R Transformations

ROBINSON Worked solutions

This topic online

n Triangle A is drawn on the grid.
Translate triangle A by the vector ( 53]. Label the image B.
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(2 marks)

top number S: S r;skt

bottom number =3: 3 down

(-4,1), (=2,1), (-4, 4)

move each corner S r&al\‘t, 3 down

(, -2), (3, -2), (1, 1)

B has corners O, -2), (3, -2), (, \)
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n Triangle A has vertices at (1, 1), (3, 1) and (1, 4).
Triangle B has vertices at (5, =1), (7, =1) and (5, 2).

Describe fully the single transformation that maps triangle A onto triangle B. 2 marks)

Compare matehung verteces

(1, 1) maps to (S, -1). The x=change ts 5 =1 = +4 and the y=
c.ko.nse. s =l-1=
-2

Check with (3, 1) o (7, -1): 44 and =2. Check with O, w) to (s, 7.)1 +4 and -2.
Consistent

The suagle 'l:rmasocormwb:.on ¢s o £ranstation bJ the vector (4,
-2)

n Reflect the shape in the mirror line.

(2 marks)

each corner: 9e ot raak‘k M\S(.e.s to the merror

same distance on £the other scde

[~
d.iasono.(. 59 ua.fes on o 4S Lline

joen the new corners

image drown, same si2e, oc_(.:.ppe.d. over the Line
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n Triangle T is drawn on the grid.
a. Reflect triangle T in the line x = - 1. Label the image A.

b. Reflect triangle T in the line y = x. Label the image B.
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(4 marks)

o) drow the Line x = =1 corst
(\, 2): 2 reqht o the Line, so 2 Lept: (-3, 2)
(-1, 2) and (-1, S) are on the Lene: tlncj s‘kmv
Aok (-1, 2), (-3, 2), (-, 5)

b) draw y=2x throuak (o, 0), (\, 1), (2, 2)

replect ca = 2 swap x and
(-1, 2) = (2, <)

(1, 2) — (2,1)

(-, 5) = (5, =)

B ok (2, =), (2,1), (s, 1)
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a Triangle P has vertices at (2, 1), (5, 1) and (5, 3).
Triangle Q has vertices at (2, -1), (5, =1) and (5, -3).

Describe fully the single transformation that maps triangle P onto triangle Q. 2 marks)

Each vertex °of O has the same x-coordinate as the Mo.tck:.na vertex °of P, with
the J-ooord.a.no.'ke.'s sqn cku\nzd

This ts o rzoc,(.e.c.'ei.on en Ehe x-axes (Ehe Line j =0)

pse.oc(.e.c.tao(\ en the x=axis.
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n Triangle A is drawn on the grid.
a. Rotate triangle A 180° about the origin. Label the image B.

b. Rotate triangle A 90° anticlockwise about the point (1, —1). Label the image C.
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-5 -4 -3 -2 -10 1 2 3 4 5
—1 ®
,-1)
B -2

-3

-4

-5

(4 marks)
) \‘60° about (0, 0): c.ko.l\ae. both scgns
(2,\) = (-2, =)
(+,1) — (-4, =\)
(2, 4) = (-2, -4)
B ot (-2, -0, (-4, =1), (-2, -v)
b) ‘tro..o:.l\a paper, pn ot O, -1, lvutu turn anticlockuwise
checl (2., l)
From (1, =)0 Fight, 2 up
o.or,te,r the turn: 2 Le,opt, | up
(1-2,-1v+1) = (-1, 0)
C at (-1, 0), (-, 2), (-«+, 0)
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Triangles A, B and C are drawn on the grid.
a. Describe fully the single transformation that maps triangle A onto triangle B.

b. Describe fully the single transformation that maps triangle A onto triangle C.

6y
5
4
3 A
2
(-1,1)
@ 1
X
-6 -2 -1 (1) 1 2 3 4 5 6
B
-2
-3
-4
(4 marks)
) cLuo.r{:e.r turn, clockwise
kr:} centre (O, O) with tro&u\ﬁ po-per
O, 2) - (2, -\)
[
Rotation 10 clockwise about (O, O)
b) upside dowa: 190
centre = mi.dpo:.nt of o coraer ond cte :.mo.ae.
(1,2) - (-3, 0)
2= (1+-3)z2=-
= (24+0):2=\
[
Rota.tion 180 about (-1, 1)
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n Shape A is drawn on the grid.
a. On the grid, enlarge shape A by scale factor 2

b. Shape A is enlarged again so that its longest side is 9 squares long. Write down the scale factor
of this enlargement.

(3 marks)
) e.x/e.rj Le.nskk X2

bottom: 3 — ¢ squares
Le.oct side. 2 > 4 sc"ua.re.s

eoch I=s9 vare step — 2 Sq vares

e.(\(.o.rae.d. shape drawn, sides twice as Lonﬂ

b) (.onae.st side of A3 s9 vares
sco.le oco.c.tor = 9=3

sco.le J.ac.‘(:or = 3

3
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n Triangle T and the point P (1, 1) are drawn on the grid.

Enlarge triangle T by scale factor 3, centre P.

y
8
’ 4
4
4
6 4
4
4
4
5 ’
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4
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4 7 -
’ ¢’ .-
’ 4 -
’ -
3 / " "—
-
,I ”—’
’ --7
2 YR 4 - -
R4 —”
’ -
Y -~
1 o
P
0 X

From P (1,1) to eoch corner, thea x 3
(2,2):1\ reghk, \up — 3 right, 3 up — (4, 4)
(4, 2):3 rf.akt, lup = 19 rught, 3 vp — (o, 4)

(2,3):1 r;ak'l:, 2vp > 3 rashk, ¢up = (4, 7)
check: rays from 4 90 {:krousk each pocr

;maae. ot ('-!-, '-*), (\O, '+), (‘h 7)
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m Triangle B is an enlargement of triangle A.
a. Write down the scale factor of the enlargement.

b. Find the coordinates of the centre of the enlargement.

g Y

o.) compo.re Mo.tc.k:.f\a sides
A: sq vare, 6: 2 Squares

scale J,o.c'(:or = 25\=2

2

b) :)oi.n each corner °f 6 to the mo.tckms corner ot A
extend the Lines vatel tlnc.y meet

tke.y meet ot (1, S)
check (3, 4): 2 rash'k, \ down From O, s)

X2 4 riakt, 2 down — (5, 3), o cornerof ®

0,s)
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m Rectangle A has vertices at (1, 1), (3, 1), (3, 2) and (1, 2).
Rectangle B has vertices at (2, 2), (6, 2), (6, 4) and (2, 4).

Describe fully the single transformation that maps rectangle 4 onto rectangle B. 2 marks)
The sides op B are twice as (.04\3 as the sides of A, so £he scale

oco.c‘l:or s 2

Eve.ry vertex of ® i e..zo.c.k(.y double the mo.tc.kina vertex of A: (1,1) mops to (2,
2), (3, 1) maps to (6, 2), and s0 on

So the 'l:rmasoc.ormmtaon s on u\(.curae.me.at, scale o(:.au.'l:t:u‘ 2, centre

the oregin (O, o)
I EXTENSION QUESTIONS

m Triangle A and the point C (1, 1) are drawn on the grid.

Enlarge triangle A by scale factor %, centre C.

8y

(3 marks)

From C (1, 1) to each corner, then halve

(3,3): 2 Fight, 2 vp =\ reght, 1op - (2,2)
(4,3): 8 right, 2 vp — 4 reqhk, 1vp = (5, 2)
(3,7): 2 raskt, € up — | raakt, 3up = (2, 4)

sides are ko.(.J; s (.onsi €E—> 3,4 —>2

;mo,ae. ot (1, 1), (s, 1), (2, %)
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m Triangle T has vertices at (1, 1), (3, 1) and (1, 2).

Triangle T is reflected in the y-axis to give triangle T;.
Triangle T is then reflected in the x-axis to give triangle T>.

Describe fully the single transformation that maps triangle T onto triangle Ts. 3 marks)

ke}(.e.c.kms en Ehe Yoxis maps (x, J) to (-x, J), so T\ has vertices (-1, 1), (-3, l),
(=, 2)

ﬂe.oc(.e.c‘ku\s T\ en Ehe x=axis maps (x, J) to (=, -3), s0 T2 has vertices (=1, -1), (-3,
1), (-1, -2)

Overall (x, J) hos mapped ‘o (-, -J)’ which is o rotation of
l!.O° about the oriqea

So the sinate. tro.nsl.ormo.tw(\ is o rotation of I%Oo, centre (O, O)

I EXTENSION QUESTIONS
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m Triangle A is drawn on the grid.
a. Reflect triangle A in the x-axis. Label the image B.

b. Rotate triangle B 90° anticlockwise about the origin. Label the image C.

c. Describe fully the single transformation that maps triangle A onto triangle C.

5y

(5 marks)

o) replect cn the x-axis: y changes siga

(==, 1), (-, V), (==, 3) = (=4, =1), (=1, =1), (-4, -3)
& at (-4, =), (-, =), (-u, =3)
b) 10 anticlockuwise abovt (0, 0): (x, 9) = (-4, 2

(-4, =\), (-1, =), (-4, -3) = (1, -w), (, -1), (3, -=)
Cat(y,-u),0,=1),(3,-4)

c) compare A and C

(-H, l) - (\, -H): % o.nd 3 swap

(=, ) = (1, =1): swap

swapping x and yis o re.oc(.e.ct'um hy=x

Ke.oc,(.e.c‘(:t.cm en the Line J =x
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