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e: 

School N
am

e:

T
he possession or use of any com

m
unications device is strictly prohibited w

hen  
taking this exam

ination. If you have or use any com
m

unications device, no m
atter how

 
briefly, your exam

ination w
ill be invalidated and no score w

ill be calculated for you.

Print your nam
e and the nam

e of your school on the lines above.  

A
 separate answ

er sheet for P
art I has been provided to you. F

ollow
 the instructions from

 the  
proctor for com

pleting the student inform
ation on your answ

er sheet. 
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N
otice…

 
A

 graphing calculator, a straightedge (ruler), and a com
pass m

ust be available for you 
to use w

hile taking this exam
ination.

W
hen you have com

pleted the exam
ination, you m

ust sign the statem
ent printed at the end of 

the answ
er sheet, indicating that you had no unlaw

ful know
ledge of the questions or answ

ers prior 
to the exam

ination and that you have neither given nor received assistance in answ
ering any of the 

questions during the exam
ination. Your answ

er sheet cannot be accepted if you fail to sign this  
declaration. 

D
O

 N
O

T O
PEN

 TH
IS EXA

M
IN

ATIO
N

 B
O

O
K

LET U
N

TIL TH
E SIG

N
A

L IS G
IVEN

.

T
his exam

ination has four parts, w
ith a total of 35 questions. You m

ust answ
er all questions  

in this exam
ination. R

ecord your answ
ers to the Part I m

ultiple-choice questions on the separate 
answ

er sheet. W
rite your answ

ers to the questions in P
arts II, III, and IV

 directly in this booklet. 
A

ll w
ork should be w

ritten in pen, except for graphs and draw
ings, w

hich should be done in  
pencil. C

learly indicate the necessary steps, including appropriate form
ula substitutions, diagram

s, 
graphs, charts, etc. U

tilize the inform
ation provided for each question to determ

ine your answ
er. 

N
ote that diagram

s are not necessarily draw
n to scale. 

 
T

he form
ulas that you m

ay need to answ
er som

e questions in this exam
ination are found at the 

end of the exam
ination. You m

ay rem
ove this sheet from

 this booklet.
 

Scrap paper is not perm
itted for any part of this exam

ination, but you m
ay use the blank 

spaces in this booklet as scrap paper. A
 sheet of scrap graph paper is provided at the end of this 

booklet for any question for w
hich graphing m

ay be helpful but is not required. You m
ay rem

ove 
this sheet from

 this booklet. A
ny w

ork done on this sheet of scrap graph paper w
ill not be scored. 
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U
se this space for
com

putations.

P
art I 

A
nsw

er all 24 questions in this part. E
ach correct answ

er w
ill receive 2 credits. N

o partial 
credit w

ill be allow
ed. U

tilize the inform
ation provided for each question to determ

ine your 
answ

er. N
ote that diagram

s are not necessarily draw
n to scale. F

or each statem
ent or question, 

choose the w
ord or expression that, of those given, best com

pletes the statem
ent or answ

ers 
the question. R

ecord your answ
ers on your separate answ

er sheet.   [48]

 1
In the diagram

 below
, a line reflection follow

ed by a rotation m
aps   

n
A

B
C

 onto n
D

E
F. 

 

W
hich statem

ent is alw
ays true? 

(1)
B

C ___ >
 E

F ___
(3)

/
A

 >
 /

F
 

(2)
A

C ___ >
 D

E
___

(4)
/

B
 >

 /
D

 

B
C

A
F

DE
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U
se this space for
com

putations.
 2

A
 circle is continuously rotated about its diam

eter. W
hich three-

dim
ensional object w

ill be form
ed? 

(1)
cone

(3)
sphere 

(2)
prism

(4)
cylinder

 3
In the diagram

 below
 of n

C
E

R
, L

A
___ || C

R
___.  

 

If C
L

 5
 3.5, L

E
 5

 7.5, and E
A

 5
 9.5, w

hat is the length of A
R

___ , to 
the nearest tenth? 

(1)
5.5

(3)
3.0 

(2)
4.4

(4)
2.8 

E

LC
R

A
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U
se this space for
com

putations.
 4

R
ight triangle A

B
C

 is show
n below

. 

 

W
hich trigonom

etric equation is alw
ays true for triangle A

B
C

? 

(1)
sin A

 5
 cos C

(3)
cos A

 5
 cos C

 

(2)
cos A

 5
 sin A

(4)
tan A

 5
 tan C

A
B C
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U
se this space for
com

putations.

 6
A

 jew
elry com

pany m
akes copper heart pendants. E

ach heart uses 
0.75 in

3 of copper and there is 0.323 pound of copper per cubic inch. 
If copper costs $3.68 per pound, w

hat is the total cost for 24 copper 
hearts? 

(1)
$5.81

(3)
$66.24 

(2)
$21.40

(4)
$205.08

 5
In the diagram

 of n
A

B
C

 below
, A

E ___ bisects angle B
A

C
, and altitude  

B
D

___  is draw
n. 

 

If m
/

C
 5

 50° and m
/

A
B

C
 5

 60°, m
/

F
E

B
 is 

(1)
35°

(3)
55° 

(2)
40°

(4)
85° 

A

D

C
E

B

F
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U
se this space for
com

putations.
 7

In right triangle L
M

N
 show

n below
, m
/

M
 5

 90°, M
N

 5
 12, and  

L
M

 5
 16. 

 

T
he ratio of cos N

 is 

(1)
12___20

(3)
12___16  

(2)
16___20

(4)
16___12  16

12
M L

N
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U
se this space for
com

putations.

 9
W

hich polygon does not alw
ays have congruent diagonals? 

(1)
square

(3)
rhom

bus 

(2)
rectangle

(4)
isosceles trapezoid 

 8
In n

A
B

C
 below

, D
E

___ is draw
n such that D

 and E
 are on A

B
___ and A

C ___, 
respectively. 

 

If D
E

___ || B
C ___, w

hich equation w
ill alw

ays be true? 

(1)
A

D
___
D

E  5
 D

B
___
B

C
(3)

A
D

___
B

C
 5

 D
E

___
D

B  

A

E
D

B
C

(2)
A

D
___
D

E  5
 A

B
___
B

C
(4)

A
D

___
B

C
 5

 D
E

___
A

B  
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U
se this space for
com

putations.
10

If the circum
ference of a standard lacrosse ball is 19.9 cm

, w
hat is 

the volum
e of this ball, to the nearest cubic centim

eter? 

(1)
42

(3)
415 

(2)
133

(4)
1065 

11
W

hich polygon alw
ays has a m

inim
um

 rotation of 180° about its  
center to carry it onto itself? 

 

(1)

(2)

(3)

(4)

Square

Isosceles
trapezoid

Regular 
pentagon

Rectangle
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U
se this space for
com

putations.
12

C
ircle O

 is draw
n below

 w
ith secant B

C
D

____. T
he length of tangent  

A
D

___ is 24. 

 

If the ratio of D
C

:C
B

 is 4:5, w
hat is the length of C

B
___? 

(1)
36

(3)
16 

(2)
20

(4)
4 

24

A

C
B

O

D
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U
se this space for
com

putations.
13

T
he equation of a line is 3x 2

 5y 5
 8. A

ll lines perpendicular to this 
line m

ust have a slope of 

(1)
3__5

(3)
2

3__5  

14
W

hat are the coordinates of the center and length of the radius of 
the circle w

hose equation is x 2 1
 y

2 1
 2x 2

 16y 1
 49 5

 0? 

(1)
center (1,2

8) and radius 4 

(2)
center (2

1,8) and radius 4 

(3)
center (1,2

8) and radius 16 

(4)
center (2

1,8) and radius 16 

(2)
5__3

(4)
2

5__3  
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U
se this space for
com

putations.
15

In the diagram
 below

 of right triangle M
D

L
, altitude D

G
___ is draw

n  
to hypotenuse M

L
___. 

 

If M
G

 5
 3 and G

L
 5

 24, w
hat is the length of D

G
___? 

(1)
8

(3)
√ ___63 

(2)
9

(4)
√ ___72

G D

M
L

16
Segm

ent A
B

 is the perpendicular bisector of C
D

___ at point M
.  

W
hich statem

ent is alw
ays true? 

(1)
C

B
___ >

 D
B

___
(3)

n
A

C
D

 |
 n

B
C

D
 

(2)
C

D
___ >

 A
B

___
(4)

n
A

C
M

 |
 n

B
C

M
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U
se this space for
com

putations.
17

In the diagram
 below

 of circle O
, A

C ___ and B
C ___ are chords, and 

m
/

A
C

B
 5

 70°. 

 

If O
A

 5
 9, the area of the shaded sector A

O
B

 is  

(1)
3.5π

(3)
15.75π 

(2)
7π

(4)
31.5π

A

C

B

O
70°
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U
se this space for
com

putations.
18

Q
uadrilateral B

E
ST has diagonals that intersect at point D

. W
hich 

statem
ent w

ould not be sufficient to prove quadrilateral B
E

ST is a 
parallelogram

? 

(1)
B

D
___ >

 SD ___ and E
D

___ >
 T

D
___ 

(2)
B

E
___ >

 ST ___ and E
S

___ >
 T

B
___  

(3)
E

S
___ >

 T
B

___ and B
E

___ || T
S

___ 

(4)
E

S
___ || B

T ___ and B
E

___ || T
S

___ 

19
T

he equation of line t is 3x 2
 y 5

 6. L
ine m

 is the im
age of line t  

after a dilation w
ith a scale factor of 1__2  centered at the origin.  

W
hat is an equation of line m

? 

(1)
y 5

 3__2  x 2
 3

(3)
y 5

 3x 1
 3 

(2)
y 5

 3__2  x 2
 6

(4)
y 5

 3x 2
 3 
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U
se this space for
com

putations.
20

A
 cylindrical pool has a diam

eter of 16 feet and height of 4 feet.  

T
he pool is filled to  1__2   foot below

 the top. H
ow

 m
uch w

ater does the  

pool contain, to the nearest gallon? [1 ft 3 5
 7.48 gallons] 

(1)
704

(3)
5264 

(2)
804

(4)
6016

21
T

he area of n
T

A
P is 36 cm

2. A
 second triangle, JO

E
, is form

ed by 
connecting the m

idpoints of each side of n
T

A
P. W

hat is the area of 
n

JO
E

, in square centim
eters? 

(1)
9

(3)
18 

(2)
12

(4)
27 
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U
se this space for
com

putations.
22

O
n the set of axes below

, the endpoints of A
B

___ have coordinates 
A

(2
3,4) and B

(5,2). 

 

If A
B

___ is dilated by a scale factor of 2 centered at (3,5), w
hat are the  

coordinates of the endpoints of its im
age, A

9B
9  

_____ ? 

(1)
A
9(2

7,5) and B
9(9,1)

(3)
A
9(2

6,8) and B
9(10,4) 

(2)
A
9(2

1,6) and B
9(7,4)

(4)
A
9(2

9,3) and B
9(7,2

1)

y

x

A

B
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U
se this space for
com

putations.
23

In the circle below
, A

D ___, A
C ___, B

C ___, and D
C

___
 are chords, E

D
F  is  

tangent at point D
, and A

D ___ || B
C ___. 

 

W
hich statem

ent is alw
ays true? 

(1)
/

A
D

E
 >

 /
C

A
D

(3)
/

B
C

A
 >

 /
D

C
A

 

(2)
/

C
D

F >
 /

A
C

B
(4)

/
A

D
C

 >
 /

A
D

E
 

B

A

E

D

C
F
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U
se this space for
com

putations.
24

In the diagram
 below

 of n
A

B
C

, D
 and E

 are the m
idpoints of A

B
___  

and A
C ___, respectively, and D

E
___ is draw

n. 

 

I. A
A

 sim
ilarity 

II. SSS sim
ilarity 

III. SA
S sim

ilarity 

W
hich m

ethods could be used to prove n
A

B
C

 |
 n

A
D

E
? 

(1)
I and II, only

(3)
I and III, only 

(2)
II and III, only

(4)
I, II, and III

A

E
D

B
C
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P
art II 

A
nsw

er all 7 questions in this part. E
ach correct answ

er w
ill receive 2 credits. C

learly  
indicate the necessary steps, including appropriate form

ula substitutions, diagram
s, graphs, 

charts, etc. U
tilize the inform

ation provided for each question to determ
ine your answ

er.  
N

ote that diagram
s are not necessarily draw

n to scale. F
or all questions in this part, a correct 

num
erical answ

er w
ith no w

ork show
n w

ill receive only 1 credit. A
ll answ

ers should be  
w

ritten in pen, except for graphs and draw
ings, w

hich should be done in pencil.   [14] 

Q
uestion 25 is continued on the next page.

25
U

sing a com
pass and straightedge, construct the angle bisector of /

A
B

C
. 

[L
eave all construction m

arks.] 
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Q
uestion 25 continued

 

A

B
C
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y

x

AB
C

FE
D

Q
uestion 26 is continued on the next page.

26
O

n the set of axes below
, n

A
B

C
 and n

D
E

F are graphed. 
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Q
uestion 26 continued

D
escribe a sequence of rigid m

otions that w
ould m

ap n
A
B
C

 onto n
D
E
F.
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W
ork space for question 27 is continued on the next page.

27
A

s show
n in the diagram

 below
, a sym

m
etrical roof fram

e rises 4 feet above a house and  
has a w

idth of 24 feet. 

 

D
eterm

ine and state, to the nearest degree, the angle of elevation of the roof fram
e.

24 ft

4 ft
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Q
uestion 27 continued



G
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T
he set of axes for question 28 is on the next page.

28
D

irected line segm
ent A

B
 has endpoints w

hose coordinates are A
(2

2,5) and B
(8,2

1). 
D

eterm
ine and state the coordinates of P, the point w

hich divides the segm
ent in the  

ratio 3:2. 

[T
he use of the set of axes on the next page is optional.] 



G
e
o

m
e
try –

 Ja
n

. ’2
3

 
27

 
[O

V
ER

] 

Q
uestion 28 continued

y

x
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W
ork space for question 29 is continued on the next page.

29
In n

A
B

C
, A

B
 5

 5, A
C

 5
 12, and m

/
A

 5
 90°. In n

D
E

F, m
/

D
 5

 90°,  
D

F 5
 12, and E

F 5
 13. B

rett claim
s n

A
B

C
 >

 n
D

E
F and n

A
B

C
 |

 n
D

E
F. 

Is B
rett correct? E

xplain w
hy.
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Q
uestion 29 continued



G
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W
ork space for question 30 is continued on the next page.

30
T

he volum
e of a triangular prism

 is 70 in
3. T

he base of the prism
 is a right triangle w

ith  
one leg w

hose m
easure is 5 inches. If the height of the prism

 is 4 inches, determ
ine and  

state the length, in inches, of the other leg of the triangle.
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Q
uestion 30 continued



G
e
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m
e
try –
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y

x

A

C

B

31
T

riangle A
B

C
 w

ith coordinates A
(2

2,5), B
(4,2), and C

(2
8,2

1) is graphed on the set of axes 
below

.  

Q
uestion 31 is continued on the next page.
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Q
uestion 31 continued

D
eterm

ine and state the area of n
A

B
C

.
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Q
uestion 32 is continued on the next page.

P
art III 

A
nsw

er all 3 questions in this part. E
ach correct answ

er w
ill receive 4 credits. C

learly  
indicate the necessary steps, including appropriate form

ula substitutions, diagram
s, graphs, 

charts, etc. U
tilize the inform

ation provided for each question to determ
ine your answ

er.  
N

ote that diagram
s are not necessarily draw

n to scale. F
or all questions in this part, a correct 

num
erical answ

er w
ith no w

ork show
n w

ill receive only 1 credit. A
ll answ

ers should be  
w

ritten in pen, except for graphs and draw
ings, w

hich should be done in pencil.   [12] 

7 cm
4 cm

12.5 cm

8 cm

32
Sally and M

ary both get ice cream
 from

 an ice cream
 truck. Sally’s ice cream

 is served as a  
cylinder w

ith a diam
eter of 4 cm

 and a total height of 8 cm
. M

ary’s ice cream
 is served as a 

cone w
ith a diam

eter of 7 cm
 and a total height of 12.5 cm

. A
ssum

e that ice cream
 fills  

Sally’s cylinder and M
ary’s cone. 
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Q
uestion 32 continued

W
ho w

as served m
ore ice cream

, Sally or M
ary? Justify your answ

er. 

D
eterm

ine and state how
 m

uch m
ore is served in the larger ice cream

 than the sm
aller ice cream

, 
to the nearest cubic centim

eter.
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W
ork space for question 33 is continued on the next page.

33
G

iven: n
A

E
B

 and n
D

F
C

, A
B

C
D
 

______, A
E

___ || D
F

___, E
B

___ || F
C ___ , A

C ___ >
 D

B
___ 

 

Prove: n
E

A
B

 >
 n

F
D

C

E

A
B

C

F

D
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Q
uestion 33 continued



G
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m
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Q
uestion 34 is continued on the next page.

34
B

arry w
ants to find the height of a tree that is m

odeled in the diagram
 below

, w
here /

C
 is a  

right angle. T
he angle of elevation from

 point A
 on the ground to the top of the tree, H

, is 40°. 
T

he angle of elevation from
 point B

 on the ground to the top of the tree, H
, is 80°. T

he  
distance betw

een points A
 and B

 is 85 feet.  

 

40°
A

85 ft
B

C H

80°
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Q
uestion 34 continued

B
arry claim

s that n
A

B
H

 is isosceles. E
xplain w

hy B
arry is correct. 

D
eterm

ine and state, to the nearest foot, the height of the tree. 
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Q
uestion 35 is continued on the next page.

P
art IV

 

A
nsw

er 
the 

question 
in 

this 
part. 

A
 

correct 
answ

er 
w

ill 
receive 

6 
credits. 

C
learly 

 
indicate the necessary steps, including appropriate form

ula substitutions, diagram
s, graphs, 

charts, etc. U
tilize the inform

ation provided to determ
ine your answ

er. N
ote that diagram

s are 
not necessarily draw

n to scale. A
 correct num

erical answ
er w

ith no w
ork show

n w
ill receive 

only 1 credit. A
ll answ

ers should be w
ritten in pen, except for graphs and draw

ings, w
hich 

should be done in pencil.   [6]
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G

iven: T
riangle D

U
C

 w
ith coordinates D

(2
3,2

1), U
(2

1,8), and C
(8,6) 

Prove: n
D

U
C

 is a right triangle 
[T

he use of the set of axes on page 42 is optional.]
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T
he set of axes for question 35 is on the next page.

Q
uestion 35 continued

Point U
 is reflected over D

C
___ to locate its im

age point, U
9, form

ing quadrilateral D
U

C
U
9. 

Prove quadrilateral D
U

C
U
9 is a square. 
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Q
uestion 35 continued

y

x
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Scrap Graph Paper — This sheet will not be scored.
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Scrap Graph Paper — This sheet will not be scored.
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T
he R

eference Sheet is continued on the next page.

H
igh School M

ath R
eference Sheet

1 inch 5
 2.54 centim

eters
1 m

eter 5
 39.37 inches

1 m
ile 5

 5280 feet
1 m

ile 5
 1760 yards

1 m
ile 5

 1.609 kilom
eters

1 kilom
eter 5

 0.62 m
ile

1 pound 5
 16 ounces

1 pound 5
 0.454 kilogram

1 kilogram
 5

 2.2 pounds
1 ton 5

 2000 pounds

1 cup 5
 8 fluid ounces

1 pint 5
 2 cups

1 quart 5
 2 pints

1 gallon 5
 4 quarts

1 gallon 5
 3.785 liters

1 liter 5
 0.264 gallon

1 liter 5
 1000 cubic centim

eters

Triangle
A

 5
 1_2  bh

Parallelogram
A

 5
 bh

C
ircle

A
 5

 
r

2

C
ircle

C
 5

 
d or C

 5
 2

r

G
eneral Prism

s
V

 5
 B
h

Pythagorean 
T

heorem
a

2 1
 b

2 5
 c 2

Q
uadratic  

F
orm

ula
x 5

 
b

2 2
 4ac

2a
2
b 6

A
rithm

etic 
Sequence

a
n  5

 a
1  1

 (n 2
 1)d

G
eom

etric 
Sequence

a
n  5

 a
1 r

n 2
 1

G
eom

etric 
Series

S
n  5

  a
1  2

 a
1 r
n 

_________ 
1 2

 r      w
here r 

 1
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Printed on R
ecycled Paper

R
eference Sheet —

 concluded

C
ylinder

V
 5

 
r

2h

Sphere
V

 5
 4_3  

r
3

C
one

V
 5

 1_3  
r

2h

Pyram
id

V
 5

 1_3  B
h

R
adians

1 radian 5
 180 
___   degrees

D
egrees

1 degree 5
   

 
___  radians

E
xponential 

G
row

th/D
ecay

A
 5

 A
0 e
k(t 2

 t0 ) 1
 B

0
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