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—QUESTION

The table shows a set of values for x and y.

X 1 2 4
1 9

9 22 2

d 4 16

y i1s inversely proportional to the square of x.

a) Find an equation for y in terms of x.

(b) Find the positive value of x when y = 16




(a) Find an equation for y in terms of x.
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(b) Find the positive value of x when y = 16
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White shapes and black shapes are used in a game.

Some of the shapes are circles.
All the other shapes are squares.

The ratio of the number of white shapes to the number of black shapes is 3:7

The ratio of the number of white circles to the number of white squares is 4:5

The ratio of the number of black circles to the number of black squares i1s 2:5

Work out what fraction of all the shapes are circles.
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QUESTION

L COIC Nas a voIumic ol ?S cIn.

The radius of the cone 1s 5.13 cm.

_ _ Volume of cone = lmik
I(a) Work out an estimate for the height of the cone. 3

'n—:—.-—-‘

John uses a calculator to work out the height of the cone to 2 decimal places.
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(b) Will your estimate be more than John’s answer or less than John’s answer?
(uve rea
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(b) Will your estimate be more than John's answer or less than John's answer”
Give reasons for your answer.
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—QUESTION

I is an integer greater than 1

[Prove algebraically that n* —2 — (n — 2)* 1s always an even number.
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There are 9 counters 1n a bag.

7 of the counters are green.

2 of the counters are blue.

Ria takes at random two counters from the bag.

Work out the probability that Ria takes one counter of each colour.

You must show your working.
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ABCD is a rhombus.

0

The coordinates of A are (5,11)

Find an equ

The equation of the diagonal DB 1s y = Ex +6

W

1300nal AC
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0 >
OABC is a parallelogram.
04 =a and OC =¢

X is the midpoint of the line AC.
OCD is a straight line so that OC : CD =k : 1

Given that)ﬁ)) = 3¢- %a

find the value of k.




find the value of &.
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S {Total for Question 19 is 4 marks)

o)




-~ QUESTION Cloud

Solve algebraically the simultaneous equations

xt+yP =25

v—3x=13
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—QUESTION

ABCD is a quadrilateral.

AB = CD.

Angle ABC = angle BCD.

Prove that AC = BD.
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AB=cD (Shown in diagrom)

E)E'D= cﬁn

BC is oo common Side
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—QUESTION

The diagram shows a hexagon ABCDEF.

F

Given that angle 4BC = 30°,

2-v3)

rove that cosPBO =1 -
P Q 200

D

ABEF and CBED are congruent parallelograms where 48 = BC = x cm.
P 1s the point on AF and Q is the point on CD such that BP = BQ = 10 cm.
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B

4 and B are points on a circle, centre O.

BC is a tangent to the circle.
4OC is a straight line.
Angle ABO = x°.

ind the size of angle ACB, in terms of x.
1ive your answer in its simplest form.
ive reasons for each stage of your working.
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-~ QUESTION Cloud

Prove that the square of an odd number is always 1 more than a multiple of 4 I
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—QUESTION

J5 (\f'g + 18 ) can be written in the form a~/10 where a is an integer.

|IFind the value of a.
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—QUESTION

y is inversely proportional to d -

Whend=10,y=4

d 1s directly proportional to x”
Whenx=2,d=24

Find a formula for y in terms of x.

Give your answer 1n its simplest form.
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AQ'UFSEFI?N‘ Cloud

(a) Factorise a® — b?

(b) Hence, or otherwise, simplify fully (x? +4)? — (x? — 2)?
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tb)(a-b)  diseren of d- Suars

(otbYa-b)
b) Hence, or otherwise, simplify fully (x* +4)* — (x* - 2)
TR
(X%)° - (x-2)
=[xty xa)){ (xs) - (22
= (R2+2)x 6 culject Lke ferms
= G(Ax*+7) take out
R x*1) A




-~ QUESTION Cloud

There are only red counters, blue counters and purple counters in a bag.
The ratio of the number of red counters to the number of blue counters is 3 : 17

Sam takes at random a counter from the bag.

The probability that the counter is purple is (0.2

Work out the probability that Sam takes a red counter.
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-~ QUESTION Cloud

)
Simplify fully > 8% ~3

2x? — 6x




‘MODEL ANSWER

3x -¥x-3 (e 334

I1.—.
Ax™- 6x Ax [ x-3Y ax
factorise GnCeS S
. EALLO(S
Ix-Bx-3
=3xg= =9
4R =Y &

s i e 5Pt Yerm

311- s aa () in Ini“lt

(312 9x) +(x-3)

X (x-PN+(x-D) = (E;HI.I"E)




——QUESTION

Here is the graph of y =sinx® for —180 < x < 180

B =

Dn the grid, sketch the graph of y=sinx® -2 for —180 < x < 180
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On the grid, sketch the graph of y =sinx® -2 for —180 < x < 180

{;mnsmiian(_%) % unis




The point P has coordinates (3, 4)
The point Q has coordinates (a, b)

A line perpendicular to PQ is given by the equation 3x + 2y =7

Find an expression for b in terms of a.




—MODEL ANSWER

graditnt 0f PQ = %73 = o4
T4 &-3

Line !a'pu-liwlar tn‘ PR: 3x+ '.'15 =3
1y=-3a+7

— H=%m+%
y= mxre m=—%

l]mdiﬂﬁ of perpendimdar Luus

mm X Iﬂ = -
e gl
neg * 5
iy
ITIPQ §
b-4 .2
-3 3
trot mulkiply
b-lr a2 3(b-4) = 3(a-2)
asg ¥ 3b-12:20 -6 [PAMgn
3p = da+6
b=2a+d

3

ap 0 ek b #e
Subject




-~ QUESTION Cloud

n

5 > 1

n is an integer such that 3n + 2 < 14 and

n-+5
Find all the possible values of n.
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Given that

h can

be any integer such that »

> 1,

prove that

n* —n 1s never

an odd number.
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-~ QUESTION Cloud

Find the exact value of tan 30° x sin 60°

Give your answer 1in its simplest form.
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—QUESTION

The diagram shows a solid shape.
The shape is a cone on top of a hemisphere.

The height of the cone is 10cm.

The base of the cone has a diameter of 6¢cm.
The hemisphere has a diameter of 6em.

‘Work out the value of k.

|
Volume of a cone = Em-zfr

4
Volume of a sphere = 3 ar?

N

The total volume of the shape is kxcm’®, where k is an integer.
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ere are three dials on a combination lock.
ach dial can be set to one of the numbers 1,2, 3,4, 5

The three digit number 553 is one way the dials can be set, as shown in the diagram.

a) Work out the number of different three digit numbers that can be set for the
combination lock.

(b) How many of the possible three digit numbers have three different digits?
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DIGIT 1
1,2, 3, 1,5 — § pusHIBLE DIGTS |
. NUMbR! of
DIGIT 2 e S9N
1,2,3, 1,5 — § possiBLE DIGITS ML 2K
=5y S%5=115%

DIGIT 3 G)

1,2,3: 1,5 — § posHigLs DdIGIS

125 O
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Given that

find the possible values of x.

x:(Bx+5=1:2
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-~ QUESTION Cloud

I(a) Express V3 + /12 in the form a+/3 where a is an integer.

1Y Jb
(b) Express [T] in the form — where b and ¢ are integers.
3 c
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-~ QUESTION Cloud
IGive:n that x*—-6x+1=(x-a)-b forall values of x,

|(1) find the value of a and the value of b.

(ii) Hence write down the coordinates of the turning point on the graph of y=x?—6x + 1
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-~ QUESTION Cloud

h 1s inversely proportional to p

|p is directly proportional to Ji

|Given that =10 and 7= 144 when p==6
find a formula for A in terms of ¢
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-~ QUESTION Cloud

The functions f and g are such that

fix)=3x-1 and gx)=x>+4

(a) Find f'(x)

EEEEEEEEEEEE

Given that fg(x) = 2gf(x),

(b) show that 15x* -~ 12x -1 =10
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-~ QUESTION Cloud

There are only r red counters and g green counters in a bag.

counter is taken at random from the bag.

The probability that the counter is green is %

The counter is put back in the bag.

2 more red counters and 3 more green counters are put in the bag.

A counter is taken at random from the bag.

The probability that the counter is green is %

IFind the number of red counters and the number of green counters that were in the bag originally.
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-~ QUESTION Cloud

Bally plays two games against Martin.
n each game, Sally could win, draw or lose.

n each game they play,
the probability that Sally will win against Martin is 0.3

the probability that Sally will draw against Martin is 0.1

Work out the probability that Sally will win exactly one of the two games against Martin.
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-~ QUESTION Cloud

The straight line L has equation y = 3x — 4

The straight line L, is perpendicular to L, and passes through the point (9, 5)

Find an equation of line L,
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-IQN Cloud

IShirley wants to find an estimate for the number of bees in her hive.

—En Monday she catches 90 of the bees.
he puts a mark on each bee and returns them to her hive.

n Tuesday she catches 120 of the bees.
he finds that 20 of these bees have been marked.

(a) Work out an estimate for the total number of bees in her hive.

Shirley assumes that none of the marks had rubbed off between Monday and Tuesday.

(b) If Shirley’s assumption is wrong, explain what effect this would have on your answer
to part (a).
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—QUESTION

Make fthe subject of the formula d =

31— 1)
f-4
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N1 = 1)
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-~ QUESTION Cloud

X is proportional to \E where y > 0

y 1s increased by 44%

Work out the percentage increase in x.
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X is proportional to \[1_ where y>0 _ ~ - Kja-‘/
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Work out the percentage increase in x;
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—QUESTION Cloud

f and g are functions such that

12
f(x) = ﬁ and g(x)=3(2x+1)

(a) Find g(5)

(b) Find gf(9)

(c) Find g'(6)
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O Supgikse. € for = in g

9(sY= 3 ( us41)

- I(wy =1
(b) Find gf(9)
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-~ QUESTION Clpud

V180 - 24/5

5
Show that Tsf5_5 can be written in the form @ + — where @ and b are integers.

b
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QUESTION Cloud
|

DEF 1s a triangle.

D

P
F

P 1s the midpoint of FD.
O 1s the midpoint of DE.
—> —>
FD=a and FE=b
Use a vector method to prove that PQ is parallel to FE.




DEFis a triangle.

£is the midpoint of FD.
(7 is tie midpaint of DE

['E":a and FE'=|.I-

Use a vector methad to prove that PQis parallel o FE,
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The diagram shows two shaded shapes, A and B.
Ehape A is formed by removing a sector of a circle with radius (3x — 1)em from a sector

f the circle with radius (5x — 1)cm.
hape B is a circle of diameter (2 — 2x)cm.

(2-2x)em
‘+—»
2xcm

(3x - l)em A

5

The area of shape A is equal to the area of shape B.

ind the value of x.
ou must show all your working.




2-29em 1= Lz (1-12)
———p

2xem M= 1=-Xx

(3x-1)em A

H

The area of shape A is equal to the area of shape B. " A &

= x A%
Find the value of x. 360

You must show all your working.

Arees ol -E'L‘UPE_ B = dffo. o Secwr - Coakaat,

Ak g Secxr = LST L mx (§x-1) et

d6e°

= .é. 2K (Sx-3

Curour = UL 2 xy (Qa -0 ot

363

- E.s_K ~(3) © (€x-)(sx-)

15 -Cx S X+
= éﬂ{ ((g;:-l‘&"_ (_ax-.‘;‘B“{ (3x-)(32-)

At a2l
- —Lgﬂ(glgi‘ lhtm.‘_ljh(qlq__m“i;) ek b B

- L 1
= gn (ij. —hr-)fa. Cl1-x)f =2 )
| =X =Xpx 1
IﬂJ'CDL U‘l“ B = K(!'l]"" = 7((11_ -Z.:!.ti‘J i . _51‘13"“(1'}“"}
L E Zr1
() aﬂ('m‘_ Lm),x—.g;r;(;:-n.q . i b it
"""?‘ AR Lt (B2t _|g Vol
A& 6331H‘11 -tz 0 d x 1) X% vs

il M Meicles (Total for Question 22 is 5 marks)




-~ QUESTION Cloud

There are four types of cards in a game.

Each card has a black circle or a white circle or a black triangle or a white triangle.

© O A A

number of cards . number of cards - 3.5
with a black shape  ~  with a white shape ’

number of cards . number of cards - 2.7
with a circle ) with a triangle ’

Express the total number of cards with a black shape as a fraction of the total number of

fcards with a triangle.




MODEL ANSWER

Express the total number of cards with a black shape as a fraction of the total number of

cards with a triangle,
Ly bshoge 344

N (N TN
’f?runﬂ‘lra /9 £ 7 S6

Iy tfﬂl:."-"[uﬁ o b.,s‘l.,m B B T/ W -‘{Tl T
J Pz 27 Vhoikon o Afaage - U
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-~ QUESTION Cloud

Express 0.1 17 as a fraction.
You must show all your working.
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3__:0.\\-'?'\?\?- "

qet rid of the rEpe::d'.ncJ decmals

00 x = W2V 2 # _ .SU\Hrud’

- 0\ N7
X 0 g
qu(. = .6

JB
x = . - \\6




—QUESTION

A right-angled triangle is formed by the diameters of three semicircular regions, A, B and C

as shown in the diagram.

Show that

area of region A = area of region B + area of region C
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Cloud

rlrj\ﬁ Umcj\tcL VA lenﬂ)rhs a +hY = ¢t \./@
2 1
aren S - —%xTY X (—‘"{.) = ag"rr
a0 g X (3) - Bn
weon B+C 0 ot 4 U
R T \/@
J}U\L‘\‘or out _T%\: C&1+b )
bt -t S0 Subshfvie T ¢ C
® } +he,xj
. L 2
e At L amx (5) s T oc \/@mm




Question

Here 1s a speed-time graph.

A
61—

Speed (m/s) I EEP NN BN s

0 2 4 6 8 10

Time (¢ seconds)

(a) Work out an estimate of the gradient of the graph at =2

(b) What does the area under the graph represent?
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{a) Work out an estimate of the gradient of the graph at 1=2

"(‘&nﬂﬂﬂjf af -1

— r,_\nmnqe, n Y

dr\mnﬂe m X L -0

{(b) What does the area under the graph represent?

_____________ s_pecc} x Ywme = distance  Yravelled




Question

., B and C are three points such that

 —
AB =3a+4b

ﬁ.
AC = 15a + 20b

——a) Prove that 4, B and C lie on a straight line.

D, E and F are three points on a straight line such that

ﬁ.
DE = 3e + 6f

—
EF =-10.5e - 21f

(b) Find the ratio

length of DF : length of DE
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Cloud

{a) Prove that 4, B and C lie on a straight line.

£ ackor g COMMmon Pa]n“y

A = larle o AC 5 o tultjle
AC = SC3%+%) - % AR and the
Share Pn;n'} P‘ @
(b) Find the ratio
E BE = D_E. + EE

D collect e and f
= -75e -15¢ p
: DF DE
faor ~7.5e -1Sg 1 Ze v bg
-2.5 (3¢ + 6 ) Se + bf JO

':'SE-H;; g Ef*‘{ 5 )

ity ~25 YD L

GF.Fﬂs;ff :':::;[m‘ -0 B (Total for Question 15 is 5 marks)

—
s

3¢ ¥bf + -0.5¢ +-2




Question

A first aid test has two parts, a theory test and a practical test.

The probability of passing the theory test is (.75

The probability of passing only one of the two parts 1s 0.36

The two events are independent.

Work out the probability of passing the practical test.
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F P':'*SS -\Jqﬁur\j - 0?5

g\ theory = 12075 = 0.5 Lo

Pass one of < Parﬁ = 036

PAIS Jr\nf:ur\j , fail practical

0.45 x Y et coul prudEcqi =y

pass  prachical Lail Jr‘nf:orj

( \-'\j) x 0.25

0

0.35y + 0.15 “,j) = 0.36

J
Q?ij + 0295 "O.?S\j = 0. 36 @

collect Frms Y was fo {aH fl‘md‘icq

0.5y = Ol mss = 1-0.72 =0
y: QAL = 0.22 4 0.7g V0

0.5 (Total for Question 16 is 4 marks)
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y 1s directly proportional to the square root of 7.
y=15whent=9

f 1s inversely proportional to the cube of x.
=8 whenx=2

Find a formula for y in terms of x.
Give your answer 1n 1ts simplest form.




R

Educate
Cloud

5

_ 6y J
=6% => ’c-f ®

%:_K_ S0
2?:
§ i erms o X
\j; SE ’
gt = 25t B
1 T
t = 3= J

Suh htate out t

(Total for Question 17 is 4 marks)




Question

Work out the value of

You must show all your working.
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simp\lng mec,’r'.nns Cirst

(ﬂ\'l"“’ L & — power flips the
q

3 -’E"&['}‘Em
,Z-?:
JO
= x —‘-Lf—j N Yo
7 3 2
2% o« % JO
+x ¥
3's  cance) legt with 2 x &

7'¢ cancel =16 ]6\/@




Question

1 3

+ =1
2x-1 x-1

Solve

Give your answer in the form

p

+
2

Ja

where p and g are integers.
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Cvo$S MmH:Pl\j

JO

VO o+ 3C2%-])

|
-

(lx-NCx-))

-1 + 6x -3 = (2x =) x-))

v -4 s %t -3y

0 = Z2x* -\0x +5 YO

guadratic  formulo b % )b -bac

'\Q__i J 0t - (4 x7x9) J@

=1
rogts  can c‘.lr.ld = W

. 0* (0 - W0 e baye b do

—— To s J 6w
Y ;) =J7s
5% § s
1013‘7,5#? 2 ‘*J{D‘Stﬁ?
W - " 2

{ Total for Question 19 is 4 marks)




Question

The centre of a circle is the point with coordinates (—1, 3)

The point 4 with coordinates (6, 8) lies on the circle.

Find an equation of the tangent to the circle at A.

|Give your answer in the form ax + by + ¢ =0 where a, b and c are integers.




Educate
Cloud
Dlm(armm T
LI ..1-5 (6,3)
E—l,f‘:// 3 Tﬂmﬂtﬁ'lr
— m—
Hhe de’\ ents  Of the ragins ool erng:n*‘ are
per Pen dicwlor
by - 8-3 - 2 Vp
M. . =+ =Y =
rodins Ax 6 i} ‘] ;
JO . ‘
- -7 e o | dius)
M ANGENT = ( nﬁ&lm‘r ve reciprocql of :.h :i
\j*\j\ - m(Cx 'l.) - ’fmﬂjﬁﬂ{" hits (6, &)
g--? C:L-[;)J@ SU'LP'O:'?JL-FLFZ
s e /0
5&1-L’FU = ~2(x -6) 7;~r.+55‘8'2 :O




Question

The diagram shows three circles, each of radius 4cm.

The centres of the circles are 4, B and C such that 4BC 1s a straight line and
AB =BC=4cm.

Work out the total area of the two shaded regions.
Give your answer in terms of &




MODEL ANSWER

Work out the total area of the two shaded regions. SlnﬂLdEd = M"idd IE [:;I""{ | ﬂ

Give your answer in terms of x

- vlte arens
white oreos =7 L x Q
A B
st g v
i 10 {u\ﬁ% od 7 X @
p B R seghen

o
ﬁﬁmﬂ‘\t e = l.l X L\-r"i-xgmgﬂ [%) = LIL—J_EF\J

one Segmen* s W <600 - LU UxsinbO

ane I\ 560 7 Eeame-nﬂ

L]

—lone white area =2 433 ?(h'm' _4)

AN S
EY o

S}\mdﬁdﬁ =5 Mudle {:‘f[\lﬁ - b Q f@ "
Wb - (U= T T L i

{Total for Question 21 is 5 marks)
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Question

The equation of line L; is y=2x -5
The equation of line L,1s 6y +kx—12=0

L, 1s perpendicular to L,

Find the value of £.

You must show all your working.




MODEL

L, =2 3:21-5

L \ Sfmditﬂ{- = 2

ki smdicrd’ has o

Feerd&cq\mr Lnes

rewrde both lines Yz MXtC Lorm

Ly = by kx -I2 =0
-kx H2  -kxtl2
= —kar.i-\‘l
-'.-563 b
y=k v 2 Y0
ﬂm&m’fﬂ e mﬂa’riue redprocq\s
L. -k -3k
T " 3 =k
|
be 2 J@ k=3 .. J[D __________




Surface area of sphere = 477

3 of the surface area of this sphere is 757 cm’

—4Eind the diameter of the sphere.
ive your answer in the form ax/b where a is an integer and b is a prime number.
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—;3— of Swrface ovem = F5T
<3 23
1 of sueface orea = 25T
% x% <8
Whole Swfmce arep = 200 J(D
et = 200w
Cancel T ‘s o.ml diwde b
0 :’ o
= 50 “so r=Js0 J@
diometer = 2r = 2J50 or 25752 oJ2 -
=052




Questions

Make x the subject of the formula y =

42x-7)

5x+3
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M\A\*‘mPlj both swdes ‘oj the dehowfmq‘t'or

§(5xrd) - L (2x-7) YO

expand, Sxyt 3y = 31 2% o Ly

-%x

Sxy ~Bx 43y = _2% on one Side
_3:’ -33

S&\j -gx = -18 *Sj %D
.Plt or out the X
x ( Sy -%) = ‘23‘3‘1 J(D J@
divide by Sy-% 228 -3

x=-28-3 Lol ) 1 é _________________________
5y-3 (Total for Question 17 is 4 marks)




Questions

Tkg of carrots and 5 kg of tomatoes cost a total of 480p

cost of 1 kg of carrots: cost of 1kg of tomatoes =5:9

Work out the cost of 1 kg of carrots and the cost of 1kg of tomatoes.




MODEL

set an eqlua.i'{nn 0]

Fc + 5t

430 with w‘lﬂh’rs

0

sek another equation with ratios ; '.' ’g‘ so @ 9c = St \/‘G)
subshtute @ o ®
2e4qc = bsp O FerSt=bw0
¢=30
e = +%0 20 + St = 480 ]
t- 5% carrots ... go ____________________________
tomatoes SlJ, ....... J® ..........




Questions

The menu 1n a restaurant has starters, main courses and desserts.

There are 5 starters.
There are 12 main courses.
There are x desserts.

There are 420 different ways to choose one starter, one main course and one dessert.

Work out the value of x.
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Sx 11l x x = 4+ 20

60}(_ - 420 J(D

x = ¥ J@




Questions

For x = 0, the functions f and g are such that

f(x)=3x+4

(a) Find g '(x)

(b) Solve gf(x)=3
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a) Find g'(x
{\;r &j:gt;;[]xh 3’: l_:— 5+ 2 JE‘W .
535_3'2: i;;tz . (5x-2) - jl (x)
::‘nnzf&j-zfL . r () e (5%-2) J®
nge 4 tox ond X To g bx g'=. =

(b) Solve gf(x)=3

ase glx) = < +2 bt Substifute x:3x+b

>
Jrt + 2 ‘/3@
> - »5
x5

T3x+tr +2 = 15
-2 -

2 J@

ey =13 J _ 55
31* 'ur'“’ N 1‘61 ® X= ...t~ {j} .....................
s =9
3x=165 % x > (Total for Question 20 is 5 marks)

+3 +3




Questions

A, B and D are points on a circle with centre O.
CDE 1s the tangent to the circle at D.

Work out the size of angle ADC.
Write down any circle theorems you use.




unjlﬂ BAD = -,:;._" qﬂzjlt’; RoD

be camse mnjlc of Circumperence i halg J @

A k v the ongle o} centre

o anee BAD = 32° Jo

16‘ lj: ﬂnjlul. IHS'ldE '“'\Q Jﬂ'lqnjlﬁ

tj: ko - 37 - 5]
= q?
because cmjlts na A sum to I30
'j?_ Q7

becaunse veﬁicahj oppu:.'.’re qnjles are egual

r:u-.jLE 2= lB0-97-64
T
becawse angles in & A sum o (800

E

unﬁle x zzq:l-- 1 J J@

becawse 0. fadiws (OD) ond tangent Meeking form P’ 21




Question

ABCDEFGH is a cuboid.

G H
F .
Bi ol c
A D
AF=6.8cm
FC=13.6cm

Work out the size of the angle between FC and the plane ABCD.




0

3.6 3
6% S X = __E_j; [SEMp‘;fiES- To %’J
., \3.6 J
A C X = Sin ( T;.' ) 0

x= %




aﬁ+b

where a, b and ¢ are integers.

2
4-43 3 c
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Cross Mu\’t'lpkj Yo 36*’ He same denommator

35 () - 20438 oyppnds o 4-8+ 283 J0

(4% -3)CJR)D y 453 -3

rationalise SRR ?) o (D

| +2J3 WJ5+2 PN Bl eacpandsi'o W53 v 3 + 24 4603
T n sy (SRR = 4

collect Gike terms @ 0JR + 27w add +b  rom,
34 ¢




Question

Find the set of possible values of x for which

4 -25<0 and 12-5x-3x" >0

You must show all your working.
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wore Toot

fouid be postive or mf:ﬂ'n-z [s'ajn dwge}

x &5 .‘.ﬂ""'i—

7 (A

X <

£

¥
S S
2 2

or
7.5 «x ¢ 2.5 J®

To £t both ne ] ualites

revirife as

‘2‘53-‘?):;1 70

Mu\’tip\-] b\j -\ and .Flf'a 513

3x’s Sx -12 ¢ O

numbers that  x to 3?} -3¢
+ Yo 321‘ £5

2%’ 40y -4x-]2 <0

3 (x+3) 24 (x+3) <0
Cr match @

(x+DN (3 -4 ¢ O J(D
0% ﬂrﬂﬁl’tr S0

are t%4 and -4

roph
3 P under the X owxis
o Yy
«
-2 ¢ ¢ X |
3ox et J()
_7.5 ¢x ¢ 2.5 . -
_.3 Lo L._["'_ -
-3; -2.5 E. jlrs 1:5
shaded. ~z.54xci;5 J
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Question

Expand and simplify (3x — 1)(2x + 3)(x — 5)
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Expansion of firsy 2 terms

(3x-1)(2x+3) - 6x t 9x-2x -3 ()

 6xA I -3

Expansign With the tinal term -

(6x'+ ¥ -3)(x-5)

[T

X - 30% 4 R -35%-3x 415 (D)

3 Y




Question

(AR 1s a sector of a circle with centre ( and radius 6 cm.

6cm 6cm

The length of the arc AB is Srcm.

Work out, in terms of x, the area of the sector.
Give your answer in its simplest form.
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Question

There are only n orange sweets and 1 white sweet in a bag.

Saira takes at random a sweet from the bag and eats the sweet.
She then takes at random another sweet from the bag and eats this sweet.

n-1
n+1

Show that the probability that Saira eats two orange sweets is
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Total numMkbty of sweets - n+|

n
st take . Ploronge sweet) = T

- inClude ~1 because she alteady

n-1 eats | Orange Sweed
Ind toke P (Or'ﬂﬂc.’lﬂ SWEG*) = = = durihg firgt event®

P(onge Sweet on both rakes) - (‘ﬁﬁ")“ %)@

L n-[

N4t
(Total for Ouestion 16 is 2 marks)
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]
a) Rationalise the denominator of —
) NG

(b) Simplify fully 80 — /5
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Cloud
[a) Rationalise the denominator of % since ﬁ X JT < ¥,
| xJT Ng we fation alise the denomina tor
VS to equo! o T

JT

v

(1)

b) Simplify fully 80 — /5

%o - 15
2 Jikxs - A S
|
()
S als




Question

IShow that 0.5+ 0.237 can be written in the form — where m is an integer.
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0.15 = 0.15)5... .

0.223 - 0.2272%F . .

0.15 + 0.212% - 0378%8..... 0)

f x=033838%.....

lox - 0.31878 x 10

= 3.183F ...

000 X = 0-33%838 x 10600

- 33838 ... .-
1000 X -Jox - 318.18... - 3-181& ... .
4qox = 335
- 33 ()
49e

Simplification of x

31§ =5 = 35 =3

Qo =s 19¢ =2 CG




Question

B C D

ABC and DAB are similar isosceles triangles.

AB=AC
AD =BD

BC:CD=4:21

Find the ratio AB:AD
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Question

» o2 _(JE)E

Given that x +y=8

work out the value of n.
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WER =2
Educate
Cloud
n L L)x5 5
lt = llh 2“‘ 3@) I’ : 1{1) : IT
1
X=-n ?
s O
177
W Xty =8 _c
)35
5 ~ 2o
(n-3)*+ -8 —
.5
n-'_J 8 2
n E‘FT*";
35, s5¢ 5=
G@ A= o E ............................




Question

A solid cuboid has a volume of 300cm’
The cuboid has a total surface area of 370 cm’

The length of the cuboid is 20cm.
The width of the cuboid 1s greater than the height of the cuboid.

Work out the height of the cuboid.
You must show all your working.
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You must show all your working.

height
volumg - length x width x height
¢ )
Joo m-? = pom x widih x ""-55""" g oM
L]
. 108 om 1
wWildth x hﬁ-‘ghl‘ z W 15 [ @ _..._I:l,:}

Tota) Surface area < 1x (20 x height) + 2x (1o x width ) + 1 (width x height)

130 on : 2 [{iﬂx height ) + (20 aweddth) +(width x hught}]@

i
L

En'h‘r_r.m : {lﬂx(widlh+htjg|'ﬂ}}i I5 em
2

20 (wy) = 18515
= 13

Wrh )30 . g5

10

w:85-h —(®

: Eljm inating W 2
@mmt’ﬁ; ﬂﬂuwxhnlgmr

(E-E-h]h= 1 @ h # 6 because ot wo uld
W85 htis 0 mean h > W.
(h-25)(h-€)~0() nence, b+ 2.5 (1)

h:= 1.5 or h=6 25

(Total for Question 21 is 5 marks)

Work out the height of the cuboid. width




Question

a) Sketch the graph of y =sinx® for 0 < x < 360

Va

| |
90 180 270 360

[b) Solve the equation 2sinx®°=-1 for 0 < x < 360
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a) Sketch the graph of vy =sinx® for 0 < x < 360

When X =0 ,Yy:=5in0

= 0

L =%,y Smdo: |
2180 ,9:Sihig0 - O
L 11:,3-53*1 ‘H:T.-.|

b) Solve the equation 2sinx®=-1 for 0 < x < 360

25N Y = -1

. * i
gL T T—
z

. i i
sincg Sin 30° = = Q

'Fl.‘ll" - ,x.

1
2

+’ . 1804 30 and 360 -30

. 210" and 330” (Y

Shoutd be within Iﬁﬂ'h !ﬂﬂ‘ ﬂ:lnag

2la', 310

X730, y-5in B8O =0

i)
i

{Total for Question 22 is 4 marks)




Question

_4E is a circle with centre (0, 0)
1s a straight line.

The circle C and the line L intersect at the points P and Q.
The coordinates of P are (5, 10)
The x coordinate of Q 1s -2

|L. has a positive gradient and crosses the y-axis at the point (0, k)

IFind the value of &.
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<118

F.
i L i L
I‘IH = 5 FiD
+ 15 100 @
|
Q

Flndihﬁ wordingte of O ¢ {'1}17"51 = (25
Hl = ‘1;“"

.ji: \2i @

y: 2| =-1) (since @ @inot be Vighes thor P
@ with Positive gmdatnt)

« aordinate of @ « (-2;1)

beadient,m of line L lo-() = 3

—_— T

5-(-1) *

o lore point P

Equation of ling L+ 10 =3(5)+tc @
: 15 t+cC

c: -§

k-5 ()
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QUEST

ION

Here is a rectangle and a right-angled triangle.

x-2

All measurements are in centimetres,
The area of the rectangle is greater than the area of the triangle.

Find the set of possible values of x.

2x




R
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Find the set of possible values of x.

=(3x —’ZX'-'I.']

= Jac - -2x42
= ¥ -5x32

2 —Sx 12 Y0

a3y

3
2x -d-x 42 DO

2x(x-2) - (x-2)

(2. - I) 6&*13 20

Ky

Area of ve ‘Q AR of 1
= y?_xhhl

= %

Ax-5x 2 VX

c...

Lile . 3

mmn't—.hcd.;lw *ho.fl'he X 22

{Total for Question 23 is 5 marks)




~QUESTION

The two triangles in the diagram are similar.

C

8cm

A 12cm

There are two possible values of x.

Work out each of these values.
State any assumptions you make in your working.
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6 -8

Show that \6 1 can be written in the form a + b«JE where @ and b are integers.
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-8 x (fa+))

- x(a

el +6 - JT:,F*’ gL té-4-202
2 +{L=v2 -\ | 2+4%

]

2L +4V2




QUESTION

e table shows some values of x and y that satisfy the equation y = acosx® + b

60

90

120

150

180

1+ .3

1-3

Find the value of y when x = 45




R
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Find the value of v when x = 45 CoHE ﬂ: ]
3 = acesO~+b
3= Qb
| acsfotb  s0=0
b= a=L
n: 2cos4ys +|
gz DLyl o V2t




STION

Vi
L
A
E
D 0 B x

ABCD is a rectangle.

A, £ and B are points on the straight line L with equation x + 2y = 12

A and D are points on the straight line M.

AE=FEB

Find an equation for M.
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ARCIY is a reciangle

A, F and B are points on the strajght line L with equaton x + 2y = 12
A and [ are poinds on the straight ling M = I-'l _‘x

Al = LR

:j‘..-. 6"_!5_;

Find an equation for M

E = xo =(04&)

R = yo = (12, 9)
A= (0-,646) = (-, 10)

AD is perpendianlar £O AR

thargfore. gadkent s 1Y reCipriclof 4 =2
Mm=2 X =712 Y=12

‘d = Mx 4+ 12 =24 +C

L= -12x 2.4C C= 36 u=2x435L




QUESTION

.

Enlarge shape P by scale factor —% with centre of enlargement (0, ().

Label vour image Q.




Label your image Q

7

|
|
|
[

: . by

Enlarge shape P by scale factor ]—} with centre of enlargement (0, 0)

~ = gnowpe 8 a\hfadih
4 riltin

(Total for Question 18 is 2 marks)

ES




QUESTION

1s an integer.

1 1
Prove algebraically that the sum of 3 m(n + 1) and 3 (n+ 1){n + 2) is always a square number.




R

- MODEL ANSWER

Educate
Cloud

—
—

..%' n (nrt) 'I'Ji Cn+1)(N+2) yn"‘-’:zn-l-n +2
- ..‘.i(nli-n. + n1‘+3n+1}

) a
/i@h. }- ‘HH"Z)
nt + ntl

@+1)1 wmw answer

LY

o Square mamber




TIO

y 1s directly proportional to Ux

1
yZIE when x = 8

Find the value of y when x = 64







—QUESTION

x =0.436

24

Prove algebraically that x can be written as —




—MODEL ANSWER

= 0- 4363636 =L,
IO:-: 4, 26364 i L= %1 - 2“7
00 =43.636363 = 90, 395

0O 36 3636 - _;1
1000 = 436 .3C 26 V94
~ 10X = q.?) 3L N
— % g5

190x - 4312




QUESTION

The ratio (y + x):(y —x) 1s equivalent to k: 1

x(k +1)
k-1

Show that y =




ODEL

Xy = Y-
x (kr)) = WeE-\)

Y= . CKH)
k|

(Total
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STION

There are only green pens and blue pens in a box.

There are three more blue pens than green pens in the box.
There are more than 12 pens in the box.

Simon is going to take at random two pens from the box.
The probability that Simon will take two pens of the same colour is %

Work out the number of green pens in the box.




MODEL ANSWER

e Nunaber Of Ofeed
e 3 loreen)* oy

ﬁfb&ﬂ=1
b= X473 Plowe) = L3
1x3 /

oy = 1%+ 3
Ll

a1

e :[1_-,:,+ 3 {x+2)

PlL B j:'..a =
yua e dx -2
a2

4 L .
__:._C,__a_ n-I'-——'—' - {hti}lwlﬁ

Fl!lhm’" N +3 o

<« 17
Pk opeen) « PLLBWED T Som

aix-1) . (x+23Nx+2) %
{226+ 33 1+ 1) 55

L S -
1z « 3) |k +2)

o -1) ¢ (L3I T) )

[ +3N2x+2)
lat+dx +G 13

,q__"‘- «10xe + G

g — T
a5
frizx-3% 23

P e -2
5

h:l-ﬁ:: +3
<65 (2t 5% 3)

go(xt + Lx+3) 2 23 axt 6 E)

652" + 0L + 45 = Shx b + 136 v E!
Kt psx-E4-0 | /

(x-a)ix-21) =0

L=iL (Total for Question 22 is 6 marks)
A Lh




STION

(48 is a triangle.
OPM and APN are straight lines.
M is the midpoint of 45,

o —>
OA=a OB=b
OP:PM=3:2

Work out the ratio ON: NB




MODEL

ANSWER

Work out the ratio ON: NE — -—-F
- Eﬁ AN - 1 A
A% - - OR o ldaeto
:—D..""b - \ ) WO
PR Y § __5 - N
AtA Mg = 4 1-00) AN - SR 20N
. [ )
..llriﬂ'J“i PN
. e P
m -OA * AM . 4 te - o ayp
:m--l’inn"-!'{h '.-—ﬂﬂ"" 'LD
- 1 [
-“"En‘*?-b/ -3;1'.;-_]
i —y
op =%0M 10 o
L=
- 3
u_'lrl_u_,mi‘.;ab _%_I,:’q
T . '
PTP "OPI. "'DP é_ﬂl_b-‘-bl _?__|1/
?_
_m#}ﬁ&r%" *;E—;b
1 D - =
t :
;%ﬂ*‘%h/ 3"‘/




QUESTION

Ed caté
Cloud

(V18 +V2)?

Show that W can be written in the form a(b + V2 ) where a and b are integers.




MODEL ANSWER

s+ 73)"  78-2

w2 w1’

g -T7) e e2)

(E-2H(E2D)

(4 (R )

g -2 -1L1% -4

. 3114-3*1‘1/

4

cglrg )

- gln+-112)
/

el )




QUESTION

For all values of x

flx) = (x + 1)y’

(a) Show that gf(x) = 2x(x + 2)

and

g(x) = 2(x — 1)

(b) Find g'(7)




25

Educate
Cloud

ODEL ANSWER

(a) Show that gfix) = 2xx + 2)

ag\x) - alt tac))

1
ey = L)
gix) ={‘1,-.¢fu‘||“j'- 1 U*:LH}" ) /

St
-q{xr-2x)

EAL 4 1}/

(b) Find g T}

(L) =l -1)
=1 -1

/\/’“\,

-1

\_/\/

9" lm‘J

8711 = (3)+1

[
r| 2




QUESTION

The graph of v = f{x) is shown on the grid below.

3 ) 0 /”z A 6
-2
(a) On the grid above, sketch the graph of y = fix — 2)
graph A Ya graph B
2 /
e N
—4 -2 4 "

The equation of graph A is v = g(x)

(b) Write down the equation of graph B.

(On the grid, graph A has been reflected to give graph B.




MODEL ANSWER

The graph of y

fix) 15 shown on the gnd below.

e Cyefl o wefle-2)
InAide proewes >
. o oppoSLE Of
panod b Cxpec
on L -0nlb
4 2 0 / '5:
2

a) On the gnd above, sketch the graph of ¥

fi{x

2)
A WL 3 OO MANGLEs

The equation of graph A 1s v

b) Wnite down the equation of graph B.

graph A Y graph B
2 /
/ =
) 2 4 x
2
LA, -3) (1,+3)
Do the gnid, graph A has been reflected to give graph B.
glx) e ﬁ - e

u=gl-%) /

Hauw Sl

N TH el el al




STION

Here is a sketch of a curve.

=Y

The points (0, —5) and (5, 0) lie on the curve.

Find the coordinates of the turning point of the curve.

The equation of the curve is y =x* + ax + b where a and b are integers.




ODEL ANSWER

I-:D I:S
y=-5 y=0
:-§
5= (0)'+ (0)a + D °
50, 0-=(5) +15)a -5
0= 10+ 50
-0 e
-0/
SRR TR
g- (-0 - -5 4 {1\ - (aY +b
u.-l:l'nﬂ‘-i--ﬁ ‘\ z k?.:)
q:m*l‘l"-q/ WL y-nteox P
L2
w=0" -4
y=--0
Il'l'r'q'.:'




QUESTION

Educate
Cloud

127

Prove algebraically that 0.256 can be written as 295




L ANSWER

¥ =0 156 %= 0156565
. 0 -2 §65656
W00 - 18 656565

10002 = 156 5656 /

000 - 0% =902
156 .56 - 1-56 = 154
qq0< = 254
jsan0) (+990)
x = 154
L1}

AR
445




QUESTION

Three solid shapes A, B and C are similar.

The surface area of shape A is 4cm’

The surface area of shape B is 25cm®

The ratio of the volume of shape B to the volume of shape C is 27:64

Work out the ratio of the height of shape A to the height of shape C.

ive your answer in its simplest form.




MODEL ANSWER

Al - C
50 428 ‘““““‘“’“);r
T HHES-""
l‘lg!‘ 1!5'.1!:']
G.15



A

Educate
QUESTION =
3
16 )4
(a) Work out the value of [E)
3= o =943 3=
9 V3
(b) Work out the valueof a+b+c¢




. 16 )+
a} Work out the value of

e LTt
___._._-_____,_.—-'

B 2.%-% -5

SR

(ER
oo+
:—1-—1'5":' 5

1
AR s/
5 3 13 3
(b) Work out the valueof a+ b+
5"-__'_',&.-':-5:; :3‘1 - - L
I 1
3 -agg - 303 =3




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

=Y




A

Educate
Cloud

MODEL ANSWER

(1,1
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STIOF\I

4, B, C and D are four points on a circle.

AEC and DEB are straight lines.

Triangle AED is an equilateral triangle.

Prove that triangle ABC is congruent to triangle DCB.




AEC and DER are siraight lines.
. - . 555, ASA, SAS, RHS.
Triangle AED is an equilateral triangle.

Prove that triangle 48 is congruent to tiangle DCE.
Lt BC K Shartd By bAn baangles. (D
G0 1o RAWAKEM = LARD = £ ADE = < DAE = €0° 0

CDAC = L0BC DLOVIL AW In tne {ame RIment art tqun.

LADR = £AC DLEOVEL AW In e (ame RImenk prt Lived.
» <ACR = <DBC @

CCER = (D : AERC K QQuiatvi

AC= AE #+EC = DE+EB=DB. = AC= DB 0]

ARBL © thgrugnt to BDCB lumust baey mith tat SAS Cnten




ESTION

Sketch the graph of
y=2x'—8x-5

showing the coordinates of the turning point and the exact coordinates of any intercepts
with the coordinate axes.




 MODEL ANSWER

1 Bnedd H-INEFM{;‘-

| y=oats h;@
G 1§ alwoys

e n-wtrtm. .

y= 12t - u;@

ce -5
y-whkerapt = -5

| Bnd brmng pons: (compleie tne spuare)

\

' -fx-5=0
2[x*-tx] -5=0

] a(x-2)"-%-5=0
a(x-2)" =13 =0
Fnd X takLroRpts -

1(1-1]‘-—!! =0

T 1((1-91*%] -5-=

o(xtd) *re=0
Tumang panE = (-4.¢)

I TWIUg pamt = (3-13)

0

P.T0.

0]

y= 12'-gx-§

(2-{E.

[I.‘SJ

(2,-13)

Py




STION

Il‘hegraph of v = flx) is shown on the grid. Ed Caté

y=flx)

A2, 1)

28 J

-2

-6

a) On the grid, draw the graph with equation y =fix = 1) -3

(2)

Point A(-2, 1) lies on the graph of ¥ = fix).

When the graph of y = fix) is transformed to the graph with equation y = f{—x), point 4 is
Jnapped to point B.

) Write down the coordinates of point 8.




MODEL

4

L
—

! ¥=fix) }(’I&k)ﬁ

{ronsladin

| é | \H/—Eu Yes(a

B2

| | -k
vy “(5)

=3 1 €

1 2

4 5 &%

{2

-4

L_g

Poant A(-2, 1) lics on the graph of y = fix).

mapped to point 8.
(b} Write down the coordinates of point 8.

(3) On the grid, draw the graph with equation y = flx + 1)=3

| _J{x)‘rk’u's

| {ronslakion
50

{(—x)maogucammwdm

baw(ié)

When the graph of v = f[x) is ransfommed o the graph with equation v = f{-x), point 4 is




QUE

STION

Given that EJ_ 2
find the exact value of x.

|
— ET: e ]_J'I'l




EA )

Educate
Cloud
MODEL ANSWER
Farpm i g axal-o0r'd
SR V. g%
(31)1 ; (3‘) @ (2; ) Q
£l Lo E
3 [
31‘F= 33i; xalh=!

N

Flw




QUESTION EA)

Educate

The function f is given by

fixx) = 2o — 4

(a) Show that £-'{50)=3

The functions g and h are given by

gix) =x+2 and hix)=x"

(b) Find the values of x for which

hgix) =3 +x -1




EA )

Educate

MODEL ANSWER

{a) Show that E:"I {(50) =3 @
x'? ‘!r.l-l-lr
el - jfr) J

1
‘-‘-:r.ph

S‘ 5(50}W’JT*2?
‘ﬂw

The functions g and h are given by

(b) Find the values of x for which

h(909) = h(x+2)= (x+2)°

‘. hg(x)= Coes 2y ()

(x+2)° = 32 x-)
Yo xa) ()

h bxil =3 x- 1
bhaxeh=2x% X-)

e 22 -3x -1
?z 3x-5

'2:‘.‘31 S'G @

(Ix-s Nx+1)-=0
\

X+l=0
X

1x-5=0
x=%

@3

hgix)=3x*+x

1

X% aod X=-1




QUESTION

IA. and B are two similar cylindrical containers. Educate
Cloud
—
k“-''‘''-|..___-_-_-___._,.n-""'-'J
"_'_,_,_-—-—-__—-—-.._H‘\
—
A B
—
\-...___‘_____________.___,...-"
the surface area of container A : the surface area of container B = 4: 9
[yler fills container A with water.
Ehe then pours all the water into container B.
[yler repeats this and stops when container B is full of water.

fWork out the number of times that Tyler fills container A with water.

I\’nu must show all your working.




R

@6 @ j’dlmfﬁudnrﬁ

Lavkls waadesr
4 bimes

Educate
Cloud
MODEL ANSWER
A:B
Swface wea: 4:9q s’
b, (& wiks
. ). =)
L&%Uﬂ. {g}f:} @
Volume : 8 :27  wis® (1)
@81' ig;i _.}32 . THIH haol bo
@




QUE

STION

22

Na) Rationalise the denominator of :"I-I

Give your answer in its simplest form.

(b} Show that ﬁ%r_?;l can be written in the form

a++3
b

where a and b are integers.




MODEL ANSWER

22

a) Rationalise the denominator of ¥l ﬁ X ﬁ = QO

Give your answer in its simplest form.

22 T _ 220 2275 < ?J‘ o

TWixiT Jnxly 0o 'zﬁ]_@

+ 3
g where a and b are integers.

(b} Show that ﬁ-;-fj—] can be written in the form

@

I3 x@R4)_BABD ¢y 6T
2[B-1 x(2R11) (2R-D(2F+1) 1225245 I

=6 b-=ll




QUESTION

Express 0.4 18 as a fraction.

You must show all your working.




MODEL ANSWER

X=0.418181818... 0 o Ll
O.4i18= ——
|0x-4181818... 990
100 x = 41.R8IS]...
1 OO0 -418.181818 ...
[DO0x-10 2= 413.1B18... - LI18IE...
990x - 44,0
O e D 1

990 990




STION

The diagram shows a right-angled triangle.

< x+4

x—2

v

All the measurements are in centimetres.
The area of the triangle is 27.5 cm?

Work out the length of the shortest side of the triangle.
You must show all your working.




EL

ANSWER

Jrie diagram shows a right-angled triangle.

+ ?*:’:4“““ * :xi' -?
?'?’SC”TL Discaud Z=-9 g
regne g

Il the measurements are in centimetres.

arca of the triangle is 27.5cm’

fork out the length of the shortest side of the triangle.
‘ou must show all your working.

Area of Tnangle - B“;J‘ﬂﬁ

Area - 3 x (X-2)x (X44)

j%{xﬂg}(xn{}ﬁ 273.542

(Xx-2) x+4) =SS
Xt hx-2x-8B-SS

x42x-8-8%
.,gg£

5
%} 2x-630 @

-7x9--¢3
-3+Q =2

(-7 19 3:0

!

X-?-0 x19-0
X=F o X=-9 @




QUESTION

2

i

(a) Write

X+

_|_

Ix

as a single fraction in its simplest form.

(b) Factorise (x +y)* + 3(x +y)




MODEL ANSWER

(a) Write 2+ 2 asa single fraction in its simplest form.
x+1 3x

s .2, anes 0, 2000

X+ C () B xal)

- '5’"‘ ?‘x*? = B+ W2 |Fx42
3x (X)) 31{3‘“"?' () Jxh)

@

17242

9o (241)

() Factorise (x+ yp + 3(x +y)

:1:%3“1 3(:1143) m:j)[md')#%}

(I+L‘j)(:c+3+3) @
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QUESTION

There are four types of cards in a game.

IEach card has a black circle or a white circle or a black triangle or a white triangle.

O O A A

number of cards , number of cards - 3.5
with a black shape ~  with a white shape ’

number of cards . number of cards = 2.7
with a circle : with a triangle '

Express the total number of cards with a black shape as a fraction of the total number of
cards with a triangle.




ODEL ANSWER

Express the total number of cards with a black shape as a fraction of the total number of

cards with a triangle.
L b-shape ez L

"—__'T._E. ﬁ_— g_?;
’l/ﬁan@‘te ?/q g 7 <o

'/ fracion Jm" b. Shopes — _‘%:_./l' l/ap-ﬂ(“,i&m éb[ /ﬁiu-&alr_ S ?/!i




QUESTION

]
The diagram shows two shaded shapes, A and B. Ed cate

Shape A is formed by removing a sector of a circle with radius (3x — 1)cm from a sector
of the circle with radius (5x — 1)cm.

Shape B is a circle of diameter (2 — 2x)cm.

(2 - 2x)em

2xcm

(3x-1)em A

45°

The area of shape A is equal to the area of shape B.

Find the value of x.

You must show all your working.




MODEL ANSWER

Shape A is formed by removing a sector of a cirele with radius (3x — 1)em from a sector
of the circle with radius (5x — 1) cm.

Shape B is a circle of diameter (2

CroxyC-=)
| - -=px?
Qo o} [ CO-at = At Zxi) Ho%ae -B 4 jg,i.-ld{.ﬂ{‘ﬂ
>¢L%ﬂ(|m1_u.x.j%1ay(f_il-21fl‘] 8 :ji-"z* 3{:1
L loxt- o = 8x* -texrey Voo ) L
(& 837 tiix -p-o = S N
AL S B o il b P Lot

2xjem.
@-29em (=1 (1-13)
e I
Trem = |-
(3x — 1)em A
3
The area of shape A is equal to the area of shape B s - @._ Al
Find the value of x.

You must show all your working.

Arees o) Shape # = Offo.o, Secior - Culout,

ATk o Seckor = Y7 L x4 (gx ) cnat

S

= é wAx (gx-0t

Curoar = WE" p g CRa -0 om®
36y

S . ) I C U T o

PAR SR S T

= éﬂc (cex v Caz -0 ) (32335 -1)

gzt -3= - 3=+
= _‘l.s_ﬁ (@Elt—lfﬂi-l} - fq;‘l,&l H‘]

- l'g?i (Iml—u;){




QUESTION

IDEF is a triangle.

1s the midpoint of FD.
1s the midpoint of DE.

—> —>
FD=a and FE=b

[Use a vector method to prove that PQ 1s parallel to FE.




MODEL ANSWER

5 = =
P is the midpoint of FD. PQ = PD + DQ

(! is the midpoint of DE. L9 L/Z g, 2 )J
T =0t - 3 &
FD=a and FE=b 2 A

Use a vector method to prove that PQ is parallel 1o FE. - al_/z’ 1;3 /},;y
N -~ T
F R

iR
L
Y
b %

L
F

%or 2 Nedwis o be Porcdie, .U-ﬁj Wk be  Seolo

Mulrpes o EouelaolihEr .

_hl|

3 - 7
PQ= Sb  ond FL= b
- - vualhple of
F(:?J_ = !iFE}_ and. 30 F;:Q b o Scolwr

Fe .

- -
Aerefor, PQ amd FE O poradi, 2y Y
' Veguied. 4




QUESTION

V180 - 245

b

5
Show that 595 - 5 can be written in the form @ + — where a and b are integers.




MODEL ANSWER

A ol e )
m -:J_f‘!:-:__lg b-¢  (lb-e)Cbre) Jab = Jarlb
o1~ ¢
- F’lﬁ?r‘“ [AEEYALS _ WS
= 4w JUrg Csis
) EHJLIE _ LJ_ET (5.1-5 Tfj A
= E.uxﬁigﬁ‘/" (5'_}75;4}(5\]751‘5'\)
Or ) f'_',,_l\_- ) o = YD + '.L':""j_ﬁ-_
e b < e
= loox2ols
L0 =) >
- L_;EE_}'- Z 3
b e F %

= l-I'_‘r_g_-‘“"f"f'I
s




QUESTION

f and g are functions such that

_I(a] Find g(5)

fix) =

12

Jx

and g(x)=3(2x+1)

(b) Find gf{9)

(¢) Find g7'(6)




MODEL ANSWER

{a) Find g{5)
b Shpikse. € for xin g

sz 3 ass4)

= Z(ny =1

33

{b) Find gfi9)

f(J_'} = % E}[;{.] = 3(2xx1)
BUFA) g

- aﬁhj - 3C 2y
= 2%

(c) Find g'(6)

SCJ} = 3Cdax)

0] ;Jﬂdu"a g ) S = 3{131»1] (feavange for Ej\"

'56 itlﬁﬂ i3

: )
L,
WA

3+ 133




QUESTION

x 1s proportional to J’; where y > 0

v 18 increased by 44%

Work out the percentage increase in x.




- MODEL ANSWER

Work out the percentage increase in x.

Lﬁln:ﬂnaﬂ.mk/é ,Ej a:ja.:.ﬁ

JHTKI 5515-":'-1
lﬂ:ﬁ%n L

e = xlL 5 A0% mu-_-uu_u/f
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STION

Make f the subject of the formula 4 =

3(1- 1)
f-4




-0

Make fthe subject of the formula 4=

f-4 It-4)

U0 (S o

Jh -l = 2.3

J-EL"(S‘F- - L.:dk.'la'-/i

TP = Uektd ) ()

%@\:5\}6

_ L dtd
v




QUESTION

Shirley wants to find an estimate for the number of bees in her hive. Cloud

|On Monday she catches 90 of the bees.

She puts a mark on each bee and returns them to her hive.

|On Tuesday she catches 120 of the bees.

She finds that 20 of these bees have been marked.

I(a} Work out an estimate for the total number of bees in her hive.

Shirley assumes that none of the marks had rubbed off between Monday and Tuesday.

(b) If Shirley’s assumption i1s wrong, explain what effect this would have on your answer

to part (a).




MODEL ANSWER

(a) Work out an estimate for the total number of bees in her hive.

fn: T e T
Ao ldo o Nn
20 q__u./:fl y Aon =z q0xLg

A & |-
x g \2a i ‘lmeﬂ Nl = QG:R@J"EE

400N - -I?D K

e —

Au0

to part (a).

{b) If Shirley’s assumption is wrong, explain what effect this would have on your answer

fmr maited, bees Ahisc nieans Als asosr Gl e el -eslinodyd.-

v
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STION

The straight line L has equation y = 3x — 4
e straight line L, is perpendicular to L and passes through the point (9, 5)

Find an equation of line L,




~MODEL ANSWER

Mo 2 ML = =1 8:-153.-\"-

E.a:ﬂflh.—.-l
mLL:-i.v’{ ak x -1, y:=§

S= -3rc JTE
5&-}3.1‘1“.5 Al - g

L SN Y

& = -i-:.t.*.'g'“’i




QUESTION

Sally plays two games against Martin.

In each game, Sally could win, draw or lose.

In each game they play,
the probability that Sally will win agamnst Martin 1s 0.3

the probability that Sally will draw against Martin is 0.1

Work out the probability that Sally will win exaetly one of the two games against Martin.




MODEL ANSWER

In each game they play,
the probability that Sally will win against Martin is 0.3 PCL) = Q.6

the probability that Sally will draw against Martin is 0.1

Work out the probability that Sally will win exactly one of the two games against Martin.

PCus) +P0d) vofd)=

O3+ + pti =1 3 pddtol =1y
ou Lpth = 0.6 7O

&k
l' 'I:l Q0.3 P[E‘:cu:ﬂﬂ:g.g 0.0 0. 5206 A
|
5 53 N o o.an t 01203 + A.bx0.3
L Q. _
. :_-;__“ a-? ). 18 = 0. 0% 'I‘E-Hi{.'_‘l.ﬂhfﬁ-lﬁ,{
) ak oot = O.uL
L e “"‘%1 a3 018
[ | . 1
ON a0 2 Q.U va
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QUESTION

Educate
loud

Find the coordinates of the turning point on the curve with equation y =9 + 18x — 3x°

You must show all your working.




ODEL ANSWER

Educate

loud

y= =fn" 4 IB= + 4§

faconse Hhe -2

y = -3 (2" ~6=) & § @

we know o (1‘-1-3—“1‘)= (1-“9"- o’

vye-3[am-a] 42
M\hﬁlﬁﬁ hj-.g‘-
y= -2(%-3)" + 23 +9

_3(1_3); ¥ RE (D

¥ y= (‘h--ﬂ)z+h. te 1s (4 b)

L ey pova - (3, 36) .

3

(Total for Question 22 is 4 marks)

..




QUE

STION

The functions f and g are such that

f(x)=3x*+1 forx=>0

(a) Work out gf(1)

4
and glx)=—

¥2

forx =0

The function h 1s such that h = (fg)

(b) Find hi(x)




ODEL ANSWER

(a) Work out gf(1) § (f).

Sl witw £C) 0 Q) = 201+ 1= 3+ = &

- . TR
(1) =% = 9(F1)) = §(4) = L_:l-% B2 .

0

-

(b} Find hix)

(6g)" 1s 2 wveree of  F(9)
Rnd F(Q) ¢ FO) = 3% 40
f(E)= 3 (E) 0
= g(;l‘:_ T e "T*} i
£(3) = §+I. Fnd wyerre

iﬁ_ F L Mokt e e Swelelt

L S
17, @ ©) ;! ug
= 4 w=l
y=i ¥
. (4)
% Xk

e C =% (H-I) = 43 (Total for Question 21 is 6 marks)

=(y-1) C T LE =371 NOW Jwop e Y with MY,

“ y-! ond SWoP g v Wiin (09)7

Rk T ()" = \l -
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STION

The diagram shows the graph of x* +

30.25

-] =l

F

3

x g
y—2x

Use the graph to find estimates for the solutions of the simultaneous equations

30.25
|




ODEL A

O

= T

Use the graph to find ﬁﬂ|[h1tniwwlﬂ- the simultaneses equations
Pt O WinAip Het

e = 3025

oy Boid avw Dok s DR,
e PR, BAOIRE yaefri

sl B, i

orie sownad Wa DnkerEEC y-2x=1 . y= 2m+l.
e
Grocieny = CRewgi A Y. o (T‘:
Cwmme TR w W @ L
NPT R (31,51) ond (24-43)
] f h'l.' .
oy (Tatal for Chiestion 20 i 3 marks)

|n.ﬂr'-|.|"r-




QUESTION

Educafe
Cloud
B+ 412 .
Show that = canheu-'riltﬂninmefunng+ﬁ,whm::andbmeintey:m-

5+~."§




-MODEL ANSWER

RAKONAKIL Bne AENGWINOROT USING ‘Difference of o SqVANES.

gy x(5-5)
§4+J3  x(5-13)
@ Jox Jo =0
(8 +d)(5-J3) 0
(s 413015 -43) 73 - %3 <203
T %J_HE-(J_)(J_) BOBRE PR TS
25 - 503 + 503 - ((3)({3)
_ -3 +0E-I%
b -3
& W +2J3 -6 e 3% + 203 @
22 22
(Total for Question 19 is 4 marks)
_ w3 | )




QUESTION

Here 1s trapezium ABCD.

A

W

W

D

The area of the trapezium 1s 66 cm”

the length of 4B :the length of CD =2:3

Find the length of AB.




MODEL ANSWER

Find the length of AB.

find gt of trapttim:

30°¢

ANRG 6 trapelium:

1

K
k‘l

%G
e 3

§ PafkS W TOC.
AR . CD  agnac ) of tazse 5 pans
& Nialls (0 nal 3 of ele § padts

_ opposke _ h
B Jindo ot 6
hug. \
h &
4

) ©

= h

&=('&:b)h, 66 = (?

Fiad KAt A8 : @

06 = () (3) | )

-
= :

¥ ¥2
e S

A8 = =
+3Q -3
21 = = 2 (w)

9
i)
@

(Total for Question 18 is 5 marks)

1

13-¢ Cm

... CI}




QUESTION

n the grid show, by shading, the region that satisfies all of these inequalities.

yt+4 <x x<3 y< 6-3x

|Label the region R.

=Y




MODEL ANSWER

R

Educate

Cloud

|Label the region R.

2v+4 < x

xX<3

W Y

g < "E‘.t-l

n the grid show, by shading, the region that satisfies all of these inequalities.

F<b-3x

y<-3x+6




QUESTION

There are only 3 red counters and 5 yellow counters in a bag.

Jude takes at random 3 counters from the bag.

Work out the probability that he takes exactly one red counter.




3 y
c y )
O R
5 Y 3 "l \f
T ) R

0,
= y
Y Y 1
R T R
‘ <¥
* R
¥ R

P (eKackly one Red) = 7 (RYY) OK 7(YRY) OK P(WR)

i _ o |
(6 () (D O
0 . 6 , 6o _|1z0
3¢ 33¢ 3¢ | 33¢ @
180

0 oW




QUESTION

Educate
loud

4x+3 3

. . + b .
Show that + 2 can be written in the form &= where a, b and c are integers.

2x 5 X




ODEL ANSWER

ML itk Er&GAOAS WOVe 6 Ommon denermakor of 10 2 :

K5
/———'—‘—\\l
bx + 3 (5) lex 41 . Wx+ly
11\\_\_‘_'__.,/_'"[’5)11 10 x
L5
Ll @
xf’ﬁE
3 (1x)3 _ _bx
g 11) § 10 x
|, (13)

. 1x

Add e Sracd ons -

r+l5 bx . 10X 4[5+ 6x
10 x 10 x 10 x

C) . lex + 15 C>

10 x




STION

x+ 1

Here is a shape with all its measurements in centimetres.

x+ 11

2x+ 6

The area of the shape is 4 cm’

Show that 4 = 2x* + 24x + 46




2x+ B

nrea of Y

L(x 1) = k2t 4

need of Y ()
(2x+6)(x+1%)

= 220+ WY FEX 4 Y2

Tl T i W'

Y [(::4—u)-4=1+q

\

Thtou ek of Shape: ()

(wx + W)+ (ax’+ 20X + 42)

= 2x + L4y + U @

(Total for Question 14 is 3 marks)




QUESTION

Ted 1s trying to change 0.43 to a fraction.

Here 1s the start of his method.

x=0.43

10x = 4.34

10x —x=4.34 — 0.43

Evaluate Ted’s method so far.




MODEL ANSWER

Here is the start of his method.

y=043 A =0 -%3IWIW3..

Ox=d43d 102 = %. 343 W3 L.

10x- x=4.34 - 0.43
Evaluate Ted's method so Far. (D

Ted do2f NG elimwnokd bne rﬁwrmﬂ OIS
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QUESTION

Here 1s a sohd sphere and a solid cone.

a

3

Volume of sphere = 3 Tr Volume of cone = Eﬂrrzh

All measurements are n cm.

The volume of the sphere 1s equal to the volume of the cone.

(a) Find r: A
Give your answer 1n 1ts simplest form.

&

h

-+

Here 1s a solid sphere and a solid cone.

3

Volume of sphere = 3

All measurements are 1n cm.

The volume of the sphere 1s equal to the volume of the cone.

(a) Find r:h

Give your answer 1n 1ts simplest form.

A

&

Volume of cone = E xrh




ODEL ANSWER

(a) Find r:h
Give your answer in its simplest form.
volywey e9Lolt
®
iqu -1 ™ th
3 3
J13

QT"‘(Q’ = 1T."!L|I1L
)
Uy *= ¢l

)i

Ur=h
In 13 Four Bmas ©

reh %o In s lowgger ,

(h) Find r:h

surface ovea=35A

SA of sphye = Umrt

SA of cove = TUrl + Trr®

Urer®= el +oe* ©

erthr
L=2,

Give your answer in the form 1: Jn where n is an integer.

from. Nk angleak Enangle

(
L

r
sub 1 (=3 g bz l L=

“Gyp ©

™ e
=g, 0




QUESTION

Here are the first five terms of a geometric sequence.

Js 10 2045 200 4005

(a) Work out the next term of the sequence.

52

The 4th term of a different geometric sequence is

52

The 6th term of this sequence 1s

Given that the terms of this sequence are all positive,

(b) work out the first term of this sequence.
You must show all your working.




MODEL ANSWER

(a) Work out the next term of the sequence.

Ptn.dmg tae Common. rakio: 56 Nexk rm s
.10 06 O 20580 Yoo ¥ 2Us
E T SYEOXZXS
400 x10
= 4O08()
4000
. : , 542
I'he 4th term of a different geometric sequence 15 e
The 6th term of this sequence 15 52
IF Is
Given that the terms of this st:qllu.‘m::: are all positive, t‘[%f:f‘::ﬁ:ﬁﬂ.r :‘.;
(b) work out the first term of this sequence. 50 We. can do

You must show all your working.

lek Bag. common, rakia be /.

z_ |

r= -

?L'ﬁ:{ rFrxy = -E;J—i' Z

8 |

=t —=

- 'iﬁ‘._‘:?u@ [4

= 3T . I.

=SVZ 4 "z
? TSz \guore = L
r'?. ~ | @ Ve
Z aS oA e s
MPDSI.H\.-;

4Morm = 3 ko gtk oL
Rrsk G2em 8

507 . _',(3

- a]:
= SU2

H—XZ-\JE

_ 10
W‘Xﬁ

S0 5




QUESTION

Here is a triangle 4ABC.

10.7 cm

30°
A4 6.5cm

Work out the value of sin ABC

! . m !
Give your answer in the form — where m and n are integers.
"




ODEL ANSWER

U?lﬂa sing rule ¢

SlmAE'C B mhﬁo@
6.s (0.7

SIA‘ABC‘-' —'ix 6.5 0
0-+

as s1130= L 0]
Z




STION

The diagram shows a sketch of part of the curve with equation y = cosx®
P 1s a minimum point on the curve.

Write down the coordinates of P.

=Y




ODEL ANSWER

Wrilc down the coordinates of P.

The st minimpna powak v
Y=cosx s ([Fﬁj..” ,

(




QUESTION

Alfie has 11 cards.

He has

3 blue cards
7 green cards

and 1 white card.

Alfie takes at random 2 of these cards.

Work out the probability that he takes cards of different colours.




ODEL ANSWER

Alfie con etue~ bake canls of diffeent colows or Lake cards

of Hue Soume colows”

Hence P(takes different colows) = 1~ P(tokes samg colowr)
ez pravatordieo odd ko 4.

Add. oLl togetirer:

P takes same colow)= i 42 6= 930




QUESTION

1

Solve — —
x

1 —
r+1

4

Give your answer in the form a + b2 where a and b are fractions.




ODEL ANSWER ;
Educate
Cloud
Give your answer in the forma £ b J2 where a and b are fractions.
Lo Ly U Z plyx 1= O
x T4
quadrakic FormulaL:
a4 2C
x(xr)  x(x41) i - Y AT~y - N
Ly
L4+ =0t
— =Y =
e | g mE (s
R A2 x Vi
.—-—-—l"_-"'.'. -qﬁ
2 (1) x- ~{EWZ 4
3
[=Yoelxtl) I
= - |
(7 4+ 4 7Tz EZV2 0
U T Y2 -1= 00




QUESTION

A and B are points on a circle, centre 0.
DBC is the tangent to the circle at B.

Angle AOB = x°

1
Show that angle ABC = 5 x°

You must give a reason for each stage of your working.




ODEL ANSWER LA

Educate
Cloud
<0Kkp=96° UALEUI.M}M to a ciele 15 pependicukas
0 e Bag Madios
o _ 1¥0-x _ga_ !
Aﬂﬂﬁwawmmeugm- - = 90-57

0

PB(, 15 astrougwk (e s0 anglen add wpte (30°

0+ ?U-'an ZABC=130
Mi’“ -%ﬁ + ABC= 0O

2,




QUE

STION

Work out the value of (

8

27

o

i




Cloud




QUESTION

(a) Prove that

Cm+ 12— 2n— 1P =4m+n)m—n+ 1)

Sophia says that the result in part (a) shows that the difference of the squares of any two
odd numbers must be a multiple of 4

(b) Is Sophia correct?

You must give reasons for your answer.




MODEL ANSWER

Cm+ 1P —(2n-1F=4m+n)im—n+1)

HS: (Zm+D*-(2n-1)?

) difference of tue squae,

(2t + o) (Zmel ~[20- 1) 0

factor ouk 7

: (Zm+2ml(2n1*2n+z)%

I From o Ha Brackaks
F 2(man) x2(m-n+t)

=Y fﬁ\*h}(m- o+ {J

R4 ©

(b) Is Sophia correct?
You must give reasons for your answer.

Nep., becaunse.  Lmxl and M-\ ae ook odd

numbers andl Hre  clghk hand sigte (s divisible

Dyl ©




STION

The diagram shows a sector of a circle of radius 18 cm.

The length of the arc is 4rem.

Work out the value of x.




ODEL ANSWER

The length of the arc is drem.

Work out the value of x.

ars engn formita= &y 2 @

we hove
VEPY
=18

E’—}:Zx'ttf[g': Y O

(0
T
o T o
_:i:q
s} lx".n
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