MTH 95
Final Exam Review

Complete the following exercises to help you review for the final exam. This review sheet is intended as a
problem set for you to practice. The solution key is posted along with this document in our final module.

Part 1: No Calculator

Factoring and Solving Quadratic Equations by Factoring

1) Factor the following polynomials completely.

a) x*=25 d\cctrt/\ce 0¢P SQuores b) x*—12x+35 pMonC qucarc\-gc fevnomel

=(x+8)(x-3) = (%= 5)(x7)
¢) 2y°=6y*—56y LD frsy d) p*+12p+36  pefect squoe trinomef
= 2"j (,_d"-‘-_ 3y — 1) = CP+ 6Y-

= 2y (4+41) (4-7)

2) Solve the following quadratic quadratic equations by factoring.

a) 2x*=7x+6=0 AC= 1 b) 2(x+3)=x(x+1)
2_ - = D=2 Lrtlo = x* 4%
S = SR O ==

x (2%-3)-2(2%-3) =0 0 = {x+2) (3

(2+-3N(2) = O x=—1 or W=
2%-3 =0 or x=-1T =0
2R =2

Sketching Graphs of Linear Functions by Hand

x = 3-_7_ or x=17_
3) Sketch the graph of y= f(x) for each of the following linear functions WITHOUT a calculator. Show at
least two points.
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Evaluating Functions and Determining Their Domain and Range

The domain of a function is the set of all possible inputs, which are typicaily x-values. The
range of a function is the set off all possible outputs, which are typically y-values.

When determining the domain of a function based on the formula:

¢ Exclude any numbers that cause division by zero.
¢ Exclude any numbers that cause the square root of a negative number to occur.

4) Algebraically determine the domain of the following functions. State each domain using set-builder
notation AND interval notation. Then find f{0) and f(-2) for each function.

Function Domain Domain fl0) f-2)
(SB Notation) {Interval Notation)
f(x)==5x+7 ix\fxlbﬁ mcl#'-I (o=, oo) -+ '3

HOENETTE R R 5 4

i'ﬂ]'xé,;-:is (~ee, 1.S] (3 VT

2
FO==3(x=1) =4 | § ) x sacal #3| (oo, o) -7+ =31
f(x)=[3x-6| %) w1sa el #3 (=, o=) (p 2.
Flo= 4x+1 Need 37‘-"3‘;-:2" -
3x-6 x#2 Comy 2y (2,09) -1 -'_.
-t

i_'x ]'x aﬁl-j ! ! @ L

Flx)= x—6 Need Cxl-tx)zb -;"O

- _.\:2+x—6 x+i 1:-1:#0
K3 end ®EL (-ioj"s)\’(’l,n“(z}% ‘ 2

ixl X #-.L'X*Z}

5) State the domain and range of each function below (Figure 1 and Figure 2} using interval notation.

a) Domain: (~co, =) b} Domain: ‘:"(’J'L‘)‘J (—'IJ l_]
Range: E‘“‘,OO} Range: (’31 "‘1 v ('Z) 61
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Evaluating, Solving, and Determining Domain and Range Using the Graph of a Function

6} For the following graph of f in Figure 3, determine Figure 3
a) f(2) =73 b) A0) = -§
c) Any x-value(s) for which f{x)=0
~=1 or x=S 24 IR & 1
d) Any x-value(s) for which f(x)=-5
= or xX=I(p
e) Any x-value(s) for which f(x)=4
x=3
f) Any x-value(s) for which f(x)>3 g2) Any x-value(s) for which f(x)<0
(2,4) [o,1] v [SI oo)
h) The domain of f in interval notation. I} The range of fin interval notation.
[O / 0':;) (—oo >, L(]

Simplifying Expressions with Function Notation
7) Let p(x)=4x*-9x+7. Find:

a) p(x-3) =4 (%3 -A(x-3) 47 b) P50 = (5,0 A(5) 473

= 4 (P-bxr) -qx +7F +3 = Y (25a*) rusx +H
= “[\‘2 -'ZU\‘:‘ *'36 _'c\‘!'- + 3%

U = O x* +45%
=Yx* - 33%x +FO

n

B3 (‘-\xz—om‘r:f‘)
32_)(2——'-:,1.)( xSl

c) p+4 = 2Oy +F +Y d) 8p(x)
= YxF—Cx +\)

il



Simplifying Rational Expressions

There are four important facts about rational expressions and equations:

Only factors cancel.
Restrictions occur when the original expression or function was undefined, but the simplified
expression or function is not. These need to be stated in order for equivalence to hold.

A rational expression is equivalent to another rational expression when BOTH the numerator
and denominator are multiplied by the SAME expression.

An equation with rational expressions is equivalent to another equation when BOTH sides of
the equation are multiplied by the SAME expression.

8) Perform the indicated operation and simplify the expression as much as possible. Include any necessary

restrictions. Fechr end Plip dwsor
4 t+8 T (D) 2x+4  x+dx+d 1wy H6=Y
a) 3 ' T 7 AL . b) 3 o = ¢
£ +9t+8 2t—6 (E+SY(Er0y 2t -3) ¥-5x+6  4x-8 Lest(ed) (e 2)®
2
E# -8 ~ 8
) = x *F L
({‘S'ﬂs (‘[‘."3) ('K"" 3) sz) )

Need Common denoms.

Shert- by c\m(:,nj Fecters

y+2_y+l (w+2 (e g 3 15 . _3 \S
c) y=3 y+4 = _(:3!_“'-3)) _ 'va_;'_{) ) x+9+x2 LYY oy 4 i)
( yt - Sh)) \$
i _]gi’ﬁﬁﬂ_"—“) - G (s = G Cort) ¥ (et Der)
y D) (yre) (4-3)
= 3% 12 - \y
= M . 92— 24 —3 Cx-\-"D(x‘H) (A ™)

)lyr (-3
(y-30yr) TG o 27

= By+\l - Cras) (et
(:T%)(U"“) = 302
G (xM)

\
%
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~
X
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LCM of inkoracl deuns
15 (e (=)
9) Simplify the complex fractions below as much as possible. Include any necessary

strictions.
3 LM of \nkracl denoms u (w3) .
t (LS =)
a)_&.% b)_fz-_lﬁ B camicisatn) . t
X 4t-16 ~ Ye~-u)
2 (%~ G HE-D Y ey (o)
Mﬁ ) 2 +4t e ¢

3 L2
6—:5,65—3) +20x~3) = J (e —ay~ ) t# O,
=
X + 2x—6

=
Ax—
i =2

3 (x—z)

—3"5_'2)'7(?‘3

i

[}

Completing the Square

10) Write the quadratic function g(x) = x> +12x+5 in vertex form by completing the square. |dentify the
vertex.

_‘_%’)1': ¢? = x4 12%x + 36 ~36 +5
=36 = (x+6) -3

Te verkex s et (-b,-31)

11) Solve the quadratic equation x* —6x+1=-5 using completing the square. Clearly state all solutions in a
solution set.

2 - (p
-bx =-—
(%)= &3 :z_ex 9 = ~or9
= (x—?ﬂl = 3
x-3 = +Ja
x >3 +(3

MNe So\-hea se¥ L %3-@, 3+f§3



12) Graph f(x)=-x*+4x-7 by algebraically determining its key features. Then state the domain and range

of the fuaction.

(2) -3 )

Vertex:
x-intercepts;____ NONE
y-intercept: ( 0) —})

Domain:__ (oo ;0"—")

Range: (—-ao,, -3

Y

-

G e il . 7 G

Solving Equations and Inequalities Algebraically

13) Algebraically solve the following equations. Check solutions and state the solutions in a solution set.

a) |2x-9|-4=7
\'bf-"*\ =1l

1x-Q =\ & 2w = -\
1X = i) oc 2x = —7—
* =\ or o= "‘

X _ —4
¥’ —10x+25 x*—=x-20

c)

ox . =d
(x-S$)* Cr=5YxX)

b) 2x*=—11x-5

AC=\O
(OIOER)
(@)« () =\l

2x% +iix +S =o
262+ + ¥ v 70
25 (AT) 4 l(X*S) =2

(x+)(2eH) =2

xX45 = or 2x4l =
=-S5 o 21(-“--"
x="Y2

LEM o Xaovebhs o C\C_g\zc\&—*\

Zbeefoed = T e )

w (x+) = -4 (x-%)
¥Frux = -\AUx +20
xt +Bu #2D =
(x+w0) (x-2) =0
K= —\O o

x=7_



d) ¥y2x+18+3=x
\J'Z.x-rlg = x-~-3

2x+IB < C?C—B)z
2x+ 8= xt-6x+A

Oz % —8x -
O = (x=-) (xrt)
xX=4 or =—
7 Yomeh eckad{
Sp\-“'n&. sek S ic\}_
f) x(x+4)=—4(x-5)

xFr4%x = “Mx + 0
xL+Bx —20o =D

(x+1d () =

X=-\0

o

wx="72

h) |-3+3x=|-2x-¢|

~353x =-2%- 0 o6 ~2+3x
& Gx = -~ —3+3x
= -3/3,

or

14) Solve R= &
g+s

for s.

l L
Rig+s) = 9
]2.3 PR - 3'15’

RE —-3-15'. = -R79
S (R~ = -Rg

= =Ry

e) 2(x+3)=3(x-7)

Txrb =23x-~-21

&
QF = %
K=+

1 1 4
+ =—
x+2 x-2 x -4

(,x+z')(§§(&!§ G'—_z) = (}c.,\?,)(_\g—l) .

Y~ + XA S

1

x<

W

\.1
Y
2.

But xX=1 doesna™ clece (-
S M cre. N9 Solhuaag |

= - —Zx—'ca)
2% + b
- q

\(
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15) Algebraically solve the following compound inequalities and state the solution set in interval notation.
b) 2x+5<-17 or —4x+10<34

a) -8<—4x+12<16
-8B <L -uxn a_.n_ﬂ_ ~Yuriz e\ 2% < -22 “Mx £ 24
—20<4-Ux ~“x < X<\l G x >~
5 > x ==\
x< S e N o -

0,s) ootV [oe=)

d) 1-3x=2-5 or x—-5<-8

¢) 2—-4t<10 and 4+2t <10
Meeg 2Ll Bxdb X E73
L2 Y tE63 x&Q o x&-3
—v—— >
-2 3 :E g

(o= Z]
e
-2,3)
Solving Equations and Inegualities Graphicaily

and y =3are plotted in Figure 4. Solve the equation and inequalities

éx+3
4

16) The equations y=

graphically. State the solution set using interval notation where applicable

3 Figure 4
a) —x+3=3
4
x-:_-g ar = O SEE— 4
b) %x+3>3 .
-10 8 -8 .4 2 0 2
c) Ex+3 <3
4

L=, o]



17) The equations y=-0.5x> =3x—1 and y = x+35 are plotted in Figure 5. Solve the equation and

inequalities graphically. Figure 5

a) -0.5x*=3x=1=x+5

X==b o ™= -2

b) -0.5x*-3x-12x+5

C"e; - ?—:\

c) -0.5x*=3x—1<x+5

(-‘k’z"c) o C'?., Cﬁ)

Part 2: Calculator Permitted

Applications

18) Because of startup expenses, suppose that it costs 5100 to make the first specialty cookie and $1 for each

cockie after that. The average cost, in doliars per cookie, to make x cookies is given by C(x)= e .
X

a) Find C(1) and interpret the result. Use a whole sentence and include units.

CtH= ":’9(‘9' = o0 N csv:rc-ae Gy 'F’" asae 'N

meke )| Cookie s HIOD P cws e,

b) Find €(200) and interpret the resuit. Use a whole sentence and include units.
C('?,OD):‘ m - | Qqs Te Q\rﬂ‘tjc cont ?v cSke to
L meke. 200 cookies S ﬂ ’.olqs P Galewe,

c) Solve C(x) = 1.19 algebraically, and interpret the result. Use a whole sentence and include units.
% +§a 1.1 Th ord lo cbc.\— Yo CoSk Fer Costhe
x = b
Jonn = EHMOI} or wa- Whee

x SERCA
.(.;aoc‘\ - é.\qi mcke S22l or S1L ceoks,

Q&
o.& 7 &

X = 521,08



19) Georgia bicycles 12 mph with no wind. Against the wind, she bikes 8 mi in the same time that it takes to
bike 14 mi with the wind. What is the speed of the wind? State your final solution using a complete sentence.
v % Le '\'\f\\s/ ¥a) v-s?‘n.

vy A dulce toai | e -
14 24 x \"‘“

e Taxw
J 3 J2~x .‘_L

2-x

| A\
€ur’vsed } be Qqu&‘
"l_,\-i-_ J— -§——

2 . - %
l ke \ 'T\’_ \A\‘\d -5P¢d S cleot

MGz = B(rn+x) 32F ~ph.
168 ~14¢ = A6 r8x%
-22x = “12

x-3— ,-6—- 3%

20) Suppose ane painter can pamt an entlre house in twelve hours, and a second painter takes eight hours.
How long would it take the two painters working together to paint the house? State your final solution using a

complete sentence. Lzt ¥as b2 X, nars
A ]‘, Youses) fire (W') rc-k_
one ?cmlrf | 12 =
CAdle, / g oD =19

“p 4y

«—/

LCM o F denominches 24 x

> Togﬂv i wo\d

Zﬁ-b fle Hom 48 hass
Sx = 24 A peak A ouse,



21) You drive 90 miles along the Pacific Coast Highway and then take a 5-mile run along a hiking trail. foup

@i‘n—g_rﬁe is nine times that of your running rate./If the total time for driving and running is 3 hours, find the
average rate of running and the average rate of driving. Write your final answer using a complete senfence

including units.
let x be
hsknce Cm".'.) rete t—.M YD‘rkru(\!\mA
o ao. re :
e qo QK Ax
ke, 5 x =2 3
1 Ke fean * ™ *_D“—“_,V"cb 3»\04")'
90 s
ax *x T 3
‘2 T é‘ = YCoa (an i SM’P\\/
\ |
-
S =x

22) Working together, Erica and Shawna can answer a day’s worth of technical support questions in 4 hr.
Working alone, Erica takes 6 hr longer than Shawna. How long would it take Shawna to answer the questions

alone? Ler Has Ve
> ot G\""“’h“"l\s) [
Evica \ b wre \
S\,\OW_AQ \ x _7\; T \233\-3—‘:
o
| e 1 ] =
x+r6 T X T J =6 or mad
T Conled—  oi\- XK=
1 _ € " {
\"!X(K"'é) (x.re + * "L{)“CH'G’) ~ ekes FASL i e
Ux + H(x+6) = =(x+6) Shomne 6 hews
Ye + Ux #24 = x%xbx
O - = o g Fe 7»—«::\*-5
xXt2x—2M / (f- sle warts Aore

D= (x ~&)(xey) ~~






