Ext
Vectore;‘l:l1 ed Mathematics
- nctiOn_Tra
nsformati
on

Topic

e
1 ittt i
1 1 e
o e 4
| 1 | ! | -+ o0 —-
AP — 1 | 1 I A
1 ——to - 1 1 1 i
| 1 ———— - 1 1 1 1 i
1 | 1 R —— 1 1 1 1 it St
1 1 | 1 e 1 1 N
1 1 1 | 1 R 1 1 I
1 --F ==
L ! ! ! ! R B R
1 R, 1 1 I 1 1 —————— 1 1
i 1 ——a— - 1 1 1 | 1 -—+ 1
1 1 [ R 1 1 1 1 1 1
| 1 i e 1 1 1 | 1
1 1 1 1 1 P 1 1 1 1
L i i i | RN —— | I 4
1 —_—— o I I 1 | 1 —————— 1 1
' 1 ———d 1 1 1 1 --—+ |
1 I —_————d | | | 1 I |
i | | T ; i i i |
(o) I I 1 = |\ 1 I 1 _ i
EREEREEEE
a8 S— L " ! " LS. b +
||||||| L
I~ | ! oo S i | | | _ |
> m | 1 | & i 1 m 1 i
- 1 1 1 1 . e 1
= 3 ] | | | . AP :
p— | t----—— 46 1 1 1 1 ----L 1
= = “ ! DD J “ “ " ! "
1 (=) | 1 1 I i o 1 1 | 1
T S L : “ ! ! | I ] !
er) ! B it Rt I 1 1 1 [ttt L 1 1
b Mu i i y_S7 Uy S i i i Pt i
S £ ) | | i e Y __ i | i !
| = = i i i | i i T 2|||_| | RV S5 1
- & S e “ ! " oo b !
[~ Lu 1 1 B e 1 1 1 1 - 1
@ i i i s Ry | | i i i
%) . I | | | | R | i | | L |
. = - | i i i i e " i -
T | 1 [ 1 1 S - —— =% |
e O U S A . A S R R |
| . h ' ! | | | I T —-1 1
L I i ; o T 1 1 I i 1 - -———o 1
P _ | | i o - ; " | | " |
TN | " | 2 A« _ | | L
|
_ “ _ _ ! _ _ R _ ! !
1 1 1 1 1 _ " 1
I YA I T 9 9
T I 1 1 | —————— | 1 ] -
1 T | | 1 1 r————— | 1 _ o a]
I Bl | 1 1 1 [ A | 1 i
1 1 1 1 1 1 T-————- | 1
1 1 | 1 | 1 1 —q--——— | 1
1 1 ___! I 1 1 1 1 q-—-——— |
1 1 == 1 1 1 1 1 1 T
+ 1 1 —f———— | | 1 | 1 1
1 | 1 1 o T | 1 1 1 1
1 1 I 1 1 - | 1 1 1
1 1 1 1 1 | 1 1 —po———— | 1 1
I 1 1 1 I 1 1 - ——— | 1
i 1 1 1 1 ! 1 I 1 1 B |
A 1 1 1 I —-_——F-—-- I 1 1 1 1 -t
| _——— - - 1 1 1 1 | —_———p---= | 1 1 | 1 1
| | —_————— = 1 1 I | -——f—-——- I 1 1 1
1 1 1 ———— - 1 1 1 1 1 by 1 1
1 1 1 1 [ " 1 1 1 1 e 1 ! '
| | i i i i | = | | | i i . [ |
bee—— 1 1 1 I I | —_———r———— 1 1 I I -
1 ——— oo 1 1 1 1 1 ——— - 1 ' 1 1 1
I 1 —————— e | 1 ! I | —————— 1 1 |
1 | 1 [ P, 1 1 1 1 1 [ — 1 1 |
— | | | 1 [ P, | 1 I | | e | 1
=) i i i i | Slmmmm -0 i i | i i 1T ]
o) R 1 1 | 1 b ___ 1 1 1 1 --
2 " R L “ ! ! S L ! ! " !
4 i | 1TTTTTTATTT 4 i i i i Tty . | i i
) 1 1 1 REENEEEEE
S " “ “ " " R o ! ! ! “ domees [
o bommme i | i i | [ ~~r- o L i i i i T
|||||| d1__ 1 1 1 ' _||||||r|| 1 1 1 1 1
—— 1 1 1 | ————l 1 1 | 1
—_—————eo | I 1 1 ————l— 1 | I
||||| I _ 1 | 1 rinniaititr i 1 1
||||| | — 1 1 1 1 | | A 1
| —=Thee L | i i | T
||||||| L__ 1 1 1 1 I
D 1 1 1 1
—— Ll 1 1 |
—— o 1 1
R 1



)

(ii)

Describe fully the single transformation which maps shape P onto shape O.

Answer(a)(1)

On the grid above, draw the image of shape P after reflection in the line y =—1.

Question 2

(@)

(b)

(c)

(@)

()

fr)y=x+x-3 g(x)=2x+7 h(x)=2*

Solve the equation f(x)=0.
Show all your working and give your answers correct to 2 decimal places.

Answer(a) X = ..o OF X = oo
fg(x) =px* +gx+r
Find the values of p, ¢ and r.
Answer(D) p = ...oooeeeeeeeeee
i T —
rg BB
Find g7}(x).
ANSwer(c) EHX) = oo
Find x when h(x) = 0.25.

Answer(d) x =

Find hhh(3).
Give your answer in standard form, correct to 4 significant figures.

Answer(e)



Question 3

[ USRSV VHPUUIUUPR USRI [UNRpUpUU [ U UL SRS SRS |

-y Py A - Uy Sy

SRR VIR DUNOUUPUS SR SRS S U S |

(a) Describe fully the single transformation that maps shape QO onto shape R.

Answer(a)

5
(b) (i) Draw the image when shape Q is translated by the vector ( 4 )

(ii) Draw the image when shape Q is reflected in the line x = 2.

(iii) Draw the image when shape O is stretched, factor 3, x-axis invariant.




Questions 4

(a) The co-ordinates of P are (—4, —4) and the co-ordinates of Q are (8, 14).

(i) Find the gradient of the line PQ.

ANSWer(@)(1) .oooeveeeeeeeeeeeeeeeeeeee [2]
(ii) Find the equation of the line PQ.
Answer(@)(11) ...ooooieeeeeeiiie e [2]
(iii) Write I?Q as a column vector.
Answer(a)(iii) PO = [1]
(iv) Find the magnitude of Fé
Answer(a)(1V) ......oooeeeeeeeeeeeeeeeeee [2]

Continue on the next page...



(b)

NOT TO
SCALE

4a

@] 3b B

In the diagram, OA = 4a and OB = 3b.
R lies on 4B such that OR = ;—(123 + 6b).

T is the point such that BT = %52

(i) Find the following in terms of a and b, giving each answer in its simplest form.

(a) AB

Answer()(i)(@) AB = oo [1]
(b) AR

Answer(B)A)(D) AR = oo [2]
() OT

Answer(®)(D)(©) OT = oo [1]



Question 5
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(a) Describe fully the single transformation that maps triangle 4 onto
(i) triangle B,
ARSWEI(A) (L) <neeeene e et e e e et e e e e e e e aa e et e e rne e e aeeennne e ennes [2]
(ii) triangle C,
ARSWEI(A)(IL) ceeeeeniee et e e e e ete e e e e e e rnte e e b e e s e e e ae e ae e nnne e ennes [2]
(iii) triangle D.

ARSWEI(A)(TI1) «eeeenieeeeeee ettt e e e e et e e e e e e e ernte e e bae et e e e e e ae e nnne e ennes [3]
(b) On the grid, draw

(i) the rotation of triangle 4 about (6, 0) through 90° clockwise, [2]
(ii) the enlargement of triangle 4 by scale factor —2 with centre (0, —1), [2]

Question 6

f(x)=4x+3 g(x) = < j_ I (x , -1) h(x) =x% + 5x

(a) Work out

(i) h(-3).

AnSWer(a)(1) oo [1]
(i) hg(13).

Answer(@)(11) .....cccoeoeeeeieeieeeee e [2]

(b) Find f~1(x).
Answer(D) £ X)) = oo [2]

() (i) Solve the equation f(x) =23.

Answer(c)(1) X = .o [2]

(ii) Solve the equation h(x)=7.
Show all your working and give your answers correct to 2 decimal places.

Answer(c)(11) X = cooveevveeeeeaeane. OF X = iiiiiieeeeiee e [5]



Question 7
g(x)=1-2x h(x)=x*>-1
(i) Find gh(3).

AnSwer (1) c.vooei i [2]
(ii) Find g}(x).
ANSWEF (11) cvvieiii e, [2]
(iii) Solve the equation  h(x) = 3.
Answer (iil) x=.............. OF X =..ovirennnnn. 2]
(iv) Solve the equation  g(3x) =2x.
ANSWET (IV) X = .iiiiiiii i, [3]

Question 8

(@)

o

L

Continue on the next page...



(i) Draw the reflection of triangle 7 in the line y=>5.

(ii) Draw the rotation of triangle 7 about the point (4, 2) through 180°.
(b)

P - 0

NOT TO
SCALE

0 o S

In the pentagon OPQORS, OP is parallel to RO and OS is parallel to PQ.
PO =208 and OP = 2RQ.

——

O is the origin, OP = pand OS =s.
Find, in terms of p and s, in their simplest form,

(i) the position vector of O,
ANSWEP(B)(E) —erorerreese oo 2]

(i) SR.
Answer(B)(i) SR = oo 2]

(c¢) Explain what your answers in part (b) tell you about the lines OQ and SR.

B Ry s o (o) U [1]

Question 9

f(x)=4-3x gx)=3

(a) Find f(2x) in terms of x.

Answer(a) f(2X) = oo [1]
(b) Find ff(x) in its simplest form.
Answer(b) fl(x) = ..o 2]
(¢) Work out gg(-1).
Give your answer as a fraction.
ANSWET(C) oo, [3]

Continue on the next page...
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(d) Find f7'(x), the mverse of f(x).

Answer(d) £7HX) = oo [2]
(e) Solve the equation gf(x)=1.
ANSWEF(€) X = ..ot [3]
Question 10
f(x) = 4 - 3x e(x)=3"
(a) Find f(2x) in terms of x.
Answer(a) f(2x) = oo [1]
(b) Find ff(x) in its simplest form.
Answer(D) H(x) = oo [2]
(¢) Work out gg(-1).
Give your answer as a fraction.
ARSWEF(C) e [3]
(d) Find f7'(x), the inverse of f(x).
Answer(d) £7(X) = oo, 2]
(e) Solve the equation gf(x)=1.
Answer(e) X = ... [3]
Question 11
(a)
Y
S ———- - o
o
£ L S O S N S
30 U A S S S S
R
Tttt
1 2 3 4 5 6 7 8
(i) Write down the position vector of 4. .
Answer(a)(i) ( ) [1]
(i) Find |A_§ | , the magnitude of AB. " '
Answer(@)(11) .ocoeeeeeveeiiiiiieeeeeee e [2]

Continue on the next page...
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(b)

0

>
0] p

O is the origin, OP = p and O_é =q.
OP 1s extended to R so that OP = PR.

0Q 1s extended to S so that 00 = OS.

(i) Write down R_é in terms of p and q.

Answer(b)(1) @ e W

(ii) PSand RQ intersect at M and RM = 2MQ.

Use vectors to find the ratio PM : PS, showing all your working.

Answer(D)(i1) PM : PS= ...........

Question 12

(C))

(b)

(©)

(@)

(e)

®

=1, x=0 g =1-x h(x) =x2+1
1

Find fg(2).

Answer(a) ........

Find g™'(x), the inverse of g(x).

Answer(b) g1 (x) = ........

Find hg(x), giving your answer in 1ts simplest form.

Answer(c) hg(x)= ........

Find the value of x when g(x)=7.

Answer(d) x= ........

Solve the equation h(x) = 3x.
Show your working and give your answers correct to 2 decimal places.

Answer(e) x = .......cccooeeeeeeei.

A function k(x) is its own inverse when k~!(x) = k(x).

For which of the functions f(x), g(x) and h(x) is this true?

Answer(f) ........

NOT TO
SCALE

11



Question 13
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Draw the reflection of shape Q in the line x

Draw the enlargement of shape Q. centre (0, 0), scale factor —2 .
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Question 14
(@) PO= (_2 )
(i) P is the point (-2, 3).

Work out the co-ordinates of Q.
Answer(a)(1) (c..oc....... s eeeeineas ) [1]
(ii) Work out | }?él , the magnitude of FTé .
Answer(a)(11) ... [2]

(b)

NOT TO
SCALE

0]

OACB is a parallelogram.
5;4 =a and 5§ =b.
AN:NB=2:3 and AY = 2 AC.

(i) Write each of the following in terms of a and/or b.
Give your answers in their simplest form.

(a) ON
Answer(B)()(@) ON = oo 2]

(b) NY
Answer(B)(A)D) NY = oooooooovooeoeoooeeeeeeeoeoeeeeeee 2]

(ii) Write down two conclusions you can make about the line segments NY and BC.

ARSWEF(D)(I1) .ottt et eae et e s e et e ene e e enne e

13



Question 15

f(x)=2x-3

(i) Work out f(4).

(ii) Work out fh(-1).

(iii) Find f7(x), the inverse of f(x).

(iv) Find ff(x) in its simplest form.

(v) Show that the equation f(x) = g(x) simplifies to

Answer(a)(v)

Question 16

o(x) = x1+1 12 h(x) = 3*
ARSWEF (i) wvveveveeoeeeeeeeeeee [1]
ARSWEF (1) <. 2]
ARSWeF (HH1) +. v 2]
ARSWEF (IV) e 2]
27~ 3x—6=0.

[3]

14
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On the grid,

(i) draw the image of shape 4 after a translation by the vector (

[2]

(ii) draw the image of shape 4 after a rotation through 90° clockwise about the origin.
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Question 17
f(x)=5x-2

(a) Work out
i) £2),

(i) hg(17).

(b) Solve g(x)=x+3.

_3’

x#3 h(x) = 2x* + 7x
ANSWer(@)(1) .ooceeeeeeeeeeeeeeee e [1]
Answer(@)(11) .....oooeeeeeeeeeeeeeeeeeeeee e [2]
Answer(b) x = ..o, OF X = i [3]

(¢) Solve h(x) = 11, showing all your working and giving your answers correct to 2 decimal places.

(d) Find £1(v).

(e) Solve gl(x)=-05.

Question 18

Answer(c) x = .....cccoovuevveeenn. OF X = it [5]
Answer(d) £7HX) = oo [2]
ARSWEF(€) X = oo [1]

16



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

ATSWEF(Q) oot et ettt e e e e e e e et a ettt ee et e e e e aant b anaaeeeaaaaeeeanan

(b) On the grid, draw the image of
(i) ftriangle A after a reflection in the line x = -3,
(ii) trangle 4 after a rotation about the origin through 270° anticlockwise,

. . -1
(iii) triangle A4 after a translation by the vector ( )
Question 19

(2]
(2]

17
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(a) Describe fully the single transformation that maps
(i) flag 4 onto flag B,
ARSWEF(Q) (1) .ottt et e ettt e e te et et et ettt et e et en et e ans s e
(ii) flag 4 onto flag C.

ARSWEF(AI(IL) ettt e e e e et e e et e e e et e aae et e e e et eete et e et e e

2
(b) Draw the image of flag 4 after a translation by the vector (1 )

(¢) Draw the image of flag 4 after a reflection in the line x=1.
Question 20

[2]

(2]

18



fx) = 2v - 1 g) =22 +x h@) =2 x40

(a) Find ff(3).

ANSWET(@) e, [2]
(b) Find gf(x), giving your answer in its simplest form.
ANSWEr(D) oo [3]
(¢) Find f1(x).
Answer(c) £7UX) = [2]

(d) Find h(x) + h(x + 2), giving your answer as a single fraction.

ANSWer(d) .....ccooeeiiiiiiiee e [4]

Question 21

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SV SN S T O I S S
________________________________ ) U S ESUN RN R S S
________________________________ Y R S AUUUN SURUN RR S RN
(a) On the grid, draw the image of
(i) ftriangle 7 after a reflection in the line x=-1, [2]
(ii) triangle 7 after a rotation through 180° about (0, 0). [2]

Continue on the next page...
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(b) Describe fully the single transformation that maps
(i) triangle T onto triangle U,

Answer(b)(1)

(2]
(ii) friangle 7 onto triangle V.

Answer(b)(11)

Question 22

@ 7=y

(i) Find the value of |1‘;é[

Answer(a)(i) \FE,’I =
(ii) QO is the point (2, -3).

Find the co-ordinates of the point P.

HAnswarp(n) (2..8.. 5........ O — ¥ 1]
(b)
A
NOT TO
a M SCALE
0 N1 B

In the diagram, M is the midpoint of 4B and L is the midpoint of OM.
The lines OM and AN intersect at L and ON = 5 OB.

OA=aand OB = b.
(i) Find, in terms of a and b, in its simplest form,

(a) OM.

Continue on the next page...
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Answer(b)(1)(a) OM = oo [2]

() OL,

Answer(B)A)(D) OL = ooooovooeooeoeeeeoeo e [1]

() AL.

Answer(b)(1)(c) AL = oo [2]
(ii) Find the ratio AL : AN in its simplest form.

Answer(D)(i1) ..oovoeveeeeees T e [3]

Question 23

(a) Draw the image of
Iy
(i) shape A4 after a translation by ( 3 ) \ 2]

(ii) shape A after a rotation through 180° about the point (0, 0), 2]

Continue on the next page...
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(b) Describe fully the single transformation that maps shape 4 onto shape B.

ATSWET (D) oot bt et et ebe et e e eanean et e e e aaneeanaeaanas

Question 26

flx)=2x-1 g(x) = x#0 h(x)=2

(a) Find h(3).

ANSWEr(Q) .ooveieiiiiee e
(b) Find £g(0.5).
Answer(D) ..o
(¢) Find £71(x).
Answer(c) £7HX) = oo
(d) Find ff(x), giving your answer in its simplest form.
ANSWEr(d) oo

(e) Find (f(x))*>+ 6, giving your answer in its simplest form.

Answer(e) ...
(f) Simplify hh™(x).
ARSWET(f) e
(g) Which of the following statements is true?
f1(x) = f(x)
g (x) =g(®)
h7'(x) = h(x)
ANSWET(Z) o

(h) Use two of the functions f(x), g(x) and h(x) to find the composite function which is equal to al
Answer(h) ...

[1]

o1

22
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[2]
[2]

Question 25

e i J

R O | S

2

VI N

i ity — wi i — ki o — = = So = el e

[l Ml el

[ e e e El alatat s S

g g ) U U SN P

(a) On the grid, draw the image of

(i) triangle T after a translation by the vector (

- 1.

(ii) triangle T after a reflection in the line y

Continue on the next page...



(b) Describe fully the single transformation that maps triangle 7" onto triangle U.

ARSWEI(D) .ottt ettt e ae et e ae e
............................................................................................................................................................. [3]
Describe fully the single transformation that maps triangle 7 onto triangle .
..................................................................................................................................................... [2]
Question 26
fx)=2x+5 g(x)=2" h(x)=7—3x
(a) Find
» f3),
AnSwer(@)(1) «.cooeeoiiiiieiie e [1]
i) 2203).
Answer(a)(i1) [2]
(b) Find f1(x).
Answer(D) £ 710 = oo [2]
(¢) Find fh(x), giving your answer in its simplest form.
ANSWET(C) oo [2]
(d) Find the integer values of x which satisfy this inequality.
1< f(x) =9
ANSWEF() .o [3]

24



Question 27

(a) Describe fully the single transformation that maps

(i) shape 4 onto shape B,
g ) € RO

(ii) shape 4 onto shape C,
ARSWEF () (11) .ottt e et e et et n e st n st ne e st ne e e s e enen

(iii) shape 4 onto shape D.
Answer(a)(iil)

C
On the grid, draw the image of shape A after a translation by the vector ( 3) . [2]

25



Question 28

b NOT TO
SCALE
M
a
A
X
B

BC =aand AC =b.
(a) Find AB in terms of a and b.

Answer(a@) AB = .coooooeiieieee e, [1]

(b) M is the midpoint of BC.
X divides 4B in the ratio 1:4.

Find XM in terms of a and b.
Show all your working and write your answer in its simplest form.

Answer(b) XM = oo [4]
Question 29
flx)=2—-3x g(x)=7x+3
(a) Find
@ £-3),
........................................ [1]
i) 2(2v).
........................................ [1]
(b) Find gf(x) in its simplest form.
........................................ [2]
(¢) Find x when 3f(x)=7.
X S et [3]
(d) Solve the equation.
fx+4) —g(x)=0
X S e e [3]

26



Question 30

o X P

O is the origin and OPQRST is a regular hexagon.
OP =xand OT = y.
(a) Write down, m terms of x and/or y, in its simplest form,

() OR,

Gi) PO,

(iii) the position vector of S.

(b) The line SR is extended to G so that SR : RG=2: 1.

Find G_é, in terms of x and y, 1n its simplest form.

(¢) M is the midpoint of OP.

(i) Find W, in terms of x and y, in its simplest form.

(ii) A 1sapointon 70 such that TH : HO =3 : 1.

Use vectors to show that A lies on MG.

NOT TO
SCALE

[2]
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Question 31

(a) Describe fully the single transformation that maps
(i) triangle X onto triangle ¥,
(ii) triangle X onto triangle Z.

(b) (i) Draw the image of triangle X after a translation by the vector (_g )
Label this triangle P.

(ii) Draw the reflection of triangle P in the line y = 3.

[2]
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Question 32

()
(i)
(iii)

(iv)

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

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

29



Question 33

4
x—=3""

flx)=5x+7 glx)=
(a) Find

@ fe(D),

.................................................. [2]
(i) gf(x),
__________________________________________________ [2]
(iii) ¢7'(¥).
G ) = . [3]
(iv) f1(2).
.................................................. [1]
[3]

(ii) Solve 5x* —8x—25=0.
Show all your working and give your answers correct to 2 decimal places.

(b) flx) = g(x)

(i) Show that 5x* —8x—25=0.
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Question 34

On the grid, draw the image of

(i) shape 4 after a reflection in the line x =1,

(ii) shape A4 after an enlargement with scale factor -2, centre (0, 1),

[2]
[2]
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Question 35
fix)=2x+1 g(x) = x2+4 h(x) = 2%

(a) Solve the equation  f(x) = g(1).

X e [2]
(b) Find the value of th(3).
................................................... [2]
(¢) Find f1(x).
) = o [2]
(d) Find gf(x) in its simplest form.
................................................... [3]
(e) Solve the equation h~!(x)=0.5.
X et aas [1]
| Y
S T R
Wirite down the value of k.
= [1]
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Question 36

R M 0
T
r A NOT TO
SCALE
0 p P
(a) Find, in terms of p and/or r, in its simplest form
@ MO,
MO = oo 1]
Gi) MT,
= [1]
(i) OT.
OF = oo [1]
(b) RQ and OT are extended to meet at U.
Find the position vector of U in terms of p and r.
Give your answer in its simplest form.
................................................... [2]
— [ 2k —
(©) MI=(" | and |mT| = V180.
Find the positive value of .
= [3]

33



Question 37

o m-(2) (3

(i) Work out 2m — 3n.

5
(i) Draw the image of triangle 7 after a translation by the vector (_ 2). [2]
(ii) Draw the image of triangle 7 after a reflection in the line y = 1. [2]

(iii) Describe fully the single transformation that maps triangle 7" onto triangle Q.
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Question 38
@ m=(5) =7

(i) Work out 2m — 3n.

(ii) Calculate |2m—3n| .

.............................................. [2]
(b) ®
A
a NOTTO
"t SCALE
0 b B
In the diagram, O is the origin, O4 =aand OB =b.
The point M lies on AB such that AM : MB=3: 2.
Find, in terms of a and b, in its simplest form
(a) 4B,
AB = oo [1]
(b) AM.
AM = oo 1]
(c) the position vector of M.
.............................................. [2]
(ii) OM is extended to the point C.
The position vector of C'is a + kb.
Find the value of k.
K= [1]



Question 39
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(2]

(a) Draw the image when triangle A is reflected in the line x = 1.

(2]

).

2
3
(¢) Draw the image when triangle 4 is enlarged by scale factor 2 with centre (4, 5).

(b) Draw the image when triangle 4 is translated by the vector (

(2]

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

K]

36



Question 40

(a) y=2+42. x40

(i) Find the value of y when x =—6.

(ii) Find x in terms of y.

(b) glx) =2—x h(x) =27

(i) Find g(5).

(ii) Find hhh(2).
(iii) Find x when g(x) = h(3).

(iv) Find x when g (x) =—1.

Question 41
flx)=2x+1 g(x)=3x—-2

(a) Find hf(2) - fh(1).

(b) Find gf(x), giving your answer in its simplest form.

(c) Solve the inequality f(x) > g(x).
(d) Solve the equation h(x) = %
(¢) Find g '(x).

(f) Find %+ ().

Give your answer as a single fraction.

(g) Solve the equation f!(x)= 4.

B T s [1]
X S e [3]
................................................. [1]
Ol [2]
x=_ A R B [1]
h(x) = 3*
................................................. [3]
................................................. [2]
................................................. [2]
X T e [1]
8T ) = e, 2]
................................................. [3]
R U [1]
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Question 41

(a) v= (:g)

(i) Draw the image of triangle 4 after the translation by vector v. [2]

(i) Calculate |v].

38



Question 43

(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]
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Question 44

12

10

L i
10, -8 i-6 -4 -2 10 2 4 6 8 10 i 12 14

10

12

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

(ii) shape C.

(b) Draw the image of shape A after rotation through 90° anticlockwise about the point (3, —1).

(c) Draw the image of shape 4 after reflection in y = 1.
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Question 45
f(x) = 3x—2 g(x) =x” h(x) = 3"

(a) Find £(-3).

................................................... [1]
(b) Find the value of x when f(x) = 19.
o T 2]
(c) Find th(2).
................................................... 2]
(d) Find gf(x) +f(x) +x.
Give your answer in its simplest form.
................................................... [3]
(¢) Find £ (x).
£ () = e [2]
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Mnestion 44
--1';|
12- .......... .......... .......... .......... .......... .......... .......... .......... 777

R EUR MRS UV MUV PR S AU SOROOR SO SO

10.. .......... ..........

On the grid, draw the image of

6
(i) triangle 7" after translation by the vector (_ i) , [2]
(ii) triangle 7 after rotation through 90° anticlockwise with centre (4, 10), [2]

(iii) triangle 7 after enlargement with scale factor % , centre (10, 0). [2]
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Question 47

() (i) Draw the image of triangle 4 after reflection in the line x = 4. [2]
(ii) Draw the image of triangle 4 after rotation of 90° anticlockwise about (0, 0). 2]
(iii) Draw the mmage of triangle 4 after translation by the vector (_i) [2]
(b) Describe fully the single transformation that maps triangle 4 onto triangle B.
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Question 48
y

Y
=

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

(2]
(2]
(2]

3]

44



Question 49
f(x)=1-2x g(x) =x+4 h(x) =x*+1

(a) Find f(—1).

................................................. [1]
(b) Solve the equation.
2f(x) = g(x)
s N S UR 2]
(¢) Find fg(x).
Give your answer 1n its simplest form.
................................................. (2]
(d) Find hh(2).
................................................. [2]
(¢) Find 1 (x).
£ (X)) = e [2]

45



Question 50
()

|
~]
|
[=)}
|
(]
|
N
|
(98]
|
2
|
—
[}
—

Continue on the next page...
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(b)

y

X

6o 1 2 3 4 5

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

4
(¢) The point A is translated to the point B by the vector (33) :
|4B|=12.5

Find u.
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Question 51
(a) f(x) =2x-3 g(x) =x*+1

(i) Find gg(2).

................................................ [2]
(ii) Find g(x+2), giving your answer in its simplest form.
................................................ [2]
(iii) Find x when f(x) = 7.
b o [2]
(iv) Find £ (x).
£ ) = e [2]
(b) h(x)=x".x>0
(i) Calculate h(0.3).
Give your answer correct to 2 decimal places.
................................................ [2]
(ii)) Find x when h(x) = 256.
X D e [1]
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Question 52

f(x) =8—3x g(x) = l_fl,x%—l

X

(a) Find

() hf(%),

@ii) gh(-2).

(i) ¢ ().

(iv) £7U(5).

(b) Write f(x) + g(x) as a single fraction in its simplest form.

h(x) =2*
................................................. [2]
_________________________________________________ [2]
9 () = e, [3]
................................................. [1]
................................................. [3]
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Question 53
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=2

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

(2]

)

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

[3]

1

(iii) Draw the image of triangle A after an enlargement by scale factor —7 centre (3, 1).

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

3]
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Question 54

(a)

Find

@ |[oB].
(i) BC.
(b)

. (4 . 8 (=3

oi=()  ap=(3)  ac=(7})
BC =

S R
NOT TO
b SCALE

X
P ; (0]

PORS is a parallelogram with diagonals PR and SQ intersecting at X
FQ’ =aand PS=b.

Find @; in terms of a and b.
Give your answer in its simplest form.
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Question 55

5
|
|
|
|
|

g g Py |

JRRDRRpRS S

T

1

I
e e e

R s oo b o e o o — T S, S . ]

T
I
|
'
'
|

6- R
5_ -
- 4- R

34---—-

——— o4

OV e S

S, I S

1

e el e A

-—3 4

g

(a) Describe fully the single transformation that maps

(i) triangle 4 onto triangle B,

2]

(ii) triangle 4 onto triangle C,

. [3]

(iii) triangle 4 onto triangle D.

. [3]
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Question 56
B —3) (5 (14
® a_( 2 "‘(4) "_(9)
(i) Find 3a—2b.

[2]
(i) Find | a i '

(iii) ma—+nb=c

Write down two simultaneous equations and solve them to find the value of s and the value of #.
Show all your working.

(b)

NOTTO
C SCALE

o

B 4

E
A

OAB is a triangle and C is the mid-point of OB.
Dis on 4B such that AD : DB =3 : 5.

OAE is a straight line such that O4 : AE=2: 3.
04 =aand OC =c.

Continue on the next page...
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(i) Find, in terms of a and ¢, in its simplest form,

(a) 4B,

AB = oo [1]
(b) 4D,

AD = oo [1]
(c) CE,

CE = oo [1]
@ CD.

CD = oo [2]

(ii) CE = kCD

Find the value of k.
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Question 57
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3]
[1]
[2]

)
S -]

(ii) triangle 4 after a translation by the vector (

(a) Describe fully the single transformation that maps triangle 4 onto triangle B.
(i) triangle 4 after a reflection in the x-axis,

(b) On the grid, draw the image of



Question 58

Y

10

(a) Describe fully the single transformation that maps

(i) flag 4 onto flag B,

(b) Draw the reflection of flag 4 in the line y =—1.
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Question 59

(a)

(b)

©

(d)

(®)

3

f0) =137~

#F—2 g(x)=8x—5 h(x) =x>+6

Work out g(%)

................................................... [1]
Work out ff(2).

................................................... [2]
Find gg(x), giving your answer in its simplest form.

................................................... [2]
Find g '(x).

8 ) = e [2]

Write g(x) —f(x) as asingle fraction in its simplest form.

................................................... [3]
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Question 60

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

(b) On the grid, draw the image of

(i) triangle 4 after an enlargement, scale factor —%. centre (3, 0),

: : -3
(i) triangle 4 after a translation by the vector ( 1) ,

(2]

(2]
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Question 61

o0

=~

o)

f

! / :
Ll -~

.|
-2

5% 3 5 4 567

(a) Describe fully the single transformation that maps
(i) triangle 4 onfo triangle B,

Continue on the next page...

59



(ii) triangle 4 onto triangle C.

.................................................................................................................................................... [3]
(b) On the grid, draw the image of
(i) triangle 4 after an enlargement, scale factor f%_, centre (3, 0), [2]
. . . -3
(ii) triangle A after a translation by the vector ( 1) , [2]
Question 62
f(x)=7x—2 g(x)=x"+1 h(x) = 3"
(a) Find gh(2).
.................................................... [2]
(b) Find £~ 1(x).
gty — T W NN D [2]
© g =ax*+bx*+ec
Find the values of @, b and c.
(©) geg()=ax*+bx’+e¢
Find the values of @, b and c.
O R R R TS R R DR
', ...
L= s nnsinnannsnassiii Tt saTaee

(d) Find x when hf{x) = 81.

X o e [3]



Question 63
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(a) (i) Translate shape 7 by the vector (

(2]

Label the image 4.

(ii) Rotate shape 7" about the point (5, 3) through 180°.

(2]

Label the image B.

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

- [3]

(2]

(b) (i) Reflect shape T in the line y =x.
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Question 64

f(x) = 2x—3 g(x) =9—x* h(x) = 3%
(a) Find
@ f),
.................................................... [1]
@ii) hg(3),
.................................................... [2]
(iii) g(2x) in its simplest form,
.................................................... [1]
(iv) fg(x) in its simplest form.
.................................................... [2]
(b) Find f ' (x).
£ ) = e 2]
(¢) Find x when 5f(x)=3.
X T e [2]
(d) Solve the equation gf(x) =—16.
X = O X = iiiieiieeeeene [4]
(¢) Find x when h™' (x) =—2.
X e [1]
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Question 65

—38
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(a) Describe fully the single transformation that maps shape 4 onto shape B.

- [2]

(b) On the grid, draw the image of

(2]
(2]
(2]

),

3
4
shape A after a rotation through 180° about (0, 0),

(i) shape A4 after a translation by the vector (

(i)

shape A after an enlargement, scale factor 2, centre (—7, 0).

(iii)
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Question 66

YA
¥A4(0,5)
NOT TO
X SCALE
B(-3.4)
0 >
(i) Write OA as a column vector.
04 = ( [1]
(ii) Write AB as a column vector.
AB = ( [1]

(iii) 4 and B lie on a circle, centre O.

Calculate the length of the arc 4B.

64



Question 67

10

f(x)=7—2x gix)=—.x#0

X

(a) Find

@ f(=3).

@ii) hg(30),

i) £ 7'(x).

(b) Solve.
g2x+1)=4

(¢) Simplify, giving your answer as a single fraction.

% +g(x)

(d) Find h"1(19683).



Question 68
A line 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.

e e [3]
(b) The line 4B is transformed to the line PQ.
Find the co-ordinates of P and the co-ordinates of O after 45 is transformed by

: 5
(i) a translation by the vector (_ 2),

(... 8 o 8 ) e eneenen )
O (e e ) [2]
(ii) a rotation through 90° anticlockwise about the origin,
P o\ & e )
O (o ) e ) [2]
(iii) a reflection in the line x = 2,
Po(coee e )
O (oo s eeereeee e ) [2]

Continue on them next ...
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Question 69
f(x) = 4x—1 g(x)=x" h(x) =37*

(a) Find in its simplest form

i f(x-3),

................................................. [1]
(ii) g(5x).
................................................. [1]
(b) Find f ().
€5 1A [2]
(c) Find the value of hh(l), correct to 4 significant figures.
................................................. [3]
(d) (i) Show that g(3x—2)—h(—3) can be written as 9x? —12x—23.
12]
(i) Use the quadratic formula to solve 9x? —12x—23 = 0.
Give your answers correct to 2 decimal places.
X = e OFX = e [4]
(e) Find x when f(61) = h(x).
X T e [2]
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Question 70

x#3 h(x) = &

f(x) = Tx—4 g =2

(a) Find g(6).

................................................. [1]
(b) Find fg(4).
................................................. [2]
(¢) Find fh(x).
................................................. [1]
¢
(d) Find (Tx) +g(x).
Give your answer as a single fraction, in terms of x, in its simplest form.
................................................. [3]
(e) Find the value of x when f(x+2)=—11.
X T e [2]
() Find the values of p that satisfy h(p) = p.
................................................. [2]
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Question 71

)

—
=

[l S I VS TN I e S =]

H"

—10
(a) (i) Draw the image of triangle 4 after a reflection in the line y =—x. [2]

: : : -2
(ii) Draw the image of triangle 4 after a translation by the vector (_ 9). [2]

(b) Describe fully the single transformation that maps

(i) tnangle 4 onto triangle B,
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Question 72

(@

(b)

(©)

(@)

(e)

()

f(x) = 3x+2 g(x)=x>+1
Find h(4).

Find fg(1).

Find gf(x) in the form ax* +bx+c.

Find x when f(x) = g(7).

Find f '(x).

Find @er.
fx

Give your answer as a single fraction, in terms of x, in its simplest form.

(g) Findxwhen h '(x)=2.
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Question 73
-(3) a=(3)
(3) p= 5 q= . 7

(i) Find 2p+q.

(i) Find |p].

— (=3
(b) A4 1s the point (4, 1) and 4B = ( 1).

Find the coordinates of B.

(¢) Theline y=3x—2 crosses the y-axis at G.

Write down the coordinates of G.

(a)

T NOT TO
SCALE

o C

In the diagram, O is the origin, OT = 27D and M 1s the midpoint of 7C.
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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[2]
[2]
2]

-1
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Question 74

T \\_____ el

(b) Draw the image of triangle T after a rotation through 90° clockwise about (0, 0).

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

(a) Draw the image of triangle 7 after a reflection in the line y



Question 75
f(x) = 4—3x g(x) =x’+x h(x) =3*

(a) Find fh(2).

................................................. [2
(b) Find f'(x).
il Pt D ) T, [2]
(c) Simplify.
@ f(1—2x)
................................................. [2]
) gf(x) —9g(x)
................................................. [4]
 —"
(d) m—g
Find the value of k.
K= e [2]

73



Question 76

(a) On the grid, draw the image of

(i) triangle A after a rotation of 90° anticlockwise about (0. 0),
" , : &
(ii) triangle A after a translation by the vector (_ 5).

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

[2]

[2]

[3]
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Question 77
f(x):x2+l gix)=1-2x h(x):%‘ x#0 j(x)=5"‘

(a) Find the value of

) f03).
................................................. [1]
(i) gf(3).
................................................. [1]
(b) Find g_1 (x).
T e [2]
(¢) Find x when h(x) =2.
R . N [1]
(d) Find g(x)g(x) — gg(x). giving your answer in the form ax* +bx +c.
................................................. [4]
(e) Find hh(x), giving your answer in its simplest form.
................................................. [1]
(H Find(5).
................................................. [1]
(g) Find x when j~'(x) = 2.
B ol [1]
(h) J(x) =hg(-12)
Find the value of x.
- . (2]
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Question 78

|
o0
|
-1
|
o
|
wh
|
s
|
%)
|
]
|
i
o
o
[
%]
T
th
(=}

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

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

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

[2]
(2]
(2]
(2]
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Question 79

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

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

(d) Describe fully the single transformation that maps shape A4 onto shape C.

. [3]
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Question 80

14

12

10

B/

=14 =12 +—10 - 58 —6 —4 =2 0 2 - 6 8 10

—8

-10

(a) Describe fully the single transformation that maps

(i) triangle 4 onto triangle B,

. —_ " —5
(b) Draw the image of triangle A after a translation by the vector (_ | 0).

(¢) Draw the image of triangle A after a reflection in the line y = 4.
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Question 81

f(x) = 3x—2 g(x)=5x—7 h(x) =x? +x j) =3*
(a) Find
@ f(2),
................................................. [1]
(i) (2,
................................................. [1]
(i) gf(2).
................................................. [1]
(b) Find f7'(x).
)= XA s [2]
(c) Find hf(x), giving your answer in the form ax” +bx+c.
................................................. [3]
(d) Find the derivative of h(x).
................................................. [1]
(¢) (i) Findxwhen j '(x)=4.
R A [1]

(i) Simplify 'j(x).



Question 82

s . " .
The position vector of P 1s ( ) and the position vector of 0 is ( 5).

3

(i) Find the vector PQ.

aE

(ii) R 1s the point such that PR = 3@.

Find the position vector of R.

)

Question 83

U
NOT TO
SCALE
u
¥y
0 k N
OT =t,0U = u and UY = 2YT.
(i) Find OY in terms of t and u.
Give your answer 1n 1ts simplest form.
100 2 T 2]
(i) Zison OT and YZ is parallel to UO.
Find OZ in terms of t and/or u.
Give your answer 1n its simplest form.
OZ = oo []
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Question 84

(a) On the grid, draw the image of
(i) triangle T after a translation by the vector (_?)
(ii) triangle T after a rotation, 90° clockwise, about the origin,
(iii) ftriangle 7 after an enlargement, scale factor —%, centre (—2, 3).

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

2]
2]
2]
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Question 85
CREE
() 2a+b,

© [b].

13
(ii) a-tkb = ( m) ., where k and m are integers.

Find the value of & and the value of m.

Continue on the next page...

2]

Kl
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(b)

0 P

OABC is a parallelogram and O is the origin.
M 1s the midpoint of OB.
N is the point on 4B such that AN : NB =3 : 2.

w:pandO_ézq.

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

(a) OB
OB

b) CM
CM =

() MN
MN =

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

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

NOT TO
SCALE

[1]

[3]
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Question 86
f(x) =3—2x g(x) =x*+5
(a) Find f(=5).

(b) Find ff(x).
Give your answer 1n its simplest form.

(¢) Solve g(x)=f(x)+37.

(d) Find f~'(x).

(e) Find hf(x) +g(x).
Give your answer 1n its simplest form.

Question 87
f(x) =2x—1 g(x)=x2+2x
(a) Find the value of

@® hQ@),

() fhQ3).

(b) Solve the equation gf(x) = 0.

(©) P (x) = f(x)

Find p(x).



Question 88

The diagram shows three triangles, T, 4, and B, drawn on a 1 cm? grid.

J}

8

A
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Question 89

— (=2
(a) F1sthe pomt (5, —2) and FG = ( 3).
Find

(i) the coordinates of point G,

PP ) [1]
Gi) S5FG.
( ) [1]
Gii) |FG|.
................................................. [2]
(b)
A ¢ B
a 2 NOTTO
SCALE
o ° =
OABC 1s a parallelogram.
Pis apoint on 4C and Q 1s the midpoint of 4B.
OA=aand OC = c.
(i) Find, in terms of a and/or ¢
(a) 40,
A = e [1]
®) 00.

Continue on the next page...
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i |
(ii) OP—33+3C

(a) Show that O, P and Q lie on a straight line.

(b) Write down the ratio OP : OQ.
Give your answer 1 the form 1 : .
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Question 90

" |

(a) On the grid, draw the image of triangle A after

—4
(i) a translation by the vector ( 5),
(ii) areflection in the line x = 1,

(iii) an enlargement, scale factor 2 and centre (—5, —2).

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

2]

2]

2]
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Question 91
f(x) =3—-5x

(i) Find x when f(x) =—5.

(i) Find ' (x).
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Question 92
(@)
A

H

1
VIEE WE A T W P R IEE
-1
B
=9,
=3
~4
(i) On the grid, draw the image of
(a) shape A after an enlargement, scale factor 2, centre (0, 1), [2]
(b) shape A4 after a reflection in the line y = x—1. [3]

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

Continue on the next page...
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(b)

-2
g P

OABC is a trapezium and O is the origin.
M is the midpoint of 4B.

OA=p. OC=q and 04 =2CB.

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

NOT TO
SCALE

[3]

91



Question 93
f(x) = 1 +4x g(x) = x*

(a) Find

@ gf3),

................................................. [2]
(i) fex),
................................................. [1]
(i) f'f(x).
................................................. [1]
(b) Find the value of x when f(x) = 15.
= s A e [2]
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Question94
()

><:

(i) Draw the image of triangle 7 after a reflection in the line y = x.

—{
(ii) Draw the image of triangle T after a translation by the vector ( 3).

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

Continue on the next page...
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(b) A quadnlateral P 1s enlarged by a scale factor of 1.2 to give quadrilateral Q.
The area of quadrilateral P is 20 cm?.

Calculate the area of quadrilateral Q.

94



Question 95
(a) Draw the lines of symmetry of the rectangle.

[2]
(b)

wn

o J

/’/ A -2
-3
C
=y
-6
—7
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(i) Describe fully the single transformation that maps

(a) triangle 4 onto triangle B,

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

(b) triangle 4 onto triangle C.

............................................................................................................................................. [3]
(ii)) (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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Question 96

f(x) = 2x—1 g(x) =3x—2 h(x)=%, x#0 i(x) =5"
(a) Find
@ f(2),
................................................. [1]
i) gf(2).
................................................. [1]
(b) Find g~' ().
T T Y 2]
(¢) Findxwhen h(x)=j(-2).
= T T — 2]
(d) Write f(x)—h(x) as a single fraction.
................................................. 2]
(¢) Find the value of jj(2).
................................................. [1]
(f) Find x when j~' (x) = 4.
X T e 2]
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Question 97

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

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

98



Question 98

o ) 0

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

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

Continue on the next page..

(2]
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(b)

NOT TO
SCALE

o P

OABC 1is a trapezium with OA4 parallel to CB.

M is the midpoint of CB and N is the point on 4B such that AN : NB=1:2.

O 1s the origin, O4 = P. OC = q and CB = 3

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

e

(@) OB

() 4B

(¢) MN.

(ii) 04 and MN are extended to meet at G.

Find the position vector of G in terms of p.

Tk W W S—— [1]
AB =, 2]
MN = oo [3]

................................................. 2]
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Question 99

( Om )
40m

Find the two possible values of m.

_205
2

(@)

(b)

0 c €
OABC is a parallelogram.

OA=aand OC=c.
P is the point on CB such that CP : PB=3: 1.

(i) Find, in terms of a and/or ¢, in their simplest form,

(a) AC,

(b) CP,

(c) OP.

(ii) OP and 4B are extended to meet at Q.

Find the position vector of Q.

NOT TO
SCALE
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Question 100

(a) Describe fully the single transformation that maps

(i) shape A onto shape B,

(i) shape A4 onto shape C,

(iii) shape A4 onto shape D.

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

. 2]
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Question 101

)= 10— g =2, x#0 b=
(@ () Find g(%)
(i) Findhg (%)
(b) Find x when f(x)=7.
e
(¢) Findx when g(x) =h(3).
o
(d) Find j 7' (x).
i@ =

0 (F))" = () = ax? + bx +c

Find the values of @, 5 and c.

(¢@) Findxwhen h™'(x) = 10.
g

g* j(x) = 5-2x
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Question 102
() =)
(a) p= 3 q-= 1

Find

» 3q,

() p—q.

i |pl.

— U4
(b) B is the point (2, 7) and AB = ( 6)'

Find the coordinates of 4.

Continue on the next page....
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(©

NOT TO
SCALE

In triangle OGH, M is the midpoint of OH and K divides GH 1n the ratio 5 : 2.
0G = g and OH = h.

Find MK in terms of g and h.
Give your answer 1n its simplest form.

Question 103
£ = 2x—1 (%) = 3x+2 h(x) =1 x #0 i) = 22

(a) Find j(—1).

(b) Find x when f(x)+g(x)=0.

(¢) Find gg(x), giving your answer in its simplest form.

(d) Find hf(x)+gh(x), giving your answer as a single fraction in its simplest form.

Continue on the next page...
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(¢) When pp(x)=x,p(x) is a function such that p#] (x) = p(x).

Draw a ring around the function that has this property.

£() = 2c—1 g(x) = 3x+2 h(x) =1.x#0 i) =+
[1]
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Question 104

(@)

(b)

A

6

5

4

3

2

1 i
(1}12345678 10’x
—2

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

(ii) (a) Rotate triangle 7" about (4, 2) by 90° clockwise.

Label the image P.

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

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

A
Q

K

The diagram shows triangle OHK, where O is the origin.

NOT TO
SCALE

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.

2]

[2]

[3]

[2]

(3]
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Question 105

f(x)=x—4 g(x)=2x+5
(a) Find

® f(=3)

) g7 ()

(i) f(x) xg(x) xf(x).

(b) Find x when h(x) = g(f(2)).

h(x) = 3°
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