Chapter 7

Vectors and transformations
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

01. 0580 _m24 gp 42 Q:7
8 —4
(a) P=|_5 a={ 5

(i) Find 3q.

(i) (a) Find p—q.

(b) Find[p—q].

(b)

NOT TO
. g SCALE

O f) N

In triangle OMN, O is the origin, OM=aand ON=b .
§'is a point on MN such that MS: SN =5:3.

Find, in terms of a and/or b, the position vector of S.
Give your answer in its simplest form.

Powered by Acel GCSE 2



02. 0580 _s24 qp 41 Q:2

(a)

......................................................................

On the grid, draw the image of
(i) triangle T after a reflection in the x-axis
) : =5
(ii) triangle T after a translation by the vector (_ 2)

(iii) triangle 7" after an enlargement by scale factor —% with centre (— L, 1).
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

(b) Ashape P is enlarged by scale factor 3 to give shape Q.
Shape Q is then enlarged by scale factor % to give shape R.

The area of shape P is 10 cm®.

Calculate the area of shape R.
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03.0580 s24 qp 41 Q:5
(a) P is the point (1, 7).
Q 1is the point (5, -5).

yﬂ P
NOT TO
SCALE
0 ‘;x
0
(i) Find PO .
PO = ) [2]
(i) Show that|OP|=|00]| .
(3]
(iii) PQ is a chord of a circle with centre O.
Calculate the circumference of this circle.
................................................. (2]
(iv) PQ is the diameter of a different circle with centre R.
Find the coordinates of R.
(e s s ) [2]
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

(v) Find the equation of the perpendicular bisector of PQ.
Give your answer in the form y = mx+c.

P T e [4]
(b) The position vector of 4 is a.
The position vector of B is b.
M is a point on AB such that AM : MB=2: 3.
Find, in terms of a and b, the position vector of M.
Give your answer in its simplest form.
................................................. [4]
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04. 0580 _m23 gp 42 Q:4
(a)
A

N W B b N

(i) Enlarge triangle 7 by scale factor 3, centre (0, 2). (2]

(i) (a) Rotate triangle 7" about (4, 2) by 90° clockwise.
Label the image P. [2]

(b) Reflect triangle 7'in the line x+y = 6.
Label the image Q. (3]

(¢) Describe fully the single transformation that maps triangle P onto triangle O.

..................................................................................................................................... [2]
(b)
a < 0
Z NOTTO
SCALE
b
K
The diagram shows triangle OHK, where O is the origin.
The position vector of H is a and the position vector of K is b.
Z is the point on HK such that HZ : ZK =2 : 5.
Find the position vector of Z, in terms of a and b.
Give your answer in its simplest form.
................................................. [3]
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

05.0580_w23 qp_41 Q:1

-

S

(a) Describe fully the single transformation that maps

(i) shape A4 onto shape B

............................................................................................................................................. [2]
(ii) shape A onto shape C.
............................................................................................................................................. [3]
(b) On the grid, draw the image of
(i) shape 4 after a reflection in the line y =2 [2]
(if) shape A after an enlargement, scale factor —2, centre (0, 0). [2]
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06. 0580 w23 qp_ 41 Q:10
(a) ABC s atriangle.

— (=11
B is the point (1,—10), 4 is the point (4, 14) and CA4 = ( 8) .

(i) Find the coordinates of C.

[ e ) [2]

(i) Find BA.
BA = 1]

(iii) Find |CA|.
................................................. 2]
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

(b)
M T
a R NOT TO
SCALE
0 l') N
OMN is a triangle.
OM=aand ON=b.
R is a point on MN such that MR : RN =3 : 2.
ORT 1s a straight line.
. —= _2 3
(i) Show that OR = §a+§b.
[3]
(i) (a) NT=4a+kband OT = cOR .
Find the value of & and the value of c.
k= e, C= e, 4]
(b) Find MT .
T e [n
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07.0580_w23_qp_42 Q:1

—————

: =7 :
(a) (i) Translate triangle 7" by the vector ( 1). Label the image K.

(i) Describe fully the single transformation that maps triangle K onto triangle 7.

(b) Reflect triangle 7"in the line y = 4.

(c) Rotate triangle 7' through 90° clockwise about (0, 0).

(d) (i) Enlarge triangle 7 by scale factor —l, centre (0, 0). Label the image P.

(i) Describe fully the single transformation that maps triangle P onto triangle 7.
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

08. 0580 _w23_qp_ 42 Q:12

NOT TO
SCALE

%) >x

O is the origin (0, 0), 4 is the point (8, 1) and B is the point (2, 5).

(a) Write as column vectors.

(i) OB
w [ )
(i) 4B

(b) Find the equation of the line AB.
Give your answer in the form y = mix +c.
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(¢) Find the equation of the perpendicular bisector of AB.
Give your answer in the form y = mx+c.

S e [4]
(d) The line 4B meets the y-axis at P.
The perpendicular bisector of 4B meets the y-axis at Q.
Find the length of PQ.
................................................. [2]
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

09. 0580_w23_qp_43 Q:3

(b) Draw the image of triangle A after

(i) areflection in the line y =1 [2]
(ii) atranslation by the vector (_ ;) (2]

(iii) an enlargement, scale factor 2, centre (—4, 5). [2]
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10. 0580 _s22 qp_ 42 Q:5
(a) Draw the lines of symmetry of the rectangle.

[2]
(b)
YA
................................................... L S e S
74
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, s
,,,,,,,,,,,,,,,,,,,,,,,,, 14— ﬁ (SR S SR H N
-6 -5 -4 -3 -2 -1 0O . 2 3 4 5 6 7 8 %
,,,,,,,,, e — 1 e | ————————
— 1 4
,,,,,,,, [N SN ) I SN SN SRS M SN E S
______________________ 73__________ ey S B R ———te
C
______________________ 74__________ . Y S
,,,,,,,,,,,,,,,,,,,,,, —54 i . W S N
_____________ — 64— B, WEEE S
_________ SN Y Sy, S SN SRR SN S SO S S S
(i) Describe fully the single transformation that maps
(a) triangle 4 onto triangle B,
............................................................................................................................................. [2]
(b) triangle 4 onto triangle C.
............................................................................................................................................. [3]
(i) (a) Draw the image of triangle 4 after reflection in y = 2. [2]
(b) Draw the image of triangle 4 after enlargement by scale factor —2, centre (—1, 1). [2]
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

11. 0580 _$22 qp 43 Q:2

(€))
>
(1) Draw the image of triangle 7 after a reflection in the line y = x. [2]
(@i Draw the image of triangle 7" after a translation by the vector (_;) [2]

(iii) Describe fully the single transformation that maps triangle 7 onto triangle 4.

............................................................................................................................................. [3]
(b) A quadrilateral P is enlarged by a scale factor of 1.2 to give quadrilateral O.
The area of quadrilateral P is 20 cm?.
Calculate the area of quadrilateral O.
........................................... cm? [2]
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12.0580_w22_qp_41 Q:6

o () ()

Find

@ 3aq.

Ggi) p—q.
gid) |pl

(b) B is the point (2. 7) and AB = (

Find the coordinates of A.

_4)
6/
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

©

o A H

In triangle OGH, M is the midpoint of OA and K divides GH in the ratio 5 : 2.
OG = g and OH = h.

Find MK in terms of g and h.
Give your answer in its simplest form.
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13. 0580 w22 qgp 42 Q:4

,,,,,,,,,,,,,,,,,,,,,

(a) Describe fully the single transformation that maps

(i) shape 4 onto shap

(@di) shape 4 onto shap

(iii) shape 4 onto shap

e B,

e C,

e D.

(b) On the grid, draw the image of shape 4 after a reflection in the line y = x+ 8.
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

14. 0580 _w22_qp_42 Q: 11

om 205
@ |(40rn)‘ -2

Find the two possible values of m:.

= e o A, [3]
(b)
A B
P
a
o c c
OABC is a parallelogram.
OA =a and OC = c.
P is the point on CB such that CP : PB =3 : 1.
(1) Find, in terms of a and/or ¢, in their simplest form,
(a) AC,
AC = e [1]
b)) CP,
O = e, [1]
(© OP.
OPF = s [1]
(ii) OPF and AB are extended to meet at O.
Find the position vector of O.
................................................. [2]
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15. 0580 w22 qgp 43 Q:4

(a) Draw the reflection of triangle 7 in the line y =—2.
(b) Draw the enlargement of triangle 7 with scale factor % and centre of enlargement (—5, —3).

(c) Describe fully the single transformation that maps triangle 7" onto triangle 4.

[21
[2]
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

16. 0580 w22 qp_ 43 Q:10

w () e

(i) On the grid. draw and label vector 2a.

[1]

(i) On the grid, draw and label vector (a — b).

[2]
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(b)

o P

OABC is a trapezium with O.4 parallel to CB.
M is the midpoint of CB and N is the point on 48 such that AN : NB =1:2.

O is the origin, 04 = p. OC = q and CB = %p.

(1) Find, in terms of p and/or q. in its simplest form

(@) OB

OB = e [1]
) AB

AB = oo [2]
(c) MN.

MIN == e [3]

(i) OA and MN are extended to meet at G.
Find the position vector of GG in terms of p.
................................................. [2]
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

17. 0580 _m21 qp_ 42 Q:2

Y\
+14
12 /
+10
B
+ 8
A
+6
-4
- 2..
14 -12 -10! -8 -6 -4 —210 2 4 6 8 | 10 ¥
,,,,,,,,,,,,,,,,,,,,,,,,,, 72_,,, S [ N
_______________ 74 S S N
C
SR A S R 4 6 _____
AN, ol
=10
(a) Describe fully the single transformation that maps
(i) triangle 4 onto triangle B,
............................................................................................................................................. [3]
(i) triangle 4 onto triangle C.
............................................................................................................................................. [3]
-5
(b) Draw the image of triangle A after a translation by the vector (_ 1 0). [2]
(¢) Draw the image of triangle 4 after a reflection in the line y = 4. [2]
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18. 0580 _s21 qp_ 42 Q:5

o o) el

(i) Find
(a) b—a,
(b) 2a+b,
© |[bl.
................................................. [2]
. 13 )
(ii) a+kb = ( m) , where k and m are integers.
Find the value of & and the value of m.
K=
P ittt [3]
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(b)

0

CHAPTER 7. VECTORS AND TRANSFORMATIONS

P

OABC is a parallelogram and O is the origin.

M is the midpoint of OB.

N is the point on AB such that AN : NB =3 : 2.

mzpandﬁzq.

(i) Find, in terms of p and q, 1n its simplest form.

—

(a) OB

(b) CM

() MN

(ii)) CB and ON are extended to meet at D.

Find the position vector of ) in terms of p and q.
Give your answer 1in its simplest form.

NOT TO
SCALE
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19. 0580 _s21 qp 42 Q:7

(a) On the grid, draw the image of
(i) triangle T after a translation by the vector (_ ?),
(ii) triangle 7 after a rotation, 90° clockwise, about the origin,
(iii) triangle 7 after an enlargement, scale factor —%, centre (—2, 3).
(b) Describe fully the single transformation that maps triangle 7 onto triangle 4.

[2]
(2]
2]
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

20. 0580 _s21 qgp 43 Q:4

(a) A isthe point (1, 5) and B is the point (3, 9).
M 1s the midpoint of AB.

(i) Find the coordinates of M.

[ s e ) [2]

(ii) Find the equation of the line that is perpendicular to 4B and passes through M.
Give your answer in the form y =mx+c.

-2 -2
(b) The position vector of P is ( 3) and the position vector of O 1s ( 5),

(i) Find the vector @

e

(i) R is the point such that PR = 3@.

Find the position vector of R.

e

Powered by Acel GCSE 28



(©)

NOT TO
SCALE

0 > r

OT =t,0U = u and UY = 2¥T.

(i) Find OY in terms of t and u.
Give your answer in its simplest form.

OY = e
(ii) Zis on OT and YZ is parallel to UO.
Find OZ in terms of t and/or u.
Give your answer 1n its simplest form.
- £ K .
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

21.0580_p20_qgp_ 40 Q:4

=Y

~

(@) (i) Draw the reflection of triangle 7 in the line x = 0. [2]

(ii) Draw the rotation of triangle T about (-2, —1) through 90° clockwise. [2]

(b) Describe fully the single transformation that maps triangle 7 onto triangle U.
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22.0580_p20_qgp_ 40 Q:6
R M 0

rd NOT TO
SCALE

-
0 P
OPQR 1s arectangle and O is the origin.

M 1s the midpoint of RQ and PT: TQ =2 : 1.
OP =pand OR =r.

(a) Find, in terms of p and/or r, in its simplest form

[

i MO,

(i) MT,

(i) OT.

(b) RQ and OT are extended and meet at U.

Find the position vector of U in terms of p and r.
Give your answer in its simplest form.
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

(c) M—>T=(2];c) and | MT| = V180

Find the positive value of £.

23.0580 20 qp_41 Q: 4

LY

(a) Draw the image of triangle T after a reflection in the line y =—1. [2]
(b) Draw the image of triangle 7 after a rotation through 90° clockwise about (0, 0). [2]

(¢) Describe fully the single transformation that maps triangle T onto triangle 4.
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24.0580_s20 qp_ 42 Q:2
4 -2
() P=|{; 9=\ 5

(i) Find 2p+q.

@ii) Find|p].

................................................. [2]
: . — (=3
(b) A isthepoint (4, 1) and 4B = ( 1).
Find the coordinates of B.
(e s ) [1]
(¢) Theline y=3x—2 crosses the y-axis at G.
Write down the coordinates of G.
(P 3 e eneeeeenes ) [1]
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

C)

T NOT TO
SCALE

In the diagram, O 1s the origin, OT = 27D and M is the midpoint of TC.
OC=cand OD =d.

Find the position vector of M.
Give your answer in terms of ¢ and d in its simplest form.
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25.0580 520 _qp 43 Q:2

Y

,,,,L, _10_ ,,,,,, -

(@) (i) Draw the image of triangle 4 after a reflection in the line y =—x.
.. . . . -2
(i) Draw the image of triangle 4 after a translation by the vector | 9/

(b) Describe fully the single transformation that maps
(i) triangle 4 onto triangle B,

(2]

(2]

[3]

[3]
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

26.0580_ w20 qp_41 Q:1

M

8
(a) Draw the image of shape A4 after a translation by the vector (_ 6)' [2]
(b) Draw the image of shape A after a reflection in the line y =—1. [2]

(c) Describe fully the single transformation that maps shape A onto shape B.

................................................................................................................................................... [3]
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27.0580_w20 qp_ 42 Q:2

(b) (i) Reflecttriangle 7 in the line x = 1.
(ii) Rotate triangle 7 through 90° anticlockwise about (6, 0).

(iii) Enlarge triangle 7 by a scale factor of —2, centre (1, 0).

(2]
(2]
(2]
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

28.0580_w20 qp_43 Q:2

(=)} ~1 OO‘-\:

A B
3 |
o \
U T S Y N S
6 -5 4 -3 -2 10 1 2 3 4 5 6 7 8 X
-1
-2
-3
_4d,,
— 54
—6
(a) On the grid, draw the image of
(i) triangle 4 after a rotation of 90° anticlockwise about (0, 0), [2]
.. . . 3
(ii) triangle 4 after a translation by the vector (_ 5). [2]

(b) Describe fully the single transformation that maps triangle A4 onto triangle B.
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29.0580 w20 qp 43 Q:8

- 8 me-(? z?:—( )

(@) =1 1 5 T \-3
Find

(i AC,

(i) |BC|.
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

NOTTO
SCALE
0 A B
In the diagram, O4B and OED are straight lines.
Q is the origin, 4 is the midpoint of OB and £ is the midpoint of 4C.
AC=aand CB =b.
Find, in terms of a and b, in its simplest form
@ 4B,
AB = oo, [1]
(i) OE,
OF = oo 2]

(iii) the position vector of D.
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30. 0580 _ml19 qgp 42 Q:2

A
-8
7
............................. \ 6_
w5
4
A B
.................... . 3 A S
: 2
1
T l T T =
8 7 6 5 4 3 210 1 2 3 4 5 6 7 X
..... —1
2
C """""" B [ S R
1 7”37‘4
5
(a) Describe fully the single transformation that maps
(i) triangle 4 onto triangle B,
.................................................................................................................................................... [2]
(ii) triangle 4 onto triangle C.
.................................................................................................................................................... [3]
(b) On the grid, draw the image of
(i) triangle 4 after an enlargement, scale factor —%, centre (3, 0), [2]
.. . . -3
(ii) triangle A after a translation by the vector 1) [2]
. . . . (01
(iii) triangle A after the transformation that is represented by the matrix 10"
(3]
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

31.0580_s19 qp 41 Q:1

y
[}

10 ' A S B

e

H"

-1
(a) (i) Translate shape 7 by the vector ( () .
0
Label the image 4. [2]

(ii) Rotate shape T about the point (5, 3) through 180°.
TLabel the image B. [2]

(ifi) Describe fully the single transformation that maps shape 4 onto shape B.

- [31

(b) (i) Reflectshape T in the line y = x. [2]

(ii) Find the matrix that represents the transformation in part (b)(i).

)
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32.0580 s19 qp 43 Q:3

(a) On the grid, draw the image of

-3
(i) triangle 4 after a translation by the vector ( 2),

(ii) triangle A4 after a reflection in the line y = x.

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

Y

[2]

(2]

............................................................................................................................................................ [3]

(¢) (i) Find the matrix that represents an enlargement, scale factor — 2, centre (0, 0).

(i) Calculate the determinant of the matrix in part (c)(i).

[2]
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CHAPTER 7. VECTORS AND TRANSFORMATIONS
33.0580 w19 qp 42 Q:3
Aline joins 4 (1, 3) to B (5, 8).

(a) (i) Find the midpoint of 4B.

(ii) Find the equation of the line 4B.
Give your answer in the form y = mx+c.

(b) The line 4B is transformed to the line PQ.
Find the co-ordinates of P and the co-ordinates of O after 4B is transformed by

5
(i) atranslation by the vector (_ 2),

P (i ) s )

[0 2 R ... .. ) [2]
(ii) arotation through 90° anticlockwise about the origin,

P (e et anaees )

(6 B ST y e eeaeen ) 2]
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(iii) areflection in the line x = 2,

) T, |

-1 2
(iv) atransformation by the matrix ( 0 _1).

I |

(o GO O )

(¢) Describe fully the single transformation that maps the line AB onto the line PQ where
P is the point (=2, —6) and Q is the point (=10, —16).
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

34.0580 w19 qp 42 Q:8
(a) Make p the subject of

i Sp+7=m,

i) »-2p"=h.
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(b)

4(0,5)

NOT TO

X SCALE
B(=3.4)

\/

(i) Write 04 as a column vector.

E( ) ]

(ii) Write AB as a column vector,

(iii) A4 and B lie on a circle, centre O.

Calculate the length of the arc 4B.
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

35.0580_w19 qp 43 Q:7

(b) On the grid, draw the image of
. -3
(i) shape 4 after a translation by the vector ( 4), [2]
(ii) shape A after a rotation through 180° about (0, 0), [2]

(iii) shape A4 after an enlargement, scale factor 2, centre (—7, 0). [2]
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36.0580_ w19 qp_43 Q:11

A B C
o
NOT TO
P SCALE
(0]
OAB is a triangle and ABC and PQC are straight lines.
P is the midpoint of OA, Q is the midpoint of PCand OQ: QB =3:1.
04 = 4a and OB = 8b.
(a) Find, in terms of a and/or b, in its simplest form
@ 4B,
AB = oo [1]
i) 00,
OO = oo []
(i) PO.
PO = oo [1]

(b) By using vectors, find the ratio 4B : BC.
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

[
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37.0580_s18 qp 41 Q:4

fl

-

I
I
I
I
|

SR,
|
I
|
I
|

T
|
I
I
I

1
I
I
I
I
|

1

(a) Describe fully the single transformation that maps

triangle 4 onto triangle B,

@

triangle 4 onto triangle C,

(i)

triangle 4 onto triangle D.

(iii)

2]

(b) On the grid, draw the image of triangle A after an enlargement by scale factor 2, centre (7, 3).

50
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38.05680_s18 qp_41 Q:11

. /4 . /8 — (-3
@) o4 =(3) AB = (—7) 4€ =( 6)
Find
@ |o5].
[OB| = oo [3]
(i) BC.
(b)
S R
NOT TO
SCALE
b
5%
P > 0

PQORS is a parallelogram with diagonals PR and SQ intersecting at X.
}?Q> =aand PS=b.

Find ﬁ in terms of a and b.
Give your answer in its simplest form.
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

(©) M

I
—_—

2 5)
18
Calculate

i M

i) M.
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39.0580 s18 qp 42 Q:3

—pm————

B e e

|||||||||||||

epmmm———gpm—————

B e e e

B e ST e ittt Sttt

A AP

S T S N

i it siii S Siniaintind teiateintuind Sebeieiniaiet

5________

B e e e ]

B s ]

e

[ e R e e At Tl

|
|
]
'
|
|
|
'
I
|
'
|
|
|
|
L

R et e

S e N

R

R, [P R

A P

| il it Sduiaieiin Sttt Sebttiits Sttt

=2.

(a) (i) Draw the image of triangle 4 after a reflection in the line x

2]

|

(i) Draw the image of triangle 4 after a translation by the vector (

[3]

1

(iii) Draw the image of triangle 4 after an enlargement by scale factor —75, centre 3, 1).

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

3]

(¢) Describe fully the single transformation represented by the matrix (_

2]

53
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

40. 0580 w18 qp_41 Q:2

A
8 T T
bed b
_____________ __.4 G S E R RN S
B _____
2 ,,,,,
-
-8 -6 4 -2 0 2 4 6 8 10 *
............. By 0 RS S S
R A S A S NN U U SN S B
A
c el N
D
___________ iogd o
108t e
(a) Describe fully the single transformation that maps
(i) {flag 4 onto flag B,
..................................................................................................................................................... [2]
(ii) flag 4 onto flag C,
..................................................................................................................................................... [3]
(iii) flag 4 onto flag D.
..................................................................................................................................................... [3]
(b) Draw the reflection of flag 4 in the line y =—1. [2]
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41.0580 wl18 qp 42 Q:3

Y

(b) On the grid, draw the image of

(i) triangle 4 after a reflection in the x-axis,
. . . 7
(ii) triangle 4 after a translation by the vector { 5)

05 0
(iii) triangle 4 after the transformation represented by the matrix ( 0 o 5) .

[2]

[3]
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

42. 0580 w18 qp 42 Q:11
ol el el

(i) Find 3a—2b.

e

(i) Find|al.

(iii) ma+nb=c

Write down two simultaneous equations and solve them to find the value of » and the value of n.
Show all your working,
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(b)

0 > E

a A

OAB is a triangle and C is the mid-point of OB.
DisonABsuchthat AD: DB=3:5.
OAE is a straight line such that O4 : AE =2 : 3.

OA=aand OC =c.

(i) Find, in terms of a and ¢, in its simplest form,

NOT TO
SCALE

(@) 4B,
AB = oo neeeee [1]
(b) 4D,
AD = oo (1]
(© CE,
@ CD.
(o7 2]
(i) CE = kCD
Find the value of k.
= e [1]
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

43.0580_w18_qp_43 Q:1
(@

Y

(i) Describe fully the single transformation that maps triangle 7 onto triangle P.

..................................................................................................................................................... [2]

- . -2
(ii) Translate triangle 7 by the vector (_ 5). [2]
(iii) Rotate triangle 7 through 90° anticlockwise about (0, 0). 2]
(iv) Enlarge triangle 7 by scale factor —% with centre (0, 0). [2]
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(b)

YA
XB(5,0)
xA4(3,2)
0 i
(i) Find the column vector AB.
(i) Find |4B].
Bl = ...

(iii) B is the mid-point of the line AC.

Find the co-ordinates of C.

(iv) Find the equation of the straight line that passes through 4 and B.

(v) The straight line that passes through 4 and B cuts the y-axis at D.

Write down the co-ordinates of D.

NOT TO
SCALE

........................................ 2]
e )[2]
........................................ [3]
e )[1]
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

44 0580 ml7 qp 42 Q:2

(a) Describe fully the single transformation that maps

(i) shape P onto shape Q,

...................................................................................................................................................... [3]

(ii) shape P onto shape R,
...................................................................................................................................................... 2]

(iii) shape P onto shape S.
...................................................................................................................................................... [3]
(b) (i) Draw the reflection of shape § in the line y = x. [2]

(ii) Write down the matrix that represents the transformation in part (b)(i).
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45.0580_s17_qp_43 Q:6

(a) Describe fully the single transformation that maps shape 4 onto

(i) shape B,

-I2]
(ii) shape C.
...................................................................................................................................................... [3]
(b) Draw the image of shape 4 after rotation through 90° anticlockwise about the point (3, —1). [2]
(¢) Draw the image of shape 4 after reflection in y = 1. [2]
(d) Describe fully the single transformation represented by the matrix (3 g)
.............................................................................................................................................................. [3]
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CHAPTER 7. VECTORS AND TRANSFORMATIONS

46. 0580 w17 _qp 42 Q:4
@)

Y
“

Draw the image of

6
(i) flag F after translation by the vector (_ 2) , [2]
(i) flag F after rotation through 180° about (— 2, 0), [2]

(iii) flag I after reflection in the line y = x. [2]
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(b)

y
A
5 H H H
4 ‘

; P
3 ________
24 __________________________
14 1 -

T | = X
0 1 2 3 4 5

...................................................................................................................................................... [3]
(ii) Find the matrix that represents this transformation.
(2]
. . . 4u
(c) The point 4 is translated to the point B by the vector o
Su
|4B|=12.5
Find u.
U= e e [3]

Powered by Acel GCSE

63



CHAPTER 7. VECTORS AND TRANSFORMATIONS

47.0580_wl7_qp_43 Q:5

(a) Draw the image of
(i) triangle A4 after a reflection in the line x = 0, 2]
(ii) triangle A4 after an enlargement, scale factor 2, centre (0, 4), 2]
(iii) triangle A4 after a translation by the vector (_2) 2]
(b) Describe fully the single transformation that maps triangle 4 onto triangle B.

.............................................................................................................................................................. [3]
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(©

T= 0 -1 U= 3 1
“\1 o 0 2
Point P has co-ordinates (1, —4).

(i) Find T(P).

(i) Find TU(P).

(iii) Describe the single transformation represented by the matrix T.
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CHAPTER 7. VECTORS AND TRANSFORMATIONS
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APPENDIX A. ANSWERS

01. 0580 m24 ms 42 Q:7

Question Answer Marks Partial Marks
(a)(1) —12 1
)
(a)(ii)(a) 12 1
)
(a)(ii)(b) | 15.6 or 15.62... 2

Midep for their12? +(thez'r[—]10)2 oe,
dep their 12 # 0 and their —10 # 0

N 3
(b) %a + gb final answer

B2 for an unsimplified correct answer

or MS=g(b—a) soi
or NS :g(—b+a) soi

or B1 for correct route for OS

or for MN=b-aorNM=a-b

02.0580_s24 ms_41 Q:2

Question Answer Marks Partial Marks
(a)® Triangle at (2, 1) (1, 3) (5, 3) 1
(a)() | Triangle at (4, =5) (-3,-3) 2 ‘ -5 k
(0, -5) B1 for translation by or
’ k -2
(a)(ii1) | Triangle at (-2.5, 2) (-4, 3) 2
(-2,3)

B1 for enlargement by sf —%with any

centre

(b) 14.4 3 . (2 2
M2 for [10 ] 3 | < | oc

2

or M1 for 32 or (%J soi
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03.0580_s24_ms_41 Q:5

Question Answer Marks Partial Marks
(a)(1) 4 2 | B1 for cach
-12
(a)(1) 17 + 72 M1
52+ ([-]5)° M1
Both /50 oe A1l | With no errors seen
If MOMOAO scored SC1 for /50 oe for
each
(a)(i) | 44.4 or 44.42[8...] to 44.435 2 | FT their (a)(ii) correct to 3sf or better
M1 for2 x 7 x their \/50 oe
(@@v) | G, D 2 | B1 for each
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APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
@0 L 1 o
B3 for a correct equation in the wrong
form as final answer
Or B2 for 1/3 stated or used as
perpendicular gradient
OR
7—-5
M1 for [grad PQO] = TS oe
M1 for —————
their grad PQ
Midep for substituting their(a)(iv) or
(0,0) into
v = their mx + ¢ oe dep on the 2nd M1 or
B2
b 3 2. . 4
©) 3 at 3 b final answer
B3 for an unsimplified correct answer
2 .
or B2 for AM = g(bfa) soi
3 .
orBM = g(a —b) soi
orBl fordB=b—-aorB4A=a-b
or for a correct route for OM
or for correct diagram
04. 0580 _m23 ms_42 Q:4
Question Answer Marks Partial Marks
(a)(1) Triangle at (3, -1), (9,-1), (9, 2) 2 | B1 for correct shape, size and orientation
or for correct plots but no triangle
(a)(ii)(@) | Triangle at (3, 3), (4, 3), (3, 5) 2 | B1 for correct shape size and orientation
or for rotation about (4, 2) 90" anticlockwise
or for correct plots but no triangle
(a)(ii)(b) | Triangle at (4, 3), (5, 3), (5, 5) 3 | B2 for correct shape size and orientation
or for correct plots but no triangle
or M1 for x + y =6 drawn
(a)(ii)(c) | Reflection 2 | Bl for cach
x=4
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Question Answer Marks Partial Marks

® % a+ % b final answer 3
B2 for correct unsimplified answer
OR
M2 for HZ = %(b—a)or KZ :%(a—b)oe
orMl for HK=-a+b or KH=-b+a
or for a correct route

05.0580 w23 ms_41 Q:1
Question Answer Marks Partial Marks
(a)(1) Translation 2 | B1 for each
-7
oe
-1
(a)(i1) Rotation 3 | Bl for cach
90° clockwise oe
G, D
(b)(@) Image at 2 | B1 for reflectioniny =k, k# 2
(2,6)(3,6)(3,8) or for reflection in x = 2
(b)(i1) Image at 2 | B1 for an enlargement, sf —2 in the wrong position
(_4: 4) (_6: 4) (_62 8)

Powered by Acel GCSE 70




APPENDIX A. ANSWERS

06. 0580 w23 ms_41 Q:10

Question Answer Marks Partial Marks
(@@ | (15,6) 2 | BI for each
()(i) ( 3 J 1
24
(a)@i) | 13.6 or 13.60... 2 | M1 for (-11)*+ 8% oe
OO % (b a) M3

orb+%(a—b)

— 3
M2 for [MR =] = (b -
leadingto§a+%bwithno orl ]5( ) oe

— 2
erTors or [NR =] 3 (a—b) oe

orMlfor MN =b—aor NM =a—-b

or a correct route for OR

(b)(ii)a) | k=5,c=10 4 | B2 forc=10
or M1 forc(%a+ %b)=b+4a+kboe

or for % c=4
5
and

M1 for% x theirc =k+1

(b)(i1)(b) | 3a + 6b final answer 1| FT 3a +(theirk+1)b
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07.0580_w23_ms 42 Q:1

Question Answer Marks Partial Marks
(a)() | Imageat (-5, 3), (-1, 3), (-1, 5) 2 . (-7 k
B1 for translation or
k 1
(a)(ii) (7 1
Translation | cao
(b) Image at (6, 4), (6, 6), (2, 6) 2 | B1 for reflection in line x = 4
or for reflection in line y = &
(¢) Image at (2, -2), (2, -6), (4, —06) 2 | B1 for correct size and orientation
or for rotation 90° anticlockwise about (0,
0)
(@) Image at (-1, -1), (-3,-1), (-3, -2) 2 | B1 for correct size and orientation
1
or for enlargement SF 5 centre (0, 0)
(d)(i1) Enlargement and [centre] (0, 0) 2 | B1 for Enlargement and [centre] (0, 0)
[factor] —2 B1 for [factor] -2
08. 0580 w23 ms_ 42 Q:12
Question Answer Marks Partial Marks
(@) 2 1
5
(a)(i1) -6 1
4
3 . -5
® [y=]-=x +? oe M1 for gradient = h oe
M1 for substituting (8, 1) or (2, 5) into
y = their mx+c
(c) 4 | Bl for (5, 3) oc
[y=l>x-=o0e |
M1 for gradient =— -
their gradient of 4B
M1 substituting their midpoint into y =
their mx + ¢
2
@ % oe M1 for their ?7 their —% oe
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09. 0580 w23 ms 43 Q:3

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(a) Rotation 3 | B1 for each
90° [anticlockwise] oe
2,7)
(b)) | Image at (4, -1), (-3,-1), (-4, —4) 2 | Bl for reflectioniny =korx =1
(b)(i1) | Image at (2, —4), (1,—4),(1,-1) 2 ) 5 ke
B1 for translation by or
k -7
(b)(ii) | Imageat(—4,7),(-4,1),(=2,1) 2 | B1 for enlargement, factor 2 with other centre

10. 0580 _s22 ms_42 Q:5

Question Answer Marks Partial Marks
(a) Correct lines drawn 2 | B1 for one correct with no incorrect lines
(b)(1)(a) | Translation or translate 2 | B1 for each
-1
[ ) j %
(b)(1)(b) | Rotation or rotate 3 | B1 for each
90 [anticlockwise] oe
[centre] (2, 1)
(b)(i)(a) | Triangle at (-5, 6) (-2, 6) (=2, 5) 2 | B1 for reflectioniny =k
Question Answer Marks Partial Marks
(b)(a1)(b) | Triangle at (1, 5) (1,7) (7, 7) 2 | B1 fqr correct size and orientation, wrong
position
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11. 0580 _s22 ms_ 43 Q:2

Question Answer Marks Partial Marks
(a)(@) Triangle drawn at (2. — 1), 2 | B1 for two correct points
2. —4), 3.— 4 If O scored, SC1 for reflection of triangle
TFimmy=—x
(a)(ii) Triangle drawn at (— 5, 6), 2 5 . b —1 " Y4
. _ B1 for translation or
-2.5). 5.5 v | o |erey |
If O scored SC1 for triangle drawn at
(—4.5, 3.5), (4.5, 4.5) and (—1.5, 3.5)
(a)(dii) Enlargement 3 | B1 for each
[SF1— 1.5 oe
[centre] (0, 3)
2 2
) 28.8. 28i, g2 M1 for 1.22 oe
10 5
12.0580_w22_ms 41 Q:6
Question Answer Marks Partial Marks
@@ -3 1
3
(@)@ 3 1
2
(a)(iii) 3.61 or 3.605 to 3.606 2 | M1 for 22 + 32 oe
(b) (6. 1) 2 | B1 for each
Question Answer Marks Partial Marks
(c) 2 ., 3 h 4 | B3 for correct unsimplified expression for
7 8 14 MK

or B2 for[MK:]%g+kh
or [ MK =] A +ih
8 14
= _ 2
or HKfy(gfh) oe

— 5
or GKZ;(hfg) oe

or M1 for correct route for AK
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APPENDIX A. ANSWERS

13. 0580 w22 ms 42 Q:4

\ Question Answer Marks Partial Marks
(a)i) | Translation 2 | B for each
7
0€
-8
(a)(i) | Rotation 3| Bl for each
90° [anticlockwise] oe
0,8)
(a)(iii) | Enlargement 3 | B1 for each
1
sf] —o0e
[sf] ;
[centre] (-1, 4)
(b) Image at 2
(4,4 3,49 (-2,5(2,3)4,3) B1 for the line y = x + 8 drawn soi long enough to be it for
purpose
or correct size and orientation but wrong position

14. 0580_w22 ms_42 Q:11

| Question Answer Marks Partial Marks

(@ |25and-250e 3 M2 for 1681 - 42225 o

or M1 for (9m)* + (40m)* oe

(b)(i)(@) | ¢-a final answer 1
i 1
b)ie) % a final answer
b)) . 3  final answer 1 ET ¢+ their (b)(i)(b), must be a vector in terms of a and/or ¢ in its
4 simplest form
. 3 o -
)i a+ic0e Blfor[BQ:]lcor[AQ:]ic
3 3 3
or
Ml for a correct route

or for answer a + kc oe, where k> 1
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15.0580_ w22 _ms_43 Q:4

Question Answer

Marks

Partial Marks

(3) | Triangle drawn at (1, - 5),
(11 - 7)7 (53 - 5)

2

B1 for reflection in any horizontal line
If 0 scored, SC1 for reflection in x=-2

(b) Triangle drawn at (= 2, 0),
=2-1,0,-1)

B1 for correct size and orientation but wrong position

(c) Rotation 3 | Bl for each
90 [anticlockwise] oe
[centre] (- 1, 0)
16. 0580 w22 ms_ 43 Q:10
Question Answer Marks Partial Marks
(a)i) | 2a drawn correctly with direction arrow 1
(a)ii) | a—b drawn correctly with direction arrow 2

4
Bl for { 3] seen or implied

or M1 for correctly drawing their a — b with an arrow

. 1
)X q+ % p final answer
b)i)b) . l I 2 | M1 for a correct route
4
. 3
d)i)(c) E P —g q final answer M2 for Ep - g (their (b)(i)(b)) oe
U3 3
or for - %p -qt+pt %(zheir (b)(i)(b)) o
or M1 for a correct route or for
- ,
[BN=] 3 (their (b)(i)(b))
- ]
of [AN=] g(fhﬂ'r (b)i)(b))
2 13
final - — -k
or final answer kp ; qoeor u P —Hq oe
(o) L Mo

19
5 p o¢ final answer

Ml for AG= §p+2soi

or for answer kp oe
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APPENDIX A. ANSWERS

17. 0580 m21 ms 42 Q:2

Answer Mark Partial Marks
(a)(i) | rotation 3 | B1 for each
90 anticlockwise oe
(3.2)
(a)(ii) | enlargement 3 | B1 for each
1
2
(_2’ - 1)
(b) Image at (- 3, -5) (1,-5) (1, 3) 2 -5 k
B1 for translation by or
k -10
(©) Image at (2, 3) (6, 3) (6, — 5) 2 | Bl for reflectionin y=% orx=4
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18.0580_s21_ms_42 Q:5

Answer Mark Partial Marks
(@)(1)() [ 5 ] 1
final answer
-13
a)(i —4 2 —4 k -6
@OC) final answer B1 for answer or or
11 e 11 16
seen
(a)(i)(c) | 5.39 or 5.385... 2 | M1 for 2> + ([-]5)
@) |[k=]8 3|B2fork=8orm=-32
[m=]—-32 or M1 for—3 +2k=13 oe
or for m = —5 X their k + 8 correctly
evaluated
(b)(i)(a) | p + q final answer 1
MAM®) | 1 1 1 P—q 2 | M1 for unsimplified answer or any correct
—p——qor —(p—q)or final —
2 2 2 2 vector route for CM , e.g.
answer 1
—q+ 5 their (b)(i)(a)
®)(D)() | 1 1 S5p+q 2 | M1 for unsimplified answer or any correct
—p+—qor final answer —
2 10 vector route for MN
(bya) | 5 S5p+3q 3 | B2 for unsimplified correct answer
—p+ final answer OR
: 3
M1 forp + 5 q seen
B1 for final answer of form kp +q (k> 1)
3 . .
or final answer 3 pt+jq oe (anyj)
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APPENDIX A. ANSWERS

19.0580_s21_ms 42 Q:7

Answer Mark Partial Marks

(a)(i) | Triangle at (4, 0) (4, 3) (6, 3) 2
-1

If 0 scored SC1 for triangle at (3, 0.5)
(3,3.5)(5,3.5)

2 k
B1 for translation by (k} or ( }

(a)(ii) | Triangle at (1, -2) (4, —4) (4, -2) 2 | B1 for rotation 90 clockwise wrong centre
or for rotation 90 anticlockwise about the
origin

iii) | Triangle at (—4, 4) (4, 2.5 2 )
(@) (j;’dl;gs‘; at( ) ( ) B1 for enlargement SF _1 with wrong
) 2. 2
centre

or for enlargement SF % with centre

(=2.3)
(b) Reflection 2 | Bl for each
y=—-x o€
20. 0580 s21 ms 43 Q: 4
Answer Mark Partial Marks
(a)(1) 2,7 2 | B1 for each coordinate
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Answer

Mark

Partial Marks

()(i)

1
——x+8 oe
2

Correct equivalent in different form
scores 3 marks.

o
=

-5
M1 for gradient of AB = 321 or 3 or2
M1 dep for gradient

1
their grad of AB
M1 (dep on previous M1) for substitution
of their midpoint into y = (their p)x + ¢
oe
where their p #0

(b)) 0
2

()}

(b)(ii)

FT their }TQ.

0
B1FT for [6]

©0)

%t+ lu or l(2t +u) final answer
3 3 3

M1 for UY :é(t—u) oe

— 1
0rTY=§(uft) oe

or correct route soi

(e)(i)

2
—t cao
3

21. 0580 _p20_ms_40 Q:4

Answer

Mark Partial Marks

(@)@

Correct image (2, -5) (4, -3)
(4,-2)

2 | SC1 for reflection in y =0
or 3 correct points not joined

(a)(iD)

Correct image (-3, 1) (-6, 1)
(-6,-1)

2 | SC1 for rotation 90° clockwise any centre
or 3 correct points not joined

(&)

Translation by [;]

2 | B1 for each
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22.0580 _p20 _ms 40 Q:6

APPENDIX A. ANSWERS

Answer Mark Partial Marks
@@ | lp 1
@G | lp-lr 1
(@)iii) | p+2p 1
(b) r+3p 2 | M1 for correct unsimplified answer
- or fDl‘ correct routeg.
or for recognising OU as position vector
(c) 6 nfww 3 | B2 for (24)* + ([-]6)* = 180 oe
or M1 for (2k)y* + ([-JkF* oe
23.0580_s20_ms_ 41 Q:4
Answer Mark Partial Marks
(a) Triangle at (4, —4) (-1, -3) B1 for correct points not joined or for reflection

(4, -3)

in any y = & or for reflection in x =—1

(b) | Triangle at (1, 1) (1, 4) (2, 4)

B1 for correct points not joined or rotation 90
clockwise around any point or rotation 90
anticlockwise around (0, 0)

c 5
© Translation [ 6)

B1 for translation or correct vector oe

24.0580 20 ms 42 Q:2

Answer Mark Partial Marks
@1 6 B1 for each
17
(a)(ii) | 6.4[0] or 6.403... M1 for 4* + §°
() (1,2
(©) 0,-2)
Answer Mark Partial Marks
(d 1 1 q B2 for correct unsimplified answer
2 3

- 2
or M1 for CT :—c+§d oe

_— 2
or TC=cf§d o¢

or for correct route
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25.0580_s20_ms_43 Q:2

Answer Mark Partial Marks
(a)(1) triangle with vertices at 2 | B1 for correct reflection in y =x
=2,-1) (=8, -1 (=2,-5)
(a)(il) | triangle with vertices at 2 k )
(_1 _1) (_1 _7) (3 _7) B1 for translation by 9 or k
(b)() | Enlargement 3 | Bl for each
[centre] (-7, 8)
[sf] Y2
(b)(i1) | Rotation 3 | Bl for each
[centre] (0, 0)
90° clockwise oe
26.0580 w20 ms_41 Q:1
Answer Mark Partial Marks
(a) Image at 2 8 i
— — B1 for translation b or or for
“4-D@ 4G4 Y k 6
correct vertices not joined
(b) Image at 2 | B1 for reflection inx =—1 or y = k or for
(4,4 (4,-7)(3,-4 correct vertices not joined
(c) Enlargement 3 | B1 for each
3
(-3,3)
(d) Rotation 3 | B1 for each
90° clockwise oe
(LD
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27.0580_w20_ms_42 Q:2

APPENDIX A. ANSWERS

Answer Mark Partial Marks
(a) Translation 2 | B1 for each
1
-6
(b)) | Image at (0, 1), (-3, 1), (-3,2) 2 | Bl for reflectioninx=kory=1
(b)) | Image at (5, —4), (5,-1), (4,-1) 2 | B1 for rotation 90° anticlockwise with other
centre or for rotation 90° clockwise about
(6,0
(b)(iii) | Image at (-1, -2), (-7,-2), (-7, —4) 2 | B1 for enlargement, factor —2 with other
centre
28.0580 w20 ms_43 Q:2
Answer Mark Partial Marks
(a)(i) | Triangle at (-3, 2) (-3,3) (-5, 2) 2 | B1 for correct rotation about incorrect
point
or for rotation 90 clockwise around (0, 0)
(a)(i) | Triangle at (5,-2) (6,-2) (5, 0) 2 3 k
B1 for translation by or
k -5
(b) Enlargement 3 | B1 for each
[SF]13
[Centre] (1, 4)
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29.0580_w20_ms_43 Q:8

Answer

Mark

Partial Marks

(@)@ 4
4

e ol

@a) | (-4
8

e ol

(@)(ii1) | 5.39 or 5.385.. 2 | M1 for (-2)*+5* oe
(916)] a+h 1
(b)(i1) E a+b 2 | M1 for a correct route, e.g. OA+ AE
2
3 -
(b)) 2a+ ;b M2 for unsimplified OD or for gb

or M1 for OD attempted in terms of a
and b

or for CD :éb or DB = %b seen
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30.0580_ml19 ms_42 Q:2

APPENDIX A. ANSWERS

Answer Mark Partial Marks
(@)1 Reflection 2 | B1 for each
x=15
(a)(i1) Rotation 3 | B1 for each
0,-1)
90° [anticlockwise] oe
d)@) Image at (5, —1) (6, —1) (6, -3) 2 | B1 for correct size and orientation but
wrong position
If 0 scored, SC1 for enlargement SF %
with centre (3, 0)
(b)(il) | Image at (-6, 3) (-4, 3) (-6, 7) 2 . (-3 k
B1 for translation or
k 1
(b)(iii) | Image at (2, -1) (2, =3) (6, -3) 3 | M2 for 3 correct coordinates sot
0 1)yy-1 -3 =3
or M1 for
1 0)\ 2 2 6
or B1 for stating reflection in y = x
31.0580_s19 ms 41 Q:1
Answer Mark Partial Marks
(@@ | Imageat(1,7),(4,7),49),3,9) 2 -1 k
B1 for translation by or
k 6
(a)(i1) Image at (5, 3), (6, 3), (8, 5), (5, 5) 2 | B1 for 180° rotation with wrong centre
(a)(ii1) Rotation 3 | B1 for rotation
180° B1 for 180°
(4.5, 6) B1FT for centre from their (a)(i)
OR
Enlargement, B1 for enlargement
[factor] — 1 Blfor—1
(4.5, 6) BI1FT for centre from their (a)(i)
d)(D) Image at (1, 2), (1, 5), (3, 5), (3, 4) 2 | B1 for y =x drawn or for 3 correct points
(b)) 01 2 | B1 for one correct row or one column
1 0 within a 2 by 2 matrix
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32.0580_s19_ms_43 Q:3

Answer

Mark

Partial Marks

(a)(1) Image at (-5, 4), (-2, 4), (-4, 6)

-3 k
B1 for translation by [ kJ or [2]

(a)(11) Image at (2, 1), (4, -1), (2,-2)

B1 for reflection my = —x
or y = x drawn

(b) Rotation

90°[ anticlockwise] oe

(1.-1)

B1 for each

(©)(1) 2 0
0 -2

B1 for 2 by 2 matrix with one correct row or
column

(c)(ii) | Strict FT their (c)(i)

Answer not equal to zero
FT their (c)(i) only 1f 2 by 2

33.0680_wl9 ms 42 Q:3

Answer

Mark

Partial Marks

(@)@) (3.5.5)

B1 for either value correct

(a)(11)

7
—x + — final answer
4 4

5
B2 for answer —x + ¢ oe or for correct

equation in different form

or M1 for

oc

and M1 for correct substitution shown of (1,
3) or (5, 8) or their (a)(1) mto
v = (their m)x + c oe

(b)) (6, 1)

B1 for 2 or 3 values correct

(b)) 3, 13

B1 for 2 or 3 values correct

If 0 scored, SC1 for (3, —1) and (8, -5)

(b)(i11) (3.3)

B1 for 2 or 3 values correct but not for
(1, 3) and (5, 8)
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Answer Mark Partial Marks
(b)(v) (5,-3) B1 for either
(11,-8) -1 2)1 -1 2Y5
or M1 for or
0 —-1)3 0 —-1A8
(c) Enlargement B1 for each
-2
Origin oe
34.0680_ w19 ms 42 Q:8
Answer Mark Partial Marks
@0 m; ! oe final answer MlforSp=m—-Torp+ g:%

(a)(i1) 2 _ 2
[iHy " or [i],fh 2 oe
2 -2

final answer

M1 for first correct step isolate term in p or
divide by +£2
M1 for second correct step FT their first step

(b)) 0
5

(b)(ii) {— %J
-1

Answer

Mark

Partial Marks

(b)) | 3.22 or 3.216... t0 3.220...

B3 for [angle AOB =] 36.8 or 36.9 or 36.84 to
36.87

or M2 for tan[40B] = 2 oe
or for [AOB =12 x sin™*

{\/(54) +0--) Joe

10
or for cos [A0B =]

55 7(\/(5 4P+ (0—3) )2

2x5x%5
or M1 for recognition of right-angle with
perpendicular from B to OA or x-axis

or for [4B*=1(5—-4)* + (0 ——3)%or better oe
or (their ABY = 5* + 5% —2 % 5 x 5 X cosOAB
oe

oc

their angle AOB

360
or M1 for radius = 5 soi

M2 for x2xmx50¢e
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35.0580_wl9 ms 43 Q:7

Answer Mark Partial Marks
(a) Reflection B1 for each
y=-1
®)(1) Image at B1 for translation b -3 i
_ _ _ or translation or
(-6.5) (-6.7) (-5. 7) (-4, 5) v ]orl
Answer Mark Partial Marks
(b)(11) Image at B1 for shape correct size and orientation
(1,-1(3.-1)(3,-3)(2,-3) but wrong position
(b)(ii1) Image at B1 for shape correct size and orientation,
(1,2)(1,6) (3,6) (5,2) wrong position
36.0580_wl9 ms 43 Q:11
Answer Mark Partial Marks

@)(®) 8b — 4a oe

(a)ii) | 6b

(a)(it1) | 6b—2a or 2(3b — a)

FT 2a + their (a)(ii)

(b) 2 : 1 oe final answer

Dep on correct BC or correct AC seen
B2 for BC =4b-2a

or M1 for a correct route for BC in terms
ofaandb

or for a correct route for AC in terms of a
and b

If no/incorrect working seen then SC1 for
final answer of 2 : 1 (o)
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37.0580 s18 ms 41 Q:4

Answer Mark Partial Marks
(a)(1) Translation 2 | B1 for each
-8
oe
2
(a)(i1) Enlargement 3 | Bl for each
1
sf=] = oe
[sf=1] 5
(+4.0)
(a)(111) Rotation 3 | Bl for each

90° clockwise oe

(L-1)
(b) Triangle with (1, —1), (5, -1), (1,7) 2 | Bl for correct size and orientation in
wrong position or for 3 correct points
not joined
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38.0580 s18 ms 41 Q:11

Answer Mark Partial Marks
(@)@ 12.6 or 12.64 to 12.65 M2 for 122 + (74)2
OR
12
B1 for ( J
—4
M1 for (theirl2)* + (their —4)°
a)(ii -11 -11 k
@ B1 for or or for
13 k 13
(BA=]
L7
(b) 1 M1 for correct route or correct
B (b —a)oe unsimplified answer
or Bl for OS=b-aoe
(c)(1) 9 50 B1 for 2 correct elements
10 69
o)(u1 8 -5 8 -5 b
© L oe 1SwW Bl for k or 1
-1 2 -1 2 11lc d
or det=11 soi
39.0580_s18 ms_42 Q:3
Answer Mark Partial Marks
(a)() Image at (3, — 3), (7, 3),(7,-5) B1 for reflection in any x = &
or if 3 correct points not joined
(@(@) | Imageat (=5, 1), (1 1),(=5-1)

4
or if 3 correct points not joined

-2 k
B1 for translation by ( f ]or ( J
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Answer Mark Partial Marks
(a)(ii1) Image at (6, 3), (6, 4), (4, 3) 3 | B2 for correct size and orientation but
wrong position
or if 3 correct points not joined
B1 for enlargement SF ¥ with centre
(3,1
(b) Rotation 3 | Bl for each
90° [anticlockwise]oe
(62
(©) Retlection 2 | Bl for each
y=—x0¢
40. 0580 w18 ms 41 Q:2
Answer Mark Partial Marks
(a)(1) Translation 2 | B1 for each
5 Accept 5 right and 8 up
8
(a)(11) Enlargement 3 | B1 for each
[sf] 0.5 oe
[centre] (0, —7)
(a)(ii1) Rotation 3 | B1 for each
90 [anticlockwise] oe
Origin oe
(b) Image at (-8, 1) (-8, 5) (-8, 7) 2 | B1 for reflection of flag 4 in the line
(-4, 1) x=-1
or y = k or for vertices of triangle in
correct place but not joined
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41.0580 w18 ms 42 Q:3

Answer Mark Partial Marks
(a) Rotation 3 | Bl for each
90! clockwise oe
Origin oe
(b)(®) | Image at (4, -1) (-4, 4) (-2, —4) 1
(b)) | Imageat(3,-1)(5,-1) (3,4 2 7 k
B1 for translation by or
k -5
or for 3 correct points not joined
(b)(111) Image at (-2, ¥2) (-2, 2) (-1, 2) 3 | B2 for 3 correct co-ordinates soi in working
or correct size and orientation in wrong
position
05 0)(4 4 2
or M1 for shown
0 05)L1 4 4
or for statement: enlargement, sf 0.5, (0, 0)
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42.0580 w18 ms_42 Q:11
Answer Mark Partial Marks
(@) -19 2 -19 k
B1 for answer or
-2 k -2
-9 10
or for or+ seen
6 8
ii 3.61 or 3.605 to 3.606 2
@0 o © M1 for 1/([—]3)2 +2% oe
(a)(1i1) 3m+5n=14 B1 | Accept equivalents
and2m+4n=9
1 4 | M1 for correctly equating one set of
lm =] ) or—0.5 coefficients of their equations
and or rearranges one of their equations to make
1 5 m or n the subject
[n=]2—= or2.50r — 1
2 2 e.g [m=] —(9—4n) oe
with evidence of a correct algebraic 2
method .
M1 for correct method to eliminate one
variable for their equations
or correctly substitutes their m or their n into
the other equation
3(9-4
e.g — (Tn) +5n=14 oe
B1 for one correct answer
(b)ixa) | —a+2c 1
i)(b 3 3 1 3 L
QIO % (—a+ 2¢) or 3 a+ 1 coe FT 3 (their (b)(i)(a)) in simplest form
Answer Mark Partial Marks
b)(i)(c 1
(®)a)e) l(5a—2c) or Ea—coe
2 2
@A) | 1 5 1 2 | M1 for a correct unsimplified route
—(Ba—-2c)or —a——coe
8 4
b)a) |4 1
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43,0580 wi18_ms_43 Q:1

Answer Mark Partial Marks
(@)(1) Retlection B1 for each
y=-1
(a)(ii) Triangle at ] k
(0, -3), (4, -1), (4, -3) B1 for translation ' or 5
or for three correct vertices
(a)(ii1) Triangle at B1 for rotation about (0, 0) 90° clockwise
(-2, 2),(2,6), (4, 6) or 90° anticlockwise with wrong centre
or for three correct vertices
(a)(iv) Triangle at (-3, —1), (-3, -2),

1,-D

1 .
B1 for scale factor — 5 with wrong centre

1
or scale factor Ewith centre (0, 0)

or for three correct vertices

(b)) (2}
cao
4

(b)) | 4.47 or 4.472... M1 for (their 2)° + (their 4)°

(b)(iii) (7,10) B1 for each

b)(i =2x—4 -

©)v) e oc M1 for gradient = . oe or answer y = mx — 4
M1 for substituting (3, 2) or (5, 6) into
v = their mx + ¢ or mto y — k = their m(x —h)
or into their y = mx — 4

(b)) (0,—4) FT their (b)(iv)
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44.0580_ml17_ms_42 Q:2

ANSWER MARK PARTIAL MARKS
@ @ Rotation 1
90° [anticlockwise] oe 1
©.35) 1
(ii) Translation 1
-8
oe 1
—14
(iii) Enlargement 1
1
sf] — 1
[sf] 3
(=8,-2) 1
() () Tmage at (1, —3) (2, - 3) (2, - 5) 2 M1 for triangle correct size and
orientation, wrong position
or SC1 for correct reflection iny = —x
01
(ii) 1 o 2 B1 for 1 correct column or row
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45.0580_s17_ms_43 Q:6

ANSWER MARK PARTIAL MARKS
(@)(@1) Translation 1
3 1
oe
-13
(a)(ii) | Enlargement 1
1 1
sf]—= oe
[st] 5
(0,-4) 1
(b) Image at 2 | B1 for rotation of 90° anticlockwise about
(0,0)(0,6)(4,6)(—+4,2) the wrong centre
or 90° clockwise about (3, —1)
or 4 points correct but not joined.
(c) Image at 2 | Bl forreflectioniny=korinx =1
(4,0)(10,0)(10,-4)(6,-4) or 4 points correct but not joined
(D Enlargement 1
[sf]3 1
Origin oe 1
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46.0580_wl7_ms_42 Q:4
ANSWER MARK PARTIAL MARKS
(a)(i) | Correct translation 2 6 &
B1 for translation or
k -2
(a)(i) | Correct rotation 2 | B1 for rotation 180° but other centre
(a)(iii) | Correct reflection 2 | B1 for reflectionin y =—x
(b)) | Enlargement 3 | B1 for each
[factor] % or 0.5
[centre] (0, 0) oe
ii 1 2 E 0
(b)(i1) — 0 B1 for matrix of form oe, k=0orl
2 0 k
. oe
0 —
2
(c) £2.5 3 | B2 for 251% =156.25 or 5u = [+]12.5

or M1 for (4u)* + (3u)’

Powered by Acel GCSE

97




47.0580_w17_ms_43 Q:5
ANSWER

MARK

PARTIAL MARKS

(@)() Image at (0, 1), (0, 2), (-3, 1)

B1 for reflectioniny=0orx=4%

(a)(11) Image at (0, 0), (0, -2), (6, -2)

B1 for correct size and correct orientation
wrong position or for 2 correct vertices plotted

a)(iii Image at (-5, 4), (-5, 5), (-2, 4 _5 I
()it geat( % » ) B1 for translation by( ]or[ }
k 3
(b) Rotation B1 for each
90° clockwise oe
4.-1)
) 4,1 _
©n |&D leor(o 1][ 1]
1 0)\+4
c)(ii 8, -1 _
(©a) | (8,-1) leor[o 1](3 1}( 1]
1 0){0 2)\ 4
.
or
3 1 )\-4
ol
or
1 0 /-8
(c)(ii) | Rotation B1 for each
90° anti-clockwise oe
Origin oe
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