Single Pure - Graphical Transformations Worksheet

For a curve, y = f(x), we have the following transformations:

y=af(x) : Astretch (with x-axis invariant) parallel to the y-axis of scale factor a.
y=f(x)+a : A translation of a units in the positive y direction (translation vector (2))

y=f(ax) : Astretch (with y-axis invariant) parallel to the x-axis of scale factor 1.
y=f(x+a) : A translation of a units in the negative x direction (translation vector (_O“)).

y=—f(x) : A reflection in the x-axis.

y=f(=x) : Areflection in the y-axis.

Whenever you see a quadratic it is usually advantageous to complete the square.

Questions

1. Describe the transformation(s) that map the first curve onto the second:

(a) y =3x+ 1 onto:

. y=-3x-1.
. y=6x+2.
. y=6x+ 1.

v, y=-3x+1.
(b) y = x*> + 1 onto:

i y=x>-1.

ii. y=x%+2x+3.

iii. y =2x%+2.

iv. y=4x>+ 1.

v. y=-x>-1.
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(d) y = vx onto:

i.y=vx+3-2
ii. y=+-x.
iii. y = —+/x.
1v. y=\/%.
v. y = myx.

2. Describe fwo possible single transformations that map:

@@ y= x? onto y = 9x2.

(b) y =2* onto y = 2**1,
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Reflection in x-axis

’ Stretch, sf 2 parallel to y-axis

Stretch, sf % parallel to x-axis

Reflection in y-axis

Translation by (,02)
nby (1)

’ Stretch, sf 2 parallel to y-axis

Stretch, sf % parallel to X-axis

Reflection in x-axis

Translation by (I)I )

Stretch, sf % parallel to y-axis

Translation by (;)

Stretch, sf % parallel to x-axis

Reflection in y-axis

Translation by (:;)

Reflection in y-axis

Reflection in x-axis

’ Stretch, sf 4 parallel to x-axis

’ Stretch, sf 7 parallel to y-axis
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(c) y = +vx onto y = V3x.
3. Find the equation of new curves after the following transformations:

(a) y = x%+3x — 1 after:

i. the translation ((5))
ii. the translation (é) yex2ox-3
iii. the translation (j).
iv. astretch parallel to the y-axis, scale factor 5.

v. astretch parallel to the x-axis, scale factor 3.

(b) y = —x?+ x + 1 after:
i. a reflection in the x-axis. yox?ox-1
ii. a reflection in the y-axis.
iii. a stretch parallel to the y-axis, scale factor 1.
(€) y=x+ L5 after:
i. astretch parallel to the y-axis scale factor 4.

ii. a reflection in the x-axis.

iii. a translation ( _31)

iv. astretch parallel to the x-axis scale factor 2.

2

(d) y=x*+ x% + x after:

i. a stretch parallel to the x-axis scale factor 2.

ii. a reflection in the x-axis. v - x
. h 1 . -3 3 5
111. the translation 4 ) y=(x+3)° +(x+3)2+(x+3)+4
iv. a reflection in the y-axis. =Pl -x
v. the translation (g) . ] y=-aP+(r-aP+(x-a) \

(e) y = V2x + 3 after:
i. the translation (_21)
ii. astretch parallel to the y-axis scale factor 3.

iii. a reflection in the x-axis.

iv. a reflection in the y-axis.

v. astretch parallel to the x-axis scale factor 2. y=Va i3
X 0<x<1
4. (a) Sketchthe graphy={ 2-x 1<x<2
0 otherwise.

(b) Sketchy = f(x+1)—-1.

(c) Sketchy = f(%).

(d) Sketch y = -2f(x - n).
)

(e) The equation f(x) = k has an infinite number of solutions. Find the possible value(s) of
k.

C

x(x+2) -2<x<0
5. (a) Sketch the graph y =42 x(2-x) 0<x<2
0 otherwise.
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(b) Sketch y = f(x—3)+1.
(c) Sketch y = 2f(x + 1).
(d) Sketch y =-f(3).

(e) Sketch y = f(-2x).

)

(f) The equation f(x) = k has exactly two distinct solutions. Find the possible value(s) of k.
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