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Mathematics

Please read the following information carefully before the examination starts.

e Make sure you have filled in the details at the top of this page.
e This examination is 60 minutes long.
e (alculators are allowed.

e This test is designed to be challenging, so you may not find all the questions
straightforward and you may not finish the whole paper.

e Read each question very carefully, think for a while and if you still do not understand
what you need to do, then move on to the next question.

e All working and calculations should be written in the spaces provided on this paper.
Marks are awarded for correct working, even if you don't get as far as an answer.

e The number of marks available for each question is shown in square brackets,
like this: [3]. Please aim to try all 20 questions.

e Work through the paper steadily and carefully. If you have time at the end, go back and
try to tackle any questions you did not find so easy when you first saw them. '
inglicA

P Goodindd Mehal  marks (M) nay be seen o
(520 . Pecwrey maks (AY) rwt be cean
wles  dMenie sm’(wl



1. Simplify
a) 3x+2y+5x—-3y
Answerg’c—-:0 ......... [1]
b) 2x% +2x°
Ok
Answer:........L)-..F .............. [1]
a+a+a
c) ;
id
5
Answer:........ccoooviiiiiiiii... [1]
X
d) E"‘Z )_ _] - _2- M\
3 Y -
2 K
Answers........ ) 2= ... [2]
e) 20’k + k*n+ 3kn’
A )
| 1 )
Stk +bw
Answer:.......cccocviiiiiiiinn... [2]
f) 2+5a-5



2. Sound travels at 330 metres per second. If thunder is heard 24 seconds after the lightning is
seen, how far away is the storm?

Give your answer in km.
= o x 2y = 7IOm
M |\ Answer: ? ' 0,2" m [2]

3 How many paving stones, each measuring 75cm by 60cm, are needed to cover a rectangular

courtyard 9m by 6m?
M| — 2 q:03s =1 f\s«a
((eutf»bc‘) F/ OX 12 = 122 M
L=0b= 1O bm
flmoy 0-35
[ e | Al
M Answer \205% ...... [3]

4.  The distance from Oxford to London is 90km. I travel from Oxford to London at 45km/h as
there is a lot of traffic. The road is less congested on the return journey. I calculate that my
average speed for the TOTAL journey is 60km/h. What was my average speed for the journey
from London to Oxford?

Time 4o Ox§ fo Lon 1% _‘L‘;,:“l"ﬁ: -?_g— = 2 howd M)

. hes ﬁ-’&o\w = ‘S—D =
ToTL jwwey her  aveepe sk = oo = M)

e T is bime fom Lo b Oxk.




5. A set of five positive whole numbers has a mean of 6, a median of 5 and a mode of 4.

List a set of possible numbers M)

Leb e moden bo 4,4, 5, %K, Y [lee Sex<Y).
Mean 7f 6 weods G4+ S XY= SX6=30

o 1LFX+Y =20
X+Y =13 M|

Co pid, r example, X=8 Al oy Lomedh- s dudon
Y=9 T T

Answer:...T.. s s Y e y e Y eeieas [3]

6. Consider the cube shown below

One face is painted grey, one face has a circular hole cut out of it and one face has a square
hole cut out of it. All the other faces of the cube are white and have no holes in them.

Here is a net of the cube.

/ ’JO‘S{
n /

Draw the circular hole and the square hole on the correct places on the net
Al D ek
A\ o v

[2]




7.

In each question, find the number that is the odd one out.

a) b)
2x2x2.3%x2,2° 40%,%,ﬂ
510
A o
Answer:...... 3 x L ........... [1] ‘ Answer:........... 10..........
2 6
o =.60%,— 9 1+1,2+2, 1+1
10 Ix1 2x2 —1x-1
2 2+
Answer:..........} ............. [1] A—l Answer:........ ‘7.)(2.

Here is a diagram of a kite; all measurements are in cm.

R T e
L M) Pythen

~e->5H A
13\ [° A S omed dolpivad

8.

Work out the length 4, giving your answer in millimetres correct to the nearest millimetre

x=]g--s* = Jzq ™I
hf—)l-")‘ﬁ;\ = 18- 2447 em
L ¢
M|




9.  Solve the following equations

a) %:35
A
Answer:...... ]q'S_ ............ [1]
b) %:7
g k)
Answer:.........oociiiiiiiii... [1]
c) %x—5:7
3 = 1L M|
=X
§
Y S )
Y 1><\2, . A
Answer:........oocoiiiiiiiiiiin. [3]

x+1

3 = ()
3= Jr 3 Ml exprk bedeb

G 23 M| wlak ey

4 =y § A oe
i Answer:............ } ............ [3]




10. Consider this diagram which shows four identical circles inside a square of side length 10cm.

B4 L L
e = X TXLS  p)
L = 25T ?irr\_
S p o sgen 2 102 00

Find the unshaded area.

Undud X area. = oo —25m
= 2L1S o (14§->

11. The year 2011 is one where the digits add up to a total of 4. List the years where this occurred
between 1000 and 2000 AD

Nesdk ) _ _ _ ;';ii Al o el Rae
Aigt v s 3 )100

)1 o)

)‘07_ ]‘LD\ A’\ é’( AA

NLo 1210 SIX
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12. If:
A+C=4 s0o <=0
FxD=F s V=1
B-G=G
A+H=E
B+H=G
E-G=F
and A - H represent the numbers from 0 to 7
Find the values of 4, B, C, D, E, F, G and H. '
p—H=G ' ob ophms e b=1= 1 o 6-2=73%.
Char v»y 6=6
-G =6 w B=2 s =2, ak hoee =2
(,4< have. A,€,F ad 4,5, rewning
loniBor E—G = F i
$o e-1=¢ , nuk have G’-?—, F= 4
il leaves A= S
Chek-: A+ H =€
S +2=7 Sk el -
answer: A= 2. B=6_c= O p- | =7 5= 9. G= .2 .n- .2 s
A ‘S‘V‘ e, umedk—  Ansu=—



13.

The diagrams below are not drawn to scale.
Find the values of the angles a and b.

3a PACERY. %)
S5a a\

b= 1@ -¥0-40 M|
- IOO'
140°/ )\ {,

Answer: a =

Answer:b= .......0 . ..........



14. These are approximate equivalents of some metric and imperial units:
. . 3.
I metre ~1.1 yards, 2.5cm =~ 1 inch, 1 pint = ghtre

Answer the following questions using these approximations.

(a) The male shot putt world record stands at 23 metres. What is this record in yards?

23x 1) =153
M|

25‘-'5"“"" Al

Answer .77 [2]

(b) The world’s tallest ever woman was recorded at a height of 250 cm. Given that there are
12 inches in one foot, how tall is this in feet and inches?

25D an = 100 indus M

oo = 26+ 4% M)
- Bt L oW

(c) The average female human’s body contains 5.6 litres of blood. When pregnant, the
amount of blood in a female’s body doubles.
How much blood would the average pregnant human female have in her body in pints?

S6x2 = Nt M)
| ek 36 :é,l'.hv, , o ] (te » %f‘"‘h

N2 x 2 = 87 pwh (3¢)

A)

M) Answer. 18 F piub [3]



15.

Solve these equations.

(a) 3x-7=8

Answer ................. [2]

(b) 2(x=1)=10
y-1=5 Ml

=6

Answer .......7 . .......
(c) 32x-4)=x-7
Le-12.= x—F M| epak bpdeb
Sr =5
x=)
A\
Answer ........ l ......... [2]
d) 2(x-3)-(4x-2)=5
-6~y =5 M amt opdeby
I = 9 M\ M s
x=-32
-3 °% K



16.

(a) Describe the single transformation which will take shape A onto shape B.

Answer:..gsi........ ..... ‘ ML&S:] ........... [2]

) A)

(b) Describe the single transformation which will take shape A onto shape C.

@:®/@ M Lewek | L wudn

Be vt o ot @O nivitg ¢k ,,
OK&JLJT(Q - 0 V\A"iLS Answer 2°|"""'\"l(7'0'6‘—("‘)’&""»1-(o") ...... [2]
1 \ — A L— -

O ® ©)

(c) Ifeach of the squares on the grid is a square of side length 1, what is the area of shape A?

—L—_xh—xl’-t\- Ml

(d) A new transformation is maps shape A onto shape D, and causes all of the lengths of
shape A to double.
Write down the area of shape D.

hen werenses Ev) 2};‘?\-

hx & = b M)
m\ Answer )L ........... [3]




17. Leaving your answers as top heavy fractions work out:

1 ' = .2; \
@7 - — 5 A
(b) — B B
.. | +3 = >
1+5 MI
(c) 11 = | = ) = _5_
g R T
I+—
1+l
2 [5]

Predict the next two answers if the pattern in the question continues in the same way.

A.\
Z_’ } —S;/ —-g-yl —’-‘}'Q/A')
1 5’ g 2 Z1e—A)
1 )

A next bup

(Nm—‘o)ws v lwﬁwab-l\ wa.; F;‘DG"MCC'( %M
LLTS, S, 3, N, L, ..

Answer .. \"7 ..... R 4 I



18. A polystyrene moulding has a cross section in the shape of a letter L with its longer edges
10cm and all other measurements Scm, including its depth. What is its total surface area?

D 2N S

Tol aren

r
2% (6-5%) + 4x10xS

= 1ISo + 200

= 50 wt
M) : sen S'IU'Q W'I‘LTB\ ‘,‘D W
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19. Suppose x=2,y=0.5and z=-3.
Find the value of:

a) 2x+y

b) x+(y—2z)

2+ (0-5--3)

= 2175
—
Ml e +3S
c) x—-2(z-y)

2 - 1(-@—0@

=L -2X=%%

= 2473
)
M b +F
d)x—z
Yy
m &
o5~ 0



20.

James and Michael are arguing. James says that
n’ +n+41 is a prime number for any positive integer n. He uses the example
When n=1, #n’°+n+41=1+1+41=43 which is a prime number

Michael is not sure, wants to try out a few more values of n and then wants to think about the
problem.

(a) Tryn=2. Isn’ + n+41 a prime number?

L""!-'L-PLH'—L\':'\ Al

(b) Tryn=3.1Is n’+n+41a prime number?

Answer:...... Y'% ............ [2]

(c) Do you think that #° +n+41is a prime number for any value of n?

(owier cxagle | Wen =41, wc b GE+4) +4) = 1:)"6&}
X

¢o Wt prine

[ prark _§'(_ 59“.'43;":) o \(;JWL 0’&\ N

Explain your reasoning fully. u\/ﬂ’*\ b Q\'»k ,3‘“&._ PN ‘,ﬁm-Q

| it fof‘ H'\Uf"
L e e

{-aJEnses
- o N Lowvin € f)
ad 43(' )

phus (rmed®y

Answer:.......... .. O, [4]

END OF TEST — GO BACK AND CHECK YOUR ANSWERS



