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NEITHER ELECTRONIC CALCULATORSNOR MATHEMATICAL TABLC
MAY BE USED IN THISPAPER

1 Evauate

(& 0.4x0.06,

(b) %/0.008 .

AV

Shape A B C D E F

In the answer space, write down the letters of all the shapes which have
(@) exactly 1line of symmetry,

(b) rotational symmetry of order 2.

ANSWEY (8) +eoveereereerirereesieeeesieeeeseeseens [1]
(o) I [1]
3 Evauate
(@ 13+5,
(b) 43 —1.43, giving your answer as adecimal.
ANSWES (@) wovvereeneeeeeeeeeeee e [1]
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3
4 (a) Write down the next two termsin the sequence 20, 163, 13, 93,6, .......
(b) Write down an expression, in terms of n, for the nth term of the sequence
1, 4,7, 10, 13, .............
NSV o =) ) eerreeeene e [1]
(o) [1]
5 (a) Addtogether 181 centimetres and 14.85 metres.
Give your answer in metres.
(b) Express 40000 sguare metres in square kilometres.
ANSWEY () v.vveveeeeerieeieerieeee e e m[1]
(o) km? [1]
17
6 (a) Express 205 a percentage.
1\-2
(b) Evauate <§> .
ANSWEY (8) .oveeeeereeeierieeie e % [1]
(o) [1]
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7

A block of wood isacuboid, 10cm by 6cm by 2cm.

Find
(&) itsvolume,

(b) itssurface area.

4

In the diagram, BCD isastraight line, A

BC=5cm, AB =12cm, AC = 13cm and AL3>C: 90° .

Find
(@) tan BAC,
(b) cos ACD.

Give both answers as fractions.

12

13

Answer (a) tan BAC = oo seeeeeee [1]

() COSACD = oo, [1]
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9 Thediagram shows the positions of A and B. A
Find the bearing of
(@) AfromB,

(b) BfromA.

10 (a) During one week the temperatures at midnight were
3°C, 45°C, 1°C, 2°C, 0°C, -6.5°C, -35°C.
Find the difference between the highest and |owest temperatures.
(b) Find all the integers which satisfy both

2X+7<3 and x=-4.
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11 Thediagram shows the graph of y = x2 + x — 12.
(@) Thegraph cutsthey-axisat K (0, k).
Write down the value of k.

(b) Thegraph cutsthe x-axisat L (I, 0)
and M (m, 0). L

Find the value of

@ 1
@i m.
K
Answer (8) K= o [1]
()N O T [1]
(D) M= e, [1]
12 Anatom of helium has amass of 6.8 x 10727 kilograms.
(@) Expressthismassin grams.
Give your answer in standard form.
(b) A room contains 9 x 1022 atoms of helium.
Find the mass of helium in the room.
Give your answer in grams as anormal decimal number.
ANSWEY () .ovvereereeeierieeeeseeeeesee e g[1]
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— 8 = (6
o = (2) (5.

%
(&) Express AC as acolumn vector.

ol

Answer (a) AC =

L (-1
(b) ItisgiventhatCD ={ h ).
Find the two possible values of h which will make ABCD a trapezium.

You may use the grid below to help you with your investigation.

Answer (b) h = ..o
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14 Thecost of achair, $x, is $70 correct to the nearest $10.
The cost of adesk, 3y, is$900 correct to the nearest $50.

(@) Complete the table in the answer space.

(b) Find the lower bound of the total cost of adesk and 4 chairs.
Answer () Lower Upper
Bound Bound
X
y [2]
() 15 [1]
: : k 5\ .
15 (a) The determinant of the matrix ( 1 2) is14.
Find k.
) . . 3 -1
(b) Find theinverse of the matrix ( A 2) .
ANSWeEr (8) K= oo [1]
(b) ( ) (2]
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16 The unshaded region R is defined
by 3 inequalities.
One of theseisx = 1.
Write down the other two inequalities.

o <

N W b

17 (a) Giventhat f(x) = 3x + 5, find f(3).
(b) Thefunction g isdefined by g(x) = (2x—3) (X + k).
Given that g(0) =15, find

i k
(if) xsuch that g(x) = 0.

Answer () f(3) = e [1]

O N0 L I [1]
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18 (a) Expressin set notation, as simply as possible, the subset shaded in the
Venn diagram.

(b) ¢ ={adl polygons},
T ={adl triangles},
R ={al regular polygons},
Q ={adl quadrilaterals} .

Add the set Q to the Venn diagram in the answer space.
Answer (b) €

[1]
(c) €={x:xisaninteger and 3 < x < 11},
F ={ x: xisafactor of 12},
O ={ x: xisanodd number}.
List the elements of the set (F U O)”.
ANSWES (C) worveeeeeieee e [1]

(d) Itisgiventhat n(€) = 20.
P and Sare sets such that n(P) = 7 and n(S) = 16.

Find the smallest possiblevalueof n(P N ) .
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¥ 19 Thelengths of 40 nails were measured.

Their lengths, in centimetres, are summarised in the table below.

Length (I cm) | Frequency

o<li<s4 14
4<]|<8 18
8<1<16 8

(@) Onthe axesin the answer space, draw the histogram which represents this
information.

Answer (a) A

Frequency
density

Y

0O 2 4 6 8 10 12 14 16
Length (Icm) [2]

(b) Calculate an estimate of the mean length of the nails.
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20 (a) Theinterior angle of aregular polygonis 160°.

How many sides does it have?

ANSWES (@) wovvereeneeeeeeeeeeee e [2]
(b) ABCDE...... is part of aregular polygon which hasinterior angles of 160° .
CDLM isasquare.
C D
XO
Bo E
y
A M L
Find
(i) thevaueof x,
(if) thevaueofy.
Answer (B) (i) X = e [1]
(1)} [1]
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¥ 21 The diagram shows the distance — time graphs of the journeys of Ali and Balafro
to school.
They leave home together and follow the same route.
Ali runsto school and Bala cycles.
1000} T -
Alj L
800 5 Bal a,
"4 /l
.y Bsres
A /.
i 600
Distance gy /
from = /.
home ¥ ~
(metres) A ’
/'//,
/,/' P
//
200 S
//, "
/.
/.
0 1 2 3
Time (t minutes)
(@) How long doesit take Ali to run the first 700 m?
(b) Estimate the distance between Ali and Balawhent=3.
(c) FindBala'sspeed whent=26.
(d) Find Bala's speed whent=35.
ANSWES (@) .overeeeeeeereeeeenans minutes [1]
() TR m[1]
() JPTTTR m/minute [1]
(d) o m/minute [1]
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22 (a) Factorise (a—2b)—3c (a—2b).
(b) Simplify 5t (t+3) -3 (5t—2).
(c) Solvethe simultaneous equations

2x—-3y=15,
X—-7y=273.

T ) [1]
() [1]

O R
LT [3]

23 (a) A coach left London at 2045 and arrived in Edinburgh the next day at 05 05.
How long did the journey take?

(b) The distance between London and Edinburgh is 660 km.

(i) A traintook 5 hours 30 minutes to complete the journey.
Calculate its average speed.
(if) The average speed of another train was 150 km/h.

How long did this train take for the journey?
Give your answer in hours and minutes.

Y0 [ km/h [2]

() A ooooo..minutes[2]
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15

Intriangle ABC, AB=15cm, BC=8cmand AC = 11cm.
The side AB isdrawn in the answer space.

(@)
(b)
(©

(d)

Using ruler and compasses only, complete the triangle.

Measure the largest angle of the triangle.

Draw the locus of all points within the triangle that are

(i) 5cmfrom C,
(i) equidistant from BA and BC.

The point P, within the triangle, is such that PC =5cm and

P is equidistant from BA and BC.

Label the point P and measure the distance PA.

Answer (a) and (c)
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25 The diagram below shows the point P and triangles A, B, and C.

e

=
of P M w » O o N ® ©«

I
(o))
|
6]
|
NN
|
W
|
N
|

5 [4]

(@) Thetrandation T maps AA onto AB.
Given that T(P) = Q, write down the coordinates of Q.

(b) Describe fully the single transformation which maps A A onto AC.
(c) The matrix ( ; 2) represents the shear S.
Given that S(A) = D, draw and label AD on the diagram above.

(d) AAismapped onto AE by arotation of 90° clockwise about the point (4, 2).
Draw and label A E on the diagram above.
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