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39. Transformations | * use the following transformations | If M{a) = band R(b) = ¢ the notation

of the plane: reflection (M), rotation | RM(a) = ¢ will be used.
(R, tran.slatlon m. Ienlargement (€)' | Invariants under these transformations
and their combinations may be assumed.

* identify and give precise
descriptions of transformations
connecting given figures

* describe transformations using Singular matrices are excluded.
coordinates and matrices

Transformations — references removed to shear and stretching.

Notes by Sarwar Khan

https://drive.google.com/open?id=1kO0Y781PhLBtHHalLzBdNOV1o0zqC jYCB

Transformation playlist(very helpful for understanding basics)

https://www.youtube.com/watch?v=P1V007BxShk&list=PLSunMkRHiawC2PvT03UDLjL2Mcldorz7C
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M.TI911421

Shapes 4 and B are drawn on the grid.

(a) Draw the imaze of shape 4 after a translation with vector |:_l4 \;I 1]
(b} Draw the image of shape 4 after an enlargement with scale factor _EL and centra (1, ). [2]
() Shape 4 1= mapped onto shape B by the single transformation P

(1) Describe fully the ransformation P

(i) Find the matrix representing transformation B
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MTIS12/16

7 -6 -5 -4 -3 -2 -

Triangle 4 and triangle B are drawn on the grid.

(a) Deszcnbe fully the single transformation that maps fmangls 4 onto triangle 5.

(b} Tnangle 4 1= mapped onto mangle O by an enlargement with centre (0, 3) and scals factor —2.

On the srid, draw triangle .

[2]
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SP18/02/3

The grid shows mangle 4 and lme L.
{a) (1) Tnangle 4 is mapped onto tnangle B by a reflechon m lime .
Draw and label mangle B on the grid. [2]
(1) Tnangle 4 15 mapped onto tnangle C by a clockwnze rotation of 907, centre (0, 3).
Draw and label tnangle C on the grd. [2]
() Trnangle O 1= mapped onto mangle IV by a reflechon in hne L.
Describe the single transformation that maps tnangle B onto tnangle I,

B oy S PSSR

- [3

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)




TRANSFORMATIONS 4024
Compiled by Mustafa Asif

{(b) The hne P1s parallel to hne L and passes through the point (0, 5).

Find the equation of lime P.

-

ANSWar o [2]

{¢) The hne R 15 perpendicular to hne L and passes through the onigin (0, 0).

Find the equation of lme R

AMEWEY .o [1]
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The disgram shows mianglas 4 and 8.

{a) Deezcribe fully the single ransformation that maps mangle 4 owto miangle B

............................................................................................................................................................. [21
{b} Triangle 4 is mapped ontw wiangle O by a rotstoen, through 00° clockwise, centre (0, O}
Diraw, and label, mangle  on the diagram. [2]
{c} Triangle B is mapped onto riangle O by the oansformation T.
Find the mamix that represents the transformanon T.
r' \
Answer [1]
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Triangle 4 is drawm on the grid

{a) Trapsformation P is represented by the maimix l:_f:. _2]

P maps wiangls 4 onto wiangle 5.

(i) Draw and label fmangle 5.

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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(if) Describe folly the single transformation B

(iity Wiite down the ratio area of mangle 4 - ares of mangle 5

1 L]
(b} Traps=formation ) is represented by the matmx {“ — ]I
i} miaps riangsle B onto riangle O

Diraw and label triangzle [2]

1 O
{c} Transformation % is represented by the mamis l:ﬂ 3 l:l
A maps wiangle 4 onto wiangle O

Find the matrix that repressnts the wansformation that maps frsngls 0 oot misngle 4.

Answar t ] [Z]
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Trniangle 4 15 mapped onto mangle B by a translation, followed by an enlargement with centre (10, —4).
The translation maps mangle 4 onto tnangle C.
The enlargement maps triangle C onto trniangle B.
(a) Wnte down the scale factor of the enlarpement.

Answer e 1]
(b) Draw mangle C on the gnd. [2]
(c) Fmnd the columnn vector that represents the translation that maps tnangle 4 onto mangle C.

Answer [ ‘| [1]
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T {a) Trimngle d is shown on the zrid.
M1 T721/100a)

&
!.I.l'h
L
b
L
o}
—
[
[FER
s
L
=]

Y

{I) Tnangle 4 is mapped onto wisngls B by 2 rotation of 1807 aboat point (2,

Dirzy and 1abe] wriangle & on the grid.

{itfy Trangle 4 is mapped onio wiangle O by the Tansformanon
i 0
represanted by the mamix ; il.
Dirzy and label mangle O oo the grid
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(iif) WWrite down the maoix that represents the mansformation that maps miangle O onto miangle 4.

Annwar I l [1]

(%) Describe fally the single ransformation that maps mangle O onto wangls B

(a) Tramsle d iz showm oo the prid. 172

R

{1}y Tmamsle d iz mapped onio iriaozgls B by a manslation of | _ : |

Draw and Llabel mansle B oo the prid. [2]
(@) Troangle d iz mapped opte irangle O oy an eplargement scale factor —2, cemime (— 1. )
Diraw and Llabel mansle & on the zmad. [2

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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g T]J.E' -d.lagram 'E]:I.Cﬁ.‘.-'i maugle A. MTLT7/1141 7[:3.:]

{(a) Tnangle B is the image of tnangle 4 after reflection m the line p =—1.

Draww and label tnangle B on the diagram [1]
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10 The diagram shows triangles 4 and B.

M/IT712/15

(a) Describe fully the single transformation that maps triangle 4 onto triangle B.

AATIEWEF oot e e et et e e st s £ s e e e e e e e s n e

_______________________________________________________________________________________________________________________________________________________ [2]
(b) Triangle 4 15 mapped onto tiangle C by a rotation, 90° anti-clockwise about the origin.

On the diagram, draw triangle C. 2]
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(a) Describe the single transformation that maps triangle 4 onto tniangle B.

AREWEF .ot et e e s e e e a e s e

....................................................................................................................................................... [2]
(b) Triangle 4 is mapped onto triangle C by an enlargement, centre (0, 2) and scale factor —2.

Draw, and label, triangle C on the diagram. [2]
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11

OMN1&1115

(a) Describe the single transformation that

Answer

maps triangle 4 onto triangle B.

________________________________________________________________________________________ 21

(b} Trnangle 4 iz mapped onto triangle C by an enlargement, centre (0, 2) and scale factor —2.

Diraw, and label, triangle C on the diagram.

[2]
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12 Tnangle ABC is mapped onto tnangle 4'5°C” by a rotation, centre O, through 1107 clockwise.

Draw and label triangle AB'C". O/N16/12/13
C
4 E -0
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The diagram shows triangle I
(i) An enlargement with cewtre (5, 4}, scale factor 2, maps tmangle D onto wiangle £
Dirzoy and label imiangle E. 2]
(ity An enlargerpent with centre (5, 4), scale factor 0.5, maps mangle I onte miangle F.
Dirzoy and label imangle F. [1]
(iif) Trangle & has vertices (5, 4), (4, 3) and (3, 5).

Trnangle F can be mapped ont mangle & asing 3 single enlargement.
Trangle F can also be mapped onte triangle & using a different single transformation T.

Descrbe folly the single ransformation T.
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14 Trangles 4, 8. ' and I are drawn on 8 centmems square grid. MIT162210

(a) The perimeter of miangle 4 is (o + +B) cm, where g and & are integers,

Find @ and &.

Answer a= .. b=___[2]
(b} Trangle 4 iz mapped oo riangle B by the wanslanon T.

TWrite dowm the colvonn vector that represants T,

Answer [ ‘ [1]

{c} Descnbe fully the single mansfommation that maps miangle B owte miangle O

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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{d} Drescrbe fully the single fransformation that maps mangle B onte miangle O

{e} Write dowm the matrix that represents the ransformanoen which maps mangle 0 onto mangle 4.

Anzwer [1]
(f) The rapsformation VW iz a reflecdion m the lne 3= 0.

The mansformaton W is a rotation 907 clockwise sbowt (0, 0.
The single wansformanon 3 is egquivalent o the mansformaton WV followed by the

rransformation W
(i) The pomi (g, &) is mapped owte the point P by the oansformanon 3

Find the coordinates of 7.

Amzwer (o e 3 [1]

(ii) Descrbe folly the single wansformation 3
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15 (a)

=

-3
4
-5
—]
Draw the image of
»
(i) flag F after translation by the vector (_1] : [2]
(ii) flag F after rotation through 180° about (-2, 0], 2]
(iif) flag F after reflection in the line y = x. [2]
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(k)

(i1} Find the matrec that represents thas transformation.

() The pomt 4 15 translated to the pomt B by the vector Ig:J .
|[48|=125

Find .

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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(16(a)) OMN162177(c)
¥
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-4 -3 2 -1 0 2 3 4 3 & B X
-1
The diagram shows tnangle 4 and tnangle B.
{i) Tnangle 4 15 mapped onto tnangle C by the translation P with vector : _'-: ]
Draw and label tnangle C. [2]
(i) Tnangle 4 15 mapped onto mangle B by a reflection Q.
Whnte down the equation of the line of this reflechion.
ARSWEr e [1]
(iii} Tnangle C 15 mapped onto mangle I by reflection Q.

Describe fully the single transformation that maps tnangle B onto mangle D.

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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(iv) Transformation F. 1s a reflechion in the lme y=10.
RQA)=E.
(a) Find the coordnates of the vertices of tnangle E.

(b) Descnbe fully the single transformation that maps tnangle 4 onto mangle E.

(¢} Find the mainx which represents the transformation that maps inangle .4 onto nangle E.

Answer

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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Marking Scheme

1(a) Trapezium drawn with vertices 1
(=3-1) (-1-1) (1.-3) (-3-3)
1(b) Trapezium drawn with vertices 2 | B1 for correct size and orientation, wrong
(1.1) (1.2) (0.1) (-1.2) centre or for correct enlargement scale
1
factor — centre (1. 0).
1(c)(1) Reflection 2 | B1 for either
in the x-axis or y=0
2(a) Translation 2 | B1 for translation
[_3w
3\
4 Bl for
4
2(b) Correct enlargement, 2 | B1 for correct size and orientation. incorrect
vertices (2. 5). (6. 5). (6. 3) position
or for enlargement scale factor 2. centre (0. 3)
3(a)(@) Correct triangle 2 | B1 for two correct vertices or triangle
correct size and orientation
3(a)(ii) Correct triangle 2 | B1 for two correct vertices or triangle
correct size and orientation
3(a)(iii) | Complete description Www 3 | B1 for Rotation
B1 for either 90 anticlockwise or
centre (0. 3)
3(b) y=x+5 2 | Blforeithery=x+k k#5
orfory=mx+5.m#0orl
30 |y=-x 1

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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4(a) Reflection 2 | B1 for either
andy=-x oe
4(b) Triangle with vertices 2 | B1 for 90° clockwise rotation with wrong
(1.0). (3.0). (3.1) centre, or for the triangle with vertices
(-1.0). (-3.0). (-3.-1)
4(c) [ -1 0 ] 1
L0 1
5(a)(1) Triangle B at (4. -2). (6. -2), 2 | B1 for two vertices correct or two correct
(4. -6) pairs of coordinates soi or correct size and
orientation but wrong position
5(a)(11) Enlargement. centre (0. 0) oe. scale factor 2 | B1 for enlargement
-2
5(a)(iii) 1:40e 1
5(b) Triangle C at (4. 2). (-6, 2), 2 | FT reflection of their triangle B in x-axis
(-4.6) B1FT for two vertices correct
5(c) ) 1 0) 2 '3
1[ 30} { - B1 for k[ ’ oe with & # !
— or 1| isw 0 1 3
3l0 0 - ) /
3 )
or for % ' ]
3. .
6(a) 2 1
6(b) Triangle with vertices 2 | B1 for two correct vertices, soi
(5.-1). (8, -1).(8. 1) or M1 for a line joining (10, —4 ) to a vertex of
triangle B.
6(c) 1

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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6(a)(i) Triangle B at (2. -3), (3, -3). (3.-5) 2 | B1 for translation of correct triangle B
6(a)(ii) Triangle C at (3. 3). (3. 9). (6. 3) 2 | B1 for two vertices correct or for
(3 0)1 2 1)
‘oe
0o 3)l1 1 3)
6(a)(iii) ‘1 1
3 o¢
[\ 0 %]
6(a)(1v) Enlargement 3 | Bl for each
Centre (3.-1.5)
1
SF —
2
7(a)(1) Triangle B at (2. -3). (3. -3). (3. -5) 2 | B1 for translation of correct triangle B
7(a)(ii) Triangle C at (3. 3). (3, 9). (6, 3) 2 | B1 for two vertices correct or for
(3 0y1 2 1)
| o
lo 3l1 1 3
7(a)(iii) % 0 1
oe
[\ 0 %]
T(a)(iv) Enlargement 3 | B1 for each
Centre (3.-1.5)
1
SF —
a
8(a)(1) Triangle B at (4. —1). (4. —4). (5. -4) 2
B1 For triangle B the correct size and orientation
8(a)(ii) Triangle Cat (1. 4), (3. 4) (3, -2) 2
B1 for correct size and orientation, incorrect
position
or for triangle with two vertices correct
or for triangle at (=3. 0). (=5. 0). (-5. 6)
9(a) B drawn with vertices 1

(2.-3) 3.3 )(3-5)
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10(a) Reflection 2 | C1 for reflection
y=-x 0¢ or for v =—x oe
10(b) Triangle vertices (-1, 2). (-1, 5), 2 | C1 for correct size and orientation. incorrect
(=2.4 position
or for 90° clockwise rotation about origin
11 (a) Rotation 1 Mark lost if a second transformation is
90° clockwise oe, centre (3, 1) 1 named.
() vertices: (-2, 4), (4. 0). (-4, 4) 2 * | B1 for two correct vertices,
or for vertices (2, 0), (4, 0), (4. 4)
12 Correct triangle 3* | Following an attempt at a rotation of
110° about O, award
C2 for two correct vertices
or C1 for one correct vertex.
If [0] scored then either
B1 for arc(s) of correct radii, centre O,
(from 4, B or O):
or B1 for 404’ or BOB’ or COC’=110°
13 (i) Triangle vertices (5.4), (13,0), B1 for 2 correct
(9.8)
(i) Triangle £ (5,4), (7.3), (6.5)
(iii) Rotation B2 for Rotation with either centre or angle.
180

Centre (5,4)

B1 for Rotation.
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14 (a) a=3b=5 2 B1 for one correct
-6 -2
(b) [ } or3 [ } 1
3 1
(c) Reflection , y=x 2 B1 for reflection
or B1 for y = x only
(d) Enlargement, Scale factor — 2, centre (— 4, 2) 3 B1 for enlargement /
negative enlargement
B1 for scale factor — 2
B1 for centre (— 4, 2)
Iy
© 2 e 1
0 —
2
o @O |h-2 1
(ii) | Reflectiony=-x 2 B1 for reflection
or B1 for y = —x only
15(a)(1) | Correct translation 2 o (6) Ok
B1 for translation ; ‘ or| l
15(a)(i1) | Correct rotation 2 | B1 for rotation 180° but other centre
15(a)(iii) | Correct reflection 2 | B1 for reflection in y = —x
15(b)(i) | Enlargement 3 | B1 for each
. 1 -
[factor] S or 0.5
[centre] (0. 0) oe
15)an | (1 2 . ‘E0)
- 0 B1 for matrix of form [ ‘ oe. k=0or1l
2 0 k)
. oe y )
0 —
2.,
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16 (i) Cat(3,1)(3,3)(4,3) B1 for either vertical or horizontal correct
Or for two vertices correct and correct
orientation

(ii) V=X oe
{ _]\ {_ ]\
(i) Translation l ‘ B1 for translation or l ‘
3) 3)
Or
M1 for D seenat (1, 3),(3, 3).(3, 4)
(iv) (@) [(2,0) (4,0) (4,-1)
(b) | Rotation, 90" clockwise, (0,0) oe B1 for two correct from:
Rotation,
90° clockwise oe,
(0, 0) oe
(0 1)
(©) |
-1 0
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