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Practice ACT Tests

MATHEMATICS '

- | ! EXPLANATORY ANSWER

" stion 1. The correct answer is E, 1y ¢ | B
« 1o find th

€t 1 . :
otal distance, in miles, Kaya ran, you

2
mof 1% 1
peed the su s and 2 3. To add mixed num}
€IS to
gether, each fraction must have a common

inator. Because 3 and §
d&ﬂoml do not
have ANy common factors besides 1, the least common
s 1, the least ¢

minator is 3(3), or 15. To convert 2 v
55 YOu multy :
2 ultiply by 3. The result is . To convert 3, you

R T e iien
Lultiply by 3. The resultis 5%. To add 1 £ and2 s : T
15> You first add 1 and 2 and then 75 + 55 The

deno

ol ) 11
;esult153 5> Or 315,

. the most popular incorrec
Bis tanswer and comes from adding the whole number parts and adding

erators and th i
the num the denominators separately: %{__1‘ . If you chose A, you may have added the

whole number parts and multiplied the fractions. If
2 1 . If you chose D, you could have incorrectly con-
verted % to j5 or 3 to rls and then added. ¥ ave incorrectly

Questlon 2. The correct answer is H. To find an equivalent expression, you can mul-
iply the constants (3 - 2 - 4), combine the x terms (x’x2x> = x**2*? = x’, because when you
have a common base you use the base and add the exponents), and combine the y terms (y = ¥
Sylyl =yt = y?). The result is 24x7y%

Kis the most common incorrect answer and comes from multiplying the exponents on the x terms

instead of adding. If you chose F, you probably added the constants instead of multiplying. If you
chose G, you could have added the constants and multiplied the exponents on the x terms instead |
of adding. If you chose J, possibly you multiplied the exponents on the x terms and y terms instead

of adding.

e —— P
=

uestion 3. The correct answer is A. To find Mr. Dietz’s pay per day, you can divide his
Iestio : . 22570
70, by the number of days he works, 185. His pay per day is 135 , or $122. When

d&y off without pay and the school pays a substitute $80, the school district saves
N hounts, 122 — 80, or $42.

. bly just ‘picked a number from the problem.
‘day and stopped-

I you got E, you probably

N . - hat the student aeeds to score on the fifth
gwer 15 1 fadae ¢ total for the student so far by

d to find the po:
g ints on 5 tests means the student must

’ . 80 :
301. Averaging Pothe o ence, 400 — 301, or 99.

ded on the Jast test 1S
, hole point. If you chose H, you probably
» the Sgif:: :ircragg with 80, and roundegl to the near-
_z_gﬁfafhought you needed 5(100) or 500 points total, and
msnfber 100 or less to 301.

s

. oo
=

.
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WL e A ion loss, you divid
Question 5 The correct answer is D. To find the oxygen saturatio i e the

issolved oxygen ¢
- ter b the disso Pac-
current number of milligrams of dissolved oxygen per liter of wzimatz that fraction as a decimy
ity in milligrams per liter of water, or ;; Then, you appro )

s o,
0.7449, then convert to a percent, 74.49%, and round to 74%.

y rcent, and :
If you chose A, you probably divided 9.8 by 7.3, Subffaagd;l’ C;T;é:jdt?tigzearest 10”/??;1
ed to the nearest whole percent. If you chose B, you probably Bt fiorithe problem.
is, 74.49% to 70%. If you chose C, you probably just used num

Question 6. The correct answer is J. To find the length of fenc'z “ee}?e‘j t?jifgtéi i};eaa“‘
gular lot 150 ft by 200 ft, you need to find the perimeter. The formullegoor tzg{)l;e_ 2(350) < 2;(1]‘8:-
tangle is 2 times the sum of the length and width, or P = 2(/ + w). 2( & F =

If you chose G, you probably added the dimensions, but didn’t double the sum. If you chose F o
, possibly you used only one dimension and doubled it.

Question 7. The correct answer is A. To find an equivalent expression, multiply 4 by
b + ¢ - d. This results in a(b) + alc) + a(-d), or ab + ac — ad.

If you chose E, you probably forgot to distribute the 4 to ¢ and d.

Question 8. The correct answer is F. To solve for x in the equation 4x + 3 = 9x — 4, you
could subtract 4x and add 4 to both sides. That results in the equation 7 = Sx. Then, dividing both
sides by 3, the result is % =

If you chose G, you probably got to 7 = Sx and then divided § by 7. If you chose H, you proba-
bly added 4% to 9x, resulting in 7 = 13x, and then divided by 13. If you chose J, you might have
combined the 3 and —4 and somehoyy got 1, then got to 1 = 5x and divided both sides by 5.

Question 9. The correct answer i C. These 4 numbers wi]] be an arithmetic sequence.

In an arithmetic sequence, each pair of successive terms differ :
. : , s by the s
difference, you can define d as that difference and Jet 17 be the fir};t terni1 ?gdaﬁo&it}(&rtfﬁni;}:

By definition, the second term js 17 4 d and the third term i (17
aih il : : +d)+d. T 41,
Iso t:;: “;"ltt;n "_154(117 +d+d) + d Using that ex ression);ou ol?faifx?utr}il; t:ég:tion
& +d +8 : 02 Th= 17 + 3d. After subtracting 17 from both sideg ou can then divide
g in 8 = d. The difference js §. Then, the second term is 17 ¥ |
"+ 8 + 8, or 33. Mis 17 + 8, or 25. The thir

r;o‘baiiiyagzaigﬂtic; él_];}t becau.se 41 is the foureh term, the relationship is

e 7 from e ulrtﬁrence 18 6, If you chose B, you f)robabl added 7 to
0 from the f; i erm It yon chose E you bably . g he
ourth term, ) Probably added 10 to t
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Practice ACT Tesis

- Esn  EXPLANATORY ANswERS

- g4 for x. The solution is 64 whicp ;4

H- TO fll'ld what x4

-
/% equals, you need to solve

The

g - i ) n, s T .

L J4. This expression simplifies to 16 + 2 » Substituting ingq
o

3

or 18,
f you chose F, you probably solved x3 _ 64 for
oen ¥ = b used 4(2) for 4%, and added 4(2) :
o and then simplified V4 to be 4.

the original expression, you

anda;d stopped. If you chose G, you could have
to get 10. If you chose J, possibly you got

question 11. The correct answer is :
C. To find the volume, you substitute 5 for  in the

. 4523 This vi 4[5\
uation V = 377 This yields 3xt(2), or 1251 o
2 (4) i 43 - Lhis expression is about 8.18, or 8 to the nearest

¢

cubic inch.

Ifyou chose A, you might have substituted to get %‘E (%], yielding nt, which is about 5. If you chose

B, you probably substituted to get %rt (%) (%), yielding % 7, or about 7. If you chose D, you prob-

- ably substituted to get 47 (3)(3), yielding S, or about 16.
AT

Question 12. The correct answer is K. The probability that the marble chosen will not be |

white when 8 marbles are red, 6 are blue, and 6 are white is the number of favorable outcomes divid- 1\

the total number of possible outcomes. The number of favorable outcomes is 14 because there
{ marbles and 6 blue marbles—a total of 14 marbles. The total number of possible outcomes

. Q _&e total number of marbles. Thus, the probability of the marble NOT being white

d the number of blue marbles and the number of white marbles

obably adde bably found
b H, robably foun
B of marbles: 6_%’-0—6—— % 156 T If you chose H, you p y tou

probably found the probability of choosing a white marble:

you
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of sports awards earned, the

ber
mbe ¢ sport and then the 4 prod-

o find the nu
D. To fi b

i 2 . swer 1S ,
Question 13. The correct answ D4 by the ratio s

number of participants in each sport s multip
ucts are added. This is a matrix multiplication.

[}.5}:12+24+16+40=92

[40 60 80 80] = 40(0.3) + 60(0.4) + 80(0.2) + 80(

SLOS0
b

If you chose B, you probably reversed the order on the first matrix to get 801(%%1) + 80(0.4) +
60(0.2) + 40(0.5) = 24 + 32 + 12 + 20 = 88. If you chose C, you probably totaled the number of
athletes and multiplied it by the average of the ratios, 260(0.35), which is 91.

Question 14. The correct answer is H. To find the average number of students enrolled
per section of Algebra I, you add up the students in all the sections and divide by the number of
sections. Thus, you add 24 + 25 + 29 and get 78, then divide by 3. This results in an average of

26 students enrolled per section in Algebra L

If you chose G, you could have found the median (or middle number) of 24, 25, and 29.
Sometimes average can mean the median or the mode. For this test, the directions say that, unless
otherwise stated, “The word average indicates arithmetic mean. » If you chose J, you likely found

the average of 25 and 29.

Question 15. The correct answer is C. The total number of calculators available is
30 -2 + 30 — 6 = 52. To find the class periods for which there are not enough school calculators
find the total needed for each period, as given in the table below. j

Period 1 2 3 4 6
Calculators needed 21 |46 [48 s7asiig

- The only entry in the table more than 52 is 57 for Period 4.

chose D, possibly you looked at the Algeb i

uo! s gebra [ row

n C could not both be covered by the available calcfllg::c:l}'lse :1?1[211& }imd Y
4. If you chose E, you probably used 60 for t 4 gt

ito account the 8 calculators that are being repai
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MATHEMATICS. PRACTICE TegT ¢ EXPLANATORY ANSWERS

tion 16- The correct ang

: wer is
fﬁeofsf‘ow 1 is the same as the sum of e 51« Because the sum of each row is equivalent, the
5
Row 1:
Row 2: %+ 8x 4 (<3x) = 6x

X+ 2 4+ 6y = 4x +?

estion mark must represent 2x. Yoy could hav

The qU o e done this with other rows, columns, ot

dagon?

hose G, you probably just added th
If Y";‘fihe diagonals. If you chose K,
g‘; _4x would make the sums of Ro

¢ first and last entries in either Row 2, Column 2, or
you may have thought that each sum must be 0 and found
W 2, of Column 2, and of both diagonals be 0.

auestion 17. The correct answer is E. The x-coordinate is positive if A is to the right of

(he -4xXis- The y-coprdinate is positive if A is above the x-axis. The table below shows the sign of
yand the sign of y in the four quadrants.

Sign of:
Quadrant o y
I + +
II - i
I = &5
1\ + =

opposite in Quadrants II and IV only.

D1 pr‘bbabl'y got confused about where x and y are positive and negative or
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MATHEMATICS PRACTICE TEST 1

f distinct outfits that Kareep,

: .1 the number © e .
. eris J. To find t . 1 the numbers O iffereny |

grseelsez:?fgr: 48 ;“:l;gtee;ogr:}fitrgnas:é 3 133}]1"S of slacks, mutltgzlléi:s that Kareem can select. The |

clothing pieces together Thus there are 4(6)(3), OF 72 distinc o ahehin e e ‘

figﬂre below shows that for each sweates, there aze 6 shirts, an

slacks.

slacks

shirt — slacks
 glacks

shirt

shirt

sweater \
shirt

shirt
shirt
If you chose F, you probably added the 3 numbers together, getting 4 + 6 + 3 = 13

Question 19. The correct answer i i

Question 19. T er 1S A. To find the number of ton

auce . arrels a tarry i i ; f

ce 3,000 b.ar_rels..of a tarry material that requires 100,000 tons of sand fgr Z%ngor(l)eiiifeﬁ)
and to barrels of tarry mate,rial, such a;

esults in 5,000 tons of sand.
e : ;
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- EXPLANATORY ANSWERS

MATHEMATICS  PRACTICE Tgst 4

tion 20 The correct answer ;
auleso find the length of the diagonal,e;ols E:H i
ol rangle are the legs of a right tfiaﬂgleoalﬂg

e I'e %
gi [thhe right criangle. Then b* = 72 +542 = ).

u
use %héepb%ow shows the rectangle and a diag-
the diagoi lagorean theorem because the sides
90. al of the rectangle is the hypotenuse

72 meters

54 meters

cisthe average of 54 and 72. If you chose J, you probably added 54 and 72

stion 21. The correct answer i - : .
er is A. To find an equivalent expression for %, you must

Que
ly or divide both the numerator and the denominator by the same value.

sither multip
T

\uliplying & by  yields 5=

If you chose B, you probably thought you could multiply by the expression and obtain an equiv-
Jlent expression, but if i = %, then iz- = % # % If you chose C, you probably thought you could
an equivalent expression, bty 1S %, then

| muliply by the reciprocal and obtain
probably thought you could add the

=1% % If you chose E, you same number to both

X 3.2
. . _ x = 2
tor and obtain an equivalent expression, but if £=5 and gi= 2,

e denomina

¢ answer 18 H. To find the slope-intercept form of the equation
st add 6 and subtract gy from both sides of the equation to get
e togety =8x-
_ : : ipli ~1. If you
tch the sign on §x when you multiplied by you
Eﬁesggl'ff on —Y- Igf you chose J, you probably forgot to multi-
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- PRACTICE , '
MATHEMATICS atic equation x* = 36x = () fﬁl’x

uadr oduct rule, Tp.”

. solve the 4 zero product rule. Th,

Question 23. The correct 3"’“"”.‘.5 %)TZ 0 and '3,1: %mdl:s an answer choice is 36,

}’nu( could f;agruro rhi1 , lffi m?a‘ljizs ?,f)fyr x = 36. The soluti pmbably Sopped e n i) £
x=0o0rx-36=0,whi hO“D,you bably dro

o by 2. If you € E, you probably dropped the ,

l'f ?r(:udchf)sc C, g(?ulprgl';;bl}’;z‘}'j:g f,f;sit,gvc V?lue, lf yol;lec‘::l?:: th:‘!{e was a NEGAtive sign in ¢h,

:::Lt(ljwz sézzgda;rr;‘;‘:i solved x? = 36 for negative L

original equation,

: in ARST, take the ratio of the
‘ To find tan R 1n g
Question 24. The correct answer is G- ST to RS, or 7 to £, 0r L.
length of the opposite leg to the length of the adjacent leg, OF i £
sec R. If you did not get the correct answer, it would be

Fissin R, H is cot R, J is cos R, am} K is ‘
wise to review trigonometric ratios in a right triangle.

. . i - he right triangle
Question 25. The correct answer is D. To find the radius, you can usc t
shown on the diagram. Half the length of the chord is 12 inches, which is the length of one leg
The other leg is 5 inches long, and the hypotenuse is 7 inches long. (This is a right triangle becamc
the distance between a point and a line must be measured perpendicular to the line.) Using the
Pythagorean theorem 72 = 122 + 5 = 1> = 169 =» r = 13 inches.

A is 24 + 5, which is clearly much longer than the radius. If you chose B, you probably used 24
and 5 for the leg lengths and got r = V601, which is about r = 24.5 inches. Choice C is closest to
§ 412, Goingalongtheradiuslhlemustbeshoﬂcrﬂmngoingalongthcl legs of the triangle.
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MATHEMATICS  PRACTICE TEST 1 EXPLANATORY ANSWERS

ion 27. The correct : :

auestlo DL answer 1s B. To find the uniform depth the 10,000 cubic yards

of snOW WOL.I e ctangular football field with dimensions 120 yards by 53.5 yards, you
t : =

ould substitute in the formula for volume, V, of a rectangular prism with the height b, length L

width w, which is V-= lwh. After substituting you should have 10,000 = 120(53.5)(h), or

e 6.420b. Thus, b = 2200
0000 = 6,420b. Thus, b = "¢ 357', or about 1.558. And 1.558 is between 1 and 2.

6,420
[f you chose A, you probably took 15405 and got 0.642, which is less than 1. If you chose C or

p, you probably used the wrong dimensions or made a mistake in calculations.

question 28. The correct answer is G. To find the length of OR in APOR, where PR

: 3 T
is 16 feet long and sin £ZP = 5, use the definition of sine: the ratio of the length of the opposite

side to the length of the hypotenuse. In APOR, sin £P = %. After substituting for sin ZP and

PR, the length of the hypotenuse, you obtain 3-9R 5.OR=48=0QR=96 feet.

Fis % of PR. If you chose H, you probably found cos 2P = 0.8 and then multiplied 16(0.8) to get 12.4.
the fraction of cars assembled in
by the total number assembled.

for the 4 cities and the total.

The correct answer is B. To find

1d divide the number assembled in Coupeville
bols to numbers

Question 29.

Coupeville, you wou
The table below shows the conversion of car sym

City Number of cars assembled '.

Car Town 40,000 |
Coupeville 25,000 ;"1
Truck City 20,000 !k
Sedan Falls 15,000 |
\ All 100,000 |

: . . 25000 1
-.-%-QQEP”‘HG is 700,000 T 4°

. 20,000
~ound the fraction for Truck City, 100,000 O L. If you chose C, you

sented 10,000, so your fraction was 179000 OF i1+ 1 YOU chose

30,000
100,000 2

_ ... 25/00 1
hber from the other 3 c1ties; 75400 2

r 136‘ If you chose E, you probably used the number




NG A 30 units, ACis 16 ypy,

AD is
.4 BC when t notice that BC g the

S
Question 30. The correct a you mul

BD is 20 units, and the points are along
intersection of AC and BD.

i B

f the lengths of AD and EE
So, the sum of the lengths of AC and BD is the Sagle:;)th_e 21;-(: BC + CD, by SUbStitutjon
Because AC = AB + BC, BD = BC + CD, an i C
] - AD + BC.
2 _ 4B+ BC+ €D+ BO=
AC+ BD = AB + BC + BC + CD + s AE BB B

=30
Using the actual lengths, AC + BD = AD + BC = 16 +20 3
m 20. If you chose K, you probably thought yoy

16 fro
1oy chaes By you pepha shoubiaceng which is not the case.

needed more information to solve the problem,

Question 31. The correct answer is B. To find the x-coordinate where the 2 lines
y =2x + 6 and y = 3x + 4 intersect, you could substitute y = 2%+ 6 Into y = 3x + 4 to ger
2x + 6 = 3x + 4. Subtracting 2x and 4 from both sides results in the equation 2 = x.

Another strategy is to graph the equations and estimate the coordinates of the intersection point.

If you chose C, you probably used the constant from the second equation. If you chose D, you prob-

: ably used the constant from the first equation. If you chose E, you probably found the y-coordinate
{ instead of the x-coordinate.

Question 32. The correct answer is J. To solve the equation M = 3V + 6
subtract 6 from both sides to get M - 6 = 3V, and then divide c}:l)y 3 on both sid;s alEVi

; toger M6 -V
If you chose F, you did not divide the 6 by 3. If you chose G i
ek ; » ALy ou might
; tg;jl;dg to the _left and also forgotten to divide it by 3. ’Iiy you 'CEOSehIf:}IVE r;uli)ve:i Stll%fl: th;ir;
> 3 from the V to the M. If you chose K, you probably made 5 sign :31'};'01‘ B y

tbﬁ.__For parallelogram ABC

CD, base AD i« :
4 inches. So the are i 9(4),1331526A£ 183 + 6, or 9 inches long, and

swer is D, which uare inches,
'+ comes from ’mﬂlﬂgﬂyifng‘ the two side lengths:
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WATHENANCS '+ PRACHICE TESTY - BXpUAMATORY ANSWERS

34- Ihe CO1 l'eCt ans Wer i |0 = = 2 ou cou d solve
18 K- 1 .V = + v
flnd (b a) given a b 3 1 1

Que>" _ for b —a. By sub i
tion . By subtracting g and ‘
e e300 )t yields (<2)4, or 16, 2 from both sides, you get 2 = b - a. Substituting ~2

ot stuck working this one, you could '
gg:{“b% 3+2=5 And (b-a)=(3- 5)41.1: (i%fitl‘fgmg a specific value for b, say b = 3. Then a

F, robabl =
ose F, you probably got =2 for b — g byt then replaced (-2)* by -2*, or —16. Be careful

f you ch 2
It ¥ (-2)(=2)(=2) = 16, but 24 = —(2 . 2 . 2. 3y = _{¢.

o=
: babl S =
Jf you Choseff;mygzlf:gt& Y24g0t b-a=lorb-a= —1, and either (1)* or (=1)* is 1. Choices G
and ] come g2%as 2 -4 and, for G, making a minus sign mistake. .
Ak
Because (b - a_) IS AR CUEIL POyver of the number (b - a), you can eliminate an ti bers
fand G- This kind of observation can help you catch mistakes even whin yyofllfg;rg{‘ierrll?rir; sgt

muln'p[e-choice.

Quelﬂ:logegwiénTl‘:)?nf;)%reCtdalljlswer 1s D. To find the location of the water fountain locat-
ed haltway Lo di B bel and D, it makes sense to give coordinates to the points relative to
oint A (see the diagram below). The first coordinate is the number of blocks east and the second

coordinate is the number of blocks north.

F(0,12) E(7,12)
DAY C(109)
water ¥ b‘\
fountain
A(0.0) B(10,0)

R tain (s at the midpoint of BD, and so the midpoint formula applies. For points with

(257,)> the midpoint has coordinates [ﬁ%ﬁ%_z&) For B (10,0) and

- 9) - (12.9) = (8343).
e C is halfway between B and F. If you chose E, you may
D, or E.

you can see that only one answer choice is reasonable.
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Question 36. The ¢
equations. You can let y be the
sentence. The second sentence says

If you chose F, you probably too
number to get 635, rather than the othe
y=2x-8 and then also made the same €
in 2(2x + 8) as 2(2x) + 8 and doing everyt

lS‘.!l.lestion 37. The correct answer
lrom the base of a building reach
ength of the ladder be the hypotenuse,

I_i_ll._l!i_ldir_lg and from the groun

Sjn;s Jgiicv?s the equation 30? = 10> + d*, where d is the distance

plifying, you get 900 = 100 + d* = 300 = d* = d is about 28 feet.
S

B comes from subtracting 10 from 30 or ©

MATHEMATICS ~ PRACTICE

orrect answer
larger numb
that 2y + 3% =

k 3 times the la
¢ way arou
cror as in F.

es up the build
and let t

d to the top 0

TR (47

"Ihecor;:;:et al_;lsvzcrer is K. The m

- length of the square. If you dr
tion between tlf;. i adits lin
[8quare is twice the ra e
th, to get 142 = 1963@33‘1-3 f

or solving this problem is to f;
cquatiOﬂ y = 2x + 8 from the ﬁ?;:

One Stfategy
8) + 3x = 65.

is J.
e;Jaud obtain the
65 = 2(2x +

umber and ad
u chose G YO
H can come

ded it to twice the sma]le
u pro»babl}r defined y a;

rger N
from distributing the )

nd. If yo

hing else correctly.

a 30-foot ladder 10 feet awa
rean theorem. Let thz
Jistances away from the base of th
the building (see the figure below)e
the ladder reaches up the buﬂding.

ow far

s C. To find out h
se the Pythago

ing, you can u
he legs be the

i

f the ladder along

H10'H

simplifying” V900 — 100 to /900 — v100

Ost comm ' i
mon way of finding the area of a

radius of the es in diff s
TR e e o
feet, cet. To find the area of the
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MATHEMATIC
S PRACTICETEST1  EXPLANATORY
ANSWERS

stion 39. The correct ans :
a"ef, ‘jagram below. To find the 131‘1V er 1s B. It might be good to sketch a pi i
e ° of corresponding sid gth of the longest side of th e et
e 2 it side of the second trf: Oi ei:h triangle. For examplz Elle Sf;: ang mlangle yonean b
e ngle. L, N i
¢ long i ey gle. After cross multiplying, you get 12x =h‘.le;(:) le:neileyl(:: %ltizizi
. >

12 14
8”

15 v

ou chose A, you probably noticed that the f; :

: : ; irst t g - :
Sho.mztd’??:é gl;ltl:il; Sé:ime relation held in the secondrslig%lgl: li(:sl%gSt : Z ol i
This di[ o oes not hold. If you chose E, you ma ’ha Egest side would be 8 + 3 = 11.
e middle side of the second triangle to solve the problem y have thought you needed the length of

question 40. The correct answer is K. To fi
0 . rect ver . To find the measure of ZBDC in the fi
itis helpful to recognize that AD and BC are parallel and are connected by tra;sveisglgl%b?%?l?;

/CBD and /ADB are alternate interior angles and o
e o e o so each measures 30°. (Go ahead and write in

is a straight angle and has a measure of 180°. Because ZADE is mad
DE, you know that the measures of those 3 angles add up to 18(?"1.1%31{1
. /ADB + mZBDC + mZCDE = 180°.

g m to represent 71€asure, as m
i /BDC IS 18R mZBDC + 135°= 180°

u know gives 30°

ought ABDC is isosceles. If you chose J, possibly you estimat-

: subtraction error.
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ides, but lengths are given f,,
1265 lf 6586 inches. The perimeter is

; his figure has
Question 41. The correct a(liljwl‘:l; 554% g .:4 +10+6
only 6 of the sides. Those lengths add up ©
l(‘Eléer :)han s because of the missing 4 sides: below focuses on the ver.

. figure :
ths of the missing sidesilrlﬁhrg E}:}?fl tl’rg The lengths of the sides thy,
e lengths 4, 9,

hat the left-facing sidles cover is the same asile
that

+

Then you should find the leng
tical sides. The vertical sides that face lflz 'htijlce
face right are unknown. But, the vertical dis e
vertical distance that the right-facing sides cover.

10

26

So, since the total length of the left-facing sides is 4 + 6 + 4 = 14 inches, the total length of the
right-facing sides is also 14 inches.

Finding the lengths of the horizontal sides (see the figure below) is a similar process. The horizon-

tal distance covered by the top-facing sides must be 26 inches because that’s what’s covered by the
bottom-facing sides.

10
4
6
6
4
26
of the lengths of ¢ e . B
+ 26 - ngt = éjo Ehe ]’e& facmg\;-rlght'fa(:lng, top-facing’ and bot- ‘ ]

inches, Yoy can’t know the length of each side,

out the rxghtfaq;;%ths shown: 4 1 6 4 4410+ 6.+
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42. The correct an . .
2 uestion swer 1s F. To find out how many of the 804 seniors in a ce1-

il high *
1 of those goi
and when 3 © going to college are goi e e
8 going to a state university, you could first find

chool are going to a state university wh
en i 2 of ' i
approximately £ of the seniors are going to

colleg®
of the 804 seniors are going t L
manty & to college. This is 1;(804}, or almost 322 seniors. Then,

o
find th
i{322), 0
tto 1 of 804.

er of those 322 seniors goi
¢ numb s going to college who are going to a state university, which 1s

- about 80 seniors that are going to a state university

Jis close

jon 43. Tfhe C(()irrec'g answer is E You could take a brute-force approach and test
ven values of y an 5582 if ‘YOIU could find an x that worked. For example, if y = 45 from
he two numbers are x* - 45 and x - (45)%. You can see that 457 is a common factor of

umbers, so 45 can’t be the greatest common factor.

I;Leral and avoid having to test all 5 values of y. Nortice
Because it is a common factor, it must be a factor of

4§ (the greatest common factor). Because 45 factors as 5 - 32, it seems natural to see whether
c=5andy=31isa possible solution. In this case, the two numbers are 5 - 3?and 5-3

the greatest common factor is 5 - 3% = 45. It works.

quest
Jll the 8t
A then t
these two I
Maybe it will be productive to be more ge

hat xy* is a common factor of x*y* and xy
3, and then

C is a possible value of y*, D is a possible value of x, and Eis a possi-
dig in and test some numbers

Bisa possible value of xy,
. If you don’t see right away what to do,

'~ blevalue of ¥ (wheny=1)
1 see what happens.

G. Because 115% of “the number” is 460, then “the

Question 44. The correct answet is .
 number” is ﬁ%, which is 400. Next, 75% of “the number” 400 is 300.
» Then 1.157 = 460 and you want

solve this with equations. Let # be “the number.

se K, you probably found “the number™ but not
{

0.75)460 = 345. If you cho

e ——




IR

Chapter 4

etween 2 points in the sga;

distance b i
CE formula, \-'IE’C_; =7 x,)' & (yz i )’]) <50 the

ris E.To find the

Question 45. The correct answe
you can use the distan

dard (x,y) coordinate plane, =
_ 26 ¢

gordin&fe units.

distance is \(—5 -0) +(0- 1)" = =5t L
= gy B, you prob
: 2 _ o). If you chose B, proba-
A can come from mixing x and y coordinates: NG T 1) + Elo )
bly added 1 + 5 or simplified the radical expression Incorrec VA
f the circumferences of 2 cir-

ind the ratio O >
G.Tofind t that both circumference and

uld recognize th
Bﬁiga‘:; of that, the ratios should be the same, 4.9,

Question 46. The correct answer is
cles for which the ratio of their radii is 4:9,

radius are 1-dimensional attributes of a circle. - e e andSe b
Another way is to use the ratio of the radii and let 4x be the radius of the fi e

radius of the second circle. Then, the circumferences Wpuld bean(4x) and 2w(9x), respectively,
Setting them in a ratio, you get 87mx:18mx, which simplifies to 4:9. .
If you chose F, you probably thought that you should take the ratio of the square roots, \5'4:2*\-9,
or 2:3. If you chose H, you probably thought that you should take the ratio of the squares, 4%:9%
or 16:81 (which is the ratio of the circles’ areas).

Question 47. The correct answer is D. You may want to have a picture of this situation
in your mind, or even sketch it out in the space in your test booklet. Your picture might look some-

thing like this.

5

CIRRREGST rdinates of the center, (b,k), and the
o tha)t. 4I-f (¥~ k)? = 12, For this circle, the cenger is at((S ,5) ) and the
OSe are exactly right, you could
endicular to the radius that goes

» the circle has equation (x - 5)°

n is to fi - s - as il

Thl‘j PO"i:‘Iig (tgc5§0 ?gi(;;xags iﬁg)POims on the circle and see which

tions v\;csylilgl ri);;babl‘.);lt'akg 10;,%::1 iﬁgfg f?;:t all ti‘)ln dthli Circii

5,5). 1 ylochi: 890 check of your angwar

o s e C ) 011 Probably forgor to s quare the
Y used (x + h) and (y + k) in the

Tect answers,
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S

Question 52. The correct answe e
picture might be useful. As shown below, there are 3 &

E D

H A

Because there are 8 vertex points, you might be tempted to conclu
onals. But this method counts each diagonal exactly
into vertex A and counts DA as a diagonal coming into vertex D,

nal.) Because each diagonal is counted exactly twice, there are 52g =

mi .
¢ is H. You ¢a® ui“is ﬁomiﬂg ‘nto each vertex poing,

try tO solve this problem

de that there are 8 - S =40 diag-

twice. (It counts AD as a diagonal coming

but these are the same diago-
20 diagonals.

If you like other kinds of patterns, you might choose a different solution path. You can list the

diagonals. But, to be sure you list them all, organize them into a pa

ttern such as the one below.




" Cis15% of 180° rather than of 360°. If you chose D, you probably

Practice ACT Testis

MATHEMATICS  PRACTICE TEST 1

EXPLANATORY ANSWERS

f ou chose lz;czr;uogr&?lagzi éezsgned that because the pentagon (a 5-sided figure) has 5 diago-
palsy then al};loesn%f hold. If 0:: hlgure) has 8 diagonals. As you can see from the picture above, .
- It you chose G, you may have tried to count all of the diagonals direct- \

s patte_l‘ﬂ 3 .
j and missed a few. Choice K is the result of counting each diagonal twice.

jon 53. The correct answer is B. Douglas will count any color other than red, blue,

quest :
e, and purple in the Other sector. The table below gives percentages of friends who picked red, |
Hue, green, and purple. "u
?
Color Red Blue Green | Purple |Other \
Percentage | 25% | 30% | 20% | 10% '\

9%. That leaves 15% for the Other sector. That means 15%
(0.15)(360°) = 54°.

found the correct percent for

The 4 known percentages add up to 85
' ofthe 360° in the circle belong in the Other sector. This is

' the Other sector and then just labeled it degrees.




Chapter 4

MATHEMATICS ~ PRACTICE TEST 1

ad tan 6 given that sin 6 = _% .

=il o}

er is J. One way f© fi

Question 54. The correct answ ;
h is equivalent tO ran

). To find cos @, s
, : . . sin@ hic
T < 0 < 3% s to first find cos 6, then find cosf (w

. - 1. Substituting, you g
and that sin

20 + COSZB =
the facts that cos @ < 0 in Quadrant III

you get cos20 = %. After taking the

v ik
("3?)2 +cos?0 = 1, or - + cos’® = 1. After subtracting 5z
4, Substituting into s

g
520 = i-;—. Because cos 8 < 0, €0 o

square root of both sides, you get co

i
gives you -2, which simplifies to %.

5 - .

i =3

Another way you could do this problem is to construct an angle ml Quaﬁl(')éi:; Elel\g\gh sin O :
(Recall that sine is the ratio of opposite to hypotenuse.) Such an angle 1s § :

2l
A

il

=3

By the Pythagorean theorem, the missing side of the right triangle is 4 coordin i )
- - : t i
the directed distance along the side is —4. The figure below s'hm%vs this. e e |

¥ ! |
B | y

i




connector means the graph can only
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jon 55- The correct answ
au‘jﬂed region of the graph below,
the

eris A, To
© find the system of inequalities represented by

(€R0)]

\”

you could first find the equations of the lim? through (0,0) and (3,-6) and the line through (3,0)
and (3,-6)- Those are y = —2x a_nd x = 3. It is clear from the graph that the inequality that repre-
sents the shaded side qf X =382z 3.'For the other line, if you test (3,0), you find it satisfies
y>-2%. Because (3,0) is on the wrong side (the unshaded side) of y = —2x, the correct inequality

sy < -2

The graphs of the incorrect answer choices are shown below.

Choice C is the most'popular incorrect answer (about as many people choose this as choose the
worrect answer). The inequality sign is backwards for the line y = -2x.

Choice B differs from the correct answer only in the “or” connector. The graph of B includes
points that satisfy one of the inequalities but not necessarily the other inequality, while the “and”
include points that satisfy both inequalities.

= e —
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hen f(x) = %% = 2, you woyyg
xz i ;29) I\Vrluitiplying out (x + h)2 yields

: find f(
Question 56. The correct ,anszwﬁe‘ieliﬁ?s (x +
substitute (x + k) for x in flx) = xz' tfh.ﬂ add =2 to the result. A
e A fx) + h. If you chose H, you replaced (x + h)2 iy
x) + b

If you chose G, you interpreted f{x + ‘Z) e
x? + b2 If you chose J, you found (x + h)*.

i that the graph of ¢;

Question 57. The correct answer is A. It might be surprising tozsee bg p' -

> . = 2x" + x can be Written a4

complicated function looks almost like a line. The equation y i x O)theorisina B b
g ) This is equivalent to y = 2x + 1 except when x = 0. When x = 0, q

: i i d where x = 0.
tion is u:]defiﬂed. So the correct graph is y = 2x + 1 with a point remove ;
If you noticed that the function was undefined when x =0, youlmay ha\;irt(l)ll?ufl‘(l; t3)e open dot
belonged ar (0,0). That leaves B as the only answer choice that also goes gh (1,3).

Choice C is the only one that involves (0,2), and you may have gotten this by substituting x = (

to gety = 2(0?} * 0 and decided all the zeros could be dropped to yield y = 2,

lex+ ftogety=2x24 1. You could have

If you chose D, you may have “cancelled” x’s as e
eliminated this answer by testing (~1,3) in the original equation, but testing (1,3) would not haye

been enough.

. = 43 y oy = 2yt o,
CI‘101ce E can come: from c;‘mcelhng "X’sasy = —’—‘—;*-i to get y = 2x2, You could have eliminated
this answer by testing ( 1,2) in the original equation,
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Guestion 88 The cortect answer is F. To find the coord
Ne4 across the ¥-axis, notice that a reflection acr ¢ coordinates of vertex A after it is
reflec ¢ does change the sign of the y-coordin; facross the x-axis does not change the x-coordi-
J pate Thus, the reflection of A(¢ hate. You might sketch or imagi 2 f ‘
Sy (¢,d) across the x-axis is A;( g Li.l i e e
axis 1s C=a)

one el

A’

Ggives A reﬂqcted across the y-axis. H gives A reflected across (0,0). J gives A reflected over the
line y = x and is the most popular answer.

Question 59. The correct answer is A. To obtain an expression for y in terms of x
 whenx=2t-9and y =5 — ¢ youcan first solve x = 2t — 9 for ¢ by adding 9 to both sides to
+9 = 2¢. Then, divide both sides by 2 to get %‘9 = t. Substitute that expression for t into
' G alo simplify the right side, rewrite 5 as 13 and then combine the 2

to get y = mr"i;_ii) You can then distribute and combine like terms to get

1_0;%1’—) and simplified it to y = 1?5-*. If you chose C, you
— t, which results in'y = 5 - (2x = 9). After distributing,
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T e " |
find sin {3 using sin(o - B

is K. To
i " rrect answer
Question 60. The co you can first substitute % % for o and = g

i _Tf s g
(sin @)(cos B) ~ (cos a)(sin B) given that 75 =3 i . mbgmme
st ing t .
s o b, T . / L| e i ZL (an Slll L’
D i i3 i) ol 0
' i (43 rz_;\q,_._r_:___._.,,
that equation, you get sin T - { 4 }]{ _\22 ‘ll & {zlllz |==f -

H comes from calculaing (1) (42 £, which s fin 5)cos 3)-(sin £)c0s ). 1 you choe
| 2 A2 N2

you probably just used sin * ; —sinZ.







