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Math 142 - Pre-Calculus Review Problems
courtesy: Kendra Kilmer
(from Fall 2017 Math 140 WIR)

1. State the following in interval notation.

(a) x#3andx# -2 - e
oo - - ,3 )2 — l
(—o=, -2)U -2, 2) VU (3,+) ——t

(b) x>8andx#2andx #9

g A

(c) x<Torx=2 z
>
(- =) —_—

(d) x>—3andx<dandx+# 1 7/’\
T - °
ISMUL) \ = ——
-3 4
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2. Does each of the following graphs represent a function? If so. find the domain and ranee.

Dowiun -
(-2, 2)v (1,2)v(3=)

.}' :.
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3. Use the graph below to find the following: @) f(=3). f(=2), f(4)

C9=3| /@ =2 |

(b) the value(s) of x such that f(x) =2
ra-3.5 x=4 ) Xj}

(c) the zeros of f(x)

@%4‘15, X=2, Xﬁiﬁl

the y-intercept of f(x)
2]

(e¢) domain of %;x;
(,00, ) )
(f) range of f(x)
(-, 5) l
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4. If f(x) =3x— 10 and g(x) = 2x*> — 7x + 3, find the following:

(@) f(2) =39)-1D

) g(=3) = 2(-D=HT3

g+l 3
=[u2
© fla—7) = 3((;\4) -0
= 20.- 2| -0

;'Ba‘5| S

z
d) g(2a+4) = g(tard) T D*S
=2<qaz+\ba+lu>—|4a—28 r3
= gatr Bt Z—ﬂ_"v‘é
- —_— —

= \gatriger
(e) gla+h)—g(a)

9{2(Q+h\7x’](a'ﬂ/ﬁ‘r 5> _ (,}/(%7__/]0\1_ ,5>

dE G O ) R

= %{-\—bla.l/l‘f 2 —%V(—}%g«/}g

\l

(204)"

= (%4’(‘[\) (2&1"{3
= qa”—y ot gt b

= q&z+\va+lb

(a:\'(/w\z'
= ( ot l/b (at (/I\

h’L
= @t +ont o +?_
= % 700 th
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tion, (ii) the zeros of the function, and (iii) the domain and range of the

5. For each of the following quadratic functions, find the (i) vertex fo 1 ion, (ii
. _F'()Q:_ a(Yc‘VI) +K Cheoﬁ w
ka w7

function.
2 47 -

— _ A2
(a) g(x) = —6x% —39x+21 N 2 aanrzl 2O
N y ) —bx N -
(l@ T —3(2%1*’5*'7\:0 NSt
iy =424 -2 (- N (x+2) =0
Ly =0 KE1E KWS Domain’ (= )
= -ﬂ L (-, €15
5

>+’Z,| 2‘_/_:]);;{/7/

2 ©19 ks
go= -k 8) e | f\
(b) m(x) =2x2—T7x+6 _aVe L
w . 1" E:—‘Z(ﬁ —Ll) g\ )
L. T Chect-
(-2

(l @ Wl o0 L\) 2 =0
N N [ 7 WO U 2 ol 2D
= 1IN0 (e (x- )70 ,,\ X

=l \L:W‘(

—4x+9

- "(“0 = q/:
h= 20" ﬁ |4
k- =£(*h) = () - \4—9[ % ﬂ \;adwaf"
-5 NS
,Q({)—/l 3 7 2
= ) I

v = \
yifse 3| NO ) 5e05
L’?"'I@l-» H {006}
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6. For a particular lamp, the consumers will not purchase it at a price of $230 but for every $8 decrease in price the consumers are willing to purchase 24

more lamps. (Y‘l P\ it
(a) Find the demand equation. quo “ﬁf.\ﬁ'vﬂ\ P
(0‘2303 (’L\fi) 2’#7—> \1:;/\/1)4’\’19
N
N\ -
M:’AP~ 7/’),7.—?,30__ ’;g: -1 P—M%Tb
ot 24-0 2 >
(b) If the demand function determines the selling price, what is the revenue function?
R(x)= (sl price) X (h )
p () = [BxrzeX e
(c) What is the selling price when the revenue is maximized? P( M X mym vrevenm e D’F ‘330,( 675
0\,:\[/3 R _,—lg: —__7_/39 - 6'_{6 OC(UYS \,\_)l/\ﬂ/l/' 1’%/»8 &@(/
= 230 h= 227 2019 5 245 |0mps.
- 2 =290
L= R(345)= 75(349) £230(345)= o= “L(349)r220
(d) If each lamp costs $20 to make and the company has a fixed cost of $1000, what is the cost function? = \$ | | 5
O( = o}t = c=10
«Q =2
(%)= 20%+ 1000
W)
(e) How many lamps should they make and sell to maximize their profit? L W _12,_(23
= ~C(* h= 207 (6
79 RL%) ) S i s
_ _ (rwx-f—( 00 =219
= -1 )(’L‘\’ 7/50 S
: < —1000 = —Lx* 210% ~1000 = P(31%) )
123020 bl RAOPLT
1000
(f) How many lamps should they make and sell to break even? /332 27 5
R()=C(K) |
12(0 —((x)=0 %&
p(x)=0
1 24210%- 10007 O
RS
—-7102 2o (-1 (1109
- Vet
7( 7/(_\/33
o0
(= o T o o0~ (P2
2/ 2



14218awir0-completed.notebook January 12, 2018

7. Find the domain of each of the following functions:

5x—7
(@ flx)=— waa |
8x—3 sofON
* ! -——o0— (- w,ﬁ/i) vl ¥, °">
_2, #0 -
X . ‘3 3/g
%
W7 s
(ned
8x—17 10 ot ouf1n
= 0o _ = = n
® =335 o o
2iprre 7 0 P
4y >-8xr | 70 S v=-8
/_btﬂ,f@c c=1
2 B
7403
= ,,_ﬁlju( =52 m_@) 7/ -(D* ((:‘
(-5 =2 v o 2
= 7 PER
LIS =) =5 -
.
TR e
¢« —0 o— 2
Y T W
¢-J% g+52
o P
x-2
© K= 6w
\Lufxlw"fo e—o>— o—
RN RN R
2 — L) #0 Z
x"(i X ) 2 0 2
NE2% o0, V(™)
(240 A*5¥O Kit£1 M/E‘—r
#-3
70 *
eve” 00
3x—5
@ m@x) = 20—
odd voot
—q#0
-5 20 5%
3 X e PPES
\/\15/1’ Xiq/5
nq@
se-7 st 220
oZ_g Ifx<0 Vot V%\g‘S e —eo—» o———>
©) T()={¥5x+9 if0<x<2 Ve 1o -
a\%’%/ l 0 z
=20 ifx>4

vd bl/amyh

. + 21,3 3
o ¢
Y""sc‘ fol TU\ p T(Q S"\(Dw f\\ Jvalert
w53V fo wot © ol < 15 % £ 15
Eonce x> %o =\ 2 ateeDd ) wotieifas
on e 11t e o O !

X
%4

® 1)=& -4 #0

(- N:LO u[q‘m)

-2
(@) g(x) = ;5,{74

9\5*’“’ o)

g
no valv Di,énﬁ) B WUWS
(-° , =) WW\(_“KVS;
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- Perform the indicated operations and simplify _7_:7 : —g = _Z'%
@ TE2 xHT (x¢2) (x+ 7D
x4 -9 (x—) (2¢-4) 2
K -2.5 = Z‘S
2 7 3 73
S
s.z+ 2 ;7"
2 +Z7 3%t 51
) 2T = o i j_ﬂ.—s_z
2x—17 w1 oo 2x —
3x+2

(\U'Z) (3X+ Z>
(x+) (2%=T)
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flxth) = f()
h

9. For each of the following functions, evaluate and simplify

(@) f(x)=3x>—9x+10
roT £lyen) = 3(xen)*=9 (xrn)+10

- —qx —9h 10
£lxem) -£00) = 5§ xm‘)z(:zh:h:;_%—%*{o
=32 \(z+
n ) )
sy ta-anB <3 T " e T,
- 3%t bhx -
h
-~ hxrzn*=ah  _ y{(low%‘ol\) :M
h W
7
® =373 £ (xrm) ~F(x)
plared ) R
2 (xrn) "2 3
" 1(?)’5\ ) X M;)
~zin @%573\(”»\_'—6 25 (“3’“’3“'
(31—6\ (3%4—3\/\"5\) _ _7(3{_5‘) S (3x¢3zh =S
- n (- D) (33 )
= M—}){—}K(—Zlh v 35
e ) . Jl; (3)(— ‘5}(3)(*‘3'4 —53
(2x-9) (X3 =3 — " s
| - e —
] y{”bgﬁwsh—s) i) frren®) M (3x-9) (13075)
e
(©) f(x)=+3x—8
’FM— -F(B(’H’B"F()q
" : N
) ( oo - (50) ECRE
x+31 "8~

- 34 e )
N e Xt3h =¥
ATt 7 (5% (GEwrony () (e d _
s - mm+mﬁ' e
= E w0 - A ~ X 3x-§
(Fxrh8 + {28 - w»fsh—%«(sx—s)
- }/{1’3»\_/{—%178/
XIx
2 &2
=y X
_ yot 'z
e
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32 44x—7 ifx<2
-1 f(x) = { 3 if 2 < x < 5, find the following.
Tx—9 ifx>7

@) f(0) = ~3(o)*+410) T
-2l

o @) -3 =R

- 5 i5 wot on ang €

ex!

January 12, 2018

e trvee jntervals

© /(5) \Otoewfg1P er aexes X7

@ f@®) = 118797 @

10
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| [. Write f(x) = [2x— 10| as a piecewise defined function.

ol = 7 xes M=

7%x-10 , x 25 X )

/Lx—(o ZO
,Z/\A?(O
%25

11
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\1. Find a formula for the function f graphed below.
R g _

()
W\;Qﬁ_ N __:@M W\/%:l z;@}"/\

-345 Z nx D
\\:MWb (Db
= 1)1~
4=-3(-9h ‘ i
3: La‘f’lp "I>\D
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(4 0) (€,7)

—3x24+7 if —4<x<0 13t branch
) 5 , N
(3. Sketch a graph of f(x) = —3x+6 if2<x<4 (-4 -1) (o)’l)
ix+5 if x> 4
\‘ R ZMd [O/MC‘/(/)
1c¢
?8 o///'{)ﬂ qu)
5
:g 6/0‘ bm,wc/l’ﬁ
R
L-
[ |

P

A
\
| Sy
o
‘_
~
[
T I
IS
(\\
o/_i/"
w+
< 4

A

N
O ]
*<

13
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A daycare center charges $20 to watch a child for a four hour period. For each minute during the 5th hour, they charge $0.50 per minute. For each minute

“in excess of 5 hours,they charge $1 per minute. If C

LCE3S 01 D OUTS,

Cl——

C(x) =

20 . DEexE 7240 C(z#ﬂlZO%S('B

c(260) :;Lo+,5(2,<\?3

70 +,5(x-z@ , 404X £ 300

Jor . 5(18) ¢ 1(x-30) | 7300

(x) is the total daily cost of putting your child in the daycare for x minutes, w*lﬁeh\;e‘;f-afh;-fe-ﬂow&ng is
% 741-240

7/L'O,z 4$0

14
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I5. Simplify the following and express the answer without using radicals or negative exponents.

V2 _ Y
(3x)2y/xX3y 2 iy (’(NB _ 2 ’ é‘ﬂ v
®) 5(xy)3x—1/2 Sy 5y >x 72

(3)&73)‘62_2)_3

()

(2xy)2xyz =4 5 ( >-5 _9 —z?%cp
= -3 «”3( ('5- 2 - B \’
Sl e e

sty e

- __L X

15
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16. Solve the following for the exact value of x.
(a) l62x+5 :43):
(L{131><f—9 _ u‘”‘

\_,,\‘\U-ID 3
gyrio= ¥

o

A

=17
X

@ \ ) (5> _ (5 2|
—ut __lsx7?] 2

January 12, 2018
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17. An account pays interest at a rate of 3% per year compounded continuously. If $3,000 is placed into this account today, how much will be in the account
after 8 years?

= 300
03 % =30
A= 5000€ =8

Kfagizas| AT

17
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19. Susie puts her money into an account that pays 2.5% per year compounded continuously. If she has $5,400 after 13 years, how much did she originally
put into the account?

t
A; P@‘/ r:,OZCJ
A—:S"{OO
£=15
P=7
SHO0=Pe ,07,5((3)

18
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19. State the domain of cach of the following functions using interval notation:

22 +11x—21

(a) f{x}=m
b 3HYoxF+ LX #0
ay (1x7HISK+ ) FO
24 %0 2xr 70 K*Wfo
o wil -
w# 'z
gdw é/(}———bf—'—O/’—a
v
(b) glx)= Vax—3 -1 e ‘
s ooy W[ 1)U (R D)
o
x- 320 ¢ 2 *0 V(o=
Yrz3 o' 43
S ey R
(3
(©) h(x)= 71'1()[)3 wale) #» ) S
oid VT X }‘ m‘ )
= 10150
X720 O
+-
X*F-5 -
O
e —
-2 5
X4T7-2% if —5<x<1 " Al
T\’\&(/‘l eV U/
(d) k(x): % if2<x<4 on V\}\mOl/] ‘(,(K%\/\O\S o_formyla.,
XT — 22X
: ¢ o >
Vx—35 ifx>4
'—\\—‘_\\_‘\H
-5
1 pranch 274 pvaneh o pranch l z 4
o wm e
{ y -1 . G
No P"Db\()j\/‘/kS x2-2%x 70 X-Sf@
C —_
~ W= 7O £ 25
M 270 yomain Of P
x*t3 O——0 *—0—0 ‘,_7\,
1’:2?\;./\/&1{ — T T—Ivr—’

L%él/( = l] z 3 S
v @u{a%}vw\uﬂs/m})

19
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20.Solve the following equations for the exact value(s) of x: OLY\,L“’ ¥+ C = @ U
(a) 24> —7x+11=0 0{':]’/) — b E) prYac
— " % - -

(’Zx-‘ =t =0 _ 20
C/—/\] —+~
+ pactre 10 A IO +\j':g;&/’ ‘e sf?uowc

Cg_v\ c -
) lineo Te7 b 2(2) TR ek e
no soluh
(b) log, (6x—1)+log, (x+2) =log, 19 l

e (D) = (0o 19 K.
109 (Uaﬁ NH' \ N O/ loﬂz( lox=1) (x+2) - 2190

(oy—1) [+ 2) =19 (wx D %fl\> .
R S A l%
i I-2 - 127
bK’LHI% -21=0 20: (UK'ODH'Z\
Lox—7) (X +3) =0 B
Lx-1=0 x#3=0 (- Lox-N (x4 2)
=7 c - (2
% b?;:q/(o = . \o\:(w—x\(uzﬁ
Check A chect X2

A3t z)

I%L(%_,|\+oﬂ> +i\ Hﬂ KM )\ \+w@z

lo\
V7D / >0 %

(© 3-4°-5"=0

o@o«c

NOE o* 57
i s \n(2)
3= 55 In
m(s/‘h
LTI
Sy =2°
-l +x=_%

20
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: ent
21, Simplify the following expressions. A/D\W:' Oluo)n z
AntS 2

recall Plxt) P00
) v £ Zas K
’b\p’ R

h
x+h)+5 3x+5
@) ( )h

(3xrS) 7 _ 2 w>
( (3xr9)  (Bx#3ntS)

4 (5{?9)' (H%t 30 +5)
n
9(3“63—;(3”3“‘335
=L i (et 3nt S
n k (6**53(?“”
S Rl
- "; ( %5}(5X+3\4r53

-y o\ Y +0
—bh - _—en - —— =\ h
= W\> K(axr9)(3r3n5) a3 )

, 19 .5/2 -7 0 -z 0 B 1 —v _ 7
e S U M G B B SR
(4x%)%yz Y2 (1) Nz B \/\4\* -
><”/7{1/7 oyt
IS

S S DA

2
A -
lo w4 y -
Bl z!
= 1 ™ e oo
lo \{ T
=1 JY Y4
o T

21
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2. The price-demand function for a particular product is p(x) = 522 — 4x where p(x) is the unit price when x units are demanded. The company making the
product has a cost function of C(x) = 42x + 13400 where x is the number of items made and sold. Find the number of items the company must make and
sell in order to maximize its profit.

RIx)= x ((922-1%) PLx)= RUO = C(x)
= _L{XZ+ 521X ~ LL{Z)(-I— ,3"{OO§
= Yy’ 22— Y2Lx— 13H00

. M

n= 2 o=~
= —_L[/%E :@@ b= Ys0

2 (+) = - 13400

= p(b0)7 -4 L0y + g0 (60) ~I3400
= 1600

Lo items wovld yeld a WA XA
onﬁ’r of §1000

A
= g72% "%
= ’Ll\)(2+ 512%

STV L[%OX~13(—IDD

22
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A taxpayer in a particular country is taxed as follows. The income between $0 and $8,025, inclusive, is taxed at 10%. Any income over $8,025 is taxed at
%-15%. Find a piecewise-defined function, T (x), that will allow a taxpayer to determine the total amount of tax owed if they have x dollars of income.

TEwe V)&O‘X%gvx
income of $5055,

T(%\ = ;I,__X, )Qﬁ}goig (8025 \6(?%?>

cS5- §025
w5

Iy v 28025
(5029 + .15 () | A=

= 302.5% 6% —1203.75
= 19%=uol.25
f’

23
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24 An account pays interest at the rate of 5% per year compounded continuously. How long will it take for the amount placed into the account to double?
’ rt

A= Pe (=05 p=1(00

il O

1P=Pec a=2P & o5t

p P 200=(00e

0
ot oo 1o
© oSt

1€ 2 ¢’
‘o6t>
| (2)= LC

n(2)= ~05t'mu§f>

I (2)° ?%/-t
s
nw =

ER1L 05 ©

24
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15. If g(x) = —3f(x—2) +4, describe how the graph of f(x) would need to be transformed to get g(x).
of pO) 2 uats To T vight

ph abovt T X~ aKIlS

vap¥ v&/ﬁ'pm//g by o foctor of 3
U ynt 7 UP.

o shift T 3mph

o (6%1601" e @/a
0 5‘\’V€’ff/‘/7 T a
. Shiff T 6\/{1\0

25
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Lb- If the graph of f(x) = x2 is shifted right 3 units, vertically stretched by a factor of 4, reflected about the x-axis and then shifted 2 units down, what is the
equation of the resulting graph?

ﬂlx\: ’“{(*“332’2

26
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0. Use the table below to evaluate the following:

x 1 2 7 12
f(x) 12 (7) —2 (10) (5
g(x) ( 97 —4 —8

@ /(g 01) 3

() g(r 7> D
© g(f(12)—1) = 3(5“\5 - 3(“‘\ :m

January 12, 2018
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1.%. Expand the following function using properties of logarithms:

B (2x—7)3(4x—3)
10 =toms (G055 )

= Joas ({26 (4 - |033((><+63m\

(xrS) + 'O%s(

(8 x-%‘)"zs

L)+ 53y — | 109 o
;@c‘ktuzﬂ)ﬂo@s”“%’ ‘0‘3”3(”5) 2109318

=) \

January 12, 2018
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(x—2)(x+3)
(2x—7)(5x—2)°

s of
loob9 o TV \IOLUC:’WCL(‘_D{

17 Find the zeros of f(x) =

(1,0

(7

A

January 12, 2018

OB W/“)D\
N

29
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Multiple Choice and True/False Questions:

30. Determine whether each of the following statments is True or False.

-5
(a) For a quadratic function f{x) ax® + 5x+2, the minimum value of the function occurs at x P for any valoe o f a. Folse

(b) The graph of a polynomial is continuous for all real numbers, TvV €
(c) If a polynomial of even degree has a negative leading coefficient, the function value will approach negative infinity as x uppmuchcs_[gcgwéfu infinity.
[

(d) If a polynomial of odd degree has a positive leading coefficient, the function value will approach positive infinity as x approaches positive ier_lﬁnity.
Trv

(€) The domain of ¥7x 3 is [3,) Fal%%

0] W—x 1/6y1/4 Tvue

(2) The function, f(x) = 3%, hasa zeroatx=0. FalsC

(h) 4t =, Falst

(@) 1 £(1) = 4, £(4) = 3,8(2) = 2, and g(3) = 7 then g(f(#)) = 1. FalK

() If f(x) =22 +-dx — T then f(x+h) =27 4 4x—T+h. Fal®

31. The cost, in dollars, of manufacturing x units of a product is given by C(x) = 4x+ 15000. The demand equation for the same product is given by
p= —%Ox—f— 22 where x is the quantity demanded at a unit price of $p. If the selling price of the item is determined by the demand function, what is the
maximum profit that this manufacturer can obtain’?

(a) $15,000
(b) $25,000
(c) $30,000
(d) §25,500
(e) MNone of the above

30
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32. If f(x) =3x> —4x 1 7, find and simplify flxt "‘; fix),

+3h—4
Y 3h—4

—2x2 4 2xh+ 12 —4h

(© A

(dy 1
(&) MNone of the above

33, The graph of a quadratic function that has a vertex of (3, —3), opens down, and passes through the point (2, —5) has a y-intercept of
(a) —3
(b) —12
x
(d) 15
(¢) None of the above

Vx+ 100 5
5+v2x—T
— 100, —59) U (—59,20)

(B) [3.5,=)
(©) [100,3.5)U(3.5,22)
(d) [~100,0)

(e) None of the above

34, What is the domain of

T4 2
35. Which of the following is equivalent to W?
32x
(a) a1

1 3 x 4 3x
® 5% (3) (5)

192x-2
© g

21—4
(@)%

(e) None of the above
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ifre2 )
. * , which graph below represents f(x)?
ifx=>2

4 - 2 R

37. Determine the domain of the following function.

flx)=
(a) (3,4)U(4,e0)
(h) [3,4)U(4,%0)
(—ea,4) 11 (4,=)
—eo, 3)LJ(3,4) U(4,20)
(e) Mone of the above

2 —Te+12

January 12, 2018

38. What amount will an account have after 10 years if $3,000 is invested at an annual rate of 3.15% compounded continuously? (Round to the nearest penny.)

(a) §7.110.78
(b) $4,109.08

c) $70,008.19
@ $4,110.78

(e) None of the above

3
39. The demand for a particular flashlight is given by p = T000™ I 12 where x is the number of flashlights demanded at a unit price of p dollars. If the

demand function determines the price that the manufacturer sells the flashlight at, what unit price will maximize the revenue?

(b) 38

(c) $2,000

(d) $12,000

(e) NMone of the above

32
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40. Given g(x) = —x* } 3x 4, find glxi ’2 g(x)

267 + 2xh+ W2+ 3k

(a) h

(b) 1
() 3—h+2x

Zx h+3

() MNone of the above

W3x—T7 0

41. What is the domain of f(x) = - ——="
V13 —dx

(7 13 U l3m
(@ [37) (3 )
[7
(h) _5,““)
© |5)

T 13 13
@ (3’?)“(?*”)

(e} MNone of the above

42. If f(x) = 2 — 7x+ 5 and g(x) = V/9x3. Which of the following is equivalent to f(g(x))?
2.93/5,9/5 _7.91/53/5 1+ 5
(b) 9'/5(2: —Tx+5)3/5
() 299x—TVox3 15
() 9(2 —Tx+5)3°
{e) None of the above

43. Solve the following equation for x:
logg (2x+ 1) +logg (x) = logg (6)
(a) x=0.5and x = —6only
(h) x = —6only
x = 0.5 only
(d) x=—11/2and x =6 only
(e) None of the above

January 12, 2018
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bd
4. If log, 2 =0.2789 and log;, 3 = 0.4421, what is log,, (I_E) ?

(a) 1.1631
2.836‘9

(c) 4.6053

(d) 3.3947

(e) None of the above

45. Given the graphs of f{x) and g(x) below, write g(x) in terms of f{x).

@g{x}: flx+1)+2
(b) g(x)=—fx+2)+1
(©) g(x)=—flx—1)+2
) g(x)=flx+1)+2
{e) None of the above

t,J|r+"-l
46. The expression s = is equivalent to which of the following?

2 23,2t

(h} 4 e x+11
(C} 2 2 4:’." x+11
(d) 2—2x+5e—x—3

(E} 25 —Z.te—x+] 1

January 12, 2018
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