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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 point P has coordinates (3, 4)
The point Q has coordinates (9, 16)

M is the midpoint of the line PO
Find the coordinates of M

314 t+ b
M( / A
2 >

2 Solve the simultaneous equations

L X ty=+11
3x-y=9
. . % = 2D
Show clear algebraic working. . Y
¢ = ';i
s -y -
3(3) "y =7
(S -
> 79 7T
5y
B _ g =
2 J
-2 _
5 73

)
92

-3
y: 2

(Total for Question 2 is 3 marks)
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A box contains only

9 red bricks
43 blue bricks
and some yellow bricks

% of the bricks are yellow bricks.

Each brick weighs 35 grams.

Work out the total weight of the yellow bricks.

1<t \ao\ka» \,\rfcu_s - oL
Tobok = A4udse = 52 43C

Pl 1eow) = 2 1
St 20
2 x>c = 1[Gt
2073C = 36y +)oC
125 = 6%
W = A%

m‘.awt 1_34,&@ = 35X

(Total for Question 3 is 4 marks)
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4 Here are three similar quadrilaterals.

C Diagram NOT
60cm . accurately drawn
[Scw
B 7 K
J,
18cm 6cm
7cm
28
cm ] I
E H
1 J

A D -] 3 Ji
Work out the length of JK J

Lownpon—c x 60Mfovv‘c

on ~d TS “ Gt omd lCL

2k | eg é%k =leL

r.(/

PO =g 80 Fo - i

FG = ff—)( Go = [Sem g

E—\L c '_S, - gom
3
.................... 5 cm

(Total for Question 4 is 3 marks)
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5 Otis sells ice creams.

On Friday, Otis sells 75 ice creams.
On Saturday, Otis sells 87 ice creams.

(a) Work out the percentage increase in the number of ice creams Otis sells from
Friday to Saturday.

g1 - 1%
15

X (oL

Claudia buys an ice cream machine for 960 Swiss francs.
The value of the ice cream machine depreciates by 20% each year.

(b) Work out the value of the ice cream machine at the end of 3 years.

207, depvectdion => 100°L =20, = %04 = OD

3
9o x o %

...................................................... Swiss francs

(Total for Question 5 is 6 marks)
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6 A large circle with centre O contains 3 identical small circles.
Each circle touches two other circles.

Diagram NOT
accurately drawn

A, O and B are the centres of the small circles.
AOB is a straight line.

The circumference of the large circle is 160 cm

Work out the area of one small circle.
Give your answer correct to 3 significant figures.

C =% Du‘.a
l@o z < D“ﬁ
D‘ova: l’EK'(‘J cwn
d =4 lﬁi"y - %
Srmalt ; 3 Ol 37\
o 160 S0
o 3 (Yo = s
A =xKv .
« (22
Pc%wuml— = N r
. €00
b, x

(Total for Question 6 is 5 marks)
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7 (i) Factorise x°+ 2x—48 TGy~

V2
C‘.)C+°(7('.>C—Q,5 *q;’l_e

(oc+<) (2 -6)

(ii) Hence, solve x*+2x—48=0

XL+ o =0

xX = =%

>20-6 =0

rd = G

8 (a) Write 5.76 x 10" as an ordinary number.

- 7600
S\/\/\O/\)

3x10° + 8 x 10°

(b) Work out

4 %107

Give your answer in standard form.

(3 210> + CO'D‘ENOS>

4 X 10

2

(3+o-o%)x:os

4 x|1o~*

s
2. 0% X0

Y X0~

1

c-(-V -7 Xlo

OrI11 ¥ 10

3
017 X110
77 x 10

(Total for Question 8 is 3 marks)
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9 Mark has three bags, bag A, bag B and bag C

Bag A contains 120 counters.
The probability of taking at random a red counter from bag A is 0.45

Bag B contains 80 counters.
The probability of taking at random a red counter from bag B is 0.3

Bag C is empty.
Mark puts all the counters from bag A and bag B into bag C
Mark takes at random a counter from bag C

Work out the probability that he takes a red counter.
R-coq‘lr\ go‘sA': O’L{—EXIIOTSL‘/
Red {n 50‘3%: -3 x 50 = Aq

%aﬁ(, wov  heg J,ﬁuﬂr T8 ced
Totel (v fBag (= 120+%0 =200

s

(Total for Question 9 is 3 marks)
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10 (a) On the number line, represent the inequality w < 1

&b
|

[\)
|

[,
o
[S—
[\
(O8]

=V

<
>

=4 451 7

o R |
1 2 1—
a |
] - 3
|
|
3 4 5 x
NS
X -3
PR

(Total for Question 10 is 4 marks)
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11 The diagram shows a right-angled triangle ABC

C

Diagram NOT

2 4cC accurately drawn
A WA
k (ac,wL =

A base= 30cm B

Area of triangle ABC = 240cm’

Work out the perimeter of triangle ABC

(Total for Question 11 is 4 marks)
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12 (a) Complete the table of values for y = %[x + i]
X

AL DC = |

5= 5[ %)

VA

5

A dC =2
t‘.
-4 (27 3)
0.5 1 2 3 4 5 6 ‘

425 -5 A 2.17 2.5 2.9 398

p 7 9 7 8 9 A o 1 2 2 8

=V

m |

YIHV SIHLNIZLIHM LON Od V33UV SIHL NI 3LIHM 10N Od

Y3dY SIHLNIEILIIM LON Od



DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

(c) By drawing a suitable line on the grid, find estimates for the solutions of

) 4
the equation x + — =6
X

Give your answers correct to one decimal place.

( ¢ 2C 4’%2 - C
4= 3 ( it 3&3
|G

G
§=Lat
‘3 = Z J,\roo\,) -H,\..% w
—  Gvorh
2o = 75 X =% 35 DC;O% .......... DC #35

(Total for Question 12 is S marks)
613
13 (a) Simplify fully [ULQ‘J
Y

12 & ?-fg GK')’/_Z ¢
2% (o) 25 ¢ 25

(%\s”)z/; \jlg-x'z,g \6\0

% ~1D
,,,, Aoy T
i that 4" =
Given tha a7
(b) Express n in terms of m and p
™M
4
- g
4 P
(4*)
'/\ L)
S S,
3P
L[,
n M- 3 °
¢ = f
n = W= 2p
n=_M-%

(Total for Question 13 is 4 marks)
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14 The cumulative frequency graph shows information about the heights of 40 plants that
Greta has grown.

A
40
V= - - -—_ -1 |
|
Cumulative | |
frequency
20 B |
! H=max
| |
10 1" .
| ( b
| I |
I I |
0 | | | ‘
0 10 20 30 40 50 60

Height (cm)

(a) Use the graph to find an estimate for the median height.
Mallon= @y = x40 = 20Tl

A7
(b) Use the graph to find an estimate for the interquartile range of the heights.
Lak= @~ & QR = 35 -19
Q, = 2x%o = %oth

q/
Q, T - X¥0 = (ot

(ﬂa
(Q:; = % 60!/\/\ [ QJ
}, = 9 cwm

14
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Plants with a height greater than 40 cm are premium plants.
Greta sells all the premium plants for 30 euros each.

(c) Work out the total amount of money Greta receives for the premium plants.

¢ Plemts  less Yo 0LOU-
b ‘DLowdaS %\/a‘/\tw Thow Eovun

L %20

(Total for Question 14 is S marks)
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15 A, B, C and D are points on a circle with centre O

Diagram NOT
accurately drawn

Angle DAB = 48°

(a) (i) Work out the size of the obtuse angle DOB
G4 BX A 9 (7

(i1) Give a reason for your answer.

(b) (i) Work out the size of angle BCD

(i1) Give a reason for your answer.

(Total for Question 15 is 4 marks)
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o 25
16 Use algebra to show that 0.378 = 173

o = O-Z:l?;

103 = %1%
X100 X\oo

(0003 = g 7E
100Dy —Llode = 4 7% ~73-97¢
990> = 3275

9¢ = %75 (€

q90 ¢

a5
G

)X =

17 T is inversely proportional to Jm
T=15 when m =36

Find a formula for 7 in terms of m

I
Te e

™M
(5 = M

f3c
[Sx [ = I<
90 =¥
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~ (Total for Question 16 is 2 marks)

(Total for Question 17 is 3 marks)
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18 Bianca asked 40 students which of the languages Latin (L), Greek (G) and Sanskrit (S)
they study.

The Venn diagram gives some information about her results.
It shows the number of students in each subset.

14

One of these students is selected at random.
Work out the probability that this student studies Latin or Sanskrit.
542 47 4+2x% F4X L4 =40
b + L = &0
ae e &
20 = B

5 +2C t+ Jye +40C

(Total for Question 18 is 3 marks)
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19 The functions f and g are such that

f(x) = 3x -2 2(x) :n%

(a) Find g(3)

A(2) = e

(b) Find gf(x)
Give your answer in its simplest form.

Zac -2
J_(ZDL-D_B "\

220 -2

bre-¢ - |
2y —2

6> — O

(Total for Question 19 is 3 marks)

19
“mm NN O
p 7 9 7 8 9 A 06 1 9 2 8 Turn over



20 Here is a quadratic equation.

ax*+4x+c¢=0

—4+ 239

The solutions of this equation are given by x = 0

Find the value of a and the value of ¢
Show your working clearly.

(@o¢ = ~% T2z

losc+u = *2 39
Omu—ﬂz =156
loo>e + %0 + 16 = 1C6

(905 + €03 -140 = ©
220 220 220 =20

SaP 4+ &3¢ —1 =0

(Total for Question 20 is 3 marks)
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21 The histogram shows information about the times, in minutes, that some trains arrived
late at a station one day.

A
1 S
4 = o
A
S
2 P ', o
Frequency
density Ras "
2 \ '
l
1 st |
N>
St A / 7 Y
0 f >
0 10 ‘s 20 a5 30 40 50 60

Time (minutes)

20 of these trains arrived between 10 minutes late and 15 minutes late.
No trains arrived more than 60 minutes late.

Work out an estimate for the number of these trains that arrived at least 25 minutes late.

20 = 2 x§&
%:)C = 4
B -lo f 2 x5 =19
lo-q0 . ( Xlo = [©
go— Go . OX¥20 = I%
/
24

(Total for Question 21 is 3 marks)
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22

22

Curve C has equation y=x"— 16x + 7

At two points on C, the gradient is 11
The tangents to C at these two points have equations of the form y=ax + b

Work out the two possible values of b
Show clear algebraic working.

dy

= = 2x*-16
doc

o= 3x?-th
27 = Tt

q = x*

o= g 2t = -9

Y= %M(,Lz)m Y= L—%)3~JL('3)+7

Y S R 4 =2%
-l = ll(,'%) '\"b LY = \\(—3}-—]—1:)
-y = 32 +h L = 33 4L
b =-47 L=6]
b=-47  L=()

(Total for Question 22 is 6 marks)
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23 Shape P is similar to shape Q

The table shows some information about shape P and shape Q

Surface area (cm”) Volume (cm*)
Shape P 200 672
Shape Q 450

Work out the volume of shape Q

P v Q
Aveoa A00 | & )
“ o <o
20 1 ¢S
=g <
Aven ¢ A
3 3
o 2 A
¢ )
1) \Ja

‘6)(\96( > Ax b

\Ja = W (17

4

(Total for Question 23 is 3 marks)
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n
24 D=—
pP—9q

n =10.3 correct to 1 decimal place
p = 7.24 correct to 2 decimal places
q =4.39 correct to 2 decimal places

By considering bounds, work out the value of D to a suitable degree of accuracy.

Show your working clearly.
f ! ]

0y, e} . log S O A
(025 & wn £ (039 293¢ ¢ P < T wS
\ |
43¢ ¢ 4:3%9 o« 4-40
l <

4:2%5 £ 9, & %39S

Y\W\‘LV\ D (\Wuavn,
Y T S —
e Y:\n.-w’ ol,W[“ B . = &1,
5 ™Miwn WM ax
{02
b = I DN 10. 35
%5 — b35S 1116 - G 195
DMJV\ = g'ngo’Iéogq-." Dwmy\_ - 3lé‘f“4ﬂgéél€77\__
DM{ e % (0 L\clde.ﬁ wam, - 3‘6; (lol.?,)
(Total for Question 24 is 5 marks)
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25 The first term of an arithmetic series is 10
The 20th term of the series is 86

The sum of the first N terms of the series is 5194

Work out the value of N
Show your working clearly.

e = at(w-Nd
ol =10
T - %L = {0+ 19d

26 = 14d
d =&
g == {m &—Cm—l\akz

" 2

{D_L[oﬁ t 4n -4 }

(l(o +LH/\>

(0 25§ = lbwn Fen™

1]

51

v{S pi(s

51y =
O = an’ +Ln -103%<
O= "+ &n - 2597

O =(n-4a)(n+s52)

n= %9 n = g9
——— NG

(Total for Question 25 is 5 marks)

Turn over for Question 26
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26 A solid cone is joined to a solid hemisphere to make the solid shown below.

Diagram NOT
accurately drawn

The cone is made from copper. \ =
The density of copper is 9 g/cm’

The hemisphere is made from a different metal. \J

The total mass of the solid is 47527 grams

The total volume of the solid is 504zcm’ \J =
Tobed 3
Work out the density of the hemisphere.
Show your working clearly. \/ _ l—,c 5C
2 7 2 TD{‘“L >
\/\‘C\I\A{gflr\wt - _g Axb = \Wgnew
>C
— !
\Jf,b\,wc - 5'\);@ - BLOZEMZ
_ M -
D ) _\_J J M(.w«. - bcb"“" | \}C‘“"’b
NC&V\-L = OI X .%éo-//\‘
V\\va = %240~ 9
hem gl ene = 4§27~ - 340N = ’51273
ISla'~ 9
Meu\x‘ge\uw Wy ~ cm?
_—

26
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(Total for Question 26 is 6 marks)

TOTAL FOR PAPER IS 100 MARKS
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