MATH-141-PRECALCULUS. Fall 2007
Review: rational functions (with solutions)

1. Sketch the graph of the following rational functions (remember the "5
steps”)

a. R=—"1  p Rry=23 Ry=
X(X+4) 2X+4 X —4
X'+ x?+1 x¥ -1 x?
d. f(X)=——+—7-— e. f(x)= f. f(X)=————
) x> -1 ) x> -9 ) X*+Xx-6
X 3 . 4(x* -1)
(X)) =—— h. f(X)=——«+—— i. f(X)=—-"+-
g- 109 x* -4 0 (x=1)(x* - 4) ) x> —16
2 _ 2 _ 2 _
i, f(x):x 3x-4 K f(x):x +Xx-12 L f(x):x +x-12
X+ 2 X—4 X+ 2
2 2 _
m. f(X)ZM n. f(X)=X2+;12
(x+3)° x> -x-6

(Remark: ignore the “oblique asymptotes” questions)

Solutions below.
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4.4 Exercises (poge 353)

7. 1. Domain: {x]x # 0, x ¢ ~4]
T xinterespl: ~1;no yeintercept
3. No y-axis or origin symmetry
4. Vertical asymaptotes. « = 0, x = -4
5. Honzosta! soymptate: y = 0, insersected at (-1, 0)

- X+
A= K(x+\)

6 2, -4 -1
Inteeval [~w, —2) {(=4.-1) —=1,0 (0, @)
Number Chisez | -5 -1 -3 1
Value of & R-$==F |K-np=! M-H=-1 [mp=1
Location of Gragh | Baiow x-axis Above - axis Below z-aus Above x-uxiy
Poiaton Graph _[(-s.-1) (-2.9) -3-3) L) ]
9. 1. Domain: (xfx # ~2} - - 3x+3 %
? x-inumqu:—l;rmc«wpt% Z&+‘|
3. Nop-n.isawi;insymmmy
& Vertical asymplote x = -2
5. Morzoatal asymptate: y = g.wl intersected
6, -2 -1
lotecval {—=, -2) (=2, ~-1) (=1, %)
Nomber Chosen | -3 -3 0
Valoe of R A-3)=3 a-3)=-1 |am=] .
Locanen of Graph| Above c-axis Below x-axiy AbOYe £-2xis
Point o8 Geph_ | (~3,.9 - 1) .
WL L Domain: {xjx # <2, ¢ 2 2) Alx) = . 3 1 T =2 w2
2 Noum:mpt;;--lampt:-% w =4 Lo N
3. Symamelric with sespect ta p-axis (‘3- ” E | E (3-
R g e e O = R T R
6. 2 2 {0.-3) ! 5\:
leserval (=, ~2) -2, (3, =) N Ml o :
Number Chesen -3 o 3
Vabue of R R{=1y=3 RO = -3 R{3) =}
Location of Geaghr | Abore £-scxis Below o axis Abcrag x 2%
Puini ox Gt | (3. 1) (o.-3) (2.3)
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(3. 1. Damaia: {s|x # =1, x# |} 1.
2 No v-intercept; y-intereept: — | X&E-i
3 Symmetric with respect ts paxs
4 Verlical asymptotes « = =1, 5 = 1
5, No horeontal or obligue asympiodes
=1 1
[ tmerval (=, =} -nh (1)
Numiber Chosen -2 o 3
Valoe of P R-D=7 ro)= -1 P =7
Lovation of Grasgh | Aboe x-axis Below x-axs Above £-axis
Pt on Goagh (-2.7) =1 2.0
15. 1. Domain: {xjx # =3, x #3) J(,‘) - P
e R xt-q
2 x-intercept: 1, y-ntescept: 9
3. No p-uxis 0F ongm symnetry
4. Vertical asympiotesi ¢ = 3, x = -3
5. Oblique asymploie: y = x.intersected at (%-;')
-3 1
Irseresd {~w,~3 =L (L3 Q.
Numder Crosen | -4 0 2 4
Valus of H H(~4) =93 |H©) =} Hey=—14 (HB=9
Localon of Gragh| Belov cane Abave x-axis Below 3-axis Abave £-axis
Foist 00 Gragh | (=4, =9.3} (0.4) (2, ~14) 4.9}
2z
Domain: (2 # =3, x # 2} JU) =X
. x-insercept: O y-interceat: 0 e X~
No y-axis Or origin symneiry
. Vertical asympiotes:x = 2, 5 = =3
Horizontal ssympiotes ¢ = 1 intersected at (6, 1)
-3 ] 2
Imeread [~ ~3) (-39 o0, 2y (2 =)
Number Chaass | =6 -1 i 3
Valus of R R(-6) = 15 -ly=—-1 (RN=-025 [R}H<13
Location of Cirigh{ Abeve £-axis Betow x-axis Below 1-anis Above x-axis
Powl on Graph [ (-6 15) (-1 -4 (1. ~025) (3.1.5)
. Domain: {«lx # ~1, x+ 1} ‘(x.) D
rintercept: O peinsercept: 0 Kt“‘i
. Symmelry with respec. (0 0Tgin
Vertica! asymploles: x = =2, x = 2
. Horizontal asympote:y = 0, sntersected at (0, 0}
- 0 2
Trscrval (==, =1 (-2,0) 0.2} (2, =3
Number Chosen | =3 -3 1 3
\olee o6 G Gi-n=-3 |G-~} Gl = -3 G631 =3
Location of Graph! Deow x-axis Avove y-atin Below x-uxis Aboe x-anes
momamowh | (3] 1) (-0 BB
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ANSWERS
2. 1. Domain: (xfx # 1, 5 -2, x 22} a(x)--—s—-—!-——‘
_ (=) (x*N)
2. No xintercept; )Hm!mpl:;
3. No y-axis or origin symnetry
4. Vertical psymptotes.t = <2, g = | x = 2
3. Hon 1 sy ™ Dzt i
6. -2 1 b
[lnkml (=, ~2) (=21 ({1} (2, )
| Number Chosen | —3 0 [¥] 3
Vakse of R R-n=-%  |Ro) =} RIS = -5 [ay=%
Locusos of Graph | Below - avis Above «-axis Below 1 axis Abose X ais
Poimoncireph | (-3.-5)  [(0.3) (t3-F)  [6.9)
23, 1. Domain: {t|x + -2, x #2) J(x) - Q(\‘K -}
2 lhlum-l.l:y&nwl‘% M-16
3 Symmetry with respect to y-axis
4. Vertical asymptotes: s = <2 x = 2
5. Horizonial asymptote: y = 0, & d at (1, 0} and (1, 0)
6, -2 - t
Ttrenal (=, =2) (=2 ~1) -1, n (.2 12, %)
Nursbar (hosza | -9 -15 ] 13 3
Velue of H=3) =089 | H(-15 = o) = H(LS) = ~0346 | H(3) ~ 049
Location of Gragh| Abowve -axis Bekow z-anis Above s-s0 Below 1-uxis Nooree x-axis
Poimos Graph | (-1, 0.69) (=15 046 |(0.}) (05, -048: | (3049
! T o B
25, 1. Donssan: {xlc # =2} J(x) - _’_‘_ﬂ.
1 xinteccepls: 1, 4; y-nte-cepl: -2 X+2
3. No y-uxss or origin symmetry
4, Vertical asymplote: x « -2
5. Obligque asymploie: y = £ — 5, oot intersected
L3 -2 -t 4
Interval |~ ~2) (~2.-1) 1=1,4) (4, =)
Number Chosen | -3 -15 0 5
Valua of ¥ Fl-3=-14 M-13) =355 Flop = =2 F{5) =~ 0.8¢
Locaton of Graph | Below s-axiy Above xouns Below c-anis Above x-kiis
Pointon Gragh | (=3, - 14) (~1.5.5.5) 10, ~2) (3, 0.86)
z =
27. 1. Domain: (2]« # 4) 3(‘,)= X"+ x-12 1.
2. reinterceply: -4, 5; pinserept: 3 x-y
3. No y-axis or origin symanetry
4. Vedical psymptote: x = 4
5. Oblique asymplote: y = 1 + 5, 001 inlersected
B -4 3 ‘4
Enterval (e, -d) (—4, 3 3, 4) (4, @)
Number Chiosen | -5 0 35 S
Value of § r-5=~-3 |ROy=3 R3S =-75 |ms)=13
Location of Graph| Below x-axis Above x-uxis Below x-axis Above x-anr
Puint on Gega | (-5, -3) 0.3) (2.5, -75) (5. 18)
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= RN
- 3(‘, h )5#1
29, 1. Dowmain: {5 * -2}
2. x-intercepts: —4, 3, p-intoroape: - 6
3. No y-axis or origin symmetry .
4. Vertscal usymplote: x = —2
5. Oblique asymptote: y = & = 1, not intersecoed
o\ * -4 -2
Interval [-®, ) (-4, -2) =2, (3, =)
Number Choses | —5S -3 0 4
Vilus of F £i-5)=-1 Fi=3) =6 ¥y = =6 Fi#)=3
Locatiom of Gragh | Below =-axis Above A-axis Helow x-axis Abave s-axis
Pointon Gepe | (=5, ~3) (~3.6) 0, —6) (4.3)
s
31, 1, Domaln: (dx # -1) J()g) - R{x=D"_
2 reintercepts: 0, 1; yintercept:0 (x+3)*
3. No y-axss Or onigin Symmeary
4 Vertical asymptote: x = —J
5. Horizomtsl ssympeote y = 1, not mtessecied
& -1 0
Inezval (== =3) {-3.9) 10, 1) (1. w)
Number Chosen | —d -1 t 2
Vahue of R-4) =100 | k-1 =-05 |r{3)~00 |&@) -006
| Locatio of Graph! Atove r-mals Beiow x-xuis Above r-asis Abave x-anis
Fointon Gragh | (—4, 190) (-1,-05) (5. 0.003) (2,0016)
7. ==
A, L Domame (sl » =2, s ¢ 3
2 x-intercepr —4; yinteroepe 2
3. No y-axis or origin symmetry
b Vertical asymptole: x = — 2 hole a1 (J.%)
5. Horizomtal syysnptate: v = 1, nol intersected
6. -4 -2 }
Lazerval (o, ~4) (=4, ~2) (-2.3) {3, =)
Wusnber Clieen | =3 -3 D 4
Value of & R(-5)=§ R-3=-1_ |RO)=2 R = §
Losation of Graph} Above raxis Below y-axis Abave r-axis Above £-axis
Pouton Gragh | (-5, 5 (-3.-1) (0.2) (4.%)




