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Fractions
Purpose To i...:o mnmoz.oum.

Facts A fraction tells how many parts are in the whole and
refers to a part of the total.

Basics

The pic is divided into 8 equal parts. Sue is eating one of the pie pieces.
/s is the fraction that tells what part of the pie Sue is eating. When you
read a fraction, say the top number first and then the bottom number.
t/s is read as one-eighth.
The top number of a fraction is called the numerator and tells how
many of the equal parts of the whole are being considered. The bottom
number is called the denominator and tells the total number of equal
parts in the whole.

1 _ _ numerator Pieces of pie being edten

8 ~ denominator Total number of pie pieces




Problem

Question

What fraction of the total number of frogs are in the
water? :
Think! How many frogs are in the water? 4
What is the ﬂ.oﬂmw number of frogs present? 6
4 of the 6 frogs are in the water.
Answer 46 of the frogs are in the water.
Exercise

1.

a. What fraction of the children are skating?
b. What fraction of the children are playing marbles?

2. a. What fraction of the children are flying kites?
b. What fraction of the children are sitting?

Activity: HALF-LIFE

Purpose To demonstrate how radicactive materials change.

Materials _ typing paper Bm_.w_zm pen
2 empty shoe boxes scissors
timer

Procedure

® Use the marking pen to label one shoe box Changed and the other
bhox Unchanged.

Use the scissors to cut the sheet of paper in half,
B Place one of the paper halves in the box marked Unchanged.

B Place the second haif piece of paper in the Changed box. All papers
placed in the Changed box are to be left there, undisturbed,
throughout the experiment.
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Fractional Parts

Purpose . To find the m_.womonﬁ parts.

Facts When determining the fractional part of a number follow
these steps. . _
Step 1 Write any whole numbers as fractions by placing the
number over 1. _
Example
12
12 = ;
Step 2 Multiply the numerators (the top numbers) and denomi-
nators (the bottom numbers) of the two fractions.’
Examples _
2,12 _2x12 24 o
3 1 3xt 3
3,2_3x2_§6
874 8x4 32
Step 3 Reduce the fraction to its simplest form.

Example  When the numerator is larger than the denominator as in
243, the fraction can be reduced by dividing the numerator by the

denominator. :

If the denominator does not evenly divide into the numerator, as in the
number /3, express the remainder as a fraction.

2
3)7
6

1 <— remainder
Answer 213

Example When the numerator is smaller than the denominator, as
in &2, divide the numerator and denominator by the largest common
factor. A common factor is one number that will divide evenly into
both the numerator and denominator. _

65+2 3

32+2 16

Problems

Question 1  Carol spends 12 of each day studying, How many hours
a day does this equal?

Think! There are 24 hours in one day.
1
13X 24 hours

Step 1 24 -2

Step 3

Answer 2 hours



Question 2 1/; of Mrs. Ruiz’s science class are boys. /3 of the boys in
the class wear tennis shoes. What part or fraction of the class is made
up of boys wearing tennis shoes?

SCIENCE - MRS, RUIZ

| S—
=__

.a L =
)
1.2 o . .
Thinki 3X3 = Number of boys wearing tennis shoes.
iIx2 2
Step 1 7x3 " 6
2+2 _ 1
Sep2 6273
Answer I3 of the class consists of boys wearing tennis shoes.
Exercise

1. Patsy read 40 books during the month of August. Of these, 34
were mystery books. How many mystery books did she read in

August?

2. If 35 of the 60 seeds planted by Wade grew, what was the total
number of plants in his garden?

3. Amber spends '/+ of each day sleeping. The amount of time that
she sleeps during one year converts to how many days?

4. 30 of the .om:r is land. North America makes up /s of the land
area. What part of the land surface of the earth is North America?

Activity: MIXTURE -

Purpose To demonstrate the fractional parts of air.
Materials 78 miniature 1 black gumdrop
marshmallows 1 resealable plastic bag,
21 red gumdrops 1 gt size
Procedure

® Place the marshmallows and gumdrops in the plastic bag,
m Close the bag and shake thoroughly to mix.
W Dip your hand inside the plastic bag and scoop up some materials.




B Count the number of marshmallows, red gumndrops, and black
gumdrops in the sample taken from the bag.

Results There will be fewer red gumdrops than there are marsh-
maliows in any sample taken from the bag. The black gumdrop is
rarely picked up.

Did You Know?

The mixture represents a sample of clean, dry air, which con-
tains %/100 parts nitrogen (the marshmallows), 21/100 parts oxy-
gen (the red gumdrops), and /w0 part other gases {the black
gumdrop). Samples of air taken from various places on the earth

vary only slightly in composition.
Solutions
1. Think! 340 = 7
Step 1 3x40 _ 120
4x1 ~ 4
Step 2 30
t 120
12
Q00

Answer Patsy read 30 _E.ESQ books during August.

2. Think! Wx 60 = Number of plants
3x60 180
Step 1 5x1 - S

Step 2

Answer

Think!

Step 1

Step 2

Answer

Think!
Step 1

Step 2

Answer

36
5180
15
30
30
00

36 plants

1 year has 365 days |

1,365
|Xualax 1

1 «— remainder

Amber sleeps enough :oE.m each woma to equal
911/4 days.

3.1_,
10%6 ~
3x1 3
10x6 60
3+3 _ 1
60+3 20

North America makes up ‘%o of the earth’s Jand
surface,
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Equivalents

Purpose To write equivalent fractions.

Facts Equivalent fractions represent the same amount of a
whole or group. Y2 of a circle is the same amount as /s of the same
circle. This is expressed as: /2 = %a. It is just as true to say that %4 = 12,
When changing a fraction with a small denominator to one with a
larger denominator, multiply the numerator and denominator by the
same number. To change a fraction with a large denominator to one
with a smaller denominator, divide the numerator and denominator
by the same number.,

Problems

Question 1 Make the fractions equivalent.

Think! 2
1

Answer

Question 2 Make the fractions equivalent.

3

Think! 8+7 =4
6-2 3
82 4
6_3
Answer 3~ 3
Exercises

1. Sterling ate ¥s of a doughnut. Beulah’s donut is cut ::.o four parts.
How many parts must Beulah eat to equal what mﬁom_:.-m mﬂn_.v




2. Tina cut a birthday cake into 16 equal pieces. Each person ate | ' Move to the next line and make another 6-in. (15-cm) mark.

picce of cake. How many people were served if ¥4 of thé cake was m Repeat until 7 separate marks are made.

eaten? _
#  Place the ruler diagonally across the lines so that the rider’s edge

_|..vo touches the left end of the top line and the right end of the bottom
::9

e

*3. Lauren uses 100 coins to teach fractions to her sister Lacey. Deter-
mine how many pennies each fractional part of 100 represents,

# Draw along the edge of the ruler, extending the lines to the edges of
the paper.

B Use the scissors to cut across the diagonal line.

B Keep the paper pieces flat on a table and slide the right piece down
to form 6 straight lines. . _

m Measure the length of each line.

Activity: ONE LESS

Purpose To demonstrate that equivalent fractions represent the
same amount,

Materials 1 sheet of lined notebook ruler
paper SCiSSOrs
pencil .

Procedure :
: . . Results Each of the 7 lines is 6 in. (15 cm) long. Shifting the
™ Lay the ruler along the top line of the paper. paper pieces causes one of the lines to disappear and produces 6 lin¢s

W Start at the left margin and make a 6-in. (15-cm) mark over the line  thatare each 7 in. (17.5 cm) long. The sum of the length of the 7 lines is
on the lined notebook paper. 42 in. (105 cm), which is equivalent to the sum of the length of the 6



lines. The 6 separate parts are equivalent to the 7 separate parts and

can be expressed in fraction form as &6 = 7/7. 3. b. Think 25x? = 100
. 4x4 16
- Did You Know? 25x4 100
You spend about 1/4 of your life sleeping. This is equal to 2,190 4 _ 16
hours each year. To determine how many hours you have slept 25 1
thus far in your life, muitiply your age by 2,190. There are 8,760 ]
hours in a year. What fraction of that time do you spend studying Answer 16 pennies
math? _
Solutions
1. Think} 8§+7 =14
4-2 2
8+2 4
4_2
8”4
Answer Beulah must eat 2 parts.
2. Think! 4x?7 = 16
Ix4 12
4x4 16
3_12
471
Answer 12 people were served.
3. a. Think! 4x? = 100
Ix25 15
4x25 1
3_175
4°1

Answer 75 pennies



4, Matthew counted bis food calories for 1 week. What was his aver-
age daily calorie intake for the week?

Matthew
Day Calorie Intake
Monday 1200
Tuesday 1300
Wednesday 1300
Thursday 1200
_ Friday 1800
Saturday _ 2200
Sunday 2000
'4. The average age of Stella Cathey’s children is 22 years. What is
Carol’s age?
Age of Stella’s Children |
Chiidren ‘Age (Years) ® Divide the sum of the length measurements by the number of
R _ 23 peanuts, 20. :
g i B
M-.uunﬁ .uw Results The sum of the lengths divided by the total number of
I.slw.lt.lsl — peanuts measured gives the average length of the peanuts measured.
Group Averagd 22 Peanuts generally range from 1 to 2 in. (212 to 5 cm) in length.
] NG? Did You Know?
ivity: LO
Activity HOW There are about 250 average-sized peanuts in 1 pound (454 &of
ine the ave 1 of a peanut. peanuts. Peanuts are one of the most nutritions of aff vegetables.
| Purpose To determan rage length pe . e e o) e ot tious of il vegetabes.
' Material 20 peanuts in the shell _ meat. .
ruler
J Procedure
®m Measure and record the length of each peanut to the nearest inch Solutions
{centimeter).

1. Stepl Find the sum of the students;

| )
8 Add the 20 length measurements. 95+ 96 + 100 + 101 + 102+ 97 +95 = 686



Step2  Divide the sum of the students by the total number of

days, 7: . :
98 <« Average attendance Answer 1600 calories
Number of days ——— 7J686 «——— Sum of students
63 4. Think! 3x22 = 66
756 :
56 Think! You now know thut the sum of the three ages is:
0 23+24+7 = 66
Answer 98 is the average attendance. Think! The sum of 23 + 24 = 47, therefore:
47+7? = 66

2. Step 1 Find the sum of the scores: Answer 7 = 19
9.8+924+99+97+10.0 = 486 Carol is 19 years old.

Step 2 U?Eo the sum by the total number of scores, 5:

9.72 «— Average
Number of scores ———» 5}48.60 «—- Sum of scores
.45

|55

1
Answer 9.72 1

3. Step 1 Find the sum of the nm_o..momu_
1200 + 1300 + 1500 + 1200 + 1800 + 2200 + 2000 = 11,200

Step 2 Divide the sum of the calories by the number of days, 7:

. 1600 «— Average
Number of days ———  7)11200 «— Sum of calories
q .

42
42
0
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Multiples

Problem

Question  Multiply!.23x0.81 x 4

Think! Multiply the first two factors:
.23 2 decimal places
. . _ _ x 0.81 2 decimal places
Purpose To multiply whole and ano._Em_ numbers, 123 Product of 1.23 x 1
Facts The numbers that are multiplied together are called fac- R Product of 1.23x§
tors and the answer of the multiplication is the product. Multiply
factors with decimals as you would whole numbers, u_moEm the deci- _ .
mal in the product. The number of decimal places in the product is Think! Multiply the product, 3963, by 4:
equal to the sum of the decimal places in all of the factors. - 9963
X 4
Example Factor Factor Product 39852
2.2 X 1.81 - 3,982
1 place + 2 places = 3 places ’
p P " Think! What is the sum of the decimal places in the three

When multiplying three or more factors, multiply the first two num-  fzcors? 4
bers and then multiply the product by the next factor. Continue this
until all the factors are used,

Answer 3.9852

Example 4x3x2x35 =

4%3 =12

12x2 = 24 Exercises

24x5 = 120 _

or _ 1. Charlotte can run one lap around the school track in 1.45 min-
4x3Ix2x5 =120 . utes. To determine how long it would take her to run 1.5 laps,

When the factors have more than one number, work with one number multiply 1.45x 1.3.

ata n.:..n. 2. Lacey ate 2.5 cookies. Every cookie contained 4.5 raisins. To

Example 32 I decimal place w_nuﬂnhmﬂ_%o the total number of raisins eaten 3 _.boow multiply
. x4.5 1 decimal place

+ 1 Mmo Pr an__Wno” ””.. ww x M 3. Diane wants to cover her biology folder with stickers of trees. She

~14.40 2 decimal _wn X needs 2,25 stickers to cover the width and 3.5 stickers to cover the

) places iength. To determine the number of stickers needed to cover the

front and back of the notebook, multiply 2.25 x 3.5 x 2.



38 Basics

*4. Would you take this job? A job pays $.01 the first day. If the pay
doubles each day, the money received on day two would be twice
the pay received on the previous day, or 2 x $.01 = $.02. Calcu-
late ﬂ%o money received each day for 30 days starting with day
1 = $.01.

Activity: DOUBLING

Purpose To determine the number of sections formed by folding
a sheet of paper a specific number of times.

Materials  typing paper

newspaper
v_—ooon:_.o

Fold the typing paper in half to produce 2 sections.
Fold the paper in half again to produce 4 sections.
Continue to fold the paper until 6 folds have been made,

Determine the number of sections produced by doubling the sec-
tion number after each folding.

Muitiples 39

m Open the paper after the sixth folding and count the sections to
check your calculated answer. :

. Refold the typing paper and mnnn_._.i:n how many times it can be
folded in half.

8 Use the newspaper sheet and determine how many times it can be
folded in half. -

Results Six folds produce 64 sections. It is difficult to fold any
size paper more than six times because of the thickness of the paper.
The seventh fold produces 128 sections and an eighth fold would again
double the number of sections, forming 256 sections.



Solutions

; | 45 > gecimal bl Day © Salary (3) Day Salary ($)
. 45— ecimal places
725 : 20 5242.88 - 26 ' 335,544.32
145 _ 21 10,485.76 27 671,088.64
] imal 22 20,971.52 28 1,342,177.30
2175 «—— 3 decimal places 23 41.943.04 29 2,684,354.60
Answer 2.175 minutes to run 1.5 laps 24 83,886.08 30 - 5,368,709.20
— i Note that each day’s salary was twice as much as the day before. A
N . al . .
2 x w_ w — “ MMMHE WWMM total amount of money received for any number of days can be quickly
_u.m _ calculated by doubling the pay for the last day of work, then w_&ﬁmmoﬂ.
100 ing 1 from the product. Example: How much money was received
11.25 «—— 2 decimal places during 4 days” _
' Salary for day 4 = $.08
Answer 11.25 raisins {(Note: This is the same as 111/4.) x 2
$.16
3. 2.25 «—— 2 decimal places Product— I = Total money received
%x3.5 «— 1 decimal place $.16—1 = $.15 = Total money for 4 days
MWMM To check your answer, add up the money received during the four
7875 _ - days. § 15
x 2 $.01+3.02+3.04+308+ = $.1
15.750 «——— 3 decimal places _ *The total amount of money received during the 30 days:
) sti - This i $5,368,709.20 x 2 = $10,737,418.40
Answer 15.750 stickers (Note: This is the same as 1534.) $10,737,418.40— 1 = $10,737,41 8.39
'b.
Day Salary (3) Day Salary (%)
i .01 10 5.12
2 .02 11 10.24
3 .04 12 . 20.48
4 .08 13 40.96
5 .16 14 81.92
6 32 15 163.84
7 54 16 - 327.68
8 1.28 17 655.36
9 2.56 18 1310.72
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Measurements-

G
Centimeters

Purpose  To use a metric ruler to measure lengths in centimeter
units.

Facts On a metric ruler, the printed numbers indicate cen-
timeter measurements. Each small ESEon between the numbers is
equal to 0.1 cm.

ﬂﬂ. rTYYY Ll AR W ARARS RAR AR RRERS REREE RREAT ]
Problem

Question  Determine Eo length of the pencil in centimeters. Ex-
ugﬁguﬁiﬂaﬁog»ﬁﬁo 1 cm.

>=u£o._. The length of the pencil is 3.7 cm.




Exercises

1. What is the length of the adhesive bandage?

:
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® Record the length of your streiched hand to the nearest whole
centimeter.

m Place a strip of tape along the longest edge of the table.
w Lay your stretched hand at the left end of the table edge on top of

the tape. -
_ m Mark the end of your thumb with the pencil.
. Activity: SPAN m Move your stretched hand to the right, placing the end of your little
) finger on the pencil mark. -
F Purpose ‘To measure lengths in spans and centimeters, " Again mark the end of your thumb.
N Materials hand masking tape @ Continue to move your hand across the edge of the table until the
: metric ruler pencil entire length of the table has been measured.
table {the Kitchen table will work well) M If the last measurement is shorter than your stretched hand, count
: . it only if the distance is more than half the distance across your
Pr Procedure , stretched hand.
_ m Your stretched hand is called a span. Count the number of marks
® ® Stretch out the fingers on your left hand. made and record the length of the table in spans.
B ® Lay your stretched band on top of the ruler, placing your iritle a Multi . .
_ b tiply the number of spans times the centimeter length of your
- finger on the end of the ruler and stretching your thumb as far up stretched hard to determine the length of the table in centimeters.

the ruier as it will go.



Results The number of marks will depend on the length of the
table and how long the span of your hand is. If you remember the
“numﬂw of your hand span, it will give you a handy way to estimate
engths. _ _

Did You Know? |

Ogur measuring system was originally based on Auman measuse-
ments such as the span of your hand. A mile was equal to 1,000
steps of a Roman soldjer and a yard was the length from the
king's nose to the end of his thumb. Since the king was not al-
ways available, each person used his or her own outstretched
arm to measiire a yard.

The differences in the sizes of human bodies led to the need for
a more standard way of measuring. In 1791, French scientists
created the metric system of measurements. One ten-millionth
of the distance from the North Pole to the Equator was scratched
on a metal rod. Copies of the metal rod were made and used
to measure metric fengths. With technological advancements,
more precise measurements are possible. The distance that light
N“MMM in 1/299,792,458 of a second is now the standard meter

Solutions
1. The length of the adhesive bandage is 7.8 cm.

2. The length of the paper clip is 4.1 cm,

7

Millimeters

Purpose To use a metric ruler to measure length in millimeter
units.
Facts On a metric ruler, the printed numbers indicate cen-

timeter measurements. Each small division between the numbers is
equal to 0.1 centimeters, which is the same as 1 millimeter. One cen--
timeter equals 10 millimeters. Multiply each. numbered centimeter
measurement by 10, The symbol for the millimeter unit is mm.

-n-—-qu—_-—-—-—-—-—————-_.—‘
icm 2cm
(10mm) (20mm)
Problem
Question  What is the width of the ribbon in millimeter (mm)
units? : _
Answer The printed numbers on the ruler times 10 give a mil-

limeter measurement. Each small division between the printed num-
bers equals 1 millimeter measurement. The edge of the ribbon stops at
the second millimeter mark after the printed number 2 on the ruler.
The width of the ribbon is equal to 22 mm.

V | e 722 T



Exercises

1. What is the length of the comb in millimeters?

,\\

—
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2. How tall are the bristles on the.toothbrush-ifi millimeters?

e l(l'll"'!l

2

1
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|81

3. Thereare 100 pages in the book. What is the thickness in millime-

ters of each page?

1

Activity: METRIC TAPE

Purpqse To make and measure millimeter lengths with a paper
metric tape.

Materials  typing paper marking pen
SCISS0rs large chicken egg

Procedure

B Measure and cut a 30 mm x 280 mm paper strip.

W Use the pencil to write ZERO across one end of the paper strip.

® Lay the ruler on the paper strip and use the pencil to mark the
millimeter positions on the paper. Begin on the very edge of the
paper strip marked ZERQ.

]
6 1 2 3 4
v

B Use the paper measuring tape you just made to measure a large
chicken egg from end to end.

Results The paper tape easily bends around objects, making it
useful when measuring curved materials. The length of a chicken egg
from end to end varies with each egg. The author’s large egg measured.
83 mm from end to end. Measure different-sized eggs and compare

% their measurements.



Did You Know?

The smallest bird egg is laid by the Vervain hummingbird of
Jamaica. The egg measures about 9.9 mm in length (from end
toend. _

Solutions

1. The comb is 88 mm long.
2. The toothbrush bristles are 9 mm long.

‘3. The thickness of 100 pages is 15 mm. To determine the width of
one page, divide 15 mm by 100.

A5

_o&_m.oo
100

500

500

000

The thickness of one page is 0.15 mm,

Perimeter

Purpose To find the perimeter of palygons.

Facts The perimeter is the distance around an object and can
be found by adding the lengths of all sides. Polygons have straight sides
that meet to form angles. _

Problems

Question  Determine the perimeter of each object.

1. a. The perimeter of the rectangular picture frame can be deter-
mined by adding together the length of all four sides:

English
10in.+121in. + 10 in. + _NmF.u 44 in.

k—10 ._S.IV— )

iyl




Metric Metric
25cm+30cm+25em+30cem = 110 cm _ 1.37m+137m+137m+137m = 548 m

= 13T >
= N

13T na
L3Tv (N 137w \

I 1

or Since all four sides are the same length, multiply the measure-
Determine the distance halfway around the rectangle and mul- ment of one of the sides by four:
tiply by two: . English
Step 1 101in. + 12 in. = 22 in. Metric
Step 2 22in.x2 = 44 in, 1.37mx4 = 548 m
Metric . : ..
Step 1 25 cm+ 30 cm = 55 cm 3 c .:.H perimeter of this irregularly shaped park can be deter-
Step 2 55cmx2 = 110 om mined by adding all the sides together:
L ) . English
2. b. i.o. perimeter of the square table top can be determined by Imi+2mi+dmi+Smi+4 = 18 mi
adding together the length of all four sides: :
English

1.5yd+1.5yd+1.5yd+1.5yd = 6.0yd
je— 15 yd —
- —
15 yd 15 yd
N




Metric 3. A ; . .
48 km+32km+64km+8km+6.4km = 288 ki . Amw._.m_wmnmwwnm MM_HMMEEQ to form a structure with a perimeter of:

(b) 20in. (50 cm)
{c) 24in. (60 cm)

.

.o \

KeSem
-

& 2inEem)
N

Activity: ROLLER

Purpose To construct and use a measuring wheel,

Exercises
) Materials  scissors ruler
1. A nnnﬁbm_m has measurements of 100 in. (254 cm) x 59 in. (150 index card book
cm). What is the perimeter of the structure? pencil coffee can lid

N . o marking pen
2. Determine the perimeter of this irregularly shaped polygon.
Procedure Use these instructions to make a measuring wheel.

®m Cutalzin.x1in. (1 cmx 3 cm) strip from the index card.

m Mark a line in the center of the shorter sides of the paper .ﬁ.:w to
indicate Y in. (I/» cm) length.

® Use the marking pen to draw a 2 in. (5 cm) line from the 1id’s edge
‘toward the center of the lid.

B With the marking pen, write the word BEGIN on the 2 in. (5 cm)
line on the lid.

INCHES CENTIMETERS



B Use the paper strip to indicate the position of ¥ in. {2 cm) sections -
around the edge of the lid. Start with the BEGIN line and mark Did You Know?

gach s in. (/2 ¢m) section with the marking pen. Trundle wheels similar fo your measuring wheel are used fo
measure distances. The perimeter of houses or distances be |
tween the bases on a baseball ficli can be quickly measured with
a trundle wheel that measures one meter with each turs,

Solutions

1. The perimeter of the rectangular shape can be determined by
adding the length of all four sides together:

100 m. +5% 0. + 100 1n, + 5% in. = 318in,
Awm.a em+ 150 em + 254 em + 150 cm = 808 cm)
® To measure inches, number every fourth line. (Number every sec- o

ond line to measure centimeters.) by determining the distance halfway around the rectangle and

W Insert one-half the length of the pencil through the center of the multiplying by two:
plastic hid. . English
W Place the BEGIN line on the edge of a book. Step 1 100in +59in. = 159 in.
Step2  159in.x2 = 318in.
Metric

Stepi  234cm+ 150om = 404 om’
Step?2 40domx2 = R08Bcom

2. The perimeter of irregularly shaped polygons can be determined
by adding the length of all the sides topether.

. . English
‘" Measure the perimeter of the book by holding the pencil and Zim+dio +3in +8in+8in. = 25in
rolling the lid around the outer edge of the Book, Motric
: ¥

‘Results  The perimeter of the book is determined by the number > “m+ 10em+127cm+20.3em + 15 cm = 63 om
of turns of the Hd plus any fraction of 4 turn.,




0 Messosrens . 9

'3 a. Arrange the four squares to form one large square. vmwawﬁaﬂa om w nmmqﬁw_.@

Think!  Number of sides x Length of each side = Perimeter
8 sides x 2 in. (5 ¢m) = 16 in. (40 cm)

Purpose  To measure the diameter of a circle.

F A straight line that begins and ends on a circle is called
m»..,wn.w__a. A chord »awmﬂ%a through the center a,_m a circle.is nw,:mm a
iameter, Any line that connects the center cm. a circle to any point on.
the circle’s-edge is cailed a radius. A radius is equal to one-haif the
length of the diameter,

b. Place the squares side by side to form a straight line.

Think!I Number of sides x Length of each side = Perimeter
.10 sides x 2 in. (5 cm) = 20 in. {50 cm)

2

6\\\\\\\&&\\\“ | 5 Problems

Question  Study the diaprams and determine either the length of

€. Arrange the squares to form a cross shape.

m m 1 & ngaﬁﬁﬁﬁn&wﬁnﬁﬂ%go? _
. mﬂnmmr ’
....E:EZ:Sco_.ommanmxgmgomnmormaon ?1908_. ?U@B@ﬁnsmmu‘ , . .. ‘
_NmEomXNE.Goavumﬁn.aeﬁa mgamﬁtﬁ ammﬁwb mgaﬁn _
- ,—NN x g« ’
|

= & iti,

vt o)

Diameter = 20 om § P
Radius = Y of the diameter SN
w 23 20 cm _ _

= 10 cm




English
b. Radius = 2in. glis

Diameter = 2 x radius 3
= 2x2in. _ ‘
= 4in. a
Metric
Radius = 5cm
Diameter = 2 x radius
= 2x5¢cm _
; = 10cm ’«

Exercises

1. .wﬁ_& the diagrams and determine the length of the radius and the
diameter of each, :

*2. Three chords are used in the diagram to cut the circle into 7 parts.
Use 5 chords to cut a circle into 16 parts.

Activity:

Purpose

Materials  index card

pencil
paper

Procedure

®m Place the glass upside down on

the paper.

Use the pencil to draw a circle
by marking around the outside
of the glass.

Remove the glass from the pa-
per.

Place a corner of the index card
50 that it touches any point on
the edge of the circle, then
mark points A and B on the cir-
cle as in the diagram:.

Use the ruler to draw a line be-
tween points A and B.

Place the corner of the card so
that it touches a different place
on the circle’s edge, and mark
points C and D as in the dia-
gram.

Use the ruler to draw a line be-
tween points Cand D.

CENTER POINT

To find the center of a circle.

typing paper
drinking glass
ruler



64 MNeasurements

lesuits The lines intersect in the center of the circle. It will not
matter where you place the card or how many lines you draw, they will
all intersect in the center of the circle, _

Did You Hnow?

The average diameter of a human hair is about 0.0855 mm,
Solutions -
1. a. English
Radius = 4in.
Diameter = 2 x radius
= 2x4in.
_ = 8in.
Metric

Radius =~ 10cm

Diameter = 2 x radius
= 2x10cm
= 20 cm

b. English
Diameter = 20 in.
Radius = 12 of diameter
= 1/2% 20 in.
" =10in.
Metric
Diameter = 51 cm
Radiuvs = 12 diameter

= thx51cm
= 255¢cm
¢. English
Radius = 6in.
Diameter = 2 x radius
- = 2x6in.

= 12 in,

Metric

Radius = {5¢m

Diameter = 2 x radius
= 2x15cm
= Jjem

*2.

Diamoter of a Circias 0%
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Circumierence of a Circle

Purpose To- determine the circumference of a circle using the
formulac = wxd.

Facts The formula ¢ = 7 xd is read as:

Circumference = pi times Diameter

The circumference of any circle divided by its diameter equals approx-
imately 3.14. This number, 3.14, is called pi (symbolized by m, a
Greek letter) and is the same for all circles regardless of their size.

Note: You have just learned one of the really neat things about math.
There are relationships that, once discovered, hold true everywhere
and for everyone in the universe! No matter how big the circle is or
what it is made of or who makes it, pi is afways 3.14.

Problem

Question  Determine the circumference of each circle using the
formula,
1. a.
Eanglish
Diameter = 4 in,
n =314
Formula: ¢ = txd _ 4in.
= 3.14 x4 in,

12,56 in,

Metric

Diameter = 10 cm )
=314
Formuda: ¢ =nxd Ioem
=314%x 10w
= 3t.4cm
1. b.
English
Radius = 3in. .
Diameter = 2x 3 in. = 6 in,
= = 3.14
Formula: ¢ = nxd
= 3.14x61in,
= 18.841in.
_ Metric - _
Radius = 7.5 cm
Diameter = 2x7.5¢cm = 1Scm -~
T =314
Formula: ¢ = ntxd
= 3.14x15cm
= 47.1 cm -
Exercises

1. Determine the circumference of a circle with

a. A diameter of 10 in. (25 cm)

6 in. (25em).




b, Aradius of 6 in. (15 cm)

@ .

2. A child is swinging an 80-in. (200-cm) long rope. How far does the

ball attached to the end of the rope travel in one complete turn?

- X >3§=8§n=ﬁn3&ﬁo&.uF.:AQEV.I%?.@Q&
a point on the edge of the record travel in four turns?

- Activity: bczg

Purpose  To draw circles of different diameters.

Materials 2 Uouﬂ_u scissors
string - ruler
paper

Procedure

® Cut a piece of string about 6 in. (15 cm) long.

B Tie one end of the string around a pencil and tie a loop in the other
end of the string.

B Place :.n loop in the center of the paper,

B Stand a second pencil in the center of the loop with the eraser
touching the paper and hold this pencil stationary.

¥ Pull the pencil tied to the string outward to stretch the string.

® Move the tied pencil around with its point pressed against the
paper until a complete circle is drawn.

m  Change the length of the string and repeat.

Results The point of the pencil marks the outline of a circle. The
length of the string is equal to the radius of the circle. As the length of

the string—the radius—increases, the size of the circle increases.

Did You Know?

The cireumference of the earth at the equator is 24,901.46 miles
(59,842.556 km). The circumference around the earth’s poles is 45
miles (72 km) less than around the equator.

Solutions
1. a.
English
Diameter = 10 in.
n =314
c=mxd
= 3.14»10in.
= 31.4in,

Formula:



?wﬁwmn

Diameter = 25om Metric
x = 34 Radius = 200 cm :
Formula: ¢ = zXxd Diameter = 2 x 200 cm = 400 cm
= 3.14x25 r =314
= 785¢m Formula: ¢ = mxd
= 3,14 %400 cm
= 1256 cm
1 b . . .
English 3. The distance traveled by a point on the edge of the record in four
Radias = 6§ in turns is equal to four times the circumference of the record.
Diameter = 2x6in, = 12in English
T~ 3.14 Radius = 5.5in.
Formula: ¢ = nxd . Diameter = 2x5.5in. = 1lin. .
- MEW 12 n. = 3.14
=37.68 in. Formula: ¢ = ntxd
= 3.14x 11 in.
' =34.54 in.
?mm“%:m = 15cm Total distance = 4x¢ .
Diameter = 2x 15¢m = 30cm - ﬂwﬂmuﬂ%h n.
n =314 = -10 1.
Formula: ¢ = nxd Metric
= 3.14x 0¢m Radius = 14 cm
=942 cm Diameter = 2x 14cm = 28 cm
=314
Formula; ¢ = ntxd
2. The length of the rope equals the radius of the circle, and the = 3.04x28 cm
distance traveled by the ball in one turn gquals the circumference . = 87.92cm
of the circle. Total distance = 4 X ¢
=4x 87.92cm
. = 351.68 cm
Eaglish
Radius = 80 in,
Diameter = 2x80in. = 160 in,
x = 314
Formula: ¢ = nxd
= 3.14x 160in.

502.4 in. .
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Area of Rectangles
and Squares

Purpose
mulaA = LxW.

Facts

Area = Length times Width

Sides a and b of the diagram may be labeled as either the length or the

width without changing the result.

Exampile 1
English

A = Length x Width
= 41in.x2 in.
= 8in?

Metric
A = Length x Width
10cm x5 cm
50 cm?

Example 2
Eunglish

A = Length x Width
= 2inx4in,
= 8in.?

72

The formula A = L x Wis read as:

AN,

2K,

a.LENGTH

1ocme |

Scw

A. LENGTH

410,

2Zin.

d. WIDTH

To find the area of a rectangle or square using the for-

b WIDTH

b. WiDTH

b. LENGTH

Metric

‘A = Length x Width 2 b.LENGTH
10cmx5cm n
50 cm?® 10CMA,
a@. WIDTH

When two units are multiplied, such as ft x ft, a small 2 is placed to
the upper right of the unit, ft?, and the combination is read as square
feet. (m’ is read as square meters.)

Problem

Question

If the president’s desk in the Oval Office is 5.5 f1 (1.7 m)

long and 4 ft (1.2 m) wide, what is the desk’s surface area?

A

Length x Width
4ftx5.5ft

22 ft?

Length x Width
‘12mxb7Tm

2.04 m?

Exercises

English

@M.,J 5.5Ff(17m)

Metric

1. What is the area of the bulletin board?

.ﬂ

BYa

2 f+Hoow)

L

-3.6F1 (1.imm) —H




2. Colorado is nearly rectangular. Determine its area.

3cx s (589 km)

285 mu
@456 k)

*3. One quart (liter) of paint will cover an area of 110 ft® (10.2 m?). Is
one quart {liter) enough paint to cover a wall 13 ft (4 m) wide and
8 ft (2.4 m) high?

85t (24m)

13ft(4wm)

Activity: BIGGER

Purpose  To determine how area affects the speed of falling ob-

jects.

Materials  plastic garbage bag scissors
‘string ruler
2 small washers of equal size and weight

Procedure

Cut eight strings, each about 24 in. (60 c¢m) long.
Measure and cut a 10 in. (25 cm) square from the plastic bag,
Tie a string to each corner of the plastic sheet (parachute).

Be sure the four free strings.are the same mmsmz. then tie all four
ends together in a knot.

Use a string about 6 in. {15 ¢m) long to attach a washer to Eo knot
joining the umﬂmorﬁn strings.

Make a second larger parachute :.aam a 24 in. (60 cm) square of
plastic and the four remaining strings.

Tie the four strings in a knot and attach the washer to the knot with
a & in, {15 cm) string as before.

To test the parachutes, hold each in the center of the plastic sheet.
Flatten the plastic.

Fold the plastic in half,
Loosely wrap the string around the folded plastic.

Throw the parachutes up.into the air, one at a time, and observe the
time it takes for each to reach the ground.

Results The larger parachute opens and floats to the ground
more slowly than does the smaller parachute. The washers are the
same weight, with the same air resistance, and do not affect the rela-
tive speed.



Did You Know? Think! 110 ft* is covered by 1 quart. 104 ft? is less than 110 ft.

Objects hit against air as they fall. The larger the surface ofa | Answer Yes, 1 quart is enough paint.
falling object, the more air it collects as it falls. Gravity pulls ‘Metri _
things down, but the collected air under the falling object pushes | €T -

upward. A parachute with its collected air slows the fall of a = Length x Width
person. Some insects have such a large surface area as compared
- to their weight that they can fall from a tall building and walk
away anharmed. :

=4dmx24m
= 9.6 m?

Think!  10.2 m? is covered by 1 quart. 9.6 m? is less than 10,2 m>.

) Answer Yes, 1 liter is enough paint.
Solutions _

1.
English
A = Length x Width
= 36f2x2ft
- 7.2 ft*

Metric

A = Length x Width
=[] Ilmx.6m
- 66 m’

English

A = Length x Width
~ 368 mi x 285 mi
=~ 104,880 mi’

Metric

A = Length x Width

A =589 km x 456 km
= 268,584 km’

*3.
English
A = Length x Width -
- 13 ftx 8 ft
= 104
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Area of Triangles

To find the area of a triangle using the formula A -

Purpose
V:xbxh.
Facts Triangle: a plane with three sides that meet to form

three vertices or points. Plane: Any flat surface. Vertices: Plural for
vertex. The vertex is the point formed when two straight lines meet at
an angle. Perpendicular: Two lines that form a 90° (90 degree) angle.

The formula

is read as:
Area = One-half times Base times Height

The height of a triangle is a straight
perpendicular line from a side to a
vertex. The side is called the base
and a small box is drawn between
the height line and the base to indi-
cate that they meet at a 90° angle,

HEIGHT

BASE

Problems

Question  Find the area of the triangle.
The height is the line that forms a 90° line with the base.

English
Formula: A = t2xbxh
Height = 8 in.
Base = 4in.
Area = '2x4in.x 8 in, 47K (10cW)

When multiplying three numbers together, work with two numbers at
a time. Multiply the first two and then multiply the product of these
two numbers 3.:6 third number,

Think! Yax4in = 2in,
thus
A = 2in.x8in. = 16in2
Metric
Formula: A = Y2xbxh
Height = 20 cm
Base =10 ¢m
Area = 2x 10 cm x 20 cm
Think{ ax10cm = 5¢m
thus
A = 5cmx20cm = 100 cm?
Question  Find the area of the triangle.

The height line in this triangle is also one of the sides.
English HEIGHT
Formula: A = {z2xbxh Rkl
Height = 4in.
Base = 6 in, I
Area = lax6in. x4 in. BASE cin



Think!

if2x6in. = 3 in.

thus L,

A= 3in X 4in = 12in. Im_ﬂ-In_-
| 0Che

: Metric

Formula: A = '2xbxh BASE 15w
Height = 10cm
Base = 15 cm
© Area = Y2x15cmx 10cm

Y2 x 15¢m = 7.5 cm

thus 5
A=T5cmx10cm = 75cm

Think!

.mun-.amw@w u_q
1. Find the area of the sail on the boat. 26F+
_ _ (8w
13t

& oo

A il

Eommy

wr
]

2. Fina the area of the sign if it has a height of 15 in. (38 cm) and a
base of 10 in. (25 cm). BASE
101N, (25 cm}

Activity: EQUALS

Purpose To demonstrate how the area formula for triangles,
A = Y:xbxh, is determined. _

Materials  pencil red crayon
ruler typing paper
SCiSSOrs

Procedure

B Use the pencil to draw two shapes, a 4 in. (10 cm)x 6 in. (15 cm)
rectangle, and a 4 in. (10 cm) square.

ein(isem)
ri i

(i

B Draw a diagonal line across each of the figures.

‘B Color one triangle in each figure red, leaving the remaining two
triangles uncolored.

u CmnEnwo—wmo_.mS qﬁo::_unmo:_.ﬁubm_om.

® Arrange the four pieces to form two separate triangles, one colored
and one uncolored.




8 Compare the sizes of the two triangles.
m Combine the two triangles to form one rectangle.

m Rearrange the four pieces to change the size of the rectangle.

Results The rectangle is made of two triangles, each with the
same total surface area. The area of a rectangle is calculated by using
the formula

A = Length (Base) x Width (Height).
Since each triangle is one-half the area of the rectangle, the area of
each separate triangle can be calculated by multiplying the area of the
rectangle by 2. A formula for the area of each triangle would be

A = lf2x Base x Height.

Did You Know?

The largest pyramid, Quetzalcoatl, is focated in Mexico. This
structure is 177 1t (54.5 m) tall with a base area of 45 acres.

Solutions
1.
English
Formula: A = lAxbxh
Height = 26 ft
Base = 13 ft
Area = 2 x 13 ftx 26 ft

Think! 12x 13 ft = 6.5 ft
thus
A = 6.5ftx26ft = 169 ft’

Metric

Formula: A = }2xbxh
Height = 8 m
Base = 4m

Area = A x4mx8m

Think! 2x4cm ="2m
thus
A=2mx8m =16 m®

2.
English
Formula: A = l2xbxh
" Height = 15in.
Base = 1{ in.
Area = ¥2x101in.x 15 in.
Think! 12x10in. = 5in.
thus
A = 5in.x15in. = 75in?
Metric
Formula: A = Y2xbxh
Height = 38 cm
Base = 25¢cm
Area = ¥2x25cm x 38 cm

Think! 12x25¢m = 12.5¢cm
thus _
A - 12.5cmx 38 cm = 475 cm?



Metric

13 | B et
Area of Circles s Fl4x2mx2m
Think! 314x2m = 628 m

A=628mx2m = 1256 m

Purpose  To find the area of a circle using the formula A = n .
Question  Find the area of a cookie that has a diameter of 4 in.

Facts The formula A = = is read as: (10 cm).

Area = pi times radius times radius _

or
pi times radius squared _

Since pi (x) is always the same number—3.14—the formula can be 5 .
written as: _ C.L »

Area = 3.14 x Radius x Radius = 3.14r" Oﬁro OL%,

_ CHIP
L

Problems _ {COOKIES
Question A circular rug has a radius of 7 ft (2 m). What is the

surface area of the rug?

_ English
Formula: A = ixrxr
Radius = 7 ft
= 3,14 - English
A=314x7fxTft Formula: A = mxrxr
Diameter =4 in.
Think! 314x7ft = 2198 ft Radius = /2 x diameter
thus = lhx4in, = 2in,
A = 2198ftx7ft = 153.86 ft x = 3.14

When multiplying three numbers together, work with two numbers at A = 3.14x2in.x2in.

a time. Multiply the first two, then multiply the product of these two ] .
numbers by the third number. Think! w_u._.“ x2in, = 6.28 in,

A =628in.x2in, = 12.56in?



Metric
Formula: A = RXIXT
Diameter = 10 cm
Radius = Y2 x diameter

2x 10cm = Scm
=314
A=314x5cmx5¢cm

Think! 3.14x5¢cm = 15.7cm
thus

= 157cmx5cm = 78.5 cm?

Exercises

i mwo )

1. Determine the area om the lid on the can,

=

much material was not used?
12 in. (30cuA)

2. The second hand of the clock is 6 in. {15 cm) long. Determine the
area nx: the hand sweeps in 1 minute.

*3 A circle was cut from a 12 in. (30 cm) square of material. How

12 =\_¢
GOCm)

Activity: HOW BIG?

Purpose To demonstrate the effect a change in radius has on the

_size of a circle.

Materials 3 circular objects with diameters of approximatety 2 in.

(5 cm), 4in. (10 cm), and 6 in. (15 cm) (Note: The exact
size is not important.)

spool of thread ruler

pencil scissors

typing paper straight pin

Procedure

Use the circular objects to draw three separate circles en the typing
paper with diameters of approximately 2 in. (5 cm), 4 in. (10 cm),
and 6 in. {15 cm). .

Use scissors to cut each circle from the paper.
Stick a straight pin through the center of the smallest circle.
Place the paper in the palm of your hand with the pin pointing up.

Remove any paper covering the hole through the thread spool, then
position the hole in the spool over the pin.

While holding the spool, blow into the top of the hole.

Remove your hand from beneath the paper while ooEEzEm to
blow through the spool.

Repeat the procedure using the larger paper circles.

PAPER CIRCLE PIN INSIDE SPOOL  AIR PRESSURE



Resulis _ The smaller circles do not fail, but stay on the bottom of
the spool. The air flows out between the paper and the spool, produc-
ing a low-pressure area. The air beneath the paper pushes up with

enough force to keep the paper from falling. The circles finally get too-

large for the air to hold up. The largest circle falls.

Did You Know?

Qoraﬁngi&.&nﬁ had a diameter of 1,201 in. (3051 cm).
It was cut into 94,248 pieces.

Solutions
1.
English
Formula: = mxrxr

Diameter = § in.
* Radius = Y2 x diameter
' = lz2x8in. = 4in.
n = 314
A=~ 314x4in.x4in,

Think! 3.14x4in. = 12.56 in.
thus
A = 12.56in. x4 in. = 50.24 in.2
Metric
Formula: = axrxr

Diameter = 20 cm
Radius = {2 x diameter
. o= x20cm = 10cm
n = 314
A =314x10cmx 10 cm
Think! 3.14x10cm = 31.4cm
thus
A =3l4cmx10cm = 314 cm?

2.
. English
Formula: A = mixrxr
Radius = 6in.
A =314x6in x6in.

3.14x6in. = 18.84 in.
thus _
A = 18.841in. x 6in. = 113.04 in.

Think!

Metric
Formula: A = mXrXxr
Radius = 15¢cm
A=314x15cmx15¢cm

3.14%x15cm = 47.1 cm
thus
A = 47.1cmx15cm = 706.5 cm®

- Think!

*3. Calculate the area of the 30-cm square of material and subtract
the area of the circle to determine the amount of unused material.

English
Formula: A = Length x Width
Length = 12in.
Width = 12in,
A =12in.x12in,
= 144in’
Metric
Formula: A = Length X Width
Length = 30 cm
Width = 30 cm

A = 30 cm x 30 cm
= 900 cm’



English
EXIXT
12 in.
12 x Diameter
2% 12in. = 61n,
3.14
3.14 x6in. x 6 in.

.

1o_w:.E_m“ A
Diameter
Radius

I

I

n
A

Thinkl  3.14x6in. = 18.84in.
thus
A = 18.84in.x6in. = 113.04in.?
Area of square = 144.00in.’
— Area of circle = —113.04in.?

Unused material = 30.96 in.’

Metric
MUXIXT
30 cm
/2 x Diameter
i2x30cm = 15¢cm
3.14 .
3.14x i15cmx 15 cm

Formula: A
Diameter
Radius

R
A

It

Think! 3.14x15cm = 47.1cm
thus
A =471cmx15¢cm = 706.5 cm?
Area of square 900.0 cm
— Area of circle - 706.5 cm
Unused material 193.5 cm*

14
Surface Area

Purpose To determine the surface area of objects with different
shapes.

Facts The surface area equals the total outside area of an ob-
ject. The total surface area is the sum of the areas of the box’s top,
bottom, and four sides. Each of the six parts has the shape of a rectan-
gle, so the area of each part can be determined by using the formula

Area = Length x Width.

Problem

Question  Determine the surface area of this closed box.

(@,

— i~
5 -

6 I
lascw)

y

S (scwm)
§' A

k4 (. Qocn)Y



English

Top area = 4in. x2in. = §in? Exercises
Bottom area = 4in.x2in. = 8in? _
Left-side area = 2in.x6in = 12 in.? 1. Determine the surface area of the cereal box.
Front area = 4in.x6in. = 24 in. :
Right-sidearea = 2in. x6in. = 12in.? \_,
Back area = 4in, x6in. = 24 in.>
Surface area = 88 in.’ .
. 28ewt
P 4 m u
2 TOR R
3 zin. e
S F . K .
LEFT] FRONT |RIGHT| BACK . : {
$ioe SIDE cin A l}:.m_mo@.wmﬂup\

, _ u_\ ».U&oﬁ?oﬁa%ﬂgomﬁngp&g.
A2l Gorrom| A 4im |

Metric
Top area - = 0emx Scm = 50cm
Bottom area = 10cmx S5cm = 50 cm
. Leftsidearea .= Scmx15cm = 75cm
Front area = 15cmx10cm = 150 cm

LB L

Rightsidearea = Scmx15cm = 75 cm?
Back area = 15cmx 0 cm = 150 cm?
Surfacearea. = 262 cm?

S oom k-

SCH TOR .ymns_r.

T

T Activity: RAINBOW NECKLACE

5w purpose  To demonstrate that surface area can remain the same
,_x even though the shape of an object changes.

Asch fenrrom | A ON | Materials notebook paper pencil
scissors crayons
ruler

LEFT| FRONT (RIBHT] BACK
SiDE SiDE




Procedure

Use a pencil to draw a rectangle on the lined paper that is 4 in. (10
cm) wide and 12 lines long.

Cut the rectangle from the paper with the scissors,

Use the crayons to color each of the 12 lines on the rectangle
different colors.

_Alﬁs.mwoso A

m Fold the rectangle in half along the long side.
B Cut across the fold at points A and B. Stop about % in. (1 cm) from

the edge of the paper.

R
e

Resuits
zig-zag chainlike structure, but the surface area of the paper remained
the same. _

Notice that all the cuts are along the lines printed on the paper and .
that each cut stops '/ in. (1 cm) from the edge. The cuts alternate
from the folded edge to the open edge.

Cut along each of the printed lines alternating from the folded edge
to the open edge. Be sure to stop Y4 in. (1 ¢m) from the edge.

Start at point A and cut the folded edge off of the paper ending at
point B, (Note: Do not cut the folded edge from the two end
sections.)

W Carefully stretch the paper open and slip the rainbow-colored

necklace around your neck.

The shape of the paper changed from a rectangle to a

Did You Know?

The small intestine of a human fits snugly inside the abdominal
cavity. If this coiled tube is stretched out, its length is about 29 ft
O m).




Solutions

1. 2. The toy box is an open box with five square sides. Since each of
_ English the five sides has the same area, the total surface area of the box -
Top area = 7in.x 2in. = 14in? can be determined by multiplying the area of one of the sides by
Bottomarea® = 7in.x 2in = 14 F.“ five. :
Leftsidearea = 2in.x11lin. = 22in, .
B . . .2 . English
Mmca rea - wmu. X x m. = mw mu.u. Area of one side = 9in, x9in. = 81 in.?
ght-sidearca = Zinxllm. - 22in; Total surface area = 81 in.2x 5 = 405 in.”
Back area = +7in.x11lin. = 77i1n.
Surface area = 212 in.? &@mv
RS | 83
TOP  |Scw|7in (18 em) | <9, |
LEFT| <7 [RGHT| | Qin. (23cn)| Qin. Z3EM)| Ain. (23|
SIDE % SE| . BACK | |
_as. (23 |
_ Metric .
Area of one side = 23 cm x 23 cm = 529 cm®
_ Total surface area = 529 cm’x 5 = 2645 cm’
21n. <3
scu BOTTOM |53
F7in. (18cw)

_ Metric
Top area = 18cmx 5cm = 90cm?
Bottom area = 18cmx S5cm = 90cm’
Left-sidearea =  5cmx28cm = 140 cm’
Front area = 18cmx28cm = 504 cm?
Right-sidearda =  Scmx28cm = 140 cm’®
Back area = +18 ¢cmx28 ¢cm = 504 cm®

- 2

Surface area 1378 cm



When multiplying three numbers together, io_._w with two numbers at
H. m a time. Multiply the first two and then multiply the product of these
* two numbers by the third number.

Volume of Cubesand ., .. . ...

. — v . then
Rectangular Prisms Volme = 12in7 x4 in. = 48 in’
Metric
) Volume = Length x Width x Height
Purpose To find the volume of cubes and rectangular prisms us- = i5emx3cmXx 10 cm
ing the formula:
_ Volume = Length x Width x Height Think! 15¢cmx5cm = 75 cm?
. : - , then :
The formula is abbreviated Volume — 75 cm’x 10 cm = 750 cm?
. = Ixwxh
Facts . . . ipsl
: _ : Question  What is the volume of the box in Problem 1, if it is
Cubes and rectangular prisms have three different measurements, turned on its end? )
length, width, and height. Changing the position of the box does not
affect its volume but can change the labeling of the length, width, and English _ 5
height. When three units (such as in. x in. x in.) are multiplied, a small _ : ‘o :
3 is placed to the upper right of the unit {(in.?) and the combination is Volume M Awmanmxﬂw M:Ehﬂwwzx Height
read as inches cubed or cubic inches. : : : Gin.
- _ Think! 4in.x2in. = 8in.? ﬁmml_ mox:a&
Problems _ then o
. Volume = §in”x6in. = 48in. Wsﬁ . '
Question  Find the volume of the box. : o infocmn
English , Metric WIDTH LENGTH

Volume = Length x Width x Height
I0cmx5cmx 15 cm

Volume = Length x Width x Height
= 6in. X 2 in. x4 in,

K :
HEIGHT 4 . Think! 10cm x5 cm = 50 cm?
HOCK then -
4 _ 3 Volume = 50 cm’x 15 cm = 750 cm?
_T.m_s,mmnél*m_? : | .
Note: Changing the position of box did not change the three measure-

LENGTH
: WIDTH ments that were multiplied together, and the order in which the num-

bers are multiplied does not change the product.



1. What is the volume of the room?

2. Calculate the volume of the picnic cooler.
Kipw. Avmn:ev

I5in,

P

K-12in Gocw)?)

*3. A pitcher holding 122 in.’ (2000 cm’) of water is used to fill an
aquarium. Would 25 pitchers of water fill the aquarium®

(Bsew)

A

l6in.

@cm)
¥

Almow:.nm_nt:uav_h Gb

?-l
< o

Activity: MEASURING BOX

Purpose To determine how H.E-ov water a 4 in. (10 cm) cube will
hold. _

Meterials  pencil glue, white, all purpose
ruler scissors
stiff paper, such as a file folder
1 qt (1 liter) soda bottle, empty
bowl large enough to hold the box

Procedure

B On the stiff _.uuunn, draw a full-sized enlargement of the paitern
shown using your ruler.

o

<2
=
TAR =T A B

iy - A B

4in(ioew)

N Cut out the drawing and fold to make a cube s&r 4 in. (10 cm)
sides. .




B Use the glue to secure the tabs.

W Cover the seams inside the box with a generous layer of glue to
make the box leakproof.

B Allow the glue to thoroughly dry.
B Fill the t qt {1 liter) boitle with water,

B Place the box in a bowl to catch any water spills.

| Slowly pour the water from the bottle into the box until the box is
overflowing.

Results The box will _.EE Iqt(l _:..od of water, A 4 in. (10 cm)

M“ﬁﬂn _..Wm a volume of 64 in.? (1000 cm?). This volume equals ! qt
ter).

Did You Know?

The largest box of popcorn measured 25 ft (7.7 m)x 25 It (7.7
m)x6.06 ft (1.86 m). ;ngﬂgang&aﬁgg
Oriando, Florida, Dec 15-17, 1988.

Solutions
1.
English
Volume = Length x Width x Height
= 13ftx26 ftx8ft

Think! 13 ftx 26 ft = 338 ft’

then .

Volume = 338 ft x.m ft = 2704 ft°
Metric

Volume = Length x Width x Height

=4mx8mx25m

Think! 4mx8m = 32m’
then
Volume =32m’x2.5m = 80 m’

English
Volume = Length x Width x Height
= 12in. x 1Q0in. x 15 1n.

Thind  12in.x 10in. = 120 in.’
" then

Volume = 120in.>x 15 in. = 1800 in?

Metric
Volume = Length x Width x Height
30cmx25cmx 38 cm

Think! 30 cm X 25 ¢cm = 750 cm?
then _
Volume = 750 cm?x 38 cm = 28,500 cm®



3.
English
1 pitcher = 122 in?
25 pitchers = 25x 122 in.}

= 3,050 in.”
3,050 in.” is less than the 3,840 in.? volume of the aquarium.
: Metric
1 pitcher. = 2,000 cm?
25 pitchers = 25 x 2,000 cm?
= 50,000 cm’

50,000 cm” is less than the 62,730 cm® volume of the aquarium.

Answer No, 25 pitchers of water will not fill the aquarium.

16
Volume by Displacement

Purpose . To calculate the volume of an object by water displace-
ment.

Facts When an object is placed into a container of water, the

. amount of water the object pushes out of its way is equal to its volume.

The water is being displaced, pushed aside, by the object; the object’s
volume is thus determined by the amount of water it displaces.

Problem

Question A rock is placed in 50 qt (50 liters) of water. The water
level rises to 60 qt. (60 liters). What is the volume of the rock?

Water volume + Rock volume = 60 qt (liters)
— Water volume = —50 qt (liters)
Rock volume = 10 qt (liters)

()

W)

i
il




Exercises

1. What is the volume of the fish?

Materials 2 rubber bands

2. How much of the water is displaced by the toy diver?

[ =5

3. Each metal wmz displace: .
. places 0.1 gt (0.1 liter). Stud i
determine the number of balls in the jar. ) Study the picture to

520T(W

LU

Activity: SAME SIZE?

Purpose To compare the volume of your hands.

marking pen
fish bowl helper
masking tape

Procedure

Place a strip of tape down the side of the fish __uoi.
Fill the bowl three~quarters full with water.

Use the pen to mark the water level on the tape. Label this starting
mark with the letter S.

Slip one rubber band around each of your wrists at exactly the
same place. (Note: Be sure the rubber bands do not cut off your
circulation. They should not be so tight as to cause the skin to
pucker.)

Push your left hand into the iwﬁ_. until the rubber band is touch-
ing the surface of the water. .

Ask your helper to mark the level of the water on the tape and label
the mark with the letter L.

Remove your hand and add water to bring the level b~ck to the
starting mark, S.

Push your right hand into the water until the rubber band touches
the surface of the water. B




N Have your helper mark the level of the line on the tape with the
letter R. _

Results The lines R and L are very close together or possibly the
letters are at the same position. Each hand pushes the water out of its
way as it enters the liquid. The volume of each hand is equal to the
amount of water it displaces. Your hands are not exactly the same, but
the measuring instrument in this experiment is not sensitive enough to
indicate small differences, so equal volumes for your hands may be

shown. Volumes of objects such as hapds, rocks, pieces of gold, or any Purpose

irregular-shaped objects can be determined by water displacement.

Did %0.: Know?

The weight of the water that your hands displaced is about the
same as the weight of your hands. This is because the weight of
the human body is about the same as an equal volume of water. .

Solutions
1.  Water volume + Fish = 4.8 qt (liters)
~ Water volume = —2.0 qt (liters)
Fish volume = 2.8 gt (liters)
2.  Water volume + Volume of toy diver = 16.85 qt (liters)
— Water volume = 16.53 qt (liters)
Volume of diver = (.32 gt (liters)

3. Water volume + Balls = 10.0 qt (liters)
— Water volume = — 5.2 qt(liters)

Volume of balls = 4.8 gt (liters)

To determine the number of balls, divide the displaced volume of
all the balls by the volume of 1 ball.

4.8 qt liters) + 0.1 qt (liter) = 48 balls

17
Liquid Capacity

Facts

Problem

To measure and determine equivalent liquid capacities.

Unit Abbreviation Equivalent Measurements
quart t 1 liter =1 gt

liter m. 1 liter = 1000 mi
milliliter ml 1 liter =4 cups

cup c 1cup =250 ml
tablespoon T IT =15ml
teaspoon tsp _ 1tsp =5ml

Question A pitcher contains 2 qt (2 liters) of lemonade. How many
cups (250 ml) can be filled with the lemonade?

Facts:

2qt = 2liters
2 liters = 2000 ml
lcup =~ 250 ml
?cups = 2000 ml

250 ml x? = 2000 ml
250 mix 8 = 2000 ml~

Answer 8 cups



Exercises Activity: THE GLOB

1. Rewrite Kimberly’s recipe for chocolate milk using milliliter mea- o . .
suring units. - Purpose To measure and use equivalent capacities.

GLOB SOLUTIONS

sodium borate solution

Recipe {or: ﬁ..%nOn.O\nuk >\\\\\4 - | 15 m! sodium borate + 1 liter water
Ficamt Hhe kitchen uE Cerl liquid adhesive solution
_swsmm_.nln _ 18 mi liquid adhesive + 18 ml water

{ Geato il T

Z21sjo chocolate %ﬁﬂ&_

EQUIVALENT GLOB SOLUTIONS

borax solution

1 T borax + 1 quart water
glue solution

4 f1 oz glue + 4 f1 oz water

Materials borax (sodium borate), found in supermarket with

2. Jennifer makes a 2 qt pitcher of orange juice by combining 500 ml : washing detergents :
of orange juice concentrate and water. How much water was 4 £1uid oz bottle of liquid glue, white all-purpose
added to fill the pitcher? 1 measuring spoon, distilled water <

_ tablespoon (15 ml) 2-qt {2-liter) bowl
*3. Lauren has been asked to pour 5 liters of water into the fishbowl 1 measuring cup, marking pen
by using the unmarked buckets. Describe a method that she can 250 ml capacity 2 clean, empty quart (liter)
use to measure the hiquid, 2 resealable plastic jars, with one tight-fitting
. bags lid
Procedure

m Make a borax solation by filling one of the qt (liter) jars with water.
Label the jar Borax with the marking pen. Add 1 T (15 ml) of borax
to the water. Put the lid on the jar and shake vigorously.

®m Make a glue solution by emptying a 4 flnid oz bottle of glue into a
second jar, labeled Glue. Fill the empty glue bottle with distilled
water and pour the water into the jar. [Or measure out 4 ounces (18
ml) of glue and 4 ounces (18 ml) of water.] With a clean spoon, stir
until the glue is thoroughly mixed.




W Pour | measuring cup (250 ml) of the borax solution into the
empty bowl.

Slowly pour the glue solution into the bowl containing the borax.
Stir as you pour.

Use the stirring spoon to dip the glob out of the bowl.
Place En glob on top of a plastic bag for 2 minutes.
Pick the glob up with your fingers and squeeze.

Transfer the glob from one hand to the other, and ..
and your hands are dry. > squeeze until it

™ Squecze it! Pull it! Stretch it! Have fun with it!
] g?ﬁgmnanoﬁovgogmgnﬁas store,
® Wash your hands when you are finished,

\.\

Resufts A white, pliable glob is formed that stretch
. s es and breaks
h . A
easily W nnm UE.F& apart sharply but flows if placed where gravity is

You can make different colored globs by adding a d
ing to the glue-water mixture. by adding a drop of food color-

Solutions
1. Facts 1cup = 250 ml
1tsp = 5ml
Think! 1 cup milk = 250 m! milk
2tsp = 2x 5 ml = 10 ml chocolate syrup
2. Facts:
1 gt = 1 liter
1 liter = 1000 ml
Think! 2qt = 2 liters
2 liters = 2000 mi
Think! Volume of pitcher - Volume juice = Volume of water
2000 ml - 500 ml = 1500 ml
Answer 1500 ml of water _
*3. Facts:

1. Fill Bucket B with 4 liters of water.

2. Fill Bucket A with 3 liters of water from Bucket B..

3. Pour the 1 liter of water left in Bucket B into the fish bowl.

4. Fill Bucket B again and pour the 4 liters of water into the
fishbowl to make a total of 5 liters.



18
‘Mass

Purpose To become more familiar with metric units and choose
equivalent metric mass measurements,

Facts Milligram (mg), centigram (cg), gram (g), and kilogram
(kg) are metric units used to measure mass.
1000 milligrams (mg) = 1 gram (g)
100 centigrams (cg) = 1 gram (g)
1000 grams (g} = 1 kilogram (kg)

Problem

Question Choose the object that you think will baance the meas-
ured mass on the scale.

You must first make mental comparisons of the mass of each of the
three objects. Which one has the greatest, medium, or least mass? Now
evaluate the mass on the scale. Is 7 kg a large, medium, or small mass?
Since kilogram is the largest of the three mass units used in this
exercise, find an object that has a large amount of mass, such as the
bowling ball,

Exercises

1. Which object has a 5 g mass?

&

T

_ ¥

2. Which of the bags will balance the child on the seesaw?

'3. How many boxes of paper clips are needed to balance the 1500 g
pot of flowers?




Activity: wbrbzo.mb

Purpose - To make and use a balance to compare metric masses.

Materials  clothes hanger with
_ paper rod

2 paper cups

string

pencil

heavy book
scissors

ruler

small paper clips
coin

Procedure

Cut two 12 in. (30 cm) lengths of string.

Use the point of the pencil to make two holes in each of the paper
cups. ,_,.:o holes should be near the top and on opposite sides of the
cups. :

On each cup, tie one end of a 12 in. (30 cm) string in each hole to
form a loop. :

Remove and discard the paper holder from the clothes hanger.
Place the book on the edge of a table.

Slip .:6 oE.m of the pencil under the book, leaving most of the
pencil hanging over the edge of the table. -

Hang the clothes hanger on the pencil.
Hang the string of each cup on one hook of the clothes hanger.

Bend the wire arms up or down to make the two paper cups hang

level.
m Place a coin in the left cup.
m Add paper clips to the right cup, on¢ ata time, until the cups again
are level. _ _—
Results The cups and string have an equal mass and balance on

the arms of the clothes hanger. The number of paper clips needed to.
balance the coin will depend on the mass of the coin that you use.

Did You Raoiu

The brachiosasrus is believed to have been about 39 it (12m) tall,
75 It (25 meters) long, and have a mass of 45,000 kg. _

wo_&"molm

1. Order Largest Emw_m = Car

Medium mass = Can of soup
Least mass = Pencil

Think! 5 grams is a small mass. A paper clip masses about 1 g,
which object would be about the same mass as five pa-

per clips?
Answer Pencil
Largest mass = 50 kg

Medium mass = 50 g
Least mass = 50 mg

2. Order

Thinkl 50 mg is the mass of about 5 fleas, and 50 g equals the
mass of 50 paper clips. The child would be balanced by

the bag massing 50 kg.

Answer 50-kg bag



*3. Think! One box of paper clips
Mass of flower pot
Mass of one box x Number of boxes
100g X ?
100 g X 15 boxes

Answer |5 boxes

100 g
1500 g
Mass of flower pot
1500 g
1500 g

I.

19
Weight

Purpose  To become more familiar with the weight measurements
of ton, pound, and ounce.

Facts '16 ounces (oz) = 1 pound (Ib)

2000 pound (Ib) = 1 ton (T}

Reference items:

Small car = 1 ton
Loafofbread = 11b
Slice of cheese = 1 oz

F.oEnB_

Question  Choose the item that weighs closest to 16 pounds.

Question  Mentally label the objects as largest, medium, and least
weight. Compare each object with some known reference such as those
in the Facts section of this exercise. Now evaluate the weight of 16 1b,
which is the weight of 16 loaves of bread. The most likely choice would
be the bicycle.
. . 119



Exercises

1. Which object weighs 2 ounces?

3. What is the weight of the elephant?
a. 2 tons
b. 2 ounces

¢. 2 pounds

4. Three kittens were placed inside a basket to weigh them. If the
empty basket weighs 4 pounds, how much does each kitten weigh,
assuming they have equal weights?

Activity: FORCES

Purpose To demonstrate forces that affect weight.

Materials large rock (a brick scissors

_ will work) rubber band

string bucket

Procedure
m Fill the bucket 3% full with water.
® Tie the string around the rock.
m Cut the rubber band to form one long strip.
® Tie one end of the rubber band sccurely to the string around the

rock.



®m Hold the free end of the rubber band and slowly pull upward untii Solutions

the rock is suspended.
B Observe the length of the rubber band. © 1. Order  Largest weight = Hippopotamus
) _ Medium weight = Jar of jell
@ Slowly lower the rock into the bucket of water until it is suspended _ Least iom.w:E = wmoo.hm vwoma

about in the middle of the water.
Think! 2 oz is a small weight. A slice of cheese weighs 1 oz.

Which object weighs the same as two slices of cheese?
Answer The slice of bread. -

2. Order Largest weight = Baby
Medium weight =" Cereal
Least weight = Paperclip

Think! The ton unit will not be used since none of the three
objects weights as much as a car. This leaves the pound
and ounce units as choices for each object’s weight. Since

M Again observe the length of the rubber band. a EMM of U_.nmm iﬂm_rm 1 __um. W.EMJH of the three items
weighs as much as 8 loaves of bread?

Results The rubber band is much longer when the rock i

pended in the air than when it is in water. A force called m_.»iahmuw“ﬂ
the rock toward the earth? the amount of this pull is called the weight
of the rock. The upward push of air changes the weight some, but the
upward push of the water makes a more noticeable ormnmw in the

Answer The baby.

U

3. Order Largest weight = 2 tons
: Medium weight = 21b

weight of the rock., Least weight = 2 oz
Did Yo . Think! You know that 2 oz is the weight of two slices of cheesc
ou Know? and that two loaves of bread weigh 2 1b. -
Weight is a resuit of the pull of gravit ial bodi | |
A 'y. Other celestial bodies have i
%ﬁ&nﬂ. but in varying amounts. The char. cates a4 . Answer The elephant B:.ﬁ.io_mr 2 tons.
ﬂﬁ.hm. on different e ) § person
bodies in our solar system. 4. Weight of the basket + Weight of the three kittens =  101b
Where Weight . — Weight of the basket = - 41b
Earth 100 1b . Weight of the three kittens = 6b
oan 270001 Think!  Weight of the three kittens = 6 1b
Mars a8 lb _ Weight of 3 kittensx ?lbs = 61b
., ] o _ 3x2lb =61b
Divide your weight by 6 to determine your weight on the moon.
Answer Each kitten weighs 2 1b.




Nc | Problem |
ian Take w_nBuoBﬂEn readings from the two thermometers.
Temperature Question Take 1

Fahrenheit Scale e

] : Think! The height of the liquid in the thermometer is at the
Purpose  To read Fahrenheit and Celsius thermometers, third mark above 50°F. Each mark equals 2°F.
Facts The two types of thermometers used in this exercise are Thus, the reading on the zua__.Banﬁ_. 830°F
Celsius and Fahrenheit. Notice that the Fahrenheit scale has five divi- .
sions between each printed number. Each division equals 2 degrees. : F
There are 10 divisions between each printed number on the Celsius A

scale. Each division equals 1 degree. The 5th mark on the Celstus scale
is longer to make it simpler for you to find the mid-point.

yqs 50 r
C P
[ 40 |
- Isius Scale .
: _ %Mo w&m_: of the liquid in the EnnBoﬁnﬁn is at the fifth
: | mark above 10°C. Each mark equals 1°C.
L - ulwo Thus, the reading on the thermometer is 15°C.
. \NL\- N

The symbol for the word degree is a small raised circle. °F is read as
degrees Fahrenhieit and °C is read as degrees Celsius.

Examples: 30°C is read as 30 degrees Celsius

: 40°F is read as 40 degrees Fahrenheit




Exercises

1. Read the thermometer,

2. Read the thermometer.

_ —
3. Which thermometer reads 10.5°C?

4. Which thermometer reads 69°F?

A Fe
4

0

60

-~
5. Use the labels on the diagram to find the temperature of
the following.
a. Body temperature of humans in degrees Celsius
O‘

_—

-

E

each of



Activity: STRAW THERMOMETER

Purpose = To demonstrate how a thermometer works.

Materials  blue food coloring 2 soup bowls large enough

straw, small, with to hold the bottle
little or no color 2 ice cubes
modeling clay, glass soda bottle
- walnut-sized piece measuring cup (250 ml)

Procedure

Half fill the measuring cup (125 ml) with water.

Add drops of blue food coloring to the water and stir. Continue
adding the coloring until the water is deep blue.

Place the end of the straw into the colored water.

While the straw is in the water, place your index finger over the
open end of the straw.

Hold the straw closed with your finger while lifting the straw out of

ano_onoaémﬁ_.m:n Emnanm:uo?nnnnmi?o nBﬁQmoam
bottle. -

ARM WATER.

sing your other hand, seal around the mouth of the bottle with
. __Womoa removing your finger from the end of the straw.

i lease
d water plug will move up the straw when you rel
oﬂom.o: comes out the top, try again. If it falls out the cozcmr
Mﬂmﬁ»ﬁ with a smaller diameter. You want the water to mﬁ_w in
e straw. .
kiir one of the soup bowls half full with warm water from the |

fihe socond bowl is to be filled half full with cold water from the
Smicet. Add the two ice cubes to this water,
.. ce the empty soda bottle with the straw in the warm water.

aove the bottie fromx the water when the colored water in the
w starts to move.

Place the bottie in the ice water.

tAgain remove the bottle when the colored water in the straw starts

d wvater moves up when the bottle is Ewooa in
Fm water »Mnro %Qﬂﬂnﬂrnu the bottle is in cold water. The air inside
k bottle expands when heated. This expanding gas pushes the .8_.
bl water up the straw. Ciooling the air inside the bottle causes it to
btract, and the air above the straw pushes the colored water down-
Bd. Liquids inside thersmometers are in a closed tube. When the
bid is heated, it expands and moves up. Cooling the liquid causes
Mraction, and the liquid moves down the tube.



Did You Know?

The average person has a body temperature of 98.6°F (37°C). A
human cannot live with a body temperature above 109°F (42.8°C)
or lower than 95°F (35°C). Marathon runners in hot weather
have been known to attain body temperatures of 105.8°F (41.°C).

Solutions

1. Think!

2. Think!

The height of the liquid in the thermometer is at the
fourth mark above 80°F. Each mark equals 2°F.

Thus, the reading on the thermometer 1s 88°F.

The height of the liquid in the thermometer is at the
eighth mark above 20°C. Each mark equals 1°C.

Thus, the reading on the thermometer is 28°C.

3. Thermometer B reads 10.5°C.

Think!

The height of the liquid in thermometer A is at the fifth
mark above 10°C. Since each mark equals 1 °C the tem-
perature reading is 15°C,

The height of the liguid in thermometer B is halfway
between 10°C and 11°C and can be read as 102 or
10.5°C,

4. Thermometer A reads 69°F.

Think!

The height of the liquid in thermometer A is halfway
between 68°F and 70°F and is read as 69°F.

The height of the liquid in thermometer B is halfway to
the first mark. Since each mark equals 2 degrees, the
temperature would be a little less than 61°F. or about
60.9°F.

_ 5. a. Body temperature of humans

b. Body temperature of humans

I

37°C.

98.6°T.
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Graphing

Bar Graph
Purpose To interpret information on a bar graph.
Facts Bar mﬁﬁwm. make comparing information easier. Each

box on the graph has the same value, and the starting value is always 0,
not 1.

Problem

O:@a:o:CwnEo<maom_cm_.mnmﬂ:Smnmionogmmozm
through 5. ’ :

DAVIN . AGES
LAUREN OF
KIMBERLY H  CHILDREN

JENNIFER B

012345678910

—h
-

Who is older, Davin or Jennifer?

. Which children are older than Davin?

. Name the children who are younger than Jennifer.
. Who is the oldest?

h W N

List the ages of the children. S

The numbering on the horizontal scale indicates that a length of 2
boxes equals 1 year. A length of one box would then equal '/ ofa
year. _



1. Thinkl  Who has the longer bar, Davin or Jennifer? AVERAGE. SPEED OF _Pngyrnw

Answer Jennifer . MILES PER HOUR (MPH)
] _ ¢ 0 20 30 40 60
2. Think Who has bars longer than Davin’s bar? CHICKERN
Answer Kimberly and Jennifer GRIZZIV BEAR
. . CGAT
3. Thinki  Who has bars shorter than Jennifer’s bar? .
ELEPHANT
Answer Davin and Lauren LION
4, Think!  Who has the longest bar? PG
Answer _HQEVQE MAN :
. 16 32 A48 Ha
5. Think! Start at the right end of each child’s bar, and follow thx¢
line it touches all the way to the bottom to find th KILOMETERS PER HOUR _m_":w_ i)
number on the scale, _ _
| o, Which animal$ have the same speed?
Answer Davin 4 years
Lauren 3 years . {. How many animals ate faster than the pig?
Kimberly 9 years ¥ _ ek ter than the pig?
Jennifer 6 years 2. Use the following bar graph to answer Questions 2 through f. £
Exercises a. How many vears does each squdre measure?

1. Use the following bar graph to answer Questions a through f. D b. Which animal bas the shortest life span?

termine all speeds in miles per hour and in kilometers per hour
¢. How many animals live longer than a zebra?
a. How much speed does each square measure? a
d. How many times jonger does the bear live than the pig? >
b. Which is the fastest animal? .
&. Which animal lives twice as long as the rabbit?
©. What is the difference in the speed of the lion and the cat?
f. How many animals have the same life span as a dog?
d. How many animals are slower than man? T —



AVERAGQE. LIFE SPAN OF ANIL _
MALS m Place the beans between the paper lining and the glass. The beans
should be evenly spaced and about 1 in. (2.5 cm) from the top of

0 1 2 3 4 7 TEARS .
6 & & ) . _
9 1 ,__ 2 13 M I5 16 17 18 19 2C the glass.
GRIZZLY BEAR —
CAaT [ |
CHIMPANZEE
cow
DoG
MOUSE
PIG
RABBIT .
B Moisten the paper towels in the glass with water. You do not want
TIGER . .
the paper to be dripping wet, only moist.
ZEBRA ® Keep the paper moist and observe each day until the beans start to
Erow.

m When the first sign of a leaf appears, place a piece of tape on the
outside of the glass to mark the position of the top of the leaf. The
tape marks the beginning of the growth measurements.

Activity: BEAN m Measure the growth from the tip of the leaf to the top of the tape
y E GROWTH after 24 hours (1 day). Record as the growth for day 1.

" Purpose | To graph the growth of a bean.

Materials 4 pinto beans ruler
paper towels note pad
masking tape ﬁgo“

1 drinking glass
Procedure
W Fold a paper towel, and line the inside of the glass with it.

B Wad sheets of paper towels and .
. N . stuff them
paper lining tightly against the glass. into the glass to hold the




m Continue to measure and record the growth for 7 days.

m Use the measurements to construct a bar graph.

<
SErarar:

Results _.s takes about 7 da

syl : ys before the bean starts to grow,

”H._“rhw another 7 days, the EE:. growth is very quick. Many nnumw_n.

ters of w_.oiﬁ can occur overnight. The bar graph provides an easy
y to picture determine how fast the bean grows each day.

Did You Know?

ﬁ%»%é»%u suntiower plant is 24 ft 2/3 in.

Solutions

1. a. The numbering on the horizontal scales indicate that each
square equals 2 mph (3.2 km/hr).

Think!

Answer

Think!

Answer

. Think!

Answer

Answer

. Think!

Answer

Which animal has the longer bar?
Lion

Start at the right end of the bars for the lion and
the cat. Follow the lines up and down to find the
numbers on the scales.

Speed of the lion = 50 mph (80 km)/hr
—Speed of the cat = — 30 mph (48 km)/hr
Difference = 20 mph (32 km)/hr

The lion can run 20 mph (32 km/hr) faster than
acat. _

How many bars are shorter than the one for
man?

Two; the chicken and the pig

_ How many bars are exactly the same length?

Two; the bear and the cat

How many bars are longer than that of the pig?

Five; the bear, cat, elephant, lion, and man

. Each square measures one half year.

Which bar is closest to the left?

Mouse



o.u.?.:w._ Eoiﬂm:wwmamﬁmmmnrn:oEolm_u::mumm
_ the bar representing zebras?

Answer Three; the bear, chimpanzee, and tiger
d. Determine the life span of the bear and the pig by following

each bar to the right and then down to the scale. Take the
difference between the numbers.

Life span of the bear = 19 years
— Life span of the pig = — 10 years
Difference = 9 years
Answer  The bear lives 9 years longer than the pig.
e. Think! How many bars extend to the right exactly the

same distance as that of the dog?

Answer One; the bar of the cat
f. Determine the life span of the rabbit by foliowing the rabbit’s
bar to the right and then down to the scale.
Life span of the rabbit = 35 years
Multiply the rabbit’s life span by 2.
2 X 5 years = 10 vears

Find 10 years on the scale and move upward until wow reach a
bar that ends on the 10-year line.

>__..u§mq Pig
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Line Graph

Purpose To interpret information on a line graph.

Facts Information is recorded as points on the graph. A line is

formed by joining the points in order starting on the left ..Ea.Boinm 1o
the right. It is not always necessary to start from zero on a line graph.

Problem

Question For one week, Jennifer took a daily math test. The scores
from these tests are recorded on the line graph. Use the graph to
answer Questions 1 through 3.

GRADES ON MATH TESTS

{00

q0 /

@ e |/
5P \ T/
3. \|/
D Y
.qu

.0

MON TUES WED THURS FRI

1. On which day did Jennifer know the most answers?

2. On which day did she know the fewest answers?



3. On which night did Jennifer watch television instead of studying
for her math test? .

1. Think! Which day has the highest point on the line?
Answer Wednesday
2. Think! Q.Emor day has Po lowest point on the line?
Answer Thursday
3. Thinki  Thursday was the day she scored the lowest grade. We
can thus assume that she watched television on Wednes-

day night instead of preparing for her test.

Answer: Wednesday night

Exercises
1. wo_unn.ccwm candy with his allowance money. The number of

candy bars he ate during 1 week is recorded on the line graph. Use
the graph to answer Questions a through d.

CANDY EATEN DURING WEEK

CANDY (& of BARS)
O —HMuwp oo
[

SUN  MON TUES WED THURS FRI SAT

a. On which day were the most candy bars eaten?
b. On which days were more than three bars of candy eaten?
¢. How many days did Robert not eat candy?

d. How EE@ bars of candy did Robert eat during the week?

_ Russell timed his pulse rate before and after exercising to deter-

mine his recovery pulse rate, the time it took for his pulse rate to
return to-normal. His pulse rates are recorded on the line graph.
Use the graph to answer Questions a through d.

PULSE RECOVERY RATE

160
40

]
120 A //

—

8

X
Q

3

]
Q

PULSE RATE- BEATS PER MINUTE
8
B

o]

1l 2 346 67
TIME-MINUTES

~ a. What is Russell’s normal pulse rate?

b. How long did he exercise?
¢. What was his highest pulse rate?

d. How long did it take his pulse to return to normal?



Activity: HOW FAST?

Purpose To use a distance versus time line graph to compare the
speed of a moving object at different times.

Materiais  ruler notebook paper
book SE.En
timer, second hand pencil
on a watch helper

Proceadure

B Place 6 sheets of paper on the floor to form a long path.

B Position the book on the edge of the paper trail.

B Rest one end of the ruler on the onmo..um the book and the other end
on the paper.

# Hold the marble at the top of the ruler.

B Release the marble, allowing it to roll down the center groove in
the ruler.

'@ Your helper should be ready with a pencil to mark the position of
the marble as it rolls across the paper. -

W Start timing as soon as the marble touches the paper.

® Count aloud the passing of each second until 4 seconds have
passed. :

B As cach second is announced, on, helper should mark on the
paper the position of the marble.

o Measure and record the inch and centirr er distances from the
end of the ruler to each mark.

DATA TARLE = DATATABLE 42
TiME [MSTANCE] spEED TME [DISTANCE! SPE
SECONDS INCHES [\N SECOMS SECONDS h.m.nrmmm IN mmanUom

® Plot the data on a line graph. Use a solid line to connect inch
measurements and a dashed line for the centimeter distances.

CHANGING SPEED

HN$...| m— mo..m.
20 A so3
3 16 & 40 5
5 12 i @OAW 30
9 g Iy 20%
: AR 5
uﬂ.. 4 i 10 =
» k\ v m
a QO o3
_ 2 3 4 3
SECONDS

B Observe the steepness of the lines between points.

Results The marble moves a greater distance during the first
second because it is traveling at a faster speed. The speed decreases
until finally the marble stops. This decrease in speed is indicated by
the decrease in distance traveled. The height of the line between points
indicates the speed. The Steeper the line, the faster the speed. A hori-
zontal line indicates no change in distance, thus a speed of zero,

_bu.& You Know?

The marble slows and stops dve to Iriction. Friction is a resist-
ance to movement. Without Iriction, the marbfe would have con-
tinued to move until it hit another object, This is what happens fo
moving objects in space. _




' Solutions

1. &. Think!
.bzuinq

b. Think!
Answer

c. Thinid
Answer

d. Think!

- Answer
n_. a. _TE:__...__

Answer

b. Think!

Answer

¢. Think!

Answer |

Which day has the highest point on the line?

Friday

Which a.&a have points higher than the horizon-
tal line representing 3 candy bars?

Sunday, Friday, and Saturday

Which days have points on the horizontal line
representing 0 candy bars?

Two;, Wednesday and Thursday

How many candy bars did he eat each day? Add
them up to find how many he ate that week.

4+2+1+6+4 =17
What was the beginning and ending pulse rate?
70 beats per minute

When did the rate start to increase and when did
it stop? It began increasing at 1 minute and
stopped increasing at 3 minutes. How many

" minutes passed between these points?

Two minutes

What is the highest point on the line? Follow this
point to the left scale and read the number.

150 beats per minute

d. Think!

Answer

At irmﬁ. c.msn did the rate start to change and
E_ﬂuon did it return to normal—70 beats. per
minute? It started increasing at ! minute and

returned at 6 minutes. How long between these
time periods?

5 minutes
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Pictograph

_u.__ﬁou.m To interpret and construct pictographs.

Facts

number of objects. In the problem below, a book is used as a symbol to .

Pictographs contain symbols that represent a specific

represent 10 books that had been read. Pictographs are fun and easy to
‘read. Symbols show data involving large or small numbers.

Problem

Question  The number of books read by five different people was
recorded on a pictograph. Use the pictograph to answer Questions 1
through 3. . :

U.

NAME BOOKS READ IN ONE YEAR.
EACH 1 STANDS FOR [0BOOKS

RYAN [

KIMBERY| YT 1 QI I Q|

DAVIN [oy2

JENNIFER| D (Y1 Q
LAUREN [T O

Who read the fewest books?
How many books did Jennifer read?

How many more books must Davin read to equal the books
read by Jennifer?

a. Think! Which name has the fewest book symbols?

Answer Um&u.
b. Think! " How EE@ symbols follow Jennifer’s name?
. There are 21/2 symbols. The haif symbol would
equal half of 10 or 5.
22 symbois = 20 +5 = 25 books
Answer 25 books
¢.. Think! How many symbols follow Davin’s name? The 1

symbol indicates that he read 10 books.
10 books +? = 25 books read by Jennifer

Answer 15 books

Exercises

1. A group of children opened a lemonade stand. They sold each
glass of lemonade for 10 cents each. Use the pictograph to answer
Questions a through e about the lemonade sales.

GLASSES OF LEMONADE SOLD 1N ONE WEEK
EACH @ STANDS FOR 10 GLASSES
Tt MONDAY
TUESDAY
WEDNESDAY
THURSDAY |
FRIDAY
SATURDAY
SUNDAY




a. On which day were the most glasses of lemonade sold?

b. Lauren drank the unsold glasses of lemonade on Saturday. If 70
glasses of lemonade were prepared for Saturday, how many
glasses did she drink?

¢. On s&ﬁc two days were the most sales made?

d. On E_.:nw &Q was the least amount om money made from sales? .

*e. How much money was collected from the sales of the lemonade?

2. A balloon was given to each person attending a school carnival.
. Use the pictograph to answer Questions a through d.

oy |(9 CARNVAL ATTENDANCE ~e
_ STANDS FOR 50 PEOPLE %
FRIDAY O.@.‘Cb Mu |
SATURDAY{{ :
o y
7L

a. On which day were 250 balloons given away?
b. How many people attended the carnival during the 3 days?

¢. 400 balloons were prepared for Saturday. Were there enough
balloons?

Activity: COIN DROP

Purpose To collect data and record it as a pictograph,
Materials 1 gallon (4 liter) jar | paper

ege holder or cup pencil

10 coins

Procedure

Center the egg holder in the bottom of the jar.
Fill the jar with water.
Hold one coin at a time above the water’s surface.

Drop each coin so that it falls through the water and into the egg
holder. .

® Use 10 coins for each turn.

® Draw a pictograph on the paper. Record the number of coins that .
fall into the egg holder during 10 turns, cm:_m a circle to represent
each coin in the holder. _

COIN m. DROPPED IN HOLDER
TURN () 3TANDS FOR ONE CON
1 3 _
©
L
\\N.W\\F\\»F\.\\\\L

Results The coins fall straight down through the air and flip to
the side when they hit the water’s surface. A position above the water
can be found to allow more coins to fall into the egg holder.



Turn Coins Dropped in Holder

O Stands for one coin.

10

Did You Know? T

ﬂ”u nrn:&am Awdnao.a ﬂ..ma_. it enfers water, as &B. the coins.
nnnmnugoa. in the direction of light is called refraction and
jects in water to appear to be where they are not.

Solutions

1. a.

b.

c.

»
e.

2. a.

Think!

Answer

Think!

Answer
Think!
Answer

Think!

Answer

Think!

Answer

Think!

Answer

Which day has the largest number of glass sym-
bols?

Saturday .

Find the -difference between the number “of
glasses prepared and the number of glasses sold.
How many were sold? How many prepared?
prepared (70)—sold (65} = 5 glasses

Lauren drank 5 glasses of lemonade.
Which two days have the most symbols?
Friday and Saturday

On which day were the least sales made? This
will be the day the least amount of money was
made.

m:un.&

How many total glasses were sold? Count all of
the symbols and multiply by the cost of one
glass, 10 cents. 26 ,e,QBcoa x 10 =260

260 glasses x $0.10" = $26.00
$26.00

Number of people - Number of balloons
2 symbols x 50 = 250
? = 5 symbols

Thus, the day having 5 balloon symbols 18 the
day that 250 balloons were given away. .

Friday



b. Think!

Answer

€. Think!

Answer

? balloon symbols x 50 = Total attendance
16 x 50 = 800 people

800 people attended the carnival.
How many people received balloons on Satur-

day? :
7 symbols x 30 = 350 people

-400 balloons - 350 balloons = 50 ballcons

Yes, there were 50 extra balloons.
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Circle Graph

Purpose To interpret information on a circle graph.

Facts Information on circle graphs is usually shown as a per-
centage. The larger the area of the graph used, the greater the percent-

age represented. The whole circle represents 100 percent or the total

" amount. Dividing the circle in half makes each section equal to 50

percent, and four equal divisions produce 25 percent portions.

Percentage is a special ratio that compares a number to 100. The
percent symbol, %, means hundredths. 60% is read as “sixty percent”
and means 0/ 100, sixty hundredths. Percent numbers can be expressed
as a decimal number by dividing the numerator by 100. Thus 60% is
the same as /100 or .60. _

1007

Problems

Question 1. Twenty children were asked about their favorite
snacks. Find the number of children that ate each type of food.



a. 35% like potato chips _ . a. Think! 78% +21%+ 1% = 100%

b. 60% like candy Answer 100% is the sum of all the percentages in any
_ : _ circle graph.
€. 5% like raisins : ) :
b. Think! - Find the part of the circle labeled nitrogen.
a. Think! 35% ="35/100 = .35 .
35% of 20 children = .35x20 = 7 children Answer 78%
" Answer 7 children like potato ¢hips c. Thinki . 21%ofthe volume of air in the balloon is oxygen.
: _ thus
b. Think! 60% = 0/100 = .60 : 21% of 12 gt (12 liters) = .21 x 12 gt
_ 60% of 20 children = .60 %20 = 12 children = 2.52 qt (2.52 liters)
Answer 12 children like candy : Answer 2.52 qt (2.52 liters) of oxygen in the balloon
¢. Think! 5% = 3fi0 = 05 , )
5% of 20 children = .05x 20 = 1 child Exercises
Answer 1 child likes raisins _ 1. The circle graph shows the percentage of hair color in a class of 30

: students. Use the graph to determine how many students have
Note: The sum of the number of children who like the different each hair color. _ _
snacks is equal to 20, the total number of children.

a. brown
. Use the circle graph to answer Questions 1 through 3 about the 12
 liters of air inside the balloon. : ~b. blond
¢. black
d. red

a. What is the sum of all the percentages in the graph?

b. What percentage of the air in the balloon is nitrogen?

¢. How many liters of oxygen gas are in the balloon?



|

2. Davin divided his daily homework time of 60 minutes. Use the

graph to determine how many minutes he now spends on the
separate subjects.

a. math

b. art

c. history

d. science

e. spelling

*3. The circle graph is a record of how Ryan spends his time in a

24-hour day.

a. How much slkeep does Ryan get each week?

b. How much time does ke spend studying if ro only studies on
week nights?

Activity: COLOR WHEEL

Purpose To use a circle graph of colors to demonstrate blending
of colors.
Materials  cardboard ruler
tempera paints, red, blue, and yellow pencil
paint brush glue
straight pin
Procedure
® Cut an 8 in. (20 cm) diameter circle from the stiff paper.
® Use the pencil to draw lines to divide the paper circle into three
equal parts. Each part represents 33'/3%.
m Color each section of the circle a different color, red, blue, and
yellow.
Allow the paint to dry.
m Use the pin to make two holes i in the center of the n=.o_o about 12
in. (1 cm) apart.
m Cut a 24 in. (60 cm) length of string.
8 Run the string through one of the holes and back through the other
one. _ .
B Tie the ends of the siring together.
m Move the paper circle to the center of the string.
®m Turn the circle around until the string is tightly twisted.
®m Pull outward on both ends of the string until it starts to unwind,

then release the tension on the string so that it winds in the oppo-
site direction.




m Continue to pull and release the string causing the circle to quickly
spin back and forth.

‘Results

The paper circle quickly spins back and forth, The colors
blend together and a grayish color is seen.

Did You Know?

Your brain retains each color 1/1s of a second after the section
has passed, causing a blending of the colors seen. If the colors
used to paint the paper were pure blue, red, and yellow, the color
of the spinning paper would be white instead of grey.

Solutions

1. a. Think!

c.

>=mi_mq
Think!

Answer

Think!

« Answer

d.

Think!

Answer

40% of 30 children = number with brown hair
40% x 30 = 40 x 30 = 12 children

12 children with brown hair

wo@w of 30 children = number with blond hair
30% < 30 = .30 x 30 = 9 children

9 children with blond hair

20% of 30 children = number with black hair

20% x 30 = .20 x 30 = 6 chiidren

6 children with black hair

10% of 30 children = number with red hair
1% % 30 = .10 x 30 = 3 children

3 children with red hair

2. a. Think!

Answer

b. Think!

Answer

¢. Think!

Answer

d. Think!

Answer

e. Think!

Answer

‘3. a. Think!

Answer

b. Think!

Answer

10% x 60 minutes = study time for math
10% x60 = .10x 60 = 6 minutes

6 minutes study time for math

25% x 60 minutes = study time for art
25%x 60 = 25x 60 = 15 minutes

15 minutes study time for art

20% x 60 minutes = study time for history
20% x 60 = .20x 60 = 12 minutes

12 minutes study time for history

15% % 60 minutes = study n:.._n for science
15% %60 = .15x 60 = 9 minutes _

9 minutes study time for science

30% x 60 minutes = study time for spelling
30%x 60 = .30x 60 = 18 minutes

18 minutes study time for speiling

There are 7 days in a week. Multiply the time
spent in sleep in 1 day by 7.

35% x 24 hours = .35 x 24 hours = 8.4 hours
8.4 hours x 7 = 58.8 hours per week

58.8 hours of sieep each week

Weekdays are Monday through Friday, thus he
studies 5 days each week.

5% x 24 hours = .05 x24 = 1.2 hours

1.2 hours x 5 = 6 hours per week

6 hours of studying each week
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Graphs

Purpose To use data charts to construct graphs.

Facts Each division on the graph must have the same value.
The vertical and horizontal scales are labeled to indicate what they
measure. A title explains what is being graphed. The type of graph
depends on the data collected. When one factor varies while a second
factor changes, such as the sale of the cockies each day in the example,
a line graph would best represent the data. Bar graphs are used to show
comparisons between data. Circle graphs best ropresent fractions, and
percentages and pictographs can be used as score cards or when large
quantities are involved. Graph paper makes constructing a graph eas-
ier since the squares are uniform, _

Problem

Question  Use the following Girl Scout Cookie Sales data chart to
construct a line graph.

Girl Scout Cookie Sales
Day Number of Cases Sold
Monday 10
Tuesday 20
Wednesday 30
Thorsday . 20
Friday 35

O_.m_.urm A and B use the same value for the scales
the information is different. A line graph is :mm
varies while the second factor changes. The days ¢
vary. Placing the factor that varies on the vertic

produces a graph that is easier to interpret.

S

CASES Or COOKIE

DAYs

GIRL SCOUT COOKIE SALES (A)

—.
40 !
30
y,
20
10
¢ M T W TH F
DAYS
- G IRL SCOUT COOKIE SALESE)
AT
TH|—
W
T
(5]

10 20 30 40
CASES OF COOKIES

but the position of
d when one factor
hange while the sales
al scale as on graph A



Graphs C and D show how the size of the scale can affect Em mﬁuomw,. Exercises

e of the graph. Graph D has larger spaces between the vertical scale | | | |
anc g : the horizontal measurements, and so the graph 1. Use the following data chart to construct a line graph. The vari-
Bnﬂmcﬂwnnﬂwswnwws sales appear steeper or larger. able number of calls are to be on the vertical scale. Be sure to label
makes the ¢

the vertical and horizontal scales and give the graph a title.
GIRL SCOUT COOKIE SALES(C)

. Emergency Calls
Time Calls Received
6 AM. _ 65
8 AM, . 70
H 10 a.M. 80
w 0 12 NOON. 90
g8 2PM. 95
mw 40
% 20 — 4PM. 95
& 6 PM. 90
S
"M 7 W TH F
DAYS GIRL SCOUT COOKIE SALES (D)
40 2. Construct a bar graph to record the information about the types
and numbers of classroom pets. Use the horizontal scale for the
35 £ number of pets and be sure to start at 0.
30
] ||
Q 25 N\ I Classroom Pets
m.mo : ; : Pet Number
m 5 White mice 4
_.Or T} Hamsters 2
% 5 Guinea pigs 3
& o _ Guppies 10
M T W T F Snake 1
DAYS




Did You Know?

A pictograph using an X to represent 10 points is often used by
domino players. Half of the X, a single slash, indicates 5 points.

Examples of using this method are:
| .

10 points e
15 poi 4

points VA
x

50 points ORI
7

' Solutions

1. Though there was no time with 0 calls, the vertical scale starts at 0
calls. There is a better comparison when the vertical scale begins

at zero.

EMERGENCY CALLS

j Qo
Qo

-l

80

70
601

50

40
320

20

10

NUMBER OF CALLS

0

6AM
8 AM
10 AM
2 NOON
2. PM
4 PM
6 PM

o
Z!
m

* 3. Think!

T VEPES OF ANIMALS

CLASSROOM FPETS

WHITE NICE

HAMSTERS

GUINEA PIGs

GUPPIES

SNAKES

01 23456789/011i2
NUMBER OF FETS

What is the total number of beads?
B+16+24+4+12 = 64

What is the smallest number? 4
4x? =064
7=16
Divide the circle into 16 parts and each part will be
equal to 4 beads.
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Angles

_u._._:uowm To name and identify right, acute, and obtuse angles.

Facts A ray is a straight line with one endpoint. An angle is
formed when two rays have the same endpoint, The endpoint is called
the vertex. Three letters are used to name an angle with the vertex as
the center letter. Each angle has two names and either can be correctly
used. The names of the angle below are: angle ABC or angle CBA. The
word angle can be replaced by the symbol for the word angle, /. The
names of the angle are thus .~ ABC or /- CBA.

ENDPOINT—>-@ —

VERTEX A

y

B

C

The unit of measure for an angle is a degree. One degree is written as
1°,

A right angle measures 90° and forms a square corner. A small square
is used to indicate a right angle. An acute angle is any angle that
measures less than 93°. An obtuse angle is any angle that measures
greater than 90°,



< \- e
ACUTE ANGLE
R

INDEX . CARD

Ly
“.ﬂ—.ﬂm ANGLE . OBTUSE ANGLE

N

a. .~ BTA or = ATB, right angle
An index card can be used to identify the different angles. Place the _
card inside the angle so that one edge lies on a ray and the corner of the b. ~RAC or £ CAR, obtuse angle
card points the angle’s vertex. A right angle has both rays in line with
the edge of the card. An acute angle has one ray under the card. An ¢. < DSN or« NSD, acute angle
obtuse angle has one ray pointing away from the card.

Problem Exercises

. ; index card to identify each angle as right, acute, or obtuse.
Question  Use an index card to identify each angle as right, acute, 1. Use an inc v gh
or obtuse. _ .

a. B | A



u Find the number of right, acute, Ea obtuse angles formed 3 the
sides of this irregular-shaped figure.

c.
Activity: PUSH
Purpose To demonstrate how the angle of a boat’s bow affects its
movement, o
d. Materials  cookie sheet toothpick
stiff paper, use a file folder dish soap
R ruler pencil
sCissors two helpers
-_.«oooa:_.o
0 ® Draw three triangles about 1 in. (2'/2 cm) high-on the stiff paper.
S m The top of one triangle is to be a right angle; the top of the second

angle is to be acute; and the top of the third angle is to be obtuse.

2. Draw an example for each of the angles.

a. « KIM, a right angle

b. «ZRED, an acute angle ® A small notch is to be 9: out of the base of each triangular-shaped

boat:
& Fill the cookie sheet with water.

¢. <~ MEG, an obtuse angle



® Space the paper boats on the surface of the water at the edge of the ¢. Acute angle

pan. ' d. Right angle

2. a.

COOKIE SHEET FILLED WiTH HgO
: |

® Moisten the tips of three toothpicks with dish soap and give one to
each of your two helpers. b.

- m Each of you is to touch the water inside the notch of a triangle boat
with the wet toothpick.

W Observe the movement of the boats. _ D

Results The paper boats blast across the surface of the water,
The boat with the acute angle should be the fastest boat and the obtuse c.
boat the slowest.

- 3 )
Did You Know? : : {

The bow of a boat is pointed to allow it to easily move through the
water. Cars are designed to cut through the air as they move,
while large trucks often have a high, curved shield attached to
divert the air up and away. The Jess air and water resistance for 3.
the cars, trucks, and boats, the less fuel needed to move the vehi-
cle. This is one small way to be environmentally savvy.

Solutions

1. a. Right angle
b. Obtuse angle
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Protractor

Purpose To measure angles using a protractor.

Facts A protractor is an instrument used to measure angles in
degrees. It is shaped like a half<circle. To measure an angle with a
protractor, place the center mark of the instrument on the vertex of the
angle and the edge on one ray of the angle. There will be two numbers
to choose from where the second ray crosses the scale. One of the
numbers will represent an acute angle (one that is less than 90°), and
the other will be obtuse (more than 90°). The sum of these two num-
bers will always equal 180°. The ray IK crosses the scale at 50° and
130°. Since the angel is acute, .~ KIM is 50°.

>
M

A sheet of paper or any straight edge can be used when angles have
rays too short to cross the scale of the protractor. Lay the edge of the
paper along the ray and read the numbers where the paper crosses the
scale of the protractor. In the diagram, the edge of the paper crosses at
angles 40° and 140°. Angle JAM is obtuse, so JAM is 140°,

182

o

Problem

Question  Use a protractor to measure the angles in diagrams A

and B.

A.



a. Think! The angle is acute (less than 90°). Which of the  *2, The face of a clock can be used to give direction. If straight ahead
angles choices, 110° or 70°, is acute? is defined as North and the large hand points to the hour of 12,
what is the direction for these times?

Purpose  To use a protractor to make a sun clock.

Materials  piece of cardboard, about 8 in. (20 cm) square
protractor marking pen
pencil watch

Answer 70°
i .. a. 2 o’clock
b. Think! The angle is obtuse (greater than 90°). Which of
: the angle choices, 160° or 20°, is obtuse?
Answer 160°
Exercises
1. Use a protractor to measure the angles. b. 3 o'clock
a.
¢. 7 o’clock
v.
c. Activity: SUN CLOCK



Procadure

Place the protractor on a piece of cardboard.
Use the marking pen to draw around the outside of the protractor.

Mark the positions of these angles on the cardboard:
0°, 30°, 60°, 90°, 120°, 150°, 180°.

Turn the protractor around and mark around the cutside of the
protractor to complete the circle.

Mark the positions of these angles on the cardboard:
30°, 60°, 90°, 120°, 150°.

VALY e M ﬁ( »hht.».....-___...

i
T \X
{0 id v

TR
\—‘Sj ¥ :

NPT !- Y7 1.I-|1|_".—-_:|;\\__|- —C

. s

W Write the numbers ! through 12 on the inside of the circle as they
appear on the face of a clock. Position each number beneath one of
the marked angles.

B Place the cardboard on the ground with the clock diagram facing
up. Be sure the clock will be in direct sunlight.

& Insert the point of the pencil through the center of the clock and
into the ground. The pencil must stand straight up and down.

B When your watch reads 1:00, rotate the cardboard around the
pencil so that the shadow of the pencil falis across the number 1 on
the circle. (Set your watch back 1 hour if you are doing this during
daylight saving time.)

Note: You may choose another time to begin your activity.

B Observe the movement of the pencil’s shadow around the sun clock
as time passes, '

Resuits The numbers on the sun clock are 30° apart. The posi-
tion of the sun changes as time passes. The difference in the position of
the sun causes the shadow of the pencil to change. The shadow falls
across the number equal to the time read on your watch.

Did You Know?

The sun is not moving across the sky as it appears to do from
morning to night. Instead the sun is stationary while the earth
rotates on its axis toward the east.

Solutions

1. a. Think! The angle is obtuse (greater than 90°). Which of
the angle choices, 40° or 140°, is obtuse?

Answer _ 140°



b. Think!

Answer

¢. Think!

Answer

2. a. Think!

Answer

b. Think!

Answer

The angle is acute (less than 90°). Which of the
angle choices, 30° or 150°, is acute?

30°
The angle is acute and touches the fifth mark

between the numbered divisions. The angle
choices are 35° and 145°, Which of these

choices is an acute angle?

35°

What are the angle choices? 60° and 120°. Is the
angle acute or obtuse? Acute. Is the angle to the
right or left of 127 Right.

60° to the right

What is the angle? 90° Is the angle to the right or
left of 12?7 Right.

90° to the right

c. Think!

Answer

What are the angle choices? 30° and 150°. Is the
angle obtuse or acute? Obtuse. Is the angle to the
right or left of 127 Left.

150° 1o the left
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Using a __uno?wo»o_. |

Purpose To use a protractor to determine the height of distant
objects.
Facts A protractor is used in constructing an »m.:.&m_uﬁ which

is an instrument used to measure the heights of distant objects. In the -

starting position, the weighted string hangs straight down, passing
over the 90° mark on the protractor scale. Tilting one end of the
protractor moves the scale, but the string continues to hang straight
down. The angle of the raised protractor and the Height Chart are used
to determine the height of the distant object. An average height of a
person using the astrolabe and an object at a distance of 100 ft (31 m)
were used to determine the heights in the Astrolabe Height Chart.

Astrolabe Height Chart
Angle in Degrees Height in Feet Height in Meters

1 1.75 54
2 3.52 1.08
3 5.24 1.61
4 6.99 2.15
5 : 8.75 2.69
10 . 17.63 5.43
15 26.79 R.24
20 36.40 11.20
25 46.63 14.35
30 57.74 17.76
35 70.02 21.54
40 8391 25.82

45 . 100.00 31
50 119.18 - 36.67
55 142.81 43,94
60 173.21 53.29
65 214.45 65.98
70 274.74 84.54
75 373.21 114.83
80 567.13 174.50
351.94

85 - 1143.00

Problem

Question  Use the readings from the astrolabe and the Astrolabe
Height Chart to determine the height of the tree.

Think! On what degree did the string start? 90°
On what degree did the string stop? 60°

What is the difference between the starting and stopping
position of the string?  90° - 60° = 30°

What is the height at 30°?

Answer 57.74 ft (17.76 m)



STRAVW._
- N
PROTRACTOR. ﬂ\
WAS HER
Answer
. 1. Think!
S ’
(i) YW N  Answer

® Look through the straw at the top of the object and have your 3, Think!
helper determine the angle of the hanging string. :

& Use the Astrolabe Height Chart to aﬂo__.BEo the height of the
object. _
xoo:_._ﬁ The angle increases as the height of the object increases.

. Did You Hbo.e&.

The washer continves to hang straight down while the protrac-
- tor rotates because of the pull of gravity. The gravity acting on
the washer is a force that pulls it toward the center of the earth.

Answer

wo_ﬁagu

1. Think! On what degree did the mia.m start? 90°
On what degree did the string stop? 75°

What is the difference between the starting and stopping
positions of the string? 90° -75° = 15°

What is the height at 15°7
26.79 £t (8.24 m) is the height of the f lagpole.

On what degree did the string start? 90°
On what degree did the string stop? 15°

What is the difference between the starting and stopping
vo.m:moam of the string? 90°-15° = 75°

What is the height at 75°?
373.21 ft (114.83 m) is the height of the rocket.

On what anmwoo did the string start? 90°
On what degree did the string stop? 40°

What is the difference between the starting and stopping
positions of the string? 90° —40° = 50°

What is the height at 50°7 119.18 ft (36.67 m)

&SHE is the difference between the beight of the man on

the rope and the height of the rope?

119.18 ft —113.33 ft. = 5.85 ft .
366Tm~-3487m =18m

5.85 ft (1.8 m) is the height of the man.



~ Facts A polygon is a simple closed figure formed by mﬁzm_:

ww . _ Problem
vo—qmopm _ | Question  For each structure, determine:

a. The number of straight sides.
b. Is it a polygon?
Pumose  To identify polygons. c. Ifit is a polygon, what kind of polygon.

lines. The sides of the polygon meet to form angles. The point where 1, a, No straight sides
the sides meet is called a vertex.

<_m RTEX SIDE b. It is not a polygon. O
: 2. & No straight sides |
b. It is not a polygon.
2

a. 8 straight sides

b. Yes, itisa polygon.
. ¢. Octagon 3

EEEE&EB?EBE%E&%E the E.:nﬂﬁn _ _
Some of the wﬂn_-o_. and more common polygons are: : , _ .
_ 4. a. 3 straight sides

"Name : Number of Sides

Triang] 3 b. w._nm- itisa g~§g.

Hexagon 6 _ .

w&«oﬂaﬁs . M 5. a. 4 straight sides

Zoﬂumg: _w b. Yes, it is a polygon. \ -/



Exercises These creatures are from Zurp.

1. Name these common polygons.

2. For each structure A through G, determine:

[ ___f_,_z__ﬂ.;
.m_ .

a. The number of straight sides.

H_unmnn_.amﬂﬁom are not from Zurp.

b. Is it a polygon?

€. The name of the polygon.

%\Zﬂw
ol

3. Study the m_umvom of these creatures and identify those from the
indicated group that are from the imaginary planet of Zurp.

G




B Position sections A, B, and C as shown to form a quadrilateral
Activity: THREE TOFOUR polygon. ,

, n s t -
Purpose  To change the shape of polygons. range the sections to form different polygons.

Materials'  typing paper _ scissors Results .Hrn triangle is cut and arranged to form a rectangle, a
marking pen _ quadrilateral polygon. Many different types of polygons can be -
formed with the three pieces. _

Procedure _

[ ] mo_m 1 sheet of paper by placing a short end mm.ﬁnmn a longer side.

i w?
B Use the scissors to cut the rectangle from the end of the paper. Did You HBO

 The sum of the angles in any triangle equals 180", The three -

Solutions

1. &. A six-sided nut is an example of a hexagon.

b. The pattern on soccer balls is that of a pentagon.
. ¢. The banner is a triangle.

2. A a. 8sides
~ b. Yes
- ngﬂvnumuoagng»mﬁoﬁﬁgnsmcuﬂmoa Gmoon_wonoom
the identical triangles that result from the cutting. ¢. Octagan
- Gmoz-nEﬁgunugoﬂﬁrmrnoﬁonmﬁnonmno?_sgo B. a. 4sides
W Cut across the
- center of the triangle to form ﬂ._wnw_o A as seen in b. Yes
m Cut the :&::Em quadrilateral polygon in half to produce sections ¢. Quadrilateral

B and C.



C. a.
b.

c.

10 sides
Yes

Decagen

D. Not a polygon

E. Not a polygon

F. a.
. —v.
c.
G. a.
b.

C.

7 sides
Yes
E_ouﬁwon
6 sides
Yes

Hexagon

3. Zurps have square ears.

is the only Zurp.

30
Symmetry

Purpose To identify lines of symmetry in a geometric figure.

Facts - - A symmetric figure can be folded along a line of symme-
try and the two halves of the figure fit exactly on each other. The line
of symmetry divides the figure into two parts that are mirror images of
each other. If a mirror is placed on the line of symmetry, the whole
figure can be seen.

Some figures have more than one line of symmetry as indicated by the
two lines on the diagram of the star. The butterfly has only one line of

symmetry.




Problem
Question
Determine if the dotted lines are lines of symmetry for the figures.

B
A
'

}
'

A<

1

i

1

v
On which line can the wﬁﬁo be folded to form
two halves that exactly fit together?

- LineB

On which lines can the figure be folded to form
- two halves that exactly fit together?

Lines A and B

Exercises

1. Determine if the dotted lines are lines of symmetry for the figures.

B A B
¥ S LN A

2. How many lines of symmetry does this octagon have?

3. Take 4 sheets of paper. Fold each sheet once. On each, draw, then
make a cut so that the piece bas the shape when unfolded of one of

these capital letters:
A, CEH



Activity: CUT OUTS @ Unfold the paper.

Purpose  To cut out symmetrical figures.

Materials  typing paper scissors
pencil : colored marking pens

Procedure

- ® Fold over about ! in. (21/z cm) of the end of | sheet of the paper. m  Use the colored marking pens to add clothes and faces to the string
® Turn the paper over and again fold the end over. of paper children.

[ ] M%m:msmmn mo_wmum the ends back and forth until the entire sheet is Results Cutting half of a child on lines of symmetry ﬁam.&.u.oom 2
o 8 whole person. The end of the arm is also placed m_..,.Em a E.Eon_ line of
® Flatten the folded sheet of paper. symmetry, forming a string of identical children with linking arms.

B Use the pencil to draw half of a person on the folded paper. The
left edge of the folded sheet will be the line of symmetry.

® Be sure to draw the arm out to the edge of the paper,

Did You Know?

Pilacing a mirror along the center of
your face results in a whole image of
- your face, but the observer may be
surprised to discover a new you, since
Your real face is not symmetrical.

W Use the scissors to cut along the dotted lines. Be sure not to cut
down the folded sides. .

Solutions

1. a. Think! On which line can the figure be folded to form
two halves that exactly fit together?

Answer Line B



N\ wwngm for cutting out letters.

/

ﬂ.

b. Think! On which line can the figure be folded to form
two halves that exactly fit together?

Answer Line B

c. Think! On which lines can the figure be folded to form
.two halves that exactly fit together?

Answer LinesAand B

2. The octagon has 8 lines of symmetry.

\\l\.. S RECI » B 4

I

LA

-~ A~ ’ . TT—
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Reflections

Purpose To identify mirror images.

. Facts A line of symmetry divides a figure into two halves that

would fit exactly on each other if folded along the line. The edge of a
mirror acts like a line of symmetry between the real object and the
reflected image. The real object and the reflected image would fit
exactly on each other if a fold could be made at the edge of the mirror.

Problem

Question

1. Do diagrams a and b-show mirror images?

TJJE L e — ]

1
t
i
1
I
[
'
'
b
|
h 4




Think!  Will the two halves match if the picture is folded along

the dotted line? _

Answer Yes, the pencils are mirror images, but the cups are not
mirror images.

Exercises

1. Are diagrams a through ¢ mirror images?

¢f----m=1>

B.

L R e 3

A4

2. Placinga Qh.nmcn along the dotted line noBﬁ._ﬂnm the figure. Select
the correct mirror image for the drawing.

MIRRC

*3. Predict the resulting figure if a mirror is placed along the dotted
line. . .

Activity: MIRROR IMAGES

Purpose  To determine the direction of mirror images.
shoe box
masking tape
flat mirror

Materials writing paper .~ ”_..x_

pencil i~

vqoo.on:qm

Use the tape to secure the mirror to the side of the shoe box.
Place a sheet of paper under the edge of the mirror. |

Use the pencil to print your name on the paper.

Observe the direction of the letter seen in the mirror.

Place a clean sheet of paper under the mirror’s edge.

Print your name on the paper so that the image in the mirror looks
correct. L : 1

YT N

_._S,QLE\

B




212 Geometry

Results Mirror images are backwards. Left is right and right is
left. The letters appear to be upside down because the paper is placed
at an angle to the mirror. If you fold the paper at the edge of the mirror
and raise it upward, the writing and the mirror image would exactly fit
on each other.

Did You Hnow?

You have never seen yourself as others see you. Looking into a
mirror always gives you a reversed image.

Solutions

1. Think!  Will the two halves match if the picture is folded along
the dotted line?

Answer a. Yes, the tennis rackets are mirror images.
b. Yes, the figures are mirror images.
¢. No, both are right hands and are not mirror images.

2, Think! If a fold could be made at the edge of the mirror, which
reflected image would match the real object?

Answer B

3. Akey



