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2. Regular hexagon ABCDEF is inscribed in a circle, B. 120°
as shown below. If the length of radius OD is 15 C. 130°
centimeters, how long is AB, in centimeters? D. 140°
SINCE Hex is ‘?z—’j Vol - 2Ll . E. Cannot be determined from the given informa
: tion
—=A. 15 A B Sides are = N, ok 207 /»7(, Garredn.
B. 18 5. c AOCD d Clidre & e
C. 30 6. In the figure below, D is a point on 4B, and CD is
€ 7’&4: /a'fe‘r:z/ perpendicular to 4B. Based on this information,
D. 5z So Cpe/c) which of the following is the best conclusion?
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3. A rectangle is twice as long as it is wide. If the i ‘ .
width of the rectangle is 3 inches, what is the rec- A D B
tangle’s area, in square inches? e o
’ - SR = ZCDB.
- 7 3 7 / o A
ﬁﬂN&}/'??é: ras /&/"j B. ZCDA is larger than ~CDB.
2 6 as wife” means / C. 4B bisects CD.
: S //?L D. CD and DB are equal in length.
() Le"’j this Twité b E. Point C is equidistant from A and B.
10y IR e A ‘ W=
: 7. In the figure below, X and Y lie on the sides of
4. In the figure b%!gw, DB intersects AC at %c;nt P. __ AABCand XY is parallel to AB. What is the meas-
The length of AP = 9 units, the length of 4 ure of ZACB. 7 TRV
units, and the length of PC = 6 units. How many c _’1[ P ' /A B, 7 7/6" A
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8. The circle shown below has a radius of 10 meters, and

the length of chord AB is 16 meters. If O marks the
center of the mrcle what is the length of OC?
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11. The ratio of the measures of the 2 smallest angles of a
triangle is 1:2. and the ratio of the smallest to the largest
angle is 1:3. What is the measure of the largest angle?
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12. The figure below is made from a parallelogram, ABCD,
and an equilateral triangle, ACDE. What is the measure

9. In the triangle below, ZR is a right angle and the lengths of ZADE ?
of the sides are as marked. In square inches, what is the ; e ;0
area of ARST ? /. Ty} /‘;7/77;:’?# S = /&;0
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10. The lengths of the sides of a triangle are 3, 8, and 9
inches. How many inches long is the shortest side of a
similar triangle that has a perimeter of 60 inches?

;)eif.r/’?(f{'ér’% 0F Similev—

e £riangles Are equal
e prope rtren
Ko ;’-/’lcrfe st ’7) .
sigle Qg
Perwmete,v (;?5~'r°o+‘ﬂ ,(;—5
2 taxs L5 0

- 2N

AREA 2 CiR el e Tr— -

13. The diameter of a circle is 10 units long. What is the
area of the circle, in square units?

)

—¥ H. 25z 5 a9
1. 100m
K. 400n D=ea — //7“/5)



GEOMETRY
PAGE 3

14. The total surface area of the rectangular box shown be-
low is the sum of the areas of the 6 sides. What is the box’s
total surface area, in square inches?

2(3¥2) 4 2(3%2)
(P e

3 inches|

12
16

20 :
24 2 2 inches

‘ 32 2 inches
(/2‘ E’/LZ/' (Mf/ [s’ﬁz/)+ "5,(/43 + Top°
(.c./\// ,B[c‘?’cbn\ = /c’)//fo-——

mﬁOW?

Eil 2(2’;{-.2) =

15. A floor has the dimensions shown below. How many
square feet of carpeting are needed to cover the entire

floor?
(Note: All angles are right angles.)
7
= || 12 fi
2 oe|- Y
LIARRNG o 2
27 e e
it
A 5T 18 feet
B. 72
C. 162 6 feet
—>»D. 270
E. 324 21 feet

—> E. 1043

17. In the figure below, £B is a right angle and the measure
of Z4 is 30°. If BC is 10 units long, then how many
units long is 4B ?
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16. In the right triangle below, how long is side AB?

Basic
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H 29 - 19 ;
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18. In the figure below, 3 parallel lines are crossed by 2
transversals as shown. The points of intersection and
some distances, in inches, are labeled. What is the
length, in inches, of ¥X?
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1. The square below consists of a rectangle and 6 congruent 3. Lengths are shown in inches on the drawing of the rec-
triangles. tangle below. What is the shaded area, in square inches?
.T / / . T‘ l) i !; 9"
— e V. J) ' 2
f o 35 of 7(f_?'5.",l’e, [\/ 0/@
5/7;4// 4 PRea. = Wb
8
fﬁm i Z of Jiqure M/«//i@ e
nNe )//7(// (74 SAAV/ — 12"
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If the area of the shaded rectangle is ' the area of the G. 24
square, what fractional part of the total area of the —= H. 57 i 6)
square does the area of 1 of these triangles represent? J. 78 50‘)7 - AH L /s é /7 / /}/ 5>
K. 96 =20
\ M@,e ave 4‘//?/* ’“/7ﬂ/ 24%3 39 Ve pu
I che 7 - — =
Se 7[ 2en B i 4. In the figure below, AC is a diameter of the circle, B is a
B point on the circle, and 4B = BC. What is the degree
- 1 ____/‘__ 5\1 "Z;_ | S LA measure of ZABC ? . a\ ,,LU\C:
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2. Triangle ABC is similar to ADEF. AB is 8 inches long, €, 1B
BC is 10 inches long, and AC is 16 inches long. If the —=-D. 90° : et :
longest side of ADEF is 40 inches long, what is the pe- E. Cannot be determined from the given information
rimeter, in inches, of ADEF ? /, §& ; =
ENE Sidle Corres ponding 7/) Chosce /.5 rarely e
e~ g —Side ~ lorrecy & A&,
A 74 FerimeTer Petrim o7 ez 5. In isosceles trapezoid ABCD shown below, QP is an
S B. 85 o7 othe, AL altitude, and all lengths are given in centimeters. What
5 C. 90 / . / o ; is the penmeter of uapezoid ABCD, in centimeters?
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6. Sides 4B, BC, CD, and DA of square ABCD have mid- 9. In rectangle ADFI below, the 10 labeled points are
points L, M, N, and K, as shown below. If AB is 6 equally spaced along the perimeter. What is the ratio of
inches long, what is the area, in square inches, of the the shaded area to the area of the entire rectangle?

haded region? _
e AR R ,7& 7 DPoints
PE éf’&m/
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7. In the figure below, AB = AC and BC is 10 units long. 5 , = Z =
What is the area, in square inches, of AABC ? Do s
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8. In the figure below, CD is an altitude of equilateral tri- / ‘/’5"
angle AABC. If CDis 6 V'3 units long, how many ;’ S
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15.

11. If 2 interior angles of a triangle measure 20° and 60°,
respectively, which of the following describes the loca-
tion of the longest side of the triangle?

—= F.
G. Always opposite the 20°

H. Always opposite the 60° angle
J. Opposite either the 20° or the 60° angle
K. Cannot be determined from the given information

wgest side - tringle s
a/f«/%vs copESEls e e PR

Always between the 20° and the 60° angl

e /00 A
; 20 t’

/e

12. In the figure below, what is the length of BD?

Jamal will use a circle graph to show how he spends his
time during a 24-hour day. The size of the sector Tepre-
senting each activity is proportional to the time spent in
that activity. Among other activities, Jamal sleeps 9
hours. How many degrees should the central angle
measure in the sector representing sleep?

? _’:/rfr;',’o L?r,ul.!"ﬂ 3
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- The volume of a sphere is given by the formula V =
4/3 7r* and its surface area by the formula § = 4 wr,
where r is the radius of the sphere. What is the volume
of a sphere, in cubic centimeters, if its surface area is
1447 square centimeters?

Discover rachus

‘;‘: g‘z’: Using Strtface'q roc.
& TPAD d‘p/ /5_/4,,,

D. 2567 7

E. 28r /A4 7 = 47/—/’

e
i 85’//

=40 (l)

jSoseeles Ais = /LS = BD 1

13. The distance around a circular path is 1,000 meters.
Which of the following most nearly approximates the ra-
dius of the path, in meters?

In the figure below, D, D, E, and F are the midpoints of the
sides AB, BC, and AC respectively. If the measure of
ZBCA IS 20°, and the measure of /BAC is 60. What is
the sum of the measures of ZDFE and /FED?

Vid Trnds When Connecter |
(’/17556%5 Paralle/ Jines 7o sides

(Note: 7= 3.14) C;; Di/\:— Zﬁ’/’—

A. ( //-
g' //ﬂﬂ’: 5(2‘/)) o = ang sim;lar g
. ’/ ; =]
or o D S . B. 80° ZkAnG/eS
E. 318 i /\ ! C. 100°
/ff’(-’ = - /é,/’ g/ D. 120° A
Gl , E. 160
= AT ~
- - : z AE ED
14 Each of the following determines a unique plane in 3- A €
dimensional Euclidean space EXCEPT:
ne’ /W//c” 5
OW
ES i anali o NOTion thelfoe ) Ll ?’” & /
G. 2 distinct parallel lines. v, VN
H. 2 intersecting perpendicular lines. ne L’ f@féiﬁ i
“>J. 2 lines intersecting in more than 1 point { /)t/
K, 3 distinct points NOT on the same line. ,&, '7

ONES c’/ re f/e« FOr A2y 97 6/), ,
Stz s~ T A =1

=
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Ik Part lll: The ACT Mathematics Test

0

BRAIN TEASER

In this quiz, you'll attempt ten tough ACT-style questions covering the topics from this lesson. Focus on applying the

concepts and techniques you learned in this lesson, 7ot on answering the questions as quickly as possible. Then,

Here’s a challenging cylinder problem that involves not only a unit conversion, but also the concept of proportion:

One hose dispenses water at the rate of one gallon per minute, and a second hose

1
dispenses water at the rate of 15 gallons per minute. At the same time, the two hoses

begin filling a cylindrical tank which is 14 inches in diameter and has a height of 10
inches. Which of the following most closely approximates the water level, measured

1
in inches up from the tank’s circular base, after 15 minutes? [231 cubic inches = 1

gallon]

@A 35
®) 42
© 48
D) 56
® 67

1
The correct answer is (D). After 15 minutes, the two hoses have dispensed a total

of 3.75 gallons. Set up a proportion in which 3.75, as a portion of the tank’s volume

1
equals the water level after IE minutes, as a portion of the tank’s height:

375 _ x
14 10
The volume of the cylindrical pail is equal to the area of its circular base multiplied by
its height:

22
V=m’h = 7(49)(10) = 1,540 cubic inches

The gallon capacity of the pail = 1,540 + 231, or about 6.7. Plug this value into the
proportion. Then, solve for x:

375 x

67 10

6.7x =375
x=50

read the explanations that follow the quiz, even for the questions you answered correctly.

www.petersons.com
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If all three vertices of a triangle lie along a circle’s
circumference, and if one of the triangle’s sides is
equal in length to the circle’s diameter, what is the
largest possible perimeter of the triangle, in terms

If each side of the hexagon shown above is one
meter in length, what is the area of the hexagon?

@ 2B
3
® 3
i 1A
2
® 2\2+1
® 4
B ' c
A D

If the circumference of the circle shown above is
16, and if AC equals BD in length, what is the
length of AC?

® 12

G) 842

H) 16

O 1243

® 1642

ACT Assessment for Brainiacs i ACT Assessment for Brainiacs

of the circle’s diameter (d)?

(€Y

®B)
©
D)
(®)

4{1
3
wd

2
a2 +a
da

dd + \J3)

4. If the diameter of a circle increases by 50%, which
of the following statements is true?

L

The circle’s circumference increases by 50%.

II.  The circle’s radius increases by 100%.
III. The circle’s area increases by 150%.
(F) Tonly
(G) 1II only
(H) Iand II only
(> Tand III only
(X)) I, I, and 11T

A circle is circumscribed by a hexagon whose sides
are all equal in length, as shown above. If the area
of the circle is 3w, what is the area of the hexagon?

@ 2n\2

® 6.3

© 11
?ﬂ

™ 9.2
9

E

® 7
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In the figure above, the centers of all three circles
lie on the same line. The radijus of the middle-sized
circle is twice that of the smallest circle. If the
radius of the smallest circle is 1, what is the length
of the boundary of the shaded region?

@® 9
G) 3w
3 12
(ORI
® 127

If a circle with a radius of x has an area of 4, what
is the area of a circle with a radius of 3x?

A 40
@ 36
© 28
) 24
® 20

If s is an integer greater than 1, how many entire
l4inch cubes can be packed into a rectangular box

s 3
having sides s, s + > and s — 1, measured in

inches?
@® s -5
s s
G S+ -+
B &rg¥g,
M s —2s+s
» S+s-s
(X) None of the above

L " www.petersons.com

10.

The volume of a cube, each face of which hds an
area of 16 square inches, equals the volume of a
right cylinder with a height of 16 inches and a
circular base. Which of the following most closely
approximates the diameter of the cylinder’s base?

(¢:V] 1% inches

® 2% inches
(C) 4 inches
()] 6% inches
(E) 8inches

The volumes of two rectangular solids having the
same proportions are 250 and 128. If one edge of
the larger solid is 25 centimeters in length, what is
the centimeter length of the corresponding edge of
the smaller solid?

@ 34
G 30
@ 275
@» 20
® 144

ACT Assessment for Brainiacs

A

-ANSWERS AND EXPLANATIONS

The correct answer is (C). The sum of the

measures of the six interior angles must total 720°.
Since the hexagon’s sides are all the same length,

the six angles are all equal in mesure: 120°. You

can divide up the figure as indicated here:

[J120°

]

60°

Each of the four triangles is a 30°-60°-90° triangle,
so the ratio of the sides of each is 1:\/?_):24 The

1
hypotenuse is 1, so the other two sides are 2 and

NE)

1 1
. The area of each triangle = — X = X — =

272772
3

R The hexagon includes four such triangles, so

B

2
their total area is T The area of each of the two

B

rectangles is 1 X - so the area of both rectangles

combined is \/5 The total area of all triangles and
NEREE)

both rectangles is \/g +—or——

2 2

The correct answer is (K). First findthe circle’s
diameter. Given the circle’s circumference of 16,
its diameter = 16. Thus, each of the square’s sides
= 16. The ratio of the square’s side to its diagonal
is l:\/E. (Remember the Pythagorean triplet
1:1:\/5 from the previous lesson?) Thus, diagonal
AC =1642.

The correct answer is (C). The largest possible
triangle meeting the stated criteria is an isosceles
triangle, in which the triangle’s third point lies
midway between the other two along the circle’s
circumference. You can determine this by visual-
ization and a bit of logic. As you move the third
vertex away from that midway point, the triangle’s
perimeter and area decrease (the perimeter ap-
proaching the circle’s diameter while the area
approaches zero). To determine the length of each
of these triangle’s legs, divide the triangle into two
right triangles, each conforming to the Pythagorean

ACT Assessment for Brainiacs

Lesson 13: Advanced Plane Geometry

triplet 1:1:\/5 (the two legs each equal the circle’s

di d)
radius, or -):
2

Applying the same triplet to the large triangle, in
terms of d each leg of the large triangle = dT\/E
Thus, you can express the triangle’s perimeter (the
sum of all the sides) as:

= td=d\2+a

>

‘What about working backward from
the answer choices by plugging in
a simple value for 4? This strategy
would not help much, would it?
You'd still need to analyze the
problem as shown above. (Remem- .
ber: Working backward helps for
some problem solving questions
but not for others.)

The correct answer is (F). If you forgot the ratios
you learned in this lesson, try plugging in a simple
number, such as 2, for d. Here’s the analysis of
each statement (let d = 2, or r = 1):

@ is true. C = md = 2m. The new circumfer-
ence = (1.5)(2m) = 3w. The new circum-
ference is a3 the circumference of (or 50%

greater than) the original one.

d
an is false. » = 2 = 1. The new diameter =

2(1.5) = 3. (The new diameter is 1.5 times
the original one (or 50% greater than) the

d
original one. The new radius is E= 1.5; 1.5
times (or 50% greater than, not 100% greater
than) the original one.
(ID is false. A = 772 = w1? = . The new area
AN

9
. v= )= bl The new area'isz the area

of (or 125% greater than) the original one.

www.petersons.com’
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The correct answer is (B). Construct two right
triangles as shown in the next figure. In each right
triangle, the angles measure 30°, 60°, and 90° (one
of the Pythagorean angle triplets). Accordingly, the
triangle’s sides conform to the Pythagorean side

triplet 1:\/'3—:2.

Given that the circle’s area is 3, its radius (which is
also the longer leg of the right triangle) equals
33w = mr). Accordingly, the area of each right

triangle = %bh = %(1)(\/5) = g The hexagon is

comprised of 12 of these right triangles, all having
the same area. Thus, the hexagon’s area =

The correct answer is (J). Since the smallest
circle has a radius of 1, the medium circle has a
radius of 2, and, therefore, the diameter of the
large circle must be 6, which makes its radius 3.
The arc of a semicircle is half the circle’s
circumference—that is, mr. So, the length of the

. boundary of the shaded region is the sum of the

arcs of the three semi-circles: 7 + 2w + 37 = 6.

The correct answer is (B). The area of a circle is
7rr®. The area of a circle with a radius of x is mx%,
which is given as 4. The area of a circle with radius
3x is MB3x)* = 9mx®. Therefore, the area of the
larger circle is 9 times the area of the smaller
circle.

The correct answer is (F). The edge <s +§>

only accommodates (s + 1) 1-inch cubes along its
edge. The additional halfinch is unused space.
Thus, the number of l-inch cubes that can be
packed into the box is the product of the three
edges: (s + D —D =s@ — D=5 —s.
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10.

The correct answer is (B). Since the area of each
square face of the box is 16 inches, each edge is
\/ﬁ, or 4, inches in length. Accordingly, the
volume of the box is 4°, or 64, cubic inches. Apply
the formula for a cylinder’s volume (V = mwr?h),
solving for radius (r):

64 = (mr*)(16)

4 =77
4
=42
™
2
=y
-

The diameter of the circular base is twice its

4
radius, or \/—— Using 1.8 as the approximate value
m

1
of \/1_7 vields a diameter of approximately ZZ
inches.

The correct answer is (J). Since the two solids
are proportionately identical, the ratio of the
volumes is equal to the cube of the linear ratio of

- each pair of corresponding edges. The ratio of the

two volumes can be expressed and simplified in
this ol I From herq n det
LR e e g €, you ca eter-
V128 64 ¥
mine that the linear ratio of the two edges is 5 to 4:

3
125 5 -
W =3 (or 5:4)
Using the proportion method, set up an algebraic
equation to solve for the length of the smaller
edge (x):

5_25
4 x
 5x =100
x =20

ACT Assessment for Brainiacs

Coordinate Geometry and Trigonometric
Graphs

- In this lesson, you’ll learn how the test-makers design brain-taxing questions involving the standard (x,)) coordinate
plane. Here are the specific topics yowll cover:
# Defining and plotting lines on the (x,») plane N
# Applying the midpoint and distance formulas to problems involving simple 2-dimensional figures

# Understanding the equations of conic sections (circles and ellipses) and of parabolas and hyperbolas—and

their corresponding graphs on the (x,») plane

% Graphing trigonometric functions on the (x,y) plane

All of these topics build on concepts covered in earlier lessons, making the material you'll encounter in the pages

ahead more advanced.

trigonometric graphs, are key areas that distinguish the ACT from the

m» Equations and graphs of ellipses, parabolas, and hyperbolas, as well as
“whimpier” SAT, which doesn’t cover any of these topics.

DEFINING A LINE ON THE COORDINATE PLANE

You can define any line on the coordinate plane by the equation y = mx + b. In this equation:
# m is the slope of the line
# b is the y-intercept (where the line crosses the y-axis)
# x and y are the coordinates of any point on the line __

# Any (x,») pair defining a point on the line can substitute for the variables x and y

Determining the slope of a line is usually crucial to solving ACT problems of this type. Think of the slope as a fraction .

whose numerator indicates the vertical change from one point to another on the line (moving left to right). The




