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Math 12 Enriched: Section 3.5 Graphing Rational Functions and Applications

1. Given each equation below, graph it on the grid provided. Label all max. & min. points:
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2. Indicate which of the following graphs are rational functions only. If not, indicate what kind of function it is.

If it is, indicate the general formula of the function and draw all the asymptoteS'

a) Nor\ mb«{ Hegpo

j |

b){{aﬂowl

ooz

e |

C)‘KOJ\OY\W‘ 0 wa( D’f

y

3. Indicate whether if the statement is

i) All polynom|a| functions are rational functions: LA\_
ii) All rational functions are polynomial functions: (

A) Always True

iii) All reciprocal functions are rational functions:

iv) Rational functions have more than one asymptotes: gg

B) Sometlmes True

A
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2500+1.25n

/ 4. The average cost “A” dollars, of printing the school agenda is given by the equation: 4 - ——————, where
/ n Y
A5
“n”is the number printed. 03 gt Y e

N )’)_’SCD-«l.’Kh
- a. Graph the function 0 <17 <900
b. Determine the average cost when 500 agendas are printed

c. Determine the number of agendas are printed when the average cost is $8.00?
\O> A ’)wa*lr’lg ({po) L6418 6 ’;S~ P
T S5

C) 3252 5 (e a5

5. A packaging company makes boxes with sides 16.5¢cm, and a volume approkimately 1050cm?®. The company
plans to redesign the boxes with a smaller base. The boxes must still have a square base and contain the

same volume. \0S0 =
a. Calculate the height of the box () lr\ S 28567
b. Let “x” centimeters represent the change in the Iength of the base. Let ”h" centimeters represerbt the

h height. Write “h” as a f oy h)=\0 %“09%(0( 286 )
change in height. Write A as a function o b)(é Sm( (2‘86+ )= CTT_

c. Graph the function /
0
N’
=
! i—?/ V\)f ~2R6
I
xE-65
6. Onthe way from Vancouver to Seattle, the speed limit is 110km/h. Since the distance between the cities is
approximately 230km, a trip between the two cities is about 2.1hours (Excluding border wait time). Cars
travelling faster can reach their destination within 2.1 hours.
a. let “s” represent the change in speed compared with 110km/h. Let “t” represent the change intime
compared with 2.1hrs. Write “t” as a function of * %) .‘2’0’395—' 2.1+t = ’(:(5\ H()é =21
b. How much time will you save driving at 125km/h? 720
c. At what speed does it take to save 10min? )’C( > —-T——— ~2.1 =0% \"W“f@
d. Graph “t” against “s” ¥ D 20, —
! ) 0t - 22251 > 5= 22 6= B
| N0+
| \\O+ 3529|853 Hwk
et >
T i TNy W# -2
= =]
N’ I

{
e

Copyright All Rights Reserved at Homework Depot www.BCMath.ca 3




7. Find all the vertical and horizontal asymptotes for each of the following rational functions:

- y:-————
X3 x+4
() A
>?Zf"32 \O‘f-“f 49
D#O N 1
'c)v— : \ ’/:/xz OC2
Fe g d)y ==
| r-42 Q) 216 () o) 7\6)7‘67—
) AX#-7,6 x-
5 ]
e
»_ ("Efzﬂi%»a\ Ly +az
| b *-oe-2) x>
'(y" % %Q-_L...% \
T
3x'-27x )2
h),1»=r—;———,~—~~»11’—§>(-——)-
x —-3x -4y {4
) ! +9

5 - 3
o+ 0,4, | m—%m—%ﬁﬂm
73 »9¢1Xloc)

\Oi 2/)(.'(’9 ‘/// F 9%2—\_3(}‘ A
8. What are the vertical asymptote and horizontal asymptote for f(x)= \/;4 ?
x+
: S 0
M. i per T Wt )
AR @
| . 2x° 2 1 22x+1 D2
- 9. Find all the vertical asymptotes for ‘f(x): - +1?x hedit L = e 0eDal)
X+ 6x+§ (’?C*"l\(”‘*%)
*
VA Y4
Wk «3 ) YL |0 e 12
WA 2% D )
—fa 0 :
L
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;
X +x—0

10. Consider the function: f ( ) 2———%—”% If “h” is the number of horizontal, “v” is the number of
X" X+

vertical, and “s” the number of siant asymptgotes what is the ordered triple (h v, s)?

=~ 9\(%’3) 1
)= , At -2%2,- 3
’ OB, leweon vumaoes &
\kl VIS\ (l Q O A‘Q/nommaw D [V O"\ O, »
agowwe L o Slowed agympite.
11. How many vertical asymptotes does _/’(,\‘) = 1 have?
Cx +
Wﬁ 4 2 e '
e | A+
)\0\5 W (oo \.(-‘L
3 + 57 +4 _
12. The graph of y = —————Z——" in the cartesian plane has asymptotes x =«, x=h,and y=cx+d .
A ——
Evaluate the value of axbxcxd . VA OL% tllg = a#t U(
WA \07 B |
3o
A =48) () ur\(?)(')
x +\"<‘-€'L+t{ I
' ) ) . 4x° + 7'5 N
N 13. How many integers are in the range of the function f (v) """ i s ‘
: 2x° +3 (o,’)s)
RCM\@Q‘ QL \:) <23
| s / \*)3 ftn
Fota!  inegas. 7S 'Q_—.\ 23 l/ —— =
i
|
K e 3 ax +b !
14. The function “f is defined by: f(,\‘) = 7 where a, b, ¢, and d are non-zero real integers and have the
ox +
properties: f(19) =19, f(97)=97 ,and f(/(x))=x forall values of “x” except —i Find the
¢
(D unique number that is not in the range of “f” (AIME

D
\

\ T\,\,; w\qﬁcﬁ& y‘ra S\Oa&‘:& mm, a\ca\ qw;aqem, J,.% 6”“_}*&’)@*& q\,m‘m t, S0 wciLA«‘

O &2
(E( ‘G» ¥ gi"lg. ’g( e uw\> 29> 19°70-Bowh

o En cobvaas € m’.n’\:a(ax o
) ‘ - ‘(‘_(91 D = %u’) m&b\ g%
15. Challenge: Let f (x) =~ax” +bx . For how many re)al VATGES “a” is there at least one p’osmve v%lue
i negpaie
for which the domain of “f” and the range of f e the S%@mset? A 1220 @
W% wthy =0 \

YO O T orta b
Roon 0, % \ 3 vesween 0 omd R
|£ n-s =% N 6_-.’.\0

l Cimpatsibeom b | MJ\"II..“’“?" e i OuQ RANGE  onges

45 wug be MAX
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B For what number & can the graph ol y = .' 3 be transformed into \<

the graph of 1y = & by a ranslation? INGH It A franstaton moves % \O
every pomnt g units harizontaliv and 6 units vertically, then the
rarwiton transtoems the pomt () into the peant (e bl

Problem &-6 ¥

and bovizont, |l VPOt ¢ = .| ?

Method 1: Lock ar the equanion shas vesales aite

.‘l?'lzfl'.?.’”a;g axes 1o coinede warh the LIYTLPIOTOS, B0 thas
: !

|,
L9 |

t tis the origin of the trans.ated coordinse
systern. Then (xa) of the ovinna! canrdinaze system

bevomes B 37 in che new covedivze spsrer, whine
: L ™ P — T,
A= s and y b=, For example, (xy) =

3 3
{ i { Pin tha ¢ TR nal coordinate systom besinnes
o e 00 i the new coondinare system. Using

and v o= oy o 2, we e

the solstibntions ¥ = x -

; Wl on T :
Yoo E et N il we clear fractiony anad

5 " 5
sinplity, well ger a’y o= E

Method 11: Lising fong dhvision, ¥oE R s e

fo

x-l
wyy e & : BB g ll: # -' = ‘-\ - ’)"3 [N
gt el e 0 s o %R, (&

' _k
Method TH: Les (xeg)(y <50 k. Then, viv ) Mvse \>C on T 06 w \\04

\onshwe b aCCo(&MJLQ

kb, vy s
a4 | bwlm—nfs s i A

B e e b i gty ersorinators to gt
-1 x ¥ ¥

¥ % o & L &
. a8 ed L A=baad
o= et Thas, M = O Now gt B-' \C :l 2 -
3 ~1haxn v« 123 — -'=;> c = _3: ¥ =
HIBerIzOs oy sot k—px 4 ‘,; = « % ¢ 1, Bince the 3 b 3

eoefhcients of x mast be equal, <by « =% it b
ot ox b o L o 8
R i 5 '.;-“?‘2.‘51.114: iz -F,

__\2_. = ‘-.\2_ ‘=> @ .Q:E Vn‘?
)| O th&tgi
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Le t/f' ) = Var2F be. For how nrny real-talues .

£ g f h there at Jeast one
i JHLUH/)(AIH(‘/ th tm/ﬁhi('h,Tl/wt/lum«'ti}yfff 1 Tht L dioc of Late tlw ‘
Set / o /

o d / )
pd e / ai pd e P

: / / / ‘ -
/ /

(A) 0 BY 1 (¢)2 (D)3 ( )/ﬂ fibtite P Resy

25, (C') The domain of fis {o | = + b = U}. It « = 0. then for every positive
value of b, the domain and range of f are cacli equal to the iuterval 0.x ). so 0
Is a possible value of «,
It a # 0. the graph of y = a.r® + hr is a parabola \\'Jrl .r»uﬁvrn-pt.\ at =0 and

= —=b/a. If a > 0. the domain of £ is (—~. —b/ al oo 0.x). but Th(’ rangee of
[ cannot contain neeative numbers, It « < 0. the (inm i of fis 0.—=b/al. The
maximum value of f oceurs haltway bhetween the r-intercepts, at o = —h /24,

aticl

e

, /)) EREa R JHarb ) L
: 2a - V : 12 ’ . 2as & 2\~r:1

Hence. the range of f s 00072 ~a]. For the domain aud ranee to he cqual, we
must have , onk ..

/

4y — q.f"f
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l l \
—— = ——— 50 2V —u = —u.

-
Ll only solution is o = —4. Thus there are two possible values of . and they

are o = 0 and o = —4,

/ /’/ \ \
A Thc tical tote and h tal fote f = o N0/ (@Z
/ vertical dsymptote and horizonta asymp ote or)’f /( 7 are (\(\ ) 0 G-
(AQ)

= 4.7 = 0/ (b)no vertical asymptote, 1 = () (c) no vem‘lcal or* homzorﬁol asyr \J
(d)\ ~4. no horizontal osymp’roire// (e) x = ;4 1 =1

( fmd fﬁe verﬂcal asympTofes
/o / / q” [ﬂﬂ
f( x) = 2>§ /+12x +22x+12 7/

T XP4bx+8

r'

= i -8 7
ConSIder* Thc fum:/ﬂon f{x)— b7 CIfhis }h’e number of homzonml vthe ~

o2
+7 x + -
numbcr of ver‘ucal cmd s the number* of slant, a’sympfo’res what is the ofdered
triple (b DAy /L /o /

o

The first three terms of a geometric sequence are: +3,33,%3; what is the next

oK)
- ° 1 1 -
term? 'Eq: JC:S(: 2%-3 %:3 = ‘ \ !é? 22,233 2_‘(/ ~ ¥= o | _(

How many vert cal asymp;o%es does 1 m// Py have?

Read as: How many Pérh’;af”é&ympféres does [ of//
equals 4 divided by the quannry X squared plus

have? | (
How mcny tvc/gcr" are iry 'H*c *ongc of +hé funetion f»x/&%/
¥ ya 4 / /’/ X 3 {

~ / - | N’
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/ﬁ'xe/r*/ph of/?’x H‘ +4 la/fﬁe Cﬁr*’res:an plcme

has asym’ﬁfo‘res

= / o b/ /Od ,v—c:v\ yd, Eva!ua‘re abcd
N
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