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Challenge

Fractions

If

8x+3y 5

3y

=7

what is the value of % ?
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QUR APPROACK

Whenever you se€ &
, \ou

o Q“it\v;e;n:en{ ot of "cross” Y"\U\JC\P\\W{‘O

by using

like this.
- - 7b.
(@ 18 % =%t\r\en5a

Cross-multiplico-tion helps
cleaxn up harder probles
ko0, like the one belowt!

ons set equad
the equO,‘t\OY\
o Tt works

Lf you cross-multiply the
equation below, you'll get:
(8x + ZyIH) = (By)5)

Simplify by distributing

and you'll get:

2% + IZ\’ = '5\{ 8x + 3y

1. f 3y

Subtract 12y from each side
and you'll get:

32x% =3y
Keep working towards %
by dividing both sides by 32.
You'l get:

213
x= )

And finally;, isolate % by dividing
both sides by y and you'll get:

X _3
N 32

202

FRACTION (N): a part of a whole, represented as
the part divided by the whole

)

NUMERATOR (N): the top number in a fraction,

representing the number of parts taken from the

whole
; %
4

DENOMINATOR (N): the bottom number of

a fraction, representing the number of parts into
which the whole is divided

@,

4

<

5 X
= ——, what is the value of — ?
7 » What is the value o ¥

TURN AN UGLY DECIMAL INTO A FRACTION!

Simply put parentheses around each fraction and use the
division key in place of the fraction bar.

/\

B3+7)+(12+5)

1785714286

Your calculator has no respect for the ACT, so it gives you
a big ugly decimal. But you can turn that big ugly decimal
into a fraction by pressing MATH choosmg »FRAC, then

ENTER|.
178571 4286




KNOWING FRACTIONS IS 1/2 THE BATTLE.

Simplify the following expressions.

7.1 2 .9
L3ty T A T T

3

2 _ 3_x  _
2 5 5. T3

5

63 6n +9
3. 31 = 6. 12n =

CONVERT EACH OF THE FOLLOWING INTO A FRACTION.

7. 5% = 10. 333 =

8. .6 = 11. 125% =
3

9. 45% = 12 SI =

AT THIS TIME, PLEASE REMAIN IN YOUR SEAT AND SOLVE EACH OF THE FOLLOWING.

13. If a bus carries 24 boys and 30 girls, what fraction of the passengers is female?

3 . . .
14. If — of the seats in a movie theater are occupied, and there are 12 empty seats, how many total
seats are there in the theater?

2
15. If it rained 5 of the days in a 120 day period, how many days got no rain at all?
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‘ @ \ Fractions
Practice

1 3
! = B then what is the value of y when x = 13?
A. 3
B. 9
C. 13
D. 24
E. 39
10x+ 4 7
2. x3y y=T= what is the value of %?
3
F. 20
1
G 1
21
H. 75
J. 2
8
K3

7 7 7 7 7 7
If7+?+7<7+7+7and
a > b > ¢ >d, then n could be which of the

following?

T only

II only

Ml only

II and III only
1, IT and III

=T 0w

204



Rev 9/15

Challenge

Divisibility, Factors & Multiples

When the integer »n is divided by 10, the remainder
is 7. What is the remainder when 2# is divided by 5?

=P 0wp
LU TN SRR U I 6 I
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DIVISIBLE (

AD)J):

et : capable of being divi

nteger evenly (without prodt?c;jn“g/]ljed “
remainder)

FACTOR (N):
multiplied to ): one of two or more integers
produce another integer ers that can be

Factorsof 10: 1,2, 5,and 10

OUR APPROACK:

To solve remainder problems ke this one, DEQ by asking
yourselt, "Hey selts whot's the smallest possivle volue for n?’
14 yowre being honest with ourselt, you.ll have ko answex T

becouse the smallest number that gives Nou- & cemainder 0f 1

MULTIP
nen divided by 10 I LE (N): the product :
of two integers (factors)

Multiples of 10: 10, 20, 30

1 \ou weren't able to help \yourselt a5 puch 0.5 you'd Whoped

Ehis time axound, perhnops next time youl cealize that you. con
£ v by a.dding the divisor

ways find the cmallest possivle volue 0
10 in this cose) %o the cemainder (T Hhis co.5e)-
2D

Now that we Know tnat n could equol [T, lets plug [T into the

4 find the cemainder for 20 divided 0y 5.

problem in place of non
we don't
1§ n=\1then =M Almost done. cealy car®  The cemainder i whot we're
obout this  qsked to find. This setup s
nurber very handy for s type of

problem. Toke o good look ot
it here, ond practice using it
to solve the problems on the

next page.

% - b remoinder .

When the in:

\ teger # is divi

Wh & ‘ vided by 10, i

What is the remainder whelj:: 2n’ it:l zlr:]l;l:éﬂ I;ier
y 57

(£) connot be e answer because the
remoinder must alwaNs e less than
e divisor- Otherwise Hhat's ke
50.NIng 25/5=4 cemoinder D That's
4 groups of © and... one Mot group of
L 1fwe divided oy By we con't hove
B, left over 05 ¢ cemoinder. we'd
just hove one more group of 5 and no

W b =

-"@O!ﬂ >

cemainder.

HOW
TO FIND THE UNKNOWN NUMBER

Add the divi

ivisor and th .

value into th e remainder to fi

e nd
second expression and Solvg:’-zrkt);:veSt possible value of the unk
e remainder unknown numbe
. r. Then plu
g that

For remai
nder prob
remainder! problems, use the setup above and
remember, that
' your answer is
notx. You'rel i
ooking for th
e
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SOLVE FOR THE REMAINDERS.
THE LEAST COMMON MULTIPLE

Find the least common multiple of the

333 117 following pairs of numbers.

11 3
7.4& 6 11. 6&38

599 86

2. —— = 5 —/— = 8.4 & 14 12. 12&9

6 6 - -
9.16 &6 13. 7&13

121 226
10.5&3 14. 24 & 18

WHAT IS THE SMALLEST VALUE OF N?

15. When # is divided by 6, the remainder is 1. 17. When 2# is divided by 6 the remainder is 4.
What is the value of n? What is the value of n?
16. The remainder is 6 when # is divided by 21. 18. If the remainder is 4 when 37 is divided by
What is the value of n? 11, what is the remainder when 57 is divided
by 4?
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‘ @ \ Divisibility, Factors & Multiples

1. If as many 7-inch pieces of string as possible are cut
from a piece of string that is 11 feet long, what is the
length, in inches, of string that is left over?

(12 inches = 1 foot)

SRR
[« WLV TN S UV ]

2. How much greater is the remainder when 357 is divided
by 4 than the remainder when 243 is divided by 3?

ReEQ
o =D

3. When the integer 7 is divided by 8, the remainder is 3.
What is the remainder when 37 is divided by 8?

HEOFP>
N =)

4. The integer » is a multiple of 4 between 21 and 39.
Which of the following lists all the possible remainders
when # is divided by 77

3 &y Ty

-

2
3
1,
2
1

w

3 L

w

AEEQS
oo ~O
[CRRRTRTINN
(TSR O NN

w

.4,5,6,7

s La
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Challenge

Prime Numbers

How many distinct prime factors does the number 120

209
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PRIME (ADJ): describes a number that is larger than
1 and divisible by only 1 and itself
OACK: ( 2,3,5,7,11 and 13 are all prime numbers.
MP//B/‘O\ moKe o factor tree and
this probier Kee
- 50::?7_0 dosm by dividing out factors mdfors
breo sl yyou can o 10ngee d\v\di{\lol}gh e pre FACTOR (N): one of two or more integers whose
gong Youll be lett Wi product is a given integer
ko srolet MM\Z@T& tt\em up, but dorit double- 2 and 3 are factors of 6.
fackors of o Oh cho0se NOUur ONSWET- (-/ 2,34,6,8,and 12 are fact f 24
count onyENng. Then ,34,6,8,an are factors o
PRIME FACTOR (N): all the positive prime factors
that divide into a given integer exactly, without leaving
a remainder:
( 2 and 3 are the prime factors of 24.
The word “distinct’ 1 ‘m\)ormn)ﬁ \:
this problem- Tt meons "df ’Eejj\v\ :
S0 don't double count any of Te
factors of 120!
1. How many! distinct/prime factors does the number 120 120 \/
have? /
0 12
T AS N N
(A) 15 0 TRAP ANSWER ng; \/ 1) M
14 you. chose (A1t D. 2 @ ¢ / \/
because Yo ’
VObO.bN tor E. 1 2 A

counted the prime fac
7 more thon once.

2
: ~' ~ ONE IS SUCH A LONELY NON-PRIME NUMBER.
~——

It's important to remember that the number 1 is not considered a prime
number. That simple fact can affect your score when you have to answer a
question like, "How many prime factors of 30 are less than 10?" If you count the
number 1 as a prime factor, you're blowing it!

THE PRIME SUSPECTS
The first 10 prime numbers are: 2,3,5,7,11,13,17,19,23,and 29.

Most (but not all!) prime number problems on the ACT deal with these guys.

It's worth noting that 2 is the ONLY prime number that's not odd.

If you need to check whether a number is prime, just remember that every odd
number less than 121 that's not divisible by 3, 5, or 7 is prime.




% FIND THE DISTINCT PRIME FACTORS OF EACH OF THE FOLLOWING NUMBERS
1 30 5. 240
E
2. 18 6. 660

3, 87 7. 800
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‘ Practice \

212

Prime Numbers

If the sum of four different prime integers is odd, what is
the smallest of the four prime integers?

A. 2
B. 3
C. 5
D. 7
E. It cannot be determined from the information

given.

The product of three consecutive prime numbers is 105.
What is the greatest of the three numbers?

5
7
.9
1
1

k12

1
3

If # is the number of distinct positive factors of 30 and p
is the number of distinct prime factors of 30, what is the
value of n - p ?

mEOwp
S = b WU

How many prime numbers are between 0 and 100
inclusive?

16
19
25
27
31

ATEQE




