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

T T TSN

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.

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

You must write down all the stages in your working.

G 5g O'g
) X119 RS
a8 (771

(Total for Question 1 is 3 marks)

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

(Total for Question 2 is 2 marks)
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3 Make ¢ the subject of the formula y= ;{- —2a

Cb]-J-Q(\.

i

!
LY

B
=%

e
[

DONOT WRITE IN.

£
=2
’3(34 '25,):. E
- 3d+ (oo = £

(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.

G i

(Total for Question 4 is 2 marks)
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-5 Katie measured the length and the width of each of 10 pine cones from the same tree.

ﬂ

She used her results to draw this scatter graph.

HL NI LI LON O

Widblen) EEEITEELE San e s b i

0 1 2 3 4 ' 3 6
Length (cm)

LN A9 IONOG )

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

YRy S

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.

_ (Total for Question 5 is 2 marks)
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- 6 At adepth of x metres, the temperature of the water in an ocean is T°C.
At depths below 900 metres, 7" is inversely proportional to x.

-
B
=

: T is given by
& | 7 - 4500
. X
=z (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.
£
E :l, ﬂ-'?’ 12500n T = S50 _ 278 (JC_
o
[a]
i (Y]
AT 2odw' Tz Hios = -3¢
2So<
N CFc ""N"?:’ e —_ . - l"IS'
Di FFEREACE -15-1-2 .95 oc
(3)
Here are four graphs.
5 , A n, B
&
=
Z > B
= 0 C: 0 Tx
n C ) D
0 > 0 x

One of the graphs could show that 7'is inversely proportional to x.

(b) Write down the letter of this graph.

o (Total for Question 6 is 4 marks)
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7 Here is a right-angled triangle.

AMEA
3, /ANLga

Aldza

8

0F G4 SQuAtE = (Niy)

!

Y

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

A
[ 0
B
o
D
p. 8
Y C x .

Show that the area of the square ABCD is x* + 37

e 7—"4.. D o y

oF A TRIAKWE = %?tg

oF A ThAI (ST 3 X fé_uj: ’thj

oF  AlCh

I

"

?lﬂ,—f gL « 22 g - 'Z,fn-.j
1T
N+ \b’ '

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

<= 3m——p

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)

ﬂ—ﬂgA oF CRoST - SECTiond = 2.4 (g-f*(-‘-f’) b= [-2 % 4, ¢ - (23,1:’

[~
i . - . 3
' VoLvmeE 0F TAAIC = -5 x §$-28 = 1532 pn

S 85T OF VorumE oF Tauc= 0.8 <122 = It 1703
ja e el S, $efia® = oz

TAN 1S FHowsy A7 30 (/ A TE

S TAIeEsy U220 _ R4 Mian TET
DPooe
A EXTA 37 ¢ -1 = 36 ¢ My oo 3“+ ..... minutes
5)

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

I TrEg AT 9F Frao (S CREATR  THen  Tré  Time  TAkKES

(Total for Question 8 is 6 marks)
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9 Ibrar bought a house for £145 000

The value of the house depreciated by 4% in the first year. R 20 o [ qao oF fag o8
} : EW2
The value of the house depreciated by 2.5% in the second year. | s o
Vo G1-ST, oF AW | =

MEWR

Ibrar says, € | o

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

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

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 £140 000

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

VYALUE (~CAEASES  FAlopm ff@f?zo to ‘&ﬂwqow

I4s, g0 = (.03 SASTS ¢
135,11

" W = ’3"'570

..............................................
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The surface gravity of a planet can be worked out using the formula

6.67 x 107" m
g =r—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.

/DONOT WRITE INTHIS AREA -

Earth Jupiter
m=598 x 10* m=1.90 x 10¥
r=6378 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:#
.

CAETH: 9= b-€TxID ys.ag«io.  _ Q. 205234573
((& 372 x IOE)JL

., ) iy 21
VA TR 9= 6-6\x to (.Goxlo = :—2‘4’:77@;‘4’“33

(7w x 15%)*"

Vo Rawe us 1 2490u3a
G.20S234S592

= | 2.53
| Ai2:58
(2-528-7.53)
o o o (Total for Question 10 is 3 marks)
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" 11 Solve the simultaneous equations

2x—4y=19 x5
3x+5y=1 x4

’D‘M-.'?_Dj: aqs
12 % + 2oy = 4

22x = 55
‘i \ Nn = qal - El/ or ""— S-"
T

(Total for Question 11 is 4 marks)
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12 Zahra mixes 150g of metal A and 150 g 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 8.9g/cm’.

Work out the density of the alloy.

; -
[/ JevNE o7 ,4 - ty o

Voevms op £ = ryo

7.9

e §

LEL L TRTAL Vocwms OF Awov = (Y0 4 (1T

= A4, é‘?/(o CM?

0, beNnTy = 390 L g igaz¢as
24, 62|

IE'%‘

(Total for Question 12 is 4 marks)
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On the grid, enlarge the triangle by scale factor —1% , centre (0, 2)

___ (Total for Question 13 is 2 marks)
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The table gives information about the speeds, in km/h, of 81 cars.

[ T ,""7 e = 3‘/'.5.?- o

i Speed (s km/h) Frequency ; "gj‘;p{f,:,,.\;’ i
90<s<100 | 13 122102 1.3
100<s <105 16 25 = %2

105 <5 < 110 18 s = 3.6
110<s<120 2 22w oz 2:2
120<s <140 12 12226 = 0.k
_______ (a) On the grid, draw a histogram for the information in the table.
A
FRedven oy
DENVT 1
‘3 -
2 4L
.
O i
Qo
3
(b) Find an estimate for the median.
Lo Qi 405 . Medad w39 pag
2
13 4tk = 1 2y
40594 < 1.5 . n=Ed L5 oF TR
\g
.’ i i' . 5‘ - 9 o 3 - ”
ks AR (02-2. ..
1¢ - (2)
' Median = oS+ 3. (Io? 109)
- = 102-1 (Total for Question 14 is 5 marks)
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:‘ 15 Show that e o > can be written as 4 2
‘ b+1 (b+1 B+1)

- _a,(la $1) o
(b+)7 L+~

= obta- o
('0 ,'—[.){L

MESLMIONOQ -

= oo
(b+0)"

~__ (Total for Question 15 is 2 marks) e e

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

5 E

LN LISV LON OG-

0
U

@>

;; 4 C P

751

Work out the length of the arc ABC.
Give your answer correct to 3 significant figures.
b0 - o0 = 20
260 | Lax ¢
3t0

i o (Total for Question 16 is 2 marks)
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17 The product of two consecutive positive integers is added to the larger of the two
integers.

Prove that the result is always a square number.

et THe 2 \NTegegs Qe n n+ |

= (\(f\-f-l').f—/\-f—[

i

T
N+ A 4+ 0 + |
1
ﬂ+2ﬂ+f

(”4_‘)‘1

ED,

H

b

(Total for Question 17 is 3 marks)
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- 18 Here is a speed-time graph for a car.
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! | == RESENiEE
i N LiTTig LB e L S O T W W
‘ Sqvans :' e T
= Y Imjs { ] W i ! i
) ol=" I i (I i | o

i Time (s)

{ (a) Work out an estimate for the distance the car travelled in the first 10 seconds. B
Use 5 strips of equal width. B

ARA = ZxZx2 + 2 (2+5) + 2 (5+9) + 2 (4+5) + 2 (IS+24)
2 z 2 2 2

= 2 + T + ity + 24 + 39

2¢

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

____ (Total for Question 18 is 4 marks)
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19 Prove algebraically that the recurring decimal 0.318 can be written as 27—2
N = ©¢- 317
idnr 302
TLI00Um =z PR

AG0% = i §

Joooow s 35
Ge 2
(Total for Question 19 is 2 marks)
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2a

OAB is a triangle.
P is the point on 4B such that AP: PB=5:3 AP =

> ;
04 =2a il
—> b
OB =2b P
OP = k(3a + 5b) where £ is a scalar quantity.

Find the value of £.

OP‘—‘ 07‘?+ A_ = Qa +

v
~
(5
I
$\V‘| O\
1S
-+~
WM
[\

I\
i

i
R

[}
9

(Total for Question 20 is 4 marks)
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21

4.9cm

80°
A 3.8cm D B

ABC is a triangle.
D is a point on AB.

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

...... ; - ’
ID7= aa®e 294" 2«4 Qx 3. 8 x Cas {O
= 3245~ 27U (2 R0
- 3. Aa293d

LGl = 5655372

— S.LST34
. . 4 :
_Sin ¥O = B Al ﬁ Sin f?! Y43\ S 33.5¢9
S 65532 4.9 | B =SSP Sin12i 43|
Sta ﬁ/j\c = 4.9 Sin Yo !‘} San 33:5¢9
S. (S539 | e = 872708
A : |
ANC = $7.59¢9° -
| ‘1 of (&,
.’\ = 180—S%-S49 ? A‘QK - : :
SaE s - b xS SR % 272708 5n 2S
= I'ZI L U3 |
¥ I =X .26? IS-
(/r‘;}b = IQC'.- fo‘L,’g,‘ 25-// = g
= 23.564°
......................... ’0“7L . cm?
c (10-d4— 1. 4.3)

(Total for Question 21 is 5 marks)
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© 22 There are y black socks and 5 white socks in a drawer. . . ToTAL CF o+ 5
Joshua takes at random two socks from the drawer.

- . .6
The probability that Joshua takes one white sock and one black sock is Tl

(a) Show that 3y* — 28y + 60 =10

Q

2
|
0y

(g
<+
G~
o)

il
0O

£ leli)j é(jf}S’Xij-ﬁ#) 83‘

| ,’, HDj :é(\lj-f'-cfj-pﬂ.ﬁ)
i S jﬂ'i-- fa—j-»-lZO (4

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

)
W
o)
\w

| g e H"" - _é‘__ b 4 ___5. - - =
‘ g*s_ j_f.L/, i

i O {1 O i

34 2%j+éo:0
?g_lﬁ)fj-!) ,

5*'2 o~ b

1 q 15 A INTECER

,y:é. ,,,,,,,, e |
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23 (a) Write 2x2 + 16x + 35 in the form a(x + b)* + ¢ where a, b, and c are integers.

v b e S
7. ,Zou + b+ 25 =< ‘Z(')C’J— o0+ 3%_ )

A Us
2O s 0 2 a b

= . 2 .

W (1*4'“') b= A%+ Qe

= . Az o ; _
§ o ( +'+)~‘b+3% = 1+ ‘%":u."éS}
5 4

g L. 2 (’)tq'+. U+ 3’%) = 9 ()l+¢jb._ 372 + BS

A e B = a(nm)'ﬂz

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

(1)

(Total for Question 23 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS
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