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 particular the Unit Circle
and Trig Identities sections)

To practice parametric equations:
bﬁpﬂ/w,w.khanzﬂggemy\ogg[mth/pl*ecalculus/par&ne;ﬂc_eggatimj§

To practice exponential and logarithmic functions:
h;t_pg[jwwvﬂhana@_em.orgﬁmgkﬁalgeme 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!



Preparation for Calculus - Worksheets 18

Trigonometry Worksheet Ty, he Circed

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

(b) Convert % and H to degrees.

@1 in the table from memory.

%) cos 6 sin @ tan
0=0
£ = 30"
=45
- ;60._, . o
e 90 [ I S R
| =180
2 =270
3x =150°
iz =240

3. Given that tan 8 = 3, find the exact values of the remaining five trigonometric functions
of 8. [Hint: draw the appropriate triangle.|

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

(a) (b)

o
B



Preparation for Calculus — Worksheets

@ind all values of & between 0 and 2x (in radians) such that 4sin°6 -2 =0.

(b) Find all values of @ between 0 and 2z (in radians) such that sin & = cos 6.

6. Find the difference quotient of f{x) = sin x.

19



(b) sin”'()=

(¢) tan"'(1) =

Preparation for Calculus — Worksheets

sl 1Y
(d) sin [ 2]—

(b)

50

20

22



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 8.

(a) X
Y o(-5.8)

v (b) Yy

) .._\'
X
(-4.3)
2. Find the point on the unit circle that corresponds to the angle 8.
T S
(@) 6=— (b) 6=— (c) O=m
3 4
@ Find the sine, cosine and tangent for the angle 8.
-3 4 ML,
(a) 6=—— (b) 6=—r () §=—
4 > 6
@‘Find the six trigonometric functions for the angle 8.
Sm 3
(a) O=— (b) O =—
6 2
5 Find the value of the given trigonometric function.
. 9w . 197«
(a) cos7mx (b) sin— (c) sin| ———
4 6
6. For the given trigonometric function, find the value of the indicated function.
. 3 . : ="
(a) Given cosfl = 2 find cos(-6) (b) Given sin(-#) =3’ find csc(f)
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(f) = +e™ cos6t, where t is the elapsed time (in seconds).

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

(@ =0 (b) t=1 (c) t=1%



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

1
4. y=—secx 5. y=2cscxx 6. y=-2secdx+2 7. y=—csc§
8. y=sec(x+7) 9. y=csc(2x-r)

Section 4.6 - Tangent and Cotangent Functions

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

(c)

3t o
. 21
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=3cotmrx 2. y=—5tanmc
X T
8. y=—cot(x+z) 9.y =Etan(7+—)

Chapter 4 Review

Qor a right triangle, tané = \/5 Find the value of the other five trig functions.

1 1
@for a right triangle, = —. Find the value of the six trig functions.
cscld 2

@Name the quadrant that the angle x lies in given that sec x > 0, and sin x <.0.
@'ame the quadrant that the angle x lies in given that csc x > 0, and tan x < 0.
@uppose foranangle 8, cot 6 =7/24 and sec 8 < 0. Find the exact value of sin 8.
6. Convert 75° to radian measure.
7. Convert -71/4 to its exact degree measure and determine the quadrant of the terminal side of the angle.
8. Find the complement and supplement of /5.

9. Find the reference angle for 8 = -211/3. Then find the exact values of the six trigonometric functions of
0=2r/3.



710, If tan 8= 1/2 and sin B < 0, find the quadrant of 6 and the exact values of the remaining five trigonometric
functions of 6.

-~

@f sec ©=-5/4 and tan B <0, find the quadrant of 8 and the exact values of the remaining five trigonometric
: functions of 6.

12. Identify the phase shift (horizontal shift), amplitude, and period of y = 4sin(3x — r).
13. Find the amplitude and period of the sinusoidal graph given, then write an equation of the graph.

L5

14. Given that sec x = 3, find cot x.

15. An escalator 152 feet in length rises to a platform and makes a 37OangIe 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 m/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 Bcot 0 =
c) sin Bcot B=

24. Sketch one period of the graph of f(x)=—sin (x—2)+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.

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



Chapter 5: Analytic Trigonometry

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.
a. cos ftan B b. sec” x(1-sin’ x) ¢ 3¢ g
cscd
tan” T 1
d. = e. cot| ——x |cosx fpr——es
sec” @ 2 tan” x +1



3. Verify the identity algebraically.

9 (secH—tanB)(cscHH):cotH b. -ﬂ=5609
cot@ +cosé

tan 6 l+secl

c. cosf@secl—cos? @ =sin’ @ . =2cscd
1+sect tan &
= \ . . . . .
sé the fundamental identities to simplify.
."/’
cse’ x -1
a. sec’ xtan® x +sec’ x el c. 1-2sin® x +sin* x
cscx -1
= 2
d. sec’ x —tan” x e (smx+cosx)

5.2 - Verifying Trigonometric Identities

Verify the Identity:

Jﬁ_l
cos| =
1. sec® x(sec x tan x) —sec’ x(sec x tan x) = sec’ x tan® x -] = tan x
[z
sin | = - x
2

; ' tan x + tan cotx + cot
3. (1+smy)[1+s1n(—y)] =cos’ y 4. L Y
l-tanxtany cotxcoty-I
tan x + cot , sin x — cos x
3. —-el=tany+cotx 6. csc x(cscx —sin x) + —————— +cot x = csc” x
tan xcot y sinx
1+cscd . 2 4 5 1
7. ————cot@ =cosf 8. smx(l—Zcos X +cos x)=sm X
sec
. . ) sin® B +cos’ B :
9.csc”"@—cot" @ =2csc”" -1 10. ———=1-sinfBcos

sin 8 +cos f3



5.3 - Solving Trigonometric Equations

Solve the equation

~ = .
@x/ﬁsinx+l=0 @gptxﬂ:() '@co’czx—1=0

1

@99sx(cosx—1)=0 Caﬁﬁanzx—l)(tanzx—?a):()

Find all solutions of the equation in the interval [0, 2m) algebraically.

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

9. sinx+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.

2 165° b, 285° g ol .
12 12
e 15° £. ~105° o 20 b, A%
12 12

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



tan176° — tan 86°
" 1+tan176°tan 86°

a. sin110°cos80° - cos110°sin80°

4 4
c. cos0.84rcos0.347 +sin0.84sin 0.347 d. sin—g—jz cos% +cos ?ﬁsin%

; 5 3
3. Find the exact value of the trigonometric function given that sinu = B and cosv =— g
a.cos (v-u) b. sin (u-v)
, . . ’ : . 7 i
4. Find the exact value of the trigonometric function given that sinu = —Eand COSV = —g

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, W the double-angle formulas.
N 1 3 N T
cdsu=——7ﬂ,z<u<n Z. cotu=—6,?<u<2n osC =3,5<u<1r

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

4, sin—?— 5. secg 6. cot—g— 7. ZCOSE'[ELHQ
2 2 2 2 2



Exponential & Logarithmic Functions

Exponential Functions & Graphs

Graph the function. ldentify any asymptotes.

L f(x)=(3) 2. fo=(1)" . /=37 4 f@=(3)"+2

For problems 5-8, match the function to the graph.

(a) (d)
@ f(x) =2 8 f(x)=2" ) f0=2-4  (8)f(x)=2"+]
Sketch the graph of the function.
o f(x)=(§)" 0. f()=2"" 11 f(x)=¢” 12, f(x)=2e"
13, f(x)=4"+3 14. s(f) =37 15. g(x)=1+e€™"
16. Compound Interest

Complete the table for balance A using the appropriate compound interest formula.

P =51000 r=6% t =10 years
n i 2 4 12 365 Continuous
A
17. Radioactive Decay

Let Q represent a mass of Carbon 14 (*'C), in grams, whose half-life is 5730 years. The quantity present

after t years is given by O = 10(%)“!5730.

(a) Determine the initial quantity (t = 0)

(b) Determine the guantity present after 2000 years.

(c) Graph the function Q over the interval from t =0 to ¢t = 10,000
(d) When will this quantity of *C be 0 grams? Explain your answer.



18. Population Growth

0.02931

The population of a town increases according to the model P =2500e , where tis the time in

years, with the year 2000 corresponding to t = 0 (e.g. This year is 2011).
(a) Graph the function for the years 2000 through 2025.

(b) Approximate the population in 2015 and 2025 using the graph.
(c) Verify your values in (b) using the model (i.e. evaluate the function at those times).

Logarithmic Functions & Graphs

Write the logarithmic equation in exponential form.

1. log,81=4 2. log,, o =—3 3. log,8=2 4. In4=1.386...
Write the exponential equation in logarithmic form.

5. 8 =64 6. 97 =27 7. 107 =0.001 8. ¢ =4
Evaluate the function at the value of x without using a calculator.

9. f(x)=log,,x at x=1% 10. f(x)=log,x at x=10

12} log, 27" = x 13) log, 4° = x

Sketch the graph of each function. Make sure to show the x-intercept and vertical asymptote.

14. g(x)=log. x 15. g(x) =log,(-x) 16. g(x)=-log,(x+2)
17. y=log,(x-1)+4 18. f(x)=-log,(x+2)-4
For problems 19-22, match the function to the graph.
6 (a) 8 (b) (d)
(
?' . [
\
VG /() =logyx+2 (25) 1 x) = -log, x @V f(x)=-log,(x+2)

| r@=10g,0-2)

S —

Simplify using properties of natural logarithms.

/23. Iné? 24, —lne @elm 26) 7Iné’
h—.az




¥
27 Home Mortgage: The model ¢ = 16.6251:1( - ) if x > 750, approximates the length of a home

x_
mortgage of $150,000 at 6% in terms of monthly payments. In the model, t is the length of the
maortgage in years and x is the monthly payment in dollars.

(a) Use the model to approximate the length of this mortgage when the monthly payment is $897.72.
Approximate the total monthly payments over the term of this mortgage.

(b) Use the model to approximate the length of this mortgage when the monthly payment is $1659.24.
Approximate the total monthly payments for this option.

(c) What can you conclude from (a) and (b) regarding these payment options?

Logarithmic Properties

Rewrite the logarithm as a ratio using the change of base formula. Use both the common and natural logarithm
bases.

1. log, x 2. log,15 3. log, x

Use properties of logs to simplify the following expressions.

4. log,(4*-3%) 5, 102 6. In(5¢°)
e
Use properties of logs to expand the following expressions.
7. log,,10x 8. 10g]0%2i 9. log,n” 10. In3ft
X 2 _x2
1. n2 12, ln[g(g—l)'] when g > 1 13. In |
t Yy
4
4. In j 15. 1n,/x2(x+2) 16. 10gb3/;7y
x“+1 z

Use properties of logarithms to condense the following expressions.

17. Iny+Inx 18. log,8-log;,? 19. $log,(h-4)  20. —6log,2x
| 21. 2In8+5Inx 22. 3lnx+2mny-4Inz 23. 4[Inx+ln(x+5)]—2ln(x—5)
|
24. 2[Inx-In(x+1)-In(x-1)] 25. 4In(x+1)+2In(x-1)]+3Inx

=

Simplify to an exact value without a calculator.

26. log, /6 27. log, (&) 28. log,(-16)
29. log, 2 +log, 32 30. Ine®-2Iné’ 31, Ine* 32. Inde’

o=



33, The relationship between the number of decibels 8 and the intensity of a sound / in watts per square meter

1
is given by f#=10log,, (TE‘H) {a) Use properties of logarithms to simplify this formula.

(b) Complete the table for § given | P . P - " o
without a calculator. { 10 18 19 10 10 30

34. Students participating in a psychology
experiment attended several lectures and were given an exam. Every month for the next year, the
students were retested to see how much of the material they remembered. The average scores for the

group are given by the human memory model

F()=90-15log,, (z‘ + 1) 0<t=<12 where tisthe time in months from the first test.

(a) Graph the function over the given domain. You may use a calculator to help find points.
(b)Find the average score on the original exam [t = 0}.

(c) Find the average score after 6 months. (d) Find the average score after 12 months.
(d)Find the time when the average score has dropped to 75.

Solving Exponential & Logarithmic Equations

Solve each equation. Leave each answer in exact form.

F. 3" =243 2. T"=4% 3. (%)*;32
- 4. (%)X=a? 5 Inx=-1 6. Inx-In2=20
7. In(3x+5)=38 8. log,25=2 9. log,,x =3

110. e =0
! solve each equation. Round each answer to three decimal places.

11 6% =3000 12. 4e** =40 13. 1000e™ =75
14, -1443¢" =11 15. 47 =0.10 16. 877 =431
17. 525, =275 18, (16+°—§g—3)3’=30 19. Inx=-2

1+e™ -
20. In2x=1.5 21. 3+2Inx=10 22, log,yx* =6
23. 4log,(x-6)=11 24. In/x-8=5 25. In(x* +1) =8
26. log, x+log,(x-8)=2 27. In(x+1)-In(x-2)=1Inx
28, log,, 4x° —log,,(4+x)=2
e

{1 4
The demand equation for an iPad is given by p = 5000(1 _Z"—"OM) where x is the number of iPads
= +e

sold and p is the price per unit.

(a) Find x for p = $600. (b) Find x for p = $800.



30. The yield V (in millions of cubic feet of timber per acre) for a forest at age t years is given by

V i 6 76‘48.1“
(a) Find the yield after 20 years.

(b) Find the time needed to obtain a yield of 1.3 million cubic feet.

Exponential and Logarithmic Models

For problems 1-6, match the function with its graph.

(a) o] (b) ' (c)

1 y=2e" 2. y=6e" 3. y=6+log,(x+2)
' : 4
4, y=3g V" 5 y=In(x+1) 6. y=——

s I+e™

[

-
/ 7)) Consider an initial investment of $20,000 earning interest at 10.5% compounded continuously.
(a) Find the amount of time needed to double the investment.

(b) Find the value of the investment after 10 years.
/
8. ) Suppose an initial investment of $600 was worth $1,505 after 10 years of continuous compounding.

(a) Find the interest rate required for this to occur.

(b) Find the amount of time required to triple this investment.

@ The half-life of **C is 5,730 years. Consider a sample of 3 g. Find the amount of this sample remaining after
' 1,000 years.

The half-life of ***Ra is 1,600 years. For a sample to have a mass of 1.5 g in 1,000 years, find the initial
quantity of this sample.



11. JFind the exponential model y = ae™that fits the following points.
Y

(a) (0,1) and (3,10) ! (b) E(O, %) and (4,5) {c) (0,1)and (3, 0.25)

@ The number N of bacteria in a culture is given by the model N = 250e", where t is the time (hours). If N =
280 and t = 10, estimate the time required for the population to double in size.

13. The time x (hours per week) a student uses a math lab roughly follows the normal distribution

y= 0.79793‘(”"5'4)2’0'5 where 4<x<7.

(a) Make a table of values and graph this function over the given domain.
(b) Estimate the average time a student spends per week in the math lab.

14, The amount Y of yeast in a culture is given by the maodel

_ 663
- 147270547
(a) Make a table of values and graph this function over the given domain.
(b) Use the model to predict the population for the 19" hour (e.g. t =19) and the 30" hour.
{c) Find the limiting value of the population described by this model.
(d) Explain why the population of yeast follows a logistic growth model instead of

an exponential decay model.

Y

, 0=t =18 where t represents time {hours).

15. The Richter scale measures the magnitude R of an earthquake of intensity ! using the model

I
R =log,,—, where Ip=1.
[(J
(a) Find the intensity of the March 11, 2011 earthquake off the coast of Japan (R = 9.0).
(b) Find the intensity of the February 7, 1812 earthquake near New Madrid, Missouri (R=7.0).
{c) Find the magnitude of an earthquake with an intensity of 251, 200.

16. The level of sound 8 (in decibels) is related to sound intensity / using the model
/3 =10log,,(I/1,), where Iy = 10 watts per m, which is roughly the faintest sound that can be heard by

the human ear.

(a) Calculate the level of sound (a.k.a. decibel level) of a quiet room (/ = 10° watts per m?).

(b) Calculate the decibel level of a loud car horn (I = 107 watts per m?).

(c) An F-16 fighter jet has a sound level of about 90 decibels (dB) when landing, while the
newer F-35 jet lands with a sound level of 105 dB. Calculate the difference in sound intensity
represented by this 15 dB difference in sound level.

17. The acidity of a solution is represented by pH, and uses the model pH = -log,, [H*] , where pH is a

measure of the hydrogen ion concentration [H*] of a solution. [H+ ] is measured in moles of hydrogen

per liter.
(a) Find the pH of a solution is [H+] =2 3=107;

(b) Find [H"] for a solution for which pH =5.8

(c) Find the pH of gastric acid (which is inside your stomach), if [H"] = (.1 moles per liter.



Review

1. Determine the exponential function whose graph is shown in the figure.

' ‘ '
Mo W)
T

o e

ael
Determine if the following are an exponential growth function or an exponential decay function.
2. y=¢e"+2 3. y=2(5)+1

Graph the function and analyze it for domain, range, and asymptotes.

4. y=log(x-3)+2 5. y=3*2-5

-
Evaluate the logarithmic expression without using a calculator.

6. log, 32 @ log, 81 @ logi/ﬁ é} In%
e

Rewrite the equation in exponential form.

10. log, x=5 11. log, x =y

(-—E;(pand the following:

4
nZ- @‘ log, J;y =

4
2

Condense the following:

14) 2In8+5n z = @3[]_11()c—1)+21n(x+1)]—2111(x2 -1)=

Bd &

Solve the equation.
16. 10" =4 17. & =0.25 18. 1.05" =3 19. Inx=54

20. logx =—-6 21. 37 =5 22. 3log,x+1=7 23. 2log,x-3=4



Solve the equation.

24 50 =11 25. log(x+2)+log(x-1)=4 26. In(3x+5)-In(2x+1)=1n4

4 2™

27. Find the amount A accumulated after investing 5450 for 3 years at an interest rate of 4.6% compounded

annually.

28. Find the amount A accumulated after investing $4800 for 17 years at an interest of rate 6.2% compouned

quarterly.

29. How leng would it take for your investment to double if it is compounded continuously at 8.5% interest
rate?

30. If Jane invests $1500 in a savings account with a 6% interest rate compounded monthly, how long will it take

until Jane’s amount has a balance of $52007?

31. The time t in years for the world populations to double if it is increasing at a continuous rate of r is given by

In2
t=—=. Efficiently complete the table below and interpret your results. Use a graphing utility to graph the
r
function.
r 0.005 0.010 0.015 0.020 0.025 0.030
t

32.) The number of bacteria in a culture is given by the model N = 250¢" where t is the time (in hours). If N =
280 when t = 10, estimate the time required for the population to double in size. Verify your estimate

graphically.

]33. The sales § (in thousands of units) of a cleaning solution after x hundred dollars is spent on advertising are
given by S =10(1 —e’“). When $500 is spent on advertising, 2,500 units are sold. Complete the model by

solving for k. Estimate the number of units that will be sold if advertising expenditures are raised to $700.

34. The time (in hours per week) a student uses a math lab roughly follows the normal distribution

y= 0.7979¢™97/05 4 < x <7, where x is the time spent in the lab. Use a graphing utility to graph the

function. From the graph, estimate the average time a student spends per week in the math lab.

663

_ 0<r=18, tinhours.
1 4 726—0.547[

35, The amount Y of yeast in a culture is given by the model ¥ = R
Use a graphing utility to graph the model. Use the model to predict the population for the 19" hour and the 30"
hour. According to this model, what is the limiting value of the population? Why do you think the population of
yeast follows a logistic growth model instead of an exponential growth model?



‘(/;6. (3x°) is equivalent to:

a. x b. 9x® c. 9%’ d.27x° e. 27x°

37. In the real numbers, what is the solution of the equation 8= 4**?

a. -1/3 b.-1/4 c.-1/8 d.0 e. 1/7

38. If logs 2 = p and logs 5 = g, which of the following expressions is equal to 10?

¢
§
i a. 3" b 3P+3" c. 9P d. pq e.p+q
;‘7/
39. Whenever x, y, and z are positive real numbers, which of the following expressions is equivalent to 2 logs x +
{ ¥ologgy — logs z?

B

! 2
! a. log3(% b. log, (%)Hogﬁ(\/;) & 10g3(%)+10g5(§)
I d. log, (x - z)+log, (\/;) e. 210g3(x—z)+10g6(—)

N <

MORE EQUATION PRACTICE:

i

1
1. log,(x+2)=1log,8 2. logs(2x+3)=1log,3 3. Elog3x=210g32
4. -2log, x =1log,9 5. 2log; x=3log, 4 6. 3log, x =-log, 27
¢
¢ 7. 3log,(x-1)+log,4=5 8. 2log,(x+4)-log,9=2 9. logx+log(x+15)=2
A
P\f““\ . 10. log, x+log,(x-3) =1 11. In(x+1)-Inx=2 12. 2 =10
&
. 13. 3* =14 14. =12 15 =15
M 3 x I-x
16. 31-2.‘: =4x 17. = " 7]—1‘ 18 Gl - 5):
5 3
19. 1.2 =(0.5)" 20. (0.3)™ =177 21, 7' =¢"

2. 1 =™ 23. 5(2%) =8 24. 0.3(4°*) =02



Parametrics

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
to t = 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)?

£

——

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




In Exercises 1—4, match the parametric equations with their

graph. State the approximate dimensions of the viewing window,

Jive a parameter interval that traces the curve exactly once.

1. x
2. %
3. x
4

. X

= 3sin (2t), y= 15cos¢
=sin’t, y=cos’t

= 7sint —sin (7¢t), v =7cost~— cos (Tt)

12sint— 3sin (6r), y= 12 cost + 3 cos (61)

(a) (b)
! B 1 ] -;— LLL111Y !
(c) (d)

In Exercises 7-26. a parametrization is given for a curve.

(@) Graph the curve, What are the initial and terminal points,
if any? Indicate the direction in which the curve is traced.

(b) Find a Cartesian equation for a curve that contains the
parametrized curve. What portion of the graph of the
Cartesian equation is traced by the parametrized curve?

7.x=cost, y=sint, O0=r=m7

8. x=sin(2m), v=cos(2w), 0=r=1

9. x=cos(m—1t), y=sin(w—1), 0=r=xw

10.
1L
12.
13.
14.
15.
16.

17.
18. .
19. :
20. .

21.

22.;

23.
24,
25.
26.

x=4dcost, y=2sint, 0=r=2r
x=4sinr, y=2cos; O0=sr=wx
x=4dsint, y=5cos:, 0=r=2rw
x=31 y=9? —-oo<it<oo
x=-Vi, y=1 t=0

x=t y=Vi, t=0

(sec*t) =1, y=tan¢t, —-w/2<t<u/2

x =
x=—sect, y=tant, -—-w/2<i<®/2
vy=tant, y=—2secs —-w/2<r< /2
x=2—-5 y=4—-7 -—-oco<r<oo
x=1—-1 y=1l+1t —-oo<r<oo
x=¢t y=1—t 0=r=1

x=3-3t, y=2 0=:=s1
x=4=V1 vy=Vi 0=:

x=1 y=Vd-r 0=r=2
x=sins y=cosl, —-oo<r<oo

x=r =3 y=1 =0

In Exercises 27-32, find a parametrization for the curve,
27. the line segment with endpoints (—1, —3) and (4, 1)
28. the line segment with endpoints (— 1, 3) and (3. —2)
29. the lower half of the parabola x — | = y*
30. the left half of the parabola y = £ + 2x

31. the ray (half line) with initial point (2, 3) that passes through
the point (—1, —1)

32. the ray (half line) with initial point (=1, 2) that passes
through the point (0, 0)
In Exercises 3336, refer to the graph of
x=3—-|tf, y=1-1, —-3=r=5

shown in the figure. Work in groups of wo or three to find the
values of ¢ that produce the graph in the given quadrant.

33. Quadrant I 34. Quadrant II
35. Quadrant III 36. Quadrant [V

i O

Ai-w/-. ad
TTT Ill/l1!ll
o -“."‘ A R

(6. 6] by [-38, 8]

In Exercises 37 and 38, find a paramemrization for the part of the

graph that lies in Quadrant L.

3. y=x2+2x+2 38. y=Vx+3

39. Circles Find parametrizations to model the motion of a
particle that starts at (a, 0) and traces the circle x* + y* = a?,

a > 0, as indicated.
(a) once clockwise (b) once counterclockwise

(c) twice clockwise (d) twice counterclockwise



