Math 120r
Final Exam Study Guide

The following problems are intended as review of the topics covered in this course and as
practice for answering questions in a multiple choice format. These do not represent the actual
problems you will see on the final exam.

O @
1. Find the value of c so that the lines 5x + ¢y = 4 and x — 3y = 9 are perpendicular.
c=-5 5
(A) ¢=-3 (B) c¢=15 (C) c=-15 (D) 3 @ 3
DS~ cy= Y @\k‘?)hd =9 Tor tnet 4y be perpendicular
e  slope of one  Wne -
Sx - !
C‘j ] g\s « 4 = 3&3‘ A-x negahue reciprocal of e SS\e\:\:c
“9 T e —1\12—»«“’\ e Omer fine.
Y= Tete |
VTR Y5
9T 3 x -3
Sloge of (D 15 T, Wnith miong  Aant  the Slope of D mustk be -3,
-5 .
;—-5
~%c=-5%
c = -2

-

o‘

2. Find the value of £ so that the slope of the line connecting the points (k, 4) and (—, 9) is 3.



Math 120r
Final Exam Study Guide

3. Which of the following represent y as a function of x?
-1‘

xy+2=x x*+)? =64
(1) @) 3) k @)

DR O|w
Qh&h&h(ll%

(A) (2) only (1), (3), and (4) only (C) (1)and (2) only

(D) (3) and (4) only (E) (1), (2), (3), and (4)

\A\ %L;«\C/*-\DV‘ \,\o\i ov\\u\r) one OV\*PU\‘)' for (’,\’WU 'W\PV\'\'-
K+ = x 2

QFunchion) =57 8 > yrx=129="%1

a2 \ R - = -xZ
ONt & frnetion ) xMey 204 > y*= V% 2 g e T2 » M tares 2 different
@*’\AV\LHW\,’ vev i cal (ine oSt values  for each

Efunthon; ont owdpat Ar eadn inpit

4. Find the x-intercept(s) of the piecewise defined function:
(-3x+5 ifx<-5

ib/m if x>-1
x=-8 only (B) x=-+8 and X¥= /8 only

x=35
3, x=-9, x:—\/gand x:\/gonly

(C) only (D)

(E) There areno * -intercepts.

X-intercepts  are whure ¥y=0 or f(x)=0.

<L X _
0= -3%x+ 5 if x&-5 O=x - % f -sex&-l
%= 5 ifxe-5S %:Ki Vf _S_L,x__’:—\
=6 |
x 3 iswet x5 £3'= x d-Sexi-)
- : - Setxe-)\
X = % s ot an XTinttreept  TITEXR \S no¥
U = x 1S et an x - wter cept

AP =x gy -1.83 s —sext -\
/ﬁ\ 1S an x-intercep?

0= {x+a' if x>~
0'= {xea ' F x77)

0= = +9 € x7-\
-9 =% s a0y x7-1|

-92x  ic not an g-intercept
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5. Which ONE of the following is the solution to the inequality 2(5y+3)(y=6)>09

(4) (-3.6) B) [-3,6] Gl

(D) (_oo' _%] U[6,0) (E) all real numbers

‘-jl:o gj_‘—:;:o \j'\ﬂ
N

- N = L
= Sy . Y

977

vreate Yest intrruals 4o See whid ones  malkKe Hae ‘lr\tqwalH‘-] +Hue.

\JL-‘% Trwe
—%LﬁLD Fa\le SL'% (o)1 ﬂ7b

(e 2 )

Y 9% True

Use the story and graphs below to answer questions 6 and 7.

As I drove on the freeway this morning, at first traffic was fast as usual, then it moved slowly
until we passed a construction area, after which traffic flow went back to normal until I exited
the freeway.

A (

B) © (D)
\ N\
I 4 1 13

6. Which graph above represents my distance from the exit as a function of time on the freeway?

(B) ©) (D)
The distanct foma the exit  will be o!eohcasimj ag lov\@ G¢ Hz\e;y

are  alwoyg W\ou'mﬂ tward the exit+ \f )r\,\e\j Stve  for any - per; od
of  Pme , e Hictanee il Ve mAsin  Con Stont as A fanckion of fime.

7. Which graph above represents my driving speed as a function of time on the freeway?
(A) (B) (©)

TV\Q SF'&CCJ Starts ‘FO\S'\'I_sh\,JS down Hr SOV L 'HVV\E/, and then i
€St o\ﬂmlr\.
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I£/(%) is a function with domain [_8’12], find the domain of 1 f(x-3)
2 :

@ 56 @ [F7.12] © [-515] ) [F119] (@ [-13.12]
T -ii_- offects f\e \a—vo\l\/\-ts\ So W weodld  mt affect

e ADM\Y\. The -3 wdicates o hormx ontal Shfe to6 Hae ﬁﬂ‘/\f 3

RS, The pew domain  wonld e [}2-\-’5‘\113] whita 18 Tue
Sone R (-5,V51.

R
Solve for V' 4y =y

3 3
y:‘/zonly. B) =0 only. ©) Y=0or y:‘/zonly.
1
y=_ _ 3
(D) 4 only (E) y:i/z or V= \/Zonly.
[
L\\j Y
9



Math 120r
Final Exam Study Guide

10. Let 80 =3+4  gimpiy [8] — ()

8x +12 B) 8x+20 (C) 12
D) 0 (E) None of these
i ()= x+ ")

[969]" ~ 90x*) = [er 1] - (1)
- uxﬂ‘)(xf '-\8 ~%*_q
= [_)/+%s<+\bj s

- fxt+iv-\¢
= Qw2
11. 1f /) is a one-to-one function, and J®) =11, then which of the following CANNOT
be true?
(a) fAD)=8 @) f(1D)=8 (€) f7'6)=3
f7an=s ) S8 =-11

F(x) is onetorone

F=0 = §7()=3
5}(1) canndt eqv\a\ 0\4/\3%\/\'\!\3 bwt ()
{,-( L\\> c anndf eq(/\f\\ W\‘g‘\*f\'mg bwr €

12. Suppose 8(#) =30 1eans the volume of water in a container is 30 ounces when the depth
—1 _
of the water is 4 inches. What is the meaning of & (50) =10+

(A) The volume of the water is 10 ounces when the depth of the water is 50 inches.
The depth of the water is 10 inches when the volume of the water is 50 ounces.
(C) The depth of the water is 0.2 inches when the volume of the water is 50 ounces.
(D) The volume of the water is 5 ounces when the depth of the water is 10 inches.
(E) None of these

wpwt (s the depts | outpwt TS Hhe yolume.
j(]V\P\A'\’\ = bm‘\—P\A‘f

e volurne and

wihen -\'O\K'\V\_o) Hhe Tnverse the inpud i<
the owtpat S e deptn - GO is e Velumt in tunces,

and 1D IS Mae depth Tn Inchas,
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13. Consider the functions /() and &(*) in the tables below.

J ()
1

g(x)
-1

<IN IR I Ko N RV R
(O, T I N VS B N S R

4 4
2 2
3 3

Which ONE of the following expresses the correct relationship between f (x) and & (x)?
(A) g(x)z—f(x)+3 (B) g(x)zf(—x+3) @ g(x)z—f(x+3)

o) &(x)=/(=x)-3 @®) &()=-/(x-3)

£(=) = q (17

£V =Y q ()7
(=72 q (==
(O3 3(9) =~

Wt Hae k-valmwe i j(ﬂ [ 1 1285 Fhow T XTvalne N
%(‘4\)‘ e ondpwt  of oj(ﬂ is tWe neqohe of  £(x).
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14, Lot M) ==Tx+2 4nq &(*) =X Find the x-intercept(s) of h(g(x))

2 2 X = 3|—

2 2
_)(;:—37 x:3; 2
(D) | E) \f;

Y- INCeptS are  Waeee \,\(_3003 =0
(g (D) = 1 (40) 42 )
g 0O) = R IC R * TR
= A (X'BB L N
a=-1x” + 2

W= 2

Use the story and graph below to answer questions 15 and 16.
Suppose an oil spill covers a circular area and the radius, r, increases according to the graph
shown below where ¢ represents the number of minutes since the spill was first observed.
.

sl N N W SR TR

70 i i i i i h i i
I T T T e e
50 A : : : : ; ‘ '
40 A
30 A
20 A
10 +
0

Radius (feet)

it
0 10 20 30 40 50 60 70 80 90
Time (minutes)

15. How large is the circular area of the spill 30 minutes after it was first observed?
(A) 900m g2 (B) 16001 2 (C) 400 2
(D) 40m g2 @ 4001 2

(= 1LOfeet e T 30 mianutes

A=
ﬁ: 1 L’LB—{—\—)L

A= T 400 f+"
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16. If the cost to clean the oil spill is proportional to the square of the diameter of the spill,
express the cost, C, as a function of the radius of the spill, 7.

A) €0 = k(2r)"? C(r) = k(2r)? ©) Cd)=kd’
() C(r) =2k E) C() = 2kr?

C)\" Lr (et K e e consStant  of PmForHomo\kHj

0 oy  C 1§ WSt '\_\/\Q
i 1 © 3
C(r\ *K (1"\ CoS™ A’ & fapnchion of
the diameter,
1 \( )
px) == r(x) = L—) x
17. If X and ¥ L find \7 for x#0.
S5x Sx -1 5
@ 3-x7 (B) 3 (C) 3-x
5(x-1) 5x2
(D) 3« (E) 3-x*
5 s S
s < X _ x
PxY= X N - I - 2- %%
S x‘L 2 Kd 2
)= T . * X
[} = S
(r\bd B %‘1 *\> ? < ./ﬂf___ : S x
- % Tk 3 3%
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gB+h) —gB)

18. Find h for &(0)= ar . Simplify your answer as much as possible.
(A) 1 ‘ 24 +4h (C) 6+h
4h* +24h + 36
(D) (E) h
. - a(3)
NGRS GL= 4t 167 9
1 z
5@»«\,\} - 4(3tW) 9 (»)= 4 (>) W
(3N ? 4D (B4 q(®»= ™) T BUr e ) (30)
N
j“*"\\: G+ L) jkg - o S LS I A CALATN = 24+ uL
q3rY = 3L r AL g 4

19. 1f the point (8, —3) is on the graph of f'(x), find the corresponding point on the graph of
the transformation y = 2 f'(— x).

) (16,6) @) (43) ) (-16,-3) (-8-6) (&) (-8.6)

:P(KB = 5 @ Ther< 8 o rdfFleckion i Hae
- s
O There 1S vio horizonyal swoft W

Dere 15 o L4 = -

verLeal  Shretd @"W\U“c (s mo verfcal SAFE

25 ()= 20-3)
2= -G

jclf(—x.\ cji\/{( wS ("g)-L")
20. If the domain of g(x) is /-5, 8/, what is the domain of the function y = g(x + 2) — 1?

[-7.6]

O There is o horizontal skf
1 unitsS  to vt et %

@) [-39] () [-4¢6] o =771 @ [-3.10]

Swvce Mre domawn  Henses

on Fae  X-values  the ver+s cal

(DThere 1S no verts e &
Stretom [ (ampTeesion

@T\/\ev—c IS wvo reflecKon

@ T™here 8 a werts cal St
don  \ v

Qi v\ not affect  tHhe dlenain,
but e horzondal st

w\k\ . g“\C(
Hae S+

'S 4o Hhe lef+ 2 wn Y S,
R SNV e - Ve S B S R (o{g‘mh'l»\j

and end  of our inturoal.

[-5’7_‘ 2-23 = [_'\‘\‘]
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21. Suppose X =0 is a vertical asymptote of a function ¥ ="(¥)- Which ONE of the
following must be a vertical asymptote of Y = 2h(3x)?

(A) X=0 (B) x=3 (C) x=12

(D) x=18 @ x=2

\m\ﬂzzkcsi),fmc 2 wdicates o

vertital  stietda of 9 v’c\‘o\/\' « Wi da
oY affeck  Hhe
at  x<TL. The

weuld verteal

ASympetete
3 wdicates N (/\o\fiioy\"\'o\(

CompYession by o farctor of 2. Ths

ot x =

—_—

wom\dz molke o verhCal as‘jv\,\‘p‘h_“e_
(@
3

or =T .

22. Which of the following represents the complete factorization of

(a) 20x+1) (1+11x)

© 2(3x+1)°(1-5x)

(E) 2(3x+1)(1-4x)

2(Bx+1) —16x(3x+1)°2

®) 206x+1)°(1-4x)

@) 26x+1)°(1-11x)

\)1’ ox (e
=(3xn Y | 2 (3xel) - \ux]
S 2 (e [(3><H\— ex)

= 2 (awe))” [1esv-ex]

= 2 (3t )T (1-3%)
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23. Let f== and g(X):i—Z‘*‘ 1 . Find and simplify J (g (x)) completely.

2 X’ 2x°
(A) 17+ B) 9 @ 17 + x?
(D) ”x:*“ B 1722 41
2
o) = )+ ?
- 2_1 e T
i Lt T TAaae
X x
_ 2
\\ + x
xl
24, Let S (=31 g /7(4)
17
3 @ 13 © 3 o VI @ 4
Lq)1+\
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25. The function S = (b) gives a student’s score on a standardized test as a function of the

number of books  the student has read . If S is invertible, what does / h (3 S ) =20 mean?
(A) The student’s score increases by 35/20 for every additional book the student reads.
(B)  When the student’s score is 20, the student has read 35 books.
(C) The student’s score increases by 20/35 for every additional book the student reads.
When the student’s score is 35, the student has read 20 books.

(E) There is not enough information to determine the meaning.

8
I\

Student’s  score > S=5(w)
b= avmber pf boolKs read

5“(3\ \o
-‘(%S} ZO

Shadents Score  is the newt
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Use the following tables of values to answer questions 26, 27, 28, and 29. Assume the
functions are continuous, have domain all real numbers, and the characteristics of the
functions are represented in the table.

x | f(®) x | g(x) X | h(x) X | k(x)
-S| 3 4| 6 3 [ -7 -8 [ -5
-1| 3 2| 10 1| =5 1 | -1

0 3 0 0 0] 2 0] o

1 3 2 [-10 1 5 4 | -1

5 3 4 | -6 3 7 8 [ -5

26. Which of the functions could be an odd function? Ok fanctons: - _\RX) - _j_ - *3

INASY 8(x) ) Mx) @) ¥(*) " (E) None of these

J
-4 () =g()| -0 %“M—m—ﬁ(b)\é DERB)
_,RQ*:H'S) ~(-(,,}-(,, _o0-= —(A)=-] -(sW -S
-5+3 m (,, 0= 6 “ACoy 7 (-0
27. Find MKE=4) ?-\o = - (D7 2
(A) B) 0 «©) 7 D) -1 ® -
_g\= -\
KED: 7,
WCH7 7S
28. Find the average rate of change of 8(X) over the interval [72:2].
(A) 5 (B) 0 @ -5 (D) —20 (E) undefined
9(_13 =10 vorte of O‘f\ﬁhﬁe = z:awﬁc.‘m &
D\V\%C N X
q(®= 0 \
- - = _\ﬂ: _ -(o-10 -0
(3(1\ lb R* 2-¢2y T g 7S

29. Find (K —&)(4)

5 B) 7 (€) 20 (D) —28 (B) -5
(R (4) = KU 404D
= -D- (W)
— -\ + ¢

= 9
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(x)=-3(x-p)
30. Which statement is true about the function/ ¥)==3\x=pJ" + 9, provided that p # ¢?

q is the maximum value of f (x) (B) p is the maximum value of f (x)
(C) g is the minimum value of /() (D) p is the minimum value of /)

%e/r\era\\ heen o o qu\o\dkaHC Fanchion: F(0= alx-h) &
(‘/\lks 15 the vertfex

Yo tells ws i Foopen
we or doven
t a ope/V\S wpe v}

- opens dovsn N

A& n owr  example IS r\z_ﬁod-iue_ so 1t opens down Witk o
vt at point Cp,9)

wWhun - X=2p e faneton is ab ide M NI A P 9
[
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a2 . .
31. Determine whether J ®) = 2% —6x +k 1.0 4 maximum or minimum value.

(A) Maximum value: £ (B) Minimum value: £

(C) Maximum value: k- 9 Minimum value: i 2
2 2

(E) Minimum value: j 2

2
1
‘J:(X\—o\x ’\*\ax\—g} A=, :‘Ka,c’-k
a s posihve  So tHpe parabsla 0pens up U
Wit~ meonS Hhe VYatixe IS & Minimum.

The x-coordivate of the verte< g :ZT\‘;\: '/é;(% = %f%
TR
F(2)= 2_(%—)2.(,(%%14 ()3 e oS S -2
32. Solve the equation O¥(*¥ ~1)+5x=2
1
-2 1 - 2 —
X=—, x:_ le, x__ X=—, x:_l
(A) 3 2 (B) 2 () 3 2
-1
x=—
(D) x=0, 2 (E) x=—, x=3

5X,’L:O LX‘\—(-O
LY="
bx =L -%'*i
- -
\(— —
3
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33. Suppose the graph of a polynomial function y = f(x) has the following end behavior:

y— -0

y— -0

a

as X > ®©

g X—>—©

Which ONE of the following statements must be true?

(A) The degree of J ) is an odd number.

B) /) is an even function.

©) J ) has a minimum value.

(D) The range of J ) is all real numbers.

@ The leading coefficient of ) s a negative number.

Sin e y >0 Al

X 9N and x 3-%> +We Fanchon

WaS on  Cven ouﬁme

Since

WMASE e V‘(-ijah'vt —

. x%-6x
34. Solvefor *: —/ 5~

(A) X¥=0,x=06, o x=-2 op]y
@ x=0orx=06only

X+L cannet  equal

Frathon  awndebned.

W - (%70
x(x-Gy=0
x=0 x~ 60

YD —v oS

7> e, the leding o efficion T

(B) X=6only
(D) X =-2only (E) x =6o0r x=-2only

o as$ Hotr wonld nrake The

(
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35. The graph of a polynomial function is given at the right.
Assume all the characteristics of the polynomial are shown.

Which of the following could be a possible equation for the

r
T

polynomial with >0 9

(A) PX)=—kei(x —4) B) PO =hkP(x-4) g
© P = ki(x—4) D) P =kx(x—4)
® PO = ko’ (x - 4)

N

-4}

Peconse e 3r0\\0\f‘ ‘okes on \/\ Shape NI
or guadrabc so w< con Elimivate opiens ¢ § p

OpeNnsS  wp, 4he coefRdnt wWhh ke pnst Le pestiue Seo we

OpRon A For ophon B, Since botn of Hhe X Ferms

(S S

not  (inear

Becaunse |+
Can zlimmin ate
are beﬁ”’\j

Sqmwﬂto(, F(’/t) Cannor be ¢ O  and He  graph ha$  hegohve

(5 values, o the Corre A Choice s €

3x+7
g(x)=
36. Find the value of 4 sothat ¥ = % is the horizontal asymptote of Ax-2 |
4 1
A = - g A = —% A = - 5
(A) ©)

(D)A=-2 (E) None of these

Simpliy ne  leading  coefficient™s +o fnd the

Lhovizonyel  aymebite.

3\ 3 _ 3 ) -
j(\ n -5 o A (S e lsri=zoata
w2 O Sy mp T4
S
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6 px
(@)= ,
37. Find the value of P so that the vertical asymptote of +pigx=5,
p= 10 p=- >
@)~ 3 p=-20 (©) 4
() p=10 (E) None of these

e Gk el ALympYorTt IS ohere Hae funebon s

St p= O
1()+p= 0

38. A rectangle is inscribed in a semicircle with diameter 10 centimeters as )
shown. Express the area of the rectangle as a function of the height of A
the rectangle. ‘

A(h) = 2025 — 2 A(h) = k10— 2
(B)
©) A= 205 — ) A= 2010 — 2 E) Ah)= W25 - i

W& t\We  diometur 1S (o Thie radius 1S
S The dotied linte Showr s e rrad wS.

(ﬂ ‘ \/\S-L/\ﬁ PL{)‘H’/\Q%OF&”\V\ ‘H/\‘(UV‘QVV\, W Carm
"N Bnd hatf of Hae lengia of s
\-T{ rﬂc—“’%a\-{;( C.
\g N S The enhif< \mg{-\n *
WHre =56 o rectuge i ZC.

Rrea= lenathy + widin ; )

INONE 13”5? - c:=s-h 2475 L The e ight
7/ c”@'/"\? 1S equal e

X ()= 2hzs- 1 i



Math 120r
Final Exam Study Guide

39. An open top rectangular box with a square bottom has a volume of 120 cubic
meters. Its bottom and sides are made from two different materials. It costs 10
dollars per square meter for the bottom material and 12 dollars per square meter
for the sides. Determine a model for cost of materials as a function of w.

Cowy=20w2 + /%0 Cow) = 10w + 1220
(A) w (B) w
C(w) = 10w + @ C(w) = 20w? + 1440 C(w) = 10w? + 1440
w (D) w (E) w

Cost % oneside §12- v = 12 (22Y [

V= 'k =120 |M5 NG '::—: M _14Yyo
()

Cost of the Lotom =610 - W2 “lbes coSof { sides = Y. (’(:E%

- ,%7/“'0=
coSt o VV\W\'fr,'m‘ (= (6§t of \OO-HDY\/\ T Cost O‘F L‘\ Si dﬂ < v
C,(V*\: lOwZ+ g lo
()

40. The police can determine the speed, S, that a car was traveling from the length of the skid
mark, L, that the car leaves. Assuming § varies directly with the square root of L, express S

as a function of L. . !
NG
w SO)=i S(L)=kJL © LS =ks?

@ SE=kS ) LS=kS
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41. The distance traveled by a falling object is directly proportional to the square of the time it
takes to fall that far. If the object falls 100 feet in 2.5 seconds, how far does it fall in 5

seconds?
(A) 800 feet ‘ 400 feet (C) 325 feet
(D) 250 feet (E) 200 feet
A i~ feet
d- e A" Jopt® A insend
00 = k (2.5 d= (L (34“3
o0 = K L -25) o= (L (29)

\b :\K AC U(DO
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Use the story below to answer questions 42 and 43.

A printer was purchased for Py dollars in 2016. The value of the printer in dollars, P, can be
expressed as a function of ¢, the number of years since 2016.

42. Write a formula for P if the value of the printer decreases by $15 every year.
P(t) = Py —15t (B) P(t) =15¢t - Py ©) P(t) = Po(1-15¢2)
) P(t) = Po(t-15) (E) P(t)=Po +(t-15)

?(’() is the value of Hae printer oftetr 1 \jew’f-

The udlwe 0of the prinker starks af e ourdhase price, €,
at  Hae  Bme of purdhatt. After U year, i value decrease<
$1S , 56 PCDT B~ 1S, Aftr 2 qears, the value decrease $is for
A GrSt year anod fis B Hne Ce Cond  year  so p(a) = Po - (S(2),
Pl = o - \SE
43. Write a formula for P if the value of the printer decreases by 7% each year.

) P()=P,0.07) @) PO="F-0.07) © P(t) = P,(0.93)'
by PO=P03) & PO=P,-P093

? (O s e value of Hae printer ofter ¢ ‘O‘W' S.

The udlwe of fhe prinktr stacss at +he PUronase price e ‘

at the HBme ofF purchhade. pfter ( year, 4re value  is

R R A I\,Jl/\l'U‘/\ meon € Hae Fr'l/\'\'ff rtaing 437, of
Ko ualne FHm thae PV‘U"‘OMS YA After | year, +ihe

lue of the printer 1S ()= € (073). After 2
\ alnt

i 0 g ue |
Yyl Hm printer 1S value d at 137, of XS Gear

" ¢
Vm\lA{ S F(l) (P (o ”\’5>\(0 13) = Po (0-43), W& can v epea
s ea’*ﬂm ard Bad Haat P(BYE o (0 17y
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1
xy+a:x3+_y
44. Solve for

a
ax’® —a* ¥ —a ax’® —a*
ax—1 (B) x-1 (C) x -1
ax—1 ax’ —a
y: =
(D) ax® —a* (E) YT el

1 . . N
X\f)‘_ a = Xg+ A LJ Mm\hp\lﬂ LVMUH’”,‘j (03 > %L‘I’ rid ofF e fracKon

3 , , -
qu*‘D\L:X a + ) 3&1— Y +erm on  one Side, aV\O{ {vu\j{{mr\g elS¢ on the

other Side
~ 1
=
Kya-y = X% - a fackr owt Hre oy

“‘3(><0«-‘3: - al divide botn sides by (xa ) colote Hae Ty

3
Y= xso\—a1 _ X -al

Xa - | Ax —1

Oy+1DH»-06)
45. Solve the inequality V

5 B) =0)U@O®)  (© (O
1 11
[~5 006 (E) [-756]
4 o U
qQy = 1\
30 kj Y
37 79

ureate Yest intrrualt 4, See wWhidh oneS make Hae 'm(qwzli'lv Hue.
W\

L~ = Fall<
V="

LO or OLU—L—L’
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f =2
46. Use the information below to find the vertical asymptote(s) of d(x)
n(X) jsa quadratic function with zeroes x = 6 and x = 18
d(x) is a linear function with zero x =9
(A) None B) x=0 (C) x=6,x=18,x=9

(D) x=6,x=18 @ x=9

e R ol O\Qkoyvx(b‘\'o'\_‘(— 1S here e Lonebon s

v\v\c}\ﬁaﬁ%n(dl Phere e derominato - (S tgqual to 0.

M) s unde fintd at x:ﬁl So theve 1S a4 yertical a&tjw\ph“‘ﬂ

ak x=A9.

47. Suppose coth >0 apd sec® <0 1n which quadrant could 0 terminate?

(A) Quadrant I (B) Quadrant II
@ Quadrant III (D) Quadrant IV
Cot©®> 0 §$¢cO L0 080 s r\cﬂod-iue whith weans
\
w395, —— 0/ § must Le n the second of
in© se

Hair d cTu\O\dr‘mfﬂ-,

i t@> 0
LSW\CX COSQ LO . sin 6 Mmust Lt \.-eSS Hoon O Fovr— cCco I[f )
E A0 and Cose are ol neqabue, § is Quadvount IT.

3
48. Find the terminal point (X,)) on the unit circle determined by the real number t =

4

WD @@ oL

o(£H)  w(H) g
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Use the information and graph to answer questions 49 and 50.

(a.b)
Suppose a real number ¢ determines the terminal point (a, b) on the
unit circle. See the graph at the right. .
49. Find the terminal point determined by the real number —Z-
(A) (b,a) (B) (—a,b) ©) (a,b)
(D) (—a,—b) @ (a’_b)
(a.b)
. t
f
(=~ )
50. Find sin(t+70),
(A) b (B) 4 @ —b (D) —a (E) None of these
sin(0)=b
(a.5)

£

Sin(Er™ = -k
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Use the graph of ./ (1) = Asin(B)+ C to answer questions 51 and 52.

- g

51. Determine the value of B.
B=" B="
3 (B) 2 (c) B=6 (D) B=3n (E) B=12
The puriod (S the l(/v\aij—\-‘\-,\ of ont cycle with 15 L i S I
NS ecample. = &L
LB= 17
= 1Av
& G
B=x
3
52. Determine the value of C.
A) €C=6 B) €=0 @ C=-1 (D) C=4 (E) €=-5

C " S ‘\'\,\Q \V) br*‘.l Q"\\ S\/\\H

of t\we cquh\'\\arlc,\rv\ Ve Fron e

horizoviml oxis. The equilibrive line is ar g=-1 S c=-1.
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53. Inaregion of Australia, the population of a particular type of kangaroo is modeled by the

function (1) =13 OO_MOSin(Zt), where ? is measured in years. According to the model,

what is the maximum kangaroo population?

(A) 1160 1440  (C) 1300 (D) 1580  (E) There is no largest number.

S (28) can  takt on  valueS  berweon -\ and L
| 200 -140 = 1160°

~ \3 00

1500- (40 (D =
(30D - (ap(ey = [B00-0©
%060 - (4D (-1) = 1200~ 1o =LYYo

1446 1S e \/\'\S\f\cgf valwe

54. The minimum value of &%) ==37cos(x =3) +21 j

(A) —58 -16 (C) 37 (D) 21 (E) 16
betweeN —~| and |.

COS(X"%} can takt on vollnts
- D)+ s =68

_51(0) AR 0+1) = 1)

- 27 (D) * 7\ :—'L’\‘I"L\’;—-\L,

v 1s the low¢SH  valwne

55.  Which ONE of the following is a vertical asymptote of the graph of f(x) = tan(x + g) ?

@ x=-t ® x=t© 2 =2 ® x

sinbc)  —yin, Uk (al alymptott IS cinere Bhe fanehon s

"'OW\ (K) : C0§(¥3
mnc}\ﬁﬁ%n(dl Phere e denominato - i tounal to 0 Coc(x)=0

- 1T
whtn x= 2 YT, VWL s o '\V\‘*tﬂU.
T
Xt 3
3 _An
X = o
ar
Xz 7
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56. The domain of f(t)zcosf1 (f) is:
(A) [0,27] (B) [—;g] (€) ((—o0, ) (D) [07] @ [-1.1]

The domain  of  F(D=cpe ' (B s TV )

X
57. Simplify the expression tan( sin_l(g)), Assume 0<x<3.

X X x" =9 x \/9—x2
@ 3x ®3  © 3 Jo- @)«
Sir\’\(%)’e “ 5 sin®
3%z x"H "
7(I Z q - qu a’L
‘ ‘7[»7\ T A

Q- X T O M A N
Tan (g\'(\—\ (%}): mv\(eb = a)jg\ou\‘f ’{/Ol’_;z’\

58. Find the length of an arc that subtends a central angle of 135° in a circle with radius 5.

The length of the arc is:
27n 3n 15

(A) 675m (B) 675 € 4 (D) 20 ® ¢

L=r*"Y
le Cin WQO{EQV\S>

orC \(,,,\6%\ - r’g\g\}v\S * cw‘h'm\ an9

2T,

L= S (3= =5
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59. Express the volume of a cone as a function of 0.

. _ l 2 ——y
(The formula for the volume of a cone is V = ST h.) ﬁﬁ?
|

A) V=9 sin® O cos0 V =97 cos?0 sind \\:
(C) V=3mcos” O sind (D) V =3msind cosd \4/
(E) V =3msin’6 cosd
L1
V= 2T0YF
ris odjatent | is opposiT= and ‘“Uf’°+”\‘:“ ‘s 2
adjacent r M - =
(oS0 —— - — S]V\e: WS - 2
V\bPO'\-uf\U\?'C 3 \4«3(?0‘\'“'\ C
’5C039:|’ 78w 6= L\

V= g (3o 9\)1(53"“9>

V= Har Sleos O A&
NZ AT Ce8 2O 5iNG

60. Use the angle 32.8° to determine the exact value ©f x in the figure below.

14

32.8°

cos(32.8°)
x =14sin(32.8°) B) T, © x =14tan(32.8°)
14

r= sin (32.8°) x = 14cos(32.8°)

(D) (E)

8: ?)2.86, X VS oFFoSH‘CIo\v\M [rxvpb‘l’%mS( (s Y
oS1 TR
Sin (B)= = ——

\/\LJ.PQ“'C*\U\SK
. . A
Sin(v2.) 7 1%

Msim(32.%) = X
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2
61. Consider a right triangle with an acute angle given by § = arcsin (g), as shown below.

(&

e

A
If the hypotenuse of the triangle has length 10, determine the length of side A.

2\/5 B) S © Jm D226 (B)2

=\° AT +B = C
> AY + 4T o
° L
A A 4 \,=\00
O arcsin (ls\} A= g
Sin() = —% A = ’{”"i
oppo st A <42
S\ﬁ(@\ < N we _ ’r'l
\ﬁ?m ﬁ = 7 2\
- 5
‘g T \o
4 =5
62. Let cosd = =04 Determine the value of COS(_d))'
-04 (B) ©—-04 (C) ©+0.4
(D) 2m —-0.4 (E) 0.4

COS(@): COS(’GB

(‘,OS(@\"‘ 0.4 . cos(- = - 0.4
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63. Which ONE of the following angles is coterminal with — 2459
(A) —115° B) 250 (C) 65>  (D)115° (E) 245°

3LOT _qUst =\

64. What can we say about the y-values of the graph of f (@) =13x(x +2)* 45 x —>—o09

(A) Y —® y —>®© (©) y—2

s x=2 =% (xt2) = -%
AS X>-% (3x -
A rtDt“Lj (ovge negative  numboer mu hptied % a V‘ea(lU lwfac
NOERve numloer giveS us a really, (a1gc posrtive. Nmbsed. =™

65. What can we say about the y-values of tan-1(x) as x = oo ?
T T
(A) y > oo B)y - g ©y-2

D) y- (E) y— 0

4=on” () A

fan (9) = x

A~
L
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66. Simplify the expression > A(esc A =sin A).
(A) 1-cos 4 (B) sin® 4 ©) 1
(D) l-sin 4

@ cos’ A4

Sin A (csCA - sin A)
S-lf\P((s_'u‘/\/A -

sn A\\
= A,
SinA SinA
-\ - Sint A - cos A

67. Suppose sin(x) =—5/13, where x terminates in Quadrant III. Find sin(2x).

120 8 10
() 169 ®) 13 © 13
_ 120 8
(D) 169 (E) 13
i
N
Tr'\tj '(d‘LV\'H'("j o Sin 2x = 2sinx cosx
L 1= Sx
S 2 Sin (02 ‘%
\
cos () = _'\\l':',— Sinte w2 are in Quadrant 3
; Sin (D=2 (-2 (%
- o)
F‘}J‘.\""“Swm‘" tne 0re - 2 (=
51+ B'L - (3')- _ _\\ib%
15 % & =1k
51 = gy

®» =\t
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(2cost—1)(cost—2)=0
68. Solve for ¢: on the interval 0<7<2m

(A) t=0,t=7r,t=§,0rt=5?nonly (B) t=0ort=n only.

T 5T _r _um
@ t—;,ort—?only (D) 1= ort=— only

11
(E) t=0,t=7r,t=%, 0rt=Tnonly

(zcost - ) (coskt-2)=0 oLt t2m
1cost -\ =0 St -2=0
2c0 St = | CoSt =2
\ \\\0 So\uﬁbr\
oSt =5
N
{,:33: Of =

69. Solve for x: &(3—)6)_—2 = (0 ontheinterval 0 <x < T

cos3x 2
W e @ e, © +=0ony
D) *~ sin‘l(g) only @ No solution
' x) -2 o
Sin (3 o 5 Lxe ad
Co0S dx
gy (3X)7 2= O
SN (ZR)= L -\ L Sin( D) E \

No  Solubor
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70. The radius of the circle below is 18 inches. Express the length d as shown in terms of 0.

d0)= —3 13 d0)= 3113
cos(0) (B) cos(0)
©) d(0)=18cos(0)—18 (D) d(0)=18cos(0)+18
i) 18
(E) cos(0)
(W= d1r
= \2 indnes
o djacent _ r :_\4‘3_
CQS(Q): \rwlFo*U\V\S'— il 13 W
kS
cos(@)=
h cos () = (8
h= b
coS®
O
A(8)7 g = 18
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71. The range of f(t) =-3'+200 is:

(A)(_Oo,oo) (B)(—oo,()) @ (—,200)
D) (200, 0) ) (0,)
I;:(t\:'?)t—(—’)/oo [033(100—3370
\3: f(k’\ 100_370
\5:«‘5,(’4/7,00 0
0
_\,f: 200 ° J
\33’0: 2007Y ('wulob\

= \°<j-5 (’LOO‘kJ)

72. Find the inverse function of h(n)=T7" + 19
Ay (0 =logiy (1 ~7) () = logy (t ~19)
©) W) =-19+7 (D) h'(t) = —19 +log7 (1)
h='(¢) = !
(E) 7" +19

To find e tavute, Solve e t.
<
K= +\2
W =T ey
h-19 ="

\Oﬂ_) (\,\’\"\5 -

W)= (g, (£-\)
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Use the following story to answer questions 73 and 74.

The velocity of a skydiver, in feet per second, ¢ seconds after jumping out of an airplane, is

modeled by the function (t)=a(l-e~bt) > where a and b are positive constants.

73. Based on this model, what happens to the skydiver’s velocity as { = ©? The skydiver’s
velocity approaches:

(A) © (B) a+b (C) a-b @ a (E) b

U= o (1= ¢ %)

-k/ Ay
AS k>, — T 5 () So we ove st et iy
/

74. Assume that @ =100. [f the skydiver’s velocity is 70 feet per second after 10 seconds,

determine the exact value of -

b In(10) b_ln10.7! b In(0.7)

A 70 (B) 10 © -0

b_ln10.3! b In(0.3)
o 10 ® -10

v
vi= a\- ¢ 3 a=100 V=10 t=10
-\ob _
~\o(\b)> ln (e 3' \(\(6'3)
0= oo\~ b = I (0
1o= (oo (\- e'\wb L - (n (0:3)
1 oy -\D
o VT
00+ 2\
—\Sv
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75. Simplify the expression completely: In(4¢™ )
(A) 4x 111(4) + X (C) lﬂ(X) + 4dx
(D) X 111(4) + X (E) 111(4) +e*

\n(uw;y"s =l (Y- c)‘x = ln (d+ \n(f_x\ = ln (W) x

Use f(x) =log, (1 1x+3) to answer questions 76 and 77.

/)

76. Find the domain of '

3 11
(-7 B (-5 © 0

(A) 11’00

~ . 3 3
(17 (E) G

77.  Find the exact zero of J (x) A
2 —_
XxX=— X = _ Y= m
11 (C) 11

1 (B)

(D) x = logy (3) (E) None of these
(a9 (et

17 = 7

\: [yt D
~2 = X
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78. Solve for X: log,(2x+ 1) —log,(x —3) =1
7 11
(A) x=-2 only (B) x:40rx=§0nly (C)x=7 only
(D) *=-%onl x =2 onl
only @ = only

> ’Lx\'\:qCX‘3j
2xr| = HYx -\

\05\_\ (l\d’g - (o(jq(,(-g\:

2%\ LX\—\B—’HK
X'BB \ =2
> (D= LXK
2xil ‘3
_ L\( _ — = X
_\_\03 VLI‘ 2
1L~ \ _
_ ><«’5’

79. Let /() =10&(9%) 4,4 &(x) =3" Find /(€(¥) and simplify.

0 oo © 945
(D) =X (E) =X
50 1og3 70 o
g ()= ¥ g?:c:\og
P4R)= logs (47 37 £
\Oas, (A)+ \63%(%X3 ‘CO;Z“L oo

= 3 T ow
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11ke®* +9k2%e* =0

11 11
(B)k:-;only @k:o,kz_? only

80. Solve for & :
(A) %=0 only

k=1n(2)
(D) only E ok =@k =1 oY
9

\\Kclk + O\Klﬁl‘( =0

k(e +ace™ )= 0 —s x=0

Kt'LKL\\\—"HQ:O — > (1¥9qK=0
Qi =-\\
__u
25 o K==
\V\ LthS‘_ 1S Lo)

oY o Solwhon

81. Let /) =CD" Determine the constants C and b so that /(3) =7 and f(4) = 35.

o c=_" b=5 c=_" =7
(A) 7 125 (C) 125
(D) C=3,b=35 D) C=7b=5

FR=C 6"

£@)=1 and £(4):25
2
A7k 35=Cobr 1000
a1 - 1= C¢- S
L® ‘ N ':/3'5“\ o
Tt (29 C
3=
35 = b

S b
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Use the story to answer questions 81 and 82.
A population grows with an annual growth rate of 16.6% per year.

82. What is the population’s continuous growth rate per year? Round to one decimal place

(A) 16.6% (B) 2.8% (C) 18.1% @ 15.4%

(E) 14.6%
v=f ert e = Contnnous arDWH'\ o
= tnme (A 1eo\r\
e = Euler numloer
€o= Startng Popu\ko&r'\bvx
A P= aemanl groeth reie
\V\(\.\\AA: r
0.193319 = ¢
IS4 - ¢

83. What is the population’s annual growth factor?

(A) 16.6 (B) 1.66 (©)1.166  (D)0.154 (E) 1.536
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log(x +2) —5Slog(x? +1) + 3log(x)
84. Rewrite the following expression:
log(x + 2)log(x?)

2 1) +2
10g(a(c;§9:)23) ®) logl®+1) ©) 10g(—x3(§2+1)5)
log(x*(x + 2))
1 2 1° x(x+2)
(D) logl +1) E) -15log(25+2)

\oq (xt 2 - Siey(+) v 3 105 0

= \O%(M’D- lb‘j(xl"\\ff \“3 (y}s poLIr e

- \D% K)(’s(x* 7’\3 — \DS (ﬁl'f \}g \ofoo’.l/\ol' rule

N (w—z‘)

\03 (( 1H® D]V\O‘ﬁ%‘\’ rule

85. Which of the following functions have at least one horizontal asymptote?

[ =107

(1) f(x) = arctan x Q) 3) f(x)= 5% +7x% -1
x3
@ J)=~Nx+T (5) f(x):x2+5
(A) (4)and (5) only (B) (1), (2), and (5) only
(C) (3) and (4) only (1) and (2) only

(E) (2) and (5) only

@W\v\\'\ﬁ?\e horizontal aSyrapiTies
© \ Woriertal asydote ak Y= 0
@ N (e mronial aqggjwp\h‘\-cs
@ no  horizontal o\sljw\\ohﬁs

ERN Norizentol o\s\_,),\,\p%-)u
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86. Each function below describes how something changes. Use the descriptions to determine
which function(s) describe exponential growth or decay.

S The area of the circle doubles every 2 hours.
€(9).  The mass of the algae colony decreases by 2% each day.

h(®).  The volume of the sphere is proportional to its radius.

) SO only B) &) only © /® and &0 only

(D) g(® and h(t) only (E) f(t)’ g(?) and ()

\QZQ‘bX lrc,pr\dex\%’s ﬁxpor\wﬁml j'fbbﬁ‘?» o o(efay

Fey: 2
3@ - (0.02)

W = e
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87. A video is posted on the internet. By 1:00 pm today, there were 2500 views. By 5:00 pm
today, there were 6500 views. Express the number of views, V, as a function of the number
of hours since 1:00 pm today if the number of views increases exponentially.

(a) V(0=6500Q2.6) D% ) V(1)=2500(2.6) © V(f)=2500(2.6)"
@) V(H=25002.6)% by V()=6500(2.6) "

€/
1:00pm 2500 V(1) = 2800 (2.0)
S'-OO@W\ \,SOO

ﬁX\“— o\ - "%
o= inha\ amsunt = 2800
L3S0 9

\O = 3%@5\'\,\ vate = 1.5 00

X = numnmbear of

=t

Howe ‘ntervals
\rw\_s) lf"’"‘, Zf’l’"\—)zf’y"\ ,:5‘0/"\_) LP(’V‘A’ L{'pﬂ‘és'am

88. Suppose the number of “likes” for a particular Instagram page increases according to a

V(t) — VOeO.OSI

model given by , where V' is measured in millions and ! is measured in weeks.

How long will it take for the number of “likes” to triple?

@A) ING7.5) weeks 12.5In(3) yeeks (©) 125GV0) yeeks

@) 0-081n(3) yeeks ) 3M(1.08) yeeks

0.0%7T
NIG? —:,\},,e
('\ ().07b
2\lo =N\.¢
o.0%t
L-¢
In(2) = 0-68T

7.5 (7 F
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2
89. Suppose f(x) = —* =4 Determine the value of ¢ so that lim f(x) =5.

X—00

cx(2-x)

(A)c=5 (B)c=-5 (C)c=1/5

c=—1/5 (E)c=1

-y 1A {,(X\:S

cx (L-x) LA

]

+ (=)
4

2ex-cx’t

(1

z

A x=%  FOO  Lehaves ke ——=

(
n order for  the \im =S / /—/(, mnst be S

X%

3
-C

5:
“SC,:\
I
c-"5
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Use the graph of g(x) below to answer questions 90 and 91.
y

16

N

90. Evaluate lim ).

x -4
(A) 4 ®)s (C) 12 (D) 16 (E) DNE

AS X p\mnnd/\fs 9 foon the (ofT, (R approaches €.

91. Evaluate lim f(x).
x —20

(A) 8 (B) 12 @16 (D) 20 (E) DNE
ﬁS X O(PPVUﬂdP‘J 10 from ootk S;def) :F(XB qlo\orbaOL\eS l(p

92. Suppose g(?) is an exponential function. All of the following statements must be true except
for one. Which of the following statements could NOT be true?

(A) g(t) has no vertical asymptote. Trwne 9

(B) g(t) has a horizontal asymptote. .+

(C) lim g(t) exists (i.e. this limit is a real number) Tyw-
t—0

/(—/ \
X
lim g(t) =lilnmg(t) Falle /

t——-00

(E) g71(¢) is a logarithmic function. T4




