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1. (ii) The matrix B is defined by

B !
"

#
$

%

&
'

p
q
0

0

where p and q are integers.

State the value of p and the value of q when B represents

(a) an enlargement about the origin with scale factor –2

(b) a reflection in the y–axis.

(2) 
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2.

A !
"

#
$

%

&
'

1 0

0 3

(a) Describe the single geometrical transformation represented by the matrix A.
(2)

The matrix B represents a rotation of 210° anticlockwise about centre (0, 0).

(b) Write down the matrix B, giving each element in exact form.
(1)

The transformation represented by matrix A followed by the transformation represented 
by matrix B is represented by the matrix C.

(c) Find C.
(2)

The hexagon H is transformed onto the hexagon H′ by the matrix C.

(d) Given that the area of hexagon H is 5 square units, determine the area of hexagon H′
(2)
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a stretch parallel to y-axis ,
x-axis invariant

,

with scale factor 3

b) B = cos ( 210)( cincio ,
sm..

(
.이 )= (볼 화몰]

) c = BA =

(量 産 | ( 。 :)

=()
d) det = 3 (either by calculation or by recognising that
determinant of a rotation matrix is always 1 and
det (A ) = 3) -aeaf H

'
= S 43 = 15

**



*P66790A0232*

3.  P = 
0 1

1 0

−



 Q = 

1 0

0 3







(a) (i) Describe fully the single geometrical transformation P represented by the matrix P.

(ii) Describe fully the single geometrical transformation Q represented by the matrix Q.
(4)

The transformation P followed by the transformation Q is the transformation R, which is 
represented by the matrix R.

(b) Determine R.
(1)

(c) (i) Evaluate the determinant of R.

(ii) Explain how the value obtained in (c)(i) relates to the transformation R.
(2)
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ai) Cost=O => ·= ·0 or 278

Sirf=) => 8 =

So p is a rotation anticlockwise by 90 (about 0)

ii) stretch parallel to the yaxis with scalefactor 3

with x-axis invariant
.

1) M=QP = ( 033); ) = ( t
ci) detR = 3

ii) it means that transformation R will increase

the area of a snape by scale factor 3.
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Leave 
blank

4. (i) A = 
1 0

0 3

⎛
⎝⎜

⎞
⎠⎟

(a) Describe fully the single transformation represented by the matrix A.
(2)

  The matrix B represents a rotation of 45° clockwise about the origin.

(b) Write down the matrix B, giving each element of the matrix in exact form.
(1)

The transformation represented by matrix A followed by the transformation 
represented by matrix B is represented by the matrix C.

(c) Determine C.
(2)

(ii) The trapezium T has vertices at the points (–2, 0), (–2, k), (5, 8) and (5, 0), where k is
a positive constant.  Trapezium T is transformed onto the trapezium T ]E\ the matri މ

5 1

2 3−
⎛
⎝⎜

⎞
⎠⎟

Given that the area of trapezium T .is ��� sTXare Xnits� calcXlate the e[act YalXe of k މ
(5)
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i) al stetch parallel to y axis ; axis invariant,
Scale factor 3

.

(b) B =
Cos (315)
sin 63 . s ) ., 염 :읽) =(물 물)

D C = BA

= (量) ( 。 ; )= ()
i). " Area of trapezium T

=

ㅅ 7ㄻ
을 우 ' 2
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5. 
M N!

"

#
$

%

&
' !

("

#
$

%

&
'

4 0

0 5

1 2

0 2

4

The transformation represented by matrix M followed by the transformation represented 
by matrix N is represented by the matrix B

(b) (i) Determine N in the form
a b
c d
!

"
#

$

%
&  where a, b, c and d are integers.

(ii) Determine B
(3)

Hexagon S is transformed onto hexagon S ′ E\ matri[ B

(c) Given that the area of S ′ is ��� sTXare Xnits� Getermine the area of S

(2) 
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∞ i) w = ( : 말 )
0

= (C : 최 ( 6 : )P
=  )"

= ( ; ℃ ) (。
℃

) = ( 。- 役)

ii) B = NM

=

: :. ) (: 8)= ( 응)(
c) det B = 320

so area of S x 320 = 720

= area of S = F = 2 .
25
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14.  A = 
− −

−

⎛

⎝

⎜
⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
⎟

3

2

1

2

1

2

3

2

(a) Determine the matrix A2

(1)

(b) Describe fully the single geometrical transformation represented by the matrix A2

(2)

(c) Hence determine the smallest positive integer value of n for which  An = I
(1)

The matrix B represents a stretch scale factor 4 parallel to the x-axis.

(d) Write down the matrix B
(1)

The transformation represented by matrix A followed by the transformation represented 
by matrix B is represented by the matrix C

(e) Determine the matrix C
(2)

The parallelogram P is transformed onto the parallelogram P′	by	the	matrix	C

(f) Given that the area of parallelogram P′	is	20	square	units,	determine	the	area	of
parallelogram P

(2)
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DA ^≤ (誉 喜) ( ) = 誉)
↳) cost == "2 . = =600 of 300%

Sint = -=- 600, 240 or 3000

so a rotation by 300° anticlockwise (or 60 clockwise)
about the origin .
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Question 1 continued
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17. (i) A !
"

" "

#
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1

2
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2

3

2

1

2

(a) Describe fully the single transformation represented by the matrix A.
(2)

The matrix B represents a stretch scale factor 2 parallel to the x-axis.

(b) Write down the matrix B.
(1)

The transformation represented by matrix B followed by the transformation 
represented by matrix A is the transformation represented by the matrix C.

(c) Determine C.
(2)

(ii) M !
"

"
#

$
%

&

'
(

k
k
2

1 2
 where k is a constant

Given that the transformation represented by matrix M maps the point (k, k) onto the 
point (35, 91)

(a) determine the value of k.
(4)

A quadrilateral Q is transformed to another quadrilateral Q′	by	the	matrix	M.

Given that Q′	has	area	336

(b) use the value of k found in part (ii)(a) to determine the area of Q.
(2)
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ijal cos θ= 올 => θ = 1200
,⑱

sinf = -z 0 = -60
,0,

300
:

rotation anticlockwise by 2900 Cor clockwise 120 %

about 0
.

) β= ( 동 1
CJ C = AB

****











*P71100A02436*   

Leave 
blank

. In part (i), the elements of each matrix should be expressed in exact numerical form.

(i) (a) Write down the 2 × 2 matrix that represents a rotation of 210° anticlockwise
about the origin.

(1)

(b) Write down the 2 × 2 matrix that represents a stretch parallel to the y-axis with
scale factor 5

(1)

  The transformation T is a rotation of 210° anticlockwise about the origin followed by 
a stretch parallel to the y-axis with scale factor 5

(c) Determine the 2 × 2 matrix that represents T
(2)

(ii)

M = 
k k

k
+

− −
⎛
⎝⎜

⎞
⎠⎟

3

5 1
      where k is a constant

(a) Find det M, giving your answer in simplest form in terms of k.
(2)

A closed shape R is transformed to a closed shape R′	by	the	transformation	represented	
by the matrix M.

Given that the area of R is 2 square units and that the area of R′	is	16k square units,

(b) determine the possible values of k.
(3)
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