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Coludons

There are 26 questions on this test:
— 20 are multiple choice and worth 4 points each;
— 6 are free response and worth 10 points each.

Calculators are NOT allowed. Answers are to be given in a form that could be typed
into a calculator and use units as necessary. I do NOT need to simplify arithmetic /
algebraic expressions.

[ am expected to SHOW ALL WORK on the free response questions: no credit will be
given for correct answers without supporting work.

Partial credit may be awarded on multiple choice questions, but it will be based on my
answer only; work may be shown but will not be graded.

Notation and clarity count. My job is to communicate mathematically and make what
[ am thinking clear.

I will sign the Honor Pledge when I am finished or I will let my instructor know of any
irregularities with this exam.

I have neither given nor received any unauthorized help on this test
and I have conducted myself within the guidelines of the University
Honor Code.

Pledge:
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1. If the point (2,3) lives on the graph of y = f(x), which point must live on the graph of

y=—2f(x — 1)+ 27 5 of ¢+ Shif—(2,2)
@ (3 -4) X’\'i R 1 — (3,2)
O (1,-2) X =3 (eHe(C:O% A( 3
O (1—4) - £ = — vevih - %\’
O (2.3) E —2- BFL" ° Qb vp 2 -
O (2,-4) C %,’ﬁ3

2. Match the function to the set of equations of its vertical asymptotes. Note, each set of

equations can be selected more than once.

C

sin x A {x=75+7k keZ}
C CoS T
A e - SIOE R
tanz = T B. {z =7k, k € Z}
-
B CSCT = Fiax
. -
A secTr ™= K C. { } (No asymptotes)
E cotx = C,g’i_)(_
SV KX
3. Find the area of the following triangle.
o
ST s
O 6v3 b G
0¥ -
3
4. What is the equation of the hyperbola shown?
2
T 2= '
O 7~ ~
2
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O & 4 o 1 d 4 5 4
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O 4 + y - + ”v
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OT-+= e
22 %’D‘ m* j:’ —a " ‘
®y- =1 a N
2
O a2+L =1
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5. Is the function f(x) = 42® cos(x) tan(z) even, odd, or neither? ’ c 0$(' X\'\‘UV\(’K
(O f is odd because f(—xz) = —f(x). % ("’7‘3 = A (’ ) )
(O [ is even because f(—z) = — f(z). — c\.(, f)((OQ, X\ (‘ﬁ“ﬁ)
(O f is odd because f(—xz) = f(x). _ A( \(3(03 Y42
@ / is even because f(—z) = f(x).
(O f is neither because f(—x) # f(x) and f(—x) # — f(z).

6. Find the exact value of cos™ (cos (%))‘1‘ J/f‘:- 0% T vall
©
T
- g
0% 5o
m
O35 P
om qj
® ©
m
O
. . . . 1+-cos(26 T > - S‘;‘le
7. Which of the following is equivalent to _2L_l? (-2 S\ o |+ (0S o
4 \- -

O sin?(0) \ M = ‘/_2”/ = 2
@® cos’()

T
O tan?(0) H?—e
(O 2cos(0)sin(f) o
8. Consider the points with polar coordinates:

A(6.5) (nR4  B6.E)nQ@  C6.-5)mQk D (-6-3) m Q2

Which correspond to the point with rectangular (Cartesian) coordinates (—3, 3v/3)?
() Aand C 3(3
() Aand D
() B and C
@ Band D

9. Determine the graph of the curve given by parametric equations x = 2sin(3t), y = 1 4 cos(3t).

O A line X <y 3t 1—""'(0%3%
(O A line segment 7

o
(O A parabola £ \¢ 1) = (
(O A circle (3’54’(\3 )

@ An ellipse
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?+5 ifx<?2
10. Consider the following function, f(z) =4 3z -2 if2<xz <10 .

3 if x > 10
What are the y-intercept(s) of the graph?
y pt(s) BP0 (5) = 30- 2
@ 2
O 3
O 5

(O All of the above.
11. Find the exact value of tan™! (—v/3). l_ - \(_3 /7'

T — —W/3
® - X \/2
O %

27
O

O tan™! (=v/3) is undefined. i -
e °-——' 0
12. Find the exact value of cos(195°) = OS\3S (o500 — Sin 2Ssinb

V3G =~ \ .G
O — 195 =35%60 -~ 357 3 %
V2 + /6
O - {1 '*C‘O_
.—ﬁ4—x/€

13. Find the equation in polar coordinates of the function graphed below.

Or=2 Centved at ovjvs
O rsin(f) =2 = z

O rceos(f) =2 =71

O r=2sin(f) CenteV at [Ol(\
® = 2cos(h)
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14. A dog runs around part of the circumference of a circle of radius 5 meters. His path
makes an angle of 230° with the ircle. What distance has he run?

@ 5 meters . - 7’30.. —
O 2% meters \gO°
() 25-115 meters _ 1_22—'W "

(O 5-230 meters \%

5
O 335 meters

b . &

3sin(60°) . 4o
O sin(40°) ST s

3 sin(80°) . Ub
O sin(40°) L~ g/S—‘_Y_::%

5 sin(60°) g\mﬁ’o

sin(40°)

5sin(80°)

sin(40°)

16. Find the equation of the directrix for the parabola —8(x — 2) = (y + 1)%.

@ =4 *as%)afl H
O z=0 LD Gevtex (2,0 opens 1€

Ow=-0 S ‘ divectny s \/\-_-q,(}-‘ﬂ"

Oy=T —
Oy=-1 T '
Oy=-3 '
17. If sinf = 0.7, what is the value of sin(f + 7)?
® 0.7 =QNo- ST + oSO ST
O -03 = - ¥ ©
O 0.3 = —0.F
O 0.7

O V0.91



18.

19.

20.

21.
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Jamie is measuring the height of a monument on campus. She stands 200 feet away from
the monument, and looks up at an angle of 70° to see tie top of the monument. How
tall is the monument?

C
() 200sin 70° feet ‘/\ “’ﬁV\q' 0 = ___\’-‘-———

() 200cos 70° feet . \
@ 200tan 70° feet L G y el
() 200 cot 70° feet 200
2
Find and simplify the difference quotient for f(z) =2*—-1. =2 \ — ( \’\/—-(>
01 €— ()= _ (N

® 2:+h A I + \n

*
O 2uh + h2 B 1Z+‘2”(»\-LV\ o—'(' )( - \ / ZX-’F\"
O 2xh;thh2—2 - W N

Determine the center of the conic given by 22 + 2y — 122 + 8y + 26 = 0.

® (6,—4) A2 X* b —\—L(*\«) .:.%\3

0Cad oT aalyray 2 T
(

O (=6,-2) (b\"’v>

An airplane flies due north from Columbus to Detroit, a distance of 165 miles, and then
turns through an angle of 40° and flies to Toronto, a distance of 200 miles. How far is it
directly from Columbus to Toronto? Leave your answer in an exact form that could be
typed into a calculator to get an approximation and draw a box around it.

3 26-\—%‘9*32—

2
\wéz‘\q,oOtf“xOO'\‘os osYA0 v

Columbus
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22. Given sec = %, and ¥ < # < 27, find tan#.
a2 © +\ = Sec ©
z
e = (F) -
e = ke & MRt tand <©
\ca )
So TAnD = — A 33
\G

23. Find all solutions to the equation 2 cos (59 - E) = —1.

3
(,OS(% ""‘;: >: ’—‘i_ é

gg*r__._'l_g_‘_w oc S0 4—1\;__: —.ﬁ;*«-?JrK

=
Co=T mre o SO = W 2NC
2
™ o<Wk
= T= 4,2 y¢y o &= 275

/s +2wl«e or

s « 2T, for
any ntegey K
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24. The number of hours of daylight over time follows a sinusoidal curve. At location A, the
maximum amount of daylight, 15 hours, occurs on the summer solstice which is on day
172. The minimum amount of daylight at location A happens on the winter solstice,
when they get 9 hours of daylight on day 355. This repeats annually with a period of
366 days.

N |
|
(172, 15)
>
N - _(355,9) ggf—%‘ob:/(‘
- %(ﬂ % . _\qﬂ.
1,360 = (32 ~U-\R35F
2

(a) If we use the cosine function to model this curve, what is the phase shift in days?
(include left or right in your answer)

R:j\,\-\' (32 oY Left a4

(b) What is the average amount of daylight for the whole year? (This corresponds to
the midline of the function.)

\it?-’»ﬁé\}
o 2

(2 \houvsS

(c) Write an equation using cosine that gives the hours of daylight y as a function of
time ¢ in days. (The solution is graphed above.)

Ay . L6 565 -
— 2 -~ 2N - ;..
Poxio) & 2oV ’% )6 "oy @b

\5" % Cvec%,(t—\%\\ |-
oV (57 A (05 (\3;, ({ *\0\4\'3) 2
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3z +2

25. Find the inverse function for f(z) = P and give the domain and range of f~! in
interval notation. » _+'/4 Domain .(‘_—_- (- R ‘\ l4,> U(vc‘.’ao)
Y= 2yt = (Zomje £
E3 3’\
x(‘fj"\ = SYyrL
Y - x=3y* "
o = 2 fHa) = x+Z

"3 ( 4 %) " 4x-3

0" em )

A, 43 R Chi)
Domawn ‘Q : XA A Range:
(- "°\‘I‘DU ['H, %)
sin?(2x)

26. Establish the identity tan®z =

(1 + cos(2z)) N
S\V?('Z?‘) = (2 Sin X cocx)

6;7@5( ’lﬂ) a ) (ost?( - | )1

2
_ 43mnx s X
(2o x)*
_ AWK 05 X

A
& oS K
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(This page is intentionally left blank to be used for scratch work if necessary.)
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This page will NOT be graded and you do NOT need to fill out the unit circle. It is
included in case you find it helpful.

(—.,)

= N

- )

) \

(
Formulas
02— 12+ % — %becos A sin A _ sin B N sin '
a 1 b C
b? = a® + ¢ — 2accos B Area: §ab sin C'
c? = a4+ b*> — 2abcos C
sin(a + ) = sin v cos 3 + cos asin 3 sin(26) = 2sinf cosf
sin(aw — 3) = sina cos 3 — cos aesin 3 cos(20) = cos?# — sin @
cos(a + ) = cosacos § — sin v sin 3 =2cos?f — 1
cos(a — 3) = cos awcos 3 + sin v sin 3 =1 —2sin’#
[ 1 —cosf f 1 4+ cosé

sin (2) —:I:\/ 5 COS (2) —:I:\/ 5
Parabola:

(y — k)? = +da(x — h) (x — h)? = tda(y — k)

(y —k)* =4p(z — h) (z —h)* =4p(y — k)
Ellipse:

r — h)2 — )2 B2 12
(z=h)7 =k _, (x=h)7 _ =k _,
a? bh? b? a?

Hyperbola:

@—h? _ =k? _
a? b2 h a? b?



