REVIEW, pages 255-260

1. Here is the graph of y—2=1x) y=1x)

y = f(x). Sketch the graph v
of each function below.
Write the domain and o
range of each

translation image.

v+ 3 =X +4)

A
=4

fal
=0

b) y =flx —3)

Each point on the graph of

a)y — 2= f(x)

Each point on the graph of

y = f(x) is translated 2 units up. y = f(x) is translated 3 units right.

From the graph, the domain is:
x€R; therangeis:y = -3

From the graph, the domain is:
x€R; therangeis:y = —1

Ay +3=f(lx+4)

Each point on the graph of y = f(x) is translated 4 units left and 3 units
down. From the graph, the domain is: x € R; the range is: y = —6

. The graph of the function y = x’ — 2 is translated 3 units left and

4 units up. Write the equation of the translation image.

The equation of the translation image has the formy — k = (x — h)* — 2,
withh = -3 andk =4
So, the equation is: y — 4 = (x + 3)* — 2, which simplifies to y = (x + 3)* + 2

3. Here is the graph of y = g(x). On the same grid, sketch the graph of
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each function below. Write the domain and range of each reflection
image.

a)y = —g(x) b) y = g(—x)

Reflect points on y = g(x) in Reflect points on y = g(x) in the
the x-axis: y-axis:

(=2, —10) becomes (—2, 10) (=2, —10) becomes (2, —10)

(0, —2) becomes (0, 2) (0, —2) stays as (0, —2)

(2, 6) becomes (2, —6) (2, 6) becomes (—2, 6)

Draw a smooth curve through Draw a smooth curve through the
the points for the graph of
y = —g(x). The domainis: x e R
The domain is: x e R The range is: y € R
Therange is: y € R
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4. The graph of flx) = (x — 2)’ — 4 was reflected in the x-axis and its Y
image is shown. What is an equation of the image?

S

nNo

When the graph of y = f(x) is reflected in the x-axis, the equation of the \
image is y = —f(x). So, an equation of the image is: \\ X
|

fx) = —[(x — 2 — 4] 0
fo) =—-(x—2°+4

5. Here is the graph of y = h(x). Sketch the graph of each function NV
below. Write the domain and range of each transformation image.
1
= h(3 b)y =5h |

a) y = h(3x) )y = 5h(x) =
The graph of y = h(x) is The graph of y = h(x) is compressed /f/ 4\‘\ X
compress:ed horizontally bya  \artically by a factor of % P %h(X} o[ | 2
factor of 5. For each point at the ends of the 1 \
For each point at the ends of line segments on y = h(x), divide ‘_:’
the line segments on y = h(x),  the y-coordinate by 2, plot the y T 2h(T3%)
divide the x-coordinate by 3, new points then join them for the

plot the new points then join

them for the graph of y = h(3x). . - -
The domainis: -1 = x = 2 The domainiis: —3 < x < 6

Therangeis: —1 =y =15

graph of y = %h(x).

Therangeis: —2 = y < 3

c) y = 2h(—3x)

The graph of y = h(x) is stretched vertically by a factor of 2, compressed

horizontally by a factor of % then reflected in the y-axis.

Use: (x, y) on y = h(x) corresponds to (— g 2y) on y = 2h(—3x)

Point on y = h(x) Point on y = 2h(—3x)
(-3, -2) (1, -4)

(0,3) (0, 6)

(3,2 (-1, 4)

(6, 2) (—=2,4)

Plot the points, then join them.
The domainis: =2 < x < 1
Therangeis: —4 <y < 6
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6. The graph of y = g(x) is the image of the g |V
graph of y = f(x) after a transformation. i ; Y X
Corresponding points are labelled. 1]
Write an equation of the image graph ™~ 2A0Y x
in terms of the function f. 4 (_51 :14) [, NE

The graph has not been translated, so an
equation of the image graph has the form:
y = af(bx)

A point (x, y) on y = f(x) corresponds to the point (%, ay) on y = af(bx).

[e3)

The image of A(1, 1) is (}) 1a>, which is A’(—8, 4).
Compare coordinates: b = —% anda =14

An equation for y = g(x) is:y = 4f<_ %x)

7. Here is the graph of y = f(x). y v
On the same grid, sketch the 5 y d D)i
graph of y — 4 = 3f(2(x — 5)). Lo Lo =lreg ——
Write the domain and range of ol
the transformation image. -4 /
Compare: y — k = af(b(x — h)) -6 /yf 4= 3fRx+ 5)

toy — 4 = 3f(2(x — 5))
k=4a=3,b=2,andh =5
A point (x, y) on the graph of

y = f(x) corresponds to the point

[e]

G + 5,3y + 4> on the graph of y — 4 = 3f(2(x — 5)).

Point on y = f(x) Point on y — 4 = 3f(2(x — 5))
(0, —4) (5, —8)

(1,-3) (5.5, =5)

(4, -2) (7, -2)

9, -1 (9.5, 1)

Plot the points, then join them.
From the graph of y — 4 = 3f(2(x — 5)), the domain is: x = 5;
and the range is:y = —8
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8. The graph of y = g(x) is the image y
of the graph of y = f(x) after a ‘:\ V= Fix /
combination of transformations. A /
Corresponding points are labelled. Bf x
W : . M — L 0 A, 4 1
rite an equation of the image graph SN/
in terms of the function f. - B

The equation of the image graph can be
written as: y — k = af(b(x — h))

The horizontal distance between A and B is 2.
The vertical distance between A and B is 4.

The horizontal distance between A’ and B’ is 2.
The vertical distance between A’ and B’ is 2.
The graph of y = f(x) has been compressed vertically by a factor of% and

reflected in the x-axis, so a = —%.

There is no horizontal stretch or compression, so b = 1.

Since B(4, 0) lies on the x-axis, it will not move after the vertical
compression and reflection.

Determine the translation that would move B(4, 0) to B’(2, —3).

A translation of 2 units left and 3 units down is required, so h = —2 and
k=-3
An equation for the image graphis:y + 3 = —%f(x + 2)

9. The point (2, 2) lies on the graph of y = ixf After a combination of
transformations, the equation of the image graph is

y+6= 5<i(2(x - 3))3). What are the coordinates of the point
that is the image of (2, 2)?

Compare:y + 6 = SG(Z(X - 3))3> with y — k = af(b(x — h)):
k=—-6,a=5b=2andh =3

A point (x, y) on the graph of y = %x3 corresponds to the point

G + 3,5y — 6> on the graph of y + 6 = 5(%(2(x - 3))3>.

Substitute x = 2 and y = 2 in the expression for the coordinates above.

<§ +3,502) - 6> = (4, 4)
The image of (2, 2) has coordinates (4, 4).
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10. Determine an equation of the inverse of each function, then sketch

graphs of the function and its inverse.

a)yz—%x+3

__2
y= 5x+3
N 1Y o
~ N\
0 ~
z '.,\\
~ X
-4 -2 lg] [ 2 N4
iR \ Sl =Bx+ 15
2
T 11, \
. 4

Write: x = —%y + 3

Solve for y.
5x=-2y + 15
2y =—-5x + 15
— —5x + 15

2

The graph of y = —%x + 3isaline
with y-intercept 3 and slope —%.

Reflect points on the graph of
y= —§x+ 3in the liney = x.

Join the points for the graph
—5x + 15

ofy = 3

b)y=(x—3>+7

y=(x—32+7
N[

A
\[ [/

Qo

T

N

-

YEEVXTT7+3
T~
1

i —~ X
o [ 4 2 | 16
Write:x = (y — 3)> + 7
Solve for y.
(y-32=x-17
y—-3=xJx-17
y=xVx—-7+3

The graphof y = (x — 3)* + 7
is the image of the graph of

y = x” after a translation of 3
units right and 7 units up.
Reflect points on the graph
ofy = (x — 3)> + 7inthe
liney = x.

Join the points for the graph

ofy==+x—-7+ 3.

11. Restrict the domain of the function y = f(x) so its inverse is a
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function.
x = f(y)
\y —]
s |
\ /
5 R = f(x)
i A
0 /

Sample response: Sketch the graph of the inverse by reflecting points in

the liney = x.

The inverse is a function if the domain of y = f(x) is restricted to x = 3 or

X = 3.
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12. A graph was reflected in the line y = x. Its reflection image
y = g(x) is shown. Determine an equation of the original graph in
terms of x and y.

I X
4
y=-x>+3

Use the line y = x to sketch Use the line y = x to sketch the
the graph of the inverse. graph of the inverse. This curve is a
This line has y-intercept 5, parabola that has vertex (0, 3), and
and slope —4, so its is congruent to y = —x So, its
equationis:y = —4x + 5 equationis:y = —x* + 3
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