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.

1. Find the value of c¢ so that the lines 5x + ¢y = 4 and x — 3y = 9 are perpendicular.

5 5
c=—— c=—
3

(A) ¢=-3 B) c¢=15 () ¢=-15 (D) 3 (E)

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

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

(1) xy-l-Z:x (2) X2+y2=64 (3) \/k (4)

—~

S ECN L] (=) FV
mmmm%

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

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

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

f(x)=4 x* -8 if -5<x<-1

Nx+9  if x>-1
(A) X= —8 only B) *¥= —J8 and ¥~ V8 only
L3 i
© 3 only (D) 3, x=-9, x=—8 and x=+8 only

(E) There are no ¥ -intercepts.
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2
5. Which ONE of the following is the solution to the inequality ¥~ (3 +3)(» =6) >0
[— 2 ,6) [— 2 ,6} (— oo,—éj U (6,)
@) \ 3 ® L ° © >
3

[— oo,——} U [6, 00
(D) S (E) all real numbers

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)
4 4 14 I

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

(A) (B) ©) (D)
7. Which graph above represents my driving speed as a function of time on the freeway?
(A) (B) ©) (D)
1
S fx=3)

8. If J(x) is a function with domain [_ 8’12], find the domain of 2 .

a 5.6 @ 712 (o 515 oy F1L9] gy [F13.12]

. -2 _
9. Solve for Y+ 4y "=y

_3 _ _ _3
@Ay ¥=Y4 oy, B) =0 only. © =00 y=Y4 1y
1
y=—= _3 _ 3
(D) 4 only. (B) V= V4 or V= 4 only.
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10, Let €0 =3+4  ginonigy [¢@] —g()
A) 8x+12 (B) 8x+20 (C) 12

D) 0 (E) None of these

1. 1f /) is a one-to-one function, and J @) =11, then which of the following CANNOT

be true?
(a) SanH=8 @) [ AD=8 © [ (3=3
(D) fﬁl(ll)ZS (E) f(=8)=-11

(4)=30

means the volume of water in a container is 30 ounces when the depth
~(50)=10,

12. Suppose &

of the water is 4 inches. What is the meaning of &

(A) The volume of the water is 10 ounces when the depth of the water is 50 inches.
(B) 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

13.  Consider the functions J (x) and & (x) in the tables below.

x f(x) x gx)
5 1 2 1
6 4 3 4
7 2 4 2
8 3 5 3

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

(D) g(x)=f(-x)-3 (E) g(x)=—/(x-3)
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14, Lot M) ==Tx+2 374 8)=X" Find the x-intercept(s) of h(g(x)) |

2 2 2 2

X=—— x=— x== x=3=

(A) 7, 7 (B) 7 (®) 7
\F 2 7
xX=-3— x=3— X =-3—
(D) 7, 7 (E) 2

Use the story and graph below to answer questions 15 and 16.
Suppose an oil spill covers a circular area and the radius, 7, increases according to the graph
shown below where ¢ represents the number of minutes since the spill was first observed.

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) 9007 2 (B) 16007 2 (C) 400 f2
(D) 407 f2 (E) 4007 f2

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) C(r)=k(2r)" @) C(r)=k2r)’ ) C(d)=kd’
) C(r)=2k" &) C) = 2"
FEEEN0
== == 1 (x)
17. If plx) X and ) x* ,find \7 for *#0,
5x 5x—1 5
(A) 3-x ®) 3 (€) 3-x°
5(x-1) 5x°
(D) 3x (E) 3—-x°
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gB+n-g@3)

2
18. Find h for 8)=4t" Simplify your answer as much as possible.
(A) 1 (B) 24+4h (C) 6+h
4h* +24h+36
(D) 4/ (E) h

19. If 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) (o (-16.-3) () (-8,-6) (&) (-8.6)

20. If the domain of g(x) is /-3, 8/, what is the domain of the functiony = g(x + 2) — 1?

@ [=7.6] @) [-3.9 (o [-4.6] o =771 @ [-3.10]

21. Suppose X =0 is a vertical asymptote of a function ¥ = h(x). Which ONE of the
following must be a vertical asymptote of ¥ = 2h(3x)?

(A) x=6 (B) x=3 (C) x=12 (D) Xx=18 (E) x=2

22. Which of the following represents the complete factorization of 2(3x + 1)7 - l6x(3x + 1)6 ?
(a) 26x+1)°(1+11x) @) 20x+1)°(1-4x)
© 20x+1)°(1-5x) @) 26x+1)°(1-11x)

@ 20Bx+1)1-4x)
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2 17
flx)=— g(x)=—+1
23. Let ( ) X and ( ) x* . Find and simplify J (g(x)) completely.
2 x° 2x°
(A) 17+x° B) 9 ©) 17+x°
17x° +4
(D) 4 (B) 17x*+1
24. Let f(t): 3t-1. Find fil (4)
17
) 3 @) V13 © 5 o 1 @ 4

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 Sis invertible, what does / B (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.
(D) When the student’s score is 35, the student has read 20 books.

(E) There is not enough information to determine the meaning.
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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) x| g(x) x | h(x) x | k(x)
5| 3 4| 6 -3 [ -7 8 [ -5
1] 3 —2 | 10 -1[-5 —4 | 1
0 3 0 0 0] 2 0| o

1 3 2 | —10 1 35 4 | 4

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

26. Which of the functions could be an odd function?
) S ®) &) «©) "x) () KX)  (E) None of these

27. Find "k(=4) .
(A) B) 0 ©) 7 (D) -1 (E) =

28. Find the average rate of change of & (¥) over the interval [=2-2],
(A) 5 (B) 0 (C) = (D) —20 (E) undefined

29. Find (k=8)(4).
(A) 5 B) 7 (C) 20 (D) —28 (E) =

2
30. Which statement is true about the function. (x)==3(x~-p) + 4, provided that 7 * 4"
(A) ¢ is the maximum value of f(x) (B) p is the maximum value of /(%)
(C) g is the minimum value of f1x) (D) p is the minimum value of /(%)
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—_— 2 —_— . . .
31. Determine whether f(x)=2x" —6x+k has a maximum or minimum value.

(A) Maximum value: £ (B) Minimum value: £
o2 o2
(C) Maximum value: 2 (D) Minimum value: 2
9
k+—
(E) Minimum value: 2

32. Solve the equation O¥(X~D)+5x=2,
-2 1
X=—, Xx=— x=1, x=

1
@ 37 2 (B) 2 © 372

[

x=0, x=— xX=

33. Suppose the graph of a polynomial function Y = J () has the following end behavior:
Yy>=0 49 x>
yor—o g X > -
Which ONE of the following statements must be true?

(A) The degree of /(¥) is an odd number.
B) /) is an even function.

©) J(¥) has a minimum value.

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

(E) The leading coefficient of S isa negative number.

x2—6x_
34. Solve for X: x+2

0

(A) xZO,x:6, or x=-2 Only (B) x=6 Only
© x=0 5 x=6 only (D) *=-2 only (E) X¥=6or ¥=-2 only
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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

o
T

polynomial with >0 9

(A) P(x¥)= —hoc(x —4) B) P(X)= o (x=4)? T 2
(©) p(x) =—hkx(x—4) (D) p(x) =kx(x—4)
() P =k’(x—4)

3x+7
_ g\X)=
36. Find the value of 4 so that ¥ = % is the horizontal asymptote of Ax-2
(A) 3 (B) 4 (®) 2
(D) A=-2 (E) None of these
o) 6 px
37. Find the value of ? so that the vertical asymptote of Ax+p g x=5
A -3 ®) P="2 © 4
() p=10 (E) None of these

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
the rectangle.

A) A(h) = 2125 ®) Ah)=m10-#’
© A(h) = 25— 2 D) A(h) =2k 10— i? E) A(h) = ha[25— 1
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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.

C(w):20w2+@ C(w):10w2+11520
(A) w (B)

C(w)=10w2+m C(w)=20w2+@ C(w)=10w2+@
(®) w (D) w (E)

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 S varies directly with the square root of L, express §
as a function of L.

S (L) = kI’

(A) S(L)=kJL © L©)=ks’

S(L)=kS ©  LOS)=kS

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 (B) 400 feet (C) 325 feet
(D) 250 feet (E) 200 feet
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Use the story below to answer questions 42 and 43.

A printer was purchased for 5 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.

(D) PO=KE-15) ) PO=F+(-15)

43. Write a formula for P if the value of the printer decreases by 7% each year.
(A) P(t)=P,(0.07) (B) P(t)=P,-(0.07) ©) P(t)=F,(0.93)'

(D) P(t) = %(03)t (E) P(f) - PO _[)0(093)t

;1
xy+a=x+-—y

44. Solve for V' a
ax’ —a* X —a? ax’ —a*
y= y= y=
(A) ax—1 (B) x—1 (C) x—1
_ax—1 B ax’ —a
(D) Y ax’ —a’ (E) Y ax—1

Oy+1DH)(y-6) <0

2

45. Solve the inequality y
11
TNy T T 63
) (=g Joto) @ (20U0x) o (06]
[_E,oju(o,q [—2,6}
o L ° ® L ?
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46. Use the information below to find the vertical asymptote(s) of d(x)
n(x) is a quadratic function with zeroes x = 6 and x = 18
d(x) is a linear function with zero x =9
(A) None B) x=0 () x=6,x=18x=9

(D) *=6,x=18 (B) x=9

47. Suppose €0t0>0 and secd <0 In which quadrant could € terminate?

(A) Quadrant I (B) Quadrant II
(C) Quadrant III (D) Quadrant IV
L
48. Find the terminal point (x >y ) on the unit circle determined by the real number 4.
[Q QJ {Q _ﬁ] (_Q _Q]
272 27 2 27 2
(A) (B) ©)
(_Q Q] (_ﬁ 1}
272 272
(D) (E)
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Use the information and graph to answer questions 49 and 50.

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 —7-

(A) (b,a) (B) (—a,b) ©) (a,b)
D) (=112 ) (tnm)

50. Find M0 +7)
A) ! B) ©) ! @) !

Use the graph of 0’@ - $!"#("# )"'! , to answer questions 51 and S2.

y

51. Determine the value of B.

/ /
I == | =
52. Determine the value of C.
a ! = ®B) ! =! © ! =!!
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53. Inaregion of Australia, the population of a particular type of kangaroo is modeled by the
function ) =%(" ! %&"#ﬂ(! !), where ! is measured in years. According to the model,
what is the maximum kangaroo population?

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

T(#=19) %8I ST

54. The minimum value of

NER @) ' (C) 37 (D) 21 (E) 16
g /
NES :#$0§' +]—¢£A:
55.  Which ONE of the following is a vertical asymptote of the graph of
!:"L !:"L I:/_ |:_!
(A) o® oo R ™ ' (B !

56. The domain of ! () ="#$' () is:
ol #
n#! ] 9%7 . T(

®) ) o

@ L © (!

.-#%%&%;—#oz |
57. Simplify the expression . Assume ! <! <#

] | |
| | I . n I I !

# o V®

@ 'o® ! (©

58. Find the length of an arc that subtends a central angle of !"# ' in a circle with radius 5

The length of the arc is:
"/ 1/ "7

(A) "#! ®) "'# © # D) "# ® *#
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59. Express the volume of a cone as a function of /! y
(The formula for the volume of a cone is ! " #EZ & 0)) =
Aa) =" #SU6  &'# ®) ! ="/ #HEY' W& 3
©) ' =" #EY6' & (D) ! =!/"HE %&”

E) | ="IH$%6 &#

60. Use the angle #$1" {0 determine the exact value of ! in the figure below.

14
32.8°
S & | = I (5%&) -
() | =% &) ®) 5 ©) | =K &0)
"
1=

61. Consider a right triangle with an acute angle given by * " +',-./ #@1%#2 as shown below.
C

e

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

At eV oW o' ®)

62. Let $%&=1 #1 . Determine the value of #q ! )!
A) ' # ®) ! # ) ! +#!
(D) $"! # (E) #!
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. Which ONE of the following angles is coterminal with ! !"# "9
(B) !ll ! (C) !ll !

(A) TR

® @ "

IIII#: $r| m + O/OI? as I | "# ?

©)

() 86 #

©) !

. What can we say about the y-values of the graph of !
e e
(A) - # (B) HE.
1o 111
. What can we say about the y-values of 3+/4%062as 56 # ?
(A) 86 (B) 86 #
9
D) 86 #-% (E) 86 #
Simplify the expression V] ($!$ F W )
(A) 'HS! (B) "#S$ |
(D) FI"#S$ ! (E) "#E |

(A) I"#

(D)

A

®) "#
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68. Solve forr: | #OW! &M =" g interval ! I<" 7
| ="#1 =/ #—'I #3%&” 8
(A) ' T 4 + (B) F=1"#$1 =/ #%¢
/ I/ / 1/
!:_Il#$:_ $n%‘ !:_u#$:_ $||%‘
(C) ) ) (D) ) )
/ 1/
P="#1=/ # = #3%B&— &
(E) + +
w(!) &_ ny ol
69. Solve for x: #$%! on the interval !
d n
| :L | = #$/§L( )
(A) ! only (B) ! only ) ="' only
| = 45988 T
(D) %" only (E) No solution

70. The radius of the circle below is 18 inches. Express the length d as shown in terms of / .

l# $ '"' v I # & '"' + I"
(A) %&H $ (B) %&H# $

(©) |1/ =HSN " # D) | VA% #

PR
(E) %&'H
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71. The range of 1s:

(A)(!" ") (B)(!" ") © (1" 1##)

D) (r#1) E) (1)
72. Find the inverse function of Hp=# 1" .

Ay e (1) ®) B =%

© U= D) =& +HSYE

nll (y/($: ' .
(E) o

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

- #()=911 %) i
modeled by the function , where a and b are positive constants.

73. Based on this model, what happens to the skydiver’s velocity as "1 The skydiver’s

velocity approaches:

(A) ! B) '+ © ' (D) ! (E) !

74. Assume that | =!"# If the skydiver’s velocity is 70 feet per second after 10 seconds,

determine the exact value of !
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75. Simplify the expression completely: #3% !
O + | OE+ 11
| #5094 + | o+ "
' nn y— o m
Use ° #= $/-p& * a to answer questions 76 and 77.

76. Find the domain of § (! )
. L

I n
H—"$o of—"$ "
w Tl ® " # © (")
| 1w T
off —"$ ¢—"# o
@ " ®
77. Find the exact zero of "(!).
I =1 |— I =1 I— ! :'—
(A) (B) ©) !
(D) P =" (0/) (E) None of these
78. Solve for ! : #$Q/‘(&' +!)! #$%(! ! "):!
l =— l=—
) =t only B) ' =! or ' only ©) ' only
| :"i
D) !'='! only (E) o only
79. Let | H#= SW&™ jnq "WU=# ping M and simplify.
a '+ B) !'+! ©) ! +!
(D) 1l (E) 1l
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80. Solve for ! : gt gy WL g |
! = I l ' :"# _ ' l
@ 1ol ®) " only (©) $ only
1
— | :"# :$%&'(#§t|_
® = i ouly (E) ) only
o1 Lot "N =H 5 . Determine the constants C and b so that /(3) = 7 and f'(4) = 35.
! :E$ :q I :!—“ :# I :!_ll =1
@ % B) S o !
(D) ! =t = D) ! = =

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% (©) 18.1% (D) 15.4% (E) 14.6%

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

(A) 16.6 (B) 1.66 (C) 1.166 (D) 0.154 (E) 1.536
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84. Rewrite the following expression: "%+ & HEY%  +H& )T

S+ % $%&'+ "($%&' Lol
(g ,, $%f—
A) %?}og +)<%S ®) $%& + ¥ © B i
$%&' '+ "( Y &,l L+ 1
() %8+ X SR e

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

(1) LM = #$%E&H ) e %/5/0355 3) I# % 1 +9% |
!
(4) =" +# (5) # $: ] ! +
(A) (4) and (5) only (B) (1), (2), and (5) only
(C) (3)and (4) only (D) (1) and (2) only

(E) (2) and (5) only

86. Each function below describes how something changes. Use the descriptions to determine
which function(s) describe exponential growth or decay.

The area of the circle doubles every 2 hours.

' The mass of the algae colony decreases by 2% each day.

', The volume of the sphere is proportional to its radius.

(A) only (B) Hee only ©) ™ g M only

! .rlll and ! .rl n Only (E) ! !""’ ! .’l n and ! .rl n

(D)
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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= RRMOYHTE gy 1T =HSNHE (o) " T HE SRS

D) " VH= B&MNOETE () " T HE $%8&"(BH

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

" $ %l # "1

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

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

(A) "#$%& weeks (B) !"#$%&I(weeks ©) "#$% & () weeks
(D) "#$%E weeks (E) !"#$%&I(weeks
_ " >?4@ . "
89. Suppose =052 #m. Determine the value of ¢ so that >BGCEZD:(BZ F.
(A)c=5 (B)c=-5 (C)c=1/5
(D) c=—1/5 (E)c=1
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Use the graph of g(x) below to answer questions 90 and 91.
y

161

N\

8| e
+ X
8 16

90. Evaluate >E%J’;):CBZ

(A) 4 (B) 8 (©) 12 (D) 16 (E) DNE
91. Evaluate BCD=052

>#% (H
(A) 8 (B) 12 (©) 16 (D) 20 (E) DNE

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) | 032 has no vertical asymptote.
(B) | 032has a horizontal asymptote.

©) JBSC|l_||])CI32 exists (i.e. this limit is a real number)
(D) BCD 02" BCD 032
J6 4E J6 E

(E) # “®0%2is a logarithmic function.
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