Unit 0: Pre-Calculus Review Summer Assignment

Do all of your work on lined notebook paper.

Show all work.

Make an answer column.

Tittle all your work on the top line of the assignment

In the upper right hand corner write your name and period 3

L Functions and their graphs
a. Label, Label, Label worksheet
b. Jurupa Hills Calculus Book
i. Page 27#1-36all
ii. Page 28# 39-63 odd
iii. Page 29# 64-84 even
c. Alternative calculus book (selected Photo copied pages)
i. Page 59 #1-30 #31-52

1L Trigonometry Review
a. Alternative Trig Book (selected Photo copied pages)
i. Pg 223 #5-30 all (trig worksheet 1)
ii. Page 232 #1-33 odd (trig worksheet 2)
iii. Page 241 #1-12 all (trig worksheet 3)
iv. Page 242 #13-49 odd #36 and #42 (trig worksheet 4)
v. Page 25§ #19-39 odd (trig worksheet 5)
vi. Page 260 #1-24 all (trig worksheet 6)
vii. Flashcards
. Logarithms
a. logarithms worksheet






GROUP WORK 1, SECTION 1.3
Label Label Label, I Made it Out of Clay

This is a graph of the function f (z):

Give each graph below the correct label from the following:
@ flz+3) ) flz-3) (c) f(22)
® f(=zf) @ 2f(x) -1 (b) f(2z)+2
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To graph this function, take the parabola y = x? (see Figure 0.80a) and translate the ’
graph 2 units to the left and | unit down. (See Figure 0.80b.) m. e e

The following table summarizes our discoveries in this section.

Transformations of f(x)

Transformation

Form Effect on Graph

Vertical translation

flxy+¢ [¢] units up (¢ > 0) or down (¢ < 0)

Horizontal translation

flx +o) fcl units left (¢ > 0) or right (¢ < 0)

Vertical scale

) (e > 0) multiply vertical scale by ¢

5q #1- 30

Horizontal scale

flex)(e > 0)

divide horizontal scale by ¢

P87 a5
is on the back

EXERCISES 0.6 @

) WRITING EXERCISES

1. The restricted domain of example 6.2 may be puzzling. Con-
sider the following analogy. Suppose you have an airplane
flight from New York to Los Angeles with a stop for refueling in
Minneapolis. If bad weather has closed the airport in Min-
neapolis, explain why your flight will be canceled (or at least
rerouted) even if the weather is great in New York and Los
Angeles.

2. Explain why the graphs of y = 4(x? — 1) and y = (4x)? — |
in Figures 0.77¢ and 0.78¢ appear “thinner” than the graph of

y=at— 1,

3. As illustrated in example 6.9, completing the square can
be used to rewrite any quadratic function in the form
alx —dy +e. Using the transformation rules in this section,
explain why this means that all parabolas (with a > 0) will
look essentially the same.

4. Explain why the graph of y = Sf(x +4)is obtained by moving
the graph of y = f(x) four units to the left, instead of to the
right,

In exercises 1-6, find the compositions f o g and go f, and
identify their respective domains.

L floy=x+1, gx)y=+x -3
2 flyy=x -2, g(x) = /x + 1
o floy=e', gx)=Inx

4 fivy =1 —x, g(x)=Inx

2

Fy=x>+1, eg(x)=sinx

‘ ] 2
b f)=5—, gx)=+ -2
X =1

You will explore additional transformations in the exercises.

In exercises 7-16, identify functions f{x) and 2(x) such that the
given function equals ( f o 2)(x).

1

9 —

T V4T 8 Vx+3 .
1 X2+ 1 5

10. 5 +1 1L (de+1)2+3 12 4(x + 1y +3
X ;

13. sinx 14, siny? 15, o7+ 16. -2

In exercises 17-22, identify functions S{x), g(x) and h(x) such
that the given function equals [fo(goh)] (x).

3

17, ———— 18. et + 1
A/sinx + 2
19. cos*(4x —2) 20. Invx2+1
2L 4o =5 22, [tan"'Gx + ]’

In exercises 23-30, use the graph of y = f(x)given in the figure
to graph the indicated function.

23, f)—3 24, f(x+2)
26. f(x)+2 27. f(2x)
29. =3f(x)+2 30. 3f(x+2)

25, f(x—=3)
28. 3f(x)

Graph for exercises 23-30

———————— T ————




60 CHAPTER O <+ Preliminaries

In exercises 31-38, use the graph of y = f(x) given in the figure
to graph the indicated function.

3 fx—4) 32, f(x+3) 33, F(20)
34, fQx—4) 35, f3x +3) 36. 3f(x)
37, 2f(0) -4 38. 3f(x)+3
v
A
101
1L
B o4

_10<‘

Graph for exercises 31-38

In exercises 39-44, complete the square and explain how to
transform the graph of y = x? into the graph of the given
function.

39, fL)=x*+2x+1 40. f(x)=x>—4x+4

4. f(x)=x>+2x+4 42, f(x)=x>—4x +2

43. f(x)=2x"+4x +4 44, f(x)=3x?—-6x+2

@ In exercises 4548, graph the given function and compare to the
graphofy = x2- 1.
45. f) = —=2(x2 = 1)

46. f(x)=-3(x*-1)
47. f(x)= -3 -1 +2

48. f(x) = —2(x*~1)— 1

@ In exercises 49-52, graph the given function and compare to the
graphofy = (x ~ 1) ~ 1 = x? — 2x.

49. f(x) = (—x)* = 2(—=x)

50. f(x) = —(—x)* 4+ 2(—x)

51 flx)=(—x+ 1 +2(=x+ 1)

52, f(x) = (=3x)* = 2(=3x)—3

53. Based on exercises 4548, state a rule for transforming the

graph of y = f(x) into the graph of y = ¢f(x) forc < 0.

54. Based on exercises 49-52, state a rule for transforming the

graph of v = f(x)into the graph of y = f(cx) forc < 0.

55. Sketch the graph of y = [¢[*. Explain why the graph of

y = |x]* is identical to that of y = x to the right of the

56.

s

R

) so.
) 0.

£ e
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y-axis. For y = |x|*, describe how the graph to the left of
the y-axis compares to the graph to the right of the y-axis. In
general, describe how to draw the graph of y = f(jx|) given
the graph of y = f(x).

For y = x?, describe how the graph to the left of the y-axis
compares to the graph to the right of the y-axis. Show that
for f(x) =x%, we have f(—x)= —f(x). In general, if you
have the graph of y = f(x) to the right of the y-axis and
f{—=x) = —f(x) for all x, describe how to graph y = f(x)
to the left of the y-axis.

Iterations of functions are important in a variety of ap-
plications. To iterate f(x), start with an initial value x,
and compute x; = f(xg), x3 = f(x;), x3 = f(x2) and so
on. For example, with f(x) = cosx and x; = I, the iter-
ates are x; =cosl = 0.54, x, = cosx; =~ c0s0.54 ~ 0.86,
x3 A~ c0s0.86 ~ 0.65 and so on. Keep computing iterates and
show that they get closer and closer to 0.739085. Then pick
your own xp (any number you like) and show that the iterates
with this new xg also converge to 0.739085.

Referring to exercise 57, show that the iterates of a function can
be written as xy = f(xo), X2 = f(f(x0)), x3 = f(f(f(x0)))
and so on. Graph y = cos(cosx), y = cos(cos (cos x)) and
y == cos (cos (cos (cos x))). The graphs should look more and
more like a horizontal line. Use the result of exercise 57 to
identify the limiting line.

Compute several iterates of f(x) = sin x (see exercise 57) with
a variety of starting values. What happens to the iterates in the
long run?

X
Repeat exercise 59 for f(x) = x2.

In cases where the iterates of a function (see exercise 57)
repeat a single number, that number is called a fixed point.
Explain why any fixed point must be a solution of the equa-
tion f(x) = x. Find all fixed points of f(x) = cosx by solv-
ing the equation cos x = x. Compare your results to that of
exercise 57.

Find all fixed points of f(x) = sinx (see exercise 61). Com-
pare your results to those of exercise 59.

®

1.

EXPLORATORY EXERCISES

You have explored how completing the square can transform
any quadratic function into the form y = a(x — d)* + e. We
concluded that all parabolas with @ > 0 look alike. To see that
the same statement is not true of cubic polynomials, graph
y=x*and y = x* — 3x. In this exercise, you will use com-
pleting the cube to determine how many different cubic graphs
there are, To see what “‘completing the cube” would look like,
first show that (x +a)’ = x* - #? + 3a’x + a’. Use this
result to transform the graph of y = x* into the graphs of
@y=x'-343vr—land b) y =x* = 3x3+3x + 2.
Show that you can’t get a simple transformation to y = ¢* —
3x% +4x — 2. However, show that y = x* — 3x2 +4x — 2
can be obtained from y =’ 4+ by basic transforma-
tions. Show that the following statement is true: any cubic




Trig Worksheet B |

\ I. List the reciprocal identities and identities for negatives
without looking at the text.
. List the quotient identities and Pythagorean identities
without looking at the text.
3. One of the following equations is an identity and the
ather is a conditional equation. Identify each, and ex-
plain the difference between the two.

32x - 3 =

'

3 - 2x)
32x - 3)=6x—-9

1. One of the following equations is an identity and the
other is a conditional equation. ldentify each, and ex-
plain the difterence between the two.

sinx +cosxy =1
sinfy =1 — cos*x

In Problems 5—10, use the fundamental identities to find the
exact values of the remaining trigonometric functions of x,
given the following:

sy = 2/\6 and cosx = I/\E

6. sty = \[5/3 and tanx = —\B/Z

7. cosx = 1IN0 and esc x = —V1073
8. cosx = \/7/4 and cotx = =713
9. tanx = [/\/]g and sec .y = —4/\ﬁg

10. cotx =221 and escx = 521

]

In Pioblems 11=22, simplify each expression using the fun-
damental identities.

11, tanucotu 12. secxcosx
13, wnxcescx 14, sec Hcot 8
sectx — 1 escty —
15, ———— 16, —m—
tan x cot v
sin® 6 1 |
17. - + cos 0 18. — + B
cos 8 CSC™ X sect x
| | — sin u
19, ———— — | 20, ———
sin” B cos u
o (} — cosx) + sin"x , cos?x + (sinx + 1)
‘ I —cosx - siny + 1

13 23 If an equation has an infinite number of solutions, is it
an identity? Explain.

4.1 Fundamental Identities and Their Use 23

34, Does an identity have an infinite number of solutions?
Explain.

In Problems 25=30, use the fundamental identities to find the
exact values of the remaining trigonometric funcrions of x,
given the following:

25. sinxv =25 and cosx <O
26. cosx = 3/4 and tanx <O
27. tanx = =12 and sinx >0
28. cotx = =32 and c¢scx >0
29, secx=4 and cotx >0

30. cscx = —3 and secx <O

In Problems 31 and 32, is it possible 1o use the given informa-
tion 1o find the exacr values of the remaining trigonometric
Junctions? Explain.

31, sin v =1/3 and cscx >0

32, tan x =2 and cotx >0

33. For the following graphing calculator displays, find the
value of the final expression without finding x or using a

calculator:

(A) (B)

2ind¥s {zinikyae _
o . 4358 ) ) . 1392

sind -E? {cos(Hrre

34. For the following graphing calculator displays, find the
value of the final expression without finding x or using a

calculator:
(A) (B)
tan(x ESTaIEY]
Lapml - L4831 ex . 3668
fLoxD CcOsls
n _ .5069
tandil

Using fundamental identities, write the expressions in Problems
35—44 in terins of sines and cosines. and then simplify.

35. cse(=y)cos(—y) 36, sin(—a) sec(—a)

37. cotxcosx + sinx 38. cosu + sinutan u




232 4 IDENTITES
6. (B) 5 T
ol ! ) 5 3. -
_ b )
did |
1 - 3. -
-5 : 3
The equation appears to be an identity, which is verified as follows: 38 -
. . 39, ¢t
(sec x)(sinx — cos x) = (sin x — €os x)
COs x
. 40. -
sinx  cosx ]
cosx  Cosx
=Th f‘ =tanx — 1 41, -
/,,;3 (Workshaet # I -
( Y 42, -
3.
EXERCISE 4.2 B¢
4. s
A In Problems 1-26, verify each identity. 23. (csca + Desca — 1) = cot’ « ! (45,
1. cosxsecx =1 2, sinxcscx =1 24. (sec B — Dsec B+ 1) = tan’ B
3. tan x cosx = sinx 4. cotxsinx = cosx 25 sin r L i 146, s
5. tanx = sinxsecx 6. cotx = COSXCSCX csct sect . 47,
7. cse(—x) = —cscx 8. sec(—x) = secx 26 1 + 1 =1 48, ¢
sin « cos a - osectm csc’ m .
9, ——— =1 10, ————— =1 g 49, «
Cos artan sin a cot & B 27. How does solving a conditional equation differ from 50,
i1 cos Bsec 3 12 tan 8 cot 8 verifying an identity (both in one variable)? o
. ———= = cot . —— = ‘ a8
tan cot B sin B csc B 28. Is (1 — cos?x)/(sin x) = sin x an identity for all real val- {‘51. =
13. (sec O)(sin 6 + cos §) = tan 6 + 1 ues of x? Explain.
14. (csc H)(cos 6 + sin §) = cot & + 1 In Problems 2960, verify each identity. 52. -
cos?t — sin’t
15, ———————— = cott — tant 1 - 6 — sin 6)? ¢
sin 7 cos t 0 an 29. (cos sin 6) = 2sin 6§ 53 -
. cos 6
cos a — sin a .
16, —mm— = = oo 1 —(sin@ — 8)? y S
Sin o5 o CcSC o — sec « 30, (sm. cos 6) = 2 cos (\ 54, ~
in s sin 6 . S
cos B sin 3 X Wi ’
5 P e + It + 1 . |
17 cot B tan B sin i + cos B 31 A~ Sinw + cosw 55. -
sec w ; i
tan u cotu . .
= = = -~ coty + 1 t
18. snw  cosu oM o 32. —-————COC:C . =cosy + siny 56 7
19. sec?f —tan* 0 =1 1 k 57.
20. csc? f —cot? § = 1 3. | - cos2 8 L+ cot? 6 } 58, «
21, (sinfx)(1 + cot?x) =1 1 , - !
22, (cos?x)(tan’*x + 1) =1 e 1 —sin?6 D ' C




4.3 Sum, Difference, and Cofunction identities 24
o\ . .
; EXAMPLE 5 Verifying an ldentity
&
. . . sin{x — v)
Verify the tdentity:  coty — cotx = ————
sin.vsin v
R sin(x — v) SIN X COS ¥ — COs xsin v
Verification - - = - -
sinysiny sinxsin v
_sinxcosy cos xsin y
sinx sin vy sin.x sin v
=coty — cotx n
e . . cos(x — v)
Matched Problem 5 Verity the identity: tan x + cot y = ———=
cos.xsin y n
Answers o 1Losiny
Matched Problems 2.y, = sin(x — M v, = —sinx
2
N,
I A AN

\\—/’. -

-2
32+3 4 s
9
cos{x — ¥)  cosxcosy + sinxsiny
cos x sin y B cos .x siny
COS X COS ¥ sin x sin y
~ cos.xsin v Cos xsiny

[r i //\/ orkSheet
tXTRCISE 4.3
;\ We can use sum identities to verify periodic properties for the

trigonometric functions. Verify the following identities using
sum identities.

3

1. costx + 27 = cos v 2. sin(xv + 27) = siny

3. cotlx + 7 = cotx 4. wn(x + 7 = tanx

S, sin(x + 2km = sinx, 6. cos(x + 2km) = cos x.
& an integer k an integer

T. v + k) = tan v, 8. cot(x + k) = cot x,

kun integer k an integer

=coty +tanx = tanx + coty

Verify each identiry using cofunction identities for sine and co-
sine and the fundamental identities discussed in Section 4.1.

) = cotx 10. cot(—} = .l‘>
) = ¢sex 12, csc<—;~ = x)

I Problems 13-20, use the formulas developed in this sec-
tion to convert the indicated expression to a form involving
sinx, cos x, and/or tan x.

T
9. tdn(-; - x tan v

secC X

11. SCC(—;T“ oy




242 4 IDENTITES '_}}’% Workéhw #4]

Check your results with a graphing utiliry.
B 13, sin(x + 30°) 14. cos(x — 459
15. cos(x + 60°) 16. sin(x — 60°)

T g
. o " + PR— N " == =
17 tdn(x 2 ) 18 tan( 3 v)

T ' T
19. cot(—é— - A\) 20. cot(.x 7)

B In Problems 2128, use appropriate identities to find the
exact value of the indicated expression. Check your results
with a calculator.

21. sin 15° 22. cos 15°
23. sin 20° cos 25° + cos 20° sin 25°
24. sin 55° cos 10° — cos 55° sin 10°
25, cos 81°cos 21° + sin 81° sin 21°
26. cos 12°cos 18° — sin 12° sin 18°
tan 17° +tan 28°
| —tan 17° tan 28°

tan 52° — tan 22°
| + tan 52° tan 22°

In Problems 29— 34, use the given information and appropriate

identities to find the exact value of the indicated expression.

29. Find sin(x + y) if sin x = 1/3, cos y = —3/4, xis in
quadrant II, and y is in quadrant III.

30. Find sin(x — v) if sin x = —=2/5, sin y = 2/3, x is in
quadrant IV, and y is in quadrant I.

31. Find costx — y) iftan x = —1/4, tan y = —1/5, x is in
quadrant I, and y is in quadrant [V,

32. Find cos(x + y) if tan x = 2/3, tan y=1/3, x is in
quadrant I, and y is in quadrant 1.

33. Find tan(x +y) if sin x=—1/4, cos y = —1/3,
cos x < 0, and sin y < 0.

34. Find tan(x — y) if sin x = 1/5, cos y = 2/5, tan x < 0, B

and tan y > 0.

In Problems 3548, verifv each identitv.

35, sin2x = 2sinxcosx

,\@cos 2v = cos’x — sint x

cotxcoty + 1
37. cotlx — y) = s
coty — cotx

cotxcoty — |
38. cot(x + y) = ——il
cotx + coty
cot’x — |
39, cot2x = ——
2cot x

i3 2 tan
(i(l)tan 2x = Sucl L

1 — tan x

@ tan o + tan 3 _ sinfa + fB)

tan ¢ — tan 3 sinfa — B)
@ cota +cotf sin(B + a)
cot o — cot B sin(B — a)

sin(x — y)

43, tanxy —tany =
COS X COS ¥

cos(x + y)
4. cotx —tany = ———
sin x cos v
. cotx + coty
45. tan(x + y) = ———"1 7
cotxcoty — 1

coty — cotx
46. tan(x - y) = ————
cotxcoty + 1

@ sin(x + A) — sinx
h
i (cosh—l) <sinh)
= (sinx){ —————1} + (cos x)
h h

cos(x + h) — cos x
h

(COSh—l) . <sinh)
= (cos X ———— | — (sinx)
h h

ow would you show that csc{x — yv) = cscx — csc y
is not an identity?

48.

50. How would you show that sec(x + y) = sec x + secy
is not an identity?

51. Use a graphing utility to show that sin(x — 2) =
sin x — sin 2 is not an identity. Then gxplain what you did.

52. Use a graphing utility to show that cos(x + 1) =

Cos.x + cos | is not an identity. Then explain what you
did.

In Problems 53~ 56, use sum or difference identities to con-
vert each equation 1o a form involving sin x, cos x, and/or
tan x. To check your result, enter the original equation in a
graphing utility as v, and the converted form as vy. Then

graph y, and y, in the same viewing window. Use | TRACE
to compare the two graphs.

53. y = cos(x + 57/6) 54. y = sin(x — 7/3)
55. y = tan(x — 7/4) 56. y = tan(x + 27/3)

In Problems 57 -60, write each equation in terms of a single
trigonometric function. Check the result by enterin g the orig-
inal equation in a graphing utility as v, and the converted
Jorm as y,. Then graph v, and y, in the same viewing win-

dow. Use |TRACE| 1o compare the two graphs.

57. v = sin 3xcosx — cos 3xsin x

58. ¥ = cos 3xcos x — sin 3xsinx

Verify
[Hint:
61. st

* 65,
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Tri Workshaet #95
‘% 44 Double-Angle and Half-Angle Identities

i l s
= IR
Al Y
(t [ == Cs & I8 S
o = 22, walsg B
2 SUEN 2 Io-oeoNa
cos 2f o
NI | tan /
N I fan
Yy e
|~ tun 7
ARRTIIS o 2ran oy
My JvE ——— 26. sin 2y = - .
o= an- | - tan- v
R\ ST v | — cosu
g = 38, tan— = T
2 |+ cos 2 sin
oot v = (e 2002 NUGRY)
. |+ tan- v
AE Dy = —————
Lan v

lems 31— 340 use the given information 10 find the
alue of sin 2x, cos 2x and ran 2x. Cheek your aiswer

caleularor

S = ; w2 Ay S

N YE T TR S 7
oty = T -2 Tx 0
v = s /2 v U

Dlens 35 -4 use the given information 1o find the
vattie of sin (372 and cos (x/2). Check your answer

calculatorn

JOS A L 0% 2 v el 90

dna e o, VA o= O

v = — VR 90T X e I8

cote = =9 vy < 1R

T R R
4

e v E L AN v E )

iened is havine trouhle finding exact values of sin ¥ and

Coon the information giverin Problems 41 and 42, aned
CTa N or help. Insicad of ust working the problems.
Side vour triend throwslt the solution process sing the
g questions Vo What iy the correct rexponse (o
Cestion for cach /71'()/7/«/11 e

Sie anele 2600s onwhich guadrant? Hov de ven horowe?

oy can vou dind sin St and cos 202 Find cach.

L Which idearitios velare sin i dnd con it cither sin 20
orcos 207

Dy How would souine the identiiies i part (Crro dind sin 0
and cos Bevactly including ifie corredt sign”

What aie the exact valies for o Hand cos B

~—

G1 Find the exact values of sin 0w cos fogihven
[ RS TR

P

S 2= s
12 Find the exact values of s 0 and cos 00 given
an 2= Lo e
43 Inapphed mathematios. approximate forms are otlen
ubstituted for exact forms (o simplity formukias or com-
putations. Giraph cuch side of cuch statement below in

e sume viewing window, — w/2 = v =W 2. show

that_the approximation is valid for v close o 0. Use

and deseribe what happens to the approxima-

tion as v gets closer to O

. ) B [
(A) sin 2y = 2y (B) sin— = Ty
2 2
44, Repeat Problem 43 for:
v |
(A tan 2y = 2tany (B) fan — = —fanx
i 2

In Problemy 43-48, grapl yy and vy in the same viewing
window for — 2w EN0= Y wnd state the inrervals for

whiich vy and v are fdentical.

47.

48.

In Probloms 49-54. use the given information to find the
cvaer value of sin xocos xoand Jdir . Check vour answer with
o calculator.

49, sin 2y -~ /4

R cos Zvo vl w2
1. tan 2y o= v w2
32, cot 2y # v 1)
33, sec v v 1)
S4oese v w h. D& aL s
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7?[3‘ [/\for}c.s}\uf A 6

EXAMPLE 5 Music 0. -

When certain keys on a piano are struck, a felt-covered hammer strikes two

strings. If the piano is out of tune, the tones from the two strings create a beat, 3t %

and the sound is sour. If a piano tuner counts 15 beats in 5 sec, how far apart are
the frequencies of the two strings? 32 =
Solution fy = ‘;5 = 3 beats/sec 3 2

hi—f=f =3Hz ; <

! (¢
Thus, the two strings are out of tune by 3 cycles/sec. n ' M-
Matched Problem 5 What is the beat frequency for the two tones in Figure 27 n 3. -
Answersto 1. cos50cos 260 = %cos 76 + %cos 36 2. (V3 - 2)/4 36. R
Matched Problems 3. 053/ + cosr= 2cos 2rcost 4. —V6/2 5. f, = 8 Hz ¢
S In Pre
e A K S = [ <3 i , 3 P
{ :
EXERCISE 4.5 mne o
vertec.
A {n Proplen@ 1-8, write. each product as a sum or difference 25, sinxsiny = %[cos(x =y} —cos(x + y)] windo
involving sines and cosines. T %[cos(x +y) + costx — ] ; o
1. cosdwcosw 2. sin2rsint . .
27. Explain how you can transform the product-sum 39,
/3) €0s 2u sin u i sin 4B cos B identity o \
5. sin 2B cos 5B 6.)cos 36 cos 56 , e
. . . cos u cos v = s{cos(u + v) + cos(u — v)] 43.
7. sin 3m sin 4m 8. cos 24 sin 3A < , mn

In Problems 9— 16, write each sum or difference as a product
involving sines and cosines.

/9_) cos 56 + cos 36
11. sin6u — sin2u
13. sin 3B + sin 5B
15. cosw — cos 5w 16. sin 3C — sin 7C

10. sin 64 + sin 44
2N
\ly cos 3t — cos ¢

14. cos 2m + cos 4m

Evaluate each of the following exactly using an appropriate
identity. -

17. cos 75° sin 15° 18, sin 195° cos 75°

19. sin 105° sin 165° 20. cos 15° cos 75°

Evaluate each of the following exactly using an appropriate
identity.

21. sin 195° + sin 105°
23, sin 75° — sin 165°

22. cos 285° + cos 195°
\24/ cos 15° — cos 105°

In Problems 25 and 26, use sum and difference identities
Sfrom Section 4.3 to establish each of the following:

into the sum-product identity &

Xty X~y
cos
2

cosx + cosy = 2cos

by a suitable substitution.

28. Explain how you can transform the product—sum
1dentity

sin i sinv = %[cos(u —v) — cos(u + v)]
into the sum—product identity

x+y . x—y
sin
2 2

€osX —Ccosy = — 2sin

by a suitable substitution.

In Problems 29— 36, verify each identity.

=" "Ycost — cos 3t

(29, /—————— =tant
N2 sint + sin 3t

C In Pr

45. s

46. ¢

In Prc
fA) G

(B) C
47, v




Make and study flash cards of the following:

Flash Cards

Yes you will be quizzed on these during the first week of school. Yes you must know them
instantaneously. Yes they are that important. Finally, yes that quiz will count in your grade.

Trig Identities

Sin(0)=0 Cos{0)=1 Tan(0) =0
1 T T
cscx = —— sin—=1 T V2 tan— = "oo"
sinx 2 CUS‘Z“ =5 2
1 A \/_2_ i \/E tanz — 1
SECX = e sin— = - COS — = —— 4
sine = 1 T_ V3 T V3
tanx sinx sinmt=20 cosm = —1 tanrt =0
Fis
sinx smE _ ﬁ cosz = 1 tan= =3
tanx = 3= 3 2 3
coSXx

sin’x + cos®x =1

csc?x —cot?x =1

sin(u + v) = sinu cosv + cosu sinv
cos(u + v) = cosu cosv + sinu sinv
sin2u = 2sinu cosu

cos2u = cos?u — sinu = 2cos?*u—1=1- 2sin*u

. 5 1 —cos2u
sin‘u=1-—cos u=-—-——:2—-~—~

1+ cos2u

cos®u = 1 —sinu = 5






Logarithms Worksheet

Convert each exponential expression into fractional or root form

1 z 2 2
1)27% 2)47% 3)3Z 4)65 5)53 6)473
Convert each expression into exponential form

3
12) —
2Vx3 2Vx

Find the integer value of the given expression without using a calculator (Show all work)

1 \ 2 4
N = 8) Yx2 9= 10 1D

3 2 8 2
13)4Z 14)83 15) £1 16) —
2z @?

Solve the given equation for x

17)e?* =2 18)e* =3 19)e*(x*—-1)=0 20)xe **+2e7%* =0 21)4lnx =
22) x?Inx — 9Inx = 0 23) e?in¥ =4 24) In(e?*) =6
25)e*=1+6e7" 26) Inx +In(x — 1) = [n2

Without using a calculator use the definition of logarithm to determine the value
1

Rewrite the expression as a single logarithm

31)In3nd  32) 2In4-n3 33)3Ind—In2  34)3I2—Ins  35)n9—2in3

Find a function of the form f(x) = ae?® with the given function values
36)f(0)=2 fQ)=6 3Nf(0)=3 fB =4 38)f(0)=4 f(2) =2
39) f(0) =5,f(1) =2






