For your Eighth-Grade Summer Math Homework, you need to complete the “Test Yourself’
sections of this packet (there are 17 of them). Please complete this work on graph paper--label
the sections and catalog your work neatly.

There is also an answer key at the end of this packet for you to check your answers when you
are done. If you score less than 80% on a “Test Yourself’, please read through the
notes/explanations that are part of the assignment and make the necessary corrections.

If you are unable to complete a section and/or are confused about the processes to employ in
its completion, please consult any of the following resources: your textbook, your Note-to-Self
book, the digital Classroom video resources, online resources like Khan Academy,
friends/family/teachers.

These are not only good practice for you as you begin 8th grade (think about admissions and
placement exams, and begin to prepare to enter a world of test taking and letter grades), they
are also very informative for us as we determine what skills we do need to review before you
leave Arbor. Please do not save this work until the last moment and please bring this with you to
the first day of school.
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OVERVIEW
e The number line
-« Decimals
_ Fractions - .
_e Percentages | .
» Algebra o
o Equations
" o« Geometry
« Coordinate geometry
« 'Word problems -
e Summing it up , _

" Whether you love math or hate it, it’s always a part of your life. Mathematics
questions are found on all scholastic aptitude and achievement tests, including
Catholic high school entrance exams. On the COOP exam, these questioxis are
called- Mathematics. On the HSPT, math questions include the categories of
Concepts Problem-Solving,’ and Quantltatlve Skﬂls On the TACHS, the ques- =~

tions are called Math.

In the pages that follow, we have tried to condense eight years of mathematics

-instruction into a comprehensive review that touches on most of the topics cov-
ered on the exams. This is only a review, not a course. If you find that you're
havmg difficulties Wlth any mathematic topic, talk with a teacher or refer to any

- of your mathematics textbooks. This chapter really helps you. most by letting you
know what you don’t know, so you can focus some of your test-prep time on
brushing up your skills in problem areas. The explanations that accompany the
mathematics exercises are very complete. These explanations will be a big help
to you, because they help you understand the processes involved in finding the
right answers to mathematics questions. For extra practice with math ques- -

. tions, do the math sections of all the practlce exams that follow. '

- The following sections in this part outline some of the basic mathematlc rules,
‘ procedures and formulas that you've learned over the past eight years in school.
-You also have an opportumty to practice your skills with some exermses, and you
‘can judge your progress by checking your work against the answer explanatlons
that follow the exercises. Work through these sections and the exercises care-
/fully, and be honest with yourself about the accuracy and speed with whlch you
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- ‘solve these problems Note which problems are dlﬁ‘icult for you as well as those that are easy
. After you ve completed th1s sect1on you’ll know exactly Whlch areas you need to strengthen

' THE NUMBE'R LlNE

R AN N IRl N S Nl I P R R IR T \'+_.
ST T 11 T T T T =
: -3 212 2 -11/2 -1 -1/2' 0 i 1 1 2 21h 3

v

A number lzne is a convement concept to keep as a mental plcture The number hne above

.. shows whole numbers and fractions greater than zero and less than zero Numbers i increase .

1n size as you move to the right and decrease in size as you mave to the left. The numbér line

) i ‘above. has an arrow at each end meamng that the number lme goes on ‘infinitely in both -

’

pos1t1ve and negatlve \dlrectmns : B ‘_ S s

Number lines can be drawn up-to aid in basw mathematical calculatlons Elther fractlons
whole: numbers; or demmals can be used.to name the intervals-on the hne We suggest that' L

you.use number hnes when dealmg with 31gned (+, —) numbers and 1nequal1t1es

Here is a list of a few basw rules that must be mastered for speed and accuracy 1n’ -

mathematlcal computatlon You should memonze these rules: -

{

Any number multlplled by 0= 0

Sx0=0 - ,,_,'<¢l‘ﬂtp,f" 3
If0is d1v1ded by any number the answer is 0. C T
O +2= =0 ' o ‘
IF 0 is added to. any number that number does not change
‘7+0—7 ot L '
If 0 is subtracted from any number that number does not change
4- 0=4" o . o
, If a number is multlplled by 1, that number does not change ,
3X1= -3 ‘ _ P
If a number is d1V1ded by 1 that number does not change
- 6+1=6 .
A number added to 1tself is, doubled
4+4=8 .
If a number is subtracted from 1tself the answer is 0. o .
9—9——0 E : L o R
Ifa number is d1v1ded by 1tself the answer is'1. ‘ N

B8=1 o

CIf you have memorized these rules, you should be able to Wr1te the answers to the quest1ons

: in the followmg exermse as fast as you can read the questions. -

B3 www.tacebook.com/catholicexams
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Test Yourself 1 .
Answers follow Test Yourself 19 A
L1-1=0 | 1L 8% 0=

2 3+1= - 12, 0%4=
5. 6x0= . 18 1+0=
4 6-0=- | 14. 3-0=
fores U i swas
6. 9><Al"='."‘ ' 18 9+1=
7 5+0= o - o  17'. 6 +((;'= 
8 4-0= 18 4-4-=
e2e1= o 19.5+5=
10 7-7= o 20 6x1="

The moréjmles, p"roéedufes, ‘and_ fpi'mulas‘ you ére able to memorize, the easier it will be to :
~ solve mathematical problems on your exam and throughout life Become thoroughly familiar -
Wlth the rules in thlS section, a.nd try to commlt to memory as many as pos51ble

. When multlplymg a number by 10, 100 1000, etc ‘move the decmlal pomt to the rlght a -

" number of spaces equal to the number of zeros in the multiplier. If the number bemg .

- multiplied is a Whole number, push the dec1mal pomt to the nght by msertmg the approprlate i

number of : 7eros. g -

0.36 X 100 = 36 
12x10 =12
5.% 10 = 50
60.423 X 100 = 6042. 3 -

, When d1v1d1ng a number by 10 100 1000 etc., again count ‘the zeros, but this time move the |
demmal point to the left. . ©

123. + 100 = 1. 23
3528+ 10 = 35.28
16. + 100= 0.16 -
7.+ 1000 = 0.007

Test Yourself 2 |
0.12 + 100 = -

1. 18 % 10 = 6.
2. 5+ 100 = 7 45X10=
3. 1.3 X 1000 = 8. 83.28 + 1000 =
4. 362 %10 = | | 9. 761 X100 =
5. 9.86+10 =" S 10, 6886+10=

B3 www.facebook.com/catholicexams -
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“ DECIMALS

"Remerobe r‘.: Decn:nals are a way of Wntlng fractlons usmg tenths hundredths thousandths, and s0 forth . -

,‘ ~ decimals‘are @
. way of writing

* . fractions using -,
_ tenths,
hundredths,

- ‘Thousqnd‘rhs efc,

E ¥

PART III Quanhtahve and Nonverbal Skllls

CIE you can count money, make change or understand a battmg average dec1mals should

:presentnoproblem R T E

+ @

system i is based on its locat1on Remember the decimal places? o

. 1,,2°3 6 540 . 1.3 2456
S I T T I (Y I 'I I
’ o= ' C U~ mIH : .
. ECEEZIZEEEEIEE
SgEgzx 7 R N--R-N
. Z, o Z 22 o Z,
“ 9388 v 38§3Y&2 ‘
. = e e R = RS E 7z
N EZ Z “EZzg
AE /V)m o . E » . \

L : PR . IR T

‘ w1th Whole numbers, snnply mamtalmng the locatlon of the decimal pomt

. Example Add 36 08 + 745 + 4. 362 + 58.6 + 0 0061.
* Solution: ‘ N
CLUTASL
<4362 R o
.+ 00061 T ,

L If Vyo'u find it easier; you mayfﬁll in the spaces with zeroes. The. ahswer will be unchanged.v_

.8 ., * o - -y

: 058.6000

U 0360800 . -

Loomasoe000 T
Do 0043620 ‘ - o

=+ 000.0061

- 8440481

- www.facebook:com/catholicexams -

When Wntlng dec1mals the most 1mp0rtant step is placmg the dec1mal pomt The Whole a

+ When adding or subtracting decima'ls‘ it is most importailt to keep"the decimal points i m line.
- 'After the decimal pomts are aligned, proceed with the problem m exactly the same way as:
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- Example: Subtract 7.928 from 82.1.

Solution:
82.1 82100
- 7928 . - 7928
74172 74172

Test Yourself 3

1. 1. 52+0389+429—“ . 46.33 — 12.1 =

6
2. "0.6831- +0.01 + 4:26 + 98 = | 7. 51+ 7.86 + 42.003 =
8 84-19= 8 sp4-1821-
4. 325+566+91= | 9. 0.85 - 0.16 =
5. 17-1281= ‘10.'.76+032+830—A

When multlplymg deCLmals you can ignore the ‘decimal points. unt11 you reach the product
Then the placement of the decimal point is dependent on the sum of the places to the rlght of

the decimal point in both the multiplier and number bemg multlphed

1. 482 (3 places to the nght of decimal pomt)
- x 0.16 16 (2 places to the right of decmlal pomt)
- 8892 ' : . ‘ ‘
14820 - S 4
023712 (5 places to the right of decimal point) :

' You cannot d1v1de by a-decimal. If the diviser is a dec1mal you must move the decimal pomt B
" to the right until the divisor becomes a whole number, an integer. Count the number of spaces .
by which you moved the decimal point to the rlght and move the decimal point in the d1V1dend .
(the number being d1v1ded) the same number of spaces to the r1ght The de01ma1 pomt in the

. answer should be dlrectly above the decimal pomt in the d1v1dend

' 702

02

" . Decimal point ‘moves two Spaces.to the right.

[i www.facebook.com/catholicexams . -
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Test Yourself 4

Solve thefollowmgproblems K c T Lo

1 362x66= ~ 6642+ 214=
Co 2. 92 % 0.11 = f 7 1201x8 =
.8 18+03- | | 8. 2482+ 7.3= .
D4 ;15 x09=" - - | .‘ 9. 0.486 < 0.2 =

5 785+5=- 10 0s1x12=

FRACTIONS T

: numerator and a denommator

Fractlons are used. when ‘we. - W1sh to 1nd1cate parts of thmgs A fractlon cons1sts of a

L1

L3 numerator -7
4 - denommator - 8 o

The denommator tells you how many equal parts ‘the ob_]ect or number has been d1v1ded mto

‘: and the numerator tells how many of those parts we are concerned W1th

Example D1v1de a baseball game a football game and a hockey game mto convement

numbers of parts erte a fractlon to answer each equatlon .
1 If a p1tcher played two mmngs how much of the Whole baseball game de
" he play? 4 ‘ ‘ , , o
2 I a qua7rterback played three parts of a football game how much of the whole -
" game d1d he play'? : - ‘ S '

i AIf a goa.he played two parts of a hockey game how much of the Whole game d1d o A

A he play?
o

. Solution 1 A baseball game 1s convemently d1v1ded mto mne parts (each an mnmg) The '

p1tcher p1tched two 1nnmgs Therefore he played of the game The denommator .

represents the nme parts the game is. d1V1ded mto the numerator the two parts c

We are concerned W1th

Solutton 2 Slmllarly, there are four qua.rters ina football game, and ‘a quarterback playmg K

- 3
_three of those quarters plays 1n Z of the game .

Solutzon3 There are three penods in hockey, and the goahe played in tWo of them

[

_ Therefore he played ing of the game

- B www.facebook.com/cdtholicexams
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Equivalent Fractions
Fractions having different denominators and numerators might actually represent the same

| .
v

amount. Such fractions are equivalent fractions.

Forl'eizample, the following circle is diﬁ_de_d into two equal parts. Wi'ite a fraction to indicate

how much of the circle is shaded.

- 1shaded 1

2_1m}_ts_ =35 of the circle 1s shaded. |

P T T T T T O S TP

The circle below is divided into four equal parts. Write a fraction to indicate how much of the
circle is'shaded. C ‘ - " . s
2 shaded- 2 o o1 :‘

Aparts 1 of ’phg c1r(:‘f1.e are shaded. ‘ :

This circle is divided into eight éqﬁal ’par‘ts. Write a fraction to indicate how much of the circle.
is shaded. " o o S L

. 4 shaded _ 4

_ m‘ 3 of the c1rcie are shadeq, |

In each Icircle,'the same amount was shaded. This should show you that thei‘eAis’m‘ore'than‘
| 6nef'w'ay fo indicate one half of spn;ethiné. e o - o
-The:ﬁactioﬁs %, %, and g that you w}ote are equivalent frac_tions‘bepailse they ajll re_présént the
same amount. Notice that thel denoniinator is tyvice as large as the numerator in every.case.b

Any-fractidn you Wi'ite that has a denominator that is exactly twice as large as the numerator

1.
will be equivalent to 5

e v a %t ¢ mo s % o x & & 1 % s 4 v bE o9 v » o om o om e o4 e e ma oA oa oz oa oa e
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; Example:'-Write other fractions equivalent to.o. .
; Example: erte other fract1ons eqmvalent to~.

e ' 2
) Example: Wr1te other fractmns eqmvalent to =

« -above

: vSolutzon 16 + 8= 2, 2% 3 =6 Answer 5

L Solutzo

PART Ill: Quantitative cmd Nonverbal skills

L A T A T S U T S S S S

/2

. Solution: Any fractlon that has a denomlnator that is twme as large as the numerator 51 O"‘ ,

6382 s o
1264 S 'nt.,. L.

4

1

o ’ ' 2.
. Solution: Any ﬁ*actlon that has a denommator that is four tlmes as large as the numerator 7

4 5 15

16’ 20’ 60’ ete.

.3
Solution.: AAny fractlon that has a denommator that is one and one-half tlmes as large as the <
o tor 4,10 14 16 ° -
.numerator: 6’ o 24,

11 2.
o 4, and are’ m s1mplest form

. 'To write equlvalent fractlons where the numerator 1s ' not 1 reqmres one more step

e ' 4 ‘ :
. .Example: What is vthe eqmvalent fractlon for = using 10 as a denomnator?

5.

. 1, 4. 8
: Solutzon Each = 1s eqmvalent to = therefore is eqmvalent to S

10’ ’ 5

. The qmckest way to find an equlvalent fractlon is to divide the denommator of the fractlon
- you want’ by the denominator you know Take the result and multiply it by the. numerator of
. the fractlon you know. Th1s becomes the numerator of the eqmvalent fractlon :

: 'Example Rename 2 s an eqmvalent fractlon havmg 16 as a denommator :

8-

16

. 3 o ' ‘
. Example Rename Z as equlvalent fractlons havmg 8, 12 24 and 32 as denommators

I

w®Io

@44—22x3—®

4 =3 3><3—9)

Bl
&l
™ Ko

o
Do
l

»Mc.omcouaiwmoo

——(24 4 66><3 18)‘

'=—-—(32—- *8 8><3-24)

A fractlon that has a numerator greater than the denomlnator is calIed an meroper fractzon
- A number expressed as an. 1nteger together vv1th a proper fract1on is called a mzxed number.

- B www.facebook.com/catholicexams
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. :When the numerator and denomlnator of a fraction cannot be d1v1ded evenly by the same _'
i Whole number (other than 1), the fractlon s saJd to be i in s1mplest forms In the examples,v




aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

’ 3 12 - '
Examples of improper fractions mclude > T and 5 Note that each is-in simplest form °

- because the numerator and denommator cannot be d1v1ded evenly by a number other than 1

' 1 )
Examples of mixed numbers mclude 1= 17, and 1 These are called mixed numbers. because .
they have a whole number part and a fractlonal part These mixed numbers are eqmvalent to .
the improper fractions given prevmusly To rename a mixed number as an 1mproper fractlon .

is easy.

4 A
Example: Rename 2Z as an improper fraction.

Solution: The whole number 2 contains 8 fourths. Add to it the :1— to write the equivalent

fraction Z

An alternatlve way of ﬁg'urmg this'is to multlply the denommator of the fraction by the Whole X
number and add the numerator ’
. 1 .
' Example: Rename 2Z as an improper fraction,
- ’ 9 . . '
SQlution: 4X2=8+1=9 1
To rename an improper fraction as a mixed number, j}ﬁst proceed backward.
J ) . X 9 . -
 Example: Rename 1282 mixed number.
‘ Solution: Divide the numerator by the denominator and use the remainder (R) as-the fraction: .
9+4=2Rlor9+4=2 o

Adding and. Subtrdcting Fractions
To add fractions havmg the same: denommators sunply add the numerators ‘and keep the |
cominon denommator '

3 3
Example Add 1 + — i + o ‘ ‘
Solution: The denommators are the same 50 Just add the numerators to arrive at the answer,

7 3
Zor IZ

To find the difference between two fractions havmg the same denommators s1mply subtract

the numerators leaving the denommators alone.

Example Flnd the difference between ; and =
4

| Solutzon' 7 § = = -Slmphﬁed to 51mp1est form i

D[ ="

www.facebook.com/catholicexams -
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. 'To add or subtract fractlons havmg dlﬁ'erent denommators you will have to ﬁnd a common
vdenommator A common denominator is a number that can be divided by the denomlnators of

all the fractlons in the problem without a remamder

. 1 1.
. Example Fmd a common denomlnator for - Z and 3 ‘

. Solutzon 12 can be d1v1ded by both4 a.nd 3:

—is eqmvalent to —

47 12

1
3 is equlvalent to — 15

: We can now add the fractlons because we have written equlvalent fractlons vv1th a common.

. denommator

-3 4 4 7
, 12" E_E :
: Therefore: o o
, 1.1 7
13713

) Seven twelfths is in 31mplest form because 7 and 12 do not; have a Whole number (other than
. 1) by Whlch they are both d1v151b1e '

. 351 - .2
‘ :._E'xample Add 867 and— o ‘ ) .
Solutzon Find a number into which all denomlnators Wlll divide evenly ‘For. 8 6,4, and. 3 the
best choice is 24 Now convert each fraction to an eqmvalent fractlon havmg a

denommator of 24:"

——(24 8—-3 3><3 9)

—(24 6= 44><5 20)’

6).
(24 4= 66><1—6) ,

‘cblw »M»—-a'ozlcn oolo:_
] m
g}

74—(24 ~3=88X 2= 16) :

: Now addthe'ﬁ'actieris:_ o S
R 9,0 616 m
24 24 24 24 24 A
* The. answer, gi, is an improper‘:fractiorr that is, the I‘Iulrrerat()r ‘is: greater than the
: ‘denominator. To rename the answer to a mlxed number d1v1de the numerator by the :
: denommator a_nd express the remamder asa ﬁ'actlon '

o 51 3 1
| : .24_51_24 zﬁ—z— S o

-l www.facebook.com/catholicexams
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Test Yourself 5

Express your answers as simple mixed numbers.

L 2.8,1_ 6 11,2

475 .2 2 43

, 6.2 N

"8 4 6 2 :

g 1.1_ g 5_1_ f
3 2 8 3

5 5 T12 4

5 148, 1_ 0 8_2_

"8 4 3 9 3

Mulhplylng and D|V|d|ng Fractions
. When multlplymg fractlons multlply numerators by numerators and

denommators by denominators.

3.4, 1_3x4x1_ 12 '

57775 5x7x5 175

- When multiplying fractions, try to work vvith:'nﬁmbers that are as small as possible You can’ .
- make numbers smaller by dividing out common factors. Do this by dividing the numerator of |
any one ﬁ'actlon and the denommator of any one fraction by the same number.

3 12 1

B2 i1

4, .9, 2 6 o
In thls case,’ ‘the numerator of the first fractlon and the denommator of the other fraction were '
‘divided by 3, while the denommator of the ﬁrst fraction and the numerator of the other :

fractlon were divided by 2.

‘ .To d1v1de by a fractlon multlply by the remprocal of the lelSOI‘

1
x8_=§=11
2

i_l_
6 8 2

i
6,

n ‘www.facebook.com/catholicexams -
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198 .. PARTII: Quantitative and Nonverbal Skills

Test Yourself 6

D1V1de out common factor Wherever possible and express you.r answers'in snnplest form

P 6 1.2_ :
t578 -8 .37 "
o 2x 8,7 g L, 810
471271 16712718
5 3.0 8 IxIx22
T 478 676,38
: 4§_§—— 9-_3:_2_
ED R T 774
“9»4_2‘7 '3'3_

.: The fractlon bar in a ﬁ'actlon means “d1v1ded by.” To rename a fraction as a dec1mal followi

" through on the division.

—4508

N cmu:-ﬁ

. To Tename a declmal as a percent multlply by 100 move the decnnal pomt two places to the '
« right, and attach a percent sign. - '

0.8 = 80%
ITestYourself7 e T
Rename «each fractlon ﬂrst as a’ dec1mal to three places and then as a percent

1. 6.

2 2
4 3. ,
g 1 . 8
,-‘8 ’ll lo_.5*
SRR ; ‘[ 10
"8 s \
) 5§ 10 g :
4 .‘.5

. www.facebook.com/catholicexams:
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PERCENTAGES

One percent is one hundredth of something. The last syllable of the word percent, -cent, is the
~ name we give to one hundredth of a dollar. '

One percent of $1.QO, then, is one cent. Using decimal notation, we can write one cent as

'_$0.01, five cents as $0.05, twenty-five cents as $0.25, and so forth.

Twenty-five cents represents twenty-five hundredths of a dollar. Rather than say lthat
something is so many hundredths of something else, we use the word percent. 'l‘wenty—'ﬁve
‘cents, then, is twenty-five percent of a dollar. We use the symbol % to stand for percent.
Percentage (“hundr‘edthe of”) is a 'conven‘ient and widely used -way of measuring all sorts of
things '‘By measuring in hundredths we can be very precise and notice very small changes.
Percentage is not limited to comparing other numbers to 100. You can d1v1de any number 1nto

hundredths and talk about percentage
Example Find 1% of 200. .
" Solution: 1% of 200 is one Hundredth of 200
| 200 + 100 = 2
leing decimal notation, we can calculate dne percent»of 200 by: . |
| | 200 X 0.01 = 2

S1m11arly, we can find a percentage of any number we choose by multlplymg it by the correct

decunal notation. For example A

"Five percent Qf 50: 0.05 X 50 = 2.5 .
"Three percent of 150: 0.03 X 150 = 4.5
* Ten percent of 60: 0.10 X 60 = 6.0

All percentage measurements are not between one percent and 100 percent We may WlSh to

consider less than one percent of somethmg, especially if it is Very large

For example 1f you were handed a book 1 ,000 pages long and were told to read one percent of

itin5 mmutes how much Would you have to read?

1000 X 0.01 = 10 pages -

aaaaaaaaaaa

_Therelsa

+ relationship

. between |

. decimals, -

' fractions, and

* percents, The,

. following notes

. will help you to

. convert numbers

* from one of these

. forms to another:
1.'To change a %
| fo a decimal, ’
remove the 9% .

. sign and divide

. by 100.

' 2.To change a

-+ decimadl to a %,

. addthe % sign
. and mulfiply
: by 100. '
* 3. To change a %
‘toa fraction,
Vremove the %
" sign ond divide
* by 100.
' «4.Tochange a
; fraction o %,
* multiply by 100
Ond add the
% sxgn

Quite an ass1gnment' You might bargam to read one half of one percent or one-tenth of one .

 percent in the 5 minutes allotted to you.

, Usmg decimal notation, we Wr1te ‘one-tenth of one percent as 0.001, the decimal number for

one thousandth. If you remember that a percent is one hundredth of something, you can see |

that one tenth of that percent is ‘e,quivalent to one thousandth of the whole.

Bl www.facebook.com/catholicexams -




In ‘per'cent nt)tation one tenth of one p'ercen't is written as 0. 1%. On high school entrance =
- exams, students often mlstakenly thmk that 0. 1% s equal to 0 1. As you know, 0. 1% is really -
- equal to O 001 o : :

Sometlmes we are concerned with more than 100% of somethmg But you may ask since .

‘100% constltutes all of somethmg, how can. we speak of more than all of it?

. Where thmgs are’ growmg, or mcreasmg in size or amount, We may Want to compare thelr new .
| size to the size they once Were For example suppose we measured the heights of three plants
. to be 6 inches, 9 1nches and 12 mches one week and dlscover a week later that the first plant
‘_1s still 6 mches tall but the second and t}urd ones are now 18 mches tall.

The 6-inch plant grew zero percent because 1t den’t grow at all
The second plant added 100% to its size. It doubled in height.
The thlrd plant added 50% to its he1ght o

‘We can also say:

The first plant-is 100% of its original helght
- The second plant. grew to 200% of its original height.
The thlrd plant grew to 150% of 1ts original helght

; Here are some common percentage and fractlonal eqmvalents you should remember
1) | ’
° Ten percent (10%) is one tenth ( 1 0) or 0.10.
¢ Twelve .and one—half percent (-1_2.5%),1s»one eighth- <§>, or 0.125.

° Nenty percent (20%) is one ﬁfth (l) or 0.20.

. £ N 1 !
, e Twenty—ﬁve percent (25%) is one quarter < 4) or 0. 25 ]
: ) .. ) 1 N 1 '
L o T}urty-three and one-third percent (33—%) is one thlrd ( ) or 0.333."

Fifty ‘percent_(50%) is one half (§>-,_or;0.'5_(5).

Sixty-six and two-thirds percent (66§%) is two thirds <§>’ or 0.666. -

Seventy-five percent (75%) is three quarters <Z)’ or 0.75. .

Caution: When solvmg problems lnvolvmg percentages be careful of common errors ‘, |

. Read the notatlon carefully 0. 50% is not ﬁfty percent but one half of one percent '

. When solvmg problems for percentage mcreases or’ decreases in size, read the _

problems carefully '
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- Example 4is What percent’ of 807 -
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® Use common sense. If you wish to find less than 100% ofa number your result will -
be smaller than the number you started with. For example, 43% of 50 is less than 50. -
: _Usmg common sense ‘works in the other direction as well. For example, 70 is 40% of v

_ what number? The number you are looking for must be larger than 70, since 70 is only -
40 .

100
- httle more than tW1ce as large as 70, since 70 is almost half (50%) of that number

of it. Moreover,: you can estimate that the number you are looking for will bea >

To find a percent of a number rename the percent as a decimal and multiply the number bybit. ‘
Example "What i 1s 5% of 807
Solutzon 5% of 80 = 80 X 0.05 =4

' To find out What a number is When a percent of 1t 1s glven rename the percent as a decimal |

and divide the grven number by it.
Example: 5 is 10% of What number?
Solutzon 5+ 0 10 = 50 : e

To find what percent one number is of another number, create a fraction by placing the part -
.over the whole. Slmpllfy the fraction if possible, then renamie it as a decimal (remember the --
) fractmn bar means dwzded by, so d1v1de the numerator by the denominator) and rename the .

Aanswer asa percent by multiplying by 100, movmg the demmal pomt tW0 places to the rlght

4 1
Solution: §5 = -2—0 0.05 = 5%

' Test Yourself 8

1. 10% of 32 = 6. 12 is 8% of what number?

2. 8 is 25% of what number7 7. 6%of36=

3 12 is what percent of 247 o p 8 25 is 5% of What number? o :
4. 20%0f360= . 9. 70 is-what percent of 1407 ;
5.k 5 is what percent of 60? . . 10. What percent of 100 is 19? :
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'PART lll: Quantitative and Nonverbal Skills -

L A T O A T R S T S T S S T T

To add signed

{ ALGEBRA

L If you ‘are ﬁmshlng the e1ghth grade this year you mlght not yet have had a formal algebra_‘

L

" numbers with the -

_same sign, add .

the magnitudes

of the numbers
and keep the

same sign. To'add .

signed numbers

with different *

" signs, subtract the

magnitudes of

. the numbers and

use the sign of *

the number with

- the greater

' magnitude. :

L

class. Nevertheless, you have probably used algebraic terms and expressmns and you have
probably solved s1mple equat1ons This sect1on Wﬂl review the skills you have acquu'ed so far
and will show you the kmds of questmns you can expect to find. on a high school entrance .-

exa_mmatlon

Slgned Numbers

. The number llne exists to both s1des of zero. Each p051t1ve number on the r1ght of zero has a
. negatlve counterpart to the left of zero. The number line below shows the locatlon of some

pa1rs ofnumbers (+4 —4; +2 -2; +1 ~l)

Because each number 'of a pair is located the same distance from zero (though in diﬁ'erent a
d1rect1ons) each has the same absolute value Two Vert1cal bars symbollze absolute value
NEYE | —4 =

The absolute Value of +4 equals the. absolute Value of 4 .Both are eqmva_lent to 4. If you . :
think of absolute Value as the'distance from zero, regardless of dJrectlon you W111 understand
it easily. The absolute value of any number; pos1t1ve or negatwe is always expressed as a

t

pos1t1ve number

Addition of Slgned Numbers P

- When two oppos1tely 51gned numbers havmg the same absolute Value are added the sum -

is zero.

(+10) + (~10) = 0
LB+ (+1B)=0
~(-0.010) + (+0.010) =0

GPre —)—o

If one of the two- oppos1tely s1gned numbers is greater in absolute Value the sum is equal to
the amount. of that excess and carnes the ‘same sign as the number havmg the greater '

absolute Value {

<(+2)+,('-—’1)£+1~ k o (—2'.5)+(42.0).'-j- ~0.5

E®H+(-9=-1- L 3. 1 1 .
' ol S (-;)&(d_*i)—'*rz ) "
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‘Test Yourself 9 ,
1. (+5)+(+8) R : : : 6..”(’—.'9) +'(—'36)~=
5 GO n= Con o Gs W=
3. (+4) +(-12)= ., 8. (-16.3) + (=12.5) = |
"51- =D+ (2 = 0. (-8 +(+4) =

(—21) + (~17) = .
- : 10. (+66) + (—66) =

Subtraction of Slgned Numbers

Subtractlon is the operation that finds the deference between two numbers, 1nclud1ng the .
- Change The S|gn

‘dlfference between “signed numbers o . - AR « of the nurmnber -

- When subtracting signed numbers, it is helpful to refer to the number line: -+ being subracted

£ RIS N N (PO T N TN N A
' N 11 1117 1 1"
' ;5 4.3 -2 1.0 1 2 3 "4 5 ‘ S

» . and follow the -
> _.I_ ‘ T rules fer odeli‘rion.

For example, if we wish to subtract +2 from +5 we can use the number line to see that the .
dlfference is. +3. We give the sign to the deference that. represents the direction we are
movmg along the number line from the number bemg subtracted to the number from which .
you are subtracting. In this case, because we are subtractmg +2 from +5, We count three .

units in a pos1t1ve dn"ectlon from +2 to +5 on the number hne g ' T .
" When subtracting 51gned numbers:
e The dlstance between the two numbers gives you the absolute Value of the d1fference

¢ The direction you have to move from the number bemg subtracted to get to the -
number from ‘whiich * you are subtractmg g‘lves you the sign of the dlﬁ'erence ‘

Exdmple Subtract —3 from +5

' ,Sqlution."Dlstance on the number line between —3 and +5 is 8 units. - -
'Dlrectlon is from negatlve to p051t1ve—a positive dlrectlon
Answer is +8 ' '

Example.' Subtract —6 from —8.

Soiution: Distance on number line between 6 and —8 is 2 umts D1rect10n is from —6.to :

—8—a negatlve d1rect10n Answer is —2. - ‘ o S .

‘Exampl‘e: Subtract +1. 30~ from —2.7 0

¢

" Solution: Dlstance between them on the number lme is 4.0. Dlrectlon is from +1 30 to —2.70

—a negatlve d1rect10n Answer is —4 0.
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CA qmck Way to- subtract s1gned numbers accurately mvolves placing the numbers in columns -
. reversmg the 51gn of the number bemg subtracted and then addmg the two :

Example Subtract +26 from +15
o Solutzon._ ' S
+15=+15 - R ..

S —+26=-26 - o : : v
coo=-11 S ' : C e

. Example: Subtract —35 from +10,
. Solution: - - _
+10 = +10
——35=+35"

T

Notlce that in each of the examples the correct answer was found by reversmg the s1gn of the '

. .number being subtracted and then addmg

. Test Yourself _10 :

1 (O -(=1D= 7 (~12.6) - (-5.8)= |

- 9. A(—35) - (+35) =

(~34) - (+21) =
o 10 (+56 1) (+56 =

C(+4) - (—58) =
(+75) — (+27) =

I N
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Mulhphcahon of Slgned Numbers

Slgned numbers are multlphed as any other numbers would be, w1th the followmg exceptions: Alf ‘rbe éigns cre

" The product of two negative. numbers is positive. - ‘ : the same, the
.- ; . quotient is

( 3) X (—6) = +18 ‘ . -7 positive. If the

The product of two positive numbersAi's, positiv‘e. ' . signs are d@ﬁerenf,
. R . ) : ' o . . - the quotient is

(+3.05) X (+6) = +18.30 . ) o negative. ~

The product of a negative and positive number is negative.

A\
<+4§> X (—-3) ———13§

D X (D X (+1) = -

Test Yourself 11

2. (+12) X (=3) = S 4 ,
' 8. (+9) X (—1) = '
3. (—6) X (=21) = !
n 9. (0) X (=5.7) =
4 (—0) X (-10)= . )
S | . 10, (—12) X (~12) = C |
B (+3.3) X (~5.8) = ‘ T . o
6. (.—7L5)‘><(+.4.2)\‘=' o o S |

Division of Slgned Numbers _
As with multlphcatlon the d1v1s10n of signed numbers requires you to observe three 51mp1e ,
rules: . . e ) -

i

0 When dividing a pos1t1ve number by a negatlve number, the result is negatlve B o !

(+6) ( 3) = .
& } VVhen dividing'e negative number by a positive number, the result is negative‘.v o -
(=6) + (+3) = =

€& When d1v1d1ng a negatlve number by a negative number or a pos1t1ve number by a .

: p051t1ve number the result is pos1t1ve

(-6) = (-8) = +2
(+6) + (+3) = -
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TestYourseIle e .. o
- 2. FTSG)# (+12) = . IR (+6%> . <+3i> _
3. (—45) + (—=9) = ‘ o A -
o - 8. (-8.2 1
4. (=75)+ (+3) = R f ),() e
| s Gev-con= e (enl)s(cul)
f”,:e7h 'f.%;,," S C 10, (1985
EQUATIONS

- :.' An equatlon 1s an equality. The values on elther s1de of the equal sign in an equatlon must be .‘
; equal In order to learn the value of an unknown in an equation, do the same. thing to both
: sides.of the equation so as to leave the unknown on one side of the equal 81gn and its Value on

. the other side. =~ = ' . . . I
zExample x—2—8 ) | '

'Solutzon Add 2 to both 31des of the equat1on : ) l_{ |

: K2 +2=8+42 | S

| "x—m

;'E'xample 5x—25 - ST o C . -

'Solutzon D1v1de both 31des of the equatlon by 5

x=5
, Exa'mple'y‘—i- 9=15
Solutzon Subtract 9 from both 31des of the equatmn:

y+9 9—15—9
L y=6 -
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, Example a -+ 4 48
Solution.: Mult1ply both s1des of the equatmn by 4:

1y (ij = 48% 4
A
 a=192
Sometimes more than one étep is required to solve an equatioh.
'ExampleGa—4—48 I | \ e
Solutzon First, mult1p1y both sides of the equatlon by 4:

—6-9—><i=48><4
4 1

6a = 192

Then divide both sides of thé equation by 6:

| _ Test Yourself 13

Solveforx :
1ox+18=25 e f-2=4
=8 7. 108- 27 =73, -
S ETh=M o 8 2w -4=13

2
3

4 +9=4
5

cEEI=14 10, 2 +11=6

9. 8x+9=81
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- GEOMETRY

. ~Area of Plane. Flgures . , - ,, ‘
e 'Area is the space enclosed by a plane (flat) ﬁgure Arectangle isa plane ﬁgure Wlth four nght‘

. angles. Opposite sides of a rectangle are of equal length and are parallel to each other To find

" the area of a rectangle mult1ply the length of the base of the rectangle by the length of 1ts” _

:: helght Area is always expressed in square units.
N A

1=

ft.

II

Il

- bh
9 ft. X'
- 27

. A=
3f . A X3
h A sq. ft

9ft.

L TA square is a, rectangle in Wh1ch all four sides are the same length The area of a square is
. found by squaring the length of _one ‘side, Whlch is exactly the same as mult1ply1ng the -
square s length by its Wldth_ )' ' : » :

'(',

\':4in;f A=4m><4in._-
: A 163q in.. :

4in, *

LA trlangle isa three s1ded plane ﬁgure The area of a tnangle is found by multlplymg the base .
by the altltude (helght) and. leldmg by two. : : S

S N A—zbh | .»
A= —1—(91n)(51n)—%5- B
;‘ !,
: Af—_‘_22§qu m

T A c1rcle isa perfectly round plane ﬁgure The dlstance from the center ofa c1rcle to: 1ts rim is
1ts radius. The dlstance from one edge to the other through the center is 1ts dlameter The *
dlameter is tw1ce the length of the radJus ' '

3 £l www.facebook.com/catholicexams



Chapter 17: Mathematics 209

a4 T ¥ e ¢ & ¥y ¢ ¢'R v ¥ &+ v X & & W ¥ A 1 E 4 € £ 9 e = 4 £ % 5 & & & T ¥ & s P B e £ 6 ¥ 4 & w v o4 & ¢ 2 o 6 & 9 5 & o

Pi(m)isa mathemat1ca1 value equal to approxnnately 3.14, or = Pi (frr) is frequently used in

calculations mvolvmg cn‘cles -The area of a c1rcle is found by squaring the radius and T
Don't confuse the

multlplymg it by . You may leave the area in terms of pi unless you are told What value to. || wo formulas for

assign . calculating the
A o , fcircumferer{ce '
4'A=frrr~2 ' S I : :dnd’rhe,_oreoof
A =7 (4cm)? : : S + circles. A good
A = 167 sq. cm. - ' : . :woy fo keep

" them straight is to

remember the

: . . . . . . équore in s, It
Tes’r Yourself 14 N o _ ' | o . should remind
' ' ‘ o ' © . youthat dfeq

Find the area of each ﬁgure
. must ben square’

1. o 6 - .
: -  unifs,
: » o | 6 rods - um ’
4 ft. : ' d
8 rods .
8 ft. .
" .| 6rods
-2,
12 rods
7. 3yd
7. . C
3. Syd ,‘
1 mile ;
. 10 yd. .
- 8. ' v
4, .
' 9. :
| o6f ..
5. .. + . B " : ! <
10, - 6meters .
5 meters | o
- l7méters :
20 meters : . o
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Penmeter of Plahe Flgures R N

polygon (a pla:ue ﬁgure bounded by stralght lines), Just add the lengths of the- s1des

'

A N B P——3m+5m+3m+5m'
Jin |- | ‘-161n'

5in. A

P= 4cm+6cm+5cm
=15cm

- S5cm’

v

. »The perlmeter of a c1rcle is called the cucumference The formula for the c1rcumference of a ..

. c1rcle is 1-rd or 27rr wh1ch are both of course, the same thlng

C=2%X8Xm=06n

,Volume of Solid Flgures - | o
: The volume of a solid ﬁgure is the measure of the space W1th1n To ﬁgure the volume of a sohd ,'
ﬁgure mult1ply the area. of the base by the he1ght or depth ' ‘

.The Volume of'a rectangular sohd is length X Wldth X helght Volume is always expressed in

- cubic units. : .

: — V Twh ‘
N """»“"»;A-“".’/." 5in (101n)(6m)(5m)
. - o ".: ' V 300cu1n
. <
. T
: 10in. - _
. 'The volume ofa cube-is the cube. of one side. !
: N EL. —@rr SRR |
. R : V =27 cu. ft.
S Pt T
) 3, Of ,

i

. n WWw,fdcebook.com/catholibexoms

The perzmeter ofa plane figure'i is, the dlstance ‘around’ the outside. To ﬁnd the peruneter of a ';, ,
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' Thé‘volumé of a cylin'dér: is the area bf the circular base (ﬁr2) times the heighé. .

Y . V=mwh |
5in. . V=mw(@in)?Gin) .
’ V = w(16)5) = 80w cu. in.

" Test Yourself 15 =
1. Find the berimete'r.'

5 in.

6 in. S .8‘>in.

2in. o

2, Fmd the volume.

6 in.

7. Find the perimeter.

6ft

. 8. Find the circumference.

1in.-

lin. -

1in.

4 in,

8in.

5. Find the volume.

4yd.   :
A
4yd. 4 yd.

Bl www.facebook.com/catholicexams

6. Find the. perimeter.

8. Find the perimeter. - -

1 in‘




-Angles - o T
: The_suni of the angles of a straight line is 180°. .

: B4\ 550 R

P

) 'The sum of thelanglés of a'Atria:‘r_lglé 1s180°

e ‘The" sum of the angles of a rectangle is 360°, . 7

R 90° . - . 90°

90° . . 90°

: The sum of _fhe' angles of afcircle is 360°.

: The sum of the angles of d prygop' of n. s_id'es‘is (n — 2)180°. -
(8- 2)(180°= 6 x 180° = 1080° . I -

/1352 150°\
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Test Yourself 16

What is the size of the unlabeled angle? : , V B - o A
5. | :

L : 6. I
N . 4 ’ . v , ’ : 60° ) ‘ . t:
3. 90° ' 90° h . o ' : - E . ) :

| ) 90° ) T ’ . . : v . :

. ‘ 18.' :

4. " 60° X

 95°

COORDINATE GEOMETRY |
Coordinate geometry is used to locate and graph points and lines on a plane.
The coordmate system is made up of two perpendlcular number hnes that 1ntersect at 0. Any

pomt on the plane has two numbers or coordmates that 1ndlcate its locatlon relatlve to the

' number hnes y R

'The x- coordmate (abscissa) is found by drawing a vertical line from the point to the horlzontal :

number llne (the x-axis). The number found on the x-axisis the absc1ssa " S o

The y-coordinate (ordmate) is found by drawing a horizontal line from the p01nt to the vertical -

number hne (the y-axis). Thé number found on the y-axis is the ordinate. .

~ The two coordinates are always ertten‘ in the order (x,y). ’ ' . .
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* PART Iil: Quantfitative and Nonverbal Skills

- The x- coordinate of 'peintA is 8. The y-coordinate of pointA is 2. The coordinates of i)cirit A are

4 & % 6 Byt § v % 4 v ou A

glven by the ordered pair (3, 2). Point B has coordmates ( 1 A4). Pomt C has coordmates

c(—4,— 3) Point D has coordmates (2 3)

eC : -3+ eD

v

- To graph a point whose coordmates are given, ﬁrst locate the x-coordmate on the x- ams then"
from that Pos1t1on move Vert1cally the number of spaces mdlcated by the y-coordmate

To graph (4, —2), locate 4on the x-axis, then move 2 spaces vert1cally (2 spaces dovvn) to ﬁnd

* the glven point. -

= o+ ¢ & 3 e

e e

s 8 ais 4 o

N £} www.facebook.com/catholicexams
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K

S

The pomt at Whlch the x-axis and the y-axis meet has coordmates (0, 0) and is called the
origin. Any pomt on the y~ax1s has 0 as 1ts x- coordmate Any point on the x- ams has 0 as 1ts

Y- coordmate
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Test Yourself 17 4 ‘_
1. In the graph below the coordmates of 4. Whlch pomt might possibly have the '
~ point A are ‘ » coordmates 2,-3? : .
v ' o ' Vg
A : ' r : :
3 4
. 2-_ -
i - Be. o
- —t X ~* X -
3 2 19 1.2 3 ‘ O ¢
‘ I+ oA ’
24 :
v

1 5. The point with the coordinates (3,0) is .
2. The coordmates of pomt P on the ' , .

graph are ' , _ R
Y ' L . S S ‘
A .
"9 A § £
Pe 4 :
) < B ° C—»
1t X ' X
G =X o | D :
L1 ' ' .
T -Y{V .
| .
3. Which point is named by the ordered R .
pair (5, 1)? . _ : o : :
o B .
« S dmd-A *
41 ,
t n-’—; ‘
X
.
} - 5
. «©
=] !
7 -5
h ‘
. .
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