33 f(x)_z+2:.rfl+3:1+ 3

T r—1 z—1 r—1

a Thedomainis {z | 2 # 1}. b The vertical asymptote is = = 1.

Therangeis {y |y # 1}. The horizontal asymptote is y = 1.

¢ f(0)= —il = —2, so the y-intercept is —2. d i |+
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f(x)=0 when z+2=0
=2
-, the z-intercept is —2.
e Asx—1", f(zr)— —
As z =17, f(z) = x
As * — —oo, f(z)—1"

As T > 00, f(z)—=17
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f(z)=0 when 2+ —— =0 —2+ L

a f(0)=2+ % = 6, so the y-intercept is 6. b f(-2)=2+

z+1
2(r+1)+4=0 = -2

2(z+1)=-4 ¢ i The horizontal asymptote is y = 2.

L r+l1=-2
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ii  The vertical asymptote is = = —1.

', the z-intercept is —3.
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35 The horizontal asymptote is y = 0.

The function is undefined when 2% + 4z — 21 =0
(z+7)(x-3)=0

T =

the vertical asymptotes are = = —7 and = = 3.

ii. When =0, y= —2—21 so the y-intercept is —
When y=0, 2—2=0

r=2

2
21"

the x-intercept is 2.

—T7 or 3

2—-z . .
iii y= e has sign diagram

As
As
As x
As x
As x
As

Yy —> 0
y— —o0
Yy — o0
Yy — —00
y— 07

y— 0"

b i The horizontal asymptote is y = 0. ii

The function is undefined when
202+ 92 +9=0
22 +6x+32+9=0
2z(z+3)+3(x+3)=0
S (@+43)(22+3)=0
3

z=-3 or —3

the vertical asymptotes are z = —3 and = = —g.
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When z =0, yz—g,

When y =0, 52—-2=0
dr =2

_2
T=5

so the y-intercept is —

. . 2
the x-intercept is .

A

B y=m 55 has sign diagram

iv As z — -3,

As
As
As
As
As

Yy = —o0
r—-3", y—
x— -3,

+
z—-37,

Yy — 00
Yy — —00
z— —00, y—07"

T — 00, y— 0t
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36 f(2)= s
a f(0) = 3, sothe y-intercept is 3.
f(z) =0 when 2+2=0
L =2
", the z-intercept is —2.
b 22+bxr+3=0 ..(x¥) hasdiscriminant A =b? —4(1)(3)
=b>— 12

= (b—V12)(b+ V12)

A has sign diagram e —\/Iﬁ — \/'1_2 c2 -
i f(xz) has no vertical asymptotes ii f(z) has one vertical asymptote Tii f(z) has two vertical asymptotes
when (x) has no real solutions. when (x) has 1 real solution. when (x) has 2 real solutions.
A<l S A=0 o A0
s —V12<b< V12 oob=+V12 sob<=V12 or b> V12

x2-2z—-8
r—3

i The vertical asymptote is = = 3.

37 a y=

ii When 2 =0, y= =3 = 3, so the y-intercept is 3.
When y =0, 2°—-22x-8=0
(x+2)(z—4)=0
x=-2o0r4

", the z-intercepts are —2 and 4.

iii y:w z+1
o R z-3[a2—2z-8
=e+l-23 —(2? — 3z) 1

z—8
—(z = 3)
-5

*. the oblique asymptote is y = = + 1.

horizontal stretch
scale factor %

1

translation ( 3

70 a f(x) > f(2x) » f(2(x—-1))+3
horizontal stretch vertical stretch reflection in translation ( g )
b /(z) scale factor 4 £( %.I?) scale factor 2 2](}") r-axis —2f( %1) § 52 %‘1,-)
translation translation
( g ) horizontal stretch vertical stretch ( 2 )
¢ f(l) fx—2) scale factor 3 f(%;l? _9) scale factor 6 Gf(lil _9) Gf(lil —2)+4
71 a The graph of y = —f(x) is found by reflecting b The graph of y = f(—x) is found by reflecting
y = f(x) in the z-axis. y = f(x) in the y-axis.
X 4 Y 4
Ju=1I() Ay=1@)
1»// 1 o




72

(=1 %)-

y = f(x) has y-intercept 4, so y =

f(z)

has y-intercept

1

I

¢ The graph of y = f(z — 2) is found by translating d The graph of y = 2f(z) is a vertical stretch of
y = f(x) 2 units to the right. y = f(x) with scale factor 2.
Ay l‘ i "
/ y=f(x)
'ﬂl 2 "I
1¢--° 1 p—"'
< a4 12 < < 4 >
N4 ; } S ;‘
- o - cemmmme———— o—1
y=f(x) 1 y=f(@=-2) PN
y=2f(z)
v y
e f(r)=-1 for <0, so Ay 4
1 f ’;' V= f(:l‘)
m -1 or <0. --"‘0
f(@)>21 for >0, so ‘—€§7
0< - <1 & 0 =1
— S 2 0. =
<T@ e V=1
v
a y = f(xz) has z-intercepts —1 and 3, so y = ﬁ has vertical asymptotes z=-1} §¥ z=3
z=-1and z=3. (1,2)
y = f(x) has a local maximum at (1, 2), so y = ﬁ has local minimum 1/t 3 N
at (1,1). wto X [ 1
(L 3) V=70 (1,3)
y=f(z)
v
b y = f(x) has z-intercepts —5 and 1, s0 y = 7@ has vertical asymptotes
x=-5and z=1.
y = f(z) has local maximum (—1,5), so y = ﬁ has local minimum




3
a f(0)= g = 2, so the y-intercept is 2
f(z)=0 when 6—2x=0
22=06
=3
", the z-intercept is 3.
The vertical asymptote is x = —3.
6 —2x
f(=) = z+3
_6—-2(x+3)+6
o r+3
12
T x+3 -2
*. the horizontal asymptote is y = —2.

¢ Invariant points occur where
flz) =0 or f(x)=1

6 — 2z

x4+ 3 =
6—-2r=x+3

—3z = -3

r=1

*.the invariant points are (1, 1) and (3, 0).

75 a Y

77 a If |3—-2z|=5, then 3—-2r=45

. 3—-2r=5 or 3—-2x=-5
—2r =2 or —2r= -8
. x=-1 or =4

So, r = —1or4.

b The y-intercept of y = [f(x)]? is 2% = 4.
The z-intercept of y = [f(z)]? is 3.
The vertical asymptote of y = [f(z)]? is = —3.

The horizontal asymptote of y = [f(z)]? is

y=(-20?=4
d LY
r=-3
(1,1) I
y=4 1/ y=[f(z))?
~B K 3
- /.:.J (ii'
2 y=-—2
Y
i
b If |25 =g then 2215 _ 49
3—x 3—x
20 +5 2x+ 5 _
3—x = N 3-z 2
. 2r+5=6—-2r or 20+ 5= -6+ 2z
Lodr =1 5=-6 X
z=1

1
So, = 3.



82 f(z)=(5z— 2)(% + 3) is an odd function

w f(=2) = ~f(@)
(5(=2) — 2)(_% + 3) — —(5z — 2)(?‘; + 3)
~Gz+2)(3-%) = - -2)( +3)
(52+2)(3-2) = 5z —2)(% +3)

5z +2)3x—a)=(5z—2)(a+3z), z#0
.. 1577 — 5ax + 62 — 24 = Sax + 1577 — 26 — 62
(12 —-10a)z =0
12—-10a=0 {z # 0}

10a =1
6

T a=g

83 a A functionisevenif f(—z) = f(z) forall 2 in the domain of the function.

-, for any value in the range of f, there exists at least two corresponding values of x in the domain (except in the
trivial case f(x) = k with domain z = 0)

-, the function fails the horizontal line test, and does not have an inverse.

b If f(z)=z*+2% AY
then f(-z)=(-z)*+ (-2)? y=at+2?
=z + 22
= f(x)
. f(x) iseven. - e >
v

From the graph, we observe that the function is strictly increasing for = > 0.

. we can choose the domain restriction x > 0 for the function to have an inverse.



