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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 ratio of the number of boys to the number of girls in a school is 4:5
There are 95 girls in the school.

Work out the total number of students in the school.

q5 =6 = \19
A = il

=q

(Total for Question 1 is 3 marks)

2 The diagram represents a solid made from seven centimetre cubes.

On the centimetre grid below, draw a plan of the solid.

(Total for Question 2 is 2 marks)
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3 Make 1 the subject of the formula y = é -2a

=7§--_-3+2<k

e 3(3“”20‘\

DO NOT WRITE IN THIS AREA

=3 leedal

(Total for Question 3 is 2 marks)

4 Jim rounds a number, x, to one decimal place.
The result is 7.2

Write down the error interval for x.

A

KR

RN

J IS €KX <R--15

DO NOTWRITEINTHIS AREA

(Total for Question 4 is 2 marks)
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Katie measured the length and the width of each of 10 pine cones from the same tree.
She used her results to draw this scatter graph.

a
5 1 T T 5 = T T - 11 { ]

Width (cm)

Length (cm)

(a) Describe one improvement Katie can make to her scatter graph.

Don't have The axes Stouung ak  (0).

(1)

The point representing the results for one of the pine cones is an outlier.

(b) Explain how the results for this pine cone differ from the results for the other pine
cones.

The Cone hasS o Shovk Wdih For G5 leagin .

(D)

(Total for Question 5 is 2 marks)
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At a depth of x metres, the temperature of the water in an ocean is 7°C.
At depths below 900 metres, T is inversely proportional to x.
T is given by
_ 4500
X

T

(a) Work out the difference in the temperature of the water at a depth of 1200 metres and
the temperature of the water at a depth of 2500 metres.

4S0O0 4SQO

= = |- 95
| 200 2,500
15
(3)
Here are four graphs.
T;i e 71; o
0O =x [0 =x
Iy £ I B
(0] A'x (0] ;x
One of the graphs could show that T'is inversely proportional to x.
(b) Write down the letter of this graph.
D)
(H

(Total for Question 6 is 4 marks)

°C
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Here is a right-angled triangle.

i~

¥

Four of these triangles are joined to enclose the square ABCD as shown below.

X oy o)

u

Show that the area of the square ABCD is x> + )?

2

Al = 2 £ 0 diy ISR

B 7-.»'. &
e
Brea. | 6L RRNEre, = ol 3

(Total for Question 7 is 3 marks)
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The diagram shows an oil tank in the shape of a prism.
The cross section of the prism is a trapezium.

3m——»

Only fill to
85%
of capacity

The tank is empty.

Oil flows into the tank.
After one minute there are 300 litres of oil in the tank.

Assume that oil continues to flow into the tank at this rate.

(a) Work out how many more minutes it takes for the tank to be 85% full of oil.
(1m? = 1000 litres)

3
{Buime ‘eptonk o= &31—\.\1—),‘1-& e L
2

3
25¢/c of tanx = W2 2w

W22 _ 234 minuies gom SroT
o

b4 more minS

3F-h-t =

36k

minutes
The assumption about the rate of flow of the oil could be wrong.
(b) Explain how this could affect your answer to part (a).

\p Han o Faoe 86 flowu was fasrer W would  rake

\&ss +me (\Q.ne.\ Vice verse.) |
. I S -

(Total for Question 8 is 6 marks)
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Ibrar bought a house for £145000

The value of the house depreciated by 4% in the first year.
The value of the house depreciated by 2.5% in the second year.

Ibrar says,

“4 +2.5=6.5 50 in two years the value of my house depreciated by 6.5%"

(a) Is Ibrar right?
You must give a reason for your answer.

NO) reducrien =) 6:-96 X 0-97*F5= 0-93¢

So  reduchon ©f bl tfe .

The value of Ibrar’s house increases by x % in the third year.
At the end of the third year the value of Ibrar’s house is £140000

(b) Work out the value of x.
Give your answer correct to 3 significant figures.

Lo ooo

\- 0315

LS 000 X 0930

(1-03i5 x100) -100 = x = 315

(Total for Question 9 is 5 marks)
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10 The surface gravity of a planet can be worked out using the formula

6.67x 10" m
g e ———————-

"2

where

m kilograms is the mass of the planet
r metres is the radius of the planet

For the Earth and Jupiter here are the values of m and r.

Earth Jupiter

m =598 x 10* m =190 x 107
r=6.378 x 10° r=7.149 x 10’

Work out the ratio of the surface gravity of Earth to the surface gravity of Jupiter.
Write your answer in the form 1:n

9 -80S

—1\ 2. by
Jearn = G 6F X\0 xSABIN0 g pupmsgmde

G- AR iD®

D sopup = Al-AAG:

o
T L R -

e B

(Total for Question 10 is 3 marks)
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11 Solve the simultaneous equations

u-4y=19 © o
x+5=1 @ g
mutvly © by 3 ond @ by Z e 5% g
=
bx-%12y = 5+ © E
g Z
bx 1By = 2. @ E
wv
Toake ®_® s 7_13 = -55 s
>
Swbo Y e =< 1,8" linte @ Yo gek Lx+10 =14
~ = W5
e hs v,g
4
y= -25 9
=
(Total for Question 11 is 4 marks) 3
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12 Zahra mixes 150g of metal A and 150g of metal B to make 300g of an alloy.

Metal A has a density of 19.3 g/cm’. =
Metal B has a density of 8.9 g/cm®. f ety
Work out the density of the alloy.
150
AoNousive.: =k T un
Metrad 193

Merad B vouwume = 150

29
O

d‘j‘ns‘bj of dMdows = 30 12 - 2

V}\'\-\j& =

122

(Total for Question 12 is 4 marks)

g/em’
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On the grid, enlarge the triangle by scale factor —l% , centre (0, 2)

(Total for Question 13 is 2 marks)

P S 8, =8
i) =18 2]
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14 The table gives information about the speeds, in km/h, of 81 cars.

& Speed (s km/h) Frequency F- d
o

< P

v 90 <5 < 100 13 15
= 2
= 100 <5 < 105 16 3

= 105 < s < 110 18 3-b
o

> 110 <5 < 120 2 2-2
o b
S 120 <5 < 140 12 0

O

Q

(a) On the grid, draw a histogram for the information in the table.

A

HHHHH I !
[ I 1

DO NOTWAITEINTHS AREA

;5 EEEEEEEE SEESNNEREN §RES :}—7-"4-1‘:- ;T? gl
? 90 100\l e T - 1 B ()
3 3)
- (b) Find an estimate for the median.
Sl = Ak

5 =29

40 5 - xS = 32
Y

| R 1082
| i (05+3-2=10% L -

(Total for Question 14 is 5 marks)
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15 Show that —— - 4 Heag
a b+l GBrl) can be written as 1)
=5 alb+\\) " awy °“’_’”‘t_’i ab
— Pl
(b+1)* { Gnth” (™)

(Total for Question 15 is 2 marks)

16 The diagram shows a sector of a circle of radius 4 cm.

B

O

4 (6]

Work out the length of the arc ABC.
Give your answer correct to 3 significant figures.

| &/ 1o
LA =) Y

o " —_ 1. T
A—rﬁ'u. o Crrare—= AN =

Circumeuence Of Circle = IR

g ce ankhdy= e gw= 182

340
132
(Total for Question 16 is 2 marks)
L
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17 The product of two consecutive positive integers is added to the larger of the two

(Total for Question 17 is 3 marks)

integers.
g Prove that the result is always a square number.
§ e x be o pOSdc.w—C inreyec.
5 Thatn 53 and S+() are ConsSecave fosbve 1Nk gers .
% se Ll v e e P e
g oy B 008 )
. — (3‘2'\'\\2-

AN 2R AN S TR A 0 | L L 8 R | PN
O NOT WRITEINTHIS ARER

LR LIINEVAR §1 TR R

1
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18 Here is a speed-time graph for a car.

A

30

25

20

Speed (m/s)

15 A

10 FEEFRRHH

Time (s)

(a) Work out an estimate for the distance the car travelled in the first 10 seconds.
Use S strips of equal width.

top + borHem

ot iua e Y S e

heigne = 2

Distance = (0*'2)+L1‘\'S)+(S+Q) +@+\g).(\\s.\.u‘(\ = Z(o
b

(3)

(b) Is your answer to (a) an underestimate or an overestimate of the actual distance?
Give a reason for your answer.

Sitseytaaic ) M CILE B vomesing S

o don. SE it DN S

(1)

(Total for Question 18 is 4 marks)
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19 Prove algebraically that the recurring decimal 0.3 18 can be written as %

bk = = 0'3\2’)
ox = 3131818

00 -10Xx = 3\5
qq0x = 31IS

s s s

s

990 22

(Total for Question 19 is 2 marks)
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2a
0 2;) B
OAB is a triangle.
P is the point on 4B such that AP: PB=5:3
.9
04 =2a
.%
OB =2b
6
OP = k(3a + 5b) where £ is a scalar quantity.
Find the value of 4.
= —_ =
SRR OP: ORA + AR
A6 = Do 2k -5 s
; . = 2a4 (.T,rour L\_b]
e 3
AP 8(“2-""+u’) = “Qog-\-—ib
—\0
{(§) i
= -5 )
—_Q- o + ‘l; b
|
k=g
(Total for Question 20 is 4 marks)
o
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49cm

80°
A 3.8cm D B

ABC is a triangle.
D is a point on 4B.

- . DO NOT WRITE IN THIS AREA

Work out the area of triangle BCD.
Give your answer correct to 3 significant figures.

eht= 9™y 3.9 2% 9%38 RCOSAID

= Bl
O = 5 bS5

Sin ( ACP) 530

32 &
s sz (3‘%* Sing0
x

= AACcD = S

<
<
PR
QL
P

=
O v ®
W2
U

e
%4
B
o b
%
e =

e

A ABC = 130-80- k|-%-25 = 33-6

BD & il Ares. = % % S-655% W32 xoin\Li

S\h2S B Sin33 b = 10'%

A coB =121k
Ao

_cm?

(Total for Question 21 is 5 marks)
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22 There are y black socks and 5 white socks in a drawer.

Joshua takes at random two socks from the drawer. o]
(@)
o .6
The probability that Joshua takes one white sock and one black sock is 1—]- (z)
]
(a) Show that 3y — 28y + 60 = 0 =
5
block Yen white = _;9_ % E— ;
y+5 +ly =i
I
[
wMWbmm:ix—i r%
Y+5 y+ U >
b
o ) T e —

€57 ey e o)

= 10y 6

5’--{—95-\-10 !

S
=% YAy 420 ==
J J g
=y y* £l oo~ T 3y*-28y+6L0 =0
= piieg

(4)

VAV SIHL NI A 10N 0

(b) Find the probability that Joshua takes two black socks.

( 3y -10)(y- ¢ ) =o

=]
i Mo e T y==6
Yy=060s H has to bt an akeger.
it FEiee
e )
(3)
(Total for Question 22 is 7 marks) 3
A J B
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23 (a) Write 2x* + 16x + 35 in the form a(x + b)* + ¢ where a, b, and ¢ are integers.

Z(XHHZ—S?_ 35 = 2LxAk) +3 =

z(mu)z—h’)

(3)

(b) Hence, or otherwise, write down the coordinates of the turning point of the graph
of y =2x* + 16x + 35

()

(Total for Question 23 is 4 marks)

Luisy

TOTAL FOR PAPER IS 80 MARKS
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