R Combined transformations

ROBINSON Worked solutions

This topic online

n Shape S is rotated 90° clockwise about (0, 0) and the image is then rotated 180° about (0, 0).

Describe fully the single transformation that maps S onto its final image. 2 marks)
Same centre, so0 add the turas
° ° [
0 +\80 = 270

o [~}
270 clockwise = IO anticlockuwise

Q
Rotation 10 anticlockwise, centre (O, o)

n Triangle A has vertices (1, 1), (3, 1) and (1, 2).
Triangle A is rotated 90° clockwise about (0, 0) to give triangle B.
Triangle B is then translated by the vector (2, 3) to give triangle C.

Write down the coordinates of the vertices of triangle C. 3 marks)
Rotate 90 clockuwise: (x, J) — (J* -x)

(v, \) = (1, -1)

(3,\) = (, -3)

(\, 2) = (2, 1)

Tronstote b y (2,3): add 2 to x, add 3 to y
O, -1) = (3, 2)

(1, -3) — (3, 0)

(2, =) = (=, 2)

C: (3, 2),(3,0),(4,2)
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n Triangle T has vertices (1, 2), (4, 2) and (1, 4).
T is translated by the vector (-3, —1) and the image is then reflected in the y-axis.

Write down the coordinates of the vertices of the final image. (3 marks)

Translate b:) (-3, -1)
(,2) = (-2,1)
(%, 2) = (,1)

(,4) = (-2, 3)
ﬂe.l,(.e.c‘t wn the J-mxasi x d\o.nac.s s‘\y\

(-2,1) = (2,1)
(,0) = (=1,1)
(-2,3) - (2, 3)

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

u 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)

ﬂzoc(.e.r.tu\ﬁ in the D-a..x&.s ma.ps (.x, J) to (-x, J), so T\ has vertices (-1, l), (-3, \),
(-, 2)

RLJ,Le.c'kmS Tiea the x-axis ma.ps (x, J) to (x, -J)’ s0 T2 has vertices (-1, =1), (-3,
-|)) (_\) ‘2)

Overall (x, J) has mapped to (-x, -5), which ts a rotation °f
120 about the ofigen

So the su\s(.e. tro.nsacormo.‘bitm ts o rotation °f ISOO, centre (O, o)
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a Shape P is reflected in the line x = 3. The image is then reflected in the line y = 2.
a. Write down the coordinates of the one point that is not moved by either reflection.

b. Describe fully the single transformation that maps P onto its final image. (3 marks)

o)

The point must Lee on both Lines
x = 3 and y= 2
(3,2)

b)
Test the pount (1,1)

Regleck ina = 3: (L) = (s,1)

flc,oc(.e.c.'l: “y =2: (s, I) - (s, 3)
(3, 2) s the midpocnt of (1, \) and (5, 3)

Rotation 180 about (3, 2)

n Triangle P is reflected in the line x = 2 to give triangle Q.
Triangle Q is reflected in the line x = 5 to give triangle R.

Describe fully the single transformation that maps P onto R. (3 marks)

Follow the pocnt (1, 1)

Q&J,Le.ct thx = 2. (\, D) = (3, )]
Re.;,(.e.:.t nx=5:(03,1)—(7,1)
T-1 =6

Check:2x (5 -2)=¢

Translation bd (¢, 0)
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Triangle A has vertices at (2, 2), (4, 2) and (2, 6).
Triangle B has vertices at (1, 1), (2, 1) and (1, 3).
Triangle C has vertices at (-1, 1), (-2, 1) and (=1, 3).
a. Describe fully the single transformation that maps triangle 4 onto triangle B.

b. Describe fully the single transformation that maps triangle B onto triangle C. (4 marks)

Eve.rj vertex of B e..xo.c.'(:(.:) ko.(.oc the Mo.'kc.k:.nb vertex °of A: (2, 2) ma.ps to (\, \),
(w, 2) mo.ps to (2, l), (2,¢) mo.ps to (I, 3)

So A o & s an cALarSzmzA‘k, scale J,o.ctor %, centre the origun

(o, 0)

Evt.ry vertex °of C has the same J-coor&&nat& as the Mm‘tckma vertex °f 6 with
the sisn °f the x-coordinate c.ko.nae.d

S0B to Cisa rzoctzct:.on in the Yoxes (the Line x = 0)
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n Triangle A has vertices at (2, 2), (6, 2) and (6, 4).
a. Triangle A is enlarged by scale factor —%, centre (0, 0), to give triangle B. Write down the

coordinates of the vertices of triangle B.

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

6y

5

(3 marks)
a.) Scale J.mc.‘bor -1 Lickh centre (o, 0) sends (x, J) to (-i, -d
2 2 yR
)
(2, 2) (-1, =\); (¢, 2) (-3, =\); (¢, w) (-3, -2)
b) The inverse of on Q.ALo.rae.mzAk sca.le J,o.ctor -% about (O, O) is an e.nLo.rﬁe.mznt

scale o(;e;.c.(:or -2 o bout the same centre

Checl
(=1, =) x -2 = (2, 2). Correck
So the schqle tro.nsocornno.kion LS an ano.rae.me.n'l:, scale oco.ctor -2,

centre (O, O)
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n Triangle S has vertices (1, 1), (2, 1) and (2, 3).
a. Sis reflected in the x-axis and the image is then enlarged by scale factor 2, centre (0, 0). Work out

the final position of each vertex. Then show that enlarging first and reflecting second gives the
same final image.

b. The point (1, 1) is translated by the vector (1, 0) and then enlarged by scale factor 2, centre (0, 0).
Show that enlarging first and translating second gives a different point, so the order can matter. (4 marks)

»)

Replect porst, then entarge
O0,\) = (1, =) — (2, -2)
(2,\) = (2, =) = (4, -2)
(2, 3) = (2, -3) = (=, -6)
Entmrae. First, Ehenareplect
(\,\) = (2,2) — (2, -2)
(2,1) = (+,2) = (4, -2)
(2,3) = (+, ¢) = (4, -¢)

Same J','mu(. ""‘“3"
b)
Translote, then enlarge: (1) = (2,1) = (4, 2)

En(.mrae., then transtate: (1, 1) = (2,2) — (3, 2)

(w,2) # (3, 2), so the order matters

m A shape is rotated 180° about (0, 0) and the image is then translated by the vector (4, 2).
The two steps together are the same as a single rotation of 180°.

Find the coordinates of the centre of this single rotation. (3 marks)

Follow a se.ne.rm(. po:.ﬁe (x, :’)
HaLoc tura abouvt (0, 0): (x, J) - (-x, 'J)

Translote bJ (w, 2): (-x, -J) ->(4-x,2- :’)
Centre = mudpoint op start and end

4 =
x-coordcnate. — 2

2

2 =
J-c.oord.im.‘kzi = =\
2

Checl (2,1): (2,1) = (-2, -1) — (2,1)

Cenkre (2,1)
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