AMI Day 6: Trigonometry

MATHEMATICS TEST
60 Minutes--60 Questions

DIRECTIONS: Solve each problem, choose the correct
answer, and then fill in the corresponding oval on your
answer document.

Do not linger over problems that take too much time.
Solve as many as you can; then return to the others in
the time you have left for this test.

You are permitied to use a calculator on this test. You
may use your calculater for any problems you choocse,

but some of the problems may best be done without
using a calculator.

Note: Unless otherwise siated, all of the following should
be assumed.

1. Niustrative figures are NOT necessarily drawn to scale.
2. Geometric figures lie in a plane.

3. The word fine indicates a straight line.

4. The word average indicates arithmatic mean.

1. Carmen is playing with blocks. She wranges stacks of
blocks so that each successive level of blocks has
| fewer block than the level below it and the top level
has | hlock. Such a stack with 3 levels is shown below,
Carmen wants 1o make such a stack with 12 levels,
How many blocks would she use to build this stack?
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A, 006
B. 78
C. 132
D. 144
1. 156

[3=)

To keep up with rising expenses, a moiel manager
neads to raise the S40.00 room rate by 22%. What will
be the new rage?

F. 34022

G. 34220

H. S48.00

J. S48.80

K. S62.00

3. As a salesperson, your commission 1s directly propor-
nronal 1o the dolar amount of sales you make. 11 your
sales are S800. your commission s $112. How much
comunission would you earn 10 vou had 31,500 in
sales?

A, 5210
B. 5196
C. 5175
D. 5128
E.oos o4

tn

If 7+ 3v=22 then 2y ="
F. =
G. 10
o 12
Jooo 14

. The total cost of renting a car is $30.00 tor cach day

. PR - R .
the car is rented plus 28=¢ for cach mile the car is

driven. What is the wotal vost of rentinyg the car for

3 davs and driving 350 miles?
(Note: No sales lax is involved.)

w5 J04.73

B. S 159.98

C. S 24975

D. s 300.00
S

£, S$1.147.50

In any parallelogram ABCD, it iy always true that the
measures of LZABC and ZBCH:

F. add up o 1307

G.oadd ap o 907,

H, are cach arealer than 907,

J. are each 90°.

K. are each less than 907,
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What is the least common denominator for adding the

fnetioms L and & O
fractions 5 i and g
A 40
B. 120
C. 180
D, 43¢
E. 1,446

The product (23" V(37 s equivalent o
[ ; |

F.o sy

. 2.3
G b6y

H. 617"
J. s
K.

. Ireosts ¢ dollars foran adult ticket (o a reggae concert

and » dolars for a student ticket. The difference
between the cost of 12 adult tickers and 8 student
tivkets 18 536, Wlich of the following equations vepre-

sents this relationship between g and 5 7

1A
Lol g
Al s 36

B, 2i0us =28
C. |12a- 185 =36
D. |12a + 18s] =26

E. |18+ 12:] =306

[f v > I, then which of the fellowing has the LEAST
value?

ooy

GV

H. View

Jooovy

K., v-x

Charles detined a new operation, . on puirs of ordered

e~ el

vairs of integers as lollows: («.p) ® (o) = —
| £ !
8 = U

What is the value of (2,1) ¢ (3,47

|
11 e 1

eyl oy ie=gr=g
=

12,

i3

i,

In the figure below, ZBAC measuras 307, ZA8C mea-
sures 1107, and points B, €, and I are collinear. What
i the measure of ZACDH !

shabloke

AB =

In the isosceles right wiangle below, 10 (=el
What is the Tength. in fect. o AC 7
A
A3 10
B. 10
C. 20
D. V30 -
E. 1002 B C
tn a bag of 400 jelly beans, 23% of the jelly beans are

red in color. If vou randomly pick a jelly bean from the
pao. what is the probability that the jelly bean picked
ix NOT one of the red jelly beans?”

i
F. 3
G 1
H. y

A
T 16
oo 12
K. "



i35
the sum is 337 + 7y ©
A4 5046
B. 3v +9v+6
C. 37+ 9y -6
D. 27 4+ 9r-6
E. 2 -5v45
16, What is the slope of any line paralle! w the line
81+ 9v =3 in the standard v coordinate plane?
F. -3
i
Gy
o =
3
J. 3
K. s 21,
17. In the standard ixvi coordinate plune. a line seament
has its endpaints at (3,69 and (9.4 What are the cour-
dinates of the midpoint of the line segment?
Ao 3D 22
B. ( 3.1y e
C.o 602
D. 6.5
Sool2am
18, Wihen v = &7 which of the following expressions is
equivalent ro —y 7 23,
Fo o~y
G-
H
I
K.
24,

19
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What poivnomial must be added to =25+ 650 that 20. For all tiangles AXY7 where side X7 iy fonger than

For the Lunction Aixy = 447 - Sxoowhat is the value of

hi--3) 7
AL 03
B. -9
C. 2]
D. 5]
E. 159

side Y2, such as the rriangle shown below, which of
the following statements is e

X

¥ z

F. The measure of 2X is always less than the mea-
sure vf SV,

G. The measure of 2¥ is alw avs equal o the measure
of ¥,

H. The measure of 2v iy always greater than the mea-
sure of Y,

. The measure of ZX is sometimes less than the
measure of ZY and sometimes cquil 1o the mea-
sure of 2V,

K. The aweasvre of 2X is sometimes areater than the
measure of ZY and somctimes cqual to the mea-
sure of L1

[ 731+ 2idy] =
A=
B, -3
LG
.23
k. 20

I7v> |+, which of the tollowing is the solution state-
ment for v when v = -5 2

. xisuny real number,

G, v»d
. v<4
Jo -d<x<d

K. y>d4orve_a

The perimeter of 4 paratlelogram is 72 inches. and
b side measures 12 inches. What are the lengihs, in
inches, of the other 3 sides?

Al 12,12 56

B, 12,18, 18

C. 12,24 24

b, 12,30, 30

E. Caniot be determined from rhe fiven information

The lengths of the corresponding sides of 2 similar
tght wiangles are in the ratio of 225, If the hyvpotenuse
ol the smaller triangie is 5 inches long, how many
mehes fong is the hypotenuse of the targer triangle?

E.

2
o 23
7

1.
J. 1
K. 125
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The sides of a square are ¥ ¢m long. One vertex of the
square is at (3,07 on a square coordinate grid marked in
centimeter units. Which of the following peints could
alse be a vertex of the squars?

C. (1,
D02
E. -3, )

. In the cirele shown below, M is the cenrer and lies on

RL and 7. Which of the tollowing statements is NOT
true?

R /\_‘1
f\“r - "
sl < Ly
i g
S b
~
“ S

F. ZTUM measures 637
G. TU s parallel o RS
H. TXU measures 50
J. RM =Ty

K. RS =S4

. fohn Jones has decided to go ino the busmess of pro-

ducing and selling boais. In order 1o begin this venture.
he must invest $10 million in g boat production plant,
The c¢ost to produce cach boat will be $7.008 and the
selling price witl be S20.000. Accounting for the cost
of the production plant. which of the {ollowing expres-
sions represents the profit, in dollars. that John will
realize when v boats are produced and sold?

A, 13,0004 — 10,000.000

B. 270000 = 10,000.000

C. 9973000y

D. 20.000x

K. 13,000

I 2x7 + 61 = 36, what are the possible vaiues ol v 7

F. -t2uand 3
G, Oand 3
H. —2und 6
J. dand 12
K. i2uand 1>

29,

As a class cxperiment, a cart was rolled at a constant
rate along & straighi line. Shawn recorded in the chart
below the cart’s distance (vl in feet, from a refercnce
point at the stait of the experiment and for each of
3 times (7). in seconds.

[ T A T Y R

vl 10 18221260 30

Which of the following equations represents this data?

A, o= o+ 10
B. vr= 4+ 6
C. x= 4+1i0
D, x=10r+ 4
E. =14

. Toincrease the mean ot 4 numbers by 20 by how much

would the sum of the 2 umbers have to incresse!

r. 2
G, 4
H. &
J.o 8
K. 16

. Meg pounded @ stake 1nto the ground. When she

attached a leash to both the stuke and her dog's collar,
the dog could reach 9 feet from the stake inany diree-
tion. Using 314 for m.owhat is the approximale area of
the lawn, in sguare feet, the deg could reach from the
stake?

A
B, 37
C. 113
b, 234
i, 283

. Television screen sizes are the diagonal length of the

rectangular screen. Hector vecently changed fram
watching a television with a 13-inch sereen to a televi-
ston with a similar 19-inch screen. If a boxcar
appearad & inches long on the 13-inch screen, how
long, to the nearest inch. will it appear en the 19-inch
sereen?

F. 10
G, 12
. 14
J. 16

K. Is
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33. In the figure below. ABCD is a square, Points are
chasen on each pair of adjacent sides of ABCD 1o torm
4 congruznt right triangles, as shown below. Each of
these has one leg that is twice as long as the other leg.
What fraction of the arca of square ABCT is shaded?

8

Al —,")—

2
B. e
C. 3
D. 5

g
k. L)_

34 A survever took and recorded the measurements
shown in the figure below, i the surveyor wants {0 use
these 3 measurements to caleulate the lepgth of the
pond. which of the following would be the most
directly apphicable?

T length of pm‘

F. The Pythagorean theorem

G, A Tormula for the area ol @ rtangle

H. The ratios for ihe side lengths of 307-607-90°
triangles

J. The ratios for the side lengths of 43 7-45°-90
trlanzles

K. The v of cosines: For any DABC, where a1s the
length of the side opposite ZA. & is the length of
the side opposite Z8, and ¢ s the fength of the
side opposite L0, a =b"+ ¢ - 2hc costslAl

35,

37.

Which of the following 15 the graph of the cquation
2x + v =4 in the standard (v.v) coordinate plane?

Al

B.

. Which of the following figures in a plane separates it

into half-planes?

F. A line

G, Aray

H. Anangle

J. A poin

K. A hne scgment

What is the maximum number of distincr diagaenals
that can be drawn in the hexagon shown below?

T

mOUMR e
>



38.

40,
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In the standard () caordinate plane. the venter of the
cirele shown below lies on the v-axis at x = 4 It the
circle is tangent to the y-axis, which of the following 1s
an equation of the cirele?

YA

F.oov+hi+yv= 4
G, (r-47+ ,‘.‘3 =16
H. x—47 -y =16

oo x-hieat= 4

K. ¢ +(v--4=16
3 7oA Y .

in what order should < n 3 and : he Tisted Lo be
arranged by increasing size?

. - -
A b2

3 3 Rl 4

o A 7 3
B, 2 <- <5<3

S 3 1 3

7 o 9 o]
¢ ce s

Jd 3 8 3

. N s
D Q 2t

3 3 2 -+
B, 2eboie?

3 3 4 3

Mai is putting gold foil around the outstde of an eliip-
tical picture frame. The perimeter of an ellipse is given

by the formula p = 5\ 2R ).

where & is the
height and w is the widih, a3 shown in the diagram
below. 1f an clliptical frame has wn vutside herght
cqual to 4 inches and an autside width cqual o

1 inches. what is 148 oulside perimeter. in inches?

F. %‘n\i

g P
G. vl [
) ‘&

H, a2 ;
r!I

J %£‘4\2+h ‘k
§ Y

K. dn= 302
A B _ A+B T s e inlerers
% 0s 7 . and AL B, and x are inlegers

greater than 1. then what mustx cqual?

i

A, 9
B. 133
C. 210
D. 630
E. 31306

| Use the foltowing information to answer

I guestions 42-44,

Kayviee 1s planning o purchase a car. She will need (o
borrow some of the money and has a chart, shown below. to
use to approximate her monthly payment, The chart gives
the approximate montaly payment per $1.000 borrowed.

; . . o
Monthly payiment per S1.000 horrewed for various

t annual rates and various numbers ol payments

—_ e —

| Number of monthly payinents

Annual interest

rate 1 a8 boel

5 T bos1R7

84 SR | 520.28 |

L% §32.27 los21.24

12% EESERRIN EESSRT
: R set H it E

42, Kaylee found a used car she is thinking about pur-
chasing. The Hst price is $8.795. She culeulates that
he will need to borrow $6.300. Approximatety what
would her monthly pavment be if she horrowed the
money for 36 moenths at an annual interest rate of
(0% 7
F. S164.84
G. S171.2H
H. 3209.76
J. S234.72
K. S283581

13, A local dealership is haviag an end-of-the-model-year
clearance sale and s offering 3% annual interest on
new-car loans for 36, 43, or 60 months. The masimum
amount Kavlee can budget for her monthly car pay-
ment is $300. Of the following loan amounts, which
ome s the maximum Kaylee can borrow at St annual
interest wind stay within her budget”

AL 510000
B. $13.000
C. 514.000
P, S15.000
. S20000

44, Another dealership is offering S-veur toans with 2
9% annual interest rate. Kaylee uses her chart to esti-
mate the payment per $1.000 norrowed. OF the fol-
lowing. which is most likely the monthly pavment per
$1,000 borrowed?

F. SIS
G. s20.
I S20.85
J. S2HOC
K, s2L7%

]

R ot B
fan W e ol
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45, In 2ABC, shown below, the measure of £F is 417, the

46.

47.

48.

measure of £C is 34° and AB is 235 units long. Which
of the following is an 2xpression for the length, in
units. of BC ?

tNote: The law of sines siales that, for anv triangle, the
retios of the sines of the interior angles (o the lengths
of the sides opposite those angles are equil .}

A

25 units

A 23sm iy

BIEIN

B,

D, 25sindl”
st 1057

25 sin M

[, oot
sin iR

For f: =—1.{4 = i'_l: =

F. 15

Go 17

H. 15+ 44

Jo 154+ 8

K. 16+

[f rand s can he any micgers such that v > 10 and
2r+ s = 13, which of the following i~ the solution sat

for ¢ 7

A, r23
B, »r20
C., 722
D. F<0)
E. r<2

Which of the following expressions has a positive
value for all vand v suchthat v > 0 and v < 0 7

F. v—u

Goox+v

H, x\
,\'_\

J. .

49.

£}
—

71
I~

h
[’

What is the value of log. 8 7

A, 3
B 4
C. 6
D. 1o
E. 16

In the righe triangle below, the measure of ZC is 907,
AB =5 units, and CF = 2 units. What is tan 5 7

A

SRS
Foos
G.

. 3
H N 2
J.o2

s
K. =

>

- A flhight instructor charges S350 per lesson, plus an

additional fee ror the use of his plane. The charge for
the use ol the plane varies directly with the sguare root
af the time the plane s used It a lesson plus 16 min-
utes of plane usage costs $90. what is the total anount
charged for a lesson having 36 minutes of plans usags?

A SIRS
B, S50
C. 5135
D. s110
E. 5 6

In &ARD, shown below, Cis on B, the fength of A0
is 6 mehes, and sin o = 0.8 How many inches long is
b

F.oo1.2

G, 1% B

H. 3.6

Jo 48

K. Cannot be determmned from the given information

» For real numbers o and b when 15 the cquution

la+o)=la-b| irus?

AL Always

B, Onivwhena=4
Co Onlyvwhena =0 and b =10
D. Onlvwhenea=0orbh =0
E. Never



54. As shown below, rectangle ABCD is divided into

w
n

2 large squares (labeled [ each v inches on a side,
15 small squares {labeled 5) each v inches on a side,
and 13 rectangles (labeled R) zach x inches by
v inches. What is the total area, in square inches, of
ABCD?

i

/ RIR'RRR

K $:5:8 8.8

R SISIS S 5

R 5:5[5 5 8!
D (

K. 2074 130+ 13y

. For some real number 4. the graph of the line

v= A+ e+ 3 in the standard v coordinate plane
passes through (2.6 What 15 the slope of this line?

momE e
i
el o g

. The graph of the couation 1 = —ar” + br + ¢, which

describes how the hetght, A of a hit baseball changes
over Lime, 4. is shown below,

» |

o time
If vou alter only this zquation’s ¢ erm, which gives
the height at fime ¢ = O, the alterstion has an effect on
which ol the Following?

I The f-imtercept
I1. The maximum valuc ol /r
1. The (-intercept
F. Tonly
G. [l only
H. [l only
J. Land IT1 only
K. LU, and I

U
o

39,

Ol

. Inopentagon ABCDI shown below, Z:A measures 307,

AMI Day 13: Trigonometry

7.

When graphed in the standard (v.vp coordinate plane,
the lines v=--3and v = v - 3 intersect at what point?
Ao 0000y

B. ¢ 0.-3)

Co (=3 )

B, o203)

K. -2-0)

A

What is the otal measure of the other 4 interior angles?

B
C
A
)
r
F.oo1xw-
G, 2007
H., 3107
J. 43
K. 90~

For ali real numbers & and ¢ such that the product of
cand 345 boowhich of the following exprassions repre-
sents the sum of ¢ and 3 mterms ol h 7?7

B, 33

SR

Which of the fellowing expresses the number ol
nerers a contestant st wavel in o 3-lap ruce where
the course ts a cirele of radius B meters?

F. 3R

G. 3R
H. 3aRr-
I 6r

K. anR
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MATHEMATICS TEST
60 Minutes—60 Questions

DIRECTIONS: Solve sach prablem. choosa the correct
answer, and then fill in the corresponding ovai on your
answer document.

Do not linger over problems that take too much time.
Solve as many as you can, then return to the others in
the time you havs leff for this test,

You are permitted t¢ use a calculator on this test. You
may use your calcutator for any problems you choose,

but some of the problems may hest be done without
using a calculator.

Note: Unless otherwise statad. all of the following should
be assumed.

1. lustrative figurzs are NOT nacessarily drawn to scale.
2. Geometric figures lie in a plane.

3. The word /ineindicates a straight ling,

4. The word average indicates arithmetic maan,

L. Two enterprising college students decide 1o siart a
business. They will make up and deliver helium bal-
loon bougquets tor special occastons. [t will cost them
539.99 1o buy a muachine o fill the balloons with
behum, Thev estimare that i1 will cost them 52.00 to
buv the halloons, helinm. and rikhbens needed e make
each halloon souquet. Which ol the following expres-
siens could he nsed to mode! the total cost for produc-
g H balloon houguets?

A0S 200k + 53009

B. $37.99%

€0 530.99h + 5 200

DS99k

E. S79.985

20 What is the value of the vxprossion v - vi- when v = 3
and v= 17
|
G, 6
. 16
Joo 24
K. 26

3. Or the st day of school My Viland gave his thicd-
grade students 3 new words o spcll On each day of
school after thai, he zave the students 3 new words w
speil. Inothe first 20 dave of scheol, how many new
words had he given the stndents 1o spell”?

A28
B, 62
. 63
D, o8
F. 152

4. Which of the following s equivalen: 1o (4e7)7 2

F.orde
G. 61y
H, 12
Jooy

K., 4

3, Which of the following lists all the positive factors of

.\1 ‘IJ

Al
B2
oo 2,46

D, S 16, 32
E. 024

6. Which of the following i~ an equivalent simpiified

exuresston lor Jidy £ Ty - 2y -
I, vee 2
o 2xvos 2
H. 2v =26
Joo Ay =10
K, Jv+1]

-1

To dercrmime w student’s overail test score for the
semester. AMs. Lopes throws out the Towest wost score
and takes the average of the remuining tos: scares,
Victor carned the following test seores in My, Lopes's
class this somester: 620 780830 8 and 93, What over-
afb est score did Victor cam in Ms, Fopes's class this

semesler?

A 676
B, RO.G
C. 830
I3, ¥3.3
E. Xds

8. Lptown Cable, o cahte TV provider. charges each cus-
omer 5120 faranstallatnon. plus 523 per moath fo)
cible programming. Uptown’s competitor, Downtown
Cuble, charges each customer 360 tor mstallation, plns
S35 per moenth for cable programiming. A cnstomer
who siyns up with Uptown will pay the sune ol
amouni for cable TV ax o customer who sigas up with
Downtown if cach pays for instaliation and cable pro-
gramining for how many months?

F. 3
G. 6
H., o
Jo 18
k. 30
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9. In the 8-sided figure helow, adjacent sides meet ar 14.

right angles and the fengths yiven are in meters. What
is the perimeser of ihe figurs. in meters?

A 10 10
B, &0 N
Coo2n

D. 60 b

E,a00 20

10, The sum of the ceal numbers v and von P Their dit-
terenee is 5. What 1s the value of vy 7
F.
(r.
H, 3

B, o9y 2o+ 49
E. g +42v 4+ 49
s

120 Wha is the slope of the line through 3.2 and 71675 in

the standard Crovy covrdinae plane?

F. Y

—
[
2

Lo
c S
K. ¥

15,

F=Lowhut s the value of £ 0

B
Cc. <

What is the length. in feet. of the hypotenuse of a right
tiangle with legs thar are 6 feat fang and 7 feat long.
réspeciivelv?

Foon
G
H. 13
J. 21
K. 42

‘a

s

ot

Hexagon ABCDEER shown below wus drawn on a grid
with unit squares. Each vertex is at the interseciion of
2 oarid hines. What is the area of the AeXAEOn, i square
HHTIE

AN

g

nthe figore below, AD i perpendicwlar o BD. 3¢ is
perpendicular to BC. and A0 = BC. Which o5 the [ol-

lowing congruences is NOT necessarily true”

Fo A0 = BD I8, s
G. A =

H. AF zRBE

Jo £DAB = £CBA
K. LSEAN = ZFEBA

A B

-~ Loticia went into Diszount Muasic o price Chs. All

CDx were discounted 23% off the marked price. Leticia
wanled w program her caleulaior so she could input the
matked price and the discounted price would be the
wupul. Which of the Fellowing Is an expression (or the
discounted price on a marked prive of podailars?
Aoop-023

B, »-023

C.oop-23p
B, p-.23

E. 0.23

In the fteure below. A, 23 B, and ¢ are coilinear, It

SO measures 767, ZBCT) meastres 177 and ZCRG

meastres 307 what i the degree mcasire of 240D
[

K. 43 P B 0



