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Final Exam Review

General Information

The exam will take place on Thursday, June 14 at 2:45 pm in Deady 205 (in the usual
classroom, but not the usual time). You will be permitted to use a sgientific celculator
only, though a calculator will not be necessary to solve many of the problems on the exam.
You must bring your own calculator if you wish to use one. You will be permitted to use
a picce of 8.5 x 11 inch sheet of paper with whatever notes you want on it. In addition
to using this review guide, you should study the example problems we've done in class,
homework problems, and previous quick hit problems. You should be prepared to answer
questions about...

Topics
e Parent functions

— Domain
= Image

~ Long-termn behavior
¢ Even and odd functions

Vertical transformations

¢ Horizontal transformations

Combinations of vertical and horizontal transformations

Point-slope form of a line
o Transformations of graphs of equations

— Transforming the circle

Periodic functions

- Period
— Amplitude
- Midline
— Computations
— Graphs
e Triangles

- Right triangles
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x Using sine, cosine, and tangent
+ The Pythagorean Theorem

— General triangles

* Sum of interior angles
* Law of sines and cosines

e Unit circle

e Trig functions

Definitions

Geometric meaning (e.g. cosine is r-coordinate, sine is y-coordinate, tangent is
slope)

Domain, image, period, widline, amplitude

Pythagorean Identity

Special angles

Graphs (and all transformations)

Inverse trig functions
— When can they be used? When can't they?

Radians

Arc length

Solving trigonometric equations

Sinusoidal Functions

Trigonometric Identities

Vectors

Vector operations

Polar and rectangular/Cartesian forms

The angle between vectors

Force diagrams

=
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Trigonometric Identities

Pythagorean Identities

sin®(8) + cos?(9) = 1
tan?(#) + 1 = scc*(#)
1+ cot?(f) = csc?(A)

Angle Sum Formulas
sin(a + ) = sin(a) cos(F) + cos(a) sin(3)
cos(a + ) = cos{a) cos(B) — sin(c) sin(3)
Double Angle Formulas
sin{28) = 2sin(f) cos(#)
c0s(20) = cos>(8) — sin*(0)

Power Reduction Formulas

1 — cos{28)

sin*(#) = 5
9
cos*(f) = oS () cgs(-B)
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Practice Problems

True/False Questions:

1.

2

=

.t*_

@r False: The period of sin(28) is 7.

. True or The midline of 3(cos(#) +2) is y =2

Jeog(@) F2) = 3..{0) + L = ’Mw%m 7:é

. True or. There is exactly one angle 8 between 0 and 27 such that 3sin*(8) =

3, 0)=3 2 5270)> | > 5:(0) -2 T
- 9"":;_‘ X 9"

. True or False/ A triangle having sides of length 12, 35, and 37 has a 95° angle.

, s acters fom
m%&"fﬂ437(m 27 4 H
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5. True orf the angle between two vectors i and ¥ is 100°, then @- 7 > 0.

-

Cps(lou) <O 64"‘-6/ D L{-‘l_/): //ua//l/j”&s(lbo)
G-vIio

Gor Falsc: If &. 7, are nonzero vectors with & # @, then %, 7, and @ — 7 form three
sides of a triangle.

- = 2
& 7N -U

e

v

7. True or Any pair of vectors i and ¥ satisfies ||i7 + @] = ||| + ||
T -

Il = ST = gz F sl

—~ M"‘V)@ L/Lm ”ufl/”;f//k ”f,l\l”

M% /T W
8. True or The angle # = 321 + nx is a valid solution to sin(#) = =1 for any

integer n. _ T _
sin (B rCom) = sn(T)= L #

9, @Jl’ Falsc: The vectors « = —2t?+f and b =17 + 25 are perpendicular for any £,

S.h = U v 2t 2O fer Mt

10. True or If ||&|| = ||#]|, then ||& - 7| = 0.

-

aL\:—v’#o

——t

v

11. True oor any angle 8, sin{#) = sin(-#).
T)=|
2

o
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Free Response
1. Consider the function f(z) = 4sin(27(x — 8)) — 1.

(a) State the parent function p(z) and describe the transformations done to the
glaph of p(x) to obtaln the graph of f(x), in the correct order.

(b ) chl all x such that f(z) = =3 N ’ ~ S| 26 x
L o o 2 bl ool

~ 2rr(x-5’) = E,2nn ez 2m{x-9)s ? aes

I3
— . g - 2 4
R A or X% RN
. 9 _ o3 »
- > =~ TE.‘-'\ T X < --r_;.f"\ éﬂ*ﬂﬂ/@%,

(¢} Sketch a graph of f.

1+ v
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2. Suppose the function f(x) has domain [—4, c0) and image [2,5]. What arethe domain
and | nma,c of g(x) = 3f(~2s +°)+1? maéa,( W ZZ M
/,vé.ﬁ&ﬂ uf | [ 2,5 uj %ﬁ_

Uit | (shee ~2xp2: -2(;-1)) W%
Armai, Ueconey [‘1“)&’(—‘”) 7% f%(@‘fj

3. Determine the parity of the following functions. Provide a justification for your
answer.

(a) g(x) = 2° + cos(x)

9(-x)z (A) T cos () =X ‘ teos (x) :j(")
Aonce, glx) 4 &ren

(b) h(x) = csc(x). '

(
L\( x) CGC('K) > ———— T . T —¢sclx) = -—4(,}

S,,‘( K % -\()!)

’A""'Cc !{(x)@ 0‘?—"@(

(¢} f() = (a® = a%)e*’

Dlx) = ((-07- - )e ) ‘)e"??f £Cx)
7 -0G)

M’ gr()()//) 7“%%2 en, My ol

7
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4. Below is the graph of a function. f(r). which is a transformation of the parent

function, p(x). Find a formula for f(z).

1
R
¥

Plo- ;‘{-(wzf— /

e %) 5 < o]
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5. Consider the function f(x) which is periodic with period 2. On the interval {1, 1],
f(x) is defined by the cquation f(x) =2z +1 -1

(a) Graph f(x) on the axes below.

LIS
VS EE

i 4

(b) Compute f(1)

(¢) Compute f(12)

(d) Compute f(~7)

(e) Find all solutions to f(z) =@ |

) (6 M (4] 4 PO W0 =S
) N z)~ \?(to) N(g) = S}(o):l
d) $(-7)= B(-s) - %‘—(3)-P(f)=9—(t)=2/?-r
e) W= 2Urr -] — 27250 D (=S S (=
-> xzC. 4 %%4@/& (-4 1f
Monce M 1AZ50g bure B foem Xzn [og
/;V% N
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=1l <

13 . . A . '
G. Is the point (— . on the unit circle? Provide a justification for your answer.

&)Y, [Um)L 3E, 3L we
(-5) (—7‘) o o

/CL,,;(; (-$ 22) silofis 'y x|

7. Suppose # is an angle in the third quadrant so that sin{f) = 2/9. Find the eract

value of sec().
1 (0) ‘51}\7@%(’5?@:, ~ g-l—f-Cosé /..7(,,56 %—2
- (o5 O = — V77 > 9 Z& A ﬁ; Mﬁ‘%

g/

M ) secO =

[ -4l
Cs O - ‘/-7/_,'

8. Prove the following trigonometric identity:

20 tan@ —sind
2 2tand

10
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9. For the ﬁgure below, find the angle # and the length of the arc.

'tamQ T = @“Grcfa«\(”) 6”

"K-ﬂ‘_‘% RS re-.:s’;m#,,(;_f),

10. Ubl[lg the tudnglc below, find the eract value of csc(¢).

A Q/") x1: Y9 >x=77 =

! Js
Csc ( = = = 2 -__E
‘() qﬁ(({a) ( "/‘,;3) = . O
Los (?f") v S (295) = |
o (775) rsm(2rs) < |
11. Find the eract value of the following. % 75’) *dn ’(775)- /

2
(c) csc(285°%) —_'/:— # S ?(7";) = /

\a

—

(a) cos(75%) - 3 /
c,o‘;?(75)‘-' H-cls(ts'(?) " ] - 3_2"5 f.h?(?f‘f): 2 S35 O Pﬁ) i
2 ? TH i
- z [ A7 m TG el i S
&8(7(;)) sin(105%) (@) °°t(3l) o (2“) ’“L:
l g
51(105)25(757)= ~six(-757) A (%) wz) T /
LTy "‘_';

o™ 75° } y =
2 +/3

11

o e e

2857=-75°
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12. Find a sinusoidal function, f(x), which has the following...

{a) ...Amplitude 4, Period 3, Maximum 9, f(1) =5 and f is increasing at r = 1

POz Y i Q—-;':(;c -’\)) + 5

=P = L(g,k(z.r_r((-m)rs— > 0= L(;,-{z_r;r((—c\))

2 O =sa (H (W) D E(1-0)SO  (Yhng L 5

He %7& ot it 1O 4 W"ﬁ) - [-L=0->z|
Mx) = ‘{sm(%"‘(x-/)) m+s

(b) ...graph given below
Y
6

&
4
3
.2
1
t

=1
-1

2t
?(x):’gqr-,\ (‘i_tr()c L\)) F A
= Ploy < '34.-«(1"(0 '-\))
“3 = 3w (5 (W)
_( = g/}\(-;;(—'[-.))
e () 7 RET

a
»
Plx)= Ssnm (’%""(x+%))2+ o
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13. Complete the triangle. Round all answers to two decimal places.
1

g = 5-71-77—-2‘5—'7@(5&)
ke = -70&-3(0()

14. Consider the vector @ = —37 — 25. Find the polar form of # (i.e. find ||&|| and find
the angle that @ makes with the horizontal).

U = g5 = Jis

PN talq) = 5 7 wsorcha(3)

— 9: 1T+ (e = T+ Circfch(;J

>

13
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15. Consider the vectors 7 = 3i — 2] and & = —7 + L__f Compute the following

@od 2(3)(-1) + (2)(q) = — ]

by v-2040 = 1( ‘j" l:;) = —'22

(c) (=57 +13)- ¥ :_-5'7-‘(/) -}—Bf}.'j
= -=sUvu v 3(-n)
= =5 (13) +(3(-1)
= -209

16. Consider the vectors 7 and @ drawn below, with ||} = 3 and |lif]f = 5. Compute
(R
— —— - . —
7= (TS 1 (T)
g -5 J_ 0]

2

18

(s~
A

()

14
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17. Find all vectors perpendicular to 4i — 75
~ - =
(;(L fjf)'("{t-7)"") O

JD,.J(% 7107&»04«,&41} L(‘“7".
Mc%ﬂéo% 73" éaz
/Z&[WX

le

18. Find all values of ¢ such that & = (6t)i + (¢ + 6)] is perpendicular to b = i — 6;.
t—
O=a.-b = Ge)E + (£t+6) (-6)
=
= bt -6t -3¢

t*— ¢t -6 = ({'-3) (f+2)

15
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19. Two tugboats are pulling a ship. One tugboat is pulling 30° South of East with a
force of 200 N and the other tugboat pulls 60° North of East with a force of 100V.
Draw a force diagramn with vectors representing the forces of the two tugboats. In
addition, draw the vector reprefgntillg the resultant force. What is its magnitude?

20. Consider the threc forces drawn below, and suppose that || Fg|l = 3N, ||Fiy|] = 4N,
and ||F|| = 5N. Find the resultant force on the object.

= - YT
s

t':‘h
N

= —
% =7 3)
= . 73T , = .
By 4 e FL = gc»(‘Ss’)L # 5_5"‘(?ij
Fo — Fr :'F“’ J FC- r ‘:L.
- (S—Log(j';) - L/)T ¢ (‘?SI\A(-Sg) '3)5

1



