Homework 5 Math 3C Fall 2019 - Lenz

Name: S@ l M’H onsS PID:

NOTE: You must show the steps necessary to arrive at your
answer unless otherwise noted. Use your judgment, if you
can’t do the entire problem in your head, then you probably
should write down at least some intermediate steps.

This assignment has 12 pages. There are 70 total points.

Problem 1 (2 points). Let p(x) = —x* + 8x — 15.
(a) Factor —x2 + 8x — 15.
ey 15= = (x*~Bx +15)
=—(x-5)(x-3)

A @
i
{
{
{
{

\

{
{ \

(b) What are the roots of p(x)? ;
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Problem 2 (4 points). Let A(y) = 2(y — 2)*(y + 1)%(y + 3).

(a) What are the roots of a(y)?
p=2.

i |

2

(b) Compute the values of h(-4), h(—2.), h(0), and A(3).
W) = 2(-4-2)(-4+1)" (-1+3)*

= 2-(-6)~ B3)-0)% = -4

h(=2)=2(2-2)2)(2+3) = 2(-4)5(-1)" 1 = D2
hio)= 20-20 (o H)* o+3) = 2-(2) 153 =24
h(3)=2(3-2)*st)(3#3) =2-)"4 "4 = 192

(c) Sketch the graph of A(y) using what you know from parts (a) and (b).
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Problem 3 (4 points). Let ¢(z) = 4(z + 5)%(z + 2)*(z — 1)(z — 4)°.
(a) What are roots of g(z)?

= “'5
=-2
z=1
z =7
(b) What are the multiplicities of each of these roots?
Z7=-5 — 2
z=-2 — 2

2=1 — |

z=Y ""—'?5

(c) Sketch a graph of g(z).
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Problem 4 (4 points). What are the vertical asymptotes of g(c) = (c_—Tg)—(CE+_2)? Your
answers should be equations of lines.

Check w}vﬁn’, oﬂﬂ/wm)ﬂa»"‘w“ \15 zero, aﬂl nun ereJonN

isnt,

(c-1 >(¢J‘2> = O

= (Z;I of" C;"z
/Vumefa‘)vr no‘lL Ze/ o S%re}Hief o '”te&e Va,ués, So

The ki) apmpheles ae e Ines c= 1 and o=

b-1

Problem 5 (4 points). What are the vertical asymptotes of r(b) = OG-0 ool

Your answers should be equations of lines.
(26+ 1) b-D(pF) =
= \D,:“":g: or b=] or b=l
Yes = T b=, then numersdor =O.

So e vertical asymf?ué wre Yhe lines  b=% and b=l
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Problem 6 (2 points). The function f(x) = G:%;‘(—%;l—) has a “hole” in it. What are
the coordinates of this hole?

A hole is whee Qumesator ord desominator

are ba”‘;\ Zero. '
, il =0 => x="m & 5 X 5 afpeoss iy
Set  x ., / oy

(x,,z)ézxm:o => x=2 of X=7

=4 2xH
/1’«9/@ a‘rL x="3 To -Fwﬂ[y'éwm(ﬂ"la‘"& ca/lcej [x—’—Z)(Zx- .H)

o plein x=ss I = S mw./z 4
Problem 7 (4 points). Doest e function g(a) — have any ho tal asynIptotes?

If so, where? Justify your answer.

7’7’0{‘/20{17[“[ a:S)/Vﬂ?Jﬂ}ﬂ afe; M
;) }(_ ‘an’ne/?x;vf‘ < rez @{: ozgﬂcm,'na*ﬂ{‘
i) Nene ,P ree o nwmendor > glearee, & denominator

i ) Rebio oF leecbvti coethcients I Jéarees fsz

\ bor s 2 . &} desominador 15 4
L H,S Case, Oég. as} cniinds > Aég So )ﬂO ho(‘IZBn‘IZJ aS‘)’mPkEg

= have any horizontal asymptotes?

a+5

Problem 8 (4 points). Does the function g(a) =
If so, where? Justify your answer.

e of awnemtor = | . :
D;;% D‘? OL?/MM)M)LOI‘ =7 =2 H ASym/ﬂ/v}Z a“)‘ )/ O
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Problem 9 (10 points). Let h(a) = zaa’“_ll.

(a) What is the vertical intercept of 2(a)? Write your answer as a coordinate pair.
_© 1+ o J
NG 2-0-) — = T7

(o,

(b) What is/are the horizontal intercept(s) of h(a)? Write your answer(s) as a coor-
dinate pair.

Check whee nme/ﬂ'vf IS z&fo bt Ab/wmma*}w isnts
c’(7L /:O = o :-—/

MM/M}'OF YLO'I' Zero at af—"‘l v, ‘
L hor‘;Zofl‘l‘oj ;ﬂ}“@ﬁ-‘iﬂ—}' Q+ )/"zoﬂ

(c) Write the equation of the line which is the horizontal asymptote of 4(a).

Dﬁﬁﬂi@ eZua) m aumerstor asd desominator
Ribo o leadiay cefheiends s %

X , )
Ziéz%ﬂﬁa%vﬁkﬁ‘y’*“j

(d) Write the equation of the line which is the vertical asymptote of h(a).

ngm/mtw 2E0e !

|
Va-120C =a~7 .

Check 'H’laA' a”ii 01;963:4’* makc Afwlf"\ﬁ/wt”‘A O \/
S0 a=7 is the vertical aspyble
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(e) Sketch a graph of h(a). Label all relevant features of the graph (asymptotes,

intercepts, holes, etc).
Poit Test:
!
Sl 2
| h@22 507
: q{h MaS“i‘ be
¢ / % coMNeS
I S L oo
?.)i 'i
f
9,-1)
I
Problem 10 (10 points). Let g(b) = =322,

(a) What is the vertical intercept oft ? Write your answer as a coordinate pair.
O 3.042 2
3(03 5 === "2

=

(b) What is/are the horizontal intercept(s) of ?_(,eﬁ"? Write your answer(s) as a coor-
dinate pair. (Hint: factor the numerator first.)

L2*35+2:O ~ N\

~2)(b-1)=0 4 v ~
(b-2)0 ] . Theetore, only horizedhl
f\i’l')'efceP}' isd b ’2/

| (2,0) |

b=2: 2°9=4-1=3 F#O Page7 [
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(c) Write the equation of the line which is the horizontal asymptote of }r@b)

RQ#D O‘F )«fwgﬂi Cue‘? }t{‘c}()/hl’ S ?S "%” =]
7—}1@(&%@ i )\oﬁizanJa) agfmflv‘}-z acl’" :,: ) ) 3(b>

(d) Write the equation of the line(s) which is/are the vertical asymptote(s) of hker)”

(Hint: factor the denominator first.)

Lot b= =0 From (o), we ko the ntt/”(f/&’t@"
= (b-D(H) =0 is O &4 b=l,se the s e
= b=l or b=l 0;3)(:44/7}97‘@ there,

ob)
(e) Sketch a graph of E(—rr} Label all relevant features of the graph (asymptotes,

intercepts, holes, etc). Weve set -|vtwt=_= S
a ho'f. OJ‘ b:-l,

e . —— —

2L . .
i 4 . < "’ s
?CN f\“' —\'és) § [’1)1}('3)(_9>+2

e ‘3(12 T )=
‘ - 9F6t2 12 _y
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: -2
Problem 11 (6 points). Let g(x) = 3=5.

(a) Does g(x) have any horizontal asymptotes? If so, what are they?
-—'L-F. -~
Yt”/f)/ )/: | = / p Since &= dﬂ t’lum@/aJ‘Ol\ wa
d’mammmtﬁ r oz 7m} :

(b) Does g(x) have any vertical asymptotes? If so, what are they?

Chéck where o&mmai—vr IS Ze&o , bu'l’ numessrol l‘SVl’FL,
Deﬂamiﬂm(oﬁ: Xx=1=0
= xX=2,

’BWL X=2 a.l9o makés l/lu/rze/EJW zero, 8o “H’lefé asre pNo
verHeal asymphof-<S

(c) Does g(x) have any holes? If so, what are they?

Ho’@S we whee both nume/sotor and olmom;'rwlv/‘

e zero, So L His ase X=2,

e ————— s,

To %ﬂﬂ/ y’-co@ro[iﬂaltc’/ Q%r‘mcwcej commoll *aml—of il 3&) ;

3
if,l =4 . and the F'“S N X=2.

?/ Mg N X=) H\P/ ression \\iq ‘ug‘)’ Ou‘}’ UC"S 4 [/‘—/*}5 a
c@?? » Funckion.  So eﬁjfa TS ab J[Q/_'L) F
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(d) Sketch a graph of g(x).

Problem 12 (8 points). Suppose you have $5000 in a bank account that earns inter-

est. Each year, you receive 2% interest, and this interest compounds once per year
(annually).

(a) How much money is in the account after 1 year?

24 wteest —s  yl.o2 each year”

- some _pTeme incrase

N\
M(3) = Booo ([ +.02) ]
M) = Booo(].02)! =5000 oy = BloD

(b) How much money is in the account after 2 years?

Sleo - 1,02 = 5202
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(c) How much money is in the account after 3 years?

520202 = 536,04

(d) Write down a formula, m(¢), that outputs the amount of money in the account
after r years.

i) = 5ooo - |.02"

Problem 13 (8 points). Consider the bank account from the previous problem which
begins with a balance of $5000 dollars. Now, suppose that the account receives 2%
interest each year, but that now the interest compounds monthly; that is, you get
interest equal to 1/12* of the interest rate added each month.

(a) How much money is in the account after 1 month?

yA a/mua‘ wherest — 'igfg inteest cach month.

L~ 0067

—ACr -
— kTG T g Tlo0 ™ Page 11

S5co0 « |, 00lé 7 = 5c0%.33



Homework 5 Math 3C Fall 2019 - Lenz

(b) How much money is in the account after 1 year? (you can use a calculator)

/X =
Seoo-(l.001667) = 5100.94

/t N }’+7L/g mere. Hhan
?,fobr)ém 126\.[

(c¢) How much money is in the account after 2 years? (you can use a calculator)

e .
Seoo - (loolfi7) = Seoo. | oolé7*

(d) Write down a formula, M(¢), that outputs the amount of money in the account
after ¢ years.

\ 12+F

M)z 5ooo( |4 =22

[OPTIONAL]

Survey Questions.
1. Roughly how many hours did you spend working on this homework assignment?

2. Have you attended office hours this week, and with whom? (circle all that apply)
David Ashley Harveen Cathy
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