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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 (a) Write 7357 correct to 3 significant figures.

J17 + 42

7.3°

(b) Work out

Write down all the figures on your calculator display.

O.1071748&(35¢

(Total for Question 1 is 3 marks)

2 Last year Jo paid £245 for her car insurance.
This year she has to pay £883 for her car insurance.

Work out the percentage increase in the cost of her car insurance.

883
245

= 3.604

lnereese. 260.4 6
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(Total for Question 2 is 3 marks)
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3 (a) Complete this table of values for y =x>+x —4

fotel
PR
% %
%
boses
098
ot
oS
S
PR
&

0
(oS
A1
XS
<

|
\S)

|
N

|
\S]

g%
»
&
X

o
st
[
\ 168
K
0

O
QIR
=

(2

255
Poseseseses

SIS (b) On the grid, draw the graph of y = x> + x — 4 for values of x from -3 to 3
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(¢) Use the graph to estimate a solutionto x> +x—4=0

«.v:b

= ~2,7 or x =|.§

SRR
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SO (Total for Question 3 is 5 marks)
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Fran asks each of 40 students how many books they bought last year.

The chart below shows information about the number of books bought by each of the 40 students.
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(a) Work out the percentage of these students who bought 20 or more books.
W48+ 13 +46+2 = 40
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(b) Show that an estimate for the mean number of books bought is 9.5
You must show all your working.

I\ x 2 = 227

g x7 = 56
13 2 12 = \ S ¢
G x N = 1072

2 x = 44—

3 &0

380

40
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N
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C))

(Total for Question 4 is 6 marks)
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5 Larais a skier.

She completed a ski race in 1 minute 54 seconds.
The race was 475m in length.

Lara assumes that her average speed is the same for each race.

(a) Using this assumption, work out how long Lara should take to complete a 700 m race.

Give your answer in minutes and seconds.

]| mia § & sec = W4 cecoads

114 x T00
475

= 168 s

n

2 mia AR sec

3

Lara’s average speed actually increases the further she goes.

(b) How does this affect your answer to part (a)?

Wouvld Eol<e LC.C.; l:mz

e lower time

...................................................................................................... At

o  antwe, would be

1)

(Total for Question 5 is 4 marks)
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6 ABC is a right-angled triangle.

B
-
A
c l4cm
AC=14cm. o
Angle C =90° LA B =96
size of angle B : size of angle 4 =3:2 3 y2 = .S( ,oafk
Work out the length of AB.
Give your answer correct to 3 significant figures. 4_0 = ¢
§
_ o
Sin @ = 14 R =3«18~= 54
" - - 0
AB A=z 2x18=36
Sin §4° = 14
A8

A’@ Sl.n 5_4’ = 4

AR = | 4
$in 54°

A6 b )7.341»«

(Total for Question 6 is 4 marks)
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7 The table gives information about the speeds of 70 cars.

Speed (s mph) Frequency

0<s<10 14

10 < s <20 18

20 < s <30 26

30 <5 <40 12

Draw a frequency polygon for this information.
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(Total for Question 7 is 2 marks)

Dosototetesesetetototetesetet
9K
3RRKS

R

L
K

2%
%
2L
28
ootete%
R

9%
%9508
@ 1505
’d
%!

5%

9%
N
0
%!

RRRRRS
e P
!
0
%%

K
<
o
N
%
o

XX
28
of
SR
$REEE

QRRK
SRR

KKK
o
A% BN
K il
X

XL

O ettt ot o tetetetetotetetotetotetototedotedotes
SRR RRKIS fototetetetatetotetesotetats
QLR Y X N
0090, A
oS
SREEEBEEEEEEEL

55

%

2%
%e%ods

LR

RS
355

K
O

%ot
dodoteted

%ﬁp
5K
3RS

3

&
O

X

o
o

%S
o0
o

%

ot
oS

0008

P 5 5 5 9 8 A0 8 2 0



I

 DONOTWRITEINTHISAREA

XK

s

8 The diagram shows a solid metal cuboid.

The areas of three of the faces are marked on the diagram.
The lengths, in cm, of the edges of the cuboid are whole numbers.

27 cm? 3
q
15cm?
45 cm? )

The metal cuboid is melted and made into cubes.
Each of the cubes has sides of length 2.5 cm.

Work out the greatest number of these cubes that can be made.

Leugékf 4 Shown o6 glia_ﬁr«.m

3
Volome = dx$x3 = 135zn

3 3
Each cube = 2.5 =2 15,625 ¢cn

175

= 8.64

1§.6285

Maximom cubes = ¥

(Total for Question 8 is 5 marks)
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9 (a) Expand and simplify (x —2)(2x + 3)(x + 1)
= (sz — 4> + T "L)<x+'>
= (sz —ot ~6 ) x«t)

3 2
= 29(. — X —é%

+2=2 — o =6

Z'x_S -F?Cl —77L —-Q

(B]

4 n
y Xy -
2 =y

y

(b) Find the value of n.

4 > _ 3
4% _

——————— -

2+thn -
N =g 2em=S
o~ 9
(c) Solve 5x*—4x—-3=0
Give your solutions correct to 3 significant figures.

x = -b* o quc

2 e 16

4+

10

X =

(Total for Question 9 is 8 marks)
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10 f(x) = 4sinx®

R

(a) Find f(23)
Give your answer correct to 3 significant figures.

4 sin23° = .56
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(b) Find fg(34)
Give your answer correct to 3 significant figures.

- £q(3a) = F(2x384-3)
= £(¢v)
: = 4Sl'né§‘

= -
= = .63

X
XX

X 3
h() = (x + 4)
2o . .
335555 Ivan needs to solve the following equation h(x) =25
555 He writes

(x +4)>=25
x+4=5
x=1

This is not fully correct.

(c) Explain why.

X = -4 (s alse a solubion )
(Total for Question 10 is 4 marks)
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11 Sketch the graph of y =tanx® for 0 < x < 360

yA

=V

T
90 180 270 360

(Total for Question 11 is 2 marks)
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12 Here is a pyramid with a square base ABCD.

AB=5m

The vertex 7' is 12m vertically above the midpoint of AC.

Calculate the size of angle TAC.

7 s>
Ean@Tre) = S = A
2
- ¢ (i> = 74.2"
LThe = Eom (7)) = /4.
AAAAAAAAAAA 14.2 .
(Total for Question 12 is 4 marks)
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13 The number of animals in a population at the start of year # is P,
The number of animals at the start of year 1 is 400

Given that
P . =101P,

work out the number of animals at the start of year 3
P, = 1.0l x 400

PS = 1.0l vao06 = 408.04

(Total for Question 13 is 2 marks)

14 y is inversely proportional to x* - il
4 = —3
y=44 whenx =a

Show that y = 5.5 when x = 2a A4 = K
3

a

3
Ada = |
3
:7 ‘3 = 44 &
3

lscg.f > §.€ = 44’0\3

‘D(.'}

S_,5->L3= 4—4&3
DCS; 44"\3 - Xa

S-s
X =3/gal =2a.

(Total for Question 14 is 3 marks)
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15 Prove algebraically that the difference between the squares of any two consecutive odd
numbers is always a multiple of 8

LLL‘ &6h.((,t.u"""v€. 00{0‘ hvm!:e.rs be

Z2n o+l , 2n+l where s an iw('e.j.o_r

<Zn+’s>z —(Zh +I>L

4\,\14—12». +‘l> — (4..,;2'4—4,;,.-9—1

a

- 4(,‘14]—12&4—‘1 —'4h2—4h—l

y

En + ¢
< 8(144—')
which 18 o »w/éfple ot 8 Since

B is a Lackor,

(Total for Question 15 is 3 marks)

J

15

RN A A Turn over »
P 5 5 5 9 8 A 01 5 2 0



r

16 Here is a shaded shape ABCD.

The shape is made from a triangle and a sector of a circle, centre O and radius 6 cm.
OCD is a straight line.

AD = 1l4cm
Angle AOD = 140°
Angle OAD = 24°

Calculate the perimeter of the shape.
Give your answer correct to 3 significant figures.

Perimetber = Arc ,-Cm']é‘l\- + Perimeber o€ A — 12

Sl*\.e_ zul-& l4— ob

Stnldo Slnag

o) = 4 X Sin24" = .86 c
$inlge

Arec |4mjél\ = 21ir x 220 — Zﬂxéxﬁo

SYIUY SIHENEILMM ION.OQ:

VANV SIHLNIFLEMIONOG.

3to 360
= 23.44 cu
Perimeter = 23.06 4+ 146089, —L2
= 39.9¢m
................ 3 q‘qcm
(Total for Question 16 is 5 marks)
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~ | 17 The table shows information about the distances 570 students travelled to a university
open day.
<
i
s Distance (d miles) Frequency F )
=
S —
= 0<d<20 120 12¢/,, = G
=
S 20 < d < 50 90 /70 = 3
e
S
g; 50 < d <80 120 2o/, = 4
\z 140
\8 80 < d < 150 140 fo = 2
B 150 < d < 200 100 loofey = o
(a) Draw a histogram for the information in the table.
A
FDd
3
4
2
0 50 100 150 200 250
Distance (miles)
3)
(b) Estimate the median distance. . wis
Mediaa §6 4+ —x 30 = (8.7%
§$70 12.0
—— = 28S
2
J20 + G0 =210 68'75- .............. miles
(2)
285 —2/0 =7¢
(Total for Question 17 is 5 marks)
55 U y
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18 A high speed train travels a distance of 487km in 3 hours.

The distance is measured correct to the nearest kilometre.
The time is measured correct to the nearest minute.

By considering bounds, work out the average speed, in km/minute, of the train to a
suitable degree of accuracy.
You must show all your working and give a reason for your answer.

A8L-S & :[) L A81.S k-

1945 £ £ 2 1805 me-

Mak speed  ABLS = 2 7,54 Ku/fimin
179a-§

Muin pecd A8L.S - 2 (4A5% Kn/wmi
| go. 5

A‘f&mﬂc_ Sp<e/{ g 27 KM/}\:—\

as Max and min agqree o I A.p.

_______________________________________________________ km/minute

(Total for Question 18 is 5 marks)
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19 Solve algebraically the simultaneous equations

B w-yp=17 ()
: 1 &

e x+ 2y
/ Froh@ %:”23

: . 5
Sob i () For x '2(!—2«\3 -4 = 77

K =/5
= -l0§ 73"‘.},73,/5'3 —-1§5 =0

7 x =15 73(,3"_0“,,5-(.3.,.:):0
(7«3-/y)(3+/) =0

9215 or «= -
7

X = [—2(1__3' x = | -2(-Y
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$ (Total for Question 19 is 5 marks)
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20

Triangle A is transformed by the combined transformation of a rotation of 180° about the

. . . -3
point (2, 0) followed by a translation with vector ( 2)

One point on triangle A is invariant under the combined transformation.

Find the coordinates of this point.

(Total for Question 20 is 2 marks)
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