MAT 121-G13 Practice Test 3 18 October 2010

PRACTICE TEST #3
L5 State whether the function is a polynomial or not. If not, give a reason why. (probably
won’t see this on test, but still good to know!) Need non-nega-ive Integef powess of X
G o
a. f(x)=VxZ+5—14x% - (x2+5) - |4x Mo+ an inteq

No+a yclyncm dec l

1 5 ) )@nega-ﬂve,‘ No+ o po)/vnow.q’
x) = x3 2 4= - X
b. f(x) =x+3x +x +3X

e flx)= 3x°+9(x=3)®> _ 3x’ + U = fx +"1) w,

3 3 5
2 Form a polynomial with real coefficients that has the given zeros and degree.
¢ wa’“\'g:n a. Zeros: 3, multiplicity 2; -2, multiplicity 3; 6, multiplicity 1. Degree 6
37 2 3
et £ = (-2 (-9
vs U
9

b. Zeros: 2, multiplicity 1; 5, multiplicity 2; 3 4 2i, multiplicity 1. Degree 5
2
RO (% -2)(x -5) (x - (3+z;))(x—(3-z?)\) S these quys clway s core

3. Expand (x — (2 + 5i))(x — (2 = 50))
VL . .
X - x(2-51) - x (2457) + (2457 ) 2-57)
)(1- 2x+5(X =2x =Six 4 (‘% -lo{ 4lol —2§(2>

x“—Yx +4 ~25(-1)

2
&—”lx +29
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4, Let f(x) =3(x—2)3(x +4)(x —5)2

a. List each real zero and its multiplicity. Determine whether the graph of f(x)
touches or crosses the x-axis at each x-intercept.

()(—2)3:0 ()(*‘J):O (X—S)L;G
=2 =0 x ==Y zeros: X=-4,2, 5
X-5 =0
X=2 I“\:I, odd
M=3 0dd Cross =S
cross n=2 even
-rav(c,k

b. Determine the power function that f(x) resembles as x — +oo. This is the
End Behavior part of the question. (i.e. determine lim,_,, f(x) and

limy ,_q f(x))
1 G ¥ *
IF = 3x° ~— . T

)N"\ &(ﬂ) = o0

X>Xoco

d. Use the information you reported to obtain a rough graph of f (x).

LN S
/\\‘/ -y 2 5
V-4l

5(0)=36-2 (e +Yo-9)”

= 3(-i)zs)
e w‘“/\?%

<— 1 + 2 X = -2400

Y- ,nﬁ(ol -2 "l°°>

(0, 2100
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5. Find the asymptotes (i.e. vertical, and/or horizontal and/or oblique). Reminder: you find the
vertical asymptotes by finding where the denominator equals zero. For Part ii, you will need to
use long division to find the slant asymptote.

) R(x) 120x%+5594x2—0.009x+2 deg num: M
1 —
=A2x*ta- degdensm: '
120 x"
12t T

V=-10 is horizental asymprote

. 3
—12X X = X (~|2xu3 Se+t=o0

X3<;—|z><);o 2% =1
—-12X=0 X= L
oo / 12
X =0 5
) x3-8 (=2)(x*
= = X=2Ax42x+ -
i) GO = 5o AN = Q= X 42x49
x -2)x -3) x-3 tha hole o).,
G.A.n A1 2 4 L
\/-A,_ *H\Dl L/JJWQ d*e’ldh)nél%or
|y & Qs zeory .
L o
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MAT 121-G13
6. Solve the inequalities (Hint: use a sign patter.)
(x—2)(x+3)2(x—7)3=0 b *3
a. (x—2)(x — > e
(x+5)2(x—-7)3
=
Zeros: x =2 =-° il . -
m = m= A M;? Zz eqos’, X =3 V. A X=-3
cios? rouch clos m =1 Gl s
o No Sisn
N + cross o
Chenge
_ . ~ S
-3 ~ 7 =N
M =3
3 6 A Chdmse
£.8. x:x=-X =X \/ Sl
-

Chectlke. Xz=0

Eé o @ugy,:.ﬂ X € [2oo,3)u 7 00) e
| 3 -7) B )6

Posh\ue

. x3-3x%2-13x+15 =1)(x+3)(x-5)
7. Graph the function R(x) = T sx?Laxt 16— (r2) D8 Key features are

- asymptotes, holes (if any) and intercepts. hole ar x =1 pATTE (er3e-5)
Qo" P- N £ St umeivdal = O o Kfo):(ouyg.o =
. -£x|x¢~2/\ X #1 A 3} ZeroS: x =z -3 X =5 - =S

Qi;@ R(x)= (x5, o o ==
(x+2)(3x -8) — ol
6 "7,

Hele @ x=1 Vs (o/ ﬁ—
RO = (1430-5)
(42)(-1-8)

|
\
A
\
b
Ui

Rieo

e R . i = =2
=2 HA.1Y=73 Page 4 of 10
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8. Use Descarte’s Rule of Signs and the Rational Zeros Theorem to find all the real zeros of

f(x) = x* — 6x3 + 7x? — 6x — 20. Use the real zeros to factor fover the real numbers. This is
likely to involve an irreducible quadratic factor.

3 orl positive zedos

5(-x) = x* +6x3 +7x% X -26

| negative z el
S

§(m—dﬁ-zx +49)

+ (), 2,4,5,10,20)

(0

-6 7 -6 -20

= 7RG N2 O T\\)s 15 «f Loce as we
1 -7 M4 <20 0 o foesor over ¥hereals
Nofmally, check =) agasn, Since +he diseriminan+of

bos o lengut &leie e only
Oﬁ€ﬂ€344\ve Zelo b7
Descartes’ Rule

(X3—7x2+ 14 ~20) x +1) = 5(%)

XE-zZx+Y4 is
Az b=-2

0654'1")\/6
c=Y

b= Hac

= (,2)7‘,_«_}([X:./) =Y -1b=-12 = +Jo non -{ew

2] Vv -7 14 -z20 SelutionsS thet
2 -lo 8 .

Q€ conjugqdes

1 -5 4 MNege o

o £ each other,

(1-g> 5)1 -7 4 -20

S [
=29y o

/

N

\l

X =

7L Zl'JE

9.  Based on your work in #8 above, find all the (real and nonreal) zeros of
f(x) = x* — 6x3 4+ 7x? — 6x — 20. Use all the zeros to write f(x) as the product of linear
factors. We have +0 facter x?- Ix +4. We already have the discriminant!

v 2012 (£> Now we Combineoti of $(x) from above
yar] -
~(-2) £/~ JOE (X*’XX ~5)(>(2—2x+~/>
20 x = IL (d} \
02 o [FO+ G5 (i) x-0-c0m)
: X7~ 2x44 == =

2. Conjugat€

palls
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6x3—7x%-14x+15
2x2—5x+3

. State the do

10.  Sketch the graph of R(x) =

zeros of the denominator to check for zeros of the numerator using

18 October 2010

main, asymptotes, holes, and

intercepts. Show them clearly labeled on your graph. (Hint: factor the denominator, then use the

synthetic division.)

e 2-5’)( Lo (%fh __'J (o — 77— ] 59
2%*% <2 -3% 43 6 -1 IS
L i o e
2x(x=1) -3 (x-1) > .
(Zx '3>(X—D:o)—e/norunav‘cr R() : é)(z"x —’§XX‘I> 9 gXJX}‘}
1 T (2x-3) (-0
-x =/ \-\ Liyh a ’w}é@ x = ~
> RK) = 274 3 ) ( 4) zeros
3x +Y 2%-3 ‘ 2xETes
2%-3 ze_x -5 IX-5 =0 .
6(*’.{):‘90 _(szl—ﬁx> ./ )(:—é: A= -E-
e x
gx -IS { oA rmz |
~jo(a) ==90 v~ (D) ) - - )
1049 =1 v~ e | /_/ + = @
}5>/ S ¢ 47—‘};—%
-3 3 5
6x2r9x ~10X -5 g Yo Ix+q 15 0. A- ( 2 2 2
2% =3 | s )
L) |
3&§2x+2)-:f!__.>_2x*3. Yomna e &(oj: L—%f)——- = :,—E +eS+ x=7° 'i{}’s =5 ()05
2x-3
>( 3 Rio)= § hem, knew R(Y) is positive Crem
S A 2Zx+> o) Si e Bowid e e
R(x>= (3’<2X_3 Yo ind? (o,S) | hole +ha+ e found
)’:}\\X-F"‘
= J
3 7
i) gé = ﬁr\\gi/ if% .
3*‘0‘@@ 20 G %)
2 5
) f(‘] ]0\) =
hole / (_ %/O) ) ( 3 /0) ;‘_,éx
VAT RE < 2o
L\or\ZU'”’L“' ;
2
-~ 3 Svm @ A0 HE / ‘
“ne Page 6 of 10 l/ :
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MAT 121-G13
X—2
11. What is the domain of - = ?
(x+3)°(x-7) Also Need ¢
. 5 X2 A=
'\}%d 3 _.L-{_)_j_ 7=y e
< X ~7
(>(+3)2(X’7> #o (X-)S) ( x =7
m =3
(x+s) =0 (X»7>3=0 5o, x €00 Z:J U[; =) w
- i
5 3 bu+we cannNot nclude + —

E a4 = Z) -7)3 :Z)_a‘ —_— é__.’___———-#——\—)—é

13)% =2 i X=-3 or X=2 -3 2 =
- X-~7 =C
X+3"; x =7 Fhus, +e1+x-o
X=- ; i
xe (-o0, -3, 200 (7,00) 2w s pasiave

, XZ -3 XFZ7
12. List each real zero and its multiplicity. Determine whether the graph of f (x)

So

touches or crosses the x-axis at each x-intercept.

flx) = 4x(x? — 4)(x3 + 1)?
memulplicy  4x =0 X"~ y=0
(X-ZX;(+2>:O

X=2
2=
ClosS

X=-2
="
Closs

Se 4 each +erti = 0

(x3+a>220

13. Solve each of the following quadratic inequalities. Express your answer interval notation.

a. x’<x+12
Xz_ —1240
(x —“/)(x+2>> =0
M=t =6 X 15=6
:9 K=o
M:I =
+ . +
=7 1 e
~3 L,

b % —x > 11

E.B.:x° 'Q_j‘

XZ—X"’” )O

x5 x-iIl =0

X% +(,il)2)~))— T =0
(x-z)
(-3 =

l,\m/n+)0

g
xzilil?))? x el
X:Z’i‘i‘gz‘s_
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14. Solve the following absolute value inequalities and equations. Draw a quick sketch if it is

helpful.
a. |2x—2|=8 b. |2—2x|<—;\8
e 7 Sl = |
2x -2= or #X NE\/AH.

2% = G 27(;_6 An o’(})JO}u‘f—Q ‘Jo(,""e
b3 =5 x=z-3 AN nevel beless
T n%aﬂveﬁ’u

e 32 e

c. |2x—2| <8 d. [2—2x| >~8

~BL2x-248

o
B LKL 3

ey "
15. Use the Remainder Theorem to find P(3) if P(x)=2x" +3x"* —5x> +4x—6

S/n-kle,ﬂc divisien P&>: BXH+2X3/§Y?—+HX_6’
23 2 -§ 4 -¢C
9 33 84 2
2 |1 28 88

258 -~
L +herefcre,

16. Use the Intermediate Value Theorem to show that the polynomial function has a zero in
the given interval. (Use synthetic division if you want to make Steve really happy!)

f(x) =2x3+6x>-8x+2; [-5,—4] Since $(x) changes Sign berweon
):'—S,-'-ij +)~—e 9(,,(@))’\ MUST cross
— _ /
.__5/' 2 }6:) & 7(:0 __ﬁU 26 -82 the x —axis in +hat intes vetl
- 20 = = o
5 g 1Z2]-s8 o —gz :Z (since pelynomiols cie cceruGH-()

and +hus +here 1S a zero

-&(’5);'5’8 *('LD; of £(x) In X &L -Y]

e Page 8 of 10
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17. Find all solutions (both real and non-real) to each equation. Check your answeisj (x*® )

do 5.
b k() =Bl
k(l):iﬁ;— :H

7

7

Kk .
Chee 253(7)—5 Q:H
TR
o6 =1

iii) (2 +2u)
le+ W= u\ T12u)

2
PN}

—Q_MJ =0

(v - s)(uﬂ} =

or ) Sli=e

{

-5 =

A _
@L«ﬂuﬁ-‘% =0 :J

A 2R ==

4oy v

“m

Should \T“l"”’\’w

o 5(("\0‘/(0
So”v’

KM
i1) G(x):x —4x*=-7==2

]c—HA:XZ

U
(M,SX(,HA) =0
u-5=0 or wtl=0
r=5 = -
)(er X =~
=
el R
I S ?
2 N
Cheek: (g5)-3(F) -5 =0
2
X:’J; 25 _20-5=0
25-25 =9
/=9

iv) hx)=Vx+40-+x=4
(/‘JX%’HO ~()_72)Z: ",2

xx+10 +x = 16

PLH»MI Z) Jefrms

on one sidé tien
57u,a,re cach Side

¥ +Ho =

26y 2H= lz);z)x +4c
(X + 12)1: (’();(—'Z)XJ"’]O )2

x4+ 249x4 144 = x (% 4-40}

Same +hing here

Now jus+ Selve

(U\-BX‘A‘D;O 2
2u+ =0 Ler x
1wzl o ; wZ329% + 144 =xF + 40 x
Sl (uu) =c
L= 49z 1bx
w=-/ <=7 RLE
\\\ X- )é
C\r\.e,clc-e \Y\., A =9
S \ C,\\eck:

?

<(4)2+2(‘§§\)2“1 (ORK -15> -3 20
(a-6)° - 2(9-6) -3 to

Checked {
(7 - G-3 =0 8('__‘
;i and
9-7'=0 e
0=0" e

cqlmlmoru

z)ﬂ+%0

T)'f}"l
= =9
L}-:”l\/

X €892
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18. Put the following function into the form a(x —%)* + k and graph it. State the domain and

range of the function.
De D '+ Se+ =0 J

p f»i .« - F 208 \-»qd. inhN .
y ) )e'* +)Le oqe [(Ce a” +efrm’ on +)‘-e, Samée Ge o ( 3 L Q\’.‘ﬂ

2 g (-3})#1
y: (x é)( < > 2 = (% 2= o ’L—
g ) ()= e
y = (x-})z + 2
+ha+ wa s caly.’
a:l/ h=3, =2 y: (X—331+2
Ver+e x : (k,k) & (3, 2)
x-in+ 1 Y= (;(-})L»rz_:o (o,n)
(x~3>2: -2
No (eca |
zeros (3/-2)
+L€3'qph .
deces no+ & 2 X
+cuch +k¢
X ~axis,
Yok V) = (o 3)42
= 2=
N
(0/’055 J-in+.

H:R- (oo, 0)
’R:[Z,oo}
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