)
O -4+ (s+3t)

48.

The expression 6x + { - 3x) can be written more simply
as a subtraction: 6x - 3x. It equals:

O s
0O +6x
O +3x +3x
0O -3x
The expression AB + ( - 3AB) is equivalent to;
(0 AB+ 3AB
(O AB- 3AB AB - 3AB

[0 neither of the above

49,

The expression 4t + ( -51t) is equivalent to:

O - 4t + 51t
O 4t-s1t 4t - 51t
] -4t -s51t
O 4t+51t

The expression -3 -6 (A + x ) is equivalent to:

[J -3-6A+6x
O -3-6A-6x -3 -6A -6x
(0 3-6A-6x

oo 27




50.
PREVIEW FRAME

You have learned how to factor an expression. You have
also learned how to deal with signs in expressions.

You are now prepared-to make an expression simpler by
using the techniques you have learned, together with
another technique in which several terms containing the
same letters may be brought together into one term.

NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAME

AB - 3CD + 2AB - BD

In the above expression, two of the terms contain the
same letters. The two letters found together in both
terms are:

0 aAB
(0 ab
BC
CD
BD

When two or more terms contain the same letters, they
can be combined into a single term. If the terms with
the same letters are to be combined and have the same
sign, they can be added together.

The two terms in the above example:

[0 have the same sign
O do not have the same sign

When you add these two terms together you obtain:

0 +AB
0 +2a8B
0 + 3aB

have‘the same sign




AB - 3CD + 2AB - BD

Two terms in the above expression contain the same
letters. They can be added together to form one term.
When this is done, the expression becomes:

(0 AB-3CD+2AB-BD
(0 aB-3cD-BD

(0 3aB-3CD - BD

(O 3aB-3CD

Terms can be collected when they contain:

the same variables
different variables
the same numbers
different numbers

3AB - 3CD - BD

the same variables

53.

Adding together terms with the same variables is called
collecting terms.

If you collect terms in the expression,
Ix+S5y+x+ 2y -7

you obtain:

0 4x+5y+ 2y -7
0 4x+7y
O 4x+7y-7




54,

Terms to be collected may be both + and -. You simply
add the + terms and subtract the minus terms.

+ 3AB - SAB becomes - 2AB
- AB - 7AB + C becomes - 8AB + C
16x - 3y + y - 2 becomes:
O 16x-4y-2
O 16x-2y-2
O 16x+4y-2

-31xyz + xyz - 6 becomes:

O -32xyz -6
O -30xyz -6
O +30xyz -6

- 4* - 6. - A becomes:

O 1ot-a
O -1t-a
O -2t-a
O 2t-a

16x - 2y - 2

-30xyz -6

- 10t -A

55.

If you collect terms in the expression
6xy - 22 +4x -xy +3

you obtain:

6Xy -2z +4x+3

10xy -2z + 3
bxy -2z -xy+3
SXy -2z + 3

00o0o0oa

SXy -2z +4x+ 3

SXy -2z +4x+ 3




56'

If you collect terms in the expression

(4a)+ (-5a) - (10a)

you obtain;
0O -a
O -19a
O -11a
0O +11la
0O +19a

-1lla

57.

You have learned that if two terms contain the same
variables, you can collect them. This is only true if
each variable has the same power in both terms. The
expression AB + 3AB2 does not simplify to 4AB.

The reason is that:

[ the power of A is different in the two terms
[J the power of B is different in the two terms

In the expression 2x + 3x2 + 5x, which terms can be
collected ?

O 2x
O 3x?
O sx

the power of B is different . . .

2x

S5x

58.

If you collect terms in the expression

3xy -5x2y + 2xy2 - Xy + x2y

you obtain;

O 2xy - s5x%y+ 2xy?
O 2xy - 4x%y + 2xy?

O 3xy - 4x2y + 2xy?

2xy - 4x2y + 2xy?




59,

PREVIEW FRAME

Sometimes an expression is so complicated it needs
parentheses within parentheses. When such a case
arises, special symbols are used. In the next section
you will learn about these special symbols,

NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAME

60.

You might wish to indicate the subtraction of t + 3 from
4; you might then wish to indicate that this whole
expression is to be multiplied by 6.

Which of the following would correctly express the
above ?

0

6(4-t+3)
0 6(4-(t+3))
24 -(t+3)

O 24

6(4- (t+3 )

6 (4-(t+3))

When you have parentheses within parentheses, as
above, it can be confusing. To avoid confusion, the
outermost pair of symbols -- ( ) -- is replaced by
symbols that are more square in appearance: [ ]

When this is done, the above expression becomes:

O 6(4-[t+3] )
0O [6(a-@+3) )]
O 6[4-(t+3)]




The expression:
5-(x-(y-3))
should be written as:
0O 5-[x- -3]]
O s-[x-(y-s)]
O 5-(x- [ ]

63.

The squared off symbols -~ [ ] ~~ are called brackets.

It 1s usual for:

[J brackets to be written within parentheses
(] parentheses to be written within brackets
(OJ netther of the above

parentheses to be written . . .

64.

Collecting terms in order to reduce an expression to the

least possible number of terms is called simplifying the
expression,

A: 2x
B: x-(3x-4x)
C: x-(-x)

Expressions A, B, and C above are all equal,
Which of the following is/are true?

A simplifies to B
B simplifies to C
A simplifies to C
C simplifies to B
C simplifies to A

B simplifies to C

C simplifies to A




65.

When you simplify an expression, you work from the
inside outward.

For instance, in the expression x = § [y - (x -2x )]
you would collect terms for (x ~ 2x), then simplify
y - (x = 2x ), and lastly simplify the whole expression.

When you simplify a complex expression, you simplify
the contents of brackets:

[0 before you simplify the contents of
parentheses

[0 after you simplify the contents of
parentheses

When you collect terms for (x - 2x), you obtain:

O x
O -x
O -2x

The expression inside the brackets above becomes:

O y-(+x)
O vy-x
0O y+x

after you simplify the . . .

x—s[y—(x-Zx)]

can be simplified to:

0 x-5(y+x)
0O x-5Sy-x
O x-5(y-x)

This, in turn, can be simplified to:

O -sy

O 2x -5y
0O -sy-4x
O

- 5y + 6x

x-5{(y+x)




67.

What is the simplest form of the expression
x-[S-(x-Z)I?

-5
x-(7-x)
x-(7+x)
2x -7
2x + 7

00ocaa

2x -7

68.
PREVIEW FRAME

Formulas or equations consist of two expressions re-
lated by an = sign. You have learned to simplify
expressions. You are therefore better able to solve
equations. In the next section you will apply what you
have learned to the solution of equations.

NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAME

69.
Consider the equation:
2x = 5t - 7(4-t¢t)

You wish to solve ttis equation for x. First, simplify
the right-hand side. The right-hand side simplifies to:

O e6t-28
O -2t-28
O 12t -28

You must do the same thing to each side of the equation.
Let us divide both sides by 2.

We find that x =:

6t -~ 28
-2t ~ 28
12t - 28
24t - 56
6t - 14

O00aaad

12t - 28

6t - 14




T
SOLVE the equation 3x = 6 - [ 12 - (3a-3 )J for x.

X equals:

0O -9+3a
O -3+a
0 -6+3a
O

-~-2+a

71.

Consider the equation ab - x = ¢, You wish to solve it
for x. Remember that you may do anything to one side of
the equation so long as you do it to the other side.

First, subtract ab from both sides.
What do you obtain ?

ab-x~-ab=c-~-ab

72,
You obtain ab - x -~ ab = ¢ - ab,
This simplifies to:

(O 2ab-x=c-ab

-~-x=c-ab
O x=c-ab

73.

Now, change the signs of both sides in the equation
~-Xx=¢ - ab.

What do you obtain ?

~(-x)=-(c-ab)




74.
Simplify - (-x)= - (c - ab).
You obtain:

[0 -x=-c+ab

0 x=c-ab
[ x=ab-c

SOLVE for x the equation ax - y = b,
X equals:

O y+b

0O a(y+b)

O y+§
a

D.YL.IZ

a

O none of the above

76.
SOLVE for x in the equation:
2 (x-3)= -5[1 - (4-x)]

X equals:

Time completed

YOU HAVE NOW FINISHED THE FIRST PART OF THIS LESSON. WRITE DOWN

THE TIME. THEN, AFTER YOU HAVE REVIEWED THE MAN IDEAS IN THE
FOLLOWING SUMMARY, TAKE THE MASTERY TEST AT THE END OF THE BOOK-
LET.




MASTERY TEST

Time started —_ _




1. Solve for x in the equation:
3dt-ax = b + 4

X equals:
a. [ b+4-3t

b. 0 b+4-3t
a

c. [J 3t-b-4
a

d. (0 a@Bt-b-24)
e. [ none of the above
2. The expression 2r - [6 - (5 - 3r) ] simplifies to:

a. J 2r-(-3n

( b, OJ s5r+6
c. O 1-r
d. O -r -1

3. Solve for x in the equation:

6(5-x) = -3 [x-2 (6 - x]

X equals:
a. OO 30
b. O 15
c. O 3
d. O -3
e. O -22

Time completed

WHEN YOU HAVE FINISHED THIS TEST, WRITE DOWN THE TIME. THEN TAKE
THE LESSON TO YOUR INSTRUCTOR OR HIS ASSISTANT FOR CHECKING. WAIT
UNTIL THE LESSON IS APPROVED BEFORE GOING ON TO THE NEXT LESSON.
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BAASV A v~

l L

PREVIEW FRAME

Often in mathematics you are given a number to be
multiplied with its~1f two or more times. Also, you:
frequently asked to find some number which, when

multiplied with itself, would produce the given number.

You will learn how to deal with these quantities in the
following lesson.

NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAME

2'

The multiplication 7 x 7 x 7 x 7 may be written in a
briefer way, as (7)4.

This indicates that how many sevens are multiplied
together ?

The multiplication 8 x 8 x 8 may be written more briefly
as:

(8)

WRITE a number here

The number you wrote is called the exponent or power
of 8,

CIRCLE the exponent: (4 ) 7




(7.42 P =

7.42 x7.42 x7.42
The number 3 in the above equation is called the:
O multiplying factor

O multiplier
O power or exponent

(2P

=2X2xXx2x2x2

The exponent in this example is (number) .

power or exponent

4.

The multiplication 6 x 6 X 6 may be written in briefer form
as (6)3.

WRITE the following multiplications in the briefer form:

6.2x6.2x6.2x6.2

2x2x2x2x2

WRITE out the following expressions as you would write
a multiplication in the usual way:

.04 x X

(.04)3

(4)4

|
x
x
x

(2.7)2

(6.2)4

(2)3

.04 x .04 x .04

4x4x4x4

2,7x 2.7




S.

WRITE out five to the sixth power in the long way:

Five to the third power is written in brief form as

(3 )4 is read, "three to the fourth power."

SX5x5x5x5x5

(s5)3

(3)51s read, "three to the power." fifth

(7)91s read, * to the power. " seven, ninth

(4)1045 read, * " four to the tenth power
6.

(4)3 may be written as 4 x 4 x 4. Its value is
4x (4 x4) or 4 x16, which is equal to 64.

(6 )3may be written in the long way as

CALCULATE the value of { 6 )3:

What is the exponent in ( 6)3?

6x6x6

216

7.
5.9 x 5.9 x 5.9 can be written more briefly as

(2.6)4 can also be written as .

3.1 x3.1 x 3.1 can also be written as .

CIRCLE the exponents in your answers.

(5.9)@

2.6x2.6x2.6x2.6

(3.0




8.

When we want to show that the number 4.3 is multiplied
by 3 coefficient, such as 2, we place 4.3 in parenthesis
and write 2{4.3). This is the same as 2 x 4.3.

Similarly, 2(4.3)3 = 2(4.3 x 4.3 x 4.3). Note that the
coefficient, 2, is not raised to the 3rd power.

WRITE out the expression 5(7.1)2 in a longer way:

X X

CALCULATE the value of the above:

WRITE the multiplication 7x 2 x 2 x 2 X 2 in a briefer
form:

5x7.1x7.1

252.05

7(2)4

9.
EXAMPLE:
S@)3=5x2x2x2=40
CALCULATE the following, using the example as a guide:

2(3)3

4(2.4)2

5(.04)2 =

2x3x3x3=54
4x2.4x2.4=23.04

Sx .04 x .04=.008

¢




CALCULATE the value of:

431 =

2.9(5)2

6(.04)3

(4x3x3x3x3) =324
(2.9 x5x5)=72.5

(6 x .04 x .04 x .04) = .000384

11.

A minus sign inside the parentheses may cause the result
to be minus.

EXAMPLE 1;:  (-2)2 = (<2) x (-2) = +4

EXAMPLE 2:  (-2)3 = (-2) x (-2) x (-2) = -8

In Example 1, the exponent is:

0 an odd number
[0 an even number

The result of the calculation is:

[ positive
0 negative

In Example 2, the exponent is:

0 an odd number
[0 an even number

The result of the calculation is:

M positive
0 negative

When there is a minus sign within the parentheses, the
result will be neqative if the exponent is:

[0 an even number
[0 an odd number

an even number

positive

an odd number

negative

an odd number
"




12,
Some powers are especially easy to calculate.
0x0=20
Also, 0 x0x0x0=0
From the above you can see that
©3, 015 ©*, and (010
are all equal to
1x1=1
1xl1xlxl=1
From this you can see that
4, W%, 1?2, and (1)3!
are all equal to
One last fact: when the exponent is zero, the value is
always equal to 1 (unless the quantity inside the
parentheses also is zero).
Therefore, (12)0 =
(7.003)0 =

3(29)0 =

0 {or) zero

13.
WRITE a 0 or a 1 in each blank:

(16

(04

(1)412

(31)0
(o)
)9




14.

CALCULATE the value of the following:

2(6.3)% =

6(4)3 =

-7.1)2_

(3)4

2.4(6)2

3(-4)3 -

2x6.3x6.3=79.38
6x4x4x4x=1384
(-7.1) x (-7.1) = 50.41
3x3x3Ix3=281

2.4x6x6=286.4

3 x (-4) x (-4) x (-4) = -192




CALCULATE each of the following:

(6.5)2

5(-6)2

(0)12

(9

(2)4

(-1)6

(-4)3

-1)°

(6.1)0

4(2)0




16.

In the expression 14(35.07)6, a parenthesis is used for
the sake of clarity.

If the quantity raised to a power is not a number but a
variable, or an unknown, represented by a letter such as
X, the parentheses usually aren't necessary.

For instance:

14 x ©

CHECK the expression(s) below in which the parentheses
are not needed:

0O @?
4(x)
2(7.02)16

O 2.03(4!

WRITE the expression(s) you checked without the
parentheses:

4(x)?

2.03 ()41

4x2, 2,03x41




17.
If the exponent of a quantity is 1, it need not be written.

(2.3)! is the same as 2.3

1

X" is the same as x.

CHECK the expression(s) below in which it is unnecessary
to write the exponent:

O 7(.35
0O sx?
O 2(7.02)1 2%27.02)1
O x49
O 3xl 3x!
WRITE the expression(s) you checked without using
the exponent:
2(27.02)
3x
18.
In the expression 7.3x, the exponent of X is not written.
What is this unwritten exponent?
(number) 1




19.

What is the exponent of the x-term in each of the
following ?

8x7 - 7
12x3% 35
57.2x !
20.
(3)S is read as "three to the power." fifth
(3)2 is read as "three to the power." second
For (3)2, instead of using the above expression, people
usually say: "three squared.,"
WRITE the expression for "five squared. " (5)2
This may also be written as X . 5x5
The value of "five squared" is . 25
The value of three squared is . 9
The value of four squared is . 16
The value of two squared is . 4
WRITE three squared, using the exponent; (3)2




21.

Four squared is 16.

That is, 16 = (4)2, or 4 x 4.

We call 4 the square root of 16.
We call 16 the square of 4.
Constder the equation (3)2 = 9.

In this equation, 9 is the

and 3 is the of 9,

The square of § is

The square root of 36 is

square
3quare root

2!

6

What is the square root of 16 ?
1

2




23.
REVIEW FRAME

9.5 x 9.5 x 9.5 may be written using an exponent as
follows:

The exponent is:

(741s read as: "seven to the "

CALCULATE the value of each of the following:

5(.04)2

(-2)S

(1)9

i

12(6.1)0

©.5)3
3

fourth power

.008

24.
PREVIEW FRAME

In the next section you will learn how to find the square
root of any number.

If the square root is a decimal number, the method allows
you to calculate it to as many decimal places as you
desire.

NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAME




25.

Before finding the square roots of large numbers, you
must understand the term "perfect square. "

-

A perfect square is a number whose square root is a
whole number,

The square root of 5 is 2.236.

Is 5 a perfect square ?

0O vyes r
R

no
The square root of 81 is 9.

Is 81 a perfect square ?

O vyes
O no
CHECK the perfect squares below:
O 4
O s
O 100
O 116

no

yes

4=2x2
100 =10 x 10

o7

14




26I

The symbol for the square root of 4 is

G

WRITE the square root of 28 in this new way.

The square of 4 is 16.
The square root of 4 is 2.

WRITE the correct value beside the expressions below:

Nl

@2 -

WRITE the symbol for the square root of 11:




PANEL 1 Page 1

.

FIND the square root of 279841, I.e., find V279841 .

STEP 1. Beginning with the decimal point and
moving left, mark off the number into

groups of two digits. VZ7'98'41.
STEP 2. Consider the first group on the far left (s) =25, but (6) = 36,
as if it were a separate number. Find which is too large.

the largest perfect square less than this

number and WRITE its root just above N

the group. S
2

v 7'98'41.

STEP 3. WRITE the largest perfect square itself 27'98'41.
just below the group, » 25
STEP 4. SUBTRACT the largest perfect square 5
from the group and write the remainder 27'98'41.
below. - 25
2
/”

STEP 5. BRING DOWN the next group of two

digits from the left; place it beside the 27'98'41.
remainder obtained in Step 4. -25
2 98
STEP 6. Take the number above the square root Sx2x10= 100

sign, double it and add a zero (multiply
by 10). CIRCLE the result;




PANEL 1 (continued) Page 2

STEP 7. How many times will the circled number 2
go into the new remainder? ) 298

200

98

(It goes two times, with
a remainder of 98, but it
won't go three times.)

Hence, the number is 2.

(3a) ADD the number to the amount in @ 100 7

the circle and (b) PLACE the number +2

above the group of digits you brought

down. 102 /
(b) S 2

2749841,
=25
NOTE: The number found in this step 2 98

must be the largest number

which, when added to the circled
amount, and then multiplied by that
sum, is still smaller than the new

remainder.
STEP 8. MULTIPLY the new value in the circle
by the number of times its old value % 2
went into the remainder. m
5 2
27'98'41,
- 25
~ 298
Place this product beneath the remainder: 204
5 2
27'98'41,
- 25
298
- 204/
STEP 9.  SUBTRACT this product from the remainder: 94

60

17




PANEL 1 {(continued)

STEP 10. REPEAT STEP S. 5 2
That is, BRING DOWN the next group of V27'98'41.
two di¢ ts from the left; place it beside - 25
the remainder obtained in Step 9: 2 98
-204
94 41

STEP 11. REPEAT STEP 6. 52 x2 x10=1040
That is, take the number in the answer
space above the square root sign, double CIRCLE the result:
it and add a zero (multiply by 10).

STEP 12. REPEAT STEP 7 EXACTLY. 9
That is, determine how many tluies the @ y94aT
circled number will go into the new 9360
remainder obtained in Step 10: 81

It will go 9 times.

(a) ADD the number to the amount in the (a) 1040 Vs
circle and (b) PLACE the number above + 9
the group of digits you brought down.

B

2 9
V27'98'41.
-25

298
-204

(b)

STEP 13. REPEAT STEP 8.
Multiply the new value in the circle by pra’]
the new digit in the answer space. 9441

PLACE thelr product beneath the remainder: \94 41

61



PANEL 1 (continued) Page 4

STEP 14. REPEAT STEP 9. 5 2 9.
That is, SUBTRACT this product from ~J27'98'41.
the remainder: - 25
2 98
-2 04
94 41
- 94 41
\ 0

The process may be continued as long as

necessary, until the remainder is zero or

the answer has the desired number of

decimal places (digits after the decimal
. point) .

THE ANSWER, the square root, appears /279841 = 529
above the square root sign.




27.
REFER TO PANEL 1

READ carefully each step in Panel 1. When you have
finished, return to Step 1.

Suppose you wanted to take the square root of 4553.

MARK OFF this number into groups, as required in Step 1:

Beginning with the decimal point, you should mark off
the groups as you move:

[J tothe left
[J to the right

You wish to find the square root of 23159.

MARK this number off into groups of two digits, working
left from the decimal point.

The first group on the left, in this case, contains
(how many) digits.

NOTE NOTE NOTE NOTE

Skip two(2) pages to find page 21.

to the left

2'31'59.




28.

REFER TO PANEL 1, Step 1. (Page 16)

You may wish to take the square root of a decimal number
such as 359.720193.

In this case, you mark the numbper off in groups of two

digits, moving to the left from the decimal point, and
then to the right from the decimal point, as follows:

<+—3' 59,72'01'93 ——s

decimal
point

MARK OFF the following decimal number:

7948261.001908
MARK OFF the following:

23.08

7'94'82'61.00'19°'08

23.08
(no marks needed)




29,
REFER TO PANEL I, Step 1.

You may wish to take the square root of numbers such as
801, or 78, or 3 which are not perfect squares.

For instance, V 3 to three decimal places is 1.732

To calculate a square root to three decimal places, there
must be three groups of two digits to the right of the
decimal in the square itself.

V3 = 4J3.00'00'00 = 1.732

For each decimal place in the root, two zeros must be
placed after the decimal point at the beginning of the
calculation.

WRITE DOWN and MARK OFF the J3 so as to obtain
a root with four decimal places:

V3.00'00'00'00

30.

REFER TO PANEL I

Using the panel as a guide, find the square root of
249.64. You will do this step-by~-step in the following
frames.

BEGIN with Step 1.

MARK OFF the above number:




31 *

REFER TO PANEL 1, Step 2

What is the leftmost group in your number?

The largest perfect square less than this number is:
WRITE the original number beneath a square root sign,

MARK IT OFF, and place the root of the largest perfect
square in the position indicated in Step 2:

1(1x1=1)

1

Ny

32.
REFER TO PANEL 1, Steps 3 and 4

Perform each of the indicated operations on the number
249,64:




33.
REFER TO PANEL 1, Step 5

OBTAIN and CIRCLE the desired number;

REFER TO Steps 6 and 7
The "new remainder" in your problem is (number). | 149

DIVIDE the circled number into the new remainder:

7
@S
140
9
The circled number goes into the new remainder 7
times, with left over. 9
34,

REFER TO PANEL 1, Step 7 (Page 17)
WARNING! LOOK CAREFULLY at the Note.

The number you found in Step 6 is 7. ADD it to the
circled amount:

If the sum just obtained is multiplied by 7, the product

is:
27 :7 =189
However, the new remainder is only 149, The product
of the number obtained in Step 7 and the "new circled
amount" must be less than 149.
Therefore, instead of 7, try 6. ADD 6 to the circled
amount: MULTIPLY the sum by 6: 6+ @) = 26
. 26 x 6 = 146

Is this product smaller than the "new remainder" ?

(] vyes

O no ' no

24




35.
REFER TO PANEL 1, Steps 7 and 8
LOOK at the Note.

Both 7 and 6 produce too large a product by comparison
with the new remainder.

Try 5: ADD it to the circled amount:

MULTIPLY this sum by 5: The product is .

Is this product less than the new remainder ?

0 vyes
O no

REFER TO Step 9

PLACE this number in the indicated position above the
square root sign, and ADD it to the amount in the
circle:

1

y2' 49.64
-1
149

5 + = 25

125

yes

25




36.
REFER TO PANEL 1, Steps 8 and 9
The number found in Step 7 was 5.

MULTIPLY the new value in the circle by this number:

25 x5 =125
PLACE this product in the location shown in Step 8, and
SUBTRACT, as indicated in Step 9:
'/__ 1 5.
249.64 42'49.64
-1
149
® 12
24
37.
REFER TO PANEL 1, Step 10 (Page 18)
PERFORM the indicated operation:
1 5. 15.
V2'49.64 2'49.64
-1 -
149 149
- 125 -~ 125
24 24 64

®

Now REFER to Step 11

PLACE the required number in the circle:

Now CONSIDER Step 12

The "new remainder"” is

The circled number is

The circled number goes into the "new remainder”
(how many) times.

A Y

2(15) = 302
200
2464

300

8 (with a remainder of 64)

26




38.
REFER TO PANEL 1, Step 12

In Step 12, two operations are performed with the number
found in the preceding frame.

PERFORM them:

39.

‘REFER TO PANEL 1, Steps 13 and 14. REPEAT Steps 1
through 12, then PERFORM the operations shown in

1 .
Steps 13 and 14; V2'49.6

The final remainder is . 0

The exact square root of 249.64 is . 15.8




40.

Using Panel 1 as little as possible, FILL IN the incom-
plete parts of the calculation below.

Make sure you understand each step.

FIND the square root of 51:

—. l ———
\/51.00°00
- 49

00
5900
- 5696

7.1 4
$1.00°'00
- 49

200
-14)
5900
- 5696
204

28




41,
DO NOT REFER TO THE PANEL

EXAMPLE: Find the square root of 27

You may use this example as a guide for the following
problem:

FIND V 17 to 3 decimal places:




42.

DO NOT REFER TO THE PANEL

FIND '/18 and CHECK it below:

4. 2 4
VIB.OO‘OO VIB.OO‘OO
6

844 - 3376
224

4.20
4.24 4.24

4.34

O 00a0aQa

30




Time completed

YOU HAVE NOW FINISHED THE FIRST PART OF THIS LESSON. WRITE DOWN

THE TIME. THEN, AFTER YOU HAVE REVIEWED THE MAIN IDEAS IN THE

FOLLOWING SUMMARY, TAKE THE MASTERY TEST AT THE END OF THE BOOK-
LET.




MASTERY TEST

Time started




1. CALCULATE each of the following powers:

a. (5.2)2 =
b, (-.04)2 =
c. (-1)7 =
d. 6(3)%2 =
e. (0)3 =

2. What is the exponent of the x term in each of the following?

a, 7x3

b, 5x

l

3. What is the square root of 16 ? (CHECK one)

a. O 1
b. O 2
c. O 4
d. O s
e. O 16

NOTE: Continue with question 4 on the next page.




4. What is the square root of 19 ?
a. O 4.00
b. O 4.30

c. 4,36

O
d. O 4.46
O

e. 5000

Time completed

WHEN YOU HAVE FINISHED THIS TEST, WRITE DOWN THE TIME. THEN TAKE
THE LESSON TO YOUR INSTRUCTOR OR HIS ASSISTANT FOR CHECKING. WAIT
UNTIL THE LESSON IS APPROVED BEFORE GOING ON TO THE NEXT LESSON.

34
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I.
PREVILW FRAMEL

In your studice, before you began the high school
equivalency curriculum, you learned cortain ficts
about trniangles, sguares, circles, and rectanaloe,

In this lesson you will learn to find how much

arca 1£ containea within these fiqures., You will also
learr. some propertivs of three—dimensinonal objoects,
such as boxes und spheres, First, however, you will
learn to distinguish between such three-dimensional
objects which have dimensions of length and w 1dth,
but also hcight, ana two-dimensiondal fiyures which
can be drawn on a flat surface and have dimensions of
only length and width,

NGO RESPONSE REQUIRED GO ON TO THLE NEXT FRAMI

REFLR TO »°ANLL |

In Figure 3, the rectingle 1s described by the two
quantities 3 foet and 5 feet, In Figure B, the box is
described by the three quantities 6 inches, 8 inches,

and 12 inches.

These guantitie« are called the "dimensions” of the
fiqures shown.,

The box:

(1 can bo fully measured by the o o
length and wadth

[} cannot be fully measured + 1. vl en 1ors Cannot e e
of length ance width

Which of the followmng 1s truc?  (CHLCK one)

[ It taves more dimension: to Teasure o hos It take, more diren e, o, .
than a rectangle,

[0 It tabo = fower dimensions to e tsune 1 hos
than a rectangle,

i A bov and g rectangle Ay oo measurod nsing
th sane number of dinensions,

te

&1 -

ERIC

PAFullToxt Provided by ERIC




3.
REFER TO PANEL !}

How many dimensions are involved in Figure A ?

| 0 2 2
O 3

What are they?

[0 height
[T length length
J width width

How many dimensions are involved 1n Figure B?

O o
O 1
O 2

3

O 3
Whut are they?

O height height

(] length length

J width width

4.
REFER TO PANLL 1

A flat surface, such as this page, has as many
dimensions as the rectangle. An object, such as an
orange crate, has as many dimensions as the box.

A flat surface has:

[] 0 dimensions
(] 1 dimension
[0 2 dimensions 2 dimensions
[(J 3 dimensions

A bex~like object has:

dimensions
dirrensicn

dimensions . ‘
dimensions 3 dimensions

o 00




5.
REFER TO PAJJEL 1
Figure C shows something which has:

(0 o0 dimensions
(OJ 1 dimension
(OJ 2 dimensions
(0 3 dimensions

Figure D is a circle which can be drawn on a piece of
paper, A circle has:

(OJ o0 dimensions
(J 1 dimension
(0 2 dimensions
(0 3 dimensions

The building you are in has:

0 dimensions
1 dimension -
2 dimensions
3 dimensions

oOoog

3 dimensions

2 dimensions

3 dimensions




REFER TO PANEL 1

A flat surface 1s called a plane.
An object is called a solid.
Figure A is a:

] plane figure plane figure
(] solid figure

Figure B 15 a:

[0 plane figure
[J solid figure solid figure

Figure C is a:

] Dplane figure
[0 solid figure solid figure

Figure D is a:

[J plane figure plane figure
[0 solid figure

Solid figures have:

[J o0 dimensions
[J 1 dimension
[J 2 dimensions
[J 3 dimensions 3 dimensions

Plane figures have:

[J o0 dimensions
[J 1 dimension

(] 2 dimensions 2 dimensions
[J 3 dimensions




ERIC
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~J]

DO NOT RETLR TO THE poNEL

NATCH the terms to th s rurner cat om0t e by
sriting one letter i acre blani:,

. e frgure

S 2olid figure

l. cuan be drawn on et arfiee
2. a circle

3. a globe

4, has three dimoensions

S ha, two dimensions

6. an ice cuhe

7. 4 shochox

o, TS uCre
B a triemgle

. P
l.on
{u p)
doo0s
5. P
th, ‘)'
e o

8.
PREVIEW FRAMNE

You have learncd the difference between nlane f1iar
anda solid figures., Bofore stunying the <o f1pare ., 1r.
more detnl, there are some o ts you must hnow
about lincs antt anglos, In the nort section o ol
learn some miathematioa] terme u 0 ¢ to aoserd -t
strarght lines drawn on a flat o irfece .

NO RLSFONSL REQUIRED

0y 7

“t




PANEL 2

Figure A

Figure B

Figure C
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9.

REFER TO PANEL 2
If the lines 1n Figure A were catended, they would:

(J  become further apart

D remaln the same distance apart

If the Iines 1n Figure B were extended, they would:

[J become further apart
T} remam the same distance apart

If the lines 1n Figure C were ~xtended, they would:
[J  become further apart

remain the same distance apart

In which figures do lines S and T cross ?

rexaln the same distance apart

become further apart

become further apart

[:] Figurc A
O Figurc B Figure B
O Figure C Fgure C
10.
REFER TO PANEL 2
Lines which never cross and stay the same distance
apart are called parallel lines,
Lines which cross at an angle of exactly nincty
degrees are called perpendicular lines,
Parallel lines are illustrated in Figure:
o . A
O B
O c
Perpendicular lincs are 1llustrated in Figure:
O a
O B
O c c

ERIC




11.

REFER TO PANEL 2
Lines which cross at an angle of 90° are called:

[OJ parallel lines
[J perpendicular lines

Lines which do not cross but stay the same distance
apart are called:

[J parallel lines
[J perpendicular lines

perpendicular lines

parallel lines

12,

DO NOT REFER TO THE PANEL

MATCH the terms to the examples below by writing a
term in a blark where appropriate;

parallel lines
perpendicular lines

A76'
!

2. perpendicular lines

4, parallel lines

&8




13. '

The angle between two perpendicular lines is called
‘ a right angle.

A right angle has:

0 degrees

30 degrees
76 degrees
90 degrees 90 degrees
180 degrees

0a0oa




14,

35°

Figure B above illustrates two perpendicular lines.
The angle hetween the two lines in Figure B contains:

-

(O 0 degrees
(O 30 degrees
{J 90 degrees 90 degrees

O 270 degrees
The angle in Figure B is called a:

(0 parallel angle
(0 perpendicular angle
(O right angle right angle

A special symbol is used to denote a right angle.
From the two figures above, you can see that the
symbol for a right angle is:

° A




1S.

A right angle is found between two:

0
d

parallel lines
perpendicular lines

A right angle contains:

g
g
g
O

0 degrees
90 degrees
180 degrees
270 degrees

The symbol for a right angle is:

O

perpendicular lines

90 degrees




16.

| D
‘ B
A c

1 2
Angle A = 309
Angle B = 1509
Angle C = 6090
Angle D = 300
In which figure do the two angles add up to a right
angle:
0 Figure 1
0 rigure 2 Figure 2

In which figure do the angles add up to 180 degrees ?

O rigurel Figure 1
O rigure 2




17,

Two angler ~hich add up to a right angle (30°) are
called complementary angles.

Two angles which add up to 1800 are called
supplementary angles.

Angle a = 50°
Angle b = 11090
Angle ¢ = 300
Angle d = 40°
Angle e = 70°

Which two angles are complementary ? (CHECK two)

[J Angle a Angle a
(] Angleb
d Angle ¢
0 Angled Angle d
O Anglee
Which two angles are supplementary? (CHECK two)
O Angleea
(0 Angleb Angle b
O Anglec
0 Angled
O Anglee Angle e
18,
WRITE a C in the blank below when angles a and b are
complementary. WRITE an S in the blank when angles
a and b are supplementary:
1, angle a = 60°, angle b = 400
2. angle a = 309, angle b = 1500 2. 8§
3. __ angle a =179, angle b = 253°
4, angle a = 172, angle b = 73° 3. C




19.
Complementary angles:
(0 adduptoa right angle
(0 add up to 180°
(0 add up to 360°
Supplementary angles:
(0 add up to a right angle

[0 add up to 180°
(0 add up to 360°

add up to a right angle

add up to 180°¢

20,

From the above figures you can see that a straight
line can be considered to be an angle of:

O 4s°
O 9o0°
O 1350
O 180°

Angles which add up to a straight line are:

(0 complimentary angles
(0 equal angles
(0 supplementary angles

180°

supplementary angles




21.

FOOTNOTE FRAME

r___da
8

A,B

(o]

straight line., Figure 1 represents an angle of 1°,
Line OA is being brought down toward OB, and the
angle grows smaller. In Figure 2 the lines coincide,
that is, they form a single straight line, and the angle
equals zero degrees.

|
|
|
l
| An angle of 180° is not the only angle which forms a

NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAME




2

G 0 M 8

The above angles can be referred to as angle AGO and

{ angle DMB, or angle OGA and angle BMD.
;
-]
C > A
=

The smallest angle above is referred to as:

COB or BOC

The largest angle is referred to as: COA or AOC




23,

Argle A
g_"ﬂ

The above represents a circle, center at 0, with
diameter YZ and radius OX.

Angle a can be referred to as angle:

O vyoz
O xzo
O zox
O xoz

The angle which is supplementary to angle a can be
referred to as angle:

XYz
) (0)'4
YOz
YXO
YOX

0aoaoa

1\1

Z0X
X0z

) (0)'4

YOX




24,

Given: a circle, center at 0, diameter XY, radius OZ,
and angle YOZ = 659,

Angle a has:

25°

45°

115°

1659

265°

none of the above

O0O00aao

115°




Straight line US meets the straight line RT at S. How
are the two angles UST and USR related ?

(J They are complementary.
] They are equal.
O They are supplementary.

They are supplementary,

26,
PREVIEW FRAME

Ycu now know the difference between complementary
angles and supplementary angles. In the next section
you will learn some important facts about the angles
formed when two straight lines cross each other,

NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAML




27.

When two straight lines cross, the opposite angles
are equal. In the above figure, angles a and ¢ are
equal,

Which other pair(s) of angles is/are equal ?

] aandb
0 bandc
[ bandd
O

candd

band d




28,

In the above figure, whichk pcirs of angles are equal ?

000o00ad

xand y
x and z
x and w
y and z
yand w
zand w

x and z

yand w




Linecs b and ¢ are parallel, Line a 1ntersects them
both., In tms circumstance, angle x cquals angle v,
and angle y equals angle z,

Ao
<\d

kf
3&
In the above figure, lines S and T are parallel. Which
of the following 1s/are true ?

angle angle d
angle ¢ = angle ¢
angle ¢ = angle f angle ¢ = angle f
angle angle g
angle e = anqgle f
angle e = angle d angle ¢ = angle d

ERI

PAFullToxt Provided by ERIC




In the above figure, iines S and T are parailel.

You know from a preceding section that angle b
equals:

O anglec
] angled
angle e

Because lines S and T are paraliel, angle a equals
angle b, and angle ¢ equals angle e.

From these factsAyou can deduce that angle a also
equals:

(O anglec
(O angled
angle e




31.

Recall that when two straight lines intersect, the
opposite angles are equal. Remember also that if
angle a = angle b and angle b = angle c, then angle
a = angle c,

In the figure below, lines S and T are parallel:

s

=<

o

CHECK below the angle(s) which equal(s) angle w:

0O a a
O »
i e
0O d d
D X X
Q v
O =

25




32,

Lines U and V are parallel.

VA

7"
Which of the following is/are true ?

angle o equals angle i
angle m equals angle i
angle n equals angle i
angle n equals angle h

angle m equals angle i
angle n equals angle 1




w

Given: straight lines RC, TU and VW in a plane.
Angle x equals angle vy.

What relation, if any, exists between RS and TU?

They are equal.

They are parallel,

They are perpendicular,

No relation exists between them.

They are parallel.




Straight line AB meets triangle QRS at the point Q.
AB is parallel to side RS.

Angle x equals:

(J angley
(J angle 2
[J anglew

35.

PREVIEW FRAME

You have learr2d some important facts about lines and
angles lying in a flat surface. You will now learn

many of the properties of various plane figures, begin-
ning with triangles.

NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAME




e K an

36,

A right triangle is a trizngle containing a right angle.
A scalene triangle is a triangle with no two sides or
angles equal. An isosceles triangle is a triangle with
two equal sides and two equal angles. An equilateral
triangle is a triangle with three equal sides and three
equal angles,

MATCH the terms below to the examples by writing
one or more 'etters 1n each blank:

A. equilateral triangle
B. isosceles triangle
C. right triangle

D. scalene triangle

10 feet

18 inches

jo inches

108

B, C

ERIC

Aruitoxt provided by Eic:

29




Triangle A Triangle B

Which of the following is/are true ?

Triangle A is:

(0 aright triangle

scalene
isosceles
equilateral
equiangular

Triangle B is:

a right triangle
scalene
isosceles
equilateral
equiangular

scalene

a right triangle
scalene
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38.

MATCH the terms to the definitions and examples
below by writing one or more letters 1n cach blank:

equilateral triangle
1sosceles triangle
right triangle
scalene triangle
all sides are equal
has two equal sides,

has no two equal sides or angles

contains a right angle




39.

1a the figure above, ABC is a right triangle. Which
of the following is true ?

Line AB = line BC
Line AC = line AR
Angle 1 = Angle 2
Angle 1 = Angle 3
None of these

O0ooad

None of these

40,
PREVIEW FRAME

Because it contains a right angle, the right triangle
has several special properties which other triangles
do not possess. For example, if vou know the lengths
of two sides of a right triangle, you can always find
the length of the third side, In the next section you
will learn how to do this.

NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAME

32




41,

A right trianqle is shown above.

\
The right angle is angle: ‘

O a

O b

O ¢ c
The side opposite the right angle is side:

0 aB AB

O ac

O sC

- 112




42,

The side opposite the right angle of a right triangle
is called the hypotenuse. The other two sides are
called the legs.

In the above right triangle, the hypotenuse is:

O 1
O m
O n
The legs are:
O 1
O m
O n
The right angle is angle:
0O «x

b4

O
g 2




WRITE one or more letters from the above diagram in
each blank below:

1. __ legs

2, hypotenuse

3. right angle




0

4 fect

The lengths of the legs of the above right triangle are;

O 3 feet
O 4 feet
O 5 feet

CHECK below the squares of the lengths of the legs:

6
5
The sum of these two squares is:
13
16

25
34




The sum of the squares of the legs of the above
triangle is:

O 7
O 12
O 1s
O 25

The hypotenuse squared is equal to:

5
O 10
O 16
O 25
O so

The hypotenuse squared is therefore equal to:

[0 the sum of the legs
0] the square of the sum of the legs
0 the sum of the squares of the legs

the sum of the squares of the legs




=

2

In the above right triangie, a“ + b2 equals:

(O square root of ¢

[

CHECK below the formula relating the hypotenuse and
legs of the above right triangle:

=a+hb
2 =p2 4+ 2

b
=b+ ¢
a+b

(o}
a
a
c? =
c2 = a2+ p2 c2 = a2 + p2
b

= c? + a2

In this triangle, c is:

[J aleg

O the hypotenuse the hypotenuse




* o

|

—

1§

12 inches

PROBLEM: In the above right triangle, find the value
of x,

You know that x2 is equal to:

0 s5+12

(0 the square root of 5 + 12
O (5+12)2

O 6)2 + (12)2

x2 is therefore equal to:

O 17
(J the square root of 17
O «a7?

O 25+ 144

Simplifying this, x2 equals:

17
about 4,1
289
169

(5)2 + (12)2

25 + 144




% .\“d\&s

12 inches

TABLE OF SQUARES

Square of
Number Number

11 121
12 144
13 169
14 196

1§ 225

In the preceding frame you found that the square of
the hypotenuse equals 169,

The value of x in the triangle is, therefore:

11
121
12
144
13
169
14
196
15
225

uCaoOoaocan




B

In the above right triangle, the unknown value 1s:

(0 aleg

OO the hypotenuse
Which of the following can be used to find x ?

O x% =02+ (16)2
O x=20+16

O (20%=x%+ (16)2
O (20)2=(x+16)2

20)2 = x2 + (16)2




St.

n ™~

16

If (?.O)2 =x% 4 (16)2, you can rearrange the egu stiop

(as you learned 1n a previous lesson) and obtir:

t

2 = (16)2 - (20)2
A ;/.?; = (16)2 - (20)2

O =2 =0 - (16)2
20y = a0y
(16)2 = 256

Therefore, »2 cqualss

1 36

1 656
] 144
3 -111

hie 2

S0 - ()2




52,

-

16

TABLE OF SQUARES

Number

11

12

13

14

15

Square of
Number

121
144
169
156

225

In the last frame you found that x2 = 144, Therefore
the length of the unknown leg ir the right triangle is:

aanao

11
12
13
14
15

!

12

"\

43




For a right triangle, (hypotenuse)2 equals (leg)2 +
(leg)?.

In the above diagram:

x2 = (2)% + (132

x=(2)2 + (1)
x = (2)% + (1)2
x? = (2)2 - (1)2

Therefore, x equals:

(5)2

the square root of §
S

(3)2

the square root of 3
3

the square root of 3
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c

In the above figure, a lodder 1s leaning against the
wall of a house, The wall 15 perpendicular to the
ground.

Anale ACB 1s egual to:

- 1 C
T 4n®

1 90(\

1 1807
This triangle 1s afn);
[]  cquilateral triangle

] 1soscele- triangle
1 right tiangle

ri7ht triengle




loor
€ 9fet

In the above diagram, AB is a ladder leaning a%ainst
a vgall. \glhat is the length of the ladder? (AB” =
AC“ + BC®)

18.36 feet 18.3 6feet
20.29 feet
24.56 teet
28.34 feet

56.
PREVIEW FRAME

In a previous lesson you learned how to find the
perimeter of various plane figures, such as the
triangle and rectangle. It is also possible to calculate
the amount of space enclosed by these plane figures.
When you learn to do this, you will be able to find

the amount of floor space in a room, or determine how
much wood you need to make a box. The next section
will teach you to make these calculations.

NO RESPONSE REQUIRED GO ON TO THE NEXT FRAME




A length, or a perimeter, 1S measurcd 1n feet or
inches. The amount of space cnclosced by a plane
figure is measured in square feet or square inches.

In the above figure, the dotted lines could be measured
in;

feet feet
inches

squarc feet
square inches

inchas

The shaded portion of the figure could be measured 1n:

feet

inches
square fect
square inches

square frct
square 1nches

ERI
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The shaded part of the above figure 1s called 1ts
area,

Area can be measured 1n:

O feet

[J square fect
The area 1s a measure of:

[J the perimeter of the figure
(] the space enclosed by the figure

square foet

the space enclosed by the fogure




58,

"Feet” is often abbreviated "ft,"
"Inches" is often abbreviated "in."

"Square feet" can be abbreviated "sq. ft.*
"Square inches" can be abbrewviated “sq. 1n."

The quantity 78.5 sq. 1n. would refer to:

(J the radius OR of the circle
(J the area of the circle

The quantity 5 1n. would refer to:

[ the radius OR of the circle
the area of the circle

the area of the circle

the radius OR of the carcle




PANLL 3

LENGTH: 5 feet

e ——

Isgft | Isqft | Isqft | Isqft | isq st \
Tagure 1
WIDTH,
IAft | Isqft | Isqfe |sqfe | i et
AR Ik Isgfe | IRt | Isqft
5 feet
A,/—__——‘_’LB
//’
e
L
Fiogure 2 //
ped 3 feet
~
e
//
//
e
1»] C

09




60.
REFER TO PANEL III, Figure 1

Figure 1 shows the floor of a small hallway, 3 feet by 5
feet 1n si1ze.

The hall floor is a:

circle
rectangle
square
triangle

If you multiply 1ts length times its width, you optain:
3 square feet
5 square feet
15 square feet

18 square feet

In a rectangle, the length times the width:

(] do=s not equa’ the area
[ equals the area

rectangle

15 square feet

equals the area

6l.
REFER TO PANLL III

A man wishes to cover the floor space of the hallway with
linoleum tiles. Each tile has an area of 1 square foot

The area of the hallway is:
[ 3 square feet

(] 15 square feet

(J 18 square feet

How many tiles does he need ?

3
5
10
15

15 square feet
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WRITE the letters A, B, and C where appropriate 1n the
blanks below. You may write more than one letter in a
blank:
A. area of a rectangle
B. area of a square
C. radius of a circle
equals length times width

cquals width squared

can be measured 1n square feet or square
tnches

can be measured 1n feet or inches

SOLVE the following problem:

A rectanqgular park measures 100 feet by
75 feet. What is the area of the park ?

175 feet

175 square feet
1750 square feet
7500 feet

7560 square feet

7500 seuare oo




65.
NOW REFER TO PANEL III, Figure 2
The area of the rectangle ABCD in Figure 2 1s:

[J larger than the area of the rectangle
in Figure 1

[J smaller than the area of the rectangle
in Figure 1

f:' the same as the area of the rectangle

in Figure 1

In Figure 2, the line DB divides the rectangle into:
[J two rectangles
[J two squares

[J two triangles

From the Figure you can see that the area of triangle
BCD is equal to:

[J half the area of the rectangle
[J one third the area of the rectangle
” the area of the rectangle

The area of triangle BCD equals:

5 square feet
7.5 square feet
15 square feet
30 square feet

the same as the area of . . .

two triangles

half the area of the rectangle

7.5 square feet




The above triangle "rests on" one side.

This side is the
line:

AB
AC
AD
BC

The "highest" point in the triangle is point;
' A
(] B
dJ ¢
O D

The dotted line AD is:

(]J parallel to the side the triangle rests on
(] perpendicular to the side the triangle rests on

perpendicular to the side the




67.

1] :

X

The side a triangle "rests on" is called its base. The
perpendicular from the base to the "highest point" of the
triangle is called its height.

The base of the above triangle is the line:

(0 aB
d Bx
] ac
] BC
The height of the triangle is the line:
] AB
d Bx
O ac
[ BC

AC

136




68.

Let the area of a triangle be denoted by A. The base is
dernoted by b; the height is denoted by h,

The formula for the area of a triangle is:

A = 1/2 (bxh), or simply, A = bh/2

e X

In the above triangle, b equals:

] 6 feet
O 8 feet
19 feet
] 22 feet 22 feet
h equals:
[J 6 feet 6 feet
[J 8 feet
[ 19 feet
] 22 feet

[J 28 feet ‘
[J 28 square feet |
[ 132 square feet |
O

66 square feet 66 square feet




69.
REFER AGAIN TO PANEL III, Figure 2
Consider the triangle BCD.
The base of this triangle measures:
[J 3 feet
[J s feet
[J 5.8 feet

The height of this triangle measures:

[J 3 feet
[(J s feet
[J 5.8 feet

Using the formula A = bh/2 find the area of this triangle.
The area of this triangle equals:

7.5 sq.ft.
[J 8 feet
(J 8sq.ft.
[(J 15 feet
[J 15 sq.ft.

The area of the rectangle ABCD equals:

7.5 sq.ft.
8 sq.ft.

15 sq.ft.
30 sq.ft.

7.5 sq.ft.




70.

A P

In the above triangle, AB = 4 inches, BC = 5 inches,
CA = 8 inches, and BP = 2 inches.

WRITE the formula for finding the area of a triangle.

Now find the area of the triangle. The area of triangle
ABC equals:

0O s sq.in.
(O 16sq.in.
[0 28sq.in.
O 32 sq.in.

1

A = bh/2

8 sq.in.

38

59




In the above figure, the dotted line DC is a continuation
of the base of the triangle. The line AP is perpendicular
to the continuation of CB,

The line AP is therefore:
(] the base
(0 the height
[ the hypotenuse
(0 a side

To find the area of triangle ABC, you would:

(0 find the area of iriangle AP’> and APB, then
subtract the area of APC from the area of
APB to find your answer

find 1/2 of AC x AB

find 1/2 of AP x CB

the height

find 1/2 of AP x CB




72. ) K

Let AB = 15 feet, BC = 10 feet, CA = 8 feet, AP = 6 feet,
and PC = 2 feet.

The area of triangle ABC equals:

] 6 sq.ft.

[ 12 sq.ft.

[J 30 sq.ft. 30 sq.ft.
[ 36 sq.ft.

[ 48 sq.ft.

73.

PREVIEW FRAME

You have learned to find the area of triangles, rectangles
and squares. In the next section you will learn to use
these skills to determine the areas of irregular shapes
which are composed of triangles, rectangles, and squares.

GO ON TO THE NEXT FRAME

NO RESPONSE REQUIRED




In the above figure, AB is parallel to DC, and BC is
perpendicular to both. If a line perpendicular to DC were
drawn downward from point A, the figure would be broken
into two simpler figures. What would these figures be ?

(] a rectangle and a square
(] arectangle and a triangle
(] two triangles

(] two rectangles

You can see that the area of the figure ABCD would be
equal to:

[ the difference of the areas of the two
simpler figures

[J the product of the areas of the two simpler
figures

the sum of the areas of the two simpler
figures

a rectangle and a triangle

the sum of the areas of the . . .
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In the above fiqure, XY is parallel to WZ and YZ is
perpendicular to both. The perpendicular XP has been
drawn in to divide the figure.

Let YZ = 10 feet, XY = 15 feet, and WZ = 20 feet.

The line XP is the same length as:

] vz YZ
[ xy
1 wz

The area of the rectangle XYZP equals:

[J 75 sq.ft.
(T 150 sq.ft. 150 sq.ft.
1 200 sq.ft.

The base of the triangle XPW equals:

[0 5 feet 5 feet
1 10 feet
1 15 feet

The height of the triangle XPW equals:

J Xy

J vz YZ

J we
The area of the triangle XPW equals . 25 sq.ft.
The area of the whole figure equals . 175 sq.ft.

42




Given: AB is parallel to CD and BC is perpendicular to
both. AB =14 in., DC = 30 in., BC = 10 in.

The perpendicular to DC from A has been drawn.
The area of the rectangular part equals:
[OJ 70 sq.in.

[J 140 sq.in. 140 sq.in.
[0 30 sq.in.

The areq of the triangular part equals:

[ 80 sq.in. 80 sq.in.
[0 150 sq.in.
[0 160 sq.in.

The area of the total figure ABCD equals:

[J 150 sq.in.
(0 220 sq.in. 220 sq.in.
[J 300 sq.in.




-

Given: PQ and RS are parallel, and PR is perpendicular to
both. PQ = 16 feet, RS = 21 feet, and PR = 12 feet.

The area of PQSR equals:

126 sq.ft.
156 sq.ft.
222 sq.ft.
252 sq.ft.

222 sq.ft.




To find the number of square feet in the shaded figure
you would first draw in the perpendicular line:

AB

BC
CD
DE
DF
EB

ED

Then you would find the area of what rectangle ?
(GIVE its letters),

ACFD
(any order)




O
]
O

BE
BF
FE

e———2z2pet———
J ' F

Find the area of the rectangle ACFD.

B

To find the area of the triangle FEB, you must find the
length of what side(s) ?

84 sq.ft.




80.

= 7 feet —>

You found the area of the rectangle ACFD to be 84 sq.ft.
To find the length of cide BF, you would subtract
(what number?) from ____ (what number?).

The length of side FE is

Then the area (A = 1/2bh) of the triangle is equal to

The area of the entire shaded part 1s

147

12
22

11 ft.

55 sq.ft.

139 sq.ft.




81. -

PROBLEM: A gardener has a square plot of ground
which measures 8 feet on a side. If
he uses one foot of space all the way
around the plot for a hedge, how many
square feet will he have left for a
flower bed ?

(Hint: USE CAUTION! DRAW the plot
before you calculate.)

24 1/2 sq.ft.
36 sq.ft.
49 sq.ft.
64 sq.ft.

oond

36 sq.ft.

82.

PREVIEW FRAME

You can now find the areas of squares, rectangles,
triangles, and combinations of these. In the next
section yvou will learn how to find the area and circum-

ference of a circle.

NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAME




83.
The radius is the distance between the center and the

outside of a circle. The diameter is the distance from
one side to the other through the center of a circle.

iofeet \P

The racius of the above circle is line OP. If the radius
is denoted by the letter r, the circumference (or distance
around the outside) of the circle equals (3.14)(2r).*

The area of the circle equals (3.14)12.

For the above circle, the circumfererice equals;

[0 3.14 feet
J 6.28 feet
[ 31.4 feet
0 62.8 feet

The area of the above circle equals:

O 3.14 sq.ft.
] 31.4 sq.ft.
J 62.8 sq.ft.
] 314 sq.ft.

In which case do you square a number ?

[J to find feet

[(J to find square feet
[J to find area

{J to find circumference

*You can test this;: Mark the bottom of a wheel, and
roll it forward until the mark comes to the bottom again.
That distance equals the circumference of the wheel.
Divide that by the diameter (twice the radius); the
answer will be 22/7 or 3.14.

62,8 feet

314 sq.ft.

to find square feet
to find area

- 14C
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The number 3.14 is often represented by the Greek letter

r (pi).
The formula 2~ r gives:

(J the area of a circle
| (J the circumference of a circle
1

the circumference of a circle
the radius of a circle

The formula n r2 gives:

i (0 the area of a circle
(0 the circumference of a circle
(J the radius of a circle

the area of a circle

|
:
'f a circle has a radius of 3 inches, its circumference
equais:
(O 3= inches
(0 6r~inches

6 inches

(0 O9=inches
Its area equals:

6x sq.in.
97 sq.in.
187 sq.in.
9n2 sq.in.

0000




85,
» =3.14
A circle has a radius of 4 inches.
Its area equals:
[J 12.56 sq.in.
25.1? sq.in.

O
J 50.24 sq.in.
O

100.48 sq.in.

50.24 sq.in.

86.

A circle has a radius of 20 feet.

Its circumference equals:

[J 40 feet

(J 62.8 feet
[J 125.6 feet
O 1256 feet

Its area equals:

400 sq.ft.
628 sq.ft.
1256 sq.ft.
2512 sq.ft.

a0oa

101

125.6 feet

1256 sq.ft.




O
O
O

L
O
O

The area of the shaded part equals:

o0od

PROBLEM: The diagram shows a circular window in a
wooden wall. The wooden wa!! .s shaded.
The radius of the circle is 1 foot. Y= 3.14.
Answer the following questions to find the
area of the wood.

The area of the entire rectangle equals:

12 sq.ft.
120 sq.ft.
144 sq.ft.

The area of the circular window equals:

3.14 sq.ft.
6.28 sq.ft.
12.56 sq.ft.

116.86 sq.ft.
120 sq.ft.

123.14 sq.ft.
126.28 sq.ft.

120 sq.ft.

3.14 sq.ft.

116.86 sq.it.




-
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The figure shows a circle of radius r inside a square.
Which of the following formulas should be used to find
the shaded area?

O Gn? -

O 2 - 412
rZ - 2xr
r2 -xr

none of the above

89.
PREVIEW FRAME

You have learned to calculate the two-dimensional areas
'of many plane figures. In the next section you will ‘earn
how to find the amount of three-dimensional space
enclosed by certain solid objects.

Distance can be measured in feet and inches. Area can
be measured in sq.ft, and sq.in. Volume can be
measured in cubic feet and cubic inches.

These expressions are often abbreviated cu.ft. and cu.
in.

NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAME

—153
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Cu.ft. is an abbreviation for:

0 feet

[ square feet

(0 cubic feet
Cu.in. is an abbreviation for:
inches

C
(0 square inches
' cubic inches

Cu.ft. measures:

(0 area
O

length
volume

cubic feet

cubic inches

volume




<
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91.
REFER TO PANEL 4

The panel shows a rectangular block of wood which has
been sawed into many small blocks. The small blocks

4.2 one foot long, one foot wide, and one foot deep.

- Consider the top surface of the whole rectangular box.

The length of the top surface is:

] 4 teet
] 5 feet
[T 9 feet 9 feet
] 36 feet

The width of the top surface is:

4 feet 4 feet
5 feet

9 feet
36 feet

00

The area of the top surface is:

] 4 sq.ft.
[ 5 sq.ft.
1 9 sq.ft.
[ 36 sq.ft. 36 sq.ft.

How many small blocks make up the top surface of the
large block ?

4

0oaa

‘. S 156 -
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REFER TO PANEL IV

The large rectangular block may be thought of as having
layers, like a layer cake.

How many layers does it have ?

36

Each layer contains:
4 small blocks
5 small blocks
9 small blocks

36 small blocks

The large rectangular block must contain in all:

[J 36 small blocks
7 144 small blocks
[J 180 small blocks

The area of each layer is 36 sq.ft.  The depth of the
large block is 5 feet. The total amount of space
enclosed within the large block equa!s the area of each
layer times the depth, or:

(] 4lcu.ft.
144 cu.ft.
180 cu.ft.
360 cu.ft.

36 small blocks

180 small blocks

180 cu.ft.




93.
REFER TO PANEL IV

The total amount of space enclosed by a solid object is
called the volume of the object. The volume of a
rectangular block equals length x width x depth. The

(J 41cu.ft.
(J 144 cu.ft,
(J 180 cu.ft,

The volume of the rectangular box shown above equals:

30 cu.ft,
40 cu.ft,
120 cu.ft,
400 cu.ft,

volume of the large rectangular block in the panel equals:

180 cu.ft.

120 cu.ft.




—

> 77 fet

\/

Above is shown a rectangular box. The area of the top
equals:

18 sq.ft.
72 cu. ft.
72 sq.ft.
216 cu.ft,

The volume of the box equals:

18 sq.ft.
72 sq.ft.
72 cu.ft.
216 sq.ft,
216 cu.ft,

216 cu.ft,




95.

A rectangular box whose length, width, and depth are all
equal, is called a cube.

The volume of a rectangular box equa.s length x width x

ey

depth.

The above cube has length, width, and depth equal to a.
Its volume equals:

a

3a
al
ad
3a3

A box has a length of 2 ft., a depth of 3 ft. and a width
of 5ft. Is it a cube?

(0 vyes
O

no

Why ?

The top surface of a cube is a:
(O rectangle
[0 square
(J triangle
The shaded side in the above cube is a:
[J rectangle

1 square
" triangle

The second power of a numker is its

The third power of a number is its

no

The three dimension are not equal.
(or equivalent response)

square

square

square

cube




Every edge of a cube measures 3 inches. The volume of
the cube equals:

3 cu.ft.
3 cu.in.
9 cu.in.
18 cu.in.
27 cu.in.
81 cu.in.

The area of any side of the cube is:

O 3 cu.ft.
9 cu.in.

O
O 9 sq.in.
0

27 cu.in,




97.

PROBLEM: Suppose a rectangular box measuring 6 feet
by 8 feet by 10 feet is filled with cubes
measuring 1/2 foot on a side. Answer the
following questions to see how many cubes
the box holds.

The volume of the box is:
(J 48 cu.ft.
(J 80 cu.ft.
(J 480 cu.ft.

The volume of each cube is:

O 1/2 cu.ft.
O 1/4 cu.tt.
J 1/8 cu.ft.
(0 3/2 cu.ft.

The rectangular box will therefore hold:

60 cubes
480 cubes
1920 cubes
3840 cubes

480 cu.ft.

1/8 cu.ft.

3810 cubes

98.
TERMINAL FRAME

A rectangular shipping carton measures 6 feet by 7 feet by
9 feet. How many boxes will it hold if each box measures
3 inches by 6 inches by 2 feet?

63 boxes
378 boxes
756 boxes
1512 boxes

1512 boxes

Time completed

LET.

YOU HAVE NOW FINISHED THE FIRST PART OF THIS LESSON. WRITE DOWN
THE TIME. THEN, AFTER YOU HAVE REVIEWED THE MAIN IDEAS IN THE
FOREGOING LESSON, TAKE THE MASTERY TEST AT THE END OF THE BOOK-




MASTERY TEST

Time started




1. Inthe above figure, lines T and U are parallel. Angle a is equal
to which other angle(s) ?

a. O b
b. O ¢
c. O d
d. O e
e. O f
f. O g
g. O n

164




-

v v

‘ 2, Tn the above figure, ST and UV are parallel and TU is perpendicular
to both. ST = § inches, TU = 4 irches, and UV = 9 inches.

What is the area of STUV?
va, O 12 sq. in.

O 20sq. in.

c. [O 28sq. in,
O

36 sq. in.

165

86




AU

18 feet —)

3. The radius of the circle inside the rectangle is 2 feet. What is
the area of the shaded part of the rectangle? ( %= 3.14)

O 12.56 sq. ft.
154.88 sq. ft.
167,44 sq. ft.
180.00 sq. ft.

192,56 sq. ft,

NOTE NOTE NOTE NOTE NOTE

Skip one(l) page to find page 88 and continue
with question 4,




4, Arcctangular box measures 3 feot by 2 feot by 2 fooet,
with cubes 6 inches on a side,

0 12

24

It 15 filled
How many cubes can 1t holit ?

48

96

Time Ccomprerns?

WHEN YOU HAVE FINISHED THIS TEST, WRITE DOWN TIHI ...° 'rN TAKL

THE LESSON TO YOUR INSTRUCTOR OR HIS ASSISTANT FOR CHECKING. WAIT

UNTIL THE 1LESSON IS APPROVED BEFORE GOING ON TO THE NEXT LESSON.

-
-
s
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l .
PREVIEW FRAME

In mathematics we often deal with a sequence of
numbers, such as, 2, 7, 12, 17, 22, 27,

In many such sequences the numbers are related to
each other by a rule or law.

In the above example, each number is 5 greater than
the preceding number.

There are many different types of sequences of
numbers, with various interesting properties. In
this lesson you will learn about some of these
sequences,

NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAME




2.

EXAMPLE: 2, 4, 6, 8, 10, 12, 14,

In the above example, the dliference between the
first number and the second number is:

O 1
O 2
O 3

The difference between the second number in the
sequence and the th'rd number is:

O 1
O 2
O 3

The difference between the last number and the next-
to~last number is:

O 1
O 2
O 3
0 12

The difference between only two adjoining terms is:

O 1
O 2
0 12

If the sequence continued past 14, the next number
in the sequence would be;

O 15
O 16
O 17




A 4 4 4

A. 7,11,15, 19723 s
2 3 4

B. 127 14,17, 21

In which example above is the difference between two
adjoining terms always the same?

O a
O B

Such a sequence of numbers is called an arithmetic

progression,

CHECK the arithmetic progression(s) below:
a 1,s,17,18, 54,12, 8
4, 7,10, 13, 16, 19, 22

3,9, 27, 81, 243

O 00

21, 18, 15, 12, 9,6, 3, 0

4,7,10, 13, 16, 19, 22

21, 18,15, 12,9, 6,3, 0
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EXAMPLE A: 7, 11, 15, 19, 23

EXAMPLE B: 3,109, 0, 42, 5

If there is any rule for obtaining a number in a
sequence from the preceding number, the sequence is
called a number series.

LOOK CAREFULLY at the examples.

Example A:

O is a number series is a number series
O is not a number series

Example B:

O is a number series
O 1is not a number series is not a number series

An arithmetic progression:

O is a number series is a number series
O 1s not a number series

5.

EXAMPLE:

5, 10, (@3 20, 25, 30 )
8

The example shows a number series which is an
arithmetic progression. The expressions "number
series" and "arithmetic progression” refer to the
entire sequence of numbers. A single number within
the series (or progression) is called a term.

IDENTIFY the expressions below with respect to the
above example by writing an A or a B in each blank:

1, arithmetic progression 1. A
2, number series 2, A
3. term 3. B

fRICC 13\ ‘

Toxt Provided by ERI




6.
EXAMPLE: 1, 4, 16, 64, 256, 1024

In the example, the second term (4) is equal to the
first term (1) multiplied by:

O b DN

0
]
0
O

The third term is equal to the second term multiplied
by:

0000

1

The last term is equal to the next-to-last term
multiplied by:

0O 2
0O 4
O 1o
0 100

If this series continued past 1024, the next term
would be:

0O 1048
O 2048
O 4096
0O 9192

Any term in the series is equal to the preceding term
multiplied by:

00oaa

-
L

4096




7-
EXAMPLE: 1, 3,9, 27, 81

This example is called a geometric progression.

In a geometric progression, any term can be obtained
by:

] adding a fixed number to the preceding term
[J multiplying the preceding term by a fixed multiplying the . . .

quantity

WRITE an A beside the arithmetic progressions, and a
G beside the geometric progressions:

1. 1, 6, 11, 16, 21, 26 A
2, 1, 5, 25, 125, K25 G
3. 4096, 2048, 102<, 512 G
4, -11, 0, 11, 22, 33, 44 A
8.
MATCH the following:
A, arithmetic 1. A new term is 1. A
progression obtained by
adding a fixed
B. geometric quantity to the
progression immediately
: preceding term.
2, A new term is 2. B

obtained by
multiplying the
immediately
preceding term
by a fixed
quantity.

Q L . 6
ERIC 2 |




9.

Some number series are neither arithmetic nor
geometric progressions.

Consider the following:
6, 11, 17, 24, 32, 41,

What is the difference
between 6 and 117?
between 11 and 17?
between 17 and 24 ?
between 24 and 32?
between 32 and 417

between 41 and 517

Do the differences between the terms follow a pattern ?

O ves
O

no

EXPLAIN why this is not an arithmetic progression:

Because the differences between
terms are not the same.

(or equivalent response)




10,
WRITE the next term in each of the following series:
5,10, 15, 20, _
24, 22, 20, 18,
2,8,32,128, _
2,5,9,14,20,

99, 88, 79, 72, 67,

11,
2, 6,18, 54, 162
The above is a(n)

(0 arithmetic progression
geometric progression geometric progression

Each term i{s equal to the preceding term:

[J plus a ~onstant quantity
O multiplied by a constant quantity multiplied by a constant . . .

What is the constant quantity in this case? 3




B

. K

12,

In a geometric progression. each term is equal to
the preceding term multiplied Ly a constant quantity,

This constant quantity is called the common ratio,

Example 1:
1,7, 49, 343, 2401.

In this geometric progression the common ratio is:

0 1

O s

O 7

O 14
Example 2:

1, 2, 4, 8,

In this ;ecometric progression the common ratio is:

O 1
O 2
0 3
O 4

In a geometric progression, to get any term yYou
multiply the preceding term by:

[0 the number series

O the first term
the common ratio

17

the common ratio

R




13.

A geometrical progression can move backwards as for
example; 1€, 8, 4, 2, 1.

To get the second term, 8, you multiply the preceding
term, 16, by 1/2,

The common ratio is therefore 1/2.
EXAMPLE; 27,9, 3, 1.

The common ratio of this geometrical progression is:

O 1
O 3
O 13
O a9

1/3

14,
PREVIEW FRAME

There is an important formula which governs all
geometrical progressions. In the next section you
will derive this formula. Later, you will learn to
use it to find unknown terms within a geometrical
progression.

NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAME




15.
EXAMPLE: 2,4, 8.
This geometric progression contair.~+

O 1term
2 terms
O 3terms

The first term is:

O 1
O 2
O s

The last term is:

O 2
O 3
O s

EXAMPLE: 4, 16, 64, 256.

In a geometric progression we will denote the first
term by the letter a, the last term by the letter f, and
the number of te-ms by the letter n,

In the example directly above, a equals:

O a4
O 16
O 256

£ equals:

O 4
O 1
O 256

n equals:

O a4
J 1s
O 256

3 terms




16.
In a geometric progression, let:

the first term

the last term

the common ratio
the number of terms

FILL IN the table below, giving a, £, r, and n for
each geometric progression:

Progression

2, 6, 18, 54, 162

5,10, 20, 40

81, 27,9,3,1, 1/3

3,-3,3,-3,3

-2, -8, -32

17.

WRITE the letters a, ., r, and n beside the appropriate
definitions in the list below:

1. the common ratio of a geometric
progression

2. the first term of a geometric
progression

the fourth term of a geometric
progression

the last term in a geometric
progression

the number of terms in a geometric
progression

the square root of a geometric
progression
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The first term of a geometric progression is symbolized
by the letter:

O a
O 2
O r
O n

The second term is found by multiplying the first
term times the common ratio. This product can be
written as:

O a
O an
O ar

The third term is found by multiplying the second term
times the common ratio. The product is:

Ba
O o

The fourth term would be:

a
8 ar,
0

A geometric progression of four terms can be represent-
ed as:

a, an, 2an, 3an
a, ar, 2ar, 3ar
a, ar, ar, ar3
a,a,a?, al

a, ar, arz, ar3

19.
a, ar, arz, ar3, ar?

The above geometric progression has (how many)
terms,

LOOK AT the seccad term. The power of r is
(number).

In the fifth term, the power of r is {number),




a, ar, arz, ar3, . .., arh-1

1st 2nd 3rd 4th nth
term term term term term

In a geometric progression the power of r is:

O equal to the number of the term in the
progression

[0 twice the number-of the term in the
progression

[0 one less than the number of the term in the one less than the nunber . . .
progression

Therefore, if the number of the term is n, the power of
r for that term is:

n
n+l1
n-1
n

2n
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Geometric
Progression

Power of r

Number of Term

The above table describes the geometric progression
in a general way. It applies to all geometric
progressions,

The third term of the progression is written as:

a

O
O a2
O a3

The power of r in the third term is:

O
O 2
O 3
O 4

You can see that in any geometric progression, the
number of the term is:

one less than the power of -
equal to the power of r

one greater than the power of r
twice the power of r

one greater than the power of r




22.

EXAMPLE:

Geometric Progression

Power of r

Number of term

The value of the last term in a geometric progression
is denoted by the letter:

O a
O #
O r
O n

The above example has:

O 1term
O 2terms
O 3terms
O 4terms
0 s terms

The number of the last term is:

O
)
O
O

If 2 geometric progression has n terms, the number
of the last term is:

4 terms

-

ERIC Cloaric % .0ge

JAN161973
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23.

EXAMPLE:

Geometric 2 3 4
Progression a ar ar ar ar
Power of r 0 1 2 3 4
Number of term 1 2 3 4 )

The number of the last term above is:

O 1
O 3
O s
The number of terms in the above example is:
O 1
O s
O s

The number of the last term is equal to the number of

terms, that is:

O a
a ¢
O r
O n
The power of r in the last term equals:
O n+1
O n-
O n
O
The value of the last term, , is therefore:
O & = ar
d f = arh
d = ar™!
O 1= arn+l

£ = arm!




24,
EXAMPLE: a, ar, ar?, ar3, ..., arl

COMPLETE the equation below, using one of the
terms in the above example:

l:

25,
EXAMPLE: 2, 4, 8,

WRITE down the values for the above geometric
progression:

n-1
rn-l
ar™~1
Does this last value equal 1?

0 vyes
O no

This example;

[l proves the equation completed above proves the equation completed , . .
(0 does not prove the equation completed above
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PREVIEW FRAME

You have developed the basic formula for geometric
progressions: £ .= ar~1,

In the next frames you will learn how to use this
formula to obtain unknown terms within a geometric

progression.
NO RESPONSE REQUIRED

GO ON TO THE NEXT FRAME

27.

The terms between the first and last terms of a
geometric progression are called the geometric means.

CIRCLE the geometric means in the progression below:
9, 18, 36, 72, 144

Consider the progression;: 4, 20, 100.

geometric mean =
A geometric progression has six terms.

How many geometric means will it have ?

4 (all terms but the first and last)
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Consider the geometric progression: 96, 48, 24, 12,

48 {is:

the first term
the common ratio
a geometric mean
the last term

the first term
the common ratio
a geometric mean
the last term

What is 24 in this progression?

the first term
the common ratio
a geometric mean
the last term

a geometric mean

the last term

a geometric mean
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PROBLEM:

TO SOLVE:

Find the five geometric means between 3
and 132,

First, we must decide what n is, If the
progression contains a = 3 and f = 192,

in addition to five intermediate terms, then
n equals;

O
0
0
O

Therefore, n-1 equals:

0
O
L)
O

We know that § = arh-1,

y
We also know thata =3, £ =192, and
n-1 = 6, Which letter in the above
formula do we not know ?
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PROBLEM: Find the five geometrlc‘r;aéans between
3 and 192,

Our formula is: f = art-1,
a=3,f=19%, andn-1=6.

We must solve the formula to find:

O a
O «£
O r r
O n
ar™1 is equal to:
O er3
O 3rb 3rb
0O s
We must set this expressjon equal to;
O a
O 4 £
O r
O n
The equation becomes:
0O 6 = 3rb
] 3 = 3rb
0O 192 = 3¢ 192 = 3rb
O 6 = 2r3

22
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PROBLEM: Find the five geometric means between 3
and 192.

We have obtained the equation 3r6= 192,

We must solve it for:

w
wlg
ll

192
6

Or = 32

The sixth power of 2 equals 64, that is, 26 = 64.
Therefore, r equals:

g 2 2
0 4
0O s

Now, (-2)6 also equals 64. This means that there are
really two values forr, (+2) and (-2), and also two
sets of five geometriz means between 3 and 192. We
will use only the positive values of r.

192 E
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PROBLEM: Find the five geometric means between 3
and 192,

Using the formula, § = ':-n'n_1 » we have found r and
now know the values of a, §, r, andn: a = 3,
£=19,r=2,n=7,

In a geometric progression, each term equals the
preceding term multiplied by the common ratio, r,

The second term is therefore:

O 3
O s
O 12
O 192
The third term is:
O 3
O s
d 12
O 24
The fourth term is:
O 12
0O 24
O 48
O 192

12

24
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PROBLEM: Find the five geometric means between 3
and 192 by using the formula § = ar™!,

a=3f=19,r=2,n=7,

COMPLETE the table below:

Number of
Term 1st | 2nd § 3rd | 4th | 5th | 6th 7th
Progression| 3 6 12 24 192

CHECK the terms below which are geometric means:

0000000

1st
2nd
3rd
4th
Sth
6th
7th

Now, WRITE OUT the five geometric means between
3 and 192; ‘

5th 6th

48 96

2nd
3rd
4th
5th
6th

6, 12, 24, 48, 96

(any order)

164
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PROBLEM: Find the four geometric means between 2
and 64,

SOLUTION: First find n.

n equals:
O 2
O 4
0 s
] s
Next find r from the formula = ar™-1,
0O 32=23
O 64=r5
O 64=2r5
Solving the above for rs, we obtain:
O 5=1s6
O r5=32
O r5=64

We know that (2)° = 32, Therefore, r equals:

2

000o0oo

Now WRITE down the four geometric means between
2 and 64:

Note that (-2)35.= -32 = -l, not +32 =l. When r
has an odd power there is only one set of geometric
means which gives [ its proper sign,

64 = 2rs

4, 8, 16, 32

26
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PROBLEM: Find the single geometric mean between
4 and 36.

To solve, first find n.

n equals:

O 2
O 3
O 4

1= arrl-l

0O 23
O a4
0O 42

. Therefore, 36 equals:

r2 equals:

0O 4
O o9
O 3s

r equals:

O 2
O 3
O o9

The single geometric mean equals ar, that is:

O s
12
16
20

a0ao

ar?

12

36,

FIND the three geometric means between 6 and 7776:

36, 216, 1296

27
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X 2 4 6 8 e o s o |€x-TOW
TABLE:

Yy 6 |12 |18 | 24 s o o ol y-TOW
}

Suppose that x and y are related so that when x takes
any value in the x-row of the table, y takes the value
in the y-row just below the x-value,

Thus, when x is 4, y =

And wheny =18, x =

The y-values are always exactly (number)
times as great as the corresponding x-values,

Thus, 1f x =10, y = .

12

30

157

28
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PROBLEM:

X S 10 15

y |10 20 30

The above table shows how two number series are
related. What is y when x = 30°?

(Hint: Find the relation between any x-value and its
corresponding y-value,)

For instance, whenx =5, y =

Therefore, y-values are always (how many)
times a8 large as x-values.

Now DETERMINE tae value of y when x = 30:

y=

39,

X 1 4 7 10 13

v 2 8 14 20 26

The above table shows how two number series are
related, :

When x =19, y =

Time completed

YOU HAVE NOW FINISHED THE FIRST PART OF THIS LESSON. WRITE DOWN
THE TIME. THEN, AFTER YOU HAVE REVIEWED THE MAIN IDEAS IN THE
FOLLOWING SUMMARY, TAKE THE MASTERY TEST AT THE END OF THE BOOK-
LET.




&

MASTERY TEST

Time started




What is the next term in each of the following number series ?
1, 4,9, 16, 25, ___
7,9,13,19,27,
1, 2, 4, 8, 16,

99, 88, 79, 72, 67,

What are the four geometric means between 3 and 729 ?

The following table shows how two number series are related to
each other. What will y equal when x is equal to 12 ?

X 1 2 3 4

Yy 2 4 6 8

Time completed

WHEN YOU HAVE FINISHED THIS TEST, WRITE DOWN THE TIME. THEN TAKE
THE LESSON TO YOUR INSTRUCTOR OR HIS ASSISTANT FOR CHECKING. WAIT
UNTIL THE LESSON IS APPROVED BEFORE GOING ON TO THE NEXT LESSON.
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