KeY
Math 95 Final Exam Review

1. EvALUATING FUNCTIONS AND DETERMINING THEIR DOMAIN AND RANGE

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

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

e Exclude any numbers that cause division by zero.

e Exclude any numbers that cause the square root of a negative number to occur.

Example 1. 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.

Funetion Domain (SB Notation) Domain (Interval Notation) | f(0) f(-2)
F@ = 5ot | Sulaisaced ambecd  (-09,00) ] T
-1x+320
I PRV == B I PYRIED| (-,%, ] 53 | I%
254
is% flz)=-3(z—1)*—4 g’xl v 1s o real n\,\w\\gur% <—<30,oo> -7 -3
3
SMFOR = Sulv+ 2% (-0, AV(2,00) | ¢ | 3
x 7L

Example 2. State the domain and range of each function below using interval notation.

Ficure 1 FiGure 2
Ty Tv
& &
4 \j 4
2 2
RS 5 » z
4 \ﬂ\k 2 4 B (3] 4 2;2// 2 d B
—4 —d4
—5 —6




Math 95 Final Exam Review
2. EvaALuATING, SOLVING, AND DETERMINING DoMAIN AND RANGE UsING THE (GRAPH OF A FuncTION

Example 3. Use the graph of y = h(x) in Figure 3 to answer the following. State all solutions to equations

in a solution set.

FIcURE 3

(a) State the domain of k. (f) Ewvaluate h{1).
(- 0o, o) h(1 = -
(b) State the range of h. (g) Solve h(z) =1.
(-0, ) et
So \ntion Sk % E }3
(¢) Evaluate h(0). (h) Solve h(z) = 3.
=5
h(0) = -a b
So\w’H av &e_sf . % 57}
(d) Solve h(z) =0. (i} Solve hiz) < 2.
= o x=3 vsd R %20
Selutiom Sk = ,%% Solubicn Set: (_oo,ﬂ\)u,w)
(e) State the following: (i) Solve h(z) > —3.
z-intercept(s) . (2,0 ) 0«\(9, (%,O> -l < <
y-intercept: (0, - Q) Se lution Set <- \, " )
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3. SkETCcHING GRAPHS OF FuncTiOoNs By HAND

Example 4. Sketch the graph of y = f(z) for each of the following functions WITHOUT a calculator.

Clearly label any z-intercepts and y-intercepts.

(2) f(z)=3z-1 (¢) flz)=(z+3)*-1
Ficure 4 FIGURE 6
H = 3y-| T vex \-QX .
: ¢-3,-1)
1y
% 4 S| D
lo s 5 b ! Loo-q| e
-3 ,-|
S -2l ©
- 2
ol 3
o il
x-intertept ("3,0) % - ke cepts (-4,0) and (°2,0)
' - ‘\T" (0/ %)
\i»'\’\'\(E’J(CQQ‘k : (O)“\) \{ “\*UC/QJP
(b) flz)= (- 1)*+4 (d) flz)=4
Ficure 5 Ficure 7
-0'-,.\[ W'"Y
\/(’/Y*:CXV‘ ('/L,)
X N = | \/'—U[
N
| )
_02 _5 : 'X( | I
_I 6 10 -5 105 “lo -5 ' o
O 3
;|4 N
2| >
316 il
,_i ,9 \{: »(’)(—\31-\—"\
A- e s~ (-1,0) anal (30) ”“"’\%(C(’/P\’ Do
. : A
\'"V"(k@(bbq'\' (OJ%) \{"KAQ:QI(C@P{" (01 l)
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4. FinDiNne THE ForMUuLA OF A LINEAR FUNCTION

Example 5. Suppose that y = g(z) is a linear function and that g(—2) = 11 and g(5) = —3. Find the

algebraic formula for g(z). Po'nTs " (-2,1)) cend (5,73)
- 5=\

m= P y= -dx +b Coc mulon Slx): ~Jd~ +1-
Y N=-2(-2)+b
* 1= d+b
e} = b

Example 6. Suppose that y = h(t) is a linear function and that h(4) = 6 and h(10) = 9. Find the algebraic
formula for h(t). Posnts (4, b) cU\o\ ¢ ]OJO\)

-6

W‘:TT— W:‘ath\’ Cormnla - hit) = L E+Y
0 -
.2 o LTy
G = a+b
- 4y=Db
2

5. COMPLETING THE SQUARE

Example 7. Write the quadratic equation y = x? + 12z + 5 in vertex form by completing the square. Identify

the vertex.
\\;fxz*lfl% LS b=1I2 (
326 L (-6,- 31
\I = f)(z+|'2_7( +73(.D "3Ca +6 : 2 \/@(-\’ZX &/ >
(%) =36

¥ = (X412 ¢ +3C) -36¢9

\’ = (’)C-PG)?—’ 26+5

)

Example 8. Solve quadratic equation 2 — 6z + 1 = —10 using completing the square. Clearly state all real

I

(xf&)zfé\

and complex solutions in a solution set. Centinuned .
x -Gx+l = -10 -2 =+ 2
% =G+ -+ = 1D x- 2= 512
(v -Cxrq) -4 =-\0 v-% = r o2
(x-»)r -3 =-10 x = 3+ cJo
(x-3)" = -2

Selukion st $ 3403, 3-0 /2
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6. GrAPHING FUNCTIONS AND SoLvVING EQUATIONS WITH YOUR (GRAPHING CALCULATOR

Example 9. Sketch the graph of y = f(z) for each of the following functions WITH the help of your

caleulator. Clearly label any z-intercepts and y-intercepts.

(a) flz)=+vz+4-3 (b) f(z)= 5

FICURE 8 Ficure 9
x |y N J:\ i X | v
-4 ,’5 | R ﬁ
3| -2 T ENS. M
o | - | R
S 0 ; | ' l ‘ e -4 UV\ML
0 | =029 i i 1 T 1° ’5: »/‘S/’—-"" Il B
! -2 -9
o] : ol -2
| 4| -
' l -0.5

1A "
10 e 10

fy—.\/\’\'U'c,p/P'\"- (9,0) \{—\A{:QI(CQ,P‘\’ (0;'-\> = -4 \I'I/V\QIC@P{- (OJ’Z>

Example 10. Graphiecally solve the following equations and inequalities using your graphing calculator.

Clearly state each solution set. RO\M\Q\ A\ s lubhons aclurme Yo 3 Aecimal P\ALQS.

Fi~ [F7-#:
Faw |Fen|

(¢) —16z%+64x+3 = 0 (Use the ZERO feature)
e el oo 2

(a) —16z% + 64z +3 =10 |CREEREhmmm:

Fi-
Tonls

g’x‘/x =0 \L 33%?% w1 f=le -Integeectio - , L
/ HMAX=1a n};ﬁ : lzsfagﬁa TG y /y = 0'0 I(p/ L' Oqé’
x=cl=1. . S 463387 uc: .
Hm 1 n=|3 . = umi "'f - 1 E| . FRAIN FAD ERACT FUNC
Urax=5. gmax =20,
gsc1=10. Gec1=10) [t

=res=1.

T -ie‘-lfag%&égs : e
Mﬂl” ' MﬁIN. = EAD EXACT ‘FI.INC- —_— Zer .
“Re1d. 0463387 yc: -1 eI
MAIN RAD EXACT FUNC
s/ /
(b) |—2z4+7>1 (@) z°3=z2+1
_ . b1 racs s rara atlor s ranl - |
% o\ wtion gﬁ:\' . Fi-
TosTizvem]
imég= we n__.li (1S isleham[rFace e ash|riathjor am Fanles
(’501 53 \) ('——\JCX)) war =1, -)l(gg.il-"sectm i z
Hn i n: _1 i FMRIN EAD EXACT FUNC A~ l
aMax=o. - 4 \’)4 ~ {. 40
L bt 1 = 1 n Tg:;s Zﬁ%:n Trfsce h;:aph t-1F§t~h DrEg;\l Finl::
HIEE=E,
Intersection
#oi 1. 83994 ve | yol 2. 280044
AN B |orntdrsection— e FARIN FADERACT O
| ——— | HEEZ. cil.
MAIN RAD EXACT FUNC
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7. Sovine EQUATIONS ALGEBRAICALLY

Example 11. Algebraically solve the following equations and inequalities. Clearly state each solution set.

(a) 8< dx+12<16
"D <+ 12 %16
T8 -2 N2 < Vo VL
A0 < dx <4
3“0 > i?f > 1
M 4Ty
5 72 % 2 -

S Y <5
Gl im <ot %y\—lsx<5}
ot [-1,5)
(b) V2z+18+3==x
m*g__ﬁ (neck ' A= 9

(
—

Jayng +7 -
\Rxf\g =%-3

2z . \S?(: N 3 7 C[
(Vg )= () c+3 = av
c’]’x_i-]% = ’)(Q-/ Co%"’q

1\

O =% -9%-9 chock - x= 7 .

9, = (x~D(xx) m+gz -

e +3:-]
d + 3 7|

Solwkion St 743

9= 0 e X+\=0O
v =9 x = |
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Example 12. Algebraically solve the following equations. Clearly state each solution set

(a) I28_4=Ijz (nacld: 4 = Check: x=-2
e 3 8 i1
4 R IR -y e
Qb ~ % T4 _——-%——— 'S M\J-QQ\\/\&Q/

= -~ ¢ -
(=N (42) ~x+2 -4 ¢
o
)3 x ; - 5 - _
< {(\2\(?‘\2” <"u-) (e-2)( 2) 12 o
2. 2y

& = x(x-2) I

9 = ?.1'3)(
= A -3 - , |
0 AR Solukion Sk 343
®) = ('x—-bl](’)<4’1>
-0 a. «*2=0
x =Y v =4
(b) 5z% — 4z = —1 (State all real and complex solutions)
* A *u
'L( = - = -
S e =-| 2 =
Q'XL_L{’X‘—\" - g—_,{— 5—
H_\:\)(_H)l_z{(ﬁ)(\) (jl’\ SJ\’O\J\&O\/&‘(’JV\NL/ /k % - 7 )
C o acs) e bt
tC -
1 12J1-20 Selukion gt 5 }
| O
X‘i
T o 60 in Stonded Form
{ xS0 (r.i oz
X = s 57 5,5 5
N = HE Do
1O
Ca(ax i)
¥~ o
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8. RaTional EXPoONENTS AND RADICAL NOTATION

Example 13. Simplify each expression below using the rules of exponents, Write all simplified answerz using

positive, rational exponents. Assume all variables are positive.

(a) (°) (b) =% () 52t/ 423
L\- 172 CD'(’l/z) V1 1/)_,‘13 /2 1/3’ '/2*1'/3
() 7= x %/31% S ¥ =5«
\
L
> x i1s - V3 _ o< Ve
= « = _695

[
7 -

Example 14. Write each expression below using radicals.

(a) (22)3/7 (b) 2237 (¢) a4/5 \
2 -4(s
(2x)"7 = \)(?ﬂc) 127 = 2 KooE s
- * %%3 il \

Example 15. Simplify each expression below as much as possible. (All expressions are real numbers!)

(a) 42 (b) 472 (¢) (—8)%° Alrecnakely

= -I/2.: _L_ 23y ]Cﬁ (-9)"- (U—'g)l
4 = W 9 qi (-2)

] i = e . (-2)°
ﬂ e <-{ = b\
2

\

I\
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9. SIMPLIFYING RATIONAL EXPRESSIONS

e Only factors cancel.

There are three important facts about rational expressions and equations:

e A rational expression is equivalent to another rational expression when BOTH the numerator

and denominator are multiplied by the SAME expression.

e An equation with rational expressions is equivalent to another equation when BOTH sides of

the equation are multiplied by the SAME expression.

Example 16. Simplify the complex fraction below as much as possible.

3
(EL} r—3 .L__ 2)
B 9 x-3% _ X -3 . -7
x—3 ~ - ~ -
-3
%-3 + & xX-2 + A
2
] W(X—B>
P S
<X-5 +Q\>(’x—3ﬂ
> (%=2.)
-— "y x’

pa—

EN} ¥ 3 (x=3)

.3
o+ (x-2)

I

2(x-2)

I

x_—
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Example 17. Perform the indicated operation and simplify the expression as much as possible.
2r+4  x*+dz+4
(a) — :
¢ —bHr+6 4dr — 8

A~ N . +L\f)£-\-¢\ _ Q%JCL[ Y- Q

—_—

e VA PO AT

- 2G| 40D
) (x-%)  Tre2)(y » D)

- S
Cx =D)(x+2)
(b) r+2 x+1
r—3 =r+4 Leo . Cpc-ﬁ;jc»xw.q
XA A _ f)é-l’\ - N+ x| o -3
x-> LEY o> e xa g gl
_ _OeDGed)  et)(4-3)
DI TN (x+94)(x-3)

Cx2) (et = () (=3
C N EATY

%z*ﬁo‘x%—% — (xz—ix —3)
C ')<~7>)C’>u-4>

i
X Flhox +Q — ¢ +Ax+3

(x =2) Cx+4)
B D+
Qx_—%}(,’)(' +C\)
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