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CHAPTER 6. VECTORS AND TRANSFORMATIONS
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(¢) (i) Rotate triangle 4 through 90° clockwise about (— 1, —1). Label the image D.

(i) Reflect triangle D in the line x = — 1. Label the image £.

(iii) Describe fully the single transformation that maps triangle A onto triangle £.

(2]

02. 0607 _s24 qp_41 Q:3
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

2
6)' Label the image B. [2]

(b) Describe fully the single transformation that maps triangle 3 onto triangle 4.

(a) Translate triangle 4 with vector (_

..................................................................................................................................................... [2]
(¢) Rotate triangle A through 90° clockwise about (0, 0). Label the image C. [2]
(d) Reflect triangle 4 in the line y = x. Label the image D. [2]
(e) Describe fully the single transformation that maps triangle C onto triangle 5.

..................................................................................................................................................... [3]
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(a)
A
r T ""6 -~ - Tommmmmm s mE e m——— TEmm———— 'E """"" p==———— al
............... 5-,
Frmmm——— i 4 - " B T T 'E _________________ hl
g A

Describe fully the single transformation that maps

(i) triangle 7 onto triangle A

............................................................................................................................................. 2]
(i) triangle T onto triangle B.
............................................................................................................................................. (3]
(b) P is the point (=3, 2).
5
The vector from P to Q is (_ 7).
(i) Find the coordinates of Q.
(oo ) e ) [1]
5
(ii) Find the magnitude of the vector (_ 7).
................................................. 2]
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

(¢) Find the equation of the line that passes through the points (=3, —1) and (1, L1).
Give your answer in the form y = mx+c.
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(a)

8

(i) Reflect triangle 4 in the line y = x.

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

Powered by Acel GCSE

(2]



CHAPTER 6. VECTORS AND TRANSFORMATIONS

(b) Write down the inverse of each of these transformations.

. . -3
(i) Translation with the vector ( 4)
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"

..................................................................................................................................................... [2]
(b) Describe the single transformation that maps triangle 4 onto triangle C
..................................................................................................................................................... [3]
(¢) Reflect triangle B in the line y = 1. Label the image D. [2]
(d) Enlarge triangle B scale factor 2, centre (—6, —6). Label the image £. [2]
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

06. 0607 s23_qp_42 Q:3

(a) Reflect triangle 4 in the line y =—1. [2]
-5
(b) Translate triangle A by the vector ( 3). 2]

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

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

..................................................................................................................................................... [3]
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: -6 :
(a) Translate triangle 4 by ( 4). Label the image C.
(b) Describe fully the single transformation that maps triangle 4 onto triangle B.

(¢) Reflect triangle A in the line x =—2. Label the image D.

(d) Enlarge triangle 4 by scale factor —1, centre (0, 0). Label the image E.

8 /

(2]

(3]
(2]
(2]
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

08.0607_w23_qp_42 Q:1

\

(a) Reflect triangle 7'in the line x =—1. Label the image 4. [2]
: . 1 .
(b) Translate triangle 7 using the vector ( 4>. Label the image B. [2]

(¢) Describe fully the single transformation that maps triangle 7" onto triangle V.

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

(d) Stretch triangle V with factor % and invariant line x = 2. Label the image C. [2]
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%

-5
(a) Translate triangle 4 by the vector ( 2) . Label the image B. [2]

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

(¢) (i) Triangle D is the image of triangle A after a reflection in the line y =—1 followed by a
rotation, 90° clockwise, about the point (1, —1).

Draw and label triangle D. [4]

(ii) Describe fully the single transformation that maps triangle A4 onto triangle D.
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

10. 0607_ w20 qp_42 Q:12

3 2
(@) The vector a = (2) and the vector b = (_1).

On the grid, draw and label these vectors.

(1) 2a [1]
i —b [1]
(iii) a—2b [2]

********************************************************************************************
|||||||||||

777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

--------------------------------------------------------------------------------------------

————————————————————————————————————————————————————————————————————————————————————————————

————————————————————————————————————————————————————————————————————————————————————————————

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

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

____________________________________________________________________________________________
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By solving a pair of simultaneous equations, find the value of p and the value of g.
Show all your working.

D T e
G = e [4]
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

11. 0607 _s19 _qp_ 41 Q:7
The vectors a and b are shown on the grids.

----------------------------------------------------------

______

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

(a) On the grid below, draw and label the following three vectors.

2b

********************************************************************************************
| | |

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

----------------------------------------------------------------------------

'
----------

————————————————————————————————————————————————————————————————————————————————————————————

———————————————————————————————————————————————————————————————————————————————————————————————

____________________________________________________________________________________________

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

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

________

(3]
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(b) Vectors p, q, and r are drawn on this grid.

‘Write each of the vectors in terms of a and/or b.

P o e
= oot
T = oo [3]
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

12. 0607 w19 qp 43 Q:6
(a) P is the point (3, 5) and Q is the point (7, —2).
Q is the midpoint of PR.

Find the co-ordinates of the point R.

(  eeeeneeneneenees ) [2]
(b)
A
NOT TO
SCALE
a C
0 > B
OA=aand OB =b.
C divides 4B in the ratio 4 : 3.
Find these vectors, in terms of a and b, in their simplest form.
(i) 4B
AB = e [1]
(i) OC
[0 o R [3]
18
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A4
NOT TO
SCALE
B
o D C
OAC is atriangle with 4B : BC=1:2 and OD:DC=1:2.
The lines OB and 4D intersect at .X.
04 =6a and OC = 6c .
(a) Find an expression, in terms of a and/or ¢, for
@ AC,
AC = e [1]
i) BC,
BO = it vensevesssene [1]
(iii) BD, giving your answer in its simplest form.
BD = oo [2]
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

(b) Use your answer to part (a)(iii) to explain why O4 and BD are parallel.

............................................................................................................................................................. [1]
(c) Explain why triangle O4X and triangle BD.X are similar.
............................................................................................................................................................. [2]
(d) Find an expression, in terms of a and ¢, for
@ 4D,
AD = oo 2]
(i) E, giving your answer in its simplest form.
XD = e 2]
(e) Find the ratio area AXO : area BXD.
2]
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14. 0607 _w18 qp_ 42 Q:13

A NOTTO
SCALE

0]

c_v

The point P divides 4B in the ratio 3 : 2.
OA=aand OB =b.

(a) Write each of these vectors in terms of a and/or b, giving each answer in its simplest form.

(i) AB

AB = oo [
(i) OP

(2] 2 2]

(b) The point Q is such that @ = %@

(i) Write @, in terms of a and/or b, in its simplest form.
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

15.0607_w18_qp_43 Q:3

ool o)

Find
@ q-p,
( ) [1]
(i) 2Zp,
(i) |2p].

(b) A4 is the point (0, 2) and B is the point (2, 7).

(i) Write AB as a column vector.

(i) BC =248

Find the co-ordinates of C.
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16. 0607 _s17_qp_43 Q:11
B

NOT TO
SCALE

0 a

In the diagram, OA=aand OB =b.
M is the midpoint of 48 and N is the midpoint of AM.

(a) Find each of these vectors in terms of a and b.
Give each vector in its simplest form.

(i) 4B
AB = oo [1]
(i) AN
AN = oo [1]
(iiiy ON
ON = oo [2]
(b) O is the point (0, 0).
0d=|"| and 0B =|
~lo) *¢ P T 6
Find the co-ordinates of V.
(oo e ) [3]
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

17. 0607 w17 qp 41 Q:13

NOT TO
SCALE

C

ey

o

OABC 1s a parallelogram and OPQ is a straight line.
P divides AC in the ratio 1:2.

P divides OQ in the ratio 1:2.

04 =aand OC = c.

(a) Find these vectors in terms of a and/or c.
Give each answer in its simplest form.

e

i) AC

(i) OP

(iiiy CO

(b) Use your answer to part(a)(iii) to complete the statement.

The points C, B and (Q AIE ......c.oiiiiieieeeieieiiee ettt et e ce et eee et e e st e e ese e teesseesnansseeseessnenseenseenneesseens [1]
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18.0607_w17_qp_43 Q:5
A

NOT TO
SCALE

B

ABC 1s a triangle and BCFD is a parallelogram.
AD =3A4B and AE =1AC.
AB = 6p and AC = 6q.

(a) Find an expression, in terms of p and/or q, for

@ BC,

e [1]

- 2]
.................................................... [1]
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

(iv) BE.

.................................................... 2]
(b) The area of triangle ADE is 24 units2.
(i) Find the arca of triangle 4BC.
.................................................... units? [2]
(ii) Find the area of triangle EFC.
.................................................... units? [3]
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A4 B
q
6p
NOT TO
SCALE
X
ABC is a triangle.

AX=%AC and AD:%AB.
ﬂ=6p and DX = q.

Find an expression, in terms of p and q, for

(a) 4D,
................................................................. 2]

() DC,
................................................................. 2]

(c) CB.
................................................................. [3]
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

20. 0607 w2l _qp_ 42 Q:6

. 3 =
(@) (i) Work out 5)—2(_2).

(ii) A isthe point (3, 5) and C is the point (4, 3).

Find the column vector that maps the point 4 onto the point C.

. . . (3
(iii) D 1s the point (1, 3) and the vector from D to F is ( 2).

Find the coordinates of £.

-3
(iv) Find the magnitude of the vector ( 4).
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(b) (i) P isthe point (—1, 6) and Q is the point (3, 4).

Find the equation of the perpendicular bisector of the line PQ.

(ii) Find the coordinates of the point where the perpendicular bisector in part(b)(i) crosses the
X-axis.
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

21.0607_wi18 qp 43 Q:4

(@)
¥y
A
4
T =X
-3 0 3
_4 -
f(x) =x+ €L x#0
T 2x
(i) On the diagram, sketch the graph of y = f(x) for values of x between —3 and 3. [3]

(ii) Find the co-ordinates of the local minimum point.

(iii) Find the range of f(x) for x > 0.

(iv) Write down the equations of the two asymptotes to the graph of y = f(x).
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(b)

(i) On the diagram, sketch the graph of

(@) y=2"-3 for—2<x<3, 2]
(b) y=~6logx forx>0. 2]
(ii) Solve the inequality 6logx > 2% —3.
.................................................... 2]
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CHAPTER 6. VECTORS AND TRANSFORMATIONS
22.0607_s17_qp 42 Q:4
Yoo
(a) Find

(i) the column vector %p,

(1]
(ii) the column vector q — 2p,
(2]
(iii) |p/, leaving your answer in surd form.
.................................................... [2]
(b) 4B=p+q
Mark and label point B on the grid.
A. ......................................................
(2]
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(a)

(i) Rotate triangle 4 through 90° anticlockwise about (0, 0). Label the image B. 2]
(ii) Reflect triangle A in the y-axis. Label the image C. [1]

(iii) Describe fully the single transformation that maps triangle B onto triangle C.
............................................................................................................................................. [2]

(b)
A
..................................................................................................................................................... [3]
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

24.0607_s21_qp_41 Q:2

(a) Translate triangle 4 with vector (:2) Label the image 5. [2]
(b) Describe fully the single transformation that maps triangle 5 onto triangle 4.

..................................................................................................................................................... [2]
(c) Rotate triangle A through 90° clockwise about (0, 0). Label the image C. [2]
(d) Reflect triangle 4 in the line y = x. Label the image D. [2]
(e) Describe fully the single transformation that maps triangle C onto triangle D.

..................................................................................................................................................... [2]
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25.0607_s21 _qp_ 43 Q:1
¥
]
,'5 0 5' X
_ 5 .
.
f(x) =x p
(a) On the diagram, sketch the graph of v = f{x) for values of x between —5 and 5. [2]
(b) Find the zeros of f(x).
X = i OF X = evvreeevereeriaasenns 2]
(c) Solve the equation f(x) = 2.
X = e, OF X = iiviieeeeiieeeesienes [2]
(d) g()=fx+2)
(i) On the same diagram, sketch the graph of y = g(x) for values of x between —5 and 5. [2]
(ii) Describe fully the single transformation that maps the graph of v = f(x) onto
the graph of y = g(x).
........................................................................................................................................... [2]
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

26.0607_ w21 _qgp_ 41 Q:2
(a) In part (a) enlargements and stretches have scale factors greater than 1.

(i) A transformation maps triangle 4 onto triangle B.
Triangle A is congruent to triangle B.

Tick all the possible transformations it could be.

Transformation Tick (v")

Rotation

Reflection

Translation

Enlargement

Stretch

[1]

(ii) A transformation maps triangle C onto triangle D.
The angles of triangle C are the same as the corresponding angles of triangle D.

Tick all the possible transformations it could be.

Transformation Tick (v)

Rotation

Reflection

Translation

Enlargement

Stretch

[1]

(iii) A transformation maps triangle £ onto triangle F.
Triangle F has a larger area than triangle £.

Tick all the possible transformations it could be.

Transformation Tick (V)

Rotation

Reflection

Translation

Enlargement

Stretch

[1]
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(b)

............................................................................................................................................. [3]
(ii) Stretch triangle P with the x-axis invariant and scale factor 2. [2]
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27.0607_w2l_qp_ 42 Q:5

(a)

_____________________________________________

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

wwwww
,,,,,,,,,,,,,,,,,,,,,,,,
wwwww

-------------------------------------------------------------------------------------------------

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

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

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

------------------------------------------------------------------------------------------------------------------------

__________________________________________________________________________________________

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

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

(i) Reflect shape 7T in the y-axis. [1]
(ii) Translate shape 7 by the vector (_lg). [2]
(iii) Rotate shape 7 through 90° clockwise about the point (2, 0). [2]
(iv) Enlarge shape 7 with scale factor —2 and centre (0, 0). [2]

(v) Describe fully the single transformation that maps shape 7 onto shape P.
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(b)

(@)

(i)

f(x) = x*

0
The graph of y = f(x) is mapped onto the graph of y = g(x) by a translation with vector (2)

Find g(x) in terms of x.

The graph of y = f(x) is mapped onto the graph of y = h(x) by a stretch with factor 2 and the
x-axis invariant.

Find h(x) in terms of x.
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

28.0607_s20_qp_ 41 Q:1

________________________________________ 76 [ ALy AR S S VS A —— |
(a) (i) Reflect shape 7 in the y-axis. [1]
-5
(ii) Translate shape 7 by the vector ( 3). [2]
(iii) Enlarge shape 7 by scale factor 2, centre (2, 0). [2]

(b) Describe fully the single transformation that maps shape 7 onto

(i) shape P,

(ii) shape Q.
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(@)

I i
777777777777777
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

(b) You may use the grid to help you in answering this question.

____________________________________________________________________________

77777777777777777777777777777777777777777777777

.........
7777777777777777777777777777777777777777777777777

———————————————————————————————————————————————

----------------------------------------------------------------------------

777777777777777777777777777777777777

__________________________________________

The transformation P is a rotation of 90° clockwise about the origin.
The transformation Q is a reflection in the line y =—x.

(i) Find the image of the point (5, —2) under the transformation P.
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30.0607_w20_qp_ 42 Q:7

4 NOT TO
SCALE
B
X
Ax
0 e
A 1s the point (3, 2) and B is the point (9, 5).
(a) Find the length AB.
AB = o [3]
(b) Find the equation of the line 45.
Give your answer in the form y = mx+c.
P T ettt [3]

(c) Cis the point (8, 2).

Find the equation of the line perpendicular to A8 which passes through C.
Give your answer in the form y =mx+c.
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

(d) Find the coordinates of the point where the line in part (c) intersects 4B.

(oo s e ) [2]
(e) D is the reflection of C in the line AB.
(i) Find the coordinates of D.
(o 5 e ) [2]
(i) What is the special name of quadrilateral ACBD?
................................................. [1]
(f) Find the area of the quadrilateral ACBD.
................................................. [3]
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31.0607_w20_qp_43 Q:9

) ol

A 1is the point (3, 4).

(a Find p—q.
(b) A is translated onto H by the vector p.
Find the coordinates of /1.
(e s e ) [1]
(c) Jis translated onto A by the vector q.
Find the coordinates of J.
(e ) e ) [1]
(d) Find the coordinates of the mid-point of /1J.
(S 3 e ) [1]
(e) Find the length of 71J.
HIFILND.EASSLIQN. . [3]
(D Aline L, parallel to the vector g, has gradient —%.
Find the equation of the line perpendicular to the line L that passes through the point A4.
................................................. [3]
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32.0607_w20_qp_43 Q:10

(@)
A
------------------------------- O
................................. S
I T ; T T T T T T T T _é_>
-6 -5 4 -3 -2-190 1 2 3 4 5 6 *
................................ S S S B
.............................. 2_ P SR NP PR SRR
_3_
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, FRW ARD. GD 3y S N -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 5_ B S
_______________________________ 6_ 1 U S
(i) Describe fully the single transformation that maps shape 7T onto shape V.
............................................................................................................................................. [3]
(ii) Reflect shape 7 in the line y =—2. [2]
(iii) Stretch shape T by a factor of 2 with the x-axis invariant. [2]
®)  f()=log) g(x) = log(x?)

Describe fully the single transformation that maps the graph of y = f(x) onto the graph of
y=g).
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A

11—' """ e e mm——— g F===-- B ittt TEmm - g [ il Amm———- il
I 1 I ' ' ' ' ' I 1 I

10 : —— - RN S

____________

_____________

____________

............................................................................................................................................................ [2]
. 6

(b) Translate triangle 4 by the vector (_3) . [2]

(c) Triangle A can be mapped onto triangle C by a rotation followed by an enlargement.

(i) Use trigonometry to calculate the angle of rotation.
.................................................... [3]
(ii) The scale factor of the enlargement is va where a is an integer.
Find the value of a.

= it [3]
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34.0607_s19 qp 42 Q:6

(a) Reflect shape P in the y-axis. [1]
¢

(b) Translate shape by the vector (_ 3). 2]

(c) Describe fully the single transformation that maps shape P onto shape Q.

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

(d) Stretch shape P with stretch factor 2 and the x-axis invariant. 2]
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10 S N 7 T

M —
o
T
e
0 . { f
_1- ””””””””””””””””””””””””””” Ty = B f I e i |
B
o N
S T I S N S S AN S S S
(a) Describe fully the single transformation that maps triangle 7 onto
(i) triangle 4,
.................................................................................................................................................... [2]
(ii) triangle B,
.................................................................................................................................................... [3]
(iii) triangle C.
.................................................................................................................................................... [3]
(b) Stretch triangle 7 by a factor of 2 with the y—axis invariant. [2]
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36.0607_w19_qp_41 Q:11

A
4_
>
0 180 *
_44
f(x) = 3sin(3x°)
(a) On the diagram, sketch the graph of y = f(x) for 0 < x < 180. [2]
(b) Write down the amplitude and the period of f(x).
Amplitude = ..o
Period = oo [2]
(c) Solve the inequality f(x) <—1.5 for 0 < x < 180.
.................................................... [2]
(d) g(x) = 3sin(x°)
(i) On the same diagram, sketch the graph of y = g(x) for 0 < x < 180. [1]
(ii) On the diagram, shade the regions where f(x) = g(x). [1]
(iii) Describe fully the single transformation that maps the graph of y = g(x)
onto the graph of y = f(x).
.................................................................................................................................................... [3]
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()
(b)
©

@
(©

0607 w19 qp 42 Q:1

777777777777777777777777777777777777777777777777777777

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

,,,,,,,,,

77777777777777777777777777777777777777777777777

77777777777777777777777777777777777777777777777777777

,,,,,,,,

Reflect triangle 4 in the x-axis. Label the image B.
. 0 .
Translate triangle 4 by the vector (_ 3). Label the image C.

Describe fully the single transformation that maps triangle B onto triangle C.

Rotate triangle 4 through 90° anti-clockwise, about the origin. Label the image D.

Describe fully the single transformation that maps triangle B onto triangle D.

[1]
[1]

(2]
(2]

(2]

Powered by Acel GCSE

51



CHAPTER 6. VECTORS AND TRANSFORMATIONS
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************************

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

------------------------------

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

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

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

777777777777777777777777777777

7 -6 -5 -4 -3 2 -1 0 2 3 4 5 6 71 %
._______4_______‘..______J7'._______1 _______ Y S T U S UM UM SN
,,,,,,,, ,,,,,,,/,,,,,,,,,,,,,,, —24
‘ ‘ 1C B

,,,,,,, ‘ : ; _3_,, S -

_______________________________ 74_..

_______________________________ —54-

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, purcall

______________________________ _74.
(a) Reflect triangle 4 in the line y = 1. [2]
(b) Rotate triangle B through 90° clockwise about (1, 0). [3]

(c) Describe fully the single transformation that maps triangle 4 onto triangle 5.

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

(d) Describe fully the single transformation that maps triangle 5 onto triangle C.

............................................................................................................................................................ [3]
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,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 6
- R e
SRR NS S -4 | e S
: e .

-2 e e o

: — 1T S

-1 — e  H
— ——r—— —— ————t————t———— 1 X
-6 5 4 -3 -2 -1 0 1 2 3 4 5 6 7 8 10

(a) Describe fully the single transformation that maps

(i) triangle T onto triangle A4,

(ii) triangle T onto triangle B.

(b) Enlarge triangle 7 with centre (5, 0) and scale factor 2.

(c) Stretch triangle 7" with the y-axis invariant and factor 2.
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40. 0607 s18 qp 42 Q:6

y

T T T T T T -10-‘- -----
L EaBsEns
JO\
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—8—6_4 ____________ B 2 ? _______________ 2 ______ ) 4_ ............ f ------ 2:3 B
HENEEN A A e
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(a) Translate triangle 4 with vector (_ 3). Label the image B. [2]
(b) Rotate triangle 4 through 90° anti-clockwise about (—1, 2). Label the image C. [2]
(c) Describe fully the single transformation that maps triangle C onto triangle B.
............................................................................................................................................................. [3]
(d) Enlarge triangle 4 scale factor —2 with centre (3, 1). Label the image D. [2]
(e) Describe fully the single transformation that maps triangle D onto triangle 4.
............................................................................................................................................................. [2]
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—
i’

__________________ o4t

fffffffffffffffffff 8-””7”?”77”47”” R DR

,,,,,,,,,,,,,,,,,,, Ao

e e e 61 A A e b
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----------------- A

| B 1

I L EEEEES RS

,,,,,,,,,,,,,,,,, P S S S T

_________________ T8 S S - |

S Y T -

N O 40 /72 1 O

e L A st S o

fffffffffffffff Y S e

_______ SN |
(a) Draw the image of triangle 4 after a translation by the vector (_2) 2]
(b) Draw the image of triangle B after a stretch, factor 3 and the x-axis invariant. [2]

(c) Describe fully the single transformation that maps triangle 4 onto triangle B.
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(a) Reflect triangle A in the line x =—2. Label the image B. 2]
(b) Rotate triangle A4 through 180° about (=2, —1). Label the image C. [2]
(c) Describe fully the single transformation that maps triangle C onto triangle B.
............................................................................................................................................................. 2]
(d) Enlarge triangle 4 with centre of enlargement (1, 2) and scale factor 2. Label the image D. [2]
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| 7 | | | T
N N Jo e = L
1 B~
NS T T I N N <
_____________________________ 4_ PR P - U SRR O A
- -
. 2 :
SN S N B S S S S -
L a | |
f T T ; T T : : T T T T t ib'x
- 35 4 3 2 -10 1 2 3 4 5 6 7 8 9 10
e i i |
_______________ I A o _______ I — S — I
UL T O Y o N N S
| — -4 Y A ———
_______________________________________ sdo ok RS SO SN S NN S N S
. =5
(a) Translate triangle 4 by the Vector( 3). 2]

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

(c) Describe fully the single transformation that is equivalent to a reflection in y = —x followed by a
reflection in the y-axis.
You may use the grid below to help you.

___________________ R e ————— S — \
1
i
i
,,,,,,,,,, N - S S P R R |
i
i
77777777777777777777777777777 e qm——= L E et
I
——————————————— B e e it R Bttt i -
,,,,,,
_____ _— ———
_________________________ R SRR S S (I S {
_______________ RN SO S JEN R S S S R S 1
,,,,,,,,,, R R — SR S P R - R |
0
|
|
,,,,,,,,,, S R S S S N S R S P
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A 1s the point (1, 9) and B is the point (7, 1).

(a) Find the length of 4B.

.................................................... [3]
(b) Find the co-ordinates of the midpoint of 4B.
(cemermemneneens 3 eeeeeeeennens )[2]
(c) B is the reflection of 4 in the line L.
Find the equation of the line L.
.................................................... [4]
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........................................

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

77777777777777777777777777777777777777

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

............................................................................................................................................................. [3]
(b) Reflect triangle 7"in the y-axis. [1]
(c) Translate triangle 7" by the vector (2) [2]
(d) Stretch triangle T, stretch factor 3 and x-axis invariant. [2]
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(@)
(b)
©

CY)
(e

0
4

Rotate triangle 4 through 90° anticlockwise about (0, 0). Label the image C.

Translate triangle 4 with vector [ ] Label the image B.

Describe fully the single transformation that maps triangle C onto triangle A4.

Reflect triangle 4 in the line y =—x. Label the image D.

Describe fully the single transformation that maps triangle C onto triangle D.

(2]
[2]
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(a) (i) Reflection in the line y = x maps triangle A onto triangle B.

Describe fully the single transformation that maps triangle B onto triangle A4.

..................................................................................................................................................... [1]
(ii) Enlargement, with centre (2, 1) and scale factor 4, maps triangle C onto triangle D.

Describe fully the single transformation that maps triangle 1 onto triangle C.

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

. -3 . .

(iii) Translation by the vector [ 5] maps triangle £ onto triangle F.

Describe fully the single transformation that maps triangle F onto triangle £.

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

(b)
Lol

(i) Rotate triangle P through 90° anticlockwise about (0, 0).

Label the image Q. 2]
(ii) Stretch triangle P with stretch factor 2 and the y-axis invariant.

Label the image R. [2]
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fx) = dx + 2 o(¥)=5—2x

(a) Find g(-3).

(b) Find f(h(2)).

(¢) Find x when f(x) = —10.

(d) Write down the range of h(x).

(e) Find £ 1(x).

h(x) =x%-3

fl(x) =
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M k(x)=10—4x
Describe fully the single transformation that maps the graph of y = g(x) onto the graph of y = k(x).

............................................................................................................................................................. [3]
. 2
(g) The graph of y = h(x) is translated by the vector [ 0] .
Find the equation of the graph of the image.
Write your answer in the form y = ax? + bx + c.
B T s [31
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(a) Translate triangle 7'by the vector [_3] [2]
(b) (i) Reflecttriangle 7 in the x-axis. Label the image P. [1]
(ii) Reflect triangle 7'in the line x =—1. Label the image Q. [1]

(iii) Describe fully the single transformation that maps triangle P onto triangle Q.
...................................................................................................................................................... [3]

(c) Describe fully the single transformation that maps triangle 7 onto triangle U.
.............................................................................................................................................................. [3]
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50. 0607_wl7_qp_42 Q:3

(a) (i) Reflectshape P in the line y = 1.
Label the image A. [2]

(ii) Rotate shape P through 90° clockwise about (—1,1).
Label the image B. [2]

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

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

(b) Describe fully the single transformation that maps shape P onto shape Q.
.............................................................................................................................................................. [3]
(c) Stretch shape P with the x-axis invariant and factor 2. [2]

Powered by Acel GCSE 66



51.0607_wl7_qp_42 Q:11
f(x) = 2x+1 glx) =x"+1 h(x) = logx

(a) (i) Find the value of {(4.5).

.................................................... [1]
(ii) Find the value of h(f(4.5)).
.................................................... [1]
(b) Find f ().
TR €3 T 2]
(¢) Find g(f(x)) in the form ax® +bx+c.
.................................................... [3]
@ pe)=x"-1
Find the single transformation that maps the graph of y = g(x) onto the graph of y = p(x).
.............................................................................................................................................................. [2]
(e) Solve the equation h™ (x) = 1000.
X D et [1]
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............................................................... S0 O SO SUUUUUS SUUTUOTE SOUUPTOOE SOUOUO SOPPPROE SO
(a) Translate shape 7 by the vector [i] 2]
(b) Reflect shape 7'in the line y = —x. 2]
(c) Rotate shape I'by 90° anticlockwise about (-2, 1). [3]

(d) Describe fully the single transformation that maps

(i) shape T onto shape U,

(ii) shape T onto shape V.
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@ u =[_2

and v =

(i) Findu~+v.

(1]

(ii) Draw the image of triangle T under the translation by the vector u +v. 2]
(iii) Calculate [u + v|.

.................................................... [2]
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(b) Describe fully the single transformation that maps

(i) triangle 7 onto triangle P,

..................................................................................................................................................... [2]
(ii) triangle T onto triangle Q,

..................................................................................................................................................... 3]
(iii) triangle 7 onto triangle R.

..................................................................................................................................................... [3]
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(@)
(b)

(©

(@

(©

Yy
A
8-
T Ll - x
—4 0 4
2
— sl
flx)=x+ P 3
On the diagram, sketch the graph of y = f(x) for values of x between —4 and 4. [2]
Find the zeros of f(x).
- [2]
Solve the inequality f(x) < 0.
- [3]

The asymptotes of the graph are x = a and y = x + b, where a and b are integers.

Find the value of a and the value of 5.

N 1)

1

g(x) =x+

Describe fully the single transformation that maps the graph of ¥ = f(x) onto the graph of y = g(x).
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55. 0607_wl6_qp 42 Q:6

Describe fully the single transformation that is the inverse of

(a) areflection in the line y = x,

.............................................................................................................................................................. [2]
(b) arotation of 90° clockwise, centre (2, 3),
.............................................................................................................................................................. [2]
(c) atranslation with vector [_ 3],
.............................................................................................................................................................. [2]
(d) an enlargement scale factor 3, centre (0, 0).
.............................................................................................................................................................. [2]
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y
A
104
X
& 0 6
,10_
6
flx)=3-
(x) -2)
(a) On the diagram, sketch the graph of y = f(x) for values of x between —6 and 6. [3]
(b) Write down the equations of the asymptotes of the graph of y = f(x).
...................... and ..o 2]
(c) Solve the equation f(x) =—x.
.................................................... [2]
(d) Solve the inequality f(x)+x < 0.
.................................................... [3]
(e) Describe fully the single transformation that maps
. _, 6 _~__ 6
i v=3 P onto y =3 (—2)
...................................................................................................................................................... [2]
(i) yv=- onto y =3 6
(xr—2) (r—2)
...................................................................................................................................................... 2]
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Describe fully the single transformation that maps

(a) triangle 4 onto triangle B,

............................................................................................................................................................. [2]
(b) triangle 4 onto triangle C,

............................................................................................................................................................. [3]
(c) triangle 4 onto triangle D.

............................................................................................................................................................. [3]
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(a) Describe fully the single transformation that maps triangle 4 onto triangle B.

B g o ) OSSPSR

.............................................................................................................................................................. [2]
(b) Rotate triangle B through 90° clockwise, centre (—1, 6). Draw this triangle and label it C. [3]
(c) Describe fully the single transformation that maps triangle C onto triangle 4.

ARPSWET(€) .ottt ettt b e e et e e e b e e e eraeane

.............................................................................................................................................................. [2]
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YA
25+
T T -
-2 0 4 X
—154
f(x)=x"—3x*+6
(a) On the diagram, sketch the graph of y = f(x) for —2 <x < 4. 2]
(b) Find the co-ordinates of the local maximum point and the local minimum point.
Answer(b)  Maximum ( ................. 3 eeereeneeaens )
MINIMUM (oo e )[2]

(c) Find the range of values of k for which the equation f(x) = & has 3 different solutions.

ARSWEF(C) v [2]
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(d) Describe fully the symmetry of the graph of y = f(x).

ATSWEI(A) ettt ettt ettt e e et e e te e ettt e e ea e e e e n bt et st en e e bt et e e e be e s te bt entan b bennes
.............................................................................................................................................................. 3]
0
(e) The graph of y = g(x) is the translation of the graph of y = f(x) with vector [_ 2] )
Write down and simplify g(x).
ARSWEF(€) E(X) T e [1]
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(2 (14
@ p= 3 Q=

(i) Find 2p + 3q.

(i) Find[q—p].

CHAPTER 6. VECTORS AND TRANSFORMATIONS

Answer(a)(i) (2]

ANSWEF(@) (A1) oo [3]

(b) The graph of y = f(x) is mapped onto the graph of y = f(x + 2) by a translation with vector [u]‘
%

Find the value of « and the value of v.

ARSWer(b) U= oo
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(i) Draw the image of triangle 7" under a rotation of 90° clockwise about the point (— 1, — 1) . [3]

(ii) Describe fully the single transformation that maps triangle 7 onto triangle D.
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i\
5 -
5 0 o
—5 -
fx)=1- 2 x#0
x 2
(a) On the diagram, sketch the graph of y = f(x) , for values between x =—5 and x = 5. [2]
(b) Solve the inequality f(x) < 0.

ARSWETF(D) oo [2]
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(¢) Find f (x).

ARSWEI(C) vttt e e neaees [3]
(d) On the diagram, sketch the graph of y = f - (x) , for values between x =—5 and x = 5. [2]

(e) Describe fully the single transformation that maps the graph of y = f(x) onto the graph of y = f -l (x).
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62.0607_wl15_qp 42 Q: 4

The transformation P is a reflection in the x-axis.
The transformation Q is a rotation of 90° clockwise about the origin.

(a) Write down the transformation that is

(i) the inverse of P,

T () L USRS
...................................................................................................................................................... [1]

(ii) the inverse of Q.
T () L ) SR SRS
...................................................................................................................................................... [2]

(b) Describe fully the single transformation equivalent to P followed by Q.

ARSWEF(DY .ottt ettt et ettt et et e et e et e et et aate e et e ereeanrananean
.............................................................................................................................................................. [2]
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A
120+
—
0 5 X
—40-
100
f(x) = T 10
(a) (i) On the diagram, sketch the graph of y = f(x), for 0 < x < 5. 2]

(ii) Write down the x co-ordinate of the point where the graph crosses the x-axis.

ARSWEF(Q)(I1) weevvirieeeeeieiieee st eee e eie e [1]
(iii) Write down the range of f(x).
ARSWEF(Q)(111) ettt e e [1]
(b) Solve the equation.
g?—10=20
ANSWEF(B) X = oo [1]

(c) Describe fully the single transformation that maps the graph of y = 1207;? onto the graph
100

21(

10.

of y =

AFSWEF(C) ..otttk ek h e a ettt ae e ea et sttt s [2]
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2

— 2 —
f) =x* - 16 g =2,

x#—1 h{x) =2
(a) Find h(3).
ARSWEF(Q) e [1]

(b) Find the range of g(x) for the domain {0, 1}.

ANSWEF(D) oo [1]
(¢) f(x—2) can be written as (x +a)(x + b).
Find the value of @ and the value of 5.
ANSWEr(C) @ = eiiiiiiiiiiei e
D T s [4]
(d) Find the inverse of
i) g),
ARSWEF(A)() e [3]
(i) h(x).
ARSWEr(A)(A1) eeeeeeiieeie e [2]

(e) Describe fully the single transformation that maps the graph of y =f(x) onto the graph ot
2
v =2x"—32.
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(a) (i) Areflection in the line y = 3 maps triangle A onto triangle B.

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

............................................................................................................................................. [1]
(i) A translation using the vector | 4/ maps triangle C onto triangle D.

Describe fully the single transformation that maps triangle D onto triangle C.

............................................................................................................................................. [2]
(iii) An enlargement, centre (2, — 1), scale factor 3, maps triangle G onto triangle /7.

Describe fully the single transformation that maps triangle H onto triangle G.

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

@

(i)

(iii)

Rotate triangle A4 through 90° anticlockwise, centre (—1, 0).
Label the image B. [2]

Enlarge triangle 4 with scale factor _% , centre (1, 3).
Label the image C. [2]

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

7777777777777777777

............................................................................................................................................. [3]
(ii) Describe fully the single transformation that maps triangle A4 onto triangle C.

............................................................................................................................................. [3]
(iii) On the grid, draw the stretch of triangle A4, scale factor 2, y-axis invariant. [2]
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(b) Describe fully the single transformation that is the inverse of
(i) areflectionin y =2,
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(@)

(i) Rotate triangle 4 90° anticlockwise about (-1, 2).
(ii) Describe fully the single transformation that maps triangle A onto triangle B.
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CHAPTER 6. VECTORS AND TRANSFORMATIONS
(b) Describe fully the single transformation that is equivalent to
reflection in x = 3 followed by reflection in x = 7.

You may use the grid below to help you.

-----------------------------------------------

____________________________________________________________________________

-------------------------------------------------------------------------------------------------------------------------------

__________________________________
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You may use this grid to help you answer this question.

Transformation P is a rotation of 180° about the origin.

Transformation Q is a reflection in the line y = x.

(a)

(b)

(©)

(d)

Find the coordinates of the image of the point (5, 2) under transformation P.

Find the coordinates of the image of the point (x, ¥) under transformation P followed by
transformation Q.

Describe fully the single transformation that is equivalent to transformation Q followed by
transformation P.
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69. 0607_s19 qp_43 Q:6

You may use this grid to help you answer this question.

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

The transformation P is a reflection in the line y = x.
The transformation Q is a rotation of 180° about the origin.
The transformation R is a stretch, scale factor 2 with x-axis invariant.

The transformation S is a stretch, scale factor 2 with y-axis invariant.
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(i)

(iii)

Find the co-ordinates of the image of the point (5, 1) under the transformation P.

[ S W Y

Find the co-ordinates of the image of the point (x, y) under the transformation P followed by the
transformation Q.

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

(b) Describe fully the single transformation equivalent to R followed by S.
............................................................................................................................................................ [3]

(c) Describe fully the single transformation equivalent to the inverse of R.
............................................................................................................................................................ [2]
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14_

13_

12_

»

CHAPTER 6. VECTORS AND TRANSFORMATIONS

(b) On the grid, draw the image of triangle 4 after a stretch with scale factor 3 and invariant line the x-axis.

[2]

(¢) Triangle 4 can be mapped onto triangle C by a rotation followed by a retlection.

Complete the following to fully describe the two transformations.

Rotation

Reflection
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You may use the grid to help you in answering this question.

The transformation P is a rotation through 90° anti-clockwise about the origin.
The transformation Q is a reflection in the line y =—x.

(a) Find the image of the point (5, 1) under the transformation P.

(b) Find the image of the point (5, 1) under the transformation Q.

[T y[2]

(c) Describe fully the single transformation equivalent to the transformation P followed by the
transformation Q.
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72.0607_s16_qp_41 Q:3

®) ®

(i)

Draw the image of quadrilateral 4 after it has been reflected in the y-axis and then rotated through
90° anti-clockwise about the origin. [3]

Describe fully the single transformation equivalent to reflection in the y-axis followed by rotation
90° anti-clockwise about the origin.

..................................................................................................................................................... 2]
Draw the image of quadrilateral 4 after a stretch, factor 3 with the y-axis invariant.
Label the image B. [2]

Describe fully the single transformation that maps the quadrilateral B back onto quadrilateral A.
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The transformation AB means transformation B followed by transformation A.

(a) The transformation P is a rotation through 90° clockwise about the origin.
The transformation Q is a rotation through 180° about the origin.
The transformation R is a rotation through 270° clockwise about the origin.
The transformation S is a reflection in the y-axis.
The transformation T is a reflection in the x-axis.

Write down the letter of the single transformation, P, Q, R, S or T, that is equivalent to each of the
transformations QR, PQR, ST, SQ, PTP and TPP.
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(b)

@
Label this image B.

(i)
Label this image C.

(iii)

Draw the image of triangle 4 after a reflection in the line y = x.

(2]

Draw the image of triangle B after a reflection in the x-axis.

(1]

Describe fully the single transformation that maps triangle C onto triangle A.
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(b)

©

0607 _s15_qp 42 Q:2

...................................... T VCUVOUOOIR SNOPUOPOIOE FUVOUOUE SOVNURORTOLSD ovvoy.. OJUTONE SUUTUUPUUIE SUVOUVOUE IOPUOTOOPOE SOV
...................................... I, FUROURUUTE SOPUOTORTE SONOURIL IOV (L IO0Ooews. A AN HUUONOONE SNVORTOOOL ROVIUONOL SOV
...................................... _3-
Describe fully the single transformation that maps triangle 4 onto triangle B.
ARSWEP(Q) et ea e e e e n et e e et e e e et te e es e e e e e e e e annaeeenn
.............................................................................................................................................................. [3]
Complete the statement.
Triangle 4 can be mapped onto triangle C by a translation with vector | followed by
a reflection in the ling ........ccooeeveivveeviiee e . 2]
Stretch triangle 4 with the x-axis invariant and stretch factor 2. [2]
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CHAPTER 6. VECTORS AND TRANSFORMATIONS

75.0607_s15_qp_43 Q:2

(a) (i) Rotate triangle 4 through 90° anticlockwise about the origin.
Label the image C. [2]

(ii) Reflect triangle C in the x-axis.
Label the image D. [2]

(iii) Describe fully the single transformation that is equivalent to a rotation through
90° anticlockwise about the origin followed by a reflection in the x-axis.

ARSWEF(A)(111) cevreeeieeeee et et et et e et e et ees e e aae e s e e eneeete et e esseanseeesaanseensees e e eseertaenseansase e st enseeensenneann

.......................................................................................................................................................... 2]
(b) Describe fully the single transformation that maps triangle 4 onto triangle B.

ARSWEF(B) oottt ettt et a et e e te e st e st en s et e st e et e et e ersa e sens e seeensenseaensennnann

.......................................................................................................................................................... [3]
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76.0607_wl5_qp_43 Q:5

@@ @

(i)

(b) @
(i)

i
8_

Describe fully the single transformation that maps triangle 7 onto triangle U.

ARSWEF(A)(1) oottt ettt e et e et et e et e e eee et e et e te e et e et e st et e e st eneeeseeeanensaeeneanssenns
..................................................................................................................................................... [3]
Describe fully the inverse of the transformation in part(a)(i).

ANSWEF(A)(I1) evereietee ettt ettt ettt e e et et e et e et e bttt e ebe e ea e e ete e et et e at et e e bt e saeeeteeereetaeeaeentbennes
...................................................................................................................................................... [2]
Draw the image of triangle 7 under a reflection in the line y = x. [2]

Draw the image of triangle 7 under a rotation of 90° anti-clockwise about the point (6, 8). [2]

(¢) Describe fully the single transformation equivalent to a rotation 90° clockwise about (0, 0) followed by
a reflection in the line y =—x.

You may use the grid to help you.

YA
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01. 0607 _m24 ms 42 Q:3

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(a) Translation 2 | B1 for each
-7
2
(b) Enlargement 3 | B1 for each
1
S —_—
[sf] 5
[centre] (-1, 3)
()@ Triangle at (1, -3), (5, -3), (1, -5) 2 | B1 for rotation 90° anticlockwise about
(719 71)
or for rotation 90° clockwise about
wrong centre
(c)(ii) Triangle at (-3, —3), (-7, -3), 2 | FT their (c)(i)
(-3,-5) B1 for reflection inx = kor y=—1
(c)(iii) | Reflection 2 | B1 for each
y=-x-—2o0e
02.0607_s24 ms_41 Q:3
Question Answer Marks Partial Marks
(a) Correct triangle 2

(-5, 0), (-5,-3), (4,-3)

) 2 k
B1 for translation or
k -6

(3,6),3,7),(6,7)

Question Answer Marks Partial Marks
(b) Translation 2 | B1 for each
-2
6
(c) Correct triangle 2 | B1 for correct rotation, incorrect centre or for

correct rotation 90 anticlockwise

90 anticlockwise oe
[Centre] (4, -2)

(d) Correct triangle 2 | B1 for correct size and orientation, wrong
(3,-6), (3,-7), (6,-7) position or reflection in y = —x
(e) Rotation 3 | B1 for each
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03.0607_s24_ms_42 Q:8

Question Answer Marks Partial Marks
()(1) Translation 2 | B1 for each
3
2
(a)(it) | Enlargement (or reduction) 3 | B1 for each
[scale factor] % oe
[centre] (5, 1)
b)® | (2,-5) 1
(b)(i) | 8.6[0] or 8.602... 2 | M1 for 5% +(=7) or 5* +7* or better
=|3x+ 8 3 -
© = 3x M1 for 111 ! (m) oe
M1 for substituting (-3, —1) or (1, 11) into
y = (their m)x + c oe

04. 0607_s24 ms 43 Q:6

y = 1 [invariant]

1
factor —
3

Question Answer Marks Partial Marks
(a)(i) Triangle at (1, -2), (4,-2),(3,-3) 2 | B1 for reflection in y = —x
or correct size and orientation
(a)(ii) Rotation 3 | B1 for each
90° clockwise oe
[centre] (4, 1)
(a)(iti) | Enlargement 3 | B1 for cach
[Scale factor] 2
[centre] (=1, 3)
(b)(1) Translation 2 | B1 for ecach
3
—4
(b)(i1) | Stretch 3 | B1 for each
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05.0607_m23 ms_42 Q:2

APPENDIX A. ANSWERS

-1,-1) (0,-3) (-1,-3)

Question Answer Marks Partial Marks
(a) Translation 2 | B1 for each
—11
-13
(b) Rotation 3 | B1 for each
90 clockwise oe
[Centre] (4, 9)
(c) Correct triangle 2 | B1 for correct reflection in y =%,
(d) Correct triangle 2 | B1 for correct SF enlargement, incorrect
(=6, -6) (-6, —4) (0, —4) position
06. 0607 _s23 ms 42 Q:3
Question Answer Marks Partial M:rks
(a) Triangle at (1, -6), (2, —4), (4, —4) 2 | Bl forreflectioninx=—-1lory==%
(b) Triangle at (4, 7), (-3, 5), (= 1, 5) 2 ) -5 k
B1 for translation or
k 3
Question Answer Marks Partial Marks
(©) Rotation 3 | B1 for cach
90° [anticlockwise] oe
[Centre] origin or (0, 0)
(d) Stretch 3 | Bl for cach
[Factor] 2
x-axis (or y = 0) invariant
07.0607_s23 ms_43 Q:1
Question Answer Marks Partial Marks
(a) Correct triangle 2 B : lation b -6 k
_ _ . tr L
(-5,5) (-5, 7) (=6, 7) or translation by 5 or 4
(b) Rotation 3 | B1 for each
90 clockwise oe
Centre (2, 0)
() Correct triangle 2 | B1 for correct reflection inx =k or in y
(=5, 1) (-5,3)(-4,3) =-2
(d) Correct triangle 2 | B1 for correct enlargement, incorrect

centre
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08.0607_ w23 _ms 42 Q:1

Question Answer Marks Partial Marks
(a) triangle (-6, -2) (-4, -2) (-4, -5) 2 | B1 for reflection in y = —1 or reflection in
x=k
(® | triangle (3,2) (5,2) 3,~1) 2 (1) (k
B1 for translation or
k 4
(c) rotation 3 | B1 for each
180°
[centre] (0, 0) oe
OR
enlargement
[centre] (0, 0) oe
[sf] -1
(d) triangle (-1, 2) (0, 5) (0, 2) 2 | B1 for correct shape but translated horizontally
from correct position.
09. 0607 w23 ms_43 Q:3
Question Answer Marks Partial Marks
a Triangle at (4, 4), (-2, 4), (-4, 3 2 ) -
® & ( » ¢ ) B1 for translation through (?5) or (%}
(b) Enlargement 3 | B1 for cach
[Scale Factor] -2
[Centre] (2, 3)

(e)(1) Triangle at (-2, 1), (-1,-1), (-2, =3) 4 | B2 for triangle at (1, =3), (1, -4), (3, —4)
or B1 for reflection in y = kor x = -1
dep B1 for rotation of their first image
90" clockwise or anticlockwise about (1, —
1) or rotation 90° clockwise about wrong
centre.

If 0 scored, SC1 for correct triangle
translated

(c)(i1) Reflection 2 | B1 for each

y=-x oe
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APPENDIX A. ANSWERS

10. 0607 w20 ms 42 Q:12

Question Answer Marks Partial Marks
(@)@ 6 1
Vector 4 drawn
(a)(i) -2 1
Vector ) drawn
a)(iil -1 2 -1 k
(@)(un) Vector drawn B1 for vector or vector
4 k 4
-1
drawn or ( 4} seen
Question Answer Marks Partial Marks
(b) 2p—g=10 B1
3p+4g=-7
Equalising coefficients and adding or M1
subtracting appropriately,
or expression for one variable in terms
of the other and correctly substituted,
or rearranged equations seen and sketch
of both lines intersecting.
p=3,qg=——4 A2 | Al for each
If MO A0 scored, SC1 forp=3,9g=—4
with no working
or their answers satisfying one equation
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11. 0607_s19_ms_41 Q:7

Question Answer Marks Partial Marks
(a) 4 3 | B1 for each with arrows
Vector 5 drawn If 0 scored SC1 for all three without arrows
or all incorrect arrows
2
Vector {5} drawn
4
Vector [ O) drawn
(b) [p=]1-3boe 3 | B1 for each
[q=]13a+3boec
[r=]12b—-aoe
12.0607_wl9 ms 43 Q: 6
Question Answer Marks Partial Marks
(a) (11,-9) 2 | B1 for each co-ordinate
(b)) —a+b 1
(b)(i1) 3 4 3 | B2 for unsimplified

—a+— bor l(3.'1|+4b)
7 7 7

or Bl for OA4 + ; AB oe or a correct

route
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13.0607_w18_ms_41 Q: 10

APPENDIX A.

ANSWERS

Question Answer Marks Partial Marks
(a)d) |—6a+6¢ oe 1
(a)(ii) 2 1 | FT their (a)(i) if a vector
—(—6a+6¢) oe
3
(@) A M1 for their (a)(ii) + %CO
or correct unsimplified route
(b) Both multiples of a oe 1 | Depends on (a)(iii) being a multiple of a
(c) AngleOAX = angle BDX 2 | Two correct statements
Angle OXA4 = angle BXD B1 for one correct statement
(M@ | —6a+2c oe 2 | B1 for a correct route eg A0+ OD or for
—6a+kc orfor ka+2c,k -0
d)(i 2
(@ 1(712a+ 4c) oe — —
5 M1 for 3XD = 2(—6a + 2c — XD)
2 . .
or g(ﬂ?ezr(d)(l))
(© 9:4 oe 2 | Bl for3:2oe soi orfor 1.5
2Y?
or —] seen
5

14. 0607_w18 ms 42 Q:13

Question Answer Marks Partial Marks
(a)(@) -a+b 1
(a)(ii) 2 at 3 b 2 | B1 for unsimplified seen
5 5 oerfora+§E oeorb+§ﬁ o¢
(D)D) a 2 | B1 for unsimplified seen
or M1 for—b + gtheir (a)(ii)
(b)(ii) ETQ is a multiple of a oe 1 | Dep on (b)(i) =ka, k #1
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15.0607_w18 ms_43 Q:3

Question Answer Marks Partial Marks
(@) 1 1
3
(a)(i1) 4 1
-2
(a)(ii) 4.47 or 4.472... 2 | FT their (ii)
ML for (their 4)° + (their —2)*
() 2 2 2 k
B1 for or
5 k 5
2
If 0 scored, SC1 for (EJ
(b)(i1) (6, 17) 2 | Bl for (6, k) or (&, 17)
16. 0607 _s17_ms_43 Q:11
Question Answer Marks Part Marks
@) —a+boe 1
(a)(ii) 1 et 1 b oe 1 | FT their (i)
4 4
(a)(iii) 3 1 2 | B1 for correct unsimplified answer or a correct
—a+ —boe
4 4 route
) (6.5, 1.5) 3 | FT their (a)(iii)

6.5
B2 for
1.5
8 2
oerforzx +lx
4 (0) 4 \6
OR

B2 for (5, 3) at Mor [OM = ] @]

or Bl for (k, 3) or (5, k) at M

OI[W:] (I;] or [Zj
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17.0607_w17_ms_41 Q:13

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(a)i) | c—aoe 1
(a)ii) | 2 1 1 2 | B1 for correct unsimplified or correct route
—a+ =—cor —(2a+¢) I 1
3 3 3 e.g.c+ ECA ora-+ 3 their (i)
(a)(ii) | 2a 2 | B1 for correct unsimplified or correct route
e.g. —¢ + 3 x their (ii)
(b) Collinear oe 1
18. 0607 w17 ms 43 Q:5
Question Answer Marks Partial Marks
(a)(1) —6p + 6q oe 1
(a)(ii) -2p +2qoe 2 | FT their (a)(i) + 3 provided in form ap +bq
B1 for -2p + kq or for kp + 2q
M1 for 4D =2p oe or AE =2q or correct route
(a)(ii1) 4p cao 1
(a)(iv) —6p +2q oe 2 | B1 for —6p + /kq or for &p + 2q
M1 for a correct route
(b)(@) 216 2 1Y
M1 for [5) or 3* oe soi
(b)(ii) 96 3 132
M2 for (5) or 2% oe soi
or M1 for triangle EFC is similar to triangle
EDA so1
19. 0607 _s16_ms_43 Q:8
Question Answer Mark Part Marks
(a) op—-q 2 BlforE=—q or M1 for AD=AX + XD oe
(b) 3p+q oe 2 M1 for AC = 9p or XC = 3p or correct route
() 3p-2q oe 3 M1 for BD = their (a)

M1 for CB=CD+ DB oe
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20.0607_ w21 ms_ 42 Q:6

Question Answer Marks Partial Marks

@) @ 2 Blf"r(z] or@
w31 (1)
=0 w1 ]

-1
If 0 scored SC1 for answer ( ZJ

(a)@i) | 4,5 1
@@v) |5 2 | M1 for (-3)* +(-4)* oe
MG | y=2x+3 oe 5 | B4 for answer 2x + 3
OR
M1 for grad = - __ oe or better
-1

M1 for pe ad= ———
PP & their gradient

B1 for (1, 5)
M1 for substituting their (1, 5) into
y = (their m)x +c¢ oe

(b)) | (-1.5,0) 2 | FT their (b)(i)
M1 for y = 0 substituted in their equation

in (b)(i)
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APPENDIX A. ANSWERS

21.0607_wl8_ms 43 Q:4

Question Answer Marks Partial Marks
(a)@d) Correct sketch 3 | B2 for correct shaped branches but
branches joined

or B1 for one branch correct shape
(even if branches connected)

(a)(i) (0.707 or 0.7071..., 1.41 or 1.414...) 2 | B1 for (0.707 or 0.7071... , k)
or for(k, 1.41 or 1.414...)
(a)(iii) |fx)> l4lorl1.414... 1 | FT their (ii)
(a)(iv) x=0 2 | B1 for each
y=xo06€
(b)(i)(a) | Correct sketches 2 | B1 for increasing exponential graph

with negative y-intercept.

®)(A)(b) 2 | B1 for correct shape all to right of
y-axis and x-intercept not too far
trom 1.
(b)(i1) 0.556 or 0.5559... <x<2.4[0] or 2.401... 2 | B1 for both correct values seen
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22.0607_s17_ms_42 Q:4

Question Answer

Marks Partial Marks

(2)(1) [1 .5}
) oc

1

(a)(ii) 10
5

2 | B1 for each

(a)(iii) \/ﬁ final answer

2 | M1 for (3)* + 2* oe soi by 3.61 or 3.605 to 3.606

J131in working implies M1

(b) Correct B clearly indicated

1 1
B1 for vector (5} drawn not from 4 or {SJ seen

or correctly following through, from 4, their
mcorrect vector seen.

-3 4
or either ( 2} or (3} correctly drawn only if one

starts from A4.

23.0607_m21 ms 42 Q:1

Question Answer Marks Partial Marks

(@) correct triangle B 2 | B1 for 90° rotation about wrong centre
0,3)(0,8)(=3,3)

(a)(ii) correct triangle C 1
(=3,0)(=8,0) (=3, 3)

(a)(iii) reflection 2 | B1 for each
x+y=0o0e

(b) enlargement 3 | B1 for each

[scale factor] 3
[centre] (0, 0) oe
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24.0607_s21_ms_41 Q:2

APPENDIX A. ANSWERS

-2
Translation [ 0 J

Question Answer Marks Partial Marks
(@) Correct triangle 2 | B1 for correct translation in y or for
-8,-1) (-7,-1) (-8,3) correct translation in x
(b) Translation 2 | B1 for each
3
5
(c) Correct triangle 2 | M1 for correct rotation, wrong centre
4,4 4,5 (8,5 or for rotation anticlockwise 90°, about O
(d) Correct triangle 2 | M1 for correct orientation, incorrect
4,4 4,-5 (8,-5 position
or for reflection in y = —x
(e) Reflection 2 | B1 for each
y=0 oe
25.0607_s21_ms_43 Q:1
Question Answer Marks Partial Marks
@) Correct sketch 2 | B1 for each branch
- or B1 for correct but branches joined
(b) 2,2 2 | B1 for each
© —1.24 or —1.236... 2 | Bl for each
3.24 or 3.236...
(d)(1) | Correct sketch 2 | B1 for each branch
or B1 FT their f(x) translated in x direction
(d)(i1) 2 | B1 for each
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26. 0607 _w21 ms 41 Q:2

Question Answer Marks Partial Marks
@)@ Rotation v 1
Reflection v
Translation v
Enlargement
Stretch
(@)(i1) Rotation v 1
Reflection v
Translation v
Enlargement v
Stretch
(@)(ii) Rotation 1
Reflection
Translation
Enlargement v
Stretch v
Question Answer Marks Partial Marks
(b)(i) | Rotation 3 | Bl for each
90 [anticlockwise] oe
(0,0) oe
(b)(i) | Triangle with vertices at (2, —4), (4, —4), 2 | B1 for stretch, factor 2, y-axis invariant,
4, 4) or stretch, factor 2, y = ¢ invariant
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27.0607_w21_ms_42 Q:5

APPENDIX A. ANSWERS

x-axis oe invariant

Question Answer Marks Partial Marks
(a)(l) Image at (72’ 1): (75: 1)’ (757 2) 1
(a)(i) | Image at (-8,6), (-5, 6) (-5,7) 2 ~10 k
B1 for translation or
k 5
(a)(iii) | Image at (3, 0), (3, -3), (4, -3) 2 | B1 for rotation 90° anticlockwise about
(2, 0) or rotation 90° clockwise but
incorrect centre.
(a)(iv) | Image at 2 | B1 for enlargement factor —2
(-4,-2), -10-2), (-10,—4) correct orientation but incorrect position
(a)(v) | Stretch 3 | B1 for each
[factor] 3
x-axis oe invariant
(b)) | x*+2 1
(b)) | 24* 1
28.0607_s20_ms_41 Q:1
Question | Answer Marks | Partial Marks
(@@1) | Imageat(-1,1),(3,1),(3.2) 1
(@)() | Imageat (4, 4), (-2,4), (-2, 5) 2 . (-5 k
B1 for translation or
k 3
(a)(iii) Image at (0, 2), (4, 2), (4, 4) 2 | B1 for enlargement factor 2, different
centre
(b)) Rotation 3 | B1 for each
(=2,0)
90° clockwise oe
(b)(ii) Stretch 3 | Bl for each
-2
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29.0607_s20_ms_42 Q:2

Question Answer Marks Partial Marks
(a)(1) Translation 2 | B1 for each
-6
-10
(a)(ii) Enlargement 3 | B1 for each
SF 2
Centre (0, 9)
b | 25 1
(b)) | (2,-5) 1
(b)(ii1) Reflection 2 | B1 for each
x-axis  oe
d(3EvV) Reflection 2 | B1 for each
y-axis oe
30. 0607_w20_ms_ 42 Q:7
Question Answer Marks Partial Marks
(a) 6.71 or 6.708... 3 | M2 for (9 —3)* + (5 —2)* soi
or M1 for 9 — 3 and 5 -2 soi
=10.5x+ 0.5 3 -
®) [r=10.5¢ o° M1 for gradient = 5 oe
M1 for substituting (3, 2) or (9, 5) into
their y = mx + c oe
(©) [v=]-2x+18 3 | M1 for gradient =—1 =+ their 0.5
M1 for substituting (8, 2) into their
y=mx tcoe
(d) (7, 4) 2 | B1 for each coordinate
or M1 for their (b) = their (c)
(e)(1) 6, 6) 2 | B1 for each coordinate
(e)(i1) Kite 1
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APPENDIX A. ANSWERS

Question Answer

Marks Partial Marks

() 15 or 14.99 to 15.01

3 _ _
2 or G962

OR

M1 for ((their 6) — 8)* + ((their 6) — 2)*
M1 for 0.5 X their (a) X their CD

OR
M2 for 24 — 6 — 2 x 1.5 oe or better

or M1 for
6x4—-0.5x3%x4-2x0.5x1x3

31.0607_w20 ms 43 Q:9

Question Answer Marks Partial Marks
(a) [—3] 1
4
® @7 1
© | (@L3) 1
(d) (1.5,6) 1 | FT their (b) and (c).
(e) 2.24 0r2.236... 3 | FT their (b) and (c).

M2 for (their 2 — their 1)* + (their 7 — their 5)
oe

or M1 for (their 2 — their 1) and

(their 7 — their 5) seen

i) y=2x-2 oe

M1 for gradient = _—i oe soi2

2
M1 for substituting (3, 4) in y = theirmx + ¢
Answer 2x — 2 implies M1 M1
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32.0607_w20_ms 43 Q:10

Question Answer Marks Partial Marks
(a)(i) | Rotation 3 | B1 for each
90 [anticlockwise] oe
0,0) oe
(a)(i1) | Image at 2 | Bl forreflectioniny =k
(17 75): (27 46)7 (4: 76)9 (4: 75)
(a)(ii1) | Image at (1,2), (2, 4),(4,2), 4, 4) 2 | B1 for other stretch, factor 2, y = & invariant
or y-axis invariant
(b) Stretch 3 | Bl for each
[factor] 3
x-axis oe invariant If 0 scored M1 for [g(x)] = 3logx

33.0607 s19 ms 41 Q:2

Question Answer Marks Partial Marks
(a) Reflection 2 | B1 for each
y=-1
(b) Triangle at (6, -3), (11, -3), 2 ) k 6
(10, 1) B1 for translation or
’ -3 k
c)( 63.4 or 63.43 to 63.44 3
©0 B2f0rtan[9]=%oe
or B1 for correct angle clearly identified and
no other angle seen.
(oG |5 3 V125 10 5

M2 for ——
5

Oof —— Or —
V20 5
or M1 for \/102 +5% or \/42 +2% or

V12 +2% or /125 or \/% or \E
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34.0607_s19_ms_42 Q:6

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(a) Correct reflection at (1, —1), 1
(4’ _1)1 (4: _3): (3: _3)
(b) Correct translation at (5, —4), 2 6 k
(2, -4, (2,-6), (3, -6) B1 for translation g1 3
(c) Rotation 3 | Bl for each
90 clockwise oe
0. D
(d) Correct stretch at (-1, -2), 2 | B1 for stretch factor 2 displaced vertically
(-4.-2). (-4,-6). (-3,-6)
35.0607_w19 ms 41 Q:4
Question Answer Marks Partial Marks
(a)(1) Translation 2 | B1 for each
-1
6
(a)(i1) | Rotation 3 | B1 for each
[centre] (2, 1)
90 clockwise oe
a)(iii Enlargement or eac
larg 3 | Bl f h
[centre] (3, 0)
[factor] 3
(b) Correct stretch at 2 | B1 for stretch factor 2 with x-axis invariant
(4, 1) (10, 1), (10, 3) or for stretch with x = k invariant with stretch
factor 2

36.0607_wl19 ms 41 Q:11

Question Answer Marks Partial Marks
(a) Correct sketch 2 | B1 for sine graph with incorrect amplitude
and/or incorrect period, passing through (0, 0).
(b) 3 2 | B1 for each
120
(c) 70 <x <110 2 | Bl for 70 and 110 seen
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1171

Question Answer Marks Partial Marks
(d)(1) | Correct sketch 1
(d)(ii) | Two areas shaded, which are below 1
graph of y = f(x) and above graph of
y=g(x)
(d)(iti) | Stretch 3 | B1 for each
1
factor] —
[ | 3
invariant line y-axis oe
37.0607_wl9 ms 42 Q:1
Question Answer Marks Partial Marks
(a) Correct triangle with vertices 1
(3,-5), (5,-5), (5, 4)
(b) Correct triangle with vertices 1
(3,2),(5,2),(5. 1
(©) Reflection 2 | B1 for each
y=-1.50e
(d Correct triangle with vertices 2 | B1 for correct rotation with incorrect centre of
(=5, 3),(=5,5), (4,95) rotation.
or B1 for clockwise rotation with correct centre of
rotation.
(e) Reflection 2 | B1 for each
y=xo¢
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38.0607_wl9 _ms 43 Q:5

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(a) Triangle at (2, 0), (2, —4), (4, —4) 2 | Bl forreflectioniny =korx =1
(b) Triangle at (0, 2), (-2, 2), (-2, 3) 3 | B2 for Rotation 90° anti-clockwise
about (1, 0)
or B1 for Rotation 90° clockwise
about any centre.
(c) Enlargement 3 | B1 for each
[Scale factor] f% oe
[Centre] (0, 0) oe
(d) Stretch 3 | B1 for each
[Stretch factor] 3
Invariant [line] y-axis oe

39.0607_s18 ms 41 Q:1

Question Answer Marks Partial Marks
(a)(1) Translation 2 | B1 for each
1
7
(a)(i1) Reflection 2 | Bl for each
1
x=—— oe
2
(b) Triangle drawn at 2 | B1 for enlargement factor 2 with wrong
(39 2)a (3= 4)a (_3= 2) Centre:
or correct centre with wrong positive factor
(not 1)
(©) Triangle drawn at 2 | B1 for stretch factor 2 with x-axis invariant.
(2,1),(8,1),(8,2) or stretch factor 2 translated horizontally
40. 0607_s18_ms 42 Q:6
Question Answer Marks Partial Marks
(a) Correct triangle.

(-6, -1), (4, -1), (-6, 3)

() (3
B1 for or
k -3
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Question Answer Marks Partial Marks
(b) Correct triangle. 2 | B1 for correct rotation about any centre
-1, 4),(-1,6),(-5,4) or for correct centre but 90° clockwise
(©) Rotation 3 | B1 for each
90° clockwise oe
[Centre] (-6, 4)
(d) Correct triangle. 2 | B1 for correct enlargement with wrong centre
(3’ 71)7 (7: 71): (71 79)
(e) Enlargement [centre] (3, 1) 2 | B1 for each
[SF1-0.5
41.0607 s18 ms 43 Q:3
Question Answer Marks Partial Marks
(a) Triangle at (4, —4), (5, —4), (5, -6) 2 3 k
B1 for translation " or )
(b) Triangle at (5, 0), (7, 0), (7, 3) 2 | Bl for any stretch in with x-axis invariant
or correct stretch translated vertically
(c) Rotation 3
90° clockwise oe B1 for each
(3’ 71)
42.0607_ w18 ms 41 Q:6
Question Answer Marks Partial Marks
(@) Vertices (-5, 3) (-8,3) (-8,5) 2 | Bl forreflectionin x=4k, k=-2
or B1 for reflection in y =-2
(b) Vertices (—5,-5) (-8, -5)(-8,-7) 2 | B1 for correct rotation with incorrect
centre of rotation.
(c) Reflection 2 | B1 for each
y=-1 cao
(d) Vertices (1,4) (7,4) (7,8) 2 | M1 for enlargement SF2 different centre
or for enlargement different SF, correct
centre
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43. 0607 _ w18 ms 42 Q:3

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(@) | Triangle at (-5,3), (-1,3), (-1, 5) 2 S5\ (&
B1 translation or
k 3

(b) Enlargement 3 | B1 for each

[Scale factor] f%

[Centre] (6, 4)
(c) Rotation 3 | B1 for each

90° clockwise oe

(0,0)

44.0607_w18 ms_42 Q: 14

Question Answer Marks Partial Marks
@ |10 3 M2 for J6* + 82
or B1 for 6 and 8 seen nfww
(b) 4, 5) 2 | B1 for each co-ordinate
(©) v 3 £12 o6 4 | Must be 3 term eqL;ation
4 B2 for gradient = n
. 4
or B1 for gradient of 4B =— 3
M1 for substituting t#eir (b) into
v = (their m) x + ¢ oe
45.0607_w18 ms_ 43 Q:2
Question Answer Marks Partial Marks
(a) Rotation 3 | Blfor each
90° clockwise oe
G, D
(b) Correct reflection 1
(_ 1) 1)5 (_ 45 1)5 (_ 45 3)
(©) Correct translation 2 BLI a 5 b
or translation or
(6.7, 9, 7). 9,9) £ s
(d) Correct stretch 2 | B1 for stretch factor 3 displaced
(1,3),(4,3),4,9) vertically
or stretch with x-axis invariant but
other factor.
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46.0607_s17_ms_41 Q:4

(0, 0),(4,0),(6,2)

stretch with y-axis invariant with different scale

factor.

Question | Answer Marks Partial Marks
(a) Correct triangle (2, 1) (3, 1) (2, 4) 2 k 0
B1 for translation or
—4 k
(b) Correct triangle 2 | B1 for correct rotation, incorrect centre
(-5,2)(-5.3)(-8,2) or for rotation 90° clockwise, correct centre
(c) Rotation [Centre] (0, 0) 2 | B1 for each
90° clockwise oe
(d) Correct triangle 3 | Bl fory =—xsoi
(-5,-2) (-5, -3) (-8, -2) M1 for correct shape, incorrect location
(e) Reflection 2 | B1 for each
X-axis oe
47.0607_s17_ms 42 Q:2
Question Answer Marks Partial Marks
(a)(1) Reflection, y = x 1
(a)(ii) Enlargement [with centre] (2, 1) 2 | B1 for each
|
[scale factor] 7 o¢
(a)(ii1) Translation 2 | B1 for each
3
-5
(b)(1) Correct triangle 2 | SC1 for rotation 90° clockwise about (0, 0)
(0, 0),(0,2), (-2, 3) or rotation 90° anti-clockwise about different centre
(b)(n) Correct triangle 2 | SC1 for stretch with s.f. = 2, x-axis invariant or
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48. 0607 _s17_ms_42 Q:12

Question Answer Marks Partial Marks
(a) 11 1
(b) 6 2 | B1 for h(2) = 1 soi or 4(x*— 3) + 2 or better
(©) -3 2 | M1 fordx=-10-2
(d) h(x) » 3 1| Allowy > -3
€ - 2
© xTzoeﬁnalanswer leory—2=4x0rx:4y+20r%:x+%
(63 Stretch 3 | B1 for each

x-axis invariant
[Scale factor] 2

OR
Reflection M1
y=-2.70+6.75 A2
OR
Rotation M1
(2.5,0) Al
167 (167.47) or 12.5 (12.53) Al
clockwise
() [P=]x®4x+1 3| M2fory=(x—2)-3

or M1 for x — 2 seen in a quadratic
If 0 scored, SC1 fory =x?+4x+ 1

49. 0607 _s17_ms_43 Q:1

Question Answer Marks Part Marks
a Image at (0, 5), (3, 5), (3,3 2 ] I
@ geat (9, ), 3, 3), 3, 3) SC1 for translation or
k 7
(b)(@) Image at (2, 2), (5,2), (5.4 1
(b)(ii) Image at (- 4,—-2),(-7,-2),(=7,—4) 1
(b)(ii1) Rotation 3 | Bl for each
180
[centre] (—1,0)
(c) Stretch 3 | Bl for each
[factor]2

x-axis oe invariant
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50. 0607 w17 ms 42 Q:3

Question Answer Marks Partial Marks
(a)i) Image at (2, 4), (3, 6), (6, 6), (6, 4) 2 | SC1 for reflection in other horizontal line
or in the line x =1
(a)(ii)) |Image at (—4,-2),(—6,-3), 2 | SC1 for correct orientation but wrong
(-=6,-6),(-4,-6) centre
(a)(iii) |Reflection 2 | B1 for each
y=—xo0€
(b) Enlargement 3 | B1 for each
[centre] (0, 0) oe
[factor] — 0.5 oe
() Image at (2,—4), (6,—4), (6,—8), 2 | SC1 for stretch with x-axis invariant with
(3,-8) other factor
or stretch with y = k invariant with stretch
factor 2
51. 0607 _wl7 ms 42 Q:11
Question Answer Marks Partial Marks
(a)(@) 10 1
(@) |1 1
(b) x—1 oe 2| Mlfory—1=2xorx=2y+1or
2 y_,.1
2 2
© 4x* + 4x+2 final answer 3| M1 for 2x+1)* +1
Bl for [Qx+1)* =] 4x* +2x+2x+1 oe
(d) Translation 2 | B1 for each
0
-2
(e) 3 1
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52.0607_s16_ms_42 Q:1

APPENDIX A. ANSWERS

Question Answer Mark Part Marks
(2) Image at (5, 5), (7, 5), (6, 6), (5, 6) 2 If 0 scored SC1 for
. 3 k
translation or
k 4
(b) Image at (-1, -2), (-1, 4), (-2, -3), (-2,-2) 2 If 0 scored SC1 for reflection in line y =x
(c) Image at (-2, 5), (-2, 7), (-3, 5), (-3, 6) 3 If 0 scored SC2 for 90° clockwise
about (-2, 1)
or SC1 for 90° anticlockwise about other
centre
(d) (i) | Enlargement B1 If combined transformations, all three
[scale factor] 3 B1 marks lost
[centre] (2,4) B1
(ii) | Stretch B1 If combined transformations, all three
[factor] 2 B1 marks lost
y-axis oe invariant B1
53.0607_w16_ms_41 Q:2
Qu. Answer Mark Part Marks
- 78 1
@ O ||
. -8 k
(i) | Image at (-4, -1), (2,-1), (2,3) 2FT | SCIFT for translation . or s
(iif) | 9.43 or 9.433 t0 9.434 2 M1 for (their (—8))* + (their(—5))* oe
(b) (i) [ Reflection 1
y-axis oe 1
(ii) | Enlargement 1
0.5 oe 1
(10,-10) 1
(iii) | Stretch 1
[factor] 0.25 oe 1
x-axis oe invariant 1
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54. 0607 w16 _ms 41 Q:8

Qu. Answer Mark Part Marks
(a) Correct sketch 2 B1 for one correct branch
(b) —2.62 0or-2.618... 1
—0.382 or —0.3820 to —0.3819 1
If 0 scored, M1 for correct use of quadratic
formula oe
© x <-2.62 1FT | FT only if 2 negative roots in (b)
—0.382<x<0 2FT | FT only if 2 negative roots in (b)
B1 each
(@ [a=10 1
[6=]3 1
(e) Translation 1
0
oe 1
o

55.0607_wl6_ms_42 Q: 6

Question Answer Mark | Part Marks
(a) Reflection 2 B1 for each
y=x
(b) Rotation, centre (2, 3) 2 B1 for each
90 [anticlockwise] or 270
clockwise
() Translation 2 B1 for each
-4
3
(d) Enlargement, centre (0, 0) 2 Allow reduction
1
[SF] 30 B1 for each
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56. 0607 w16 _ms 42 Q:10

APPENDIX A. ANSWERS

Question Answer Mark | Part Marks
(a) Fully correct curve 3 B2 for both branches but with serious 'curl back'
. and/or overlap.
T BT or B1 for 1 branch
/_4_4__"/
(b) x=2 2 B1 for each
y=3
() [x=]1-4 2 B1 for each
[x=13
(d) x<—4 1 FT their —4 from (c)
2<x<3 2 FT their 2 from (b) and their 3 from (c)
B1 for each
(e) (i) | Translation 2 B1 for each
2
0
(ii) | Translation 2 B1 for each
0
3
57.0607 w16 _ms 43 Q:3
Question Answer Mark Part Marks
(a) Reflection 1 In all three parts of (a) give 0 for any indication of
x=-2 1 second transformation.
(b) Rotation 1
90° [anticlockwise] oe 1
5,1 1
(c) Stretch 1
x-axis oe invariant 1
[stretch factor] 3 1
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58.0607 s15 ms 41 Q:4

Qu. Answer Mark | Part Marks
(a) Reflection 1 Any combination of transformations scores 0
x=-1 oe 1
(b) (-1,4),(-1,2),(0,2) 3 M2 for any rotation 90° clockwise
If 0 scored, SC2 for rotation 90° anti-clockwise
about (-1, 6)
or SC1 for any rotation 90° anti-clockwise
(c) Reflection 1 Any combination of transformations scores 0
y=x+7 oe 1IFT | FT if SC2 scored in (b) to y=-x+5
59. 0607 _s15_ms 42 Q:4
Qu. Answer Mark | Part Marks
(a) Good curve with x intercept
reasonably placed and maximum
reasonably placed on y-axis and
minimum in Ist quadrant
2 B1 for basic cubic shape (max before min)
% y fi)=x'3 -3%"246.
71 — H
St
Bliay
st
(b) (0,6) 1 SC1 if answers reversed
(2,2) 1
(c) 2<k<6 2FT | FT their y values from (b)
SClfor2<k<6
orfor2<k<norn<k<6
orfor2<k<b6orn<k<6
orfor2<x<6
(d) Rotational 1
[Order] 2 1
[About] (1, 4) 1
(e X =3x* +4or (fo)(fo)(erl) 1
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60. 0607 w15 ms 41 Q:2

APPENDIX A. ANSWERS

Question Answer Mark Part Marks
46
(a) (i) 30 2 B1 each component
SC1 for 46
30
(i) |13 3 M2 for 4/12% + 52
or M1 14 — 2 and 8 — 3 or better seen
(b) [u=]-2 1
[v=1]0 1
(¢) (i) | Imageat(1,-3),(1,-6),(2,-06) 3 SC?2 for rotation about (-1, —1) 90° anti-
clockwise
or SC1 for rotation 90° clockwise with
different centre
(ii) | Reflection 1
x=-1 1
(iii) | Stretch 1
[factor] 4 1
invariant x-axis oe 1
61. 0607 _wl5 ms 41 Q:3
Question Answer Mark Part Marks
(a),(d) 2 M1 for inaccurate rectangular hyperbola
but with correct orientation.
2 M1 for inaccurate rectangular hyperbola
but with correct orientation.
(b) O<x<2 oe 2 BlforO0<xoe or x<2 oe
2 .
(c) — oe 3 M1 for correct and appropriate
I=x rearrangement
M1 for correct multiplication
M1 for correct changing x and y
M1 for correct division
If answer incorrect maximum possible is
M2
(e) Reflection 1
y=Xx 1
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62.0607_wl5_ms 42 Q:4

Question Answer Mark Part Marks
(a) (i) | Reflection in x-axis 1
(ii) | Rotation 90° [anticlockwise] 2 B1 for rotation
[about] origin  oe
(b) Reflection 1
y=-x 1
63. 0607 _wl5 ms 42 Q:13
Question Answer Mark Part Marks
(a) (i) | Correct graph 2 M1 for graph with correct shape.
(i) | 3.32 or 3.321t03.322 1
(iii) | [f(x)]>-10 1 | Ignore < 90
(b) 1.74 or 1.736 to 1.737 1
(c) Translate 1
0 1
-10
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64. 0607 w15 ms 43 Q:11

Question Answer Mark Part Marks
(a) 8 1
(b) 2,1 1
(c) —6 and 2 4 B3 for (x—6)(x+2)

or SC3 for 6 and -2

or B2 for x? —2x—2x+4—16 or better
or M1 for (x—2)* =16 or for

x? +ax+ bx +ab

~% oe final answer 3 M1 for interchanging x and y

M1 for a correct multiplication

M1 for a correct rearrangement and a
correct division

If answer incorrect maximum possible

(@) ()

is M2
(ii) | log, x or :zi; 2 M1 for log y=xlog2 or log, y=xoe
or x=27
(e) Stretch 1
[factor] 2 and x-axis invariant 1
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65.0607_s20_ms_43 Q:5

Question Answer Marks Partial Marks
(a)(1) Reflection in the line y =3 1
(a)(i1) Translation 2 | B1 for each
-5
4
(a)(iii) Enlargement [centre] (2, —1) 2 | B1 for each
[scale factor] %
(b)(1) Triangle at (-6, 0), -2, 0), (-2,-2) 2 | B1 for rotation 90° clockwise about
(-1, Q) or
90° anticlockwise about another
centre
11 Triangle at (2, 2), (2,4), (3, 4 2 1
(b)) 8 2.2, 4, G, 9 B1 for enlargement scale factor 5
wrong centre
or scale factor % , centre (1, 3)
(b)(1i1) Stretch 3 | B1 for each
[Stretch factor] 3
Invariant line y-axis oe
66. 0607 w20 ms_41 Q:4
Question Answer Marks Partial Marks
(a)(®1) Rotation, 3 | B1 for each
[Centre] (0, 0)
[Anticlockwise] 90
or clockwise 270
(a)(ii) Enlargement 3 | B1 for each
[Scale factor] 2
[Centre] (—1,-1)
(a)(i11) Correct triangle 2 | B1 for correct stretch with x-axis
(2, 1)(6,1)(6,2) invariant
or B1 for correct SF in wrong position
(d)(1) Reflect 1
y=2
(b)(i1) Translation 2 | B1 for each
5
-2
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67.0607_s21_ms_42 Q:2

Question Answer Marks Partial Marks

(a)(@) Triangle at (-2, 4), (0, 4), (0, 5) 2 | B1 for rotation 90° clockwise about
(—1, 2) or rotation anticlockwise 90°

about wrong centre

(@)(i) Stretch
[Factor] 2
Invariant [line] y=-1 oe

3 | B1 for each

(b) Translation

o

2 | B1 for each

68. 0607 w2l ms_43 Q:2

Question Answer Marks Partial Marks
@ [(3-2 1
® @3 1
(©) (=, =) 2 | B1 for each.
If 0 scored SC1 for answer (-2, —5)
(d) Reflection 2 | B1 for each
y=-x
69. 0607 _s19 ms 43 Q:6
Question | Answer Marks Partial Marks
@0 | (L5) 1
(a)(i1) (v, —=x) 2 | B1 for each co-ordinate
(a)(iii) Reflection 2 | B1 for each
y=—=
(b) Enlargement 3 | B1 for each
Scale factor 2
Centre (0, 0)
(©) Stretch x-axis invariant 2 | Bl for each
SF 0.5
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70. 0607 _wl7 ms 41 Q:6

Centre (a,a + 1)
x=a+3

OR

90° clockwise or 270° [anticlockwise]
Centre (b +5,b)

y=b+3

Question Answer Marks Partial Marks
(a) Translation 2 | Bl for each
-5
6
(b) Triangle at (2, 6), (3, 6). (2, 12) 2 | B1 for any stretch with x-axis invariant
or stretch with scale factor 3 and y =&
invariant
or stretch with y-axis invariant, s.f. =3
(c) 90° [anti-clockwise] or 270° clockwise 3 | Bl for each

Dep on 90° anti-clockwise or 270°
clockwise

Dep on previous mark

If 0 scored, SC1 for centre (a, a + 1)
andx=a+3

OR
B1 for each

Dep on 90° clockwise or 270° anti-
clockwise

Dep on previous mark

If 0 scored, SC1 for centre (b + 5, b)
andy =b+3

71.0607_wl7_ms_43 Q:8

Question Answer Marks Partial Marks
(@ (-1,5) 2 | B1 for each
() (-1,-5) 2 | B1 for each
© Reflection 2 | B1 for each
y-axis oe
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72.0607_s16_ms_41 Q:3

Question Answer Mark Part Marks
(a) (i) Quadrilateral drawn at 3 M2 for 3 pts correct
-1,-1), (-1,-2), (-3,-1), (-3,-3) or M1 for correct reflection of 4 in y-axis
(i) Reflection 1
y=-xo0€ 1
(b) (i) Quadrilateral drawn at 2 B1 for any stretch with y-axis invariant or with
(3, 1), (6,1), (3,3), (9.3) stretch factor 3
(i) Stretch, y-axis oe invariant 2 B1 for any 2 correct
(stretch factor) %

73.0607_s16_ms 43 Q:9

Question Answer Mark Part Marks
(a) [OR=] P B1 for each
[POR =] Q
[ST=] ©Q
[SO=] T
[PTP=] T
[TPP=] § 6
(b) (i) | Points(2,2) (2,1) (5, 1) 2 B1 for (2, 1) or (5, 1) correct
(ii) | Points (2,-2) (2,-1) (5,-1) 1FT FT their B reflected in x-axis
(iii) | Rotation 1
90 [anticlockwise] oe 1
[Centre] (0, 0) oe 1

74. 0607 _s15_ms_ 42 Q:2

Qu. Answer Mark | Part Marks
(a) Rotation 1 Combinations of transformations — lose all 3 marks
[Anticlockwise] 90° oe 1
[About] (0, 0) oe 1
b 7 1 k
(b) i any
y= 1 k+3 1 Must be %their k from vector
2
(c) Triangle at (1, 2), (2, 2), (1, 6) 2 SC1 for stretch s.f. 2 with y = 1 invariant
or triangle at (2, 1), (4, 1), (2, 3) i.e. y-axis invariant
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75.0607_s15_ms_43 Q:2

Qu. Answer Mark | Part Marks
(a) (i) |Triangle (-1, 1), (-1,2) (-3, 1) 2 SC1 for rotation 90° clockwise about (0, 0)
or rotation 90° anticlockwise about another
point
(ii) | Triangle (-1, 1), (-1, -2), (-3, -1) 2FT |FT their (i)
or SCIFT for reflection inx =0
(iii) |Reflection 1
y=—x 1
(b) Stretch 1
[stretch factor] 3 1
Invariant line x = 0 oe 1

76.0607_w15_ms_43 Q:5

Question Answer Mark Part Marks
(a) (i) | Enlargement 1
[factor] 0.5 oe 1
[centre] (0, 8) 1
(ii) | Enlargement 1
[factor] 2 and [centre] (0, 8) 1FT | FT scale factor and centre
(b) (i) | Image at (4, 4), (8, 4), (8, 6) 2 M1 for y = x drawn
(i) | Image at (6, 8), (6, 6), (10, 6) 2 SC1 for 90° anti-clockwise but different
centre
(c) Reflection, x-axis oe 3 M2 for full method seen i.e. diagram or
unit vectors.
or M1 for one of transformations
correctly carried out
If 0 scored, SC1 for any reflection in
answer
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