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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) Simplify (m°)’

(b) Simplify x” xx°

(c) Expand 4p(p2 + 3p)
<

lfP; + ,9_,,2

(Total for Question 1 is 4 marks)
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2 Jonny wants to know how much coffee he will need for 800 people at a meeting.

Each person who drinks coffee will drink 2 cups of coffee.
10.6 g of coftee is needed for each cup of coffee.

Jonny assumes 68% of the people will drink coftee.

(a) Using this assumption, work out the amount of coffee Jonny needs.
Give your answer correct to the nearest gram.

0.6& x 800 = Suiy people
S4y x 2 = 1088 cups

logg x 10.69 = 11532.8 9
= ll5339

AAAAAAAAAAAAAAAAAAAAA 11833 ¢

Jonny’s assumption is wrong.
72% of the people will drink coftee.

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

AAAAAAAAAAAAA T’uwwg'.wh_..a.'\u.dulmw;u

(Total for Question 2 is 5 marks)
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3 ACF and ADG are straight lines.
BCD and EFG are parallel lines.

110°

125°
E F G

Show that triangle ACD is isosceles.
Give a reason for each stage of your working.

LADC = 180 - 110° Argles on a shrasght Une tum
= 70° b 180°

LACB = 12.8° COWQSP'\A\:IS a.rﬂ\bo osre .lquﬂ\-'f
LACD = S5° Argles on a .slmi.ﬁm kne sum » 180°

LCAD = 180° — (55+ 70)
= §5°

Tvn'a.vsgh. ACD hos 2 equal angles jgosceles.

(Total for Question 3 is 5 marks)
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4 It takes 14 hours for 5 identical pumps to fill a water tank.

How many hours would it take 4 of these pumps to fill another water tank of the
same size?

5 ) pumps = J4%4-h
(l pump = TOh )"5

XW( )+4

L pumps = (7.5h

(Total for Question 4 is 2 marks)
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5 A and B are numbers such that
A=2"x3"%x17
B=3xT7
(a) Find the highest common factor (HCF) of 4 and B.

A= 2x2x3%x3x3x3 x 7

B = 3x3 x T %7

HCF = 3 x3 x7

= 63
(b) Find the lowest common multiple (LCM) of 4 and B.
LCM = HCF x all other Primt. joctovs
= 63 x 2 %x2x3Ix3I X7
= 15876

(Total for Question 5 is 3 marks)
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6 Lava flows from a volcano at a constant rate of 11.9m’/s

How many days does it take for 67205600m’ of lava to flow from the volcano?
Give your answer cgnggt&&the nearest day. o 24

P G
NAm®” _ yaguomd _ 1018160 m3
12 1h 1 day

67 20S 600 < 1028160 = 6S.3649...
~ 6S dt.a&

(Total for Question 6 is 3 marks)
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7 Here is the graph of y=x"—2x—2

(b) Write down an estimate for one of the roots of x* —2x—2 =0

(Total for Question 7 is 2 marks)
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8 A solid cuboid is made of metal.

The metal has a density of 9 g/cm’
The volume of the cuboid is 72 cm’

Work out the mass of the cuboid.

m
D V

m:DX‘V

=qxT2
= 6484

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 6u8 ¢

(Total for Question 8 is 2 marks)

9 Some people were asked if they wanted a new television.

70% of the people said yes.
80% of the people who said yes wanted a television with a large screen.

What percentage of the people asked said they wanted a television with a large screen?

0.2 x 0.7 = 0.56
= Se’

(Total for Question 9 is 2 marks)
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10 ABD is a triangle. LK
C is a point on BD. s

VIHY SIHLNI 3LISM 1ON 0

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

s = H

). AL
Sin(y) = e

6.8 x6.8

AC= €.8 x Sin(ur)
- 4.46120132Tcm

DO

(b
tan 0= 7

S8
R
SRS
QK X
,&/\\
Sl
Ce
SR
SRS
Sy 55
e
Woaaa e
SO
oo
PRt telote?
/_\R X
?;:k»\:‘-'

5
g
=
2
E/\
_z(\
:~~‘::_|:/_"-\
\j:ljr’l;[)\
S
\/ o

4.46.--
DL

tan (58) =

by
B ton (59)

©
(o]
5

= 3.12242562 &m
3.\

0N

(Total for Question 10 is 3 marks) ;
. ) ¢
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11 The table shows some information about the heights of a group of adults.

least height 169cm
greatest height 186cm
; QR = UQ- L&

median 177 cm

: - 180-~\T%
lower quartile 174 cm

: =bem

upper quartile 180cm

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

Adls l__ —|

155 160 165 170 175 180 185 190
Height (cm)

v

The box plot below shows the distribution of the heights of a group of teenagers.

= ‘§'S I[ u =7t
Teenagers I + I 1aR = \TI-165
- = em
155 160 165 170 175 180 185 190
Height (cm)
(b) Compare the distribution of the heights of the adults with the distribution of the
heights of the teenagers.
~The adwits  have o  hgher median than tasnogere.
Th&u\tua,wtdbwuﬂmrmfcrwm ,,,,,,,,,,,,,,
____________ OO RO RS o

(Total for Question 11 is 5 marks)
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12 Show that (x=1)(x+ 3)(x — 5) can be written in the form ax’ + bx’ + cx + d
where a, b, ¢ and d are integers.

X hd -1

XL X | = = xt+da -3

+3 | +3x| -3

(x%+2x -3)(x-5)

% x? | +2| -3

2 xt-32?-13x +18

X o o +2xt| -3x =

~S |-sx*|-10x]| 415

(Total for Question 12 is 3 marks)

n(n+1)

13 An expression for the nth term of the sequence of triangular numbers is

Prove that the sum of any two consecutive triangular numbers is a square number.

n n+\

n(n+t) - (n+)(ne1 +1)

2 2
nten o (ne)(nv2)
2 2
nts2n+

(Total for Question 13 is 3 marks)

p 7 5 1 5 2 A 0 1 2 2 4

12

OmC .

YIHV SIHLNIZLIHM LON Od V3dY SIHLNIILIHM 1ON Od

Y3dY SIHLNIEILIIM LON Od



DO NOTWRITE INTHIS AREA DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

7

14 OAB is a triangle.
OBC 1is a sector of a circle, centre O.

— x nr
360

Calculate the area of OBC.
Give your answer correct to 3 significant figures.

a2 = b2t 4¢c2 - 2bc cos A

o8z 62+4%-2x6x1 % cos (28)

\l

oB% = 28.53157922

0B = 5.341495972

b

— x mr?
360

1)
—— x T (s-%%...)%

360

-19.91279993

= qu cm"

.............. 19.9.. o’
L (Total for Question 14 is 4 marks) )
13
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15 (a) Factorise o’ —b°

(a +b)(a-b)

(b) Show that 2* — 1 is the product of two consecutive odd numbers.

240 = (Zw)z
(22.0)"_|

(22° fl)(lw")

2 0 even

22% +1 = odd }
22° <1 = odd

7 conseentwe
odd numiaars

(Total for Question 15 is 3 marks)
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On the grid, enlarge triangle T by scale factor —2 with centre of enlargement (-2, —2)

(Total for Question 16 is 2 marks)
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17 Here is a distance-time graph.

A

100
90
80
70

60

Distance

(metres) >0

40
30 30

0 J

10 %L 3

0 7 >
0 1 2 3 4

Time (seconds)

(a) Find an estimate of the gradient of the graph at time 2.5 seconds.
You must show how you get your answer.

me kg ny 18
charge in X J

18

"

,,,,,,,,,,,,,,,,,,,,,,,,,,, - S

(b) What does the gradient of the graph represent?

(Total for Question 17 is 4 marks)
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18 A solid frustum is made by removing a small cone from a large cone

as shown in the diagram.

Curved surface area of cone = zr/

> nir?

The slant height of the small cone is 6 cm.
The slant height of the large cone is 10 cm.
The radius of the base of the large cone is 3 cm.

Calculate the total surfac

e area of the frustum.

Give your answer correct to 3 significant figures.

S.A. of whole

= 30N+ In
= 3Qn em?
10 S
SF= 4 ° 7%
Radws o small wne = 3 < -§-
< —g—cm
q
Curved S.A. = 1'nr\.q rs 3 l= 6
= n(3)(¢)
F é;-tr eme
Sl [hd
3qu—-s-‘l: s‘u’ !_"_l'_!“‘,ﬂ“
'ﬂ(i)z- Bl s 28
: 2 - qe.7716738 8.8 .
~98.8%

O .

tone = Trl + nmr: r=3

w(3)(10) + = (2)*

(Total for Question 18 is 5 marks)
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19 Sana needs to draw the graph of y =3" for 0 <x <4

She draws the graph shown on the grid.

VA
90

80

70

60

50

40

30

20

10

3%=1

=V

0 1 2 3 4 5

Write down one thing Sana has done wrong.

.......... =1 o (0,0) showd be [0,0)

(Total for Question 19 is 1 mark)
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61

20 Prove algebraically that 0. 123 can be written as ——

495
X = 0.123
10X = .23
100x = 12.32
1000% = 123.22
1000 = 128-2%
- 10x = 1. 23
qa0x = 122
=990 <490
o= 122 *1 - _"_l—
940 <+=1 *9

O .

(Total for Question 20 is 3 marks)

p 7 5 1 5 2 A 01 9 2 4
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1 3
21 Solve =1
X+ 4522 - 2x
>

1(2-2x) +

3(x+u)

(c+)(2-22)

2-2x 4+ 3x +12

(x+4)(2

x + 1Y

-2x)

=1
(xe)(2-22)
x (x+y)(2-22) x (e+u)(2-22)

X+1Y =
X +l1¥ <

Xely =

(x+u4)(2-2x)

%3 -2 +8=~82x

-2x2_-6x+8

2% +T1x +6 =0 226 =12

4 3

202+ Yax+ 3= +6

'Zx,(ot.l-?_) .

+3(x+2)

(2ac+¢3)(x+2) =0

2x+3=0 X+r2=0
-3 =3 -1 -2
2x =-2 Az=-2
<2 <1
x=-3
2

20

(Total for Question 21 is 4 marks)
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. 2 8) . % (13
22 Given that the vector a 6 +b 5 is parallel to the vector 6

find an expression for b in terms of a.

2a + 8b = 13 ba + 2b = b2
+12 +13 20 F6
204 B4- TR
3ot e a+7h
2 b4 |
— ¢ —_— = Q + —b
TR 3
-2
-%a =@
8 ., _ Las Ly
T wEh s
_L -1y
zb 2
n i
39 13
x39 x3¢9 bz3a . .
""b = 33a ' (Total for Question 22 is 3 marks)
bz=3a

21
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23 A circle has equation x* +)” =25

The point P with coordinates (-3, 4) lies on the circle.

Alex says that the tangent to the circle at P crosses the x-axis at the point (-8, 0)

Is Alex correct?
You must show how you get your answer.

PP
-.,

Grodint o} rodiss = Ya-Yo

/

22

("3:4) Ay =
(0,0) - 0-4
0--3
= -4
3
32
Gradint o tengent =
3
ys mx+e mz o (;3::)
y= %x-l-&
l.[.:: 3?(—3)4-6
-9
g = Ty +C
+ A
* Y
%:C
N
Fquation O TYaT” J= &
("?:o)
x Y
25
0= %(—3)*7
_24% , 25
0= =+
|
0% m

Alex & Incorveck.

(Total for Question 23 is 4 marks)
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24 There is a total of y counters in a box.

There are x pink counters and 5 blue counters in the box.

The rest of the counters are green.
Va2
x:y=1:3 3:31 Total = 32
AL3n
Freda takes at random two counters from the box.

Find, in terms of x, an expression for the probability that Freda takes two counters of the
same colour.

2
. . ax* + bx + ¢
Give your answer as a fraction in the form ————— where a, b, ¢, d and e

. 2
are integers. dx* + ex

3x -5 - = 2x-5

3
( .n) - - x x"’ - -1
pliwo pwnk) = 3 3x-1  9qx-3
S Yy 20

— —

P (two biue) =

3x X 3x-1 © Qxt-3x

p“wo 9ru.n)= 2x-S 2 2x-¢  _ (2!:—5)(2:!:-2: hx?. 22> +30

3x 3x-1 qx2-3x 9x t-3x
oc- | xX* 20 bo2-22% + 30
Qo -3 XX Qe 2-32 Qo 2-3 3¢
x2-2 20 L U= 2.22% +30
+
9ac2-3x qx2-3%x qox2 -3

S2c2 — 23 + SO

92-3=

Sax2-23x+ S0

(Total for Question 24 is 5 marks)
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