AP Precalculus — Quiz 3.1 (Calculator) Name Pd

1. Convert the following angles to the other two measurements. Exact answers (fractional form).

# | Degrees Radians Revolutions
a. 270
/
b. s
4
5
c d
4
d. 2

2. Using the calculator, change decimal degrees to degrees—minutes—seconds (nearest second) or vice versa.

# | Degrees — Minutes - Seconds Decimal Degrees
a. 100;18!

b. 141.85j
C. 3291301

3. Given two of the variables r (radius), (central angle in decimal degrees if not otherwise stated), and s (arc
length), find the other variable using the correct units. Answers accurate to 3 decimal places. Show necessary
work.

# r / K

. 4 inches 120;

b. 9 ft, 3 inches 45

c. 2 feet 25 inches
d. 17; 22 cm
e. 2.5 rev 18 miles

4. Find the distances between the cities (nearest mile) with the given latitude, assuming that the earth is a
sphere of radius 4,000 miles and the cities are on the same meridian.
a.! Chicago, Illinois 41°52!N and Birmingham, Alabama 35j32'N .

_ 4000 m 6i20" 2"

s=r! !
360

=442 miles

b.! Yarmouth, Nova Scotia 43j46!41IN and Caracas, Venezuela 10j23 31”S.
_ 4000 m |54.17O | 2"
- ' 360°

s=r!

= 3,782 miles




5. Convert the given quantity into the specified units (3 dec. pl). Show your work in the “Convert to” column.

Given Convert to
a. | 7.65 ft
b. | 80 days
C- | 40 ft
sec
d.| 20°
sec
6. What variable are you being given (r,@,s,t,v,a)) ?
a. The satellite orbited the earth in 95 minutes. ~_ d. The circular track is 1,500 feet long.

: b. I ran around the circular track 20 times. ___e. Ittook 2 hours to swim around the lake.

___c. A fly on the end of a swinging pendulum ___f. The car requires 25-inch diameter tires.
is traveling at 2 inches/sec.

7. Complete the chart, finding the missing information in the measurement requested. Show work.

# w r v nits Desired | Work
a.| 60rpm 1.5 ft feet/min
b 10 in 80 ft/sec rpm

8. A grain elevator is viewed from 2 miles away at an angle of 1°14”. Use the arc length formula to estimate
the height of the grain elevator in feet. Show work.

9. A fan with radius 5 inches spins at 8 revolutions per second. Find the speed of an object on the edge of
the fan’s blade in mph. Show work.

10. A bicycle with 1.5-foot radius tires is travels at 25 mph. Find the angular velocity of the tires in rpm.
Show work.



AP Precalculus — Exam 3.2 (No Calculator) Name Pd

1. Let P be a point on the terminal side of 6. Draw a picture and find the 6 trig functions of 6.

a) P(8,6),r=10 b) P(4,-1),r =17 o) P(2,-V12),r=4

2. With the information given, find the required information. Draw a picture.
: 24 . . 5
If sinf = 2—5,0 in quadrant II, b If csc =-2,0 in quadrant III, If tan@ = o

) c
find cos@ and tan@. find cos® and cotf. find sin@ and cos®6.

a)




3. In what quadrant(s) are

a) cos@ >0 and tanf <0 b) csc <0 and secO <0 c) all trig functions negative

4. Find the value of the following (make a small picture and calculate the values) (2 pts each)

a) 7¢0s90°—4sec180° b) (8tan240°)(5sin30°)

©) (5in60° +c0s330°) d) (2cosz +3sin27)’

e) cos45jsin315j +cos315j Sn45j f) %sini ! coti-%' sini +coti-%
6 2 6 2&

g) sn?210j + cos? 210; h) sec?390j + tan? 390;

5. For each value of 0, determine the co-terminal angle and the signs (+ or — ) of the trig functions of that
angle.

0 Co-terminal angle | sin/ cosf | tan/ csc! sec/ cot/
(between
0j and 360; )
850j 130;
1 7!
or — or (3155)
4 4

6. For each statement, determine whether or not it is Possible (P) or Impossible (I).

a) cos! =0.909 b) (tan!)2:24_ ¢) 4sin/ +12=16
d) sin/ +cos” =3 ___ e) tan/ +cot”" =3 _ f) Scse/ 1 2=1_

sn120;j _ 1! cos120;j

7. Show that ==
1+ cos120;j sin120;




AP Precalculus — Quiz 3.3a (Calculator) Name Pd

For each problem, show work to solve the triangle. Sides are found to 3 decimal places and angles to decimal
degrees unless one of the angles is in degree — minutes — seconds form, in which case use that form for the
missing angle. While a diagram is not necessary, make one if it will help you. If units are given in one of the
sides, it must be present in the other sides as well.

A =35° a= A= q=
1. B= b= 2. B=72°2% b=
C=90° c=32 C=90° c=36
A=474° a=13.51n. A=1149° a=215.66
3_B: b: 4_B: b:
C=90° c= C=90° c=
= a=12.5 = a=2.51t.
5. B= = 6. B= b=13 in.
C=90° c=42.1 C=90° c=

7. For the figure below, show work to calculate CD.

D

A 9.6 in. B C



AP Precalculus — Quiz 3.3b (Calculator) Name Pd

For each problem, draw a picture involving triangles, label the triangle with variables, show equations involving
trig functions to solve the problem and find the information requested to 3 decimal places.

1. A surveyor needs to find the distance across a lake (see figure). He stands at A, one end of a 50-foot bridge
and sights a house directly on the other side of the lake. He walks across the bridge to B and measures the
angle from B to the house as 79°55’. Find the width of the lake.

2. The angle of elevation of a kite is 29.6°. If the person flying the kite has let out 200 feet of line, how high is
the kite?

3. In the kite problem above, suppose 250 feet of line is out and the kite is 135 feet high. What is the angle of
elevation of the kite to the nearest minute? (4 pts)



4. Standing on a seaside cliff that is 296 feet high, I sight a cruise ship at an angle of depression of 19.45°.
Find the distance from the base of the cliff to the ship.

5. From the top control tower 300 feet from the Space X rocket, an official sees the bottom of the rocket at an
angle of depression of 38° and the angle of elevation of the top of the rocket as 13°. Find a) the height of
the control tower and b) the height of the rocket.

6. A small boat leaves a port town and travels due north for 7.4 miles and then turns due east for 3.6 miles and
stops. If the boat’s captain then turns back to town, a) how far does the boat travel and b) along what
bearing would the boat have to travel from its stopped position? (6 pts)



7. A submarine launches a torpedo in the direction of 214° traveling at 50 mph for 6 minutes before it
explodes. The torpedo will either be northeast, northwest, southeast, or southwest of its launch position.
Determine which. If northeast, find the number of miles north and east the explosion point is, if northwest,
the number of miles north and west the explosion point is, etc.

8. A pleasure boat starts at Island A and travels 750 miles along bearing N68°E to Island B. It refuels and then
travels along bearing N22°W from B for 195 miles to island C where it breaks down. If rescuers come
from island A, a) how far must they travel and b) along what bearing must they travel?

9. Police are checking out a missing person’s report. Using 2 cell phone towers 20 miles apart on a north-south
line, they triangulate the missing person’s cell phone at heading 127° from tower 4 and heading 42° from
tower B. Find the distance of the nearest tower to the cell phone.



Pd

Name

AP Precalculus — Exam 3.4a (No Calculator)

. Write the 5 critical points and if different, write the

true critical points below that. Circle the descriptors if they apply.

1.! For each of the following equations, find all the pertinent information. If a curve has no phase shift or no
vertical translation, indicate this with a line

Curve: Amp- |Pd. Phase Shift |Critical Pts (in degrees) | Vert Tran |Range Shape Vertical | Horizontal
litude & Direction |True Crit. Pts (circle) [Stretch Stretch
circle) (circle)
y=2cosx Normal [Stretched | Compressed
Reversed [Shrunk Elongated
y= —6—3sin3x Normal [Stretched | Compressed
Reversed [Shrunk Elongated
1 Normal (Stretched | Compressed
y=4+2 mEMH Reversed [Shrunk | Elongated
= —4sin( x— 45° Normal [Stretched | Compressed
Y S A v Reversed [Shrunk Elongated
3. ° Normal [Stretched | Compressed
y=1+ Mma NAM +10 v Reversed [Shrunk Elongated
_1_ _20° Normal [Stretched | Compressed
y=3-cos ANR 30 v Reversed [Shrunk Elongated
_ W + W sin W x Normal [Stretched | Compressed
y= 2 2 2 Reversed [Shrunk Elongated
3 o Normal [Stretched | Com
—_ 2 pressed
Y OOmh 2 x+30 Reversed [Shrunk Elongated
1 . T Normal (Stretched | Compressed
y= M —2sin| 3x— M Reversed [Shrunk Elongated




2.1 For each curve, generate the equation by finding the variables shown.

A3

2.5

-30°

M5

90° 120° /150° 180° 210°

d)

90° 180° 270° 360° 450° 540° 630° 720° 810
X




AP Precalculus — Quiz 3.4b (Calculator) Name Pd

For each of the following problems, complete the chart and find the equation that describes the trig function that
describes the data.

1.

4 47 |54 161 |68
y[10 |6 2 6 10
Equation:

2.

82 199 | 11.6 | 133 |15.0
y1S5 24 |43 |24 |5
Equation:

3.

108 [ 121 | 134 | 147 | 160
yi151]162 |15 |32 |15

Equation:

4. The London Eye is an observation wheel in London, England. At the time of its
building in 1999, it was the biggest such wheel in the world. A person boards at the
loading station which is 21 feet off the ground. The wheel is always rotating at a
constant rate. Suppose Ray Volve decides to ride the wheel all day. 40 minutes after
the wheel opened, he is at the highest point on the wheel, 443 feet high. 28 minutes
later, he is exactly at the same location.

a) Generate 4 extra points that represent the elapsed time and the height.

x —elapsed time | 40
v - height 443

b. Create an equation that describes the height of the Wheel based on elapsed time.

a= b= c= d= Equation:

c. How high will Ray be one hour after the Wheel opened?

d. How high is Ray 4 hours after the Wheel opened? Is he going up or down?

e. If the ride opened at 9:30 AM, what time did Ray get on the Wheel?



5. Evaluate the following: Draw a triangle to describe the situation.

a) tan arcsin_—4 b) tan(csc_l 3) C) sec(cot‘l— 2) d) sin arccos_—24
5 25
6. On the figure to the right, point P can be placed in any location along line B 4
segment AB, a distance of 7. Let x be the distance PB. T
*la
: . L4 4 10
a) Explain why angle 0 can be written as 8 =180—tan™' —— tan . 7p
X T—x B
A 10

b) Find the location of P that maximizes 6 and give the maximum value of 6.

7. Over a period of time, the average temperature in degrees Fahrenheit of ocean water off Atlantic City, NJ
was taken to the nearest degree. Assume the data is for the first of the month.

Time | Jan Feb Mar |Apr |May |Jun Jul Aug | Sep Oct Nov | Dec
Temp | 42 40 41 45 52 66 73 75 70 64 55 48

a) Enter and graph the data.

b) Perform a sinusoidal regression that predicts the temperature of the water at any time of the year.

¢) On what approximate day is the water expected to be both at a maximum and minimum temperature?
What are the maximum and minimum temperatures?

d) Because this equation is an approximation, it will not be totally accurate. If this data was truly sinusoidal,
its period would be 12 (months). What is the period of the regression curve?



AP Precalculus — Exam 3.5a (No Calculator) Name Pd

Verity the following Identities.

cotx

1. =COSX 2. sinxcotxsecx=1
csCx
3. sin’xcot’ xtan* x = | —sin’ x 4. (secx+tanx)(secx—tanx):1
. cosx +tanx
5. cscx —cotxcosx =sinx . ————=cotx+secx
sinx
2—5cotx  2sinx—5cosx sinx sinx

) =— . - =2cotx
2+5cotx 2sinx+5cosx l1—cosx 1l+cosx



9. Find the exact value of

a) sin345° b) cos345° c) tan345°

10. Given cos A= —%, A in quadrant I and sin B = %,B in quadrant II, find

a) sin(A — B) b) cos(A— B) C) tan(A — B) d) quadrant of (A — B)

11. Given sinA4= g, A in quadrant II find

a) sin24 b) cos24 c) tan2 4 d) quadrant of 2A

12. Given sin 4 = _1—{75 , A in quadrant III find cosg



AP Precalculus — Quiz 3.5b (No Calculator) Name

Pd

Solve the following equations/inequalities on +0,360j )

1. 1 2sinx! 1=0 2. tan* x =1
3. 2cos’x=1 4. 26in? x =+/3sinx
5. 2cos’ x+3cosx+1=0 6. sin® X! sinx=2

7. cos?x! " cosx



COS X

sinx—1

9. cosx+1=—sinx 10. cos2x—sin2x+1=0



AP Precalculus — Quiz 3.6a (Calculator) Name Pd

For each problem, draw a picture if it will help you. Then find the angle in decimal degrees and sides to three
decimal places. Show the formulas you are using to get your answers. If a problem has no solution, state that
fact. Exactly one of the problems below has two solutions. For the problem with two solutions, put the solution
in the space given at the bottom of the page and indicate what problem it comes from.

A=138° a=19 A= a=182in
1) B=73° b= 2) B=68.9° b=
C= c= C=123 c=
A=78°1Y a=19 A=125.8° a=14
3) B= b=13 4) B= b=9
A=42.13° a=3 A= a=
5) B= b=10 6) B= b=21inch
C= c= C=126.6° ¢=37 inch

2 Triangle Solution for Problem #

A=26.6° a=10
A= a=
7. B= b=15 ,
B = b=
= Cc=

C= c=



AP Precalculus — Quiz 3.6b (Calculator) Name Pd

For each problem, draw a picture of the triangle if it will help you. Then find the angle in decimal degrees and
sides to three decimal places. Show the formulas you are using to get your answers. Also find the area of

triangles #1 and #2. On any diagrams you draw, be sure to label the angles and sides and be sure your formulas
refer to them.

= a=2 A= a=4
B =73 b= B= b=7
= c=5 C= c=9
1) 2)
Area= Area=
A= a=2g,000 = a=3,500
3) B= b=5,000 4) B= b=2,000
C=26.2° c= C= ¢=5,000

5. A castle is surrounded by a 10 ft-wide moat filled with killer
crocodiles. I want to find the length of the castle but can’t get across
the moat. So, I measure the distances to two points on either side of

the castle and also the angle between these two lines as shown in the ¢ B
diagram to the right. What is the length of the castle in feet? Castle &
A \.~ S /
&
G &
s ™



6. A lighthouse is sitting on a small island in the ocean. I measure the angle of elevation of the top of the
lighthouse as42.5°. I move 50 feet closer to the lighthouse and now measure the angle of elevation as 51; .
Find the height of the lighthouse.

7. Two forest rangers are standing on towers on a road that runs east-west. One sights a forest fire in the
direction 31 east of north. The other sights the same fire 57° west of north. Find the distance from each
ranger to the forest fire and the shortest distance from the fire to the road.



Precalculus —Quiz 3.6¢c — Take Home (Calculator) Name Pd

For each problem, draw a picture, label its important information, and be sure that the variables you use in your
analysis refer to it.

1. A small plane is preparing to land at an airport. It is at elevation 2,500 feet and descends at an angle of
depression of 30°. When it reaches elevation 1,000 feet, it changes its angle of depression to 20° until it
reaches the airport runway. How far was it initially (horizontal distance) from the airport?

2. A small plane leaves an airport traveling 200 mph for one hour on course 160°. It then turns onto course
70° and travels at 160 mph for 45 minutes and lands.

a) how far is it from the airport?
b) if it flies back to the airport at 150 mph, how long will it take?
c) along what course should it travel to go back to the airport?



3. A plane takes off from airport A4 at an angle of elevation of 25° and flies at that angle until it reaches an
altitude of 4,000 ft. It then travels at 150 mph for 30 minutes. It then descends at an angle of depression of
15° until it reaches its destination at airport B. Assuming that the plane flew in a straight line from the
airport A4 to its destination at airport B

a) what is the distance from A4 to B?
b) how far did the plane actually fly?

4. A small plane leaves an airport traveling 250 mph for 1.5 hours on course 260°. It then turns onto course
170° and travels at 210 mph for 40 minutes and lands.

a) how far is it from the airport?
b) if it flies back to the airport at 225 mph, how long will it take?
c) along what course should it travel to go back to the airport?



Precalculus —Quiz 3.7 — (No Calculator)

Name

1. Change the following trigonometric forms to standard form a+ bi.

a) z=120(cos120; +isin120;)

b) z=+/18(cos585; +isin585;)

2. Write the following complex numbers in trigonometric (polar) form.

3 A3

a) z=>—

2 2

b) Z=——"1 —

18J3 . 8
I

3. Given: z,=7(cos150°+isin150°),z, = 4(cos60° +sin60°), find

a) z,z,

4. Find the following

10
a) |2 cos£+isin£
6 6

b) XL
)

b) (—1+i\/§)5



5. Find the three cube roots of &i.

6. In the previous example, show that each root raised to the 3™ power is 8i.



Precalculus —Quiz 3.8 — (No Calculator) Name

1. Match the following polar points with a negative radius to one with a positive radius.

[ ] (-3,90°) a. (3,150°)
(1 (309 b. (3,270°)
[ ] (-3,60°) c. (3,90°)

L] (-3.300°) d. (3,120°)
L] (-3.210°) e. (3,210°)
L] (-330°) f. (3,300°)
[ ] (-3,-90°) g (3,240°
L] (-3.-240°) h. (3,330°)
L] (-3-570°) i. (3,30°)

L] (-3.-30°) i (3.180°)

2. The following polar points have which corresponding rectangular coordinate?
] (6,90°) a. (332,32
L] (6,0°) b. (6,0)

[ (6,60°) c. (33V3)
[ ] (6,45°) d. (0,6)
] (6,30°) e (333,3)

3. The following rectangular points have which corresponding polar coordinate?
L (1) a. (2,330°)

I:l (_1’\/5) b. (2 3150)
] (\/g,_l) c. (2,120°)
] (_\/5,1) d. (2,300°)
(] (V22 e. (2,150°)

4. Match the following polar equations with a rectangular equation.
I:l r=4 a. y= 4
L] rsin@ =4 b. y=42x
|:| r(sin0+c050)=4 c. x’+y° =16

4
I:l rzl—cos@ d- y=d-x
L] r*sin* @ =4r’ cos’ 0 e. y==*V8x+16



5. Match the following polar curves with the most specific curve name. An answer can be chosen more than
once.

a. lemniscate

S CD

|:| b. cardioid

C. 1os€ curve

-
NS
CJ

|:| d. limacon

)

|:| e. circle

6. Match the equation with the curve name. An answer can be used more than once.

|:| r=5-3cos6 a. cardioid

|:| r=3-5cos0 b. dimpled-loop limagon
|:| r =6sin@ c. double-loop limagon
|:| r=4+4sinf d. circle

|:| r=20 e. spiral

7. Match the equation with the curve name. An answer can be used more than once.
|:| r =sin260 a. 4-leaf rose
|:| r =—4cos 360 b. 8-leaf rose
|:| r =4sin46 c. 3-leaf rose
|:| r=+16co0s26 d. overlapping petal rose
|:| r=4sin2.796 e. lemniscate



AP Precalculus Unit 3 Name Pd

Comprehensive Exam Part 1 — (No Calculator) — 100 Pts (a/l problems 1 pt each)

oL 3 . )
1. Find, in degrees, the measure of a " counterclockwise rotation.

a) 135° b) 270° c) —135° d) —270°

2. What are possibly the terminal points of a 480° angle drawn in standard position?

V31 31 1 3 NER
a) [7,§J b) (_T’EJ c) [—5,7} d) {7’_5}

3. Point P(x, y) is on the terminal side of an angle 6 in standard position. P is located » units from the origin.
Which statement is false?

a) sin =2 b) cosf="2 c) cotf =2 d) secf="_
r r

4.1f sin@ = —%, 0 in quadrant III, which of the following has the largest value?

a) cos@ b) sec@ c) tan@ d) cot@
12 .
cos@ and sec@ are negative.
d) 5 12
. tanf = —,cotf =—
- 13 12
Smo.
5. Change < into degrees.
5
a) 120° b) 135° c) 112.5° d) E
c) oz 180 =112.5°
8 «m




6. Which of the following curves has the shortest period?

a) y=4sinx b) y:—3sin[%x—10°) c) y=—6cos(§xj d) y=10sin(%xj

7. Which of the following is not equal to 1?
.3 4
a) vsin” x +cos’ x b) s xcot x c) (tanx —sec x)(tanx + Secx) d) All equal 1

CSCXx

8. In triangle ABC, if a=51,b=22,c=284, to find 4, you should use

a) Basic trig functions b) Law of sines c) Law of cosines d) Triangle is impossible

9. Find the value of tan®30°.

V3 I

3 3
a) b) 3 0 % d)9

10. Find the phase shift of y = 2—2sin(%x+30°) .

a) 30° left b) 45° left ¢) 10° right d) 20° left



11. Which of the following statements is impossible?

a) 8cosO=-8 b) 4tan0 =125 c) 100sec =99

1
12. If cost =~ and angle ¢ is in quadrant IV, then sin¢ =

— |
2 22 b).2\/§ [2
3 3 3

13. Which of the following is a solution to the equation 2sin’X+sinx=1 ?

I. x=30j II. x =150j

a) Il only b) I and III only c) IT and III only

14. If sinezg,e in quadrant 11, find cos26 .

b)!?6 c)_—7

glw

d) 12cotf=1

1L x = 270;

d) I, 1T and 11T

-12
25



15. y = acosnf with a being a non-zero real number and n = 2 graphs a rose curve with p petals. If n is

increased by 50%, how is p affected?

a) increases by 50% b) increases by 100% ¢) increases by 200% d) decreases by 25%

16. Going from 4 to B, a ship travels on bearing. § 28°15’ E . If the ship returns from B to 4, its heading is

a) 28°1% b) 118°1% ) 151°45 d) 331°4%

17. If cos2x =0.8, then cos’ x =

2) 0.9 b) 0.4 ¢) 0.2 d)0.1

18. If 0° < x <360°, which of the following is a solution to the equation 2cosx—1=0 ?

a) x =60° only b) x=60° or x =120° ¢) x =60° or x = 240° d) x=60° orx=300°

19. Which of the following is not a measure of angular velocity?

a) 45 rpm b) 5°/sec ¢) 12z /hr d) 4 inch/radian



20. Write the complex number z = 8\/5 ! 81‘\/5 in trigonometric (polar) form

a) 16((:051355 +i sin135i) b) 16((:05315; +isin315;
c) 32(cosl:35i +i sin1351) d) 32(0033151 +i sin315i)

21. Which of the following is not an equation for the graph )
to the right?

a) y=1! 2cos2x b) y=1+ 20052(x—905)

c) y=1+2sn 2(X ! 45]) d) All equations graph the curve

+ +
90 135

22. Intriangle ABC, if C=121j,b =2, and a = 3, to find ¢, you would use

a) Pythagorean Theorem b) Basic trig functions c) Law of sines

23. Which of the following is not equal to sinx ?

COSX sn2x
a) — b) cscx! cot xcosx C) —
cot X 29Nnx

d) Law of cosines

d) All are




24. What angle is co-terminal with 1729 ?

a) —188° b) —172° c) 8° d) 432°

25. Intriangle ABC, B=65°, b =2, and ¢ = 12. How many triangles are possible?

a) 2 triangles b) 1 triangle ¢) no triangles d) infinite triangles

A

26. The periodic function in the graph to the right is

a) y=3cosx b) y=2cos3x \ A /
1 :
) y=3cos2x d) y:3cosgx ] \/ X \/ -

27. If a is a real number, the area of the triangle in the figure to the right is

2) 2(2a2—a)J§ b) (az_a)\/E 2a "\_150°
¢) (a2 —a)\/z d) a’—a

2a-—1



28. What is the range of y =1! SSin(Zx! 30])?

a) 40j,180; # b) 1 3 3§ ¢) ¥ 2, 2§ d) 42, 48

29. (SinX! 1) (COSX+1) " 0, what percentage of x-values on [0,360i) will the inequality hold?

a) 0% b) 50% c) 75% d) 100%

30. What are the product of the roots of —2i ?

a)l b) -1 c)2+2i d) —2i



AP Precalculus Unit 3 Name Pd
Comprehensive Exam Part 2 — (Calculator Allowed)

1. Find sin29°42’ to four decimal places.

a) 0.4894 b) 0.4955 ¢) 0.4890 d) 0.4912

2. Find cot™1.0465.

a) 46°18’ b) 43°42’ c) 0j1! d) answer doesn’t exist

3. In the figure to the right (not to scale), find the most accurate value of x to the
nearest meter.
a) 57 b) 65 n
c) 86 d) 99 *

4. Which of the following statements gives the largest value of / if / is less than 90; ?

a) 7sin/ =4 b) 5cos! =2 c) 4tan/ =6 d) 8csc/ =10

5. In right triangle ABC, A= 20; and the hypotenuse 4B has length 7. Find side BC.

a) 2.39 b) 2.55 c) 6.58 d) 20.47



6. Inright triangle ABC, one leg is 12, while the hypotenuse is 13. What is the measurement of the smallest

angle to the nearest degree?

a) 67° b) 30° c) 23° d) 18°

7. The angle of depression from the top of a cliff 600 feet high to the ground floor of a house is 33°40’. To the

nearest foot, how far is the house from the base of the cliff?

a) 901 b) 400 c) 1,082 d) 333

8. To find the distance from point B on the shore to point A on an island, a surveyor made the measurements

shown below. Find the distance AB to the nearest tenth of a meter.

a) 26.4 b) 25.0 c) 18.7 d) 26.0

9. From the window in my house, 25 feet high, I see a tree across the street. From the window, the angle of
depression of the base of the tree is 21° and the angle of elevation of the top of the tree is 31°. Find the
height of the tree to the nearest foot.

a) 39 ft. b) 64 ft. ¢) 36 ft. d) 60 ft.



10. An airplane is 200 miles due east of radar station 4. Radar station B is 318 miles north of radar station A.

Find the course of radar station B from the airplane.

a) 57.8° b) 147.8° c) 302.2° d) 327.8°

[e]

11. If a wheel with radius 3 inches is rotating at , then the linear velocity of a point on the rim is

S€C

9.42 1n b) 0.95 in 0 1.05 in d) 28.27 in

SeC S€C S€C S€C

a)

12. The beacon of a lighthouse swings through an arc of 55°. If the beam of light can be seen from 6.5 miles
away, what arc length does the path of the beam travel to the nearest mile?

a) 358 miles b) 6 miles c) 8 miles d) 12 miles

13. The radius of a circle is 3.6 cm. The length of the arc of the circle cut by a central angle is 8.4 cm. Find the

measurement of the central angle.

a) 2.3° b) 124.1° c) 133.7° d) 172.8;



14. In triangle ABC, if A=102°,a =15, and b =2, find C to the nearest degree.

a) 23j b) 55 ) 62j d) triangle doesn’t exist

15. Intriangle ABC, A=54° anda=5. If b could take on the values of 4, 5, 6, or 7, for how many values of

b does the triangle have 2 solutions?

a) 1 b) 2 )3 d) 4

16. In triangle ABC, a = 5.0, b= 2.0, and C =80°. Find c to the nearest tenth.

a)5.1 b) 5.4 c) 5.6 d) 5.8

17. If the sides of a triangular piece of land measures 120 feet, 85 feet, and 197 feet, then the smallest angle of

the triangle is approximately what angle?

a) 10.9; b) 43.7° c) 25.3° d) 13.4i



18. In triangle ABC, a =5, b =7, and ¢ = 6. Find the area of the triangle to the nearest whole number.

a) 14 b) 15 0) 16 d) 17

19. A hot air balloon is hovering over a field. Person A4 looks east and views the balloon at an angle of elevation
of 22j while person B looks west and views the balloon at an angle of elevation of 44 . If 4 and B are 2000
feet apart, find the height of the balloon.

a) 570 ft. b) 820 ft. ¢) 792 ft. d) 307 ft.

20. A particle is traveling with harmonic motion with the following positions p at the given times ¢. Determine
the position p at time £ = 57.

a) 17.7 b)9.8 ¢) 6.3 d) 14.2



AP Precalculus Unit 3 Name Pd
Comprehensive Exam Part 3 — (Calculator Allowed)

1. A popular amusement park ride is called the Pirate Ship. It is essentially a

pendulum in the shape of an open, seated gondola that swings back and
forth.

The one depicted to the right consists of a loading platform. The gondola
at its lowest point is 1 ft above the platform. Once it gets up to speed, each 4 .
end gets to a height of 49 feet above the platform and it takes 3 seconds to
go from the lowest point to the highest point. At 20 seconds, I am sitting at
the position indicated by the black dot at the very end of the ship.

<— 3 seconds—>

a. Create a trigonometric function in the form of y =d + acos b(z - c) that depicts the movement of the
Pirate Ship.

b. After 40 seconds, what is my height and in what direction (up or down) am I traveling?

c. My velocity can be found using the equation v = —agbsin b(z - c) . Find the velocity equation.

d. Use both graphs to explain when v = 0.



2. Using the figure to the right, find the following: Answers must be exact.

a. cos(A ! B)

b. tan(A + B)

c. sin(2A+2B)




3. As shown in the figure to the right, forensic evidence shows

. 7 ft, 2 in
that someone shot a water pistol at an art gallery mural. >
There are water stains 1 ft, 4 inches from the floor at an b e 58°
angle of 77°. Another water stain is 7 ft, 2 inches from the
floor at an angle of 58°. The detectives have a theory that e

. : o =2 0 = a
the person who shot the water pistol was a child. - Vol e 77°
y:.___________________:::_—- —
n-. x /1, 4in

a. Find the distance between the water stains and the angle 0 representing the angle of the water pistol
between the two shots.

b. Find the shorter distance that a stream of water traveled to the wall. Show how you got your answer.

c. Find the distance from the shooter of the water pistol to the wall.

d. Show how the value of y leads the detectives to their conclusion.



