Chapter 1 Function Transformations

1.1 Horizontal and Vertical Translations,
pages 12 to 15

1.a) h=0,k=5 b) h=0,k=—-4 ¢) h=-1,k=0
d h=7k=-3 e h=-2k=4
2.a) A(—4,1),B(-3,4), b)) A'(-2,-2),

C(—1, 4), D1, 2), B(—1, 1), C(1, 1),
E(2, 2) D3, —1), E'(4, —1)
VA JLA
N 21 h() = fix - 2)
/ 2 ‘_1 2 ) %
Ja =3
T4 20| | 2x v
A4
0 A(=8,—2),B(~7,1), d) Al—4, —4), B(=3, —1),
C(-5, 1), D'(-3, —1), C'(-1, —-1),D(1, -3),
E(—2, —1) E(2, —3)
YK P vA R
s() = flx + 4 ‘ Sl al 2.0 | 2%
2 4
B ARCSES I 7

3.3 (x,y)—(x—10,y) b) (x,y) — (x,y—6)
0 xV—-Ex+7,v+4d (x,y)—x+1,v+3)

4. a) yA | avertical translation
) = f(x+H4) -3 R of 3 units.down
X 6 12l 2 olx and a h9r1zontal
translation of
ZV 4 units left;

(xy)—kx—4,y-3)
b) yA a vertical translation

Us|l=fix—2) = 4. of 4. units down an.d a
7o > 4 X horizontal translation
i of 2 units right;
2 xy—Ex+2,y-4)
Y
) VA a vertical translation
8 of 5 units up and a
_ horizontal translation of
© 2 units right;
X)|=f(x—12) + & ’
(xy)—(x+2,y+5)
4
2
< »
2ol 2 4 %
Y
d) yA | avertical translation

of 2 units up and a
horizontal translation of

VX)= (X+3) +2 3unitsleft;
xy)—->x-3y+2)

S

nJ

A
% 4
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.a) h=-5k=4y—-4=f(x+5)

b) h=8k=6y—6=f(x—28)

¢ h=10k=—-8;y+8=f(x — 10)
d) h=-7k=-12;y+12=f(x+7)
. It has been translated 3 units up.

7. It has been translated 1 unit right.
8.
Transformed Transformation of
Translation Function Points
vertical y=fx)+5 X y—(xy+5)
horizontal y=flx+7) X V—-(Kx=7y
horizontal y=f(x-3) xy)—(x+3y
vertical y=f(x)—-6 X y)—(x.y—6)

horizontal and vertical | y+9=f(x+4) | (x ) > (x—4,y—9)

horizontal and vertical | y=f(x—4) -6 | (x, ¥) = (x+ 4,y —6)

horizontal and vertical | y=f(x+2)+3 | (x V) = (x—2, ¥y + 3)

horizontal and vertical | y=f(x—h)+ k | (X, y) = (X+ h Y+ k)

9

10.

11.
12.

13.

14.

15.

16.

.a) y=(kx+42+5 b) {x|xeRL{y|y=5yeR}

¢) To determine the image function’s domain and
range, add the horizontal and vertical translations
to the domain and range of the base function.
Since the domain is the set of real numbers,
nothing changes, but the range does change.

a) gx)=|x—9]+5

b) The new graph is a vertical and horizontal
translation of the original by 5 units up and
9 units right.

¢) Example: (0, 0), (1, 1), (2, 2) — (9, 5), (10, 6), (11, 7)

d) Example: (0, 0), (1, 1), (2, 2) — (9, 5), (10, 6), (11, 7)

e) The coordinates of the image points from parts
c) and d) are the same. The order that the
translations are made does not matter.

a) y=flx-3) b) y+5=flx—-6)

a) Example: It takes her 2 h to cycle to the lake,
25 km away. She rests at the lake for 2 h and then
returns home in 3 h.

b) This translation shows what would happen if she
left the house at a later time.

o y=fx-13)

a) Example: Translated 8 units right.

b) Example: y = f(x — 8), y = f(x — 4) + 3.5,
y=flx+4)+35

a) Example: A repeating X by using two linear
equations y = +x.

b) Example: y = f(x — 3). The translation is
horizontal by 3 units right.

a) The transformed function starts with a higher
number of trout in 1970. y = f(t) + 2

b) The transformed function starts in 1974 instead of
1971. y = f(t — 3)

The first case, n = f(A) + 10, represents the number

of gallons he needs for a given area plus 10 more

gallons. The second case, n = f(A + 10), represents

how many gallons he needs to cover an area A less

10 units of area.

17.a) y=x-7)x—1ory=(x—4)?*-9

b) Horizontal translation of 4 units right and vertical
translation of 9 units down.
c) y-intercept 7




e o i

18.

19.

a1

c2

c3
Cc4

a)
b)
U]
d)

a)

b)

a)

b)

a)
b)

The original function is 4 units lower.

The original function is 2 units to the right.

The original function is 3 units lower and

5 units left.

The original function is 4 units higher and

3 units right.

The new graph will be translated 2 units right and
3 units down.

VA {
, |
/
Slda 20gl T2 A6 8 X
, /
.V:(a"le_glT
V=Kx—=27—(x+2F—3
v ¥

y=fx) > y=flx—h)—>y=flx—h)+k
Looking at the problem in small steps, it is easy
to see that it does not matter which way the
translations are done since they do not affect the
other translation.

The domain is shifted by h and the range is
shifted by k.

f(x) = (x + 1)% horizontal translation of 1 unit left

g(x) = (x — 2)? — 1; horizontal translation of
2 units right and 1 unit down
The roots are 2 and 9.
The 4 can be taken as h or k in this problem. If it is h
then it is —4, which makes it in the left direction.

1.2 Reflections and Stretches, pages 28 to 31

1.

a)

b)

d)

. a)

X | f(X)=2x+1 | g(X)=—f(x) h(x) = f(=x)
-4 -7 7 9
-2 -3 3 5
0 1 -1 1
2 5 -5 -3
4 9 -9 -7
YA ¢) The y-coordinates of
g(X) = —f(x) g(x) have changed
h(x) = A—X\ '\ sign. The invariant
P NS R point is (—0.5, 0).
S a2 2'x The x-coordinates of
X =2x+1/ - h(x) have changed
c sign. The invariant
A 4 point is (0, 1).

The graph of g(x) is the reflection of the graph of
f(x) in the x-axis, while the graph of h(x) is the
reflection of the graph of f(x) in the y-axis.

x | f0=x | gW=3f(0  hx) =3
-6 36 108 12
-3 9 27 3

0 0 0 0

3 9 27 3

6 36 108 12

b)

)

d)

. a)

b)

]

. a)

b)

N}

A MAVA 4T A
N\ L =
L1/ gx)=37x)
NNV Ao L
< \ / > A -
Sldal 270 2 46 | X
Y

The y-coordinates of g(x) are three times larger. The
invariant point is (0, 0). The y-coordinates of h(x)
are three times smaller. The invariant point is (0, 0).
The graph of g(x) is a vertical stretch by a factor of
3 of the graph of f(x), while the graph of h(x) is a

vertical stretch by a factor of % of the graph of f(x).

vA glx) = -3x
s f(x): domain {x | x € R},
S/ f0=3 range {y | y € R}
P .| &(x): domain {x | x € R},
< > | 4 | x| range{y|y€R}
A1\ lax = —Bx
Y
\ VA f hx)=—-x*—-1
S g(x): domain {x | x € R},
" Sax) =x2+ range {y |y =1,y € R}
P N h(x): domain {x | x € R},
=10 2 | 4 | x| range{y|y<-1,y€R}
I\ =—x*+ 1
Flv [\
W] K=
JI\ hy=/<| h(x): domain
1 {x|x+#0,x€R}
! [ range {y | v # 0, y € R}
I\_ 0 Z?’:¥ k(x): domain
| &x|x#0,x€eR}
1]/k =+ rangely|y#0,y€R}
H X
yA glx) = =3x
o f(x): domain {x | x € R},
Y1/ 7% = 3x range {y | y € R}
P R g(x): domain {x | x € R},
“To\ 2 | 4 x| rngelylyeR)
[\
90 = 43x
Y
* vA ‘ h(x)=x*+1
. g =x2 4 1| gx): domain {x | x € R},
|/ hx=x24 1 rangely|y=1,y€eR]
P R h(x): domain {x | x € R},
<70 ) 4 | x range{y|y=1,y€R)
Y
] o=t
J[\ hx)==| h(x): domain
|l x|x#0,x€eR),
— ~— range {y | y # 0,y € R}
{'\_ 0 ;?’% k(x): domain
| x| x#0,x€eR}
ukx):———l range {y | y # 0, y € R}
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10.

11.

12.

. a) The graph of y = 4f(x) is a vertical stretch by a

factor of 4 of the graph of y = f(x). (x, y) — (x, 4y)
b) The graph of y = f(3x) is a horizontal stretch by a
factor of% of the graph of y = f(x). (x, y) — (%, y)
c) The graph of y = —f(x) is a reflection in the x-axis
of the graph of y = f(x). (x, ¥) — (x, —¥)
d) The graph of y = f(—x) is a reflection in the y-axis
of the graph of y = f(x). (x, ¥) — (—x, y)

. a) domain {x| -6 <x<6,x€R},

range {y | -8 <y <8,y € R}
b) The vertical stretch affects the range by increasing
it by the stretch factor of 2.

. a) The graph of g(x) is a vertical stretch by a factor of

4 of the graph of f(x). y = 4f(x)

b) The graph of g(x) is a reflection in the x-axis of
the graph of f(x). y = —f(x)

c) The graph of g(x) is a horizontal stretch by a factor
of% of the graph of f(x). y = f(3x)

d) The graph of g(x) is a reflection in the y-axis of
the graph of f(x). y = f(—x)

/q lé‘\ v=f(0.5x

N\ ™~

< >
—10/ 5N/ 5 | 10 %
Y
B 2

. a) horizontally stretched by a factor of %

b) horizontally stretched by a factor of 4
c) vertically stretched by a factor of %
d) vertically stretched by a factor of 4

e) horizontally stretched by a factor of % and
reflected in the y-axis

f) vertically stretched by a factor of 3 and reflected
in the x-axis

a) j_/‘ll b) A v =X
‘ y=Ix vi=B|x|
-y = =3 X| g < »
- 2 | 4 X 2 4 %
AN\ E +iX A\ v = 13Ix
Y V\

¢) They are both incorrect. It does not matter in
which order you proceed.
a) dA

b) Both the functions
are reflections of
the base function
in the t-axis. The

[ object falling on

) Earth is stretched

vertically more than

the object falling on

* the moon.

—_

a

VY v

Example: When the graph of y = f(x) is transformed
to the graph of y = f(bx), it undergoes a horizontal
1
L]
x-coordinates are affected. When the graph of y = f(x)
is transformed to the graph of y = af(x), it undergoes
a vertical stretch about the x-axis by a factor of |a| and
only the y-coordinates are affected.

stretch about the y-axis by a factor of — and only the
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13.

14.

15.
16.

a1

c2

c

a) DA 4
80
50 [ D=565
40
20
/
< 4 >
0 20 | 40 60 80 |S
L Z \
b) As the drag DA f 1
factor decreases, " 1] D= §6S
the length of the | PV [ 1] o1
skid mark L I / T
increases for the PY 1
q D-= Eé_ls
same speed. o /
iy ARSI
/ 16.5
20
;/ nl 1
< é i 5 3
< 7
0 20 | 40 | 60 | 80 'S
v \
a) x=—-4,x=3 b) x=4,x=-3
() x=-8,x=6 d) x=-2,x=1.5
a) I b) III g IV d) IV
a) IZN
2
g(x)
JX) =X N
Sl2lofl T2l 46 8 X
v VX = 3
b) YA
2
P =14
S 2lo] 2 [X
2 >
y=r2
4
g(x)
6
Y

Example: When the input values for g(x) are b times
1
b

the input values for f(x), the scale factor must be

for the same output values. g(x) = f(%(bx]) = f(x)

Examples:
a) a vertical stretch or a reflection in the x-axis
b) a horizontal stretch or a reflection in the y-axis

f(x) a(x) Transformation
(5, 6) (5, —6) | reflection in the x-axis
4,8) (—4, 8) | reflection in the y-axis
(2,3) (2, 12) | vertical stretch by a factor of 4
horizontal stretch by a factor of%
(4,-12) | (2,-6) 1
and vertical stretch by a factor of >




Cc4

c5

ZIREN

. N V=1

' N 4
< | N/ N A
D > N VN8 TNg W T X
)\ g

y= 13X

Y

a) t =4n-—14 b) ¢t =—4n+ 14

c) They are reflections of each other in the x-axis.

1.3 Combining Transformations, pages 38 to 43

1.

4.
5.

a) y= —f(%x) ory= —%XZ
b) y= %f(—zlx] or y = 4x*

. The function f(x) is transformed to the function g(x)

by a horizontal stretch about the y-axis by a factor
of % It is vertically stretched about the x-axis by

a factor of 3. It is reflected in the x-axis, and then
translated 4 units right and 10 units down.

g 8
§ & =& _§ ®$
£ ®c S5c ®E| S5&
@ 2| N | 2w Nw
& | te to tE| T
Function g |SE|2R|SE|2E
y—4=f(x-5) none | none | none | 4 5
v+ 5=2f(3x) none 2 % —5 | none
y=%f(%(x—4)) none % 2 none | 4
y+2=-3fR(x+2)  xaxis| 3 % -2 | -2
a) v=fl-(x+2) -2 b) yv=f2kx+1) -4
a) v=2f3(x+5)+H3 | |yA
8
/
[ \
- N TN Y= 2fX)
ydmvi 4 AN
/ [ \ly=\
[T TS
/ N\
< v=2f(3%) >
-8, 6|4 20 2 4 6 | X
Y
b) YA v=1x)
4
y%é}‘{lv A /V=: %f(x
\ /" 1\
< >
-6 4 -2 2 4 6 8 X
2
4
y=3A1x13) 14
v @4 /
a) (-8,12) b) (—4,72) ¢ (-6,-32)
d) (9, -32) e) (12, —9)

7. a)

b)

)

d)

e)

f)

8. a)

9. a)

b)

N}

d)

vertical stretch by a factor of 2 and translation of
3 units right and 4 units up;
(x,y) = (x + 3,2y + 4)

horizontal stretch by a factor of %, reflection in
the x-axis, and translation of 2 units down;
(e

reflection in the y-axis, reflection in the x-axis,

vertical stretch by a factor of %, and translation of
2 units left; (x, y) — (—X -2, —%y)
horizontal stretch by a factor of %, reflection in
the x-axis, and translation of 2 units right and
3 units up; (x, y) — (%X +2,-y+ 3)
reflection in the y-axis, horizontal stretch by a
factor of %, reflection in the x-axis, and vertical

3
reflection in the y-axis, horizontal stretch by a

stretch by a factor of %; (x,y) — (—%X, _2 y)

factor of %, vertical stretch by a factor of %, and
translation of 6 units right and 2 units up;

(x,y) — (—%X + 6, %y+ 2)

y+5==3fx+4) b y-2=-3f(-3(x-6)

YA y=1fx-3)-2
> 7
g= \
< AN
L2 0 2 | 4 \6X
2
A 4
YA
N2 |0 2 4| kX
\ > /
\
\\/I -
T V=r-f=x
Y
YA I BxL2) 1
lo)
al/l
\
N EEA
~lo 2 46 |X
Y
VA
v=3f(1x) A
BT T IN
_— TN\
a ol 1\
\
4 \
/ \
< o
_16/—12/ 181 Ja o 418 X
v [
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e)

f)

10. a)

11. a)

b)

)

12. a)

13. a)

b)

S -2, "8 Jalg| I
| 8
|
Ny
AN
N 16
\ A9
y=-3fx+4) -2 vy
U oY Y I T A D
1\ - c l
/TS
«rF >
8/ 40 4 | 8\ 12 | 16X
1
A\ 4

y=-3f(x—8)+10 b) y=-2f(x—3)+2
y= —%f(—z(x +4)+7

yA

Vi
)

o) = — 24X+ 2)) —

<Y

N —

n

~——
‘———’
i

BS
>

X) = +2f(—3x+6) +4

nJ

A
T—
[
—

>
0 2 4 6 8 | X
2
[7 N P
4
//
2
//
. >
—;/ 2 1]4 .6 8 X
59X = —zf=2x+3) -2
) 4 l

A'(-11, —-2), B(-7, 6), C'(-3, 4), D'(—1, 5), E(3, —2)
y= —f(%[x + 3)) +4

The graphs are in two locations because the
transformations performed to obtain Graph 2 do
not match those in y = |2x — 6| + 2. Gil forgot to
factor out the coefficient of the x-term, 2, from
—6. The horizontal translation should have been
3 units right, not 6 units.

He should have rewritten the function as
y=l2(x — 3)| + 2.
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14. a)

b)

15. a)

)

16. a)

)

Lgd

/ N \

. ALY

~16 12 18| 4 X
_Il%_s\z Fa 4
T2 I T

1 2
y= —(E(X'F 6)) + 6
(—a, 0), (0,—b) b) (2a, 0), (0, 2b)
and d) There is not enough information to
determine the locations of the new intercepts.
When a transformation involves translations, the
locations of the new intercepts will vary with
different base functions.
A= —2x + 18x b) A:—%X3+18X

For (2, 5), the area For (8, 5), the area of
of the rectangle in the rectangle in part b)
part a) is 20 square  is 80 square units.
units. A=—Lx418x
A=-2x+ 18x 8

A= —-2(2) + 18(2)
A =20

A= —%[8]3 + 18(8)
A =80

17. y =36(x — 2)* + 6(x — 2) — 2
18. Example: vertical stretches and horizontal stretches

foll

owed by reflections

C1 Step 1 They are reflections in the axes.
Ly=x+3,21y=-x-3,3:y=x—-3
Step 2 They are vertical translations coupled with

refl
y =

ections. : y=x*+1,2:y=x*—1,3: y = —x% 4:
—x*—1

€2 a) The cost of making b + 12 bracelets, and it is a

b)

N}

d)

horizontal translation.

The cost of making b bracelets plus 12 more
dollars, and it is a vertical translation.

Triple the cost of making b bracelets, and it is a
vertical stretch.

The cost of making g bracelets, and it is a

horizontal stretch.

(3 y = 2(x — 3)* + 1; a vertical stretch by a factor of 2
and a translation of 3 units right and 1 unit up
C4 a) H is repeated; J is transposed; K is repeated and

b)

)

transposed

H is in retrograde; J is inverted; K is in retrograde
and inverted

H is inverted, repeated, and transposed; J is

in retrograde inversion and repeated; K is in
retrograde and transposed

1.4 Inverse of a Relation, pages 51 to 55

1. a) b)
VA 7N
y=x,1 [ e ¢ L
/ ’ \ > ’
P ’ // ‘ & ’
D A{;U 2 7( < /' »
Y x=1 a2 2 4'x
[ L NN =
! ) 4 .
’ 2 ™~
¥ v X =If(y)




2. a) YA b) YA
4 ," 4
N 4
<
N 2
AN
N
< - ” < »
-6 |44 -2 .0 2\ 4 |x -6 -4 2 2 | 4 .6 | X
SRR S 2
’
4
V| il
7] i 4
4
7’
6 6
» b 2 B 2
b) VA function: domain {—6, —4, —1, 2, 5}, range {2, 3, 4, 5}
© L’ inverse: domain {2, 3, 4, 5}, range {—6, —4, —1, 2, 5}
P L 8. a) VA
- 4 ’
4 / 4 2| ‘
7% // z
. // 2 4
< - » /!
-4 A2 |4 2\ 4 6 | X < ‘ <
‘1o 6, -4 2.0 2 | 4/ X
1 K 25 B /
. 4 ’ /
Y L’ 4 //
b
3. a) The graph is a function but the inverse will be a .’ Y =X
relation. ’ 6
b) The graph and its inverse are functions. L’
c) The graph and its inverse are relations. » 7
4. Examples: The inverse is a function; it passes the vertical
a) {x|x=0,xeRlor{x|x=<0,x€R} line test.
b) {x|x>-2,xeRlor{x|x<-2,x€R} b) VA The inverse
¢ {x|x=4,xeRlor{x|x<4,x€ER} TN v = fix K is not a
d) {x | x> —4,x€R}or{x | x<—-4,x€R} - L7 function;
5.a) f(x)= 1x b) f'(x)= Ly /10 \ . it does not
7 3 7 ass the
“i(x) = 3x — 4 d) f(x) = 3x + 15 4 . pass e
o f 1 <~/ 7 P vertical line
e [W=—5k=5 0 f¥=2x-6 / ——\ test.
2
6.a) E b C ¢ B d A e D i A ~
7. a) _K‘\ : I 4 \ ;
Y -2 .0 214 6 3 X
4
—
8 . 2 | | —
!
. L2 A\l
) YA The inverse is
4 vi=fix - not a function;
e #| it does not pass
2 L’ the vertical
// -'\ .7 line test.
< > > \ ’
2 2 46 8 10 X R
2 < ‘ N »
A4 Cldal 2 le] |2 L aUX
function: domain {-2, —1, 0, 1, 2}, Sl
range {—2, 1, 4, 7, 10} . c
inverse: domain {—2, 1, 4, 7, 10}, R y P
range {—2, -1, 0, 1, 2} e - @
Y
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A
<Y

A

oy

n

f(x):

domain {x | x € R},
range {y | y € R}
fHx):

domain {x | x € R},
range {y | y € R}

f(x):

domain {x | x € R},
range {y | y € R}
fHx):

domain {x | x € R},
range {y | y € R}

nJ

@

~

<Y

N

fx) =

=

o

{7AY

XY™

A

A

o xY
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): domain {x | x € R}, range {y | y € R}
x): domain {x | x € R}, range {y | y € R}
x) = —Vx—2

f(x): domain

{x| x<0,x€eR}
range
yly=2yeR)
f(x): domain
x| x=2,x€R}
range
lyly<0,yeR}

f(x): domain

(x| x=>0,x€R}
range

{yly<2 yeR
f4x): domain
(x| x<2,x€eR}
range
yly=0,yeR}

(x + 4)* — 4, inverse of

+Vx+4 -4

A

\xy

S

i) y=(x-2)

nJ

As

Ky

—

12. ) y=+Vx—3

11. Yes, the graphs are reflections of each other in the

restricted domain {x | x > 0, x € R}

/
i

X) = X°+/3, x>0

n
n

A
<Y
A

<Y

N O

=4
//

T~

=
X
X
v
o

X

B / |
| — / |
L X P F(x)= N2k
/
< » < »
D 2 4 X |0 2 1 416 X

N o

/

4




) y=+\—=x restricted domain {x | x > 0, x € R} 16.
[y AR
=+ == = ===
Y=x|-5 5 J(X) X5
*\\ ‘\\
< A . < A .
. X0 da 2 To\| X
= M R 2
fix) =—2x2/x=0
_fX)= -2 2/ 4 \ 4 \
[ \ \
AR 2R v v
d) y=+Vx —1 restricted domain {x| x> —1, x € R}
Ly Z . Iz
o] 0=t p|| T,
X)|=/(x+ 1P, x> =1
\ LI/ |/
/ - L
-2 2 4 [ X|[Tol 2 4%
2 e N 18.
~ B 2
-
4 —
N y=Ex-1
e) v=+V—x+ 3 restricted domain {x| x> 3, x € R} 19.
yA yA
™ 4 ‘\ 4
Ny = £V ExH 3 N/ ==K+ 3
2 2
_—
p 0= —= 32| | W Cx=BRx=3
2ol TN XTI 2o 2 N X
2 2
/ \ \
v \ v
f) y=2vVx+2+1 restricted domain
x|x>=1,x€eR}
A (VA 4 VA 4
\ | 0= (x 17 -2 A =2 1
T T
| — | —
< / » <€ / >
-2 . 4 |X| =20 Z 4 | X
T—
2 =S 2
Y=rx+241 | f=[x-1F -2 x=1 20.
Y Y 21.
13. a) inverses b) inverses c¢) not inverses c1
d) inverses e) not inverses
14. Examples:
a) x>0orx<0 b) x>0orx<0 c2
) x=>3o0rx<3 d x>-2orx<-2
3 5 1
15. a) - b) 0 c) o d) o)

a)
b)

approximately 32.22 °C

yv= gx + 32; x represents temperatures in
degrees Celsius and y represents temperatures
in degrees Fahrenheit

0 89.6°F

A A The temperature
is the same in
both scales

(—40 °C = —40 °F).

2
D

F=

THO
+
w

(2]

| A
¥ N

32
/

/

—
w1 Q
W\
N

\
\@ o

/
I y
male height = 171.02 cm, female height = 166.44 cm
i) male femur = 52.75 cm
ii) female femur = 49.04 cm
5
y = 2.55x + 36.5; y is finger circumference and x
is ring size
¢) 51.8 mm, 54.35 mm, 59.45 mm
Examples:
a) i)3<x<6
_y_l\
6

=D

P

a)
b)

a)
b)

ii) -2<x<3

vA
bj¢

—1

X), -2

IA

X)
A

A
/

4
4

4
4

il
[

2
[

<Y

OA
<Y

| fon)
A1)

b)

yA

[ee]

A

IS
S 4

A

<Y

o] | 4
fx)

8
X<

IN

17 b) V3 ¢ 10

(6,10) b) (8,23) ¢ (-8, —9)

Subtract 12 and divide by 6.

Add 1, take the positive and negative square root,
subtract 3.

yA

b) Example: The graph
of the original
linear function is
perpendicular to
y = x, thus after a
reflection the graph
of the inverse is
the same.

+3
X+

X

,1(

4
4

b
f

2
c

i
<

<Y

2
Y
They are perpendicular to the line.

N}
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Cc4

Example: If the original function passes the vertical line
test, then it is a function. If the original function passes
the horizontal line test, then the inverse is a function.
Step 1

F0: (1, 2), 4, 9), (-8, 1), and a, 252},

a -g ’ a)
The output values for g(x) are the same as the input
values for f(x).

Example: Since the functions are inverses of each
other, giving one of them a value and then taking the
inverse will always return the initial value. A good
way to determine if functions are inverses is to see if
this effect takes place.

Step 2 The order in which you apply the functions
does not change the final result.

Step 4 The statement is saying that if you have a
function that when given a outputs b and another
that when given b outputs a, then the functions are
inverses of each other.

gxy(z,n,w,4L(—1,—8Land(

Chapter 1 Review, pages 56 to 57

1.

N

oun s w

a) b)
YA YA
4 2
2 i A
y=f+3] [Ha 2 2 |
< > 2
-2.0 2 4% |h) = fix+1)
\ 4 \ 4
<) < VA >
-2 .0 2 4 6 | X
2
- y=fix+2)-1
Y

. Translation of 4 units left and 5 units down:

y+5=|x+4|

.range{y|2<y<9,yeR}
. No, it should be (a + 5, b — 4).
. a) x-axis, (3, —5)

b) y-axis, (-3, 5)

a) (VA
y=1 /4
\ /

2
[

=

— ﬂ—X

— <
T~

A
3 4

-4, -210 2 | 4
Y
f(—x): domain {x | x € R}, range {y |y = 1,y € R}
(0, 10)

b) VA —[Ax —f(x): domain
. y=- (x| -1<x<5,x€R],
< range {y |0 <y <3,y € R}
(5,0), (=1, 0)
A A .
D 2 | 4%
2
Yy =X
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10.

11.
12.

4 =2
N\ /L /g =1ew

1 sy LA)
P TIA 2} N
Sldal 270 246 | X

Y

b) If the coefficient is greater than 1, then the
function moves closer to the y-axis. The opposite
is true for when the coefficient is between 0 and 1.

. a) In this case, it could be either. It could be a

vertical stretch by a factor of % or a horizontal
stretch by a factor of V2.
b) Example: g(x) = %f[x]

a) b)
VA vA
5 % 1 /
,/ /
< A < >
-5 ~5 10 X | 1 v 2 | X
c 11\ / 1
ST =234 " v=116x
‘v 1 5
B 2
They are both horizontal stretches by a factor of %

The difference is in the horizontal translation, the
first being 1 unit left and the second being

% unit left.
g(x) = fl2(x = 5)) — 2

a) yA*
v=Sf(x+2) [gl\
\ /

—

NTEY

2
N / e
S8l sl Jdal 1200 2 | 4 X
A4
b) )
yA XM 4
o\ / \qu=5ﬂZX+®+4/
> v=f00] | g\ /
| |yE 4f2xE=3) +2 4 y=1x
“To| 2 [ 4\ 6x NS
2 < »
[\ 0 2 46 X
A4 vy Y




13. a) VA b) y=x (—% —%)
\ 2 ¢) f(x): domain {x | x € R},
range {y | v € R}
‘{ > f(¥): domain {x | x € R},
-2 T8 2 | X range {y | v € R}
5 ~
N\ xE=AY
A\
v =f(x)
\ 4
4 y=f y=1"(9
X 1% X 1%
-3 7 7 -3
2 4 4 2
10 -12 -12 10
15. a) b)
yA yA
i > N2
D 2/ 4 X o
N
2 < a
- S 2 2 | %
4 2
Y Y

The relation and its The relation is a function.

inverse are functions. The inverse is not a function.
16. y = Vx — 1 + 3, restricted domain {x | x > 3, x € R}
17. a) not inverses b) inverses

Chapter 1 Practice Test, pages 58 to 59

.D 2.D 3.B 4B 5B 6.C 7.C
8. domain {x | -5 < x < 2,x € R}
9. N 1f(>(“+3) 4 YA
4\2 A c
”\Y \i\“
< »
—-20/—-15/-10/ =5 |0 5 | X
Y
10. a) VA b) To transform it point
by point, switch the
Vil ogs
position of the x- and
the y-coordinate.
2
c o (-1,-1)
< A .
Slxo] 2 X
Y

M y= %(x— 2)

1zy=3ﬂ—%k—zﬂ
13. a) It is a translation of 2 units left and 7 units down.
b) gx)=|x+2|-7 o (=2,-7)
d) No. Invariant points are points that remain
unchanged after a transformation.
14. a) f(x) = x?

b) glx) = %f(x]; a vertical stretch by a factor of %

0 glx)= f( %X); a horizontal stretch by a factor of 2

15. a)

b)
9

2
0= 15 (3= (3 - e
Using the horizontal line test, if a horizontal line
passes through the function more than once the
inverse is not a function.
y=+V—x—-5—3

Example: restricted domain {x | x > —3, x € R}
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