To: Rising Calculus students
From: Your Math Teachers
Re: Optional Summer Work

Attached are some materials that you might find helpful in gearing up for your class next year. We
want you to know two important things about these materials:

o Please know that we do not expect students to have to do this work in order to be prepared
for class - if you had a good understanding (you didn’t just memorize and mimic procedures
but instead understood the concepts) of course content from last year, you should be in a
good position for next year’s class. But if you could use some additional understanding and/
or practice, or if you want to refresh your memory and make sure your skills are sharp, this
is meant to be helpful.

e Also, please understand that this packet is not, by any means, “the ticket” to strong
achievement in math class next year. What's really important is to develop and use good
study skills throughout each unit - adequately preparing nightly homework, sustaining your
effort when initially stuck, participating and pushing yourself to understand during class,
and thoughtfully studying for unit tests.

We've prepared a few handouts covering important content from last year. We will post solutions
to these problems on the math department website by mid-summer. In addition, the Khan
Academy website has helpful explanatory videos and problems'sets:

To practice trig: https //www.khanacademy. org/math[trigonometry (in partlcular the Unit Circle
and Trig Identities sections) :

To practice parametric equations:
https://www.khanacademy.org/mat! 1/Drecalculus/oal ametrlc equatlons

To practice exponential and logarithmic functions: -
https://www.khanacademy.org/math/algebra2/exponential and logarithmic func

We hope you make the time to do many non-math activities over the summer too - to relax, and to
refresh and rejuvenate yourself. Enjoy!
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Preparation for Calculus — Worksheets

Trigonometry Worksheet

I. (a) Convert 75° and 225" to radians.

(b) Convert % and % to degrees.

@l] in the table from memory.
i sin 0

f cos & tan &
0=0° / o O
£=30" | V3 ‘Yo 33
£=45 | V2)y | Rfa :
=60 | o |3y | 3
=90’ o / vnd.
7=180" | —I o o
22 =270 o == ] vad.
2-150" |~ By | Mo |-933
=400 <l [ =32 | 3
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3. Given that tan § = 3, find the exact values of the remaining five trigonometric functions

of . [Hint: draw the appropriate triangle.]

4. Find the cosine, sine, and tangent of 6.

(a)

(b)
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@md all values of & between 0 and 27 (in radlans) such that 4sin’f -2 =0,

Fsiate = 2
Ss‘AzQ:’”L

- +J
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(b) Jind all values of ) between 0 and 2x (in radians) sueh that sin & = cos 0.
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6. Find the difference quotient of f(x) = sin x.




(b) sin™

(c)

(d)

3. Bind 6.

(a)
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6. Find the length of the arc on a circle with a radius of 9 feet and a central angle of 60°.

7. Acaris moving at a rate of 40 miles per hour, and the diameter of its wheels is 2.5 feet.
(a) Find the linear speed of the tires in feet per minute.
(b) Find the number of revolutions per minute the wheels are rotating.
(c) Find the angular speed of the wheels in radians per minute.

Section 4.2 - Unit Circle
@Determine the exact values of the six trigonometric functions of the angle 6.

(a) ¥

(__-\'_ l_‘) 1
17217

E - X
2. Find the point on the unit circle that corresponds to the angle 6. a"\‘;
T Sm Y/ojvl
(a) 8=— (b) 8 =— (c) d=m
3 4
@ Find the sine, cosine and tangent for the angle 6.
3 4 117
(a) =—- (b) §=— () §=—
4 3 6
@'Find the six trigonometric functions for the angle 8.
Sx In
) == (b) 6==—
6 2
5 Find the value of the given trigonometric function.
. 97 ; 197
(a) cosTm (b) sin— (c) smn| ———
4 6
6. For the given trigonometric function, find the value of the indicated function.
. 3 . ; ; 3 =
(a) Given cost = = find cos(-6&) (b) Given sin(-8) =g find csc(d)
7 A bocce ball suspended from a Slinky bobs up and down, but because of friction the ball moves up and

down less with each cycle. This is called damped harmonic motion, and in this case the vertical position of
the ball y (in feet) is given by the function y() = e cos6t, where t is the elapsed time (in seconds).

Find the position of the ball at the following points in time.

(a) 2=0 (b) 7 = () =1

B



For problems 4-9, sketch the graph of the function. Show two full periods.

1
4. y=Zsecx 5. y=2cscmx 6. y=-2secdx+2 7. y=—c:sc—3JE

8. y=sec(x+r) 9. y=cse(2x-x)

Section 4.6 - Tangent and Cotangent Functions

For problems 1-3, match the function with its graph. Find the period of the function.

(a) (b) s
}._.
n L L
- ~ -i4 /. 4
s -
X JTX
1. y=tan— 2. y=tan2x 3. y=cot—
2 ’ 2
For problems 4-9, sketch the graph of the function. Show two full periods.
1
4. y=cotx 5. y=-3tan4x 6. y=3cotmx 7. y=—5tanmc
1 1 X T
8. y=—cot(x,+;r) 9. y=—tan| —+—
4 2 4 4

Chapter 4 Review

@or aright triangle, tan @ = J§ Find the value of the other five trig functions.

11 ‘
@For a right triangle, = E Find the value of the six trig functions. 90/%:;/

cscl awg

@Na me the quadrant that the angle x lies in given that sec x > 0, and sin x <.0. a//OJ"]

@ame the quadrant that the angle x lies in given that csc x > 0, and tan x < 0.

@uppose foran angle 8, cot 8 = 7/24 and sec 8 < 0. Find the exact value of sin 8.

6. Convert 75° to radian measure.

. Convert -7m/4 to its exact degree measure and determine the quadrant of the terminal side of the angle.

~J

8. Find the complement and supplement of /5.

9. Find the reference angle for 8 = -2r1/3. Then find the exact values of the six trigonometric functions of
B=2m/3.



10) If tan 6= 1/2 and sin 6 < 0, find the quadrant of 8 and the exact values of the remaining five trigonometric

functions of 8. wf/w,@/

Wo

711 ) sec®= -5/4 and tan 6 < 0, find the quadrant of 8 and the exact values of the remaining\ive tri ometric

* functions of 6. W"]

12. Identify the phase shift (horizontal shift), amplitude, and period of y = 4sin(3x — m).
13. Find the amplitude and period of the sinusoidal graph given, then write an equation of the graph.
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14. Given that sec x = 3, find cot x.

15. An escalator 152 feet in length rises to a platform and makes a 37Oangle with the ground. Find the height
of the platform.

16. A man at the top of a ramp 30 feet in length looks down to the end of the ramp which rises to a loading
platform 3 feet off the ground. For a safe ramp, the tan@ < 0.15. Is this ramp safe?

17. cos 240" = 18. cot 13n/6 = 19. sin 120" = 20. tan /4 =
21. sec 330" = 22. csc 5m/3 =
23. Use the fundamental identities to determine the simplified form of the expression.
a) cosBcsch = b) tan B cot B =
c) sin Bcot 6=

24. Sketch one period of the graph of f(x) =—sin (x-) +1. Find the period, amplitude, and phase shift.

T
25. Sketch one period of the graph of f(x)=2tan (x + 5) Find the period and phase shift.

7
26. Sketch one period of the graph of f(x) = sec (x—z) — 2. Find the period and phase shift.



Chapter 5: Analvtic Trisonometry

Essential Questions
How can we us different rules and relationships to represent the same function in different ways?

How can we represent the same angle in different ways mathematically?

Learning Targets

Simplify Trigonometric Functions

Develop Additional Trigonometric Identities
Solve Trigonometric Equations

Evaluate Trigonometric Functions

Homework

Section 5.1 - Using Fundamental Identities

1. Use the given values to evaluate all six trigonometric functions.

a. csc(-x) =-5b. secl = -5 c. tan @ is undefined, sin@ >0

e the fundamental identities to simplify the expression.

‘ . 7]
a. cos ftan b. sec’ x(1 - sin’ x) g 2

Sl AnSntr %Séb

tan® @ T 1
d e. cot| ——x|cosx f: i
2 tan“ x+1

csc




3. Verify the identity algebraically.

a. (sec@—tanﬂ)(csc9+1)=cot9 | b. 1—-H;Si=sect9’
cotd +cost

2 . 1
c. cos@secl —cos® @ =sin”“ @ d. png 4 HERCH =2c¢scl
1+sect tan &

se the fundamental identities to simplify.
4 i

csc’ x -1 9@6

2 2 2 v . 4
a. sec” xtan” x +sec” x b, ——— c. 1-2sin” x+sin® x
cscx—1 ﬂﬂgzﬁ/—e/’

. ; =2
d. sec’ x — tan® x e. (smx+cosx) 7

5.2 - Verifying Trigonometric Identities

Verify the Identity:

COS 5 -X
1. sec® x(secx tan x) — sec’ x(sec x tan x) = sec’ x tan” x 2. = tan x
A JT
sin|Z -
2

; ; tan x + tan cotx +cot
3. (1+smy)[l+sm(—-y)]=coszy 4, L . Y
‘ I-tanxtany cotxcoty-1
tan x + cot . Sinx —cosx
B, —-——y=tany+cotx 6. cscx(cscx —sinx) + ————— +cotx =csc’ x
tan xcot y sinx
I+cscd . 2 4 "
7. ———-cot@=cost 8. smx(l—Zcos X +CO0S x)=sm X
sec &
4 i ) sin3[3’+cos3/3 :
9. csc"f—cot"@=2csc” F-1 10. =1-sin fcosf

sin f+cosf3



5.3 - Solving Trigonometric Equations

Solve the equation

A2sinx+1=0 @¢_§ntx+1=0 !@cotzx 1=0

"closx(cosx—l) =0 @3 tanzx—l)(tanzx—3) ) n (}L

Find all solutions of the equation in the interval [0, 27) algebraically.

6. tan’x—1=0 7.secxcscx = 2Cscx 8. secx+tanx =1

9. sin®x+cosx+1=0 10. 2sec’* x+tan’x -3 =0 11. csc* x=3cscx+4

Solve the multiple angle equation.

12.sec4x = 2 13. tan®3x =3 14, tan§~=1

Section 5.4 - Sum and Difference Formulas

1. Find the exact values of the sine, cosine, and tangent of the angle.

a. 165° b. 285° C. 1—?—{ d. —19—"7[
12 12
e.15° £ -105° o 20 h, 137
12 12

2. Write the expression as the sine, cosine, or tangent of an angle.



tan176° — tan 86°
" 1+tan176°tan 86°

a. sin110°co0s80° —cos110°sin 80°

c. ¢c0s0.84rcos0.347 +sin 0.84srsin 0.347 d. sin%cos% + COos %sin -;—E

: ; 5
3. Find the exact value of the trigonometric function given that siny = E and cosv = —g.
a. cos (v - u) b. sin (u -v)
- , . G s 7
4. Find the exact value of the trigonometric function given that sinu = o and cosy=-—

a.tan (u + v) b. cos (u -v)

5. Verify the identity.

a. cos(x+y) + cos (x - y) = 2cosxcosy b. sin(x + y)sin(x - y) = sin® x —sin> y

5.5 - Multiple-Angle and Product -to - Sum Formulas

Find the exact values of sin2u, cos2u, Wg the double-angle formulas. ¢M
T i

co'su=—g, E<u<yr 2. cotu =-6, 1J£<u<2n'
kA 7 2 2

Use the figure below to find the exact value of the trigonometric function.

4, sing 5. secE 6. cotE 7. 2 cos —tan —
2 2 2 2
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Parametrics

/Qg,

1. During the time period from t = 0 to t = 6 seconds, a particle moves along the
path given by x(t) = 3cos(xt) and y(t) = 5sin(xt).
a. Find the position of the particle when t = 2.5.
b. On the axes provided, sketch the graph of the path of the particle from t = 0

tot = 6.

Indicate the direction of the particle along its path.

c. How many times does the particle pass through the point found in part (a)?

%

3 i
] LY

\

\

H—d—— +
1
W +

o+

- b

L d 4
\\T/"V/

’}(’
= fe=
, o . - = Y s =
\‘T-.\ i'\-)“";a‘
N
\ L B
{é}—+—4—r é’//
o 3

O\’\Q o Q:,‘.';,!{;_in,?_j\_.l- J(‘fl P *'C'J_L. O = g ?— .

2. Consider the curve given by the parametric equations x(t) = 2t3 - 3t2 and
y(t) =-t3 + 12t for -2 =t=2.

Find window dimensions suitable for viewing a complete graph. Label the
window dimensions you used, sketch the graph, and indicate the direction

of motion of a particle moving on this curve for t €[-2, 2].
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