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a.

12.

13,

14,

15.

Given a parabola whose directrix is y =8 and whose focus is (7, 2), find the following

The vertex of the parabola b. The equation of the parabola in vertex form. & RESaam. ‘g"“ﬁx

=% L\ = -2 7
1S P p
( \ (x-F) =-12 (Y-s) x

=0 A
E(yﬁﬂ-yf

-& () +S = Y

Given a parabola whose directrix is y =-5 and whose vertex is (=6, -3), find the following

r 3

A 4

The focus of the parabola b. The equation of the parabola in standard form. 4

(-6 1) P=2 Yp=8

%
(x+6)=B(y+3) ) .
Xt X+ 36 =3y + 24 ) i
X tox +12 = By & 1=
Ly*v 2y .32:: y
Given a parabola whose focus is (4, 7) and whose vertex is (4, 3), find the following Z
The directrix of the parabola ~ b. The equation of the parabola
y: =1 ? =4 ‘-\?—:. Ve
T
-&) = -3 < >
(7‘ ) \g (Y v cy \I:*‘
Which equation represents a parabola with a focus of (0, 4) and a directrix of y =2? N v
, 2 \erfex (o ,33 .
(1) y=x"+3 (3) y=—+3 r=
2 ? = | L\? = 4 . .
di'ﬂk\i = >y-=1_
% < h
(2) y=-x*+1 (X—b) :MLY-'S) N '
b i Yy~ .
K= dy % ¥3=Y

Write the equation of the function, and its domain, y= Jx, after each of the following transformations:

shifted to the left 3 units b. shifted down 4 units
y: \‘S x+3 Y“: I -4
shifted to the right 2 units and up 3 units d. avertical stretch by a factor of 5 and shifted down ¢

y=Ix-2 +3% T IS T
vertically compressed by a factor of 2 f. horizontally stretch by a factor of 2
and shifted up 3 units. Y—_—; S L x

Y: '%_W +3

g. horizontally compressed by a factor of 3 and shifted down 4 units. Y= Rx -4



16. The graph of f (x)= ¥*+6x is show below on two separate grids. Give an equation and sketch a graph for
the functions (8) f (-x) and (b) ~f(x).

y SR (8) =56 -
< ; . 51 ] ,-0 - | . - : : _.” .,A..A...,;’.éo}hx
oneX”
X —-ON\S

~506
17. If f(x)=-2x"+5x-3 and g(x) is the reflection of f(x) across the y-axis, write an equation of 2(x)
0= 5D == + BED-3 =& BB~

18. Ifthe point (~3,~5) lies on the graph of a function /(x) then what point must lie on the graph of the

function —h( x).
E W ‘\ (.. 335}
19. The graph of y=8~x" represents the graph of y= x* after “ “
(1) & vertical shift upwards of 8 units followed by a reflection in the x-axis. ) {
) a reflection in the x-axis followed by a vertical shift of 8 units upward, B" - X d x -0xis
(3) a leftward shift of 8 units followed by a reflection in the y-axis. > Sy wp
(4) & reflection across the x-axis followed by a rightward shift of 8 units. 25 = -‘X *3
=3 -x*
20. If the function y=—f(x—4)+3 were graphed, write the transformations to the graph of y=f(x) in the
order that they occur. 3" -3 CK;‘D *‘%: 2
® Hmmn\-ﬁ 2 : _
® S Suk @ s+ Yo e wighr K units
&\\ﬁ @ (QS'\Q—&‘O(\ in *‘\’\ﬁ ¥~ Mi&
@ NoxReod

21. The graph of y = f(x) is shown below. Consider the function y = g (x)[deRned by g(¥) SZ7 3T
2. What two transformations have occurred to the graph of 4
fin order to produce the graph of g2 Specify both the

transformations and their order.
6585653, Dl S O3 :
@ Nerkeod ani®t down A )
3 unrs
b. Graph and label y=g(x
40=3"g"-3 I Clrd) (32 2,0 (5,8) LK
=l -3 QOO (o, 6B, 2,70 3,3) 0
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\
\

mz,.&p % values by 3

22. .H_po graph of f (x) is shown on the grid below. Sketch a graph of S(3x Y ‘on the same um" of axes.

o mﬁo the domain of the two m:znsos,m raiwa%vgf a. h(x)=+2x-8 b. ho&nqllwla
../ Domain of f(x): Domain of f(3x): oF B - ] Ax—-8 =20 By >0
" Eaal [3.3] = ax =8 i il
'Sy < % X =4 3
£ mvm XWW\W nﬂxaxh.mw
| S f B >
23, H»..\A ) i fis (2)= * d §x) = ABx+12 & g@)= x+.~
%) 1s an gven function and £ (2)=~5 then what is the value of 41 (2)+2 \A..uv ? 3x+\a=0
oppesite xs (2,5 .,we.w . mﬁ.wu 2ax = -2 X¥F+0.
bP?n. S o= H(EB) « aAE-s . X -7
. E G2 e ~20 4 (-\&) = - 3D . o xzH
24, Hm\.?v is .E.@Emsn J(3) =4 then what is the value of 27 (3)+4/(=3) w%/ A Nl;\w
o We x's 3,¥) QA8 vASED
5 i N QD P HERD Fa,e=
copposie B> €3, B +(-1>="8
25. Emnvnea&? determine if each of the following functions are even, odd or neither: g zly)= E h .\Aavu_ulm_
) @ y=3x2-3 NE\THEE (®) y=5x*+12 EVEN 2 AW reol
=3(x0-3 =BHET oppodite x's A\ real V.1
w J L gt numblrs
.m| -3x-3 y= Sx*y\a 6 numblrs
@M .w =x’+7x-3 NEVTHER (&) f(x)=2x"-6x° QDD
EERPNSA X T SE=a- XY -(-xF  oppesive Xs
& 3 $E=O=-27+bxr3 oﬂun@?o 8
¢| - -k TIE TR : jo F(x)=3 +14x-5 k Bx-22 __
<Bx% Hx-5 =0} Bx-ax =)
() g(x)=-34°~7%" EVEN ® s Axvumxi NEITHER. BxEe P B =0 onIlDuwuu.wO
(=3>2-3 (X RS XY (Bx -+ mduo =Ax*-¥%
N, S6x0= 255 o 0= Ax (x-1)
@ﬁlﬂ =-x-1x* Oﬂn_uogfn..vrw 4 X=3 A=D x=0 w=&
gk.;b\mﬂu %ﬁlvgﬂlvx»\f v ® v \K N V4 <%
3 =k R
Y - _ R X} X5 ov x 2 O & xe
D=z 2R ® /()5 NewweR (i xe g Qawwu wx,novﬂx -
o] mm.. 5 - 3 27. Expressed with ffactional exponents, M\H- is equivalent To
. X 2 &) a3 = E\
. . - 3 ; . 3 Q) Sx3
eog Y ez wxt @l old
X*-1

26, State the domain of each function.

o Mx,_ X.N..bwm

@ 3%

-y =12 =0
(=D aD=0
x= b x="Q

Notx .
e P

mvmxm.nmo« x>0 .
e Rl .muc@
AR 200-F 0.
(3= »\/JC.r. —F0

*# g A+E

£ )=

\n) =0 :
AX.T =D =0

- =
g i

3



28. Place each of the following power functions in the form y=ar’,

8. y=5Jx L
Y x_\n , - 28 oy=Vas - n,vu_.lw\ﬂ.
"~ gres u-kx —ax” 2
“a = 3
5 @ UHIU.IX
29. Simplify each of the following:
a Y-54a°% 2y o
o. {-125x°)
, ,.&.”,.N.*ncf Hap Yot Yad= Fodg Iy
= 2 3

m ,.wvomv Jab QX umN.n. Y2y’ 5wy IKY
30. w&ﬁmﬁx
a. m+u¢xl =26 b. —32x-5+8=~ c. 2Jx-7=x-10 d Vx+8-1=2x

/\.uv @L'uﬂnr_llp— I,Wﬁb.xllw =-q Aﬂlllu.ﬂ = .._uuxlm.v ;x*w =ax¥)

e Bx873  a.@e-sf  xd=@xed

4 s X‘;u rwﬁ D\~1r|mll.ﬁ xl\ﬁﬂLrﬂxﬂlmur.—\\va IF&.WH L(Mn.-_.fvfu.w
X“mvw Mﬂx“—r—‘ \ Lz y .—\.NN. Oﬂv*vr.ouwvr
x=7 O= g =X B=line T
O= x*-agix+ 128 ¥ﬂ\|mwm x=1
0= (x-1EXx-%) R
¥=llo L#W.cmwﬁnw

)
; =0 ) X=

X.n ”.III_LM.; D R=-H*a3 2
, %

31 mo_cm each of the following quadratics using the quadratic formula leave your answer in simplest radical
form,

a. 5x7=12-28x b. ¥ +8x+4=0 c. x¥*=10x-74
5x%+28 % ~12=0 x =22 et-teeh XD+ TH=0
x\..mw‘fjm#inmu.\ﬁu ” LWnW g 16 £ 160 - (T
T as) x= "EINHE 200
R a L .
yo-ag + Toa o+ 16
w=7282 N jogy _-3+H{E x=1
L) As —— a
a 10+ e

= 5x7IL

32. A projectile is fired from a height of 4.5 meters above the ground of a level surface at an initial upwards’ .
velocity of 30 meters per second. Its height above level ground is given by the equation = ~4. o 430t +4.5.

" After how many seconds, 4, will the ball hit the ground. Find using the quadratic formula and round to the

nearest tenth of 2 second.
£= —30 £ \A00-REATHD & . mm/
QEAD -0 + 882 _ f _
t= ~30% =Xy \ = Y \’\ \44(-..595 (:*W.%P—L
-4.3 / 3 Q
- = RRZ B sweondd
- mo»J M%P b3 (CIF)
: z - .a . renafnder of .ml
33, Simplify each of the following: C=1 =L T=-\ U=-L L=L :
@ # ® & (o @ " ,
. -0 ‘2 b
-\ L L L 5
L | o
) 36 ® -8J-25 ® ~64-8 ® 24-72
N -3 Es SR REY = Fa
L —8S L —Li{T @ aiLEela
4D -Li-ad@ - la 2
Q@

-1z

34. Perform the indicated operations below and leave each answer in simplest @+ bi form

(@ (2+7i)+(8-5i) ® (12+50)-(9-31) OB @ 4i(8-10i)
AL ¢8-BL A rBL—0ral N 3aL—HoC
\o+al 2480 av:="m 3aL—4oth)
-2\ S g

wo.*.mvm.«

(@ (7-3)(6-5i) = Ha—2DL-BL +\B" = 43— £3L 1D = a71-6d .r...,
ZEEE
35. Solve the equation x* =4x+5=0 over the set of complex numbers. wﬁwoﬁwﬁiﬂmﬁmﬁﬁoa e+!nﬁ.? %

Y= 4+ Wo-a0xs >

AUD

Q.

_Hxal
X= 3

%.ﬂ w.ﬁ.r




o

Summary of the Discriminant

Roots of Equation ~inte] i

Discriminant
Two unequal real, rational roots. ‘Two rational x-intercepts

1; b* —4ac >0 and perfect square

TGRS S

() e -
2 b2 —dac=0 One real, double root. One rational x-intercept. (tangent

to x-axis)

» .
3. b* ~40c >0 and not a perfect square ‘Two unequal real, irrational roots. ‘Two irrational x-intercepts

2 . .
4. b*—=4ac<0 Two imaginary roots. No seintercept

36. Select the choice below that describes the graph of the given parabolas below:
(1) Itistangent to the x-axis (3) Itintersects the x-axis at 2 points

(2) 1t lies entirely above the x-axis (4) It lies entirely below the x-axis

a8 y=2x*+7x-4 b. y=x-8x+25 c. y=4x"+4x+1 d. y=2x"+6x-15
b=4oc V-loe LS & —toe

H- 42X -1 EOHED o — H XD 2l — (@D
31\ —3L S 15
1)) @ o> S

37. Select the choice below that describes the nature of the roots of the given equations below:
(1) real, tational, and unequal (3) real, rational, and equal

U (2) real, itrational, and unequal (4) imaginary
a. 4x*=4x+7 b. 8x(2x—~1)=-1 c. x—8=x*-2x d. 8x*=7x=3=5(x*=1)
;Mwl;:xh*uo _exw..mx +\=0 ow %ﬂ.mvﬁm Xk~ 2=
ac e 1o Y ete {1V 2_, =
.W-;ﬁx.uv sﬂ Lmﬂu@ Q4O mr,opl._,whml ®
Tias o a5 49 -4 (3AD>
D ) &3] as
38. Find all values of k such that the equation 3x* —2x -+ k=0 has imaginary roots. w
b=4ac«O bP=Hoc<O
L — HBXRH<O

4 — 2% <O Tv._mu\
. - -4

30, Find the largest integer value of k that makes the graph of y = kx> =8x+2 cross the x-axi8 twice.
; b*—4oc >0 v—4a.e >0
-k G >0 he® e
4-8% >0 The 6«1@3* Tntedp volue '3 =+
QK >4
10. Find the smallest integer value of k such that the equation y = =2x+5 has imaginaty roots.
: Y-tace b
v-Hac <0 . . .
® - (ESH<0 e oodlest integer volue i W=\
H - 20w <0
I 2Ntk |

I
Wo 5

( W,

41, Find the value(s) of k that make the graph of y =hkx* +10x+1 tangent to the x-axis. P-%ae=0
Y*-1oe=0

_8\r_.hﬂumd..uoo
—G.”O " |cD = SN Q‘/‘_

42. The roots of a quadratic equation may be: 2 (D
(1) rational and equal  (2) irrational and equal (4) none of these

¥-doe=0

(3) imaginary and equal

43, Which of apm following could not be the solution of a quadratic equation? 43, WNU
@ 33 @) {2,-3} (3) {2-31,~2-3i} 4) {8i,-31}
44, Which equation has imaginary solutions? b*-%0.640 44, _ (S
(1) x*~-7=0 ) »¥*-2x+1=0 (3) x*-2x-1=0 4) »*-2x+2=0
p=Hac wv-to.e s 3 Y R
O=-HUY-7)D=23 - YD =0 H-BOOED =8 K="= i
45, _ 2) ;

45. Which equation has roots that are real, rational, and equal? g=toe=0

(B) ¥ +x+1=0 @) »*-12x-36=0

@) 4% —4x+1=0
L e i

:olc.nrﬂo..lo .
Flr— 0O ne¥ o par Rec
~" o-Hoe ﬂp . mn{_ 50?

real and irrational, the value of ¢ may be

2t

(1) #-re=0
G.Pl—*PPﬂO ' \
O-4AMER) =%

" 46, 1f the roots of the equation 2x* ~3x+¢ =0 ate b
M1 @ 2 ©) ,ws . @ = &
F-Ro We-Roe - —Hao
wl;nwxa Q- 1D fu@%& ARG
\ =7

ax® + 4x =—2 are real and equal if a has a value of v-tdo=047, _ (2D

47. The roots of the equation a
M1 @mﬂ}t?o ® 3 @ 4
-ae —%o.e
lo=HIDE) (o= H (X2
8 : o ,
48. Which value of k will make the roots of 2x* =4x+k =0 imaginary? b-Hoe <0 . 48 (3N
@) -2 @2 @3 , @ -3
Wo-HE@-2)=32 Wo-k(2AD) =0 o= 1(2DABH=-] ,
49. Could the following graph be that of a cubic function?
Explain yout answer.

No! A ebic ton oL
o oximum of | 3 ZXes

ownd & gsnjmvdoﬂo*w.

N\




50. The cubic polynomial shown below crosses the x-axis at X =—4 and is tangent »m the x-axis at x=2, It has
a turning point at (-2, 16) . Find the equation of the cubic function below in standard form.

(-2, 16) Y=o (D -2

4. \/* \ lto= o (=3 +¥)-a-33
D \
2

1o =a. (DO

wuw.amxul_wx +1©)
=1 x2 8
@le R+

y= L (oD -
y= wrﬁf.xuoppu;xtv

: y= L3 A R A = oxts
51. What are the solutions of the equation x*+19x+30=3x* +15x*?
X-3x2-15x% +19% +30 = O .

X um-m\rmy WW

MZ*+LM+8=0 GREL T+ DB+ Txr)=0
M+ DM =0 (Bra- XA AN Bx DR D=0
vr.".l.r x=-a vﬁ“thn vfhl«

3
=\
x=3-a,7 %, %

53. What are the factors of the polynomial expression x> + 2x* - 5x — 67 N Sor
FiesY $nd the zevees U«ﬁﬂrﬂﬁrxf Yn worte ¥ in 0Crored ",
) Y
xuM\mH(ﬂW xw«wxp..M.XlC
S (3 )orr ,/vOr..,Ud

F i - 20 ™ .
54, Find the macwun.os of the cubic function of the form y =x3 + bx? + cx + d if its x intercepts are {-1, 3, 5}.

GuPAxT.vnx...wRXIUJ * o\_.,u_wf
y= x +DO8 =D -

ys= (x+DX*=3x +1BD

y= X2=8x*+IBx X —8x% +15

Y= x2- TxE+Ir +1B

mm.Q_‘%Eo%wmo?ﬁrom:waozx»+wxu|§xp..ppx+$no.
TR

2%x+\ Jo®42,%-1%~10
~(lox® + 32)
Ao -4

—(Aox24BO___

«20%~10

lm..boxlow

(o)

57, Write the following rational function in its quotient-remainder form:
4x® +2x —dx+1 ‘

(ISGIS-L Vg PR )
Ax+ DR B -\E) H
(Ax D (Br-DXEDD

= 2x+7
4x® —bx + 1 .
e I Y ) =2 AR A3 A - T
= G ) N) Qnr g ]
S =1RC-A 5
~(-wé-naxX) ﬁm
AEx 4\ :
= (W% 13D 1
, 132
58. Find the inverse of each of the following functions.
_x _3x41 _5-3x
®y=3 ® FE=5 © @)=
- D =3 ¥\ - -2
¥Egva X Mﬂwu.ﬂ < S
¥ &.«mvr “Mv mﬂ%@\ I/\/u. Mvmv.«-/ . %W&u\ﬂf - mtmv,&
AR = G\f@d bu{&lm =Hx\ 7&*&&“ S-IK
ax =yl y@x-3 ﬂpx,.l INCROE B
A% _ = = dxxd - B %
\—X MW /U Ax-> G\ *3d



“~As . LK v T Ty wvuowing fraction, 1 s : e
a x+2.8 H e Eeasbur%‘t}%&ll%cg Por extraiiedis Tootsi s e sy A
2 X X#O'*\“ b X = _iux_lo 3
Ax2 T x+2 6 15 e K2 ‘
X" Bx=13, P _ -
.‘- - 2 —
AR +BR—1a=0 :«-‘a Z sb - x‘e\oo
(@x - 2Ux+4N=0
Xz 2 306~ = B (5 Grad) = 2 (x+ D ~10)
e Al 30% =30 —ADRK—50 '-'-Q(Xz’—%x—&CB
=Sy 2 Bx —80 = Ax2—\x—40
SEIE N
0 = (Bx~SHR-8D
5 x=%
K=-= A=
LOD: x (x-7) 2
x-3 1 28
B i =% e
et R Fo%
XKix=%)

x2=2x =% +F =3%

% -3 w T R-TR, X"-4x -a1=0

(x - FAr+BZ=0
X(x—=3) - \(x-F) =a3 =T x=3
\'Scd'
40. Solve each of the following rational inequalities. Use any appropriate notation and graph your solution on a
number line.
o 2 — — 5 .
a. L SO ¥ X+-3 % p, X —4x=21 A XFBDK
x+3 x-3
r3 [x—-z _ _] X=3 | x&=4x -2\ _—X { % _ Jd %
- = el Qrendd—
X+r3 X -3 =3 > 3
foki = X&-Hx-a20 =0 KX -3 or 34XET
= - =0
X= 2 (x=FAx 3= oes3|U (3 —ja
x=F %="3 :
o A xZETx+b =0
" xz +2x=3 50 (x—ubix—-\)i_@
P -Tx+6 X£35,65
J x_x J
2=ax-3 _n > x*yax-3=0 3 1 6
X &= r&/(xa.—a)o«—b-:O $x\xe-3 or % > &%
X=-3 Xx=\ (—%,“30(“’J°°j

finction in each polynomial that describes the polynomial’_s long-run behavior.
b, y=-5x*+7x" -8 +3x+2 ¢ y=Tx0 4 2x* -0

8=58x5 8=—qx‘-”

|. Determine the power
. y=6x*+5x° -2x"+x-7

y=ox’



