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Instructions

® Use black ink or ball-point pen.

® Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions.

® Answer the questions in the spaces provided
— there may be more space than you need.

® Calculators may be used.

Information

® The total mark for this paper is 100.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.
® Check your answers if you have time at the end.
® Without sufficient working, correct answers may be awarded no marks.
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Answer ALL TWENTY EIGHT questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 (a) Write 8693 to 2 significant figures.

26432700
T SIS < ) ¢ B
(b) Write 0.0374 to 2 significant figures.
0.0334 = 0.0
N Gilewdswe 0083 ...

shins
a0t count
(Total for Question 1 is 2 marks)

2 Find the Lowest Common Multiple (LCM) of 18, 30 and 48
Show your working clearly.

The idesl vy o find he LM s with o Venn diogoom.
O drow factor 4rees for eath

\8

6/\3
A

o o @

® oraw a Venn diagram
Ir

@he LM is the product of oll e Venn dingrom
MM =3x2x385x 7 Lx 2 = 320

................... 0.

(Total for Question 2 is 2 marks)
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DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

. DONOTWRITEINTHISAREA. = = =

K k )

( )

3 A npattern is made with white squares and shaded squares.

(a)

Wi
N

Shade one more square to make a pattern with exactly 1 line of symmetry.

(1)
(b)
%A
Shade one more square to make a pattern with rotats symmetry of order 2
1)

(Total for Question 3 is 2 marks)

4 Work out 2l - 32
4 6

Show your working clearly and give your answer as a fraction in its simplest form.
2'—.-. = 2LL” -2
4 . - * .
Yurnnto mixed numbess

(-
re
—

n
o +l=o *
o

»®
N
[T}

=> Invert second fraction o multiply and Swplify

wx

s

-
[_J

-> Connot be simplified further

.......................... TS

(Total for Question 4 is 2 marks)

3
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) 3
5 Giventhat y = 2x" — =z

find d—ygo'\ﬂmmme
dx

The general cule for differentiolion is “bring down 0. power and cubtract 1°
Bid. here you fiect need b rerite your aguation.

yeax Fl gt e

=2x -3x Y ogdeed
Now yu can dikferentiate dr
e 2¢ - -2)3 (Total for Question 5 is 2 marks)

=8x +bx

6 A straight line passes through the points with coordinates (2, —10) and (-3, 5)

Calculate the gradient of the line.
sndiml‘= thangin y
Change in X

grafient = 5- -1
-3-

=15

-5
=-3
. R

(Total for Question 6 is 2 marks)

7 Expand and simplify (4x — 5)(2x + 3)

v
(4 -5)(2¢ + 3) = $x? +12x - 0 - 15

= 8xl2x- 15
e
e -5 9t + 12 - 0. -15
=l -10x = 8xl4 2% -15
3 12x -15
______________ Wheax-15
(Total for Question 7 is 2 marks)
4
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8 The nth term of a sequence is given by 24 — 5n

Find the sum of the 3rd term and the 10th term of the sequence.

o find o specific derm, Substiufe o= term number

when n= when n=
M-512) = 24-15 24 -5/10) =24 -50
* =17

9 Each exterior angle of a regular polygon is' 9°

Calculate the number of sides of the polygon.

he general equakion for dhe exterior angle o & polygon is

Here you can work  baduwards
T 360

_——-=q

an Q B Dxn.
Gl 0

10 In a sale, the price of a book is reduced by 15%
The price of the book before the sale was £7.60

Calculate the sale price of the book.
There are fwo metheds you uge fir this problem

(Total for Question 8 is 2 marks)

where nisthe aumber of sides.

.................... G || S

(Total for Question 9 is 2 marks)

© Muttiplier @F'l\dils a pem_niye
You can find 157 of the original and subtmct this
Sicethe price is reduced by 157, the Sole price is 851 10 CIOO'I > Ye0
of the original. " C 107 > 0.3 :
95 =085 125 0t
215 C Dr.\s
x0.85 = £b.Ub = £o.4b
£ oMo

(Total for Question 10 is 2 marks)
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11 (a) Simplify 2x? x 3x° Laws of indics :
o x o’ xBF0
+ ‘i- b = a-b
x 35 - [b)."- s 1‘:‘- “hi
=5$1 (8. =X
SR - L
(b) Simplify (@a2b?)?
3
(40 0%) a ()R ()
x3 3x3
=1La0 x
I . S

(Total for Question 11 is 3 marks)

12 The function f is defined for all values of x by f: x — x*—2

(a) Write down the range of f.

The function g is given by g : x — where x # /-4

x +4

(b) Calculate fg(2)
T find {9(2),511 first need v find Jo by suhl'HuH% gl inb  §lx).

Juoon row substiblt ox=2 ond solve using your colulator

2

-
= -|

i
—_

(Total for Question 12 is 3 marks)

P 6 0 2 5 6 A 0 6 2 4
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13 (a) Find the value of 3¢* when ¢ = -8
Substitule c=8 b0 3c?

A= L/

1)
(b) Factorise completely 3¢* + 6¢

2
3"+ 6 Take out o common factor

Tnorder o simplify,you firc M.ed o separafely fachnrise both fhe mumenator and - denominazor.

Bx}-%c-3 = (;x_,ﬂlﬂx-L What e numbers odd to give -8
ond mutiply to give -47
-Aand |
= (2-3)(3x+1)

——> Take ok a factor of &
4x2.36= 4 (x2+9 )
= 4(x - 3)=+D »>Thisis a differomce of 2 squares and ic important ta recagise.

3x}-20-3 _ (32D03xs1)
Ux*-36 4(p<3)(x+3)

= §xa3)

(Total for Question 14 is 3 marks)

= 3C(C+2) 0‘ 3¢
............... Seles2)
(2)
(Total for Question 13 is 3 marks)
: .
| 14 Simplify fully > x4 _ 8"36 3

J

R 0 R0 O Turn over »
P 6 0 2 5 6 A 0 7 2 4

7
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15

Diagram NOT
R accurately drawn

The diagram shows AABC.

APQR is a parallelogram where P is the midpoint of 4B, Q is the midpoint of BC and
R is the midpoint of AC.

Prove that APBQ and ARQC are congruent.

Since G. is the midpoit of BC, BR and QCare egul in length
8a=ac
Since R is the  midpoint of AC, AR=RC. And, sirce PO.aod AR are opposite sides of . pamlkl”mm,ihy are equal
P8 AR.
 PR=RE
LPBA. and LRALC ore tarresponding ongles /7/ /
LPBA.= LRAL r7/ /

/

= APBQ and ARQL are Congsucen by SAS. / f

(Total for Question 15 is 3 marks)

A e

P 6 0 2 5 6 A 0 8 2 4
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16 Here is a biased spinner labelled 1, 2, 3,4, 5, 6

The table below shows information about the probability that when the spinner is spun

once it will land on each of the numbers 1, 2, 3,4, 5, 6
Number 1 2 3 4 5 6
Probability 0.05 0.1 2x —0.1 0.2 0.3 3x+0.2

Abdul is going to spin the spinner 300 times.

(a) Calculate an estimate for the number of times the spinner will land on number 1

Probability of 4
20005 = 15
nuw?berq‘
times spun

......................... 5
(b) Calculate the probability that when the spinner is spun once it lands on number 6
Probability alu%,s odds b 1.
+(01) + + (02)+(0.3) + (3x+02) =14
0.35+5x=1
-0.3s
w (. ms
-5 C
x= 005
Sub 2= 005 inh puhbimq.‘gﬂ.
=0.15+02
.................... 035 ..

(Total for Question 16 is 4 marks)

9

RO R0 O Turn over
P 6 0 2 5 6 A 0 9 2 4
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17 Here is AABC.

Diagram NOT
accurately drawn

30°
A 2cm - B

(a) Calculate the area, in cm?, of A4ABC.
Here, since youe hawe 0. knaun angle ond fwo knowon. sides, you con. fond 810 using:
Prea= absing
where

=X
Rren: & (C)x (2 5in30
=3 K S cm?

Here is APQOR.

Diagram NOT
accurately drawn

R ' 4cm P
(b) Calculate the value, to 3 significant figures, of x.
You con find x using S°HC HT R
Since you have the hypotenuse and ofjocont ond you want b find dhe ongle,you con use

me.—. M
Hypotenvge
where =’ s x = 'T*?—_
A= 4em o= us“(l%_
H= 12em =305 x=_W5
(Total for Question 17 is 4 marks)
10

P 6 0 2 5 6 A 0 1 0 2 4
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18 There are 9 marbles in bag 4 and 11 marbles in bag B.

In bag A4, there are 3 red marbles, 2 yellow marbles and 4 green marbles.
In bag B, there are 2 red marbles, 4 yellow marbles and 5 purple marbles.

Ted takes at random one marble from bag 4 and one marble from bag B.

Calculate the probability that the two marbles are not the same colour.

For his question, gou need to drow . probabilify +ree.
A 6 R
o
/il

/\,

3/q 5

s

Si=

- =\
=l»

5
?

Since you only want e probabilfy of NOT pcking e Same cdour and  gou ko that probobiities alays add 4, yu can

calenlate #he  probaicty of choon the sume aburs ond subtnd fom 4.
Prokalgiity of R od R-> %"T >

ol plosality ] s cours.s 5+ = 4
Probaloifity of NOV thoosing the Same colows:
(W TP
_85
“m

(Total for Question 18 is 4 marks)
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MR 0 R0 O 0 Turn over
P 6 0 2 5 6 A 0 1 1 2 4
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19 The period, T seconds, of a simple pendulum of length L metres is given by the formula

T = 6.28\/Z
g

L =1.32 to 3 significant figures.

g = 9.8 to 2 significant figures.

Calculate the upper bound, to 3 significant figures, of T.
To gin dhe upyer bound by division:

Upper bound.= upper bourd = lower loound
Soif wie wont the uppes oound 2} ¥, Jou need the upper bownd of L and tower bound of 9
First, waite the boundaries of both:

a:: (9 I ] um“ hm\d

1

T= 6.18 x I——

=2.%15...
% 2.3 ( 3s§)

........ %

(Total for Question 19 is 4 marks)

P 6 0 2 5 6 A 0 1 2 2 4
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20 The incomplete histogram and the incomplete table give information about the time taken, in
minutes, for some students to each complete a piece of homework. No student took less than

10 minutes to complete the homework and no student took longer than 60 minutes to complete
the homework.
A
20
16
15
14 -
Frequency
density 10
N A Sqpuares
0.6- -
)]
c| + - +H ‘ 7
10 20 30 0 50 60 70
Time taken (¢ minutes)
Time taken (f minutes) Number of students = Class width ﬁw‘uwcg unsif_\!
5
10 <t <20 5 10 T = 0.5
20< 1< 25 8 5 % =16
25< 1< 30 B4z 3 5 |4
30 < 1< 45 Balb= 24 15 0%
45 < t < 60 3
Complete the histogram and the table.
freqpency density= frequency - class  width
Sreopiency= frequoncy densityx dass width |
We know thad, for the time inkrwl 25¢ 4430, the jrguency deosihyis 16 and the Mistogom is 32 wits fall
Fom s we can find put the Wighk of oach
Le_pps (Total for Question 20 is 4 marks)
Su 10 sqpores must be 1020.05= 05 unifs.
J
13
VR A A D R0 Turm over »
P6 0 2 5 6 A0 1 3 2 4
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21 Make x the subject of

_x+2y
3w—-2y

W | =

Give your answer as a single fraction.

2 -5 = :x.ﬂ.g

3 dw-2y
x-15=3x+6y
w-2y
x[&u-').j\ C 7 x[?»w-%j\

(z-IS)(sw-%)\ =31+63

Expand L
Inw -'ljx - 45w +30y= 3x+ 6y

W-2ux - Lo - HEw +3&J= by
Q )‘m.j
3xw- Qupe -3x-H0w = 2%y

-3y
e L
x 3w - 2y-3)- 45w =y
+USw
:c (3w -'15-3) =My 15w
: [3“_23_.» : (3w -25‘3)
XL =-’Aa +U45w
3u-2y-3

(Total for Question 21 is 4 marks)
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22

Diagram NOT
accurately drawn

A 1.2m B

ABCDEF is a right triangular prism in which

AB=12m BC=23m AF=05m ZFAB = 90°

Calculate the total surface area, in m?, of the prism.
The surfoce orea isthe sum of the ores o nth side.
Ttis eosier to find if you wisuokise o plan for 4he 30 shope.

23 05m First ) 3\M 11} QS.“\S %{h&ﬁomls fieorem:
Vi Sy atsbi=c? .
13m AF+ nE*s FB

(05Y"+(1.2)"- e’

/ | Jostunt =F8
// 15m 13 m=F8

1.2m

ANIJ{; 0 himﬁle: %u bosex huaht
Area 4 o nd'uah base x Msw

Surfore oren:
+* + [23! |3)+
- + +(299)+
=} 5mt

S .- S m?

(Total for Question 22 is 5 marks)
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Turn over
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23 In a survey, 60 students were asked whether they study any of History (H),
Geography (G) or Latin (L).

Of these students
27 study History
25 study Geography
18 study Latin
13 study both History and Latin
2 study both Geography and Latin
8 study History only
No students study History and Geography and Latin.

(a) Use the information to complete the Venn diagram.

L 60- (S +13+6+2+1143)
= 60-4
=44

(b) Find the number of students who study History but not Latin.
8+6=1%

+

(c) Find n(H' n [L U G))
19+2+43=22

o
>

(Total for Question 23 is 5 marks)
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Diagram NOT
accurately drawn

)

—> —>
The diagram shows AOXY where OX = 2a + 3b and OY =-3a + 5b

%

(a) Find and simplify an expression, in terms of a and b, for YX .
- -5
=-03+0X

HK=- +(20.+31)
=20-5b+W 3 00 5&-2\: .................................
=60 -2b

. . — 2 35
The point Z on YX is such that OZ = —ga + ?b

(b) Calculate, in its simplest form, the ratio of YZ:ZX

Find 52 and 2% separotely
33= 5.
g}:- +

= 30-5b- %-.1- .3;_5
= 25 o

qt-ghk

= 70+ 0%

X =- +(28+3Vb)
=%a-8u420+3p
=2q£a.--§-ln

Compare ond simaplify:
7 : X

a-10,:20, 2,
“C):s '1 ag:sfl)"
a-10b: -
"‘%m 45(5;-:9;4(50-25))“{""‘ ________________________ 54
ot G 5,y 2ebemd)

—

S (Total for Question 24 is 5 marks)
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Diagram NOT
accurately drawn

In the diagram, 4, B, C and D are points on a circle, centre O.
ZCBO = 62° and ZBCD = 126°
(a) Find the size, in degrees, of ZBAD.

Give a reason for your answer.
The suw. o] ppposite ongles in o cyclic quodrilateral is 180.
180-126 =

/BAD = ... B ’

(b) Find the size, in degrees, of ZODC.

Give reasons for your working.
The angle. ok the. cntre is twice the angle ol the Circumference.
LBOD reflex = 2x
L1800 reflex=2x
=252°
ﬂnslts ouwd o point odd to 30°
LBOD reflex + LBOL = 360
252 + LBOWG =360
L1800 = 108"
Angles in o guodriladeral odd o 360°

+ 1080 « B0V + LOOC =360
+ 624108 + LODC= 360

L00C=H°

LODC= @b ’

(Total for Question 25 is 6 marks)
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2 3 4 k
A= B =
-5 1 1 -1
The determinant of the matrix A?> — AB is equal to 3k + 28

Find the value of .
Fiest Gind A2 and 1B wdwidually,

Rule for wultiplying o 2¢2 watrix by a 2x2 walrix:

b\) (“.2 '02 )— ﬂ'li-b,cz b2+ b,d-z )
( 61 d’l az-l- cl bz + doz

A8

1]
®x

_(1918) lzk)+l-3))
T\eO D (51 (-9)

_(u k-3
I
Now upw can subtract the tuwe:

T subtct a 2x2 matrix fom a 2x2 wabrix:

(oHE )0

" w3\ - (2¢-3)
9 se-1) -9 -(-5k-2)

=[-22 12-2t
-% 1345k

detervinant of A’ AB= -2 (-1Begi) (13- 24)

=22(-13+5k) -4 12-2K) = 31 98
286-110k -ug +8 k=328
233 -102k = 3.+ 28
- (;nlo-musk Q-1
siote (G gp = tosie 00102k
5§ resgn Qe

k=2

P 6 0 2 5 6 A 0 1 9 2 4

k=2

(Total for Question 26 is 6 marks)
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27
A 2xcm B

The diagram shows a semicircle, with diameter AB, where AB = 2xcm.

Diagram NOT
accurately drawn

The diagram also shows a circle, which is the circle with the greatest possible radius that

can be drawn inside the semicircle.

The perimeter of the shaded region is Pcm and the area of the shaded region is 4 cm”.

Given that P = 4, find an expression for x in terms of 7.
The diomaker of the cicde rewaing the some ot ony point.
So the diawweter of e smoll cirde must oo valf of the sewi-circle.

Area of o crde: Wrt
Mnofo b ¢ semiccce = T(5) *k
-'r(s) %

= .-1';;7-

Area. of knls.x swall cn'do.—'ll'(%) ‘J'

x|y
2

Perimeter .n} o circle: od
Pmmq»gg smi-gircle: Lx W[ +x

-,ma--x.

Perimeter o}h-\j l; crce= Ly ()

nx

(V) L

P=A
|

= Hwxl
+:()1+1_:“ 2-:-&-
3 C%ﬂ»%-'lx 2*8
cr () Bmsg Qe
ar
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P 6 0 2 5 6 A 0 2 0 2 4
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DO NOT WRITE IN THIS AREA

314-3

X = b | TSSO URRRURRRRI

(Total for Question 27 is 6 marks)
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28 A particle P is moving along a straight line. At time ¢ seconds, the displacement,
xmetres, of P from a fixed point O on the line is given by

x=-38+62+kt'+ 4 t>0
At time ¢ seconds, the velocity of P is vm/s such that v=9 when ¢ =2

(a) Show that k=21
Hore ypu. sl b to differonkiode. displocament o Jind welodty owd tan Substitude to find k.

di .
Inkgrate (] ‘:‘;::‘;“*) Differentiae

o goneral e for differentioion is bring dawn fu pouer ond substroct 4.

x=-3t *61'."4-[«.1'. s o
Ne 3t dem 6 2T+ 0kt o8
v=-qtts2t+k

(1) =-90)% 4+ 120)+ ke

A=-26+2 + k
=i
" qu‘ - ;k;) Ha

Particle P comes to instantaneous rest at the point 4.

(b) Using k = 21, find the value of # when P is at A4.
When ot instantaneous test v=D.
-9+ 12t -2\ =0
Qt2- 126421 =0
-4t +3=0 I
F1] 1 e B LE R P
(3-3 )(As2) __ So what two numbers add 4o give -1+ osd
7 70 mulliply o gee 27
(3-N(t+N=0 -3 ond 3
3t-3=0 t+1=0
=3 4z2-1
£

t Time cannot be ncsntive S0 re\'lect t=-1
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(c) Find, to the nearest metre, the distance OA.

Here gou can usethe eqyafion gven for dispocement and substibue gr vabie for fime.

x=-334+ t2 +2A1 40 wko calculator
I=-3( 334-‘( )1-}2'( )""‘l' ’ﬂwu‘;g\ﬁgmﬂ“‘t
= 48m

(Total for Question 28 is 8 marks)

TOTAL FOR PAPER IS 100 MARKS
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