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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 table shows information about the heights of 80 children.

Height (A cm) Frequency

130 < h < 140 4 ll.

140 < h < 150 11 1S

150 < h < 160 24 39

160 < h < 170 22 bl &
170 < h < 180 19

(a) Find the class interval that contains the median.

mcdle value
80 - 2= koth 1€0< h £170

(b) Draw a frequency polygon for the information in the table.

A
30
20
Frequency
10
0 >
130 140 150 160 170 180

Height (A cm)

(Total for Question 1 is 3 marks)
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2 In London, 1 litre of petrol costs 108.9p
In New York, 1 US gallon of petrol costs $2.83

1 US gallon = 3.785 litres
£1 = $1.46

In which city is .petrol better value for money, London or New York?

You must show your working.

London
IL = 108-9p 1 u$ GaLlon = $2.83
150
= kl1.089 3.786L = $2.83
];euus
3.7185L =£1.938356\6Y4
'—3.%‘75& =~3.87S
1L = £0.50022644S4
New York

3 A gold bar has a mass of 12.5 kg.
The density of gold is 19.3 g/cm?

Work out the volume of the gold bar.
Give your answer correct to 3 significant figures.

m m
vV —
DV O
125604
T 19,24 0em]

= 547%6‘&3539
~ 648

P 4 9 3 8 4 A 0 3 2 0

(Total for Question 2 is 3 marks)

%1000
m= 12.5ky —> 125009
D= 19.3 sfom"‘

................................. 6 Y8 o
(Total for Question 3 is 3 marks)

3

Turn over



4 There are only blue pens, green pens and red pens in a box.

The ratio of the number of blue pens to the number of green pensis 2 : 5
The ratio of the number of green pens to the number of red pens is 4 : 1

There are less than 100 pens in the box.
What is the greatest possible number of red pens in the box?
B: G G: R
2: S 4
2y XYy XS xS

e: 20 a0: S

R:6¢: R
g:20:9
3 +20+85 = 33
33 x 3 = 94 pens
B-¢q :R
3. 20: )xs
e s .

(Total for Question 4 is 3 marks)

5 (a) Find the value of the reciprocal of 1.6
Give your answer as a decimal.

1. 6 s ‘ =z | = 1.6 =06.625

{ 1.6

Jess rounds a number, x, to one decimal place.
The result is 9.8

(b) Write down the error interval for x.

0.l =2 = 0.065
9.8 + 0.05 = 2.85 (less then)

9.¢ - 0.05 = 9.75 (eor move)

(Total for Question 5 is 3 marks)
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6 Here is a rectangle.

¢

o+ 1
The length of the rectangle is 7cm longer than the width of the rectangle.

4 of these rectangles are used to make this 8-sided shape.

74 X+T
x
%+ y a+7-=1
L ®+1
x
X+7 h o)

The perimeter of the 8-sided shape is 70 cm.

Work out the area of the 8-sided shape.

X ++7 ¥+ x +1 + X+T + X +X+T + 2+ + X+ = 70
Bxe + UL = 70
-42 -y
B = 28
=t =8
x = ?'—%- = L'-I-_ = 3.5em
8 Y
Avea 0y 1 ".d-unele = Laxaw
A=10.5%x3.5
3.5em - 3¢.75 tm?
3-5 “-1 '—'|0-SCM
Total Avea
Y x 36.75 = 17T emt 0 147

(Total for Question 6 is 5 marks)

5
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7 Work out (13.8 x 107) x (5.4 x 107"?)
Give your answer as an ordinary number.

= 7.452 x 10°%

620,00, "%

(Total for Question 7 is 2 marks)
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8 When a drawing pin is dropped it can land point down or point up.
Lucy, Mel and Tom each dropped the drawing pin a number of times.

The table shows the number of times the drawing pin landed point down and the number
of times the drawing pin landed point up for each person.

Lucy Mel Tom Total
point down 31 53 16 100
point up 14 27 9 5b
Totel ys 80 25 o

160

Rachael is going to drop the drawing pin once.

(a) Whose results will give the best estimate for the probability that the drawing pin will
land point up?
Give a reason for your answer.

________ mglshedmppo.dfh. n the mast +omes.

Stuart is going to drop the drawing pin twice.

(b) Use all the results in the table to work out an estimate for the probability that the
drawing pin will land point up the first time and point down the second time.

_ oo 2
P(POV\*. J-OV\M) - -TE;- s 3

|
p(Po\'NL u.p): —5—0—: —3;-

150
plpont dewn) x p(point up) _:_
- -2_- P J_ 3 —2— .....................................................
: : 1 (Total for Question 8 is 3 marks)

7
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9 Jack bought a new boat for £12 500
The value, £V, of Jack’s boat at the end of # years is given by the formula
V' =12500 x (0.85)"

(a) At the end of how many years was the value of Jack’s boat first less than 50% of the
value of the boat when it was new?

507 o 12500 =£6750

n=2 12s00x (0.85)* = £9031.25

n=t4 12600x (0.85)" - £g525.08

nes 12500 x (6.¢5)° = £5546.32

A savings account pays interest at a rate of R% per year.
Jack invests £5500 in the account for one year.

At the end of the year, Jack pays tax on the interest at a rate of 40%.
After paying tax, he gets £79.20

(b) Work out the value of R.
160 - 4o = 60°/.

6o’/. £74.20

>0.b (
160°/-

tssoo+r L\32= £56322

)-:—oe

Interest

E\32

Fral omount = vwastmnl xlmu%rphlr“
5632 = S500 x (‘°°*’°"’~)
= $S00 <SsS00 to

- 100 ¥R
.oy = ( 0= -
X 100

xloo R: 1.q .......................................................
10L.Y% = IDO+R _/

-100 =100 (Total for Question 9 is 5 marks)

P 4 9 3 8 4 A 0 8 2 0




10 There are only blue counters, yellow counters, green counters and red counters in a bag.
A counter is taken at random from the bag.

The table shows the probabilities of getting a blue counter or a yellow counter or a green counter.

Colour blue yellow green red

Probability 0.2 0.35 0.4 =1

(a) Work out the probability of getting a red counter.

| - 0.2-0.35~0.4% =0.0S

(b) What is the least possible number of counters in the bag?
You must give a reason for your answer.

0.65 » 20 = | red counter

(Total for Question 10 is 3 marks)

9

AR D0 O Turn over
P 4 9 3 8 4 A 0 9 2 0



11 The cumulative frequency graph shows information about the weights of 60 potatoes.

a

60

50

40

Cumulative
frequency

20

10

0 >
30 40 50 60 70 80

Weight (g)

(a) Use the graph to find an estimate for the median weight.

Jamil says,
“80 — 40 = 40 so the range of the weights is 40g.”

(b) Is Jamil correct?
You must give a reason for your answer.

_No. The rmaxumum wuam, .......... cowld he ag ten 8
__Ov.__muarmam wuakl. ............ cowdd ba lem thom Yo0.

10
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~
(c) Show that less than 25% of the potatoes have a weight greater than 65 g.
60 - 49 = 1l
Ao 00 = 1237
(4
1¢.3°/. & 287
(2)
(Total for Question 11 is 4 marks)
J

AR O A Furn over »
P 4 9 3 8 4 A 01 1 2 0

11



12 Alan has two spinners, spinner A and spinner B.
Each spinner can land on only red or white.

The probability that spinner A will land on red is 0.25

The probability that spinner B will land on red is 0.6

The probability tree diagram shows this information.

Spinner A
red
0.25
0.75 _
white

Alan spins spinner A once and he spins spinner B once.

He does this a number of times.

The number of times both spinners land on red is 24

Spinner B

red R P~
0.6
04 white

red
0.6
0.4

white ww

Work out an estimate for the number of times both spinners land on white.

P (both ved) = 0.25 x 0.6

24 = 0.15 = 160 tures

P ( both white) = 0.76 x 0.y

160 % 0.3 4e

12

n

0.1S

0.3

(Total for Question 12 is 3 marks)

P 4 9 3 8 4 A 01 2 2 0



13 Write x*+ 6x —7 inthe form (x +a)’+ b where a and b are integers.

(x+3) -(3)*-7
[x,.g)"_q -7
(a2 +3) - 16

(Total for Question 13 is 2 marks)
14 Cone A and cone B are mathematically similar.
The ratio of the volume of cone A to the volume of cone B is 27 : 8
The surface area of cone A is 297 cm?

Show that the surface area of cone B is 132 cm?

A B S¥
3
L 2
(cm)
q >(
A _
(em?) 297 m
V 27
(em?) 1 3 3

997 = .%. = 132em’

(Total for Question 14 is 3 marks)

13
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15 (a) Show that the equation x3 + 7x — 5 =0 has a solution between x = 0 and x = 1

(0)3 + T(0)-5 = -5
(13« 7(1)-5 = 3

Change o siym Huceore folubion betwean O ond |

5
(b) Show that the equation x*+ 7x —5 =0 can be arranged to give x =

X}t Ix-5=0
+S +S
xd+T1x = S
a¢ (¢2+1) =5
< (x2+1) =[x +17)

(c) Starting with x, = 1, use the iteration formula x =

an estimate for the solutionof x* +7x —5=0

S
- - .625
X = ()4 0

S
- = 0.6765327646
x, = (Pcns)z"’7 0.676513
> 0.670448300
X3 (AnS)z'l"’ C

14

P 4 9 3 8 4 A 01 4 2 0

x2+7

P three times to find



(d) By substituting your answer to part (¢) into x> + 7x — 5,
comment on the accuracy of your estimate for the solutionto x>+ 7x —5=0

{Ans) 3+ T(Ant) -5 = -5.%q47... x10”°
= -0.0054947...

(Total for Question 15 is 9 marks)

16 The petrol consumption of a car, in litres per 100 kilometres, is given by the formula

100 x Number of litres of petrol used

Petrol consumption = -
P Number of kilometres travelled

Nathan’s car travelled 148 kilometres, correct to 3 significant figures.
The car used 11.8 litres of petrol, correct to 3 significant figures.

Nathan says,
“My car used less than 8 litres of petrol per 100 kilometres.”

Could Nathan be wrong?
You must show how you get your answer.

100 x Ug Lilves used

Ug Perml contumption =

Lg kuowmetres
‘L_&’vﬂ Kdometres
'8 uQ W\ | 8
“f; WS “‘-9 n-8s l\‘."l quﬁl'-l"l.S.\qg I4€.S | yq
100 X 1L.85
Ug Perol contumption = 1.5
= $.033898305

€.0%... 7 8
Nothon cowsl bhe wrorg.

(Total for Question 16 is 3 marks)

15
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17 ABC and ADC are triangles.

The area of triangle ADC is 56 m?

Work out the length of AB.
Give your answer correct to 1 decimal place.

A"a: -‘Eab SI'lc

CD

c—

\ s)
S6 = -i-xll 3 coss\n(\o

S6
_\5 % 1\ x swm(f)

= CO

10.540%9438um = CD

At

_;2 = b2+e? - 2bc cos A
Atz N2+ (10.6%0)% -2 x 11 % (10.8
Act = 292.1331702

i
AC = 17.09190364 m

y...) cos (10S)

42
a, . _b_
SnA sSn B
AB 17.09..-
e - ——

s (48) S (ll?)

AR :_{_7-/03__ X y)n('-}:) = 14 3;‘35-.. AAAAAAAAAAAAAAAAAAAAAAAA 14.4
Son (”8) (Total for Question 17 is 5 marks)
.
16
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18 Here is a speed-time graph for a train.

a

25

20

15

Speed (m/s)

10

§<10:0.5 [ ' @ ® @

0
0 15 20 25
Time (s)

[
»

(a) Work out an estimate for the distance the train travelled in the first 20 seconds.
Use 4 strips of equal width.

® A: < bh @A;-!g—_(ai-b)h @-;—L—(s-no)xs

= -'ixsxo_ :-;—(9.4-5))(5 = 37.5
S :17.8 Toted = 54+ T1.5+37.5+ 70
@ ia(tons) XS 130w
= 70

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

Dversstumote. The pres o)t froptitims  owe ...
AAAAAAA VWMWWMWMVA

(Total for Question 18 is 4 marks)

17
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19 Prove algebraically that the straight line with equation x — 2y = 10 is a tangent to the
circle with equation x? + y? = 20

x-—z& = 10
+2y +2y
~x = [23 1‘\0)

24 32 = 10
(7_3‘.\0)" + 3"- = 20
(?’t\*@m ry? = 20

‘-hd"+'103+ 1031- 100 +Uz v 20

5“7- 4 qou + 100 = 20

-20 -~20
53"-\-'-[-03"’80:0
=5 =5
t; 84y+16 =0 16
J ‘tu T U 1k
& X y X 8
Y
oty o B
tYyzo6
3_1{-'4
3:-14
=2y * 10 (2, -4)
= 2(-4) +10
= -3+10
= 2

(Total for Question 19 is 5 marks)

P 4 9 3 8 4 A 01 8 2 0
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20

A, B and C are points on the circumference of a circle, centre O.
AOB is a diameter of the circle.

Prove that angle ACB is 90°
You must not use any circle theorems in your proof.

Let angle AOC = X
Angle OAC = Anmgle ACO = 180 -X _ q5._lx

— 2

2
Boss w\ah.a o en woscles Ot u‘u.d.
Let angle CoB = y

Argle 0cB = Angle OBRC = 30-Y

= ‘\0"{3
d

Anﬂle ACB

\
o - 3% + ‘ioflag
ISO-—X——S

186 - (zx + Fy)
Angle AOB ac+3 uzo L (Angles on o chraght Line fum b 18°)
(—1+ﬁ~‘\0

Ane\e ACR = |€0-90 = 90°

IS

(Total for Question 20 is 4 marks)
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21

OAN, OMB and APB are straight lines.

AN =20A.
M is the midpoint of OB.

OA = a OB =b

AP = kAB where k is a scalar quantity.

Given that MPN is a straight line, find the value of &.
- - = e
AP = LAB Nm = N6 + Om
=3 - - L
=k (AD + oB) = =30 + 7b
=k(-0 +b)

—> - -
NP = NA + AP
= -3 + k(-a+b)

- —>
NP %X Xt Nm

u(-lﬁ + k(-a.'.b)) = ._3& + -!ib 2\& +x 2‘3 )
| 2 (Vo) + k(%)=
x(-26 - ak + kp) = -3a+ 7b .,
~26x - akx + kbx = -344% '!a'b k _i - Y,
A 2
~% ~kx =-3 kbx:-ib &.1—:_5_
* -1 Kae = —;.- x ?.1
dx + kax = 3 L L R k=35
X=gFk s 2 Tk 2
...................... S

(Total for Question 21 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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