
Linear Transformations
Worked Solutions
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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
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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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Question 4 continued 
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det ((?' })) = 17

so 7 (17 = 510

커글 = 30

子 (8 + h) = 60

h + 8 =
6읔

n = 을
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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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Leave 
blank

6. The triangle T has vertices A(2, 1), B(2, 3) and C(0, 1).

The triangle T ′ is the image of T under the transformation represented by the matrix

P =
−

⎛
⎝⎜

⎞
⎠⎟

0 1

1 0

(a) Find the coordinates of the vertices of T ′
(2)

(b) Describe fully the transformation represented by P
(2)

The 2 × 2 matrix Q represents a reflection in the x-axis and the 2 × 2 matrix R represents a 
rotation through 90° anticlockwise about the origin.

(c) Write down the matrix Q and the matrix R
(2)

(d) Find the matrix RQ
(2)

(e) Give a full geometrical description of the single transformation represented by the
answer to part (d).

(2)
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이

( 위 : ) ( : : ? )= : : : )
7) : (1

, -2) , (3,
-2)

, (1 , 0)

1)) COSGEO => ·= 100 or 270

sint = - 1 =⇒ σ = 2700

so a rotation by 270 anticlockwise about the
origin.

이 ( 크 위 ( % )
a) r0 = ( φ - . ) (

: 위 ) = ( φ :)
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Question 6 continued 
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e) (ii) is a reflection in the live yes
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→ 이
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7. A ! "

#

$

%
%
%
%
%
%
%

&

'

(
(
(
(
(
(
(

1 0 0

0
3

2

1

2

0
1

2

3

2

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

B !

"

#

$
$
$

%

&

'
'
'

1 3 0

3 0 5 3

1 2 0

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

To determine matrix C, a student attempts the following matrix multiplication.

1 0 0

0
3

2

1

2

0
1

2

3

2

1 3 0

3 0 5 3

1 2 0

!

"

#

$
$
$
$
$
$
$

%

&

'
'
'
'
'
'
'

"

#

$
$
$

%

&

'
'
'

(b) State the error made by the student.
(1)

(c) Determine the correct matrix C.
(1)
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a)

1
1 ㅇ ㅇ

) cost= หุง => 8 = 3000330
O cost-Sint

ㆁ sing cosf SinG= t = G= 3Ö or 150s

S it's a rotation 300 anticlockwise about the
x-axiS (with respect to the right hand rule)

***
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Question 7 continued 
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6) The student did AXB but it should be BxA

C) C = BX A

수행 : 잃 ) (등약볼)
3홀

우후 봄
끓 1
ㅢ
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 8. (ii)

P =
−

⎛
⎜⎝

⎞
⎟⎠p

p p2

1 3

(4)

where p is a positive constant.

The matrix P  represents a linear transformation U.
The triangle T has vertices at the points with coordinates (1, 2), (3, 2) and (2, 5).
The area of the image of T  under the linear transformation U is 15

(a) Determine the value of p.

The transformation V  consists of a stretch scale factor 3 parallel to the x-axis with the 
y--axis invariant followed by a stretch scale factor –2 parallel to the y-axis with the x-axis
invariant.  The transformation V  is represented by the matrix Q.

(b) Write down the matrix Q.
(2)

Given that U followed by V is the transformation W, which is represented by the matrix R,

(c) find the matrix R.

3 tX

a)
i:1

.

Aea of triangle T
=

23= 3

! : ; => ara scalegactor = s

i
.

e
. det p = IS

- 3pi + 2p = ES

Sp" +2 p = 3 = -0

3p2+ 2 p +5 = 0 has no solutions since be-Pac = 4- +(3)(3)=-3

ㅨ

3p+2p-3 - ·0

= p
= 1 or p

== but p> O so p = /

***
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Question 8 continued 
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∞) 여장 : )

CJ R = QX nof PxQ

=1

. 의 ( ∴ : )

수를 1.
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9. The transformation P is an enlargement, centre the origin, with scale factor k, where k > 0

The transformation Q is a rotation through angle θ degrees anticlockwise about the origin.

The transformation P followed by the transformation Q is represented by the matrix

M = 
− −

−

⎛

⎝
⎜

⎞

⎠
⎟

4 4 3

4 3 4

(a) Determine

(i) the value of k,

(ii) the smallest value of θ
(4)

A square S has vertices at the points with coordinates (0, 0), (a, –a), (2a, 0) and (a, a) 
where a is a constant.

The square S is transformed to the square S′ by the transformation represented by M.

(b) Determine, in terms of a, the area of S′
(2)
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alcost-sins ) ( 장 음 ) =( 양 )1Sing
Q p M

det (a) det ( 8) = def IM

1 λ h
2

= 16 + 16 x 3

⇒K =
G

4 so h=8Since hso

cos(t) k = - 4 & SinG(1) = 45

= cost- &d since

=  = 20,240 =60

θ= ( 200
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Question 9 continued 

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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b )g Area of S = (2.) = ·29

屮 so And ogs' = 64xLah

=128

***
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Leave 
blank

10. The matrix A is defined by

A =
−

−
⎛
⎝⎜

⎞
⎠⎟

4 5

3 2

The transformation represented by A maps triangle T onto triangle T ́

Given that the area of triangle T is 23 cm2

(a) determine the area of triangle T ́
(2)

The point P has coordinates (3p + 2, 2p – 1) where p is a constant.  The transformation 
represented by A maps P onto the point Pʹ with coordinates (17, –18)

(b) Determine the value of p.
(2)

Given that

B =
−

⎛
⎝⎜

⎞
⎠⎟

0 1

1 0

(c) describe fully the single geometrical transformation represented by matrix B
(2)

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

(d) Determine C
(3)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
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a det A = 8 - 15 = - 7

So Ara ogT = 23 x 7 = 16 1

)

믐 : ](β+) =(. )( 2P에

↑ (3p +2) - S(2p- 1) = 17

≡⇒ 2P
+ 13 = 17 27 p = 2

***
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Question 10 continued 

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

) coSt = 0 => 0 = 10°, 270
:

Sinc= -1 =-0 = 270
:

so it's a rotation 278' anticlockwise (or 40clockwise)
about the origin .

d) (A = B

CAA
- 1

= BA
-

1

C = BA
-

1

A
-

= 급 ( : ×∞)

녘 ( 은 : )(등 )
⇌ (를 목 )

***
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Leave 
blank

11. P = 

1

2

3

2

3

2

1

2

−
⎛

⎝

⎜
⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
⎟

The matrix P represents the transformation U

(a) Give a full description of U as a single geometrical transformation.
(2)

The transformation V, represented by the 2 × 2 matrix Q, is a reflection in the line y = –x

(b) Write down the matrix Q
(1)

The transformation U followed by the transformation V is represented by the matrix R

(c) Determine the matrix R
(2)

The transformation W is represented by the matrix 3R

The transformation W maps a triangle T to a triangle T ′

The transformation W ′ maps the triangle T ′ back to the original triangle T

(d) Determine the matrix that represents W ′
(3)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
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Edexcel · International A-level Maths · )urther Pure 1 · January 2022 
Compiled By London Academy Of Maths | Created By Pearson Edexcel3tX

a) cosk = = = =8 = 600, 300

sinte=> = 60, 120

So it's a rotation 60° articlockwise about

the origin .

미 여 (어) →

*( : )…
(6) ↓ ~

、
-

y= - x

()

***
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Question 11 continued 
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_____________________________________________________________________________________

) R = QP = ( ℃ . :)
(

童量 )

수물 를 )
d) wi 3 R =( 警 )

wt ; 3(
"

= t(3R) ( 警 _語 )

det(3r) =
- ↑ so (3)=

= (喜 )
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12. (i)

P !
"

"
#

$
%

&

'
(

0 1

1 0

The matrix P represents a geometrical transformation U

(a) Describe U fully as a single geometrical transformation.
(2)

The transformation V, represented by the 2 × 2 matrix Q, is a rotation through 240° 
anticlockwise about the origin followed by an enlargement about (0, 0) with scale  
factor 6

(b) Determine the matrix Q, giving each entry in exact numerical form.
(2)

Given that U followed by V is the transformation T, which is represented by the 
matrix R

(c) determine the matrix R
(2)

(ii) The transformation W is represented by the matrix

!"

#
$$

%

&
''

2 2 3

32 2

Show that there is a real number λ for which W maps the point (λ, 1) onto the point 
(4λ, 4), giving the exact value of λ

(5)
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i) a) reflection in the live y
= -

→

P (
)

"
…

…) 읽
. .

(위

∞) Q = ( : 8 ) (os(ㆍko)

sin (won

sin ( ad)
. (2) )

)= (Ocos(zdo)os、 n (2 do)

Osin( 2do)

6 cos( cdo
) = ( 得)
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Question 12 continued 
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C) R = QP

의약 ) ( 원)

경략 름 )
^

) 河望 ) ( ; ) = ( %1
-21+25 = &1 ==> GM=>US So =

283 1λ t 2 = 4 ⇒ 2B 1 |= 2 soλ= 龄疗
ต 목

入= 景 hee you must solve both equations because

solving one only shows that either these

or y coordinate gets mapped to the desired

point, but not both
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13. (i) A = 
!
!
"

#
$

%

&
'

3

3

8

k
            where k is a constant

The transformation represented by A transforms triangle T to triangle T ′

The area of triangle T ′ is three times the area of triangle T

Determine the possible values of k
(4)

(ii) B BC!
"#

$
%

&

'
( !

#

$
%

&

'
(

a
a

2

4

3

2

1

5

4

1

2
and   where  is a constant

Determine, in terms of a, the matrix C
(4)
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) det A =
- 3h +24

So 1- 3 h +2 x 1 = 3 Since /detAl is the asg.

- 3 h+2 & = 3 ·ร
- 3 h+ 2 k = - 3

=つ - 3 h = -21 - 3u = -27

so H = 7 π =θ

h = 7 o - θ

ii)

( ? : : ) = ( : :) c

^ ( ; 主 ) = c

= (三 ℃ ) ( ; ☆ : )

·เรือ /คทด จอ่ะเน

***
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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 14 continued
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2) A is a rotation 300 clockwise about 0
.

So A is arotation 360
°

clockwise
,

i
.e.
the identity ·

So n= 12

a) B = (℃ ')
e) C = BA = % % )( 量 ) = (警 量 )
1) det = 1 (because it's a rotation (net always will be1)
followed by a stretch).

aea of
P=0 = - square units

****
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15. With respect to the right-hand rule, a rotation through θ° anticlockwise about the 
y-axis is represented by the matrix

cos 0 sin

0 1 0

sin 0 cos

θ θ

θ θ

⎛ ⎞
⎜ ⎟
⎜ ⎟

−⎝ ⎠

The point P has coordinates (8, 3, 2)

The point Q is the image of P under the transformation reflection in the plane y = 0

(a) Write down the coordinates of Q
(1)

The point R is the image of P under the transformation rotation through 120° 
anticlockwise about the y-axis, with respect to the right-hand rule.

(b) Determine the exact coordinates of R
(2)

(c) Hence find ½PR
→½ giving your answer as a simplified surd.

(2)

(d) Show that PR
→

and PQ
→

are perpendicular.
(1)

(e) Hence determine the exact area of triangle PQR, giving your answer as a surd in
simplest form.

(2)

_____________________________________________________________________________________
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( :
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-: : ) (: ) 의율 )
(8 ,

- 3 , 2 ) #ates

”

‰ : 勤陰 ) =(り
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Question 15 continued 

_____________________________________________________________________________________ 

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________

(1) - &, 3 , - <53 - 1

) R= (

、) - ( ; ) = (謳:'
JPR に厚?( ars- 3~

- Eor = z

a )=( 웅)
PrR .p = (“

。
) 。 (ワ ) = 0

so pr and G are perpendicular.

x Ro

I1 = 6
zis1

P
. )

Arn of ORQ
= 6x251x2

= oifs
6

℃

****
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16.  M = 
3

0 1

a⎛
⎝⎜

⎞
⎠⎟

where a is a constant

(a) Prove by mathematical induction that, for  n ∈ 

Mn = 
3

2
3 1

0 1

n na
( )−⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

(6)

Triangle T has vertices A, B and C.

Triangle T is transformed to triangle T ′ by the transformation represented by Mn 
where  n ∈ 

Given that

• triangle T has an area of 5 cm2

• triangle T ′ has an area of 1215 cm2

• vertex A(2, –2) is transformed to vertex A′(123, –2)

(b) determine

(i) the value of n

(ii) the value of a
(5)

_____________________________________________________________________________________
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a) Busecase

cetn=l . = ( 。
ε

( 、 - ^ )) = (? ; ) =µ

So theesult is true for n = 1
.

InductiveHypothesis

Assume the result is true for =h ,
(hEI")

i - e
. m ^= ℃

{

( s ^
-

1 )( l )
P.7.0

.
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-Inductive
Ste

em
“

(‰ ℃ (、”)( 。 ; )

= ( ‰
"

s ^ s +(
^

- ) )
ㅣ

( 몰( 3
매-

1)
since 3 rax 을 (3

"
-

1

=
3
µt

) =
뜰

( 2x 3 "
+

3 "
-

1 )

· ㅣ

=
열

( 3 ×3 "
-
( )

= 올 ( 3
+1-

1 )
we have shown the result is tre for
a 1 and we have also shown it is true for netiff

, if

we assume it's trueyor nih
,

so by the principle of
induction theesult is the for all atEt .

3) il def M" = 3"

SO SX 3 = 1215 =⇒ 3
= 243=⇒ n

= S

ii) 243

「

(( 。

na

) ( -

: ) = 照 )

bysubbingin
*

n=5.> 486- 242a = 123

=>S a =
를

=
디 . S
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17. (i) A !
"

" "

#

$

%
%
%
%

&

'

(
(
(
(

1

2

3

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
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Question 17 continued 
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= (. ) ( : : )

수행
"

뮴 \
ii) a ( .

-

n ) 12 ) = (? )
K

2
- 2k = 35 =⇒ k 2

- 2 K - 35 = 0

(-F )( Fe +5) = 0

k = 7 or H =-3

- Kt 2h
?

= θ )

2 K
2
- 氏 - O 1 = 0 K = ↑ 4興= 70 -

-

号

so k =7 not1x= - s

b) det M = 7× 10 - 2 = d 6

area of
Q X 06 = 336

area of Q
= 3 . S
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18. With respect to the right-hand rule, a rotation through θ° anticlockwise about 
the z-axis is represented by the matrix

cos sin 0

sin cos 0

0 0 1

!" #
$ %
$ %
$ %& '

θ θ
θ θ

Given that the matrix M, where

M = 

!

! !

"

#

$
$
$
$
$
$
$

%

&

'
'
'
'
'
'
'

3

2

1

2
0

1

2

3

2
0

0 0 1

represents a rotation through α° anticlockwise about the z-axis with respect to the 
right-hand rule,

(a) determine the value of α.
(1)

(b) Hence determine the smallest possible positive integer value of k for which Mk = I
(2)

The 3 × 3 matrix N represents a reflection in the plane with equation y = 0

(c) Write down the matrix N.
(1)

The point A has coordinates (−2, 4, 3)

The point B is the image of the point A under the transformation represented by 
matrix M followed by the transformation represented by matrix N.

(d) Show that the coordinates of B are 2 3 2 3 1 3! "# $, ,

(2)

Given that O is the origin,

(e) show that, to 3 significant figures, the size of angle AOB is 66.9°
(2)

(f) Hence determine the area of triangle AOB, giving your answer to
3 significant figures.

(2)

_____________________________________________________________________________________
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a) cost =-ys = >0 = ·130
-

sinGe => =-50 0.330%

sox= 2100
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Question 18 continued 
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5) we want to find h , net such that

210R is a multiple of 360 .

Either by trial and error or prime factorisation
210 = 2 × 3XSx7

360 = 23 × 3~× s

2520
ㅁ SO LCM = 23 ×32xS×7

‰
= 2520

so K = 12

이행웅 1
")::)
수홍 홍 : )/경제3

so BEC2+ , 2 53 - 1,3)
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Question 1 continued
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e) o

cost
=

( )(品燃北
=+.

θ= arccos( ) = 66 .
8 ℃ …

= 66 .9
°

to 3sf

no Area = [xixEx sin (6 .6 . 86 .... )

= 13
. 334…

= 13 .
3 to 388
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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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ily ( os(2

ym
(2 . ,

' "*(

?. ∞다
. ) =( 물

물]
미 ( : )
”

( ; ; ) (産 ) = (優 語 )

*****
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Question 19 continued 
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vi) det M= u (1 - 4) + 5 (n+3)

= n-n2 + sk + 15

= - h
2
+6 h + 15

2 × 1 - n2
+ 6 nt 1 s ( = 16 h

- 2㎡+ 12 h t 30 = 16 h O 2h2-124 -30=16h

一 2 九
2

- kn + 30 = 0 2㎡ー 28h - 30
= 0

n
2

+ 2n - 15 = 0 K
2

- 14 K - 15 = 0

(+ s)( n- 3 ) = 0 (- is)( utり =0

H = - 5 or k = 3 k = (s or k= -
t

but 16h is thear of R' so n >O

Ψ
i

- e
. h = 3 or kals because thewea ope'

Adultbe negative.

Note that there is a mistake in the official

mac scheme for this question. The solution

above is correct
.

nf 3 or
- 1

←
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20.

P =
−⎛

⎝

⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟

5
13

12
13

12
13

5
13

(a) Describe fully the single geometrical transformation U represented by the matrix P.
(3)

The transformation V, represented by the 2×2 matrix Q, is a reflection in the line with 
equation y = x

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

Given that the transformation V followed by the transformation U is the transformation T, 
which is represented by the matrix R,

(c) find the matrix R.
(2)

(d) Show that there is a value of k for which the transformation T maps each point on the
straight line y = kx onto itself, and state the value of k.

(4)
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Question 7 continued
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a cost= fs 0 = 67 .

40
,
292

.

5"

Since = J7.4, 112.6

So V is a rotation 67
.
40 anticlockwise

about 0
.

미 = ( φ 1
) R = @ = 喜 ) ( ? !) =( 喜 )
d ) P . 7.

0
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Question 20 continued 
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a” (喜 ) ( 嘘) = ( 飛 ) This is essentially
an invariant point
question .

See that

pach four mor

questions like this

号 x 十調 Hx = x

돔 kx = 쯤 x

3hx =25x but this is tre for alle

O sh = 25

=> π = 5

check :

5x + E(s)x = 5x +6
二 x= 5 x = kx

So h =S

the difficulty rating of S here
, entirely depends on

if you've seen invariant points questions before .

If you have , you should find it easier than 5
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. In an Argand diagram, the points A, B and C are the vertices of an equilateral triangle
with its centre at the origin.  The point A represents the complex number 6 + 2i.

(a) Find the complex numbers represented by the points B and C, giving your answers in
the form x + iy, where x and y are real and exact.

(6)

The points D, E and F are the midpoints of the sides of triangle ABC.

(b) Find the exact area of triangle DEF.
(3)
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9) This is difficult because there's no nice geometric method
to silve it and you

have to use linear transformations .

The centre is at the origin ,
and I know this

angle is 1200 because we're given that the triangle
is equilateratural . so I just rotate the

point (6
,2) by 1200 anticlockwise :

舴 cos

(
n(no

) ^

!
品

。、) ( :)=品
→

品

omerpoit
. (品器) 器器)(℃) = ( “ *非- 1-353

so (-3-53) + 1353-1) ; and (-3 +5) + (- 1 - 38) :

are the other vertices
.

******
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Question 21 continued 
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미 A
Area of DEF

=Y Ara of ABC
D

\

θ

B \

"
_ AB1 =的以+)(~→+r +( - 33)(

π

-F
=)2 +3- 3B)E _

'

C =2 = เปา = เขา

so Ara
of ABC

= EyGExGExsinGo
=18

^

so Area of DEF
= Dis ↓Ʃ

'

Sinc ABC is equilateral so all lenghs
ae same and angles are all 60%




