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%. Find the rule of the transformation in the Cartesian plane that performs, on a figure

{x, v} - {Zx, v)

a}  a horizontal scaling of factor 2. .

’ s 1
b} a vertical scaling of factor 5.

i; a hm‘uumal tmm]d’iton f}f 3 units t(m dr '%‘_'f:bi" ‘“giiht- (x #o 3.y o
N ﬁ% a m"rt‘] al tram]dhnn 01 > units d{lWIl\f’Jd]”di boy)tey-2)
.-':.@ ga rmat;on ol I80° 3%{}1& the origin 0 S — REE B b W
f) 1 }mmuthe 1y centred at ‘Lhc origin vuth miio ; : ik f‘i E g- V} B

o ph e (0

Ciigita It i}x. mmn abatit the !mc ¥

A

2. True m‘;'f

Coa) o A rotatic

; tf&mfurms a lnw ol p mzii( Hine. &

b) A re ﬂmmm pw«,m ves urwnmtmn m‘ fi"lii’t“ ,,,,,,,,,,,,,

coob Ascaling pfcse

par allelism.

a hgun into a %nmsz hgurc‘ ,

Loy A scaling transformms.

wims a figure into ! S_IIH:.i_léh_ figure.

F. We upr

qa.;gffé(te of transtormations to the line v = x and itss
Stie s L i - LT ] L

-Iﬂlc‘iaé‘

rtical scaling of fac tm’ %

2.0A 101‘]6& tm 1 ;ﬁmut the x-axis

1. A ve

A hon ontal ‘tratislation of 3 umta:to
A ‘wrtha]

rards the ftght '

slation of 2 units upm

\"Jhdt is the Oqlmt;(m of the line re pre wntm; ‘{ho 4th: m]ag&:

al “Define a- sequence of {rdns%ﬂ"xmt10n% n cssary to

fdraw the }raph of the tunction

= %(3{ ------ Z)'* + ) starting with thc graph of the
basic quadratic fumtmn Vo=t _
1:. The reflection about the x-axis: (x,. ) (X, -y} N i
7 The vertical scaling: .- {x, vk rX, f;—gf\i *
3. The horizontal tramslation: {x, v} — (;x +3, v
4. The verﬁ'cai,t?ﬂnsfaiion;w {x V) %, gt 1)
ENE Draw the graph of ¥ = — %( x = 3)? + 1 and indicate
~ the coordinates of the -vertu@.x. :
is, 1)
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i i s B

Translation

ACTIVITY | Trantation

a} In each of the following cases, draw the image of each figure under the given translation.
1. . _ 2. :

b} In each of the following cases, draw, starting from point A, the translation arrow t which
transforms figure 1 into figure 2.

1. T 2.

TﬁANSﬁm@N N 'mﬁ QﬁRTES!AN ?MKNQ

A E;amﬂsm 3 %mmﬁfmém tis defined by the umpic (h {)) h i W ritten: 1(h, ).

It k > 0, :the ‘{mnsh’mm is performed towards the rmht Ly _
- If < 0, the tramiamm is performed towards the left. = R
oo i . SRR P
Tha, form of the « rule c)f a horizontal translation is: N
o) )] 1oa s
Ex.: Lettifx,y) — (x +2,v). - of %

The image-of point A(3, 1) is point A5 Tk
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tra hmm tis defined by the Lnupiz (o f i% is written: #0, f}

A vertics i
Ik =0 the t: gm]&ww 15 pe rforimed upwards. ' . 1'
- fE < 0, the translation is performed downwards. N
The form of the rile of a vertical translation i, : | % -
g AR . ?;m, 3
t:(xfy) - (x,y+le) S ‘ é i:

e s _«:}j_r,%_tf(zjfjrif(}z, k)

(ﬂcy) .(x+- hy + k) —

. E‘\ 1 etz [ SO ) s
g f%t image mf point A3, 1) is ;.min;i A5, 4)

%. In each of the following cases, indicate the direction of motion (up, down, right, left) then
determine the coordinates of point A’, image of point A under the given translation,

7
a) A(=3,7)and (1,0) _ right AC2, 7)< by A(D 5 and (-5, 0) _ left: A(-3,5) ./
¢} A(-2,5) and #(0, -2) _down: A'(-2, 3) dy A(1,-2)and 10, 1) v A, -1)

e

In each of the following cases, determine the coordinates of point A’, image of yomt A under
the given translation. L, (b ey

a) A(2,3)and 1(~1,3) A'(1, -8) b} A(-2,1)and 1(-2,-1) _ Aves==i)

¢} A(I,-3) and (1, -2) d}y A(2,-1)and (2, 1) éé@%ﬂ%‘i“)
A ééNA ft y
&F. In cach of the following casés, dctf_rmmc_ the coordinates of point A’, image of point A Ginder
the translation t.

) Ely) =2 ¢ B ey -y e
A(l,-3) — BiEe=t) Ly A(2,-1) — _&5E50) L T
Q) () — @ (%) VRN
Al=1,-2) — A2,3) — =
Draw the image of cach figure under the translation defined by the given rule.

@t(xw~%xw4w b} nloy) —vy-3) g nxy)—{x+2y-3)
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i
Jofpeiy

{x, y} = {x, y - 6}

Give therule of the translation which associates point A with point A’.

a} (2,5 — (2,-1)

{x, v} —

rf{x -2,y + 5}

¢} (2,-3) - (0,2)

il y)—fx -3, 9)

Find the.rule of each of the translations represented on the right.

tyr {x, y) — (x, vy~ 1)

tg:{x, p} - (x, p + 2Z)

tp:(x, y) 2 {x+2,y)

Eyi e, vl o (x+ 2, 9+ 1)

tsiop)olx-1, 9+ 2)

i{x, 9} —{x+2 v-2)

(e, v} —(x+ 3,y

b) (-2,1) (1, 1)
d) (-2,1) = (4,-3) b9 e s 69=4)

te:lo, )~ ix~ 2, vy -2}

7. What is the rule of the translation which associates:

b} figure A with figure C?
(x7 5’) - (xy v- 6)

aj tigure A with figure B?
ﬁf(x’ V) —{x+ 5, EJ)

d} figure B with figure A?
{x’ V) - (X‘" 51 V)

¢} figure A with figure D?
(X, Sl) e (x + 59 y- 6)

e} figure B with figure C?  §} figure B with figure D?
(xvy)_)(x—59y'—6) (X,V}—’(xsy"G)

h} figure C with figure B?
(5, 9) = (x + 5,y + 6)

g) figure C with figure A?
{x, y) = {x, y + 6)

T 2 Inverse translation

a} What is the rule of the translation ¢ which associates figure A
with figure B? _#:{x v} - (x+3,y-2)

b} 1. What is the rule of the inverse transformation which
associates figure B with figure A?
t{x, = {x-3,y+2)

2. Is the inverse transformation a transiation? Yes

INVERSE TRANSLATION

Tht inverse of thc tmneiatmn fisa Emztsf ation written t 2

Ifr (x, ¥} — (95+.¢zy—é—b)thent*i (xy

e ayh

F\ (x, v} — (x g 3v+ 20,
rh: () — fx :‘3, y - 2}

-----

The image of figure B under translation ¢ is figive A: o]

80 Ehopter 3 Transformations in the Cartesian plane
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= Define the inverse of the following translations,

a} t(ny)“_“(x—‘f_lJy‘i“B) h} f:(x1y>—‘?(%~1,yw“2)
t e, ) —(x~F vy~ 3) Flefn, v) 2 fx+ 1, v+ 2)
€ ey = (e 3,y—2) d) t(xy) = (x—5y+4)
o,y (x-3, v+ 2} i, v)—{x+ 5, v-4)

/s

ACTIVITY 33 Teanslation of the graph of a function

a} Consider on the right the linear function f with rule

y = (.5x.

1. Draw the graph of the function g, image of the graph of
function f under the vertical translation: (x, v} — (x,y +3). .

2. What is the rule of function g7 y=05x+3 it

3. The graph of a linear function f, with rule v = ax, undergoes ]
the vertical translation: (x, y) — (x,y + k). The image graph !
we obtain corresponds to that of a function g. What is the
rule of g7 y=ax+k

Pr¥

b} Consider on the right the linear function f with rule

v = 2X,

1. Draw the graph of the function g image of the graph of
function f under the horizontal translation: (x, v) — (x + 3,v}.

2. What is the rule of function g7 y=2(x-3)

3. The graph of a linear function f, with rule v = ax, undergoes
the horizontal translation: (x, y) —+ (x + h, y}. The image
graph we obtain corresponds to that of a function g What
is the rule of g7 v =alx-h)

¢} Consider on the right the basic quadratic function f with rule
2
v = x?,
1. Draw the graph of the function g image of the graph of
function f under the horizontal translation: (x,v) — (x + 2,v}.
2. What is the rule of function g7 y=x-2p

3. What is the rule of the function g, image of the graph of
tunction funder tl;ze horizontal translation: (x,v) — {x + h,v)?
ve=(x-h

d) Consider on the right the basic quadratic function f with rule
2
y = x. :
1. Draw the graph of the function g, image of the graph of
function f under the vertical translation: (x, y) — (x, y -+ 1).
2. What is the rule of function g? y=x’+1

3. What is the rule of the function g, image of the graph of | =\

function funder the vertical translation: (x, v} — (x,y + k)7
v=x2+k

© Guérin, éditeur ltée & Transiation 81




m,ggﬁm?zm OF THE GRAPH OF A FUNCTION |

Iy each of the tollowing cases, the graph of a fundtion f undergoes o translat n fgiving us the

graph of a tuhction g,

s Horizontal translation ¢ (. vy - {x + A, v

Consider the function f having rule y = 2x. In each of the following cases, the graph of function
fundergoes a translation t giving us the graph of a function g Find the rule of g.

a} t1{x,y)— (x,y+5) y=2x+5 by t:{x,y)— (x,y —3) _y=2x-3
g bi{xy) —x+2y v==2x-4 d} r(xy)— (x—3,y) _v=2x+6 )

Consider the function f having rule y = 3x% In each of the following cases, the graph of
function f undergoes a translation ¢ giving us the graph of a function g. Find the rule of g.

a} t:(x,y)——,»(x,y%“?)) v=3x*+3 b} t: (x;y)m)(x;y—l) v o= 3xf - 1
¢ ri{x,y) o (x+2,y) _¥=306c-2p dy r{xy)—{x~1,y) v=3x+1F

T %. Consider the function f having rule y = ;66— In each of the following cases, the graph of function

fundergoes a translation r giving us the graph of a function g Find the rule of g.
=8 . =% ,2
&) 10 y) =y 1) PTw] B) £ Gny)— (oy+2) UTx"
& 5
v= o
¢} t{xy) —(x-3,y) x+3 dy ti(xy) = (x+2,y) i

£2 Chapter 2 Transformations in the Cartesian plane © Guérin, éditeur ltée



otation

il R@mtm

Cudes with common centre 0 are r{—:presemed on the right. The
rotation arrow r centred at  indicates the direction and the angle
of the rotation.

a} Is the direction of rotation clockwise or counterclockwise?

Clockwise ¥
i} What is the angle of rotation? o= 96° _ a
¢) Draw the triangle A’B'C’ image of triangle ABC undor
rotation 7.
d} Verify that L o
1. m ZAOA" = acand mOA’ = mOA . - o
2. m ZBOR' = o and mOB = m0B. 3. m ZC0C" = o and mOC’ = mQC.
¢} Consider a rotation r of angle o centred at 0. If M is the image of point M under rotation r,
complete the following properties of the rotation.
1. m<MOM/ = o 2. mOM _ = mOM
ﬁ@?&ﬁ@?@ C%&?RE& ﬂ? THE @Rgﬁﬁ‘é“'
E A rotation umn d at: (}= :ngﬁm o§ thc df‘Lt z pl::m) of &ngfi@"

e rulo of

(s a mui%ipk Gf Q )“) the fmage
the rotation.

_ aﬂgjc o

Fagoet (X, 3} — (%, ¥)

© Guérin, éditeur ltée
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«  We have the following equivalences:

Praos =T pe T T

x 0 E
" 1gpe
The image of point (3]
. B S o &
(=2, 3y ander r o (=3, ~—)‘r um‘iari e _g_( e 1 3.2
_.(% -_-): under Finge (4 = 5
Syamder v (0 o *
R AT TIAE

% Complete the following table. All rotations are centred at the origin of the Cartesian plane.

Hotation Deseription
700 270° counterclockwise rotation.
¥ o0f 90° clockwise rotation.
Yoo 90° counterclockwise rotation.
r180° 180° countesclockwise rotation.
" o0 270° clockwise rotation.

2. Draw the image of each figure under the given rotation.

RREZ A A BRSO L B ELI v G N e

F Compkte the following table by giving the coordinates of the i mmge point,

84

ey f T 0 TP FE e A PRl S T

(5, 2) (-2, 3) | (-5,-2) ¢ (2,-5) | (5,2) (2,-5) § (-5,-2}) | (-2,5) { (5, 2)
(-2, 3) {-3, -2} (2, -3) {3, 2} (-2, 3) (3, 2} (2, -3} {~3, ~Z} (-2, 3)
(=3,-1) (1, -3) (3, 1} -1, 3) (-3, -1} (-1, 3} (3, 1} (1, -3) {-3, -1)
(3,-2) (2, -3) (-3, 2) {~2, -3) (3, -2) (-2, -3) (-3, 2) (2, -3) {3, -2)

Chapter 3 Transformations in the Cartesian plane
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A with its image A’

In each of the foliowing cases, indicate the rotation (Tager Moo Tampe Faape) Which associates point

a) A(2,1)and A/(-2,-1) _ Two b} (3,6) and A'(-6, 3) Toor -
¢} A(2,-1)and A/(-1,-2) Tzre d} (2,-5) and A/ 5 2) To0°
e} A(2,0) and A/{0, -2y _ Terer i (=1,2)and A/(1,-2) T80
) Ala, b) and A’(-b, a) Yoo hy (a, b) and Al(~a, -b) T1a0
i} A(a, b) and A'{a, b) Tas0r B (@b and Alb, —a) . Tero

Consider on the right the point M(3, 2) and the rotation

Toge (%, ¥) = (=v, x).

&) Determine the coordinates of the point M’ image of point M
under the rotation oo -2, 3}

b} Show that mOM’ = mOM. mOM = {13 mOM = {13 e e
¢} Show that angle MOM is equal to the angle of rotation. __ It is sufficient to show, using

Pythagoras® relation, that the AMOM' is right at 0.

wBIBE = 58 ; (mBE) = (mOM) + (mObF)

The rotation ry. centred at 0 associates point A with point B. What is
the inverse rotation which associates point B with point A? "s0-
b} The rotation r . centred at O associates point A with point C, What 0 PRV
is the inverse rotation which associates point C with point A? -1se" : .
) N x
¢} Complete: The IIlVEI’bG of the rotation centred at O of angle « is the geinfordo. :
rotation centred at _ € _ of angle =
WW&ESE RQTM’Q@N
Nl ’rw inverse of thc rotation wntrvd at U of dm\lc o is ths: mtatmn *ﬂ i ¥,
e umz ed at O of ‘m;J-, e : : o
R I P % :
T ; ,
_ r o r——oa ! "’ P E
E;&.r' Page: (2, y) = (= 'ﬁ, ! xi ﬂi ! *

tm’- (x, v} — (}7 “”x)
The image of figure A umfu rotation 7. is ligure B

T hc image of figure B amdar ’(h(‘ inverse rotation r,. is Hgure A

Define the inverse of the following rotations.

a) L (DC, }7) — (y, “""x) h) ¥ (xf y) - (""x: “}")
i (x, v} — {~y, x} 1 {x, y) — (-x, -y}
© Guérin, éditeur itée 3.2 Rotation 85




Reflection

|J‘§"J_"\?§’Q’_‘ii“\_?}‘ U Reflection

(,Gnsider the reflection s whose axis of reflection is the line L

a} Draw the triangle A’B'C’ image of triangle ABC under
reflection s.

b} What does the axis of reflection represent for the line
segments AA’, BB’ and CC'?

Line I iz the right bisector of each of the line seqgments.

RW&ECH@Q‘E Eﬁ THE @M@?ES!@% ?i@%@é&

Iho m%c 01‘ t]w ra* lection about iEw eeaxis, written 5

T hc unagze of pmn
Pomts A and Al are symimetri

" quadrants, 1 and 3), written 8, is:

R Iy g

Ex.: The image of paint A(2,1) under 'Sg_i;‘i point A’(1, 2.
Points A and A’ are symmetric about the 1st bisector,

tmdmntx 2 and 4y, written Sg :
st (X, y) (-, “x)

Ex.: The image of point A(2, | mdtr S is point AY(-1 J’)

Points A and A’ are swnrrwtrK ah(m{ t}w 7nd bisector.

i _.ﬁw riih* n{ t’ne e ﬂmmaﬂ aiwm the firsil H\é‘ﬂ%ﬂ?‘ (bisector ofti

s The rule of the reflection @Emm the second ?‘mecmr {’m@mtor Gf_

86 Chopter 3 Transformations in the Cartesian plane
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T. Draw the image of each figure under the given reflection.

a} (x: y) M> (xl my) %} (x, y) - (MxJ y) C} (xry) - (y! JC)

@ . What is the image of the point {2, 3} under the reflection about
a} the x-axis? {~2, -3} b} the y-axis?

(2, 3)

¢} the Istbisector? (3, -2} d} the 2nd bisector?

3. Defline, with a rule, a reflection which associates

-3, 2)

a} point A(~2, ~1) with point A’(1, 2) (%, y) — (~y, =x)
b} point A(1, -3) with point A’(~1, -3) (x, v} — {~x, y}
¢} point A(2, -1} with point A’(2, 1) {x, y) — (x, -y}
d} point A(3, 2) with point A’(2, 3) (x, y) = (v, x)

Consider the reflection s whose axis of reflection is the line [,
a) Find the image under reflection s of
1. figure A. B 2. figure B. A

b} What can be said about the inverse 5! of reflection s? __s7*=s

INVERSE ﬁ%Flﬁﬂ'SﬁN

The inve rs{ ofreflection s is re lea tion 5.

sl=g
Ex.: We have S8, .
”‘9 (%) V) ----- = (X, -v) '{htnS 1 X, ) e (x, MV)

The im 1g,g iif i;g,urn A under re ﬂmtum S, s figure B
The image 0! hgura B under reflection S is figure A

oy

@ Guérin, editewr ltée
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Find the inverse of the following reflections.

a) S (% y) = (%) b} Sai(x,y) = (v, x) ) S {x%y) = (-y,-x)

1 -
s70 =8, 55 =8y s = 8

VYT 3 Reflectionof th graph of  unctin

a} Consider on the right the linear function f with rule

yo==2x 4+ 1.

1. Draw the graph of the function g, image of the graph of
function f under the reflection about the x-axis
Sx: (X,y) - (x, _‘y)

2. What is the rule of function g? y=~2x~1

3. Draw the graph of the function }, image of the graph of
tunction f, under the reflection about the y-axis
5, (x,9) = (=)

4. What is the rule of function A? y=-2x+1

b} Consijder on the right the basic quadratic function f with rule
v =x°.
1. Draw the graph of the function g, image of the graph of
function f under the reflection about the x-axis
S y) = (x, -
2. What is the rule of function g?
3. Draw the graph of the function }, image of the graph of
function f under the reflection about the y-axis
Sy: (xr y) - (-x, V)
4, Explain why the graphs of functions f and k coincide.
The y-axis is an axis of symmetry for the parebola.

5. What is the rule of function h? y=x

¢} Given the graph of a function y = f(x}. Refer to questions a) and b) to verify that

1. the reflection §_: (x, ¥) — (x, -y) applied to the graph of f
gives us the graph of a function g such that g(x) = ~f{x).
2. the reflection § : (x, y) — {-x, y) applied to the graph of
. . ¥ ;
function f gives us the graph of a function h such that

hix) = f=0).

y =

S

88 Chopter 3 Transformations in the Cartesian plane © Guérin, éditeur ltée



Given the graph of a function f,

o+ the reflection zbout the voaxis

S ) — 6, |

[ gives us the graph of a function gsuc

i+ the reflection about the v

b that -

S 0y -

Cgive:

graph of |

Ex.: Giverr the
e e

flx) = 0.5%

L eraph ol g
.= Reflection s "app
o graph of b with ru

h(ﬂ(} : (W)C) ::::::'-{)_k

Ay

o sue

-;a_p:' lied to thef?;z;f;ipf

h t}

e’ function’ § with. rule

1 of f

1At

REFLECTION OF THE GRAPH OF A FUNCTION

giv@s R thﬂ. \\\ R

Al = - 005x + 1

"5

For each of the following function graphs, we apply a reflection about the X~axis,

Sy {x, ¥} — (x, ~y). Find the rule of the function corresponding to the resulting graph.

a) y=05x ¥=-5x

§
¥

aj v = 3x
d} v=>5x% y=5%

y = ~3x

b) y=2x+3 y=-2x-3
e} y= -5x2

e} y=-3x°

v o= Sx?

y =-3x2

Consider the graph of the function fwith rule y = 2x -+ 1 and the

reflection about the 1st bisector S5 (x, v) — (v, x).

aj
under reflection §,.

b} What is the rule of function g?

Y

Draw the graph of the function g, image of the graph of f

X 1
PR

<)

They are inverse of each other

What can be said of functions fand g?

@ Guérin, éditeur ltée

£} ym\/;

) y=-2x+5_y=2x-5
f) vy ox

For each of the following function graphs, we apply a reflection about the y-axis,
2 (x,¥) — (~x, y}. Find the rule of the function corresponding to the resulting graph.

>

2.3 Reflection




b}

_’f‘m WY ‘IJ mgsaa% of 2 scaﬂmg o a ﬂgu?e

a) We call vuimal scaling of factor k the transformation, written e, with
rule:

(:’y(k): (x: y} - (x, ky)
Draw the image of the square on the right under the vertical
scaling:(x, v) — (x, 2y) then indicate if we observe a stretching or a
reduction of the initial figure.
We observe a vertical stretching by o scale factor of 2.

Draw the image of the square on the right under the vertical
scaling:(x, v) — [x, % y} then indicate if we observe a stretching or a

reduction of the initial figure.

We observe a vertical reduction by a scale factor of —%.

We call horizontal sealing of factor k the transformation, written e,, with
rufe:

ey(k): (x, y) = (kx, y)
Draw the image of ‘Lhe equare on the right under the horizontal
scaling: (x,¥) — (2x, y) then indicate if we observe a stretching or a
reduction of the initial figure.
We observe a horizontal streiching by a scale factor of 2.

Draw the image of the square on the right under the horizontal
scaling; (x, y) — [%x, y} then indicate if we observe a stretching or a

reduction of the initial figure.
We observe a horizontal reduction by a scale factor of %.

Consider the vertical or horizontal scaling of factor k. Do we observe a
stretching or a reduction of the initial figure if

- RY

=)
Y

.

b~ 1 a streiching 2. Ok <l a reduction.

SCM!NG N THE CARTESEE%N Piﬂﬁlﬁ

Ihc vertical scaling e u{fan tor: Ie { V) = (x, kv causes
~ a vertical xtrctahm; when ki

- a ve rtical reduction ubcr. 0, < i«? < 1
F\; See &c‘m’:ty I aj. '

—————— s (kx, v) muses

— a h(}ruomdi re duatton W %1011 f) fe < 1,
Ex.: ‘wo activity I b). '

90
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T« In cach of the following cases, we apply the indicated scaling to the graph of the function
flx) = 2x.
1. Draw the graph of the function g, image of the graph of function f.
2. Find the rule of function g.

1l - 14 e £
I T i g
(x, ) = {x %y} (o, y) = (6, 0.5y)  (xy) = (4x,) (x, y) — [%x y]
glx) = 3x glx) = x )= 2x glx) = dx

In each of the following cases, we apply the indicated scaling to the graph of the function
flx) = -2x + 1.

1. Draw the graph of the function g image of the graph of function f.

2. TFind the rule of function g.

iRy

2
glx) = ~dx + 2 gy =-x + 1 afx) =-~§x + 1 afx) = ~dx + 1

P St P A T

In each of the following cases, we apply the indicated scaling to the graph of the function
flx) =2

1. Draw the graph of the function g, image of the graph of function f.

2. Find the rule of function g.

3. Describe the change caused by the scaling.

N
i ‘
(e, y) — (xgiy] (x, y) — [x,EyJ (x, %) = (2x,3) (x,y) — [—;—x :vJ
g} = 5 glx) = 5 x* glx) = 4x2 g(x) = 42
verticel streiching vertical reduction horizontal stretching horizental reduction
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Given the graph of a function y == f{x), which variable must be multiplied to cause a

a} horizontal scaling? £ _ b} vertical scaling? v )

5?3&?@?% @? a sealing

a} Deﬁcribu the scahng giving
1. figure B starting with figure A.
A horizontal stretching of focior 3.
e,(3): (x, v} — (3x, y)
2. figure A starting with figure B.
1

A horizonial reduction of factor o

eh[ ] {x. v} — [Ixs*-‘r’j

%‘3 Describe the Scaling giving ,ex}’
1 ' fi.gure D Starting With figure C FEUUR ST 5, VR S O SR S

A vertical stretching of factor —‘;—

3] [ 2 RN
2. figure C starting with figure D. | 0 IE é

A horizonta! reduction of factor —;2

-

e[ Z): (e, ) - (% 2]

¢} Complete: ]
1. the inverse of a horizontal stretching of factor k is @ horizontal reduction of factor .

; , 1
a vertical reduction of factor 7.

2. the inverse of a vertical stretching of factor k is

!NVERSE OF A S@MN@

o The s inverse wfa horwoma] %’[E”U.Lh]ﬂi, :u‘tor i; isa hasn/cmml reduumzl

I
o uf ?aum‘ 7

Ife,: (x,y) — (kx, y) then ¢1: (x, y} — Hx y]

= The inverse of a vgr‘m Al stra t(}zmg of factor k is a xcrtmal ru%ualum of

1
fac ‘unr= P

b TFe, (0y) = (o k) then gt (x,) — [x, 1y

w¥

5. Define the inverse of the following scalings.
) @Y=y b G- 9 @ — 2oy @ @y [y

()~ [£.9] (5 )~ = 2v) (x, 9) — 2] (59 [x 2y
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ICTIVITY ] Homothety with positive ratio

y
I

Consider the line segment AB on the right.

a} Leth, be the homothety centred at 0 with ratio k equal to
2, written /1 (0, 2).

1. Draw the line segment A B, image of the line
segment AB under homothety )’t}.

2. Verify the properties of the homothety:
1) mAB, =kmAB 2) AB,/AB

b} Let ki, be the homothety centred at 0 with ratio k equal
1 .

to 5, written hy (O, %] .

1. Draw the line segment A,B,, image of the line segment AB under homothety h.

2. Verify that;
1) mA,B, =kmAB 2) AB,//AB

CTIVITY 2 Homothety with negative ratio &

Consider the line segment AB on the right.

When the homothety ratio k is negative, the image
A’B’ of the line segment AB verifies the following three
properties:

1. The homothety centred at 0 is located between the
initial line segment and the image line segment.

2. mA'B = %] mAR.
3. A'B//AB.

a) Let h; be the homothety centred at 0 with ratio k
equal to -2, written h,{0, -2).

Draw the line segment A|B,, image of the line segment AB under homothety hy.
b} Let h, be the homothety centred at 0 with ratio k equal to -%, written h, {),_%} :
Draw the line segment A,B,, image of the line segment AB under homothety hs.
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HOMOTHETY IN THE CARTESIAN PLANE

The rule of the homothers b centred at {§ (nri;_zfin ot the : e "
Cartesian | :imc } mth ratio L, written hi( ;< o e
WO B (e, vy (b, by E e
i .. . ‘[,t:2 Foe e {2 ,”
Ex.. - ]ha rulc of the homothety, f? ) '%) st i’ 74
f\( v (3x 3v). . - ] M,w:f’if L Et
The image of M(2, 1) under fz s th:“--- Sk

:mm M 6,3} st
= The wile of the h(émwthcts h, Ul ~2} ist :
(x, v).- (~Zx, ﬁ7v) ' AR
The i ]fn&g.ﬁ of M2, 1) under b, is th< pomt E\’E {~--__ -2). -
- Note that the hmne)tin ty.centred at s located bnuw e “{11( iniv al fzgtm md rhz unagfa
~figare w}un “L e hx:mmihaw ratio is negative, ¢ %

. Inecach of the following cases, determine the coordinates of the point A’ image of point A under
the given homothety .

a) A(-2,3)and h{0,-2) A4 -6}

b) A(2, -4) and h[o,i] A1, -2)

d} A(4,-6) and h[ —5] A'(-6, 9}

¢} A(6,-9) and h[o, :3%} A'(-4, 6)

e} Alx,vy) and H{0, -3) A'(-3x, ~3y) ) Alx,y) and h{O, 3) A’I-‘%ﬁ, %J

Z. In each of the following cases, determine the homothety centred at the origin 0 of the Cartesian
plane which transforms point A into point A", :

a} A(-1,4)and A’ (-2, 8) ho, 2j
¢ Al-1,4)and A'(2, -8) h(0, ~2)

d) A(-6,-9) and A'(4, 6)

&) Alx,y) and A'(5x, Sy) h(0. 5) f) Alx,y) and A'(=x, ~y) k(0. =1)

&« Draw the image of each of the following figures under the given homothety.
3 1 _
a) h[o, 5] b) h[o, “Z) ¢ h0,-2)

o

a

pow
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o)

a)
b}

'« Find the rule of the homothety in each of the following cases.

by TR g

(5, v}~ [Zx 1)

1

O T

(5 ) [~ 5.~ Ly (5. 9) — (2x, 2y)

{x. v} — {~2x, -2y}

k| >1

an enlargement of the initial figure?

« Consider a homothety with ratio k. What can be said about |k] if the homothety causes

a reduction of the initial figure? |[ki<1

@. Consider on the right the linear function f having rule
y=-x+4 2,

a)

b)
<}

Draw the graph of the function g image of the graph of
function f under the homothety h: (x, y) — (2x, 2v).

Determine the rule of functiong. __y=-x+4

Explain why functions f and g are represented by parallel
lines.

The lines representing f and g have the same slope -1.

#. Consider on the right the quadratic function fhaving rule y = x2.

a}

Draw the graph of the function g, image of the graph of
function f under the homothety k: (x, v) — (2%, 2v).

b} The representation of function g is a parabola with vertex

0. Find the rule of g.

I..;
y=-é-x2

© Guérin, éditeur Jtée
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> Inverse of a homothety

a}) What is the rule of the homothety h which associates triangle
ABC with triangle A'B'C'?
h: {x, v) — (2x, 2y}

b} What is the rule of the inverse homothety A~} which associates
triangle A'B’'C’ with triangle ABC?

Bi:(x, y) - ( x,zy]

¢} 1. Complete: The inverse of a homothety centred at 0 with
1
ratio k is a homothety centred at 0 withratio . & .

2. If the homothety % is an enlargement, the inverse ir! is a

reduction

__mssmgﬁ mmwm

s The inverse of the: hmusstht oty ﬁz u MR ¢ 'i‘{_U W 1th ratio ks 1};@ :

. d_ at 0 with ra,‘tm %

'5:}30:‘{10{“ hety h L¢

T

“ h«immhg t"v cases 4 r(( mtum of Fk‘mr Ei

| | h(x,y) — (3 3y)
1. R | ]

b () [,y

€. Define the inverse of the following homotheties.

a) (ry)— [3x,3y) b) () — (-2x,-2y)
1 (525 43

9 () - [-3x —wy] (5y) = [2x,2y)
(5 9) = -2x,-2y) t9) = [£x, 2]
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ations

Properties of transfo

1.
2.

10.
11.

. Does a translation preserve the measure of line

Does a translation transform a line into a parallel line?
Yes

segments? Yes

Does a translation preserve the measure of angles? Yes

A transformation preserves the order of points on a line if)
given three points A, B, C on a line, their respective images
A’,B"and C’ are positioned in the same order on the image
line.

Does a translation preserve the order of points on a line? B ¢
Yes

In the figures on the right, A’, B’ and C’ are the res-
pective images of three non-aligned points A, B, C
under a transformation.

— In the 1st case, we say that the transformation
preserves orientation of figures since when we
follow points A, B' and C’ with our finger, we go
around in the same direction as when we follow
points A, B and C with our finger.

oo

~ In the 2nd case, we say that the transformation does
not preserve orientation of figures since when we
follow points A’, B and C with our finger, we go
around in the opposite direction as when we follow points A, B and C with our finger.

53

Does a translation preserve orientation of figures? Yes
Does a translation preserve parallelism? In other words, does it transform two parallel lines
into two other parallel lines? Yes
Does a translation preserve perpendicularity? In other words, does it transform two
perpendicular lines into two other perpendicular lines? Yes

. Does a translation transform a figure into a similar figure? Yes
Does a translation transform a figure into a congruent figure? Yes

Any point in the plane which coincides with its image under a transformation is called
fixed point for this transformation. Does there exist a fixed point for the translation? Ne
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b} Consider in the Cartesian plane a rotation r centred at 0.

1. Complete the following table by answering true or false according to whether the rotation
satisties the indicated property.

Broperties - - Answer

I I'Transforms a line into a line True S

2 U'Transforms a line into a parallel fine False LA

3 {Preserves the length of line segments True

4 {Preserves the measure of angles True D e

5 Preserves the order of points on a line True B L

6 [ Preserves orientation of figures True h

7 Preserves parallelism True U )

8 | Preserves perpendicularity True e

9 | Transforms a figure into a similar figure - True
10 fTransforms a figure into a congruent figure  True

2. Does there exist a fixed point for a rotation? If so, what is it?

Yes, the centre of rotation.

¢} Consider in the Cartesian plane a reflection s about a line [.

1. Complete the following table by answering true or false according to whether the
reflection satisfies the indicated property.

Properties . .| Answer

1 { Transforms a line into a line True
2 {Transforms a line into a parallel line False
3 {Preserves the length of line segments True
4 [ Preserves the measure of angles True
5 | Preserves the order of points on a line True
6 | Preserves orientation of figures False
7 {Preserves parallelism True
8 | Preserves perpendicularity True
9 I'fransforms a figure into a similar figure True
10 { Transforms a figure into a congruent figure True

2. What must be the position of a line so that it is transformed into a parallel line?
The line must be parallel to the axis of reflection.

3. What is the set of points that are fixed for the reflection?
Any point located on the axis of reflection.
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d} Consider in the Cartesian plane a horizontal scaling e, or a vertical scaling e, with ratio k (k # 1).

1. Complete the following table by answering true or false according to whether the scaling
satisfies the indicated property.

- Propesties S| Amswer

1 [ Transtorms a line into a line True
2 {Iranstorms a fine into a parallel line False
3 {Preserves the length of line segments False
4 [Preserves the measure of angles False
5 {Preserves the order of points on a line True
O {Preserves orientation of figures True
7 {Preserves parallelism True
8 iPreserves perpendicularity False
9 Transforms a figure into a similar figure False
10 JTransforms a figure into a congruent figure False

2. What is the set of points which are fixed for

}) a horizontal Scaling? Any point located on the y-axis.

2) a vertical scaling? Any point located on the x-axis.

e} Consider in the Cartesian plane a homothety centred at O with ratio % such that k # ~1 and
k1.
1. Complete the following table by answering true or false according to whether the
homothety satisfies the indicated property.

_ Ul ho propertiest i Uil U ! ey |

1 I Transforms a line into a line True
2 {'Transforms a line into a parallel line True e .
3 [ Preserves the length of line segments False A yAB et
4 {Preserves the measure of angles Trwe | - R T
5 | Preserves the order of points on a line True ' A c
6 ¢Preserves orientation of figures True BT - e
7 {Preserves parallelism True B R
S Preserves perondicalois o USRIt RO RO SO DU IO W
9 F'Transforms a figure into a similar figure True

10 { Transforms a figure into a congruent figure False

2. Does there exist a fixed point for the homothety? If so, what is it?
Yes, the homothety centre.
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PROPERTIES OF TRANSFORMATIONS

The properties of a translation t, a rotation r, a reflection 5, a scaling ¢ and a homothety h are

indicated i the table below:
Properfies . . | ¥ s e |k

1 Transtorms a line into a line True | True | True | True | True

2| Transforms a line into a parallel line True | False | False | False | True

3| Preserves the length of line segments True § True | True | False | False

41 Preserves the measure of angles True | True | True | False | True

51 Preserves the order of points on a line True | True | True | True | True

61 Preserves orientation of figures True ¢ True | False | True | True

71 Preserves parallelism True © True | True | False | True

8 Preserves perpendicularity True § True | True | False { True

93 Transforms a figure into a similar figure True | True False | True

10} Transforms a figure into a congruent figure True | True False | False

©. Consider the line / on the right passing through points A(-1, -1} and

B(0, 1).

a} Draw the line I’ image of line [ under the translation £
(r,y) = (x+3,y+2).

b} Find the equation of line

1. [ v=2x+ I 2.0 y=2x-3

¢} Verity, using the slopes of lines [ and I', the following property: a

translation transforms a line into a parallel line.

i nY

dj

Lines I and I' have the same slope equal fo 2 and therefore are paraliel.

Verify the following property: a translation preserves the length of line segments.

A'(2, 1); B'(3,3); mAB =5 : mA'B =5 . We have, mAB = mA'B .

#. Consider the line [ on the right passing through points A(1, 1) and
B(3,~1).

a} Draw the line I', image of line [ under the rotation rgg.:
{x,y) = (v, %).
b} Find the equation of line

Tl yv=—x+2 2. U _y=x+2
¢} Verify that the rotation does not transform a line into a parallel
line.

Lines | and I' have slopes -1 and I respectively.

Lines | and I' are not paralle! since they don’t have the same slope.

106 Chapter 3 Transformations in the Cartesian plane
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d) Verify the following property of a rotation: A line and the image line under a rotation form
an angle equal to the angle of rotation.
Lines ! and I' are perpendicular {product of the siopes is equal to ~1} and form a 90° angle,

which is the angle of rotation.

@} Verify the following property: A rotation preserves the length of line segments.

A'{-1, 1); B(1, 3);: mAB = J8 ; mA'B = {8 . We have mAB = mA'B .

. Consider the line [ on the right passing through points A(0, 3) and
B(3,1).
a) Draw the line I', image of line {, under the reflection
Sx" (xf y) - (x; _y)
b} Find the equation of line

2
i y=—-—§x+3 o y=¥§~xm3

€} Verify that a reflection does not transform a line into a parallel
line.
Lines I and I with respective slopes “% and % do not have the same slope.

d} Verify, by finding the coordinates of the intersection point I of lines [ et I', the following
property: a line and its image under a reflection meet at a point located on the axis of

reflection.
y= l‘rf-x + 3 g
Y has solution (E’ OJ
y=3 =

The point 1[2, 0} is located on the axis of reflection {the x-axis).

[~

€. Consider the right trapezoid ABCD with vertices A(2, 4), B(1, 2), C(5,0) and D(4, 3).

a) Draw the trapezoid A’'B'C'D’ image of trapezoid ABCD ¥ Jom
A'(4, 7); B'(3,5); C'(7,3); D'(6,6)

b) By calculating the slopes of the appropriate lines verify the
following properties:

1. A translation preserves parallelism. :
GA’D' = aB‘C‘ . __:15 e AID’//B"C’ e ‘i.......w,.u TR RTINS SATTOL V0% FISROPRN PURNNI-ION

2. A translation preserves perpendicularity,. =~ ¥

Gyp =2 dgp = -% -8ince ayy, x ag =-I then AB' LB C
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Consider the triangle ABC with vertices A(2, 4), B(1, 1) and
Ci5, 1),
a} Draw the triangle A’B'C' image of triangle ABC under
the translation 2 (x, y} — (x + 4,y + 1),
A'(6, 5); B'(5, 2}; C'(8, 2)

b} Explain why we have:
mAB = mAB, mAC = mA'C’ and mBC = mB'C.

A translation preserves the measure of line segments.

¢} Which case of congruence between triangles allows us to verify the following propertv: A
translation transforms a figure into a congruent figure.
Twe triangles with respectively congruent sides are congruent (88§ congruence case).

Consider the triangle ABC with vertices A(2, 3), B(1, 1} and ~wp - R
@) Draw the triangle A'B’C’ image of triangle ABC under the
homothety k: (x, v) — (2x, 2v).
A4, 6); B(Z, Z2); C'(8, 2)

b} By calculating the slopes of appropriate lines, verify the
following property: a homothety transforms a line into a

paratlel line.
o ™ 0 yo = ~1 = AC//A'C

¢} Calculate
1. mAB 2. mA'B 3. mAC 4. mA'C’ 5.mBC 6. mB'C’
45 2J5 48 248 3 6

d} Verily the following property.

If the line segment P'Q’ is the image of line segment PQ under a homothety with ratio k
then 2PQ — 1.
mPQ

T T e
mAB _mAC _ mBC _ g {thomothety ratic)
mAB mAC mBC

2} Determine the case of similarity between triangles which allows us to verify the following
property: a homothety transforms a figure into a similar figure.

Two triangies with sides respectively proportional are similar
(similarity case SS§).

Indee

Y R el
d, MAB _ mAC . mBC (see d)).
mAB mAC C
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Sequence of transformati

T. Draw the image of each figure under the indicated transformation and describe the

transformation.
‘a} (x,y) —t (x_4:y+1) h} (x,y) - (Yf”x)

A

Tronslation t{-4, 1). Rotation r_gq.
J (63) = (3% d) (59) — [-1x-1y)
PP yjl Ve e PRIS SRS  SR :4 i s i JPND uij -« o TR RS L T e

Reflection sy. Homothety hEO, - -21,;]

&) (x,y) = (2x,9) f 0y — o2y

Horizontal stretching of factor 2. Vertical stretching of factor %
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Complete the following tables.

éj b} S
Rotation - |- - Rwle . o Wofstien . o mmle . 0 1| Hotation C gule
I{Z, -1} {x, y} —{x+ 2, Y- Ej h(ﬂ, m%] (xj y) — [w—g:xf -——%y} S {x, 9) i (ys x)
L :
Fazge OF ¥_gge (X, 37) -+ @: ”"x) s P S S— Fgpge OF T o700 (xr v ) r ("y f x)
Sg (%, v}~ -y, ~x} Y i ’ "1s0e (%, v} ~ {-x, -p)
ho,-5) | (vy) — (5x,5y) (| feen p¥) b Sy DT T
h(0, -1} {x, v} — (-, ~y)
B e P 0 Jer -z
af3] | o (o2

%« In each case, figure B is the image of figure A under a transformation. Determine the rule and
specify what type of transformation {translation, rotation, reflection, homothety) it is.

a) g ey T g

N PR

e

Nt

by -z (X 9) = (x+ 4, p-3) Sp:{x v = {y, x)

d}

g)
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i

5, (%, 0) = (%, =) R 2 R A

Draw the image of each figure under the given transformation then describe the change it
caused.

a} (x,y)~+(x+2,y) b) (x,y)mﬁ(x—z,y) ﬁ) {x,y}—>(x,y+l)

o 4 Tx _ “x 0
Horizontal translation of Horvizontal translation of Vertical translation
2 units towards the right. 2 units towards the left. of 1 unit upwards.

d) (xy) > (x,29) SECRIRER f (ny) = (2x)

Vertical stretching Vertical rejduction Horizontal stretching
of factor 2. of factor 5. of factor 2.
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106

Horizontal reduction

I
of factor rE

.

Reflection about
the x-axis.

Reflection about
the y-axis.

. Determine the rule of the transformation which associates the graph of f with the graph of g.

70 e

{x, ¥} = (x, v + 2}

or (X, y) - (x"zy E))

)

b}

{x, v) -~ (%, y - 2)

i
¥

iwY L

{x, v} — {x, 3y}

ar (xs S’) -t {x + 2! 5))

or {x, y} — {% v}

(e, ) (x+ 3,y + 1)

Chapter 3 Transformations in the Cartesian plane
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Consider the basic linear function y = x.
a} 1. Draw the graph of the function f,, image of the function y = x,
under the scaling: (x, y) — (x, 2y).
2. Whatis the rule of f;7 ¥ =2x
) 1. Draw the graph of the function f,, image of the graph of
function f,, under the horizontal translation: (x,v) — (x+ 3,y).
2. Whatis the rule of f,7 v =2(x~3) _
¢j 1. Draw the graph of the function f;, image of the graph of
function f,, under the vertical translation: (x, y) — (x,y + 2).
2. Whatistherule of 7 _ y=2(x~-3)+2

d} 1. Explain why f, is 2 linear function.
fy is represented by an obligue line,

2. Write the rule of £ in the functional form y = ax + b.
ye=Zx-4

3. Identify the rate of change and the initial value of function 5.
Rate of change: 2; initial value: -4,

AFFINE FUNCTION — STANDARD FORM

The:rule of the affine function frepresented by a line T with slope '@ and
| passing through the point (4,k) is: E

‘;-'_'yma('xwh)Jrle '

Ex.

. - . . N v 3 o i " o
Line passing through (2, 1), with slope 5+ | Line passing through (3, 1}, with slope %

i y= g(x — 2} + 1 {standard form) [y = fg_;(x ------- 3) + 1 {standard form)
P 3 L m . : K o : ) . N . |
zj Vo gx - Z {\i’uﬂi‘tioin-éii_-{(‘jrl‘ﬂ) 3 l: V= %x e '% (ﬁlncti{}nal f(}rm) .
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Consider the line v = x.
We apply to this line, and successively to each image, a
sequence of transformations in the following order.

1. (%) — (x, =) 2. (x,y}— (x,-;jy}

3. (xy) - (x+ 4, ) 4 (ny) = ey +1)

a) Draw the 4 image lines.

b} Find the equation of the 4th line drawn in a) in the
y= -%(x ~4)+ 1

1. standard form

1
. . w3
2. functional form YT T2

¢} Find, for the 4th line drawn in a},
1. the x-intercept. 6 2. the y-intercept. 3

I
3. theslope. _ "2

7« TFor each of the following lines, find the equation in

.S d form 2. functic
1. standard form functional form . %(x v 2+ 3 Y= %x ‘6

a} The line passes through (-2, 3} and has slope % .- 2

=24 3)- =-2
b} The line passes through (3, -1) and has slope ——32—. 1L Y=g 3-1 5 y=-gxel

. Aline/has equation 2x + 3y — 6 = 0.
2

a) What is the slope of this line? 3

b} Using any point on this line, find the equation of this line in standard form.
A6, -2)E L1y = -—%(x-— 6)~ 2

D. A taxi driver charges a basic fare and $0.50 per kilometre. For a 10 km ride, the driver charges
a total of §8.
Consider the affine function f which associates the cost v, in dollars, of the ride with the number
x of kilometres.
a) Find the rule of fin
1. standard form ¥y =0.5(x- 10} + & 2. functional form y=0.5x+3

B} What is the cost of a 16 km ride? $11

A car consumes 12 [ per 100 km. After a 150 km trip, there is 54 litres of gas left in the tank.

Consider the affine function f which associates the quantity v of gas left in the tank with the
number x of kilometres driven since the start.

a} Find the rule of fin
I. standard form v =-0.12(x- 150} +54 2  functional form v=-0.12x + 72

b} How much gas was there in the tank at the beginning of the trip? 72 litres
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Consider the basic quadratic function v = x? represented on
the right.

a} 1. Draw the graph of the function f], image of the graph of
the function y = x%, under the scaling: (x, y) — (x, 2y).
2. Whatis the rule of f,? y =2x%

b} 1. Draw the graph of the function f,, image of the graph
of function f;, under the horizontal translation:

(6, y) = (x+3,y).
2. What is the rule of f,? y=2(x~3)

¢} 1. Draw the graph of the function f,, image of the graph
of function f,, under the vertical translation:

(x,y) — (x, 7+ 4).
2. What is the rule of £;7 y=2(~3) + 4

d} Determine the coordinates of the vertex V of the last parabola that was drawn. _ V(3. 4

Consider the basic quadratic function y = x? represented on
the right.
a} Apply, to the graph of the function v = x* and

successively to each image, a sequence of transformations
in the following order:

1. reflection about the x-axis: (x, y) — (x, ~v)

2. vertical scaling: (x, y) — {x, %Y]

3.
4,

horizontal translation: (x, y) — (x + 4, v)
vertical translation: {x, y) — (x, v + 5)

b) Find, in order, the rule of the functions associated with
the different graphs obtained in a).
. y= 2. v=g¥
3 v=-L(x- 4y 4 = -2~ + 5

Guérin, éditeur ltée

Determine the coordinates of the vertex V of the last
parabola that was drawn. __V(4, 5}

3.7 Sequence of transformations
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Comzder ‘Lhc—' basm quadratic function y = x?.

We apply to the graph of the basic function and to each successive image a
sequence of transformation in the following order:

1. vertical scaling: (x, v} — (x, ay).
2. horizontal translation: {x, y) — (x + h, y).
3. vertical translation: (x, v} — (x, v + k).

a} Find, in order, the equation of each of the parabolas that were drawn.

o

1. v = ax? 2. v = afx - h)? 3 v=a{x=-h)? +k
b} Determine the coordinates of the vertex V of the last parabola. Vih, k)
@MW&‘EEQ ?ﬂmfﬂﬁﬂ §Tﬁﬂ@ﬂﬁ@ ?@Rm
= The «a%: srpdard Torm of the m?t of a quddmtu fum‘rmn fsit Axis'.nfi:s:ymmetry
. - AT N ez 3

y:a(xw )24,—]6

:

£

et s

§

& ‘3

@ fha AXIY M x%mma%m of the p&nﬁm a.d FE YT TN I '
t}:u ‘»uti(al hm pgssmg,, thmug,h ths, x 1 2 3 4 5
0O -15 -2 -157 0

% 1. Represent the following functions by applying an appropriate sequence of transformations to

the graph of the basic function y = x?.
a} y={x+2)"-1 b} y=2(x-3)
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T 2. Consider the basic quadratic function v = x2. In each of the following cases, we apply a
sequence of transformations to the basic function. Find the rule of the resulting function.

a) 1. () - [x 1] b) 1. (6y) — (5, )
2. (x,y) = (x+ L y) 2. (x,y)ﬂ(x"—Z,y)_
3.0 (%, y) = (x,y + 3) 3. (o y) = (g y+ 1)
=%(x~1j2+3 v+ 241

I 1. (6y) = (6, 29) d 1. ()~ [y
2. (x,y) — (x,~y) 2. {x,y) = (x=3,)
y=-2x2+ 5 ym—g(x+3)2-2

% 3. A parabola with vertex (2, 1} passes through the point P(4, 13).

a} Find the rule of the quadratic function f represented by this parabola.
fix}=ofx-2)P2 + 1
f(3)=13= 13 =a(2-2PF + 1. a=3; f(x} = 3(x - 22 + 1.

b} What is the initial value of function f? fo) = i3

€. At the time of its issue, a share is worth $8. We observed that the function f which associates,
the time x (in months) since the issue with the value v (in dollars) of the share, is a quadratic
function. The share reaches its maximal value $10, 4 months after being issued.
a) Find the rule of function f.

fix) = —%{x -dp + 10

b} What is the value of the share 6 months after being issued?
#(6) = $9.50
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T. Draw the triangle A I..":(_: L image of tmm;]c ABC under the given tmmf‘u;mﬂtmn

a) (uyh (e 3,y-2) B} Goy)ole 2 €} (x,v) = (v, )
E 1 A F

ne and de ‘muh ead] of

Tmnsiatr(m i!(? gy

Pio:ckwise mmﬁa_:)_rf a

: &} E; .-Hagmoﬁhefy centred af;'O; qffactor»éf; h%{}, -

: _::5: E{:} icentred af .

&} . Heﬂectian about the line y = x: s, . i ﬂ ﬁ?;ﬁiéanm! saretchifig of factor'2: e, (2}

g 9 fmd the ru?e of t?w 1m erse Of mdl Of thc -x&}rnﬂtmz}a 01‘ exercise 1.

| ay v -3, 0+ 2) b} (x y) - (x 2yj- Y (x, !J} ?w;_:, 52)
g e zezy UL ey e g 591

. The'image of point M1, 2y under a tmmfcwmation is ‘)()iﬁ"é-i\f’l’( 2, 4).
g } } I L

Find thc rule of this tmm{ormatmn if this tmnsformatum is*

aj a tmnsl&t&om oy —ix+1,y+2) b} a homothdtv centred at U S (2% 2 E

5. The fmage of point M(0, 5) under a transformation is pnmt M'(5, 0.

Imd the ruk of this zramﬁ)mmt:on if this transformation.is

a? a ﬂﬂdfi@ﬂ ( emro : at 0. ( x' ..... vh o {y, %} bj 2 reﬂ ec tmn fx, v} — (v, x)

EFUU S -
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We apply a homothety centred at O with ratio —2 to the line [ with equation: y = 2x iy
a} Find the equation of the line [ image of line Lunder the homothety,

A, Fhe B 3) e 1 ke fx p) o {dx, -2y}

A, -2)E 8, B (-2, -6) v 2x- 2

By (}jgﬁsﬁler the Tiirms;l"-E Sy = Zi } Pand [z ye - 2 and the ansiatien
i é“%} E prm Mu lmef L ,md [, are perpendicular.

Tﬁm product of the sfsmpe@ is egual o~ 1 Eﬂd?(”d - '“é T

b -E'imi the equations of linés [ aﬂc f,, thL respe ctive’ images of lines L c,md fj uudu
franslation 1. Lo :

3 . ‘5
i [ g)=""x'_“"25.i2¢ymw::);x e

¢} Verity the property: 2 translation preserves perpendicularity:

Lines I} anaf E, are perpendwuiar beraus@ ihﬁ‘ prﬁduci of ihe %Inp?s iz equl fo~1.

fnde()d, 2" 3= ml',.
. Wesapply to the line v = x-and successiv ofv 1o, t&(h_,;g_ : \w\.\ v
image, asequence ()t transfummmmx in the fol flowing = ~ '
nz"do : o R L
3(*? ?v; ﬁ_usﬂwwrv+?)

a} Dr&m dw 4 successive imageilines.

by Find the equation of the 4th line ihdi Wis dmwn in
v = —-—(x 3) + 2

_ P, 7
e adx 4+l
y=ogrry

1. standard form. 2% tunctional form, .-

« A line [ with slope —E passes through point A(4, 11. Find the equation of H.ﬂ{.‘._f in

v=Zt-apv i

“a} standard formi. b} functional form.
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. We apply w th‘ parabola v == 57 and successively to each image,

a sequence of 1.;&115&(?1I].‘iatm;i‘) in the following order '

1oL yh - [}5 i? ’ 2wy -y

300x, vy e v+ 2,v) 4o ix, ) =D,y + 2)

a} Diraw the 4 successive image parabolas.

b} For the 4th parabola that was drawn, find 3!
1. its equation (standard form). y= M"(x 2F + Z [
2. its vertex. V2, .2} , _
3. the intersection points with the v-axis. _ (0. 0) and (4, o) S

9. Aparabola with vertex Vil 2} ] passes ﬁlmu;j the point A(3,.8)

&) Find the equation of the'parabola.

. . . . - . FEE 5 . . : :‘05
By Wh at 15 the intersection point of the parabola with the yoaxis? |
|

1%. A pamholci with vertex V/{ '%
Find t’heﬁ% etquation-of the 1.3;’11‘.2'1}}0}:3” y=-{x-3F+1

J passes through the point A(5, -3).

}1 528, The lum imn fm}nc h associates, th@ tine X,
+y of the share, i€ diquadratic function. The share
value of the sh are, 7

s of its issue,.a share s wo
ir-raontt since itsiissue with-the v
reaches i '-'nmmﬂ:mm ot §36, 4 mmmha af‘tc; its_issue, ‘What is the v
mionths cmcr s I%%UC ST

fix) =~Es- 47 +36: H7) =315

12, At the tml

:
i
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