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SECTION 1  COMBINING' MEASUREMENT AND CALCULATION

e
t

- . '
You can use a ruler to neasure lengths only up to'a few
meters oAlowever, by combining measurement and calculatlon you
'can extend the use of the ruler to measure nuch larger distances.
You have done this already in "Chapter 5} There you measured a

distance on a map and then calculated the real distance by multi-

4

glylng the measured ' one by ‘a scaling factor. You combined mea-~

i

surement and‘calculatfon by using the equation: ’ -

+

L] ' ‘ ) N -

new length * (scaling factor) X (original length)

. . .
N - . . -
. - N p
S .- . (.
. . ~ .

1. . Tum back to Flgure A of Chaptery 5. What is the lepgth and
" 'the width of the ice cream shop on Maple Aventie ?

ro L

2. Atrlangle is enlarged 3.5times. One of its sides i3 6.3 m

long. How long is.the corresponding side of the enlarged-
triangle ?

v

- 3. ) When viewed thrciugh a mlcrosc‘:ope a hair appears to be 2 cm
thick. The microscope has a magnification of 20Q0. How"
thick is the actual.hair? ' )
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Ja & m majy casem one length can be measured but the scaling
factor ts not given directly and must be fonnd_ from other informa-
tion. An example of such a situation is illustrated in Figure 1:

The lower triangle is an enlargement of the upper one. The base

How long is the base of the

of the ypper triangle is 50 rm long.

S e

lower triangle?

" The helghts of both triangles are given. 'The ratio of the

new, helght(to the orlglnal‘helght glves us the mlsslng scaling fac-

vor. Setting up the ratlo as we did ln Sectlon 5 of Chapter 6, we .
get: ; . : - ‘
e PO ' _new height - _ 4.0 cm
.- - ecallng factor = 'c?rlglnal height B 1.6‘cm
. . [ g > "ﬂ\ ’ . . '\ v, ' . - ‘ i K . ) . .

’Now in three st'eps we can answer the'question "How long .

kA o

: ls the base of the loweT trlangle"' Plrst Wwe write down the rela-

" tion between the two bases as if w we knew the 'scéling factor:




longer base = (scaling factor) X 5.0 cm

L 'Next, we calculate the scafing factor from the ratio of the
heights: ' ' ' 2

* - scaling factor - 4.0cm

7

“1. 60m°— 2.3

Finally, we use the value of the scalmg factor we have ]ust

calculated to find the length of the longet‘base .

[N

longer base = 2.5 X 5.0 cm = 12.5 cm

. . .
i . . -
. .
» R '

4, In Figure 2-the triangle AB'C' is an enlargemem': of trfangle
ABC. How long is the base AB'?

Figure 2

. . 3.0m
V. , .-
A ! B . ) ' - g
e 38m —af ‘ - R
- — = ? S -]
X
s 9. Figure 3 shows a pair of overlapping similar trlangles. Find
4 o the missing length *(The drawing is not done t6 scale.)
.
' “
AN
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Find the missing lengths in Figure.4(a) Eg'd-,(b) . (The drawings
are not done to _scale:) :

’

k]

‘ . - ‘ .
7. ’Find the missing lendths in Figuge 5(a}-and (b). Remember
. that a scaling factor is a ratio. Therefg.\e, the numberﬁ you

ifdivide must represent lengths measured in the same units’,

N

a

o5

Figure 5(a)
’
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A smapshot of-a friend shows\h_im holding a large fish he
caught on his vacation. He has forgotten howbig the fish
was. Your friend is 5/t. 5 in. tall (1.65 m)a Using the:
sketch of the snapshot shown in Figure 6, find the length Pf

the fish. . é (

Figure 6

-

*On his way homé from school, a boy pades off the length of
the shadow cast by a roadside mailfox. The mailbox is

.1.30 m high; the shadow is about 3.5 paces long. He also
paces off the shadow cast by a nearby barn; it is 45 paces
long. Draw the two similar triangles thaé\deseribe the situa-
tion. What isethe height, in meters, of the barn ?

, . 3
-~ —-—




. 10" A map of a route connecting

L

*Sioux City and Kanghg City
is shown in Figure‘7 The'
+ scaling factor is not given.
L Suppose you know that the
distance between Sioux City
. and Omaha is 150 km.

{a) .What is the distance
. from Omaha to Kansas City?

(b) What is the distance
from Sioux City to Kansas °

!
City ? ) .
”
LY
/ ,
\ g
v
. ) \ ;.
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SECTION 2

INDIRECT MEASUREMENTS OF HEIGHT

Figutes 8 and 9 illustrate a method of finding

combination of measurements and Calculatton

»

heights by a .
In ord‘er to find the

height of the wall in Flgure 8, we need to know the length BB' and

¢

#' .
- ) the scaling factor. Vg,e can read the Iength BB' directly on.the meter ‘
’ stick. Because we do not know any pair of other corresponding sides
. of the triangles ln Figure 8, it appears that w}ve cannot cbmpute the
scaling factor for the equation - . ’ ‘a
T RPN D = (scaling factor) X (length BB') . C .
s, ) - ) oot .o .

10 ' S 3

' r
- 3
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1 ' Figure 9 shows the same triangle$§ as those in Figure 8 but

. with line segment AM' drawn at eye level,

Figure 8.

parallel to the floor in

5
¥

)

&
‘i@

Lengths AM«and AM' ,are corresponding distances on the?

original triangles, and so their ratio will give us the scaling factos

Furthermore, you can see that DC = AM" and DE = AM; therefore,

o

‘you can find the scaling factor from the measurementskof DE and DC

ceiling C' -
hd A /// \ -
_ -~ * /z‘(
//// ] 1
B' .~ B .~
-~ -~ 4
D // M .
- \“’/'7 ‘
B wall E:] JLB -
N o - .
N . A | f e
AN . \‘\
\\. : l N ~ e T
\\\\ ' : \\\ 6
~ o ! ~
N~ ¢ | I TN
~N ¥ I [ ~
Al . N | >
- ~ floor,  C - 0 E '
. Figure 8 o °. Figure 9
. - : “
We find the scaling factor from the equation .
DC
scaling factor DE -

£

~

and we use this value ih our first_ equation.

AR "‘

-

indirectly and directly. Each group tells ‘the other groups ‘what it

9 -
is they want measured./

"!“. '. ..:. ’ "l\lw!-,

[
\

3

Split up into five\P/oups. Each group chooses somge object
in the room that has a height or a width thdt can

he mea sured both

o




Wange ~finder. If you
know the 1engths of your arm and thumb and Yhe height of the fa-

, ~
Q

Members from each groun then measure, by the indirect

.

method we have de\sc;‘ibed, the objects chosen by each of the other
"= four groups. ' o
|

4.,
After all the objects have been measuredmdlrectly, someone

-

Each group now calculates the sum of the errors of the indi-
\;\;rect measurements.

A}

The grouﬁ with the sma11est total difference wins.
=~
\ )

*

" SECTION 3

-

~

-

R
YOUR PERSONAL "RANGE FI]QIDER"

+

- . '\‘

)
»
A range fmder is a devxce for mefuring dxstances. Your
‘arm, hand. 4

hrange'finde X

a distant. 'famlliar ob]ect make up \your personal

‘is easy to use’ when you yﬂnt to find approxxmate
distances_o outdoors ] ) ’

-
« -

‘'
’9
L4
TN
) .
4
Valk

P
¥

Flgure 10 shows you how to usé yo

s

>

-

miliar ob)ect you can calculate the di.stance.

from each group measures directly the ob]ect hw or her group choSe‘

e




Not all distant objects will a{)pea'r‘to be one thumb ta11
Therefore, you will need to know the measurements of different
parts of your hand. You will also need to know the;approximate

lengths of some familiar objects. ..

. . ‘
.o ¥ - ~ »

. On an index card, copy the list shown in Figure 11 and fill
, in the missing lengths. Bring the card with you when you try out .

Ad -

.your range finder. -

~

*

PERSONAL MEASUREMENTS—  FAMILIAR LENGTHS
" Arm 'length ' ‘ / II(-Ieight of person —

| ‘Thumb length ‘ Length of .car
Hand @idth . T I-ieig\ht of one story
Little finger width ~ of a building

Height ‘of telephone

pole

v

w

. N f‘igur; 11 -
T~ S -

. %

Yo ~

'In order to use-your range finder you match up a distant
height or«width with a part of your hand' for example, with ‘the
width of a finger or with one-half the length of your thumb., Next
you calculate the distance. ‘Since the result wiil be only an ap-
g mation of the actual distance you may round off to nrake the

>

caIculations simpier.




. 8-10 ‘
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- Try the following with your range\finder N
> i : — About how far away must your frlend stand féom you so
' . ~.  that your friend appears to be just as tall as your thumb ?
* "~ -7 =" About’how far away are you from a distant car?,. . ) \
) + . . . ., . .a distant building? ' N
\/ - A . ) . )
0 ' . I‘ \ . . <

" SECTION 4 -OTHER THREE-STEP CALCULATIONS ) e

. ) 7 ) '
< . l All your calculations of distances in thls cﬁapter have one . \

RN thing ln common: They involve three steps. You start wlth the

‘e

equatlon that helps you find the apswer although one of the needed
T W%‘e
quantltles is not-known. . Ypu find th mlsslng value of this quan+
& .
A titV"f’om other. informatlon given in the question. Finally you use, -

this value in the main equatlon to calculate the answer.

L d

Thls- method of sollvlng problems is not limited to calculating ' .

‘ ‘ lengfhs’;. It.tas many other applications. Heré are two examples; '

Exa lee 1

¥ one square meter of tlles costs $2.00, how muchiwill it .~ -

oo e . .

/o " costto tile a bathroom that is'2 m lw 3m? e o .

/ : S . : )
L s To answer this questlon, we first wri;’e" S - < om

: cost = number of square meteré X 2.00$
» . '
missing number: .. / . .

P

CHN Next; we find
. . ® number of square meters 7’=’ 2 X 3 g L : ,
-~ . ) ( ;i )
o R Flnally, we substltute the.6 in th ‘frrst equation:

e . o - -

, cost = 6 X 2,00$%= 12.00%




8-11.

Suppose you have $5.00 and you want to buy three pens -
for 40‘3} eaéh. How: much 1)no‘ne§ will yoﬁ have left? To find out '

_you subtract what you will spend from what you havey

\ 4

money left = $5.00 - cost of pens f

3

Next, you find how much you will spend:
o ! cost of pens = 3 X 40¢ = 1.208 =

[
<

Now you use this result in the first equation:

2

. R
money left = 5.00$ - 1.20$ = 3.805 .

L]

@ In a}lawering Questions 11 - 16 write your answer first using;
an unknown numbe‘r, show how you will find its'value, then use it -

to compute" your answer.

-

11. One square meter of tiles costs $2.00. How much ddes it
cost to tile aroom 4 m by S m?

12. The cost of a field trip is $2.75 for each student.

% {a) What is the total cost of the trip for @ school of six
classes with 30 students in edch clas?

(b) What is the total cost of the trip for a school of two
R Classes if one class has 35 students and the other class
o has 32 students? - « y

[} -

13. During one_afternoon 53 persons purchased tickets to a show
and 17 returned their tickets and gpt a refund. Each ticket
+ -cost $1.75. How much money did the cashier turn ih that
afternodn? : . '

-8

14, Aworker is paid $170.00 for 40 hours of work. One week he -
worked only 32 hours. How much was he paid?

~ v




' 8’*1-12 .
. . o . .
> ‘ '
15. Alengthof one meter of ‘chain link fence costs $6.50. What
: ' does it cost to fence off a rectangular vard 20 m by 30 m? o
‘16. In some states there is a sales tax of 5¢ on each dollar of
all purchases. Wh}at would be the total tax on three items
costing $6.19, $2.75, and $4.85 respectively ? '
N . - ;
1 ‘ . ! ) :
- q . s
\/' ’
. ) 4 - |
N " ' .
. Y
! . ¢ . N ’
I
0 .
. !
e " /
2 . . ' v K
- o ’ .
- ‘_;“" 1 . --4:‘ .
: \ » )
i N - = k , ‘
) N 16 :
. ~ » \ ~\ -

-
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SECTION 1’ CODED MESSAGES ) » : ’ \

> ¢ 7 .
Hct/; would you seng your friend a written message so that
only he or she could read it? This question was raised by people
many centuries. ago. The Roman general Tulius Caesar solved this ’
- question by using a code. - His code consisted of shif_ting.each let- /
- ter in the alphabet three places ah~ead A hecame D, B became E, .
and so on. The complete code used by Iulius Caesams shown in
Figure 1. (The Romans at that time had not yet used the letters Y
and Z, but we have added them ) e

N
o~

A code in which each 1etter is shifted a fixed number of

- . places is called a translation cdde. N

Figure 1

> >

-II\B__QDjEPI'GHIIlfLMNOPQRS'{'U\'/VYXYZ
..o I I I | | S R P llllllll | .
: DEFGHIJKLMNOPQRSTUVW XYz ABC

_ To write a message in Caesar's _code, ydu first write it in
plain English. Then you replace each letter by the letter below it in
the/second line of Figure 1. To give ym/x a feeling for the coding,

_write the fdllowing message in Caesar's code (use capital letters

o~ »

. for clarity): ( S

’

From the lamp post go two thoudand yards
north and forty yards west’ Under the big - N

rock is a brown "I!)oot. /\

S el L R L,
“-v‘g{[!‘«-",";»\’* Betse's Wl Bwkl  fesaai oas .
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The coded message makes no sense for someone who does
not know the code. Yet in its coded form some clues may be found
For example the 1etters A and' I in the English language are the
only single letters that make words. Therefore, if the lette¥s are
correctly grouped, then-the single letter D (in the coded message)

' must stand forAor I \ . : )
e e ' , .

To make it harder to break a code you can write the ceded

message in groups of five letters each. Do this with the message

you have just coded.

[} P

SECTION 2 *FREQUENCY OF LETTERS

~

27 - ' : ‘o
‘A
. Now that you have written a message in code try to break

. the code of the following message

» -

.
’ g .

" FTUEO TMBFQ  pruxx ETAIK AGEQH QDMXP
URRQD QZFIM KEFAO APQMZ PPQOA PQYQE
'EMSQE UZADP QDFAN PQMWM HQDKP URRUO
_* GXFOA i?QN;OD KBFAS' DMBTQ DYGEF RUDEF
L GZPQD EFMZP FIQEF $MFUEF UOMXY QFTAP “
| -~ ., EFTMF KAGIU XXXQM: DZUZN - GYB
- S
“ What clues can you use? Do some letters appear more often
than others? To find out, write the alphabét on a shieet of p,aper.

Now go\through the coded mesdage and put a tally mark (see Fig-

- ure 2) heside the letters_on your pa}er for each letter that appears
. 1n the message. . . i

- ' ! )
. . - ¢ - , "

a«~
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L TR

Py
Figure 2

Q w »

2

Which letter appears® most fre’quently" Which is in secor;‘d

14
I . . 4

place" Third place" \
/

It is likely that the most frequent 1etter in the coded pas-
sage corresponds to the most frequent"}etter 1n English Thus your
tally may help you in breaking the code only if you know which let-.

s

ters appear most often in regular English

\

. ]
Make a tally of the letters }fn the passage in Section 1 and

t

a séparate tally for.a passage from any book written in English.

’ +*

Which letter appeared most frequently in the passage of

your choiceéland in the'passage from Séction 1? )
% ‘ Suppose the code used is a translation code. Which letter

appeared most often m your L.:lassmates passages" Can you be
sure, on the basis of any one passage, what the code is?

PERCENT

3
-~

SECTION 3,

- A3
-/

] t ’ ’ !
SIS in two passages- are counted.- The first

The number of E's
passage has ei_gh; E's out of a total of 50 letters. The second pas-
sage has four E's out of a fotai of 20 letters. .In which passage are

the E's more frequent? . . oY

’

-

&

-~

ok




‘ Because tha passages are of different 1engths we cannot '
directly compare the number of E'sin the two passages. We must

) 'SOmehow take the size of the passage into consideration. One way, »

’ ' 2 ‘ to do this 1s to calculate for each passage the ratio of the number. i , )

v of E's to the total number of 1etters. LI ,l Lo / /_) ‘

»

.
- .

1

|

~ J

4 * .- In the first passage.we have eight E's out of 50 letters.. S ‘

.Therefore the ratio of the number of E's to the number of letters'is

. “ _50 ‘Similarly, in the second passage the ratio of the number of E's o |

-to the number of letters is % Which of the two ratios is greater?’

’
.- 1 ’

When we compare ratios we often change them to equivalent

ratios in hundredths.: . ‘
{ ‘ g g
—8—- = .__ ) W - '_n‘ i
Since 350 0.16 and 20 ° Oj.ZOﬁwe see thw atio of
E's to the{number of letters is greater in the second passa B
.o . o ‘ ol
‘We have a special name for ratios expressed in hundredths.
The number of hundredths in such a ratio is called the number of,
fgercent. The word "percent" comes from the Latin pet centum, ‘
. which literally means "per hundred." Often the percent s{mbol % -
. is used to show theJnumber of hundredths. We can write "16 hun-
. 2 .
dredths of the letters are E's" as "16 percen.t of\valetters are E's"

or as “16%\Qf the letters are E's." 1 o '

Let us 'look at andther example. A school team won 12 of -
the 20 games it played; What percent of games played did the -

te

. ' teamwin° T - y

’

, '1" The ratio of games won to games played is %3 In hun~

-
-~ o, s .
t ’
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- ! Y .
dredths this s 0.60. Therefore the team won,60. pex;,cept'of the 7
games it blayed. The number of pei‘cent is often.called the per- .
. centage. | ' ‘ n . cY L
. )
. : ' h ' 'y
1: _Copy and c?mple:te these equations: Lo
9 . _9—~0_- _ . - ,
~@ =100 %
- o \' N -
S SR ' T .
- B A - ® : .
1 ‘ -
\ (© 4=750 " * ’
2 ' : B
. (d) ==7Tm= +« %
o | . S 100 ) ) .
. 1 _ _— - 4'4_
(o) 75 = 100 " '
— ’ & -‘
2. Write these fractions as percents:
3 o
\
(a) = Lo
) 4 -+ )T * ’ '
. 7 P L)
v . (b) '10 L, ‘b -
) ’ ' .
(c) < ; .
.S .o .
. 19" <
(d) 100 .\ - \/g ‘ ‘
. - - 49 i L ] v.‘(f;xl )
| ¢ (e) =0
. u
. © 5 ‘ ':
¢ , ' , v @3 ‘/@ P v
*. ' -~
. i -I'&"‘:
' 2ls hu

fnw
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I': f 1 " N \ ~ L - - L4
N . _./ . R = ¢ ~ .
) AR - - | :
. . | o-
‘ o \ 9-6 - S
¢ 2 .- l
! L] . ’ s / - .
. ¢ » e .
. e 1 ‘ )
s ) . .. . . . . P @ ¢ N
S 3, Copy and complete: o - R N - . :

. ~ v : . . .

\—-e_'«" (a) 00.25 =’-—2-i= ‘ % - "« i ) - Y /. .~

K ” ) . 190 g, - ) LA ' " P

-~(b) 04§ S . e A

xe 1%00‘ A A I A TS T A e Ao u«-l-xmu.‘-(: v S emvart va.« e AN e vt 5 4 I o e

. (c) 0.3 =

S 100 ~ . . - , . :
. t i l ‘ = 0 - , E & . ~
R AL e
(), 0.75 = — % ) " .
. . ~ o 'b “ ~— q'i
] ® 0.8 % 7 @ E & - -
- . , 07 T kY fq é 2 v
- & . ~ R . b4
o 4, On ?friday only 20 of the 25 students were present. What
’ percent of the ‘class was present" What percent was absent'? ' .
Q‘,a - ’ ,‘7 ’ Af ‘ -
, 5. On a history examlnatlon there was a. total of 50 polnts. . A ..
A - . What percent scores did theSe students get, lf thelr qpolnt ‘ R
totals were ) . R
b -7 Alice .30~ . . ‘?“ T e o -
_ Guillermo . 38  .* USRI :“.,“‘ v
X “- . ‘ . - Marlo : 4.1 . ' L ' /' }"a B .. .M" S ‘1’,‘ - ;‘.~“
Lt . " . 4 > - .
. Patricia 38 ' L " .
- ! , , "Q TN . . ) —
. ’ . - . ) 2 :‘ . s‘ M . , -

6. Yaz took three spelling tests. On the first test, Yaz spelted ’ ’,, #
8 out of 10 words correctly. On the 'seéond,. he spelled 18
out of 20 correctly: Onsth’e third, he_ got 18 out of 25 words
rlght. . ’ o 3

(a) On which test did Yaz get the-best (percent) score? e
ﬂ On which did he get the worst score? o '( q‘ - . T
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7. In a basketball game a player attempted 20 set shots’and
made 12. Another playetumade 9 out of\g}G set shot attempts.
Which player made a greater percentage of attempted set

" shots? .

£

A

opv

~ - e
You can change a fraction to a percent in‘several way\-i.‘ One
way i€ to find an equal fraction with 100 in the denomin_ator This

works because the numbers of Kundredths is the number of percent.

You probably used this way in answering Questions 1- 7

Ll

x4

3

vide. Again the number of hundredths gives you the per’centage. L
. b . .
For example, )

-

&—6‘ = > - | 'l' . \
40 = ?6 -+ 40 = 0.65 ‘
that is, . : . ) .
< 26 _ oo . -
\ 40 65% . . )
I~y
1~ /

.This method also works when the.answer does not come out

ve ' ’;' .
as a whole number of hundredths. For example: What is l"’as a

\ . 8
N ‘

percent 2 - o .
xS - = 1 ‘7 8 = 0.125
o 8 -\ \ '
- - . ’ O E]
Renaming 0.125+in hundredths we read 12.5 hundredths’or
12.5 percent. - <~ - 2%

Another way,is to rewrite the fraction as a quotient and di— : AN

8.

?
D)

N N
] | L.

w

Change the following fractions to percents: . < ’ .
3 ey 5y & a1 /lQ_Q S
’ -~ \ N h‘“. o \ L
- - T

-f
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9. - The total amount of money Jeanette's family spends|each o '
month is shown by the pie chart in Figure 3. What percent-
age of the total amount was spent on each item? |

\

w

P:lgure 3.

A.

I'ﬁ The bar graph in Figure 4 shows the,numbexj‘vof stulents wt;.o
come to class by different means of transpohatlon. .

LY

(a) What percentage of the students walk to school? .
(b) What percentage come by either bus or car? - .
(c) .What pe}cedtage come by bike ?

)

. .
- : ~
I )
» " .
i

15— ' — !
N\ . . -
S~ 0TT L 0 e
Figure 4 4 L | _ ,
—— Em—— r— Lo ’ )
o T / (
E 10+ —
N\.g' g a— — ,
E 1 - - . .
(7 41 = _ - J O
s 1T O B H - ,.
5 s—ﬂ" - ,h - [y 1 4
] - | —, — -
P i _
g e ¥ — — — —
L4 —— — — };. i——J g
— - Pt N mm - E— .
’ o '
. WALK BIKE. BUS \ CAR _,
z " MEANS OF TR’ANSPORTATION . )
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What _percentage of each circle’is shaded?

Figure S

'12. One-quarter of a class has,black hair. Three- eigrﬁhs of the
' same class has brown hair. What percent of the class has

(a) black hair?
(b) browh hair?

' L 4
(c) either black or brewn hair?

-

T S _Some fractions do not have exact decimal or percent equlv-'

alents. ‘For example when we try to find the percent valu& éf \
by dividlng, we find c ’ . o

1. 0.33 to the nearest hundredth

3

% = 0.333 to the nearest 'thpﬁsandth '

. In cases in which a fraction does not have an'exact peréent

? ~

| equivalent,we first decide how accurate we want the percent to be

i
!

f and then divide. Thus, :]; . 33% to the nearest percent, or
1 e
3

l@l ‘ :
Khoth High School's foog:.all team.won 10 out of 18 games,

and Jordan High School'®team won 8 out of 15 games. Which

team had the greater percentage of wins ?
. [ ]

= 33.3% to the nearest tenth of one percent. .




- . . . S o )
- \ o * 9“10 ' ‘ -~ =~
t : A ‘
. ’ . N N 3
~ .14, V\ﬁat percentage of each clock face is shaded? ‘
} .
— — f w- ’,_
o
<L . . Figure 6 -
- 217
- 15, Wh'h is Iarger, -2—:1- or —-? Change to percepts-fo find out.
, § . / : o
. » . - . w ) -
‘ A?:*:‘ ‘ . E 4 A

Your teacher will supply you ‘with' a page &howing a "scramk -
hléd square. " ' Cut out the 16 small squar

- Into another four-by-four square, 0 that e neighboringmumbers
A
- match ‘For examp ;/ 15 percent matche

- equals

and feassemble jhem-

s ?6 because 15 ercent

(The @ur squares that have only two number: "are cor-=
20° . -
ner squares.) .,

. ~
- N .

. ;.

., SECTION 4 , FINDING A PERCENT OF THE WHOLE

e : £
’ . 3 we o e -
e[l

There are 200 letters, and 14 percent of them are E’é How

mdny E's are there? In other words what 1s 14% of 2007 Slnce
14% 0/4 the answer is _

a . 0.14 x09 =28
‘Therefore. 28 of the 200 letters are '_E’s.’A

. ”
?} ! : R

16. “George got & score of 60 percent on-a test of 20 questions.
How many questlon& dld hevget right? .

LY

A .

k1

- ®




17,

(e 20 percent of $10.00

Cf '4’._/

Find

(a) 15 percent of 200 letters
%) s percent of 40 students
(c) 7 percent of a éZ.AOO item
(d) 50 pe;éent .of 360 degrees

k§
- 3

I.nyour allowaAce for one week is $5.00, and you can save
20 o] cent how many dollars can you save" -

~ 3

na school of 1250, 28 percent«have had the flu this year. .
How many students had the flu? , .
\ S I
‘A banK pays 7= 1 percent interest each year. If you have’
$50.00 in a savings account in that bank how much tntez'est '

2 .
i

will}rou get after on\? year" 3 . g

e ~

’ N i

. Bbout 30,percén’t‘of your day {s spent with your eyes closed.
For how. many hours'{do you have your eyes ‘closed each day?

-
A

. <

Usuakly I typgat 60 wards-per minute but now I am out of
‘practice. Now I type at 90 percent of my usuaI speed. What
is my present speed? .

23 fA local store is selling bicycles at a 20 percent discount. If

/

_one kind tisually sells for $45.00,
(a) how many- dollars are taken pifthe price"
() what' 1s the reduced price?

/ - 4 ’

A storé is selling radios at a reducéd price.. .One radio is re-
duced from $40.00 to $34.00. What percent of the larger
price is the reduced price? . ;

- ]
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3

25. If you buy a lunch for $1 .60 and a 5 percent tax is added to
-+ the cost of your lunch

(a) what is the meal tax?

(b) how much is the total bill? / B
SECTION 5  ADDING SAMPLES . .
?Wﬁ 1] ; ] - a .
AN B . Y

.“What are the percentages of ;the five most frequent.letters in
th'e English language? Use the samples you collected in Section 2

of this chapter to find the answers. .

In your eample of the letters -what is the gercentage of the

E's? Compare your answer with that of your classmates.

.-

~

What i§ the largest percentage of E's your class found?

~ What1s the smallest percentage of E's?

. \ > . “
e, Coimbine your samplé with one of your classmates', How
many E's do you have togethér? How many letters do you have to=

gether? What is.the percentage of E's?

Comparé your percentage with those of your classmates.

What is the larges't percentage of E's? What is the smallest? How

~ does thié compare with what you found with the smaller samples?

1 !
. ¢

’ \W'ha/f“happens to the percentage of E's as the s‘amples get
larger? “Which samples better describe the percentage of E's in the

“English language?

+
s

Form two groups and add the tallies of E's. What is the

percentage of E's in each group?

- <

.

N S, .

ST
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Make similar tallies for the next four mdst frequent letters.

What are they?

26 Are\hese valid stateinentﬁ? Why or why not?

v

(a) Eight of the 10 people surveyed favofed basketbatl.
Therefore basketball is the most popular; sport.

(b) , Of the dentists sfurveyed, 75 percept agreed that sugar-
less gum prevents cavities. One dentist did not agree.

(c) The book I am reading is ﬂlled with action. I can tell
from the first two paragraphs .

\

. ~ Baseball averages are given by the number of hif;s the player '
would have if he were at bat 1000 times.

(a) Randy Smith is trir;ng out for the Phillies at spring train-
ing. He has 6 at-bats and 3 hits. What is his batting aver-
age? . . i

Y 5 '
(b) Lou Foster is also trying out-for the Phillies. Last year
he played for the Phillies and had 71 hits with 242 at-bats.
What was his average last year° -

(c) Lou Foster has not batted in spring training'yet. If you .
were the manager of the Phillies, which player would you re-
gard as the better batter? -

(d) Suppose Randy strikes out the next four times at bat,
what will his average be ?

(e) If Lou Foster had batted four more times last year-and
struck out each time, what would his average have been?

SECTION 6 DECODING USING PREQUENCY OF COMMON
LETTERS

In the code used in Section 2, decoding one letteX was

enough to break the code. becoding one letter, however, dées not.:

. break a code like the one in Figure 7.




Y

EEE T 9-14

) - 1 . “‘,

. -‘ z \ 4
ABCDEFGHTJKLMNOPQRST UVWXY 2
JYETDPU FRIBN GHRAZVQWLOGCSKM ¢

. Figure 7 ‘

The code shown in Figure 7 is called a general substitution

code. General substij:utfon'codes are hard to break. So, we will -

use correct word lengths in the coded rﬁessages. -

»

There are two types of clues yc;u can use to break a substi- |
tution code. One type of cli;e is the frequengy of letters. By cém-
paring percent_ages c;f tbe‘co:ied message with percentages in the

*-Eng*ﬁsh-l‘angua'ge;lwlé get clues-to-what the letters might be. The
other tyPﬁiaclue is based onh things we know about the English
language. For example, a one-'l’etfcer word in the tode ‘'must be a

or I. Also the most comnhon_‘_thrée-letter word is the.

<@

SN l
B Decode.the méés,ége in Figure 8.
, C - -
TR »RL.K KQF:» MZ RLK XDMOB RLKSK TA ‘
; RRMSK T, N, QMR AWSK RL]R RLKU
JSK MHKQ XKOJWAK #RMGJU TA AWQ%U“
TZ UMW  OJQ OMNK XJOB rRMNMssMr Rk L
" 'ARMSK FTDD XK -MHKQ I;LKQ. | e, o
ﬁiguge 8 . - — .
v , ) \ .
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.%CTION 7 USING PERCENT TO FIND THE WHOLE

g Suppose someone tells you that a rather long paragraph has

's. Can you use this information to calculate the total number

of letters in the paragraph"

-
-

Usually, 13 percent of Athe letters in a long passage are E's.
Since we have 42 E's, we knaw that 0.. 13 of the whole passage has
42 letters. We know 0.13,0f the passage, and we want to know the v
whole passage. This is like knowing sémething about m magy and
wanting to find. somethlng about one. In Section 2 of Chapter 6, we

learned that to go from many to one we divide: ‘ .o J )

number of letters in the whol\passage * 42 letters + 0.13

A = 323 letters

’

Of course, theypercentage of E's varies from passage to passage.,

Therefore, we can conclude that this particular passage has about

-

320 letters.

'fW‘*
“ Pick a passage of English that is about 15 lines long. Count

the number of E's and estimate the total number of letters. Check

]

your e'stlmate by counting.
L N

Estimate the number of letters in another passage by count-

A

ing T's or A's,
8. (a) 20 percent of O= 45 .
‘—(b) 6.5 percent of [J = 36.4
(c) 48 percent of [0 = 24’

e
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29. (a) 20 1is 20 percent of what'number?

(b) 4 is 25 percent of what number? -
T (o), 21 is 70 percent of what number?
(d) 8 is 5 percent of what npmber?

@ (e) 8 is 1 percent of what number?

\
When necessary, write the answers to the nearest tenth.

J

30.

(a)

(b)

- (c)
(d

(e)

3 .

10 El percent \ |

17 is what percent of 85?

what is 3 percent of 23'09

90 percent of what number is 1357 \

16. S percent of 36 = D _
v . -

» »

/ ' 31,

| (a) Forty of the 90 students are boys. To the nearest percent,

what percent of the studente are girls?

(b) I got 54 questions correct on a test and received 72 per—,
cent. How many questions were'on the qulz .

. (c) Tom has a 280 batting average. He has 125 at-bats; .

how many hits has he adcumulated?

(d) There are, 34 bo'ys_ in our class. They represent 40 per-
f the entire class. How many girls are there?

*

P N C€
&

. . ]
\ . /
\ . -
-
v

- I3 N
The answers to Questions 32 - 35 involve several steps. As:,

LR
\

in Sectlon 4 of Chapter 8, you may find it h pful to start with the”

main equation.

Then find values of unknown} quantities and use

_them ln]the main eqpaﬂon,

3’2 .

"

)

J e

" Last _year the enrollment ‘at Day ﬁxnlor High School-was 400.
. This yearthe enrollment isup 15 percent
enrollment" h

o

What is this year's
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33. Evesy Wednesday the Cape Su‘mmer Theater presents a per-
formance'in the afternogn and another in the evening. The
theater seats'360 people. One Wednesday 65 percent of the
seats were filled during.the afternoon performance and 85

. percent were filled that evening. How many people attended

g the-Cape Summer Theater that day ? . .

L T . .

\ 34. “Andy has sdved 25 percent of his earnings.” His brother
saved twice as much. Andy earned $56.00. Together, how
much have the boys saved? \ . ~

Y

35. In New York City if you buy a pair of slacks that costs
$15.00; a sales tax of $1.20 is added to the price. How
much tax w0u1d there be on a $43.00 sport cogt? ‘

-

SECTION 8  USING SAMPLES TO COUNT WHALES oL

& . .

v/ = ' )
, In the twentieth century, whaling equipment improved
greatly. This allowed many more whales to be caught. The Inter-
national Whaling Commission was set up in 1947 to Study the sit-

uation, to establish size regulations and qudtas, and, if necessary,

*  to ban thé\hunting of types of whales that were in danger of extinc= .

tion. Of course, the people’whd caught whales and ;’the pe.opIe who

used different pafts of the whale were opposed to suich restri,gtions.

In order to make fair decisions, the Co‘mmiss‘ion needed to>
_angwer the question "How many'whales of a particular kind are -
thére’? "

This is'a hard questipn. We are going to look at how sam—

- -

pling can provide at least a good estimate of the answer. Instead:

3
-




.

of st;mating the number of whales, we are going- to estimate the

numbkr of beans in a jar. ‘ .

. -

’ AR
¥
. S .
) ' ‘ First, mark 200 of the beans, put them back with the others
. ) . &'
N and shake the jar well. Now, wiEhout looking, pull out a handful.

" What percent of ‘our sample is marked ?

v

v Assume that the percentage marked'in the whole jar is about

, . . e
the same as in your sample. With this assumption caly(te the
number of beans in the jar using the method }{ou learned #n Section

7. Remember that 200 beans are marked.

.

< ¢

* ‘ .Can you imagine hdw this method was used to estimate the

number of whales? ‘ 3

N,



