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Section A: Compulsory Questions

Sub-Section [2.4.1]: Applying x’ and y’ Notation to Find Transformed @
Points, Find Interpretation of Transformations and Altered Order of
Transformations

Question 1 )

Consider the following transformations on the plane:

» S adilation by a factor 2 from the x-axis.

» T atranslation 3 units to the right and 2 units down.
» W areflection in the x-axis.

Find the image, (x',y"), of the point (x, y) and the transformation:

a. S
(') = (z,2y)
b. T
(@)= (z+3,y—2)
c. SthenT.

(o, 2y) — (2 + 3,2y — 2) = (2),4")
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d. T then W then S.

(x+3y—-2)—=(z+3.2-y) = (2r+6,2-y) = (z",y)

Question 2

A transformation T is applied to points on the plane such that the image is given by (x',y") = 2x +4,—y + 2).

a. Describe T in words where dilations and reflections occur before translations.

A dilation by factor 2 from the y-axis
A reflection in the r-axis
A translation 4 units to the right

A translation 2 units up

b. Describe T in words where translations occur before reflections and dilations.

;¥
(',

y') =2z +2), —(y - 2))

A translation 2 units to the right
A translation 2 units down

A reflection in the x-axis

A dilation by factor 2 from the y-axis.
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Question 3 )})

The transformation T : R? — R? is described by the following sequence of transformations.

» Adilation by factor 2 from the x-axis.
A dilation by factor 3 from the y-axis.
A reflection in the x-axis.

A translation 2 units left.

v Vv Vv VY

A translation 6 units down.

a. Let (x',y") be the image of (x, y) under T. Find (x',y").

(x,y) — (3z,2y) — (3z, -2y) — (3x — 2, -2y — 6) = (z',y/)

b. Describe in words, the transformations T, in the order of translations, reflections, and dilations.

(f,y') = (r{ (,r- _ %) 2y + 3;).

o A franslation 2/3 units lelt

& A franslation 3 units up

e A reflection in the x-axis

s A dilation by [actor 3 from the y-axis

o A dilation by factor 2 from the @-axis.

Space for Personal Notes
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Sub-Section [2.4.2]: Find Transformed Functions
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Question 4

a. Find the rule for the image of f(x) = x2 under the transformations:

& A dilation by factor 2 from the x-axis.

& A translation 1 unit up.

)

b. Find the rule for the image of f(x) = +/x under the transformations:

& A dilation by factor 4 from the y-axis.

& A translation 1 unit down.

2! = 4x and ' = y — 1. The image is

= I'L"III r—1=
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c. Find the rule for the image of f(x) = % under the transformations:

© A dilation by factor 2 from the x-axis.

& A translation 1 unit up and 3 units to the left.

1 2 2
- = + 1.
b T r+3
The i 1 | 2 +1
1e image has rale y = ——
5 ; B x4+ 3

Question 5

a. Find the rule for the image of f(x) = 2x? + 4 under the transformation T: R> - R?, T(x,y) = (2x +
1,-y+2).

' —1

. T b .
r=2r+1 = r= 5

Y =-—y+2 = y=2-y.
Thus for the image we have

z—1
9—_.;_,1"('?)

y=2- (2("';1)2+4)

) |
y=2——(x—1%2 -4

1 ;
y=-2-(z- 1)?
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b. Find the rule for the image of f(x) = % under the transformation T: R? —» R?, T(x,y) =
(x+1,-2y+2).

/

2
r=r+1 = r='-landy =-2y+2 = y= 2—'4}' _
S0 for the image we have

2—y 3
2 " r—4
i
=2
v x—4

c. Find the rule for the image of f(x) = v2x — 4 + 3 under the transformation T: R> -» R2,T(x,y) =
(—2x+ 1,2y + 3).

l_l_nl .r_:-i
" and y=2y+3 = y= Y .

g o, i -
=3y 4+]1 = 3 5 5

So for the image we have

3
H'}I =v1l—x—44+3

y=2/—3—2+9
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Question 6

a. Find the rule for the image of f(x) = 2(x — 1)? + 3 under the transformations:

& A dilation by factor 2 from the x-axis.
& A translation 3 units to the left.
& A translation 1 unit up.

& A reflection in the x-axis.

V) )

Sequentially applyving the transformat

_— fl@)=s 4z 1P 4+6 =24z +2P +6 =24z +2) + 7= 4242 -7 ——

. . ¥ 3 -
— | sothe image is y = —4{z +2)° — 1

ions yields
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b. Find the rule for the image of f(x) = ﬁ under the transformations:

(G

2

A dilation by factor 4 from the x-axis.

(G

2

A dilation by factor % from the y-axis.

& A reflection in the x-axis.

& Atranslation 2 units right.

| Sequentially applving the transformations yields

4 4 _ 4 - 4
— — — —
r—1 2e—1 r—1 2r—5

flz) =

4
2y —5

so the image is y = —
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& A translation 1 unit up.
& A translation 4 units to the right.
& A reflection in the y-axis.

& A dilation by factor 2 from the x-axis.

c. Find the rule for the image of f(x) = v2x + 6 — 4 under the transformations:

so the image is y = 24/—-2 — 20 — 6

Sequentially applyving the transformations yields

flz)—»vV2r4+6—-3—=v2r —2—-3— -2 30 —-3—=2—2—-2r—6 |

Space for Personal Notes
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@

Sub-Section [2.4.3]: Find Transformations from Transformed Function &

Question 7 )

a. Letf(x)=x%and g(x) =4x? +1.

Describe a sequence of transformations that maps the graph of f onto the graph of g.

flz) = 427 — 422 4+ 1 = g(x).
Therefore transformations are

s A dilation by factor 4 from the r-axis (or 1/2 from the y-axis)

o A franslation 1 unit up

b. Letf(x) =+vxandg(x) = 2vx+1-3.

Describe a sequence of transformations that maps the graph of f onto the graph of g.

fle) = 2/r— 2yr+ 1= 2/x+1-3.

Therefore translormations are

o A dilation by factor 2 from the z-axis

& A translation 1 left

e A translation 3 units down
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c. Letf(x)=>and g(x) = —.

Describe a sequence of transformations that maps the graph of f onto the graph of g.

i 3 3
fle)— — — .
o r+2
Therefore transformations are

o A dilation by factor 3 from the r-axis

e A translation 2 units left.

Question 8
a. Letf(x)=x?%and g(x) = 4(x — 2)? + 3.

Describe a sequence of transformations that maps the graph of f onto the graph of g.

flz) — 4x? d{x — QJ—J — 4z — 21'_1 + 3.
Therefore transflormations are

e A dilation by factor 4 [rom the z-axis

o A franslation 2 units right

o A franslation 3 units up
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b. Let f(x) =+2xand g(x) = 2v4x — 2.

Describe a sequence of transformations that maps the graph of f onto the graph of g.

flx) = iz = 4z —1/2) = 23z — 2.
Therefore transformations are

o A dilation by factor 1/2 from the y-axis

o A franslation 1;2 units to the right

e A dilation by [actor 2 from the r-axis.

C. Letf(x) = andg(x) = ——+1.

Describe a sequence of transformations that maps the graph of f onto the graph of g.

y 3 b b
flz) = r— 1 H.r'—‘EH.J'—‘2+1'

Therefore translorinations are

s A dilation by factor 1/2 from the r-axis

& A translation 3 units to the left

o A dfranslation 1 unit up

Space for Personal Notes
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Question 9

a. Letf(x) = 2vx+1landg(x) = 5v5—3x+4.

Describe a sequence of transformations that maps the graph of f onto the graph of g.

V) )

fl;..!"::l — !-Il'\_ €T+ 1+— 51.".[' - '-Il — :Iy'ri; - :5.!' —F 51."!-] — 3.-! + -1.

Therefore transformations are

A dilation by factor 5/2 from the r-axis

A translation 4 units to the lefi

A dilation by factor 1/3 from the y-axis

A reflection in the y-axis

A translation 4 units up
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b. Letf(x)=2(x—-3)%2 + 2andg(x) = x2+4x+7.

Describe a sequence of transformations that maps the graph of f onto the graph of g.

Note that g(z) = (x + 2)® + 3. Then
flzy 2 (2 =32 +1= (242241 (24 2)+ 3.

Therefore translormations are

s A dilation by factor 1/2 from the r-axis

& A translation 5 units lefi

o A translation 2 units up
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3 6
. Letf()=;+1andg() =- 57 +4

Describe a sequence of transformations that maps the graph of f onto the graph of g.

— o+ 3
._2.-’_3 . .'I—
a M _:.‘- I 2

— flz) — +1 — +1

: 3
(22?2 (2(xr — 3/2))2

6
— =+ 4
(2x — 3)% +

Therefore transformations are

o A franslation 3/2 units right

& A reflection in the x-axis

— & A dilation by [actor 2 from the r-axis

o A franslation 6 units up.

¢ A dilation by factor 1/2 from the y-axis

3 b

S T S
= T2z -3)2 T 2w —3)2

Space for Personal Notes
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Sub-Section:

8’ >
The ‘Final Boss' @

Question 10

Consider the function f(x) = x? — 4x + 7 and the transformation T: R? —» R?, T(x,y) = (3x — 6, —2y + 2).

a. Use words to describe the transformation T with:

i. Dilations and reflections before translations.

o A dilation by factor 3 from the y-axis
o A dilation by factor 2 rom the r-axis
o A reflection in the c-axis

o A translation 6 units left and 2 units up.

ii. Translations before reflections and dilations.

e A reflection in the

Note that Tz, y) = (3(x — 2), =2(y — 1)}. Thus

e A franslation 2 units left and 1 unit down

o A dilation by factor 3 [rom the y-axis

s A dilation by factor 2 [rom the r-axis.

r-axis
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b. Write f(x) in turning point form.

flz)=(z—2)*+3

c. Find the rule for the image of f(x) under T.

2
the rule for the image is y = —ﬁ.r"’ —4

Sequentially apply the transformations in the order from part a.ii

2

_ . . . 1. :
flzy—=*+3 2?42 —2? -2 —.—.4"r — 2 ——r"—4

MM12 [2.4] - Transformations - Homework Solutions
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d. Determine a sequence of transformations that map f(x) to g(x) = 2x? — 16x + 28.

Note that g(x) = 2(z — 4)° — 4. Then the sequence
gri—» (z—4P -2 (-2 -2—=(z—-2)"+3= f(x) |

is according to the transformations
+ A dilation by factor 1/2 from the r-axis

« A translation 2 units to the lefi

o A translation 5 units up.

Space for Personal Notes
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Section B: Supplementary Questions

Sub-Section [2.4.1]: Applying x’ and y’ Notation to Find Transformed @
Points, Find Interpretation of Transformations and Altered Order of
Transformation

Question 11 )

a. The point (2, 3) undergoes a dilation by a factor of 6 from the y-axis, a reflection in the x-axis, followed by a
translation 1 unit up.

Find the coordinates of the image point for the following:

x'=6x,y =—yv+1
(x",y") =(6(2),—3+1)
(x"y)=(12,-2)

The point (1,5) undergoes a translation 2 units left, a dilation by a factor of % from the y-axis, a translation
3 units up, followed by a reflection in the x-axis.

X' =1 =2),y =~ +3)
@y =(;a-2,-(5+3)

(43

The point (—4,2) is dilated by a factor of 3 from the x-axis, translated 1 unit right, reflected in the x-axis,
reflected in the y-axis, dilated by a factor of 2 from the y-axis, and then translated 5 units down.

x'=-2(x+1),y =-3y—5
(2, y") = (=2(—4+1),-3(2) - 5)
(xy) = (6,-11)

Space for Personal Notes
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Question 12

Consider the sequence of transformations:

» Adilation by a factor of % from the y-axis.
A reflection in the x-axis.

A dilation by a factor of 6 from the x-axis.
A translation 4 units down.

A translation 1 unit right.

v Vv Vv Vv VY

A translation 9 units up.

Rewrite the transformations in the order of a dilation, a translation, a dilation, a reflection, and then a
translation.

e

A dilation by a factor Dfalfrc:m the y-axis
Atranslation 1 unit right

A dilation by a factor of 6 from the x-axis

A reflection in the x-axis
A translation 5 units up

MM12 [2.4] - Transformations - Homework Solutions
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b. Express the transformations as a sequence of two translations, followed by two dilations and a reflection.

x’=%x+1,y’=—ﬁy+5

x' =%(x+2],}1' =—6(y—§)

A translation 2 units right

. &
A translation : units left

A dilation by a factor Df% from the y-axis

A dilation by a factor of 6 from the x-axis
A reflection in the x-axis

c. Express the transformations in the order of a dilation, a translation, a dilation, a translation, and then a
reflection.

x' =1 +2),y = —(6y - 5)
A dilation by a factor Df% from the y-axis

A translation 2 units right

A dilation by a factor of 6 from the x-axis
A translation 5 units down

A reflection in the x-axis

Space for Personal Notes
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Question 13

a. Evaluate T(-3,8).

The transformation T is defined as T : R? - R?%, T(x,y) = (5 — 2x,6y + 1).

w

T(—3,8) = (5 — 2(3),6(8) + 1)

T(—3,8) = (11,49)

b. Find the pre-image of (7, —35) under the transformation T.

T{xr }I} = f?r _35}

(5—-2x,6y+1)=(7,-35)
x=—-1Ly=-6

c. Express T as a sequence of two translations, two dilations, and a reflection.

{_L _E‘)

x' =

.5
Translation 2 units left

L1
Translation < units up

Dilation by a factor of 2 from the y-axis
Dilation by a factor of 6 from the x-axis
Reflection in the y-axis

2(x =)y =6(r+3)
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d.

Identify a sequence of transformations that maps the point (—3,8) to the image of (—3,8) under T and also
maps the point (1, —2) to the point (23, —1).

x'=ax+b y =cy+d

(—3,8) = (11,49): 11 = a(—3) + b, 8 = c(49) + d
(1,-2)—=(23,-1):23=a(l)+b, -1 =c(-2) +d
Solve equations simultaneously:a =3, b=20, c =5, d =9
x'=3x4+20,y"=5y+9

A dilation by a factor of 3 from the y-axis
A translation 20 units right

A dilation by a factor of 5 from the x-axis
A translation 9 units up

Space for Personal Notes
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Question 14
a. Consider the transformation T described by:
» Atranslation 2 units left.

» Adilation by a factor of 3 from the x-axis.

\ 4

A dilation by a factor of i from the y-axis.
A reflection in the x-axis.

A translation 1 unit up.

A reflection in the line y = x.

v Vv Vv VY

A translation 4 units right.

i. Apply T to the point (5,2).

y)))

S r=Ley—
x'=-=3y+1+4,y =;(x-2)

@) =(-3@) +1+45(5-2))
3

) =(-13)

ii. Express T as a sequence of 2 dilations followed by 2 reflections, and then 2 translations.

A reflection in y = x will swap x and y values

A dilation by a factor of 3 from the x-axis
A dilation by a factor Uf% from the y-axis

Areflectioniny = x
A reflection in the y-axis

A translation 5 units right

N
A translation > units left

MM12 [2.4] - Transformations - Homework Solutions
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b. Consider the transformation S described by:

» Adilation by a factor of 2 from the x-axis.

» A reflection in the y-axis.
» Adilation by a factor of § from the y-axis.

» Areflection in the line y = 4.
» Atranslation 5 units down.

» Atranslation 1 unit right.

i. S canalso be defined S : R? - R?,S(x,y) = (ax + b, cy + d). Find the values of a, b, c, and d.

and then a translation 4 units up

r__ 1 r__
x ——§x+ Ly ' =—(2y—-4)+4-5
x'=—cx+1,y =-2y+3
a=-3b=1c=-2d=3

Areflection in the line y = 4 can be treated as a translation 4 units down, followed by a reflection in the x axis

ii. Hence, evaluate S(—2,4).

S(—2,4) = (—% (-=2) +1,—2(4) + 3)
S(-24) = (3,-5)

MM12 [2.4] - Transformations - Homework Solutions
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C.

A point (x, y) undergoes the transformations T followed by S. Find the image point.

1 1

| S(—3y+55x—3

S(-3y+55x—3

)

2

1
(T(x,y) = (-3y+5,3

)=0

| y)=(y-3,-3x+4)

) |
(“icayes 1 2(ix—2)+3)
33 +4)

d. Given that the image point from partc., i

s (—4, 6), find the pre-image.

2 1
(—4.6) = (y—g,—5x+4)
~4=y—26=—_x+4
y=—%,x=—4
(-+-3)
"3

Space for Personal Notes
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Question 15

Find the resultant function when:

1 unit left.

a. y = x? isdilated by a factor of 2 from the y-axis, reflected in the x-axis, translated 3 units up, and translated

)

x'=2x—-1,y'=—-y+3

1 [ r
x=sx"+1),y=—-("-3)

(v —3) = (g (' + 1))2

y' = —%{x’+ 1) +3

factor of i from the y-axis, and t

b. y= % is reflected in the y-axis, translated 3 units up, dilated by a factor of 2 from the x-axis, dilated by a

ranslated 2 units right.

x’=—£x+2,y’ =2(yv+3)
x=—4(x'-2),y =3(y'—6)
1, ., 1

;0 —6) = —4(x'-2)
b1

Yy = 2{x—2}+6

MM12 [2.4] - Transformations - Homework Solutions
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c. y =+/x istranslated 3 units down, translated 5 units right, reflected in the y-axis, dilated by a factor of 3 from
the x-axis, dilated by a factor of 2 from the y-axis, and reflected in the x-axis.

"=-2(x+5),y =

—3(y —3)
1

Question 16

Find the resultant function when:

a. y=—2(x+5)%+ 1 isdilated by a factor of é from the x-axis, translated 4 units right, translated 1 unit
down, reflected in the y-axis, and dilated by a factor of 2 from the y-axis.

X' =—2(r+4)y =3y-1
x = —%x’—4,y=3{y'+1)

3y +1) =—2(—3x'—4+ 5)2 +1

, 1 2
y'=—c(x'=2)" -3

MM12 [2.4] - Transformations - Homework Solutions
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2
(5-x)2
reflected in the y-axis, translated 4 units right, and dilated by a factor of % from the x-axis.

b. y= + 7 is reflected in the x-axis, translated 2 units up, dilated by a factor of 3 from the y-axis,

1 , 1
R Y Y
oy 2
_4(y 2) 5_(_?;_4}2+?
. 9 5
Y = T oo2m+122 3

c. y=4-—2(x+ 1)3istranslated 4 units right, dilated by a factor of 3 from the x-axis, reflected in the y-axis,
translated 5 units up, reflected in the x-axis, and dilated by a factor of 2 from the y-axis.

x'=—2(x+4),y = —(3y +5)|
X

- _ L. _ _¥'+5
B 4y= 3 2
y'45 1,
- _4—2(—5;[ —4+1)
Y =—2(x' +6)° 17

Space for Personal Notes
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Question 17 ))}

Find the resultant function when:

a. (x—2)2+ (y+5)% =9isdilated by a factor of 3 from the y-axis, reflected in the x-axis, translated 4 units
up, translated 1 unit left, and dilated by a factor of 3 from the x-axis.

x'=3x—-1y =3(—v+4)

1 1,
X=X +5,y=—3y +4

(Gr+3- 2)2 +(—3y +4+ 5)z =9
(x =52+ (y—27)?% =81

b. y = 2x? + 3x — 6 is reflected in the y-axis, dilated by a factor of 4 from the x-axis, translated 5 units down,
translated 1 unit right, dilated by a factor of % from the y-axis.

p_ 1 r_ r
x'=c(—x+1),y =4y-5

x=—2x’+1,}’="v:5

_}-"+5_ _ ' > ' _
= 2(=2x"+1)"+3(2x"+1) -6
y'=32x'—8x'—9
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c. x= —\/—yZ + 6y + 15 + 4 istranslated 2 units down, dilated by a factor of 3 from the x-axis, reflected in
the y-axis, translated 5 units left, dilated by a factor of i from the y-axis, translated 5 units up, reflected in the
y-axis, and dilated by a factor of 2 from the x-axis.

xr

¥

x

x=4(r =) y=57-3

(=) =Gy =Y oGy P isea

—5(—x—5),y' =2(3(y —2) +5)
2

1 .2 E
—— [y + 14y + 103 +

Space for Personal Notes
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Question 18

a. When the graph y = 6 — 2(x + 1)? undergoes the transformation T, described as:
A translation 4 units right.

A dilation by a factor of 2 from the y-axis.

A translation 4 units down.

A reflection in the y-axis.

v v Vv Vv VY

A dilation by a factor of 3 from the x-axis.
It is mapped onto an equation y = a(x — h)? + k, where a, h, k € R.

Find the values of a, h, and k.

y)))

x'=-2(x+4),y =3(y—4)
x=—%x’—4,y=%
y';12=6—2(—§x'—4+1)2
y’=—§(x+6)2+6
a=-2b=—6k=6
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b. The graphy = 6 — 2(x + 1)? can also be mapped to the same equation from part a., by a sequence of 2
dilations, a reflection, and 2 translations. Describe this sequence of transformations.

x'=-2x—-8,y =3y—12
A dilation by a factor of 2 from the y-axis.

A dilation by a factor of 3 from the x-axis.
A reflection in the y-axis.

A translation 8 units left.
A translation 12 units down.

c. Find the pre-image, that when undergoes the transformation T, results in the equation y = 6 — 2(x + 1)2.

x'=-2x—-8,y ' =3(y—4)
3(y — 4) = 6 — 2(—2x — 8)2

y=—§(x+4)2+6

MM12 [2.4] - Transformations - Homework Solutions
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d. The graph of y = 6 — 2(x + 1)? undergoes the transformation T, followed by a dilation by a factor of 2 from
the x-axis, a reflection in the line x = 6, a reflection in the line y = x, and a translation 1 unit up. Find the
image equation.

x'=2y,y=—(x-6)+6+1
y=%x’,x=—y’+13
X ==2(=y' + 13+ 6)2 +6
'=-3(y' —19)*+6

N

=
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Sub-Section [2.4.3]: Find Transformations from Transformed Function &
(Reverse Engineering)

Question 19

a. y=x%toy=-3(x+1)>2?+7.

Find the sequence of transformations that map:

J

y=-3y+7,x"'=x-1

Dilation by a factor of 3 from the x-axis
Reflection in the x-axis

Translation 7 units up

Translation 1 unit down

3

1 3
b. y=;t0y=m+6.
y-6 1
3 Ts—zxr
g
y=X"x=5-2x

. 1 5

Yy =3y+6x =—sx+;

Dilation by a factor of 3 from the x-axis
Translation 6 units up

_— 1 :
Dilation by a factor of Efrmm the y-axis
Reflection in the y-axis

L5
Translation 7 units right
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c. y=xtoy=1- 4;3x.
—2(y' — 1) =+/4 —3x'
=-2(y' —1),x =4 —3x'
}r" = _%};4_1’1" = _%x+g

I 1 .
Dilation by a factor of Efmm the x-axis

Reflection in the x-axis
Translation 1 unit up

. 1 .
Dilation by a factor of - from the y-axis
Reflection in the y-axis

N
Translation 3 units right

Question 20

Find the sequence of transformations that map:

a. y=4(x+8)3—-5toy=5-—2(6x—1)3.

’*T_(x+a)3

—— =(6x"— 1)

2
y+5 ¥’

e —_— I'_
4 IE,IE-I-B ?x 31
r":__ —_ 'I:_ —_
¥ 2j.='+2,,':c ﬁx—l—z

Reflection in the x-axis

.5,
Translation 3 units up

- T
Translation 7 units right

1
Dilation by a factor of Efmm the x-axis

Dilation by a factor of %fmm the y-axis
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b. y=3J16—(x+1)2 +5toy =1—2,/16 — 3x + 5)2.

J'?—Jlﬁ (x + 1)2
= /16— (3x + 5)2

-2

¥y-5 »'-1

= 2,x+1=3x’+5
2 8 1 4

r"—__ —_— 'l—_ —_——

rh= x'==x

) 3}‘+3; 3 2

- 2 .
Dilation by a factor of Efrum the x-axis

Reflection in the x-axis

.8 .
Translation 3 units up

Dilation by a factor of %frum the y-axis

N
Translation < units left

c. y= (4_;)2 +7toy = —ﬁ+ 5.
y-7 __ 1
T2 (4-2x)2
y-5 1
& (xr+1)2
=7

y'-5 '
T=T,4—EI=X +1
y' =2y—-9,x"'=—-2x+3
Dilation by a factor of 2 from the x-axis
Translation 9 units left
Dilation by a factor of 2 from the y-axis
Reflection in the y-axis
Translation 3 units right
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Question 21

a. The functiony = —2(3(x — 1))* + 5 undergoes a sequence of 2 transformations, a reflection, and 2 dilations
to become the graph y = 6(2 — x)* — 1.

- (3 -1)°

Jf"l‘l‘l_ P 4
— =(x'—2)
y-5  y'+1 T

=—3x-1)=x"-2

y'=-3 (y —13—4) x'=3(x— 3}

14
Translation 5 units down

.1,
Translation 3 units left

Reflection in the x-axis
Dilation by a factor of 3 from the x-axis
Dilation by a factor of 3 from the y-axis

b. The transformation T : R? - R?,T(x,y) = (ax + b,y + c¢) maps the equation y = 11 + 5(x + 3)? onto the
equation y = 20(x — 6)? + 9. Find the values of a, b, and c.

y-11

—=(x+3)°

Y22 = (2(x' - 6))°

y-11 _ ¥'-9 _ .
—— =5 x+3=2(x"-¢)

1 15
}.r" =}T—2,xr :Ex +?
1 15

a=-,b=—c=-2
2 2
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c. Thegraphy = ‘6’;_4 + 2 is mapped onto y = 5 — 24/—1 — x by a sequence of 2 dilations and 2 reflections,

followed by a translation.

y_;5=\,-'—x'—1

3p-2) _¥y'-52 . 4
—5 =T53X 1 zx 1
vy =-3y+11,x =—3X

Dilation by a factor of 3 from the x-axis

Dilation by a factor of ;fmm the y-axis

Reflection in the x-axis
Reflection in the y-axis
Translation 11 units up

Space for Personal Notes

MM12 [2.4] - Transformations - Homework Solutions ‘40




G-OONTOURE DUCATION VCE Methods % Questions? Message +61 440 138 726
Question 22 ))))

Find the sequence of transformations that map:

a. y=x?—4x+6o0ntoy=—2x%+10x — 7.

r_29 5
y—2= _Ez,x—z—x'1+5
y=-2y+x=x—7

Dilation by a factor of 2 from the x-axis
Reflection in the x-axis

.
Translation - units up

1
Translation 2 units left

b. y=2J(x+4)2+1—-5ontoy =3—/(2x —6)2 +9.
$=\/m
_}"=3—3J(Ex’—22+1
— J(x—z +1

_}+5 2

3 33 q—l—4—zx 2
r'=__ R = —

y =¥ z,x 2x-l—Ei

_— 3 .
Dilation by a factor of Efrum the x-axis

Reflection in the x-axis
.9
Translation 2 units down

Dilation by a factor of ;fmm the y-axis

Translation 9 units right
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c. fi[-40) >R, f(x)=-x*2—8x+9o0nt0og: (—,5] > R,g(x)=2x%—20x + 13.

y=—(x+4)*+25
—(y—25) = (x + 4

y' = 2(~(x' —5))* ~ 37
T = (' - 5))°

2
~(y-25) =" x+4=—(x'-5)

y=-2y+13,x'=—x+1

Dilation by a factor of 2 from the x-axis
Reflection in the x-axis

Translation 13 units up

Reflection in the y-axis

Translation 1 units right
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