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Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 The scatter graph shows the maximum temperature and the number of hours of sunshine
in fourteen British towns on one day.
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One of the points is an outlier.
(a) Write down the coordinates of this point.
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(b) For all the other points write down the type of correlation.
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On the same day, in another British town, the maximum temperature was 16.4°C.

(c) Estimate the number of hours of sunshine in this town on this day.

A weatherman says,
“Temperatures are higher on days when there is more sunshine.”

(d) Does the scatter graph support what the weatherman says?
Give a reason for your answer.

(Total for Question 1 is 5 marks)

2 Express 56 as the product of its prime factors.

56
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2 14
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3
:axaylx? - Z)Cq, ......................................................
(Total for Question 2 is 2 marks)
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3 Workout 54.6x43

Usino %(\o( mesnod
X \ 5o “ °-6
| 2.4
4 200 \ '6 -
~ 1.2 0.3
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200+ |6+ 15+ 2.4+\-’L+o.(‘8 234

____________ 234.7%

(Total for Question 3 is 3 marks)
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The area of square ABCD is 10 cm?”.

Show that x>+ 6x=1

2

Aceo o Squ o = Qleagyh oF side)
2
= (1—'\’33

Expond braceers

X+ IxA B3+ colecr like terms .

o+ 6N+

\

1D = 9(,7'4- CA+A

(Total for Question 4 is 3 marks)
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5 This rectangular frame is made from 5 straight pieces of metal.

12

]

5 p

5m

12 m

The weight of the metal is 1.5 kg per metre.

Work out the total weight of the metal in the frame.

2 2 2
a+b=2C
2

2
12745 = X
= \I 144+25

169
= 13

Totra lehg’f‘f)

(Total for Question 5 is 5 marks)
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6 The equation of the line L, is  y=3x-2 —O

The equation of the line L, is 3y —9x+5=0 —@
Show that these two lines are parallel.

. S.
s have e_c(,uq\ cacodte\"'"

% Pasone’ i

gqodiect of Liis 3

La: 3%-"1%4'6: 02 Lan-5
Y= AqnN+5 N
N s J *3
9 = 3%3 -mx,A—C

. < ieat
drodient of L2 3 2 grod

L= e adieny o Lo. - Lines ows@

Gieodient  of pocone -

(Total for Question 6 is 2 marks)

7

RO O O O Turn over
P 4 8 1 4 7 A 0 7 2 0



PhysicsAndMathsTutor.com

7 There are 10 boys and 20 girls in a class.
The class has a test.

The mean mark for all the class is 60
The mean mark for the girls is 54

Work out the mean mark for the boys.

Sumn of scoces

SMN\ of ol M = —

mat“-s// closS Sv2e

£ MorkS

60 = —
(Q+20
ZMacks = GOx30 =!300
4 Gicls Mox'sS

Sum of NS YoeS 54 = o0

= 1080
2 Ciwrts MoeES = Slx20

S N
ncls mocs§ B
S MoresS= éBQ%S Morrks + Z Q¢ —
= 2.Boys MoskS ¥ |89 =720 =72
e = \Qoo-\08 ' 22

Ma <
2 8o =190 .
(Total for Question 7 is 3 marks)

8 (a) Write 7.97 x 10°¢ as an ordinary number.

6 ¢ 4 3 2
2 a1 A L\ e\
o. 068 o VQ\ o F97F 0.00000297 .

Decna\ o e ™MoVve 6
(b) Work out the value of (2.52 x 10°) + (4 x 107%) ploces o Hhe \eke.
Give your answer in standard form.

> ool
2,52x\ob @ Sehik 10t powe €S and no
3 numoe S
L/ 4 »x 10 v .
2.52 \_l%:B
4 X
N ;‘aos-c«’b PNl
©.63 v < .
™ ' 63x\O0

o.egx\o%= 6-3><\07

(Total for Question 8 is 3 marks)
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9 Jules buys a washing machine.

20% VAT is added to the price of the washing machine.
Jules then has to pay a total of £600

What is the price of the washing machine with no VAT added?

1207. = 699

Find 10071  600% 10O _- 590
(20

(Total for Question 9 is 2 marks)

10 Show that (x + 1)(x + 2)(x + 3) can be written in the form ax® + bx*> + cx +d
where a, b, ¢ and d are positive integers.
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(Total for Question 10 is 3 marks)
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11 The graph of y = f(x) is drawn on the grid.

A

(a) Write down the coordinates of the turning point of the graph.

where %\'ad'\eh\- S 0O

(b) Write down estimates for the roots of f(x) =0

Rove = uhese v gt €95 o35 o 235
(- - .

(c) Use the graph to find an estimate for f(1.5)
Draw O vedicle \ine Swom z =z (5 o the

3(-0\?\\ ond rad Yae RSeeckNe 3 vatue - 2'% AAAAAAAAAAAAAAAAAAAAAAAA

(Total for Question 11 is 3 marks)
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1

12 (a) Find the value of 81 2 \
v o QDI &f— [ < |
Frst, deol witn HR 2 | \i
-1
Vow, e neopkive - 9 =5 , ‘/q
Z, (5 64' ) 42 ............... l 6 ...................................

. 64 )3 = = - 2 25
(b) Find the value of (—) z —3 (;_/ 5
125 125 /a, \l {25

L

(

. 1o
Firgt fnd the  qea 25
C‘.*ud (oo‘. S%\)\Q<e AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
e is e
d(?J\Q rafot oY (Total for Question 12 is 4 marks)
13 The table shows a set of values for x and y.
X 1 2 3 4
1 9
9 2— 1 —
4 4 16
y is inversely proportional to the square of x.
(a) Find an equation for y in terms of x.
]
Y L | Q Q X9
)('2
9=k
£
7('2

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

SUb y =16 in eg?

a _ 3
16 = 3__ = %le — A= — = =—
© 570 T et s,
<z

(Total for Question 13 is 4 marks)
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14 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 is 2:5

Work out what fraction of all the shapes are circles.

white : Black white - ¢ :9S Rloce - €S
3 F 4:5 2:5
y rotol
Acoume Iese Ofe OO Shogas
C:S
. . 3 200= Q0 . O
hWie . =X ~ 45 )%
" © 7 %0 64o: BOD' 40 cicc\eS
Tﬁ\,‘“eﬁ
=)
o= 210 c-
2\oce - _:‘\','_ox30 },v-" <1-5 2)(30
Toton ¥ Y401 1IB0  60CECeS
[VeckS
Tora\ cicc\eS = 4o+60= OO
. . ——— {
Yol =2 <N
To e

(Total for Question 14 is 4 marks)
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15 A cone has a volume of 98 cm’.
The radius of the cone 1s 5.13 cm.

. ) Volume of cone = 1 rh h
(a) Work out an estimate for the height of the cone. 3 l

5.2 5 ro 15T
oo =+ (S h

. 3 gxlgx\\

(OO0 = =%

L
3
OO0 = 254N\

h= &

John uses a calculator to work out the height of the cone to 2 decimal places.

(b) Will your estimate be more than John’s answer or less than John’s answer?
Give reasons for your answer.

The V. uLould 2. Smolec. fac Jonn. and 4o X and © Wil

S onall

=Swaoll. CQQt 30\'\1‘\7
b«-%a (Total for Question 15 is 4 marks)

16 7 is an integer greater than 1

Prove algebraically that n?> — 2 — (n —2)? is always an even number.

Expanding; nz-z— Cn-z)?fsz):[ Expand Ae Drackess
=7
= ‘\2- 2 - E\2_1n¢2n-\4:{ Sty

= N-2 - an_ Lm-ra-_] E xpond tre sqove

lexacket -
—_ nz__ 2 -—hz"’ &n - 4’

—

= 4n-6

& can be divided oy 2.

1S Y 2.
soue con e d:u\va\Q oy

4N-6 is alwayd @Rt OS5
(Total for Question 16 is 4 marks)
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17 There are 9 counters in 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.

6

Deow o tcee diagvam

%
el
9 % 3 1o WuSticate e

1 G Proba oty diskioution .
2\ g&”
i __l_\g

Firsk cecond
countel counte(
P(O)B‘) -+ P(B&\) = ?iqa)x PC@]*[PC@& P(O\ﬂ
= F,2 42,72
a*s T 9%
L S &
*F2 F2
_ 22
72

(Total for Question 17 is 4 marks)
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18

O X

ABCD is a rhombus.
The coordinates of 4 are (5,11)
The equation of the diagonal DB is y = Ex + 6

Find an equation of the diagonal AC.
DB s perpendicuiar 40 AC,as & i a chowmous .

|
Orod of DB = &— from \.5—:.3”-“‘6

Ny

e nNegoive Cecipfoca-\ ©S WS

Owwod of AC= -2
?e(?ené'\c.u (o

ACy Y =t 4C

Uz -2 +C
Sub Cs, 1) 5 = - 2(5)-(-62“0
o e$° c= 11+ 10

= 21 ‘-j:—z-?(«"’g-l .........

(Total for Question 18 is 4 marks)
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19

/
N
7 X
D

OABC is a parallelogram.
—> —>
04 =a and OC =c¢

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

) 1
Given that)ﬁ)) = 3¢ — E a

find the value of £. _A__z _ T& N C.S—e
3@3: ;(?“'-E—’B = -2t e
| =2 E‘B = f_,"%
= -;AC ¥

2\ 2

Z
S (Total for Question 19 is 4 marks)

P 4 8 1 4 7 A 01 6 2 0

16

k= b SO

vauy SIHL NI LM LONOd V3uY SIHL NI 3LIYM LON Od

YIAY SIHLNEILI-M LON.OQ



PhysicsAndMathsTutor.com

20 Solve algebraically the simultaneous equations

x?+y*=25 '—'®
y-3x=13 —Q@)

Subyact Yy 0 @

y= 13a3n —&
S uoS- @"““’@

P
,x?' X CI'B'\'?"X-) =25
o v (3 3K 133
2
29 L+ gq%.(-q%

—-25 =0

\:.25

=25
qg- + 1649 +
\Oxz_\_q»%'x-} L&A

syta AN+ F250

(Sx-{-z@("—*zﬂ =0
= %42$0
xX= -3

= \©

= B A+24=0

~-24
= —
x 5

Sub X inxo @

1:’% 1':-’3
o= \3*3<’ 7»‘-(’) %5(34’ 3C~3>
e -72 - 3-9
=3 =4
= ~Ys w= "TE %1:—3
= -Fc =4

(Total for Question 20 is 5 marks)
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21 ABCD is a quadrilateral.

B C
A/L/ \L\\D
AB = CD.

Angle ABC = angle BCD.

Prove that AC = BD.

AB:‘- C.D (Shown m d(ogfom)
n A
BAD= CcDA

BC 15 o~ cOmmon Side

-rﬂmng\es age Con&:ueﬂ\ und e SAS .

AC = IRC.

(Total for Question 21 is 4 marks)
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22 The diagram shows a hexagon ABCDEF.

ABEF and CBED are congruent parallelograms where 4B = BC = x cm.
P is the point on AF and Q is the point on CD such that BP = BQ = 10 cm.

Given that angle ABC = 30°,

prove that cosPBQzl_%xz
VEY AC= PQ
6 =  — B
Co 530 > I
B 7
A C
PR
10 \0 Ac2= 4= 20 () €053 0
2 2 \ﬁ\
= 2% — 2% (i
€ ? - 1_,?- C?—' \r'o’-)

2
PQ‘,L = \Qz-\- (0-12 CIOX\O )COS PBQ

2 2
a3 = (0 +10 - 2(10) CO5P BR
- 2
o*rio’e-@) X 200 (BT

SPRA = — 3 - 20990
2L o) 2
-\ - (,__\rgﬁ o
220/

(Total for Question 22 is 5 marks)
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