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Total marks — 60
Attempt ALL questions

. Households in a city produced a total of 125000 tonnes of waste in 2017.

The total amount of waste is expected to fall by 2% each year.
Calculate the total amount of waste these households are expected to produce

in 2020. 3
lDOO/t; ‘”Q—b/o = 9% /o -
W1 = 2oty = S RS

125 OO =< Q.C{g?"
i_l,btfc\ torness . in 2020
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2. The diagram below shows a sector of a circle, centre C.

r=.4
d = |4 B
The radius of the circle is 7-4 centimetres.
Calculate the length of the major arc AB. 3
A = 320 L 7w &3

h
Lema AcO

- K1.22929669 .

A8

("

\ s 3(’;{}_ de} .
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3. Find |r|', the magnitude of vector r = {—12}.
8

Pl = | @+ coyt (O
\rl = 28

4. Solve, algebraically, the inequation

36l x=1)=12. 3

2x 4 bx -6 —i2
3x < bx —1%

18 < 3

L < o

o, x Y b
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5. A farmers’ market took place one weekend.

" stallholders were asked to record the number of customers who visited their
stall. .

The number of customers who visited six of the stalls on Saturday were as
follows:

120 126 125 131 130 124

(@) Calculate the mean and standard deviation of the number of customers. 4

2 - 126+ 2o+ 125+ 13V + 120+ (124

Zx” \lbl?% 1205+ 12S° + i&il + (5@2-1» tzc["*
x> = 95348

oo — 156 = \’L(_, C_L-\.f:;\'bm»%

— 'E_' — T ——.

ad = \quas%-ﬁsgf/b1
S

g

L. OHqql 2L

'530\ | = . L\' O LLLS‘*(JN\Q(& (l de)
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5. (continued)

The mean number of customers who visited these six stalls on Sunday was
117 and the standard deviation was 6-2.

(b) Make two valid comments comparing the number of customers who
visited these stalls on Saturday and Sunday. 2

On aeraqe, more  Customars visited
Heo six stolls oa %g&urok@ Haoa B

SL_:D\'\__(&_CQ_

The noader op costomMmoers  Vis h&j
e sixe skalls on &dr\)rchj wWesre

aksc oY C.m\%i%;kwdc thon_ o

So :\okotx

6. A function is defined as f (x)=5+4x.
Given that f(a)=73, calculate a.

£ = S+ ba ot fla) =13
S5+ha = T3
ha. = 63
a = |7

Eecmm

VAV TR ARG -

* X847 750207 %

page 07

[Turn over



MARKS

DO NOT I

WRITE IN
MARGIN
. A toy company makes juggling balls in the shape of a sphere with a diameter
- of 6-4 centimetres.
d= b4

6-4cm

Calculate the volume of one juggling ball.
Give your answer correct to 2 significant figures.

=

Vs?\\nra = v C

s

G
o> .2,3
= &

1277. 25821 1Y%

I

Voma = 1HO e (259 i)

U A
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8.

‘Solve the equation 7sin x°+2 =3, for 0 < x < 360.

Tsinx +2= 3 ‘/s]A‘/
Teinx T = l
o TlcC
SinDC =
5
fo. = S\r\_l

(o]

X = B2

SdoRens @ x = 827 (71,3

S
R

00 A
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In this diagram: A
o angle ABD =75°
» angle BDC=37°

. BC = 20 centimetres.

Calculate the length of DC.

Sine Ade

W
5 \
0063
<

(i
2N
s
X

[
>
v
X

b - 20
SalCH a3
b = 205105
Sn3 1

'

b 22100422953

londh DC = 22.10cn  (2dp)

1000
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10. In the diagram below, AB and EA represent the vectors u and w respectively.
A 2 B .
~ K
FE.
; (3w
E U (J D
ED — 2AB
- = = = = = uD
. EA=2DC D > EA =

%
Express BC in terms of u and w.

Give your answer in its simplest form.
&C = —uU —WwW +LU-T U 7_\’\)'
q _L

&SC = J — WD -

L VAN AW O AR
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11.

Venus and Earth are two planets within our solar system.

Venus Earth

The volume of Venus is approximately 9-3 x 10" cubic kilometres.
This is 85% of the volume of Earth.
Calculate the volume of Earth.

o \ .
570 = A.2x QS km
VL 2 9 o =85

- L.oqull Ty 1 x 10

060% - [.oaulimelT x (o

Voome of Eorth = 1. | 10

T e ———

e

i0
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12. The shape below is part of a circle, centre O.

i ‘

20cm

width

The circle has radius 13 centimetres.

AB is a chord of length 20 centimetres.

) Calculate the width of the shape. 4
~** = 13" - 10
~7 = 69
2C i \K?Cl
L = 220613863
;)(__.

= 82 e (20

\D\d"‘\’\ = ( 4+ >C

LDLC\'H‘\ = B3 o

“

RN .
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13. Aferry and a trawler receive a request for help from a stranded yacht.

~ On the diagram the points F, T and Y show the positions of the ferry, the
trawler and the yacht respectively.

F

* FYis7-2 kilometres.

e TYis 5-6 kilometres.

e FTis 10-3 kilometres.

* Fison a bearing of 240° from T.

Calculate the bearing of the yacht from the trawler.

cweT = 103 +56 —0.2°
2(0.3)(5.6)
SV = o422l bS
T = s (Ans)
T = L2.0832a. ..

A@L FTY = 427 (neares cie\csf@.

-—

bearing = 24O+k2 = 282

L
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(q 14, A straight line has equation 2x -5y = 20.
Find the coordinates of the point where this line crosses the y-axis.

roSsSe s eragghb ak o= O

2(c) — Sy = 2C
"“5:5 = 20
9=

(¢
15. Express
f = nE-2,n#2
n"—4 n—
as a single fraction in its simplest form.
n ¢ Do e
Z
N -4 3
N Nn-2
Cr\ -'l)(n +2\ 5
i

n (n - ’)_\
5(n-2\(r\ —\—’l)

&7 — N

3lnr2) _3n+ 6

“
L T
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16. Chris wants to store his umbrella in a locker. 6

" The locker is a cuboid with internal dimensions of length 40 centimetres,
_breadth 40 centimetres and height 70 centimetres.

p 40cm

40cm i\

Y 70cm

The umbrella is 85 centimetres long.
He thinks it will fit into the locker from corner P to corner M.
Is he correct?

Justify your answer. 4
% i

= HOTH WO Y- =0T X

"= 3200 8 = Bloo

% = 56,57 cm Y = 30wm

L
Since \@@1\ PM = A0cm, the
ombrello.  «\W {\-\— in. the \C:c,lr(_Qr;
wt Sum e Spose .

Ches s _{gsrr_@;d‘.

e s

1L

L L AR R -
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17. In the diagram below AQOD is a sector of a circle, with centre O, and BOC is a
triangle.

B R E S e e L e e L LS

In sector AOD:
* radius = 30 centimetres
* angle AOD = 75°.

In triangle OBC:
« OB = 38 centimetres

¢ OC =55 centimetres.

Calculate the area of the shaded region, ABCD.

Sector = 15w <207 = S89.04%6..
Area. SO

e o _ , —
TNO;?Q— - .;: > AF X SE=SN 1S = IOOCi@:l 2488

f—
—

Shaded Avea 77(04@\@ — Sector

—
—

=t

Q00 EER 0 0BT
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18. A cinema sells popcorn in two different sized cartons.

()

24cm

The small carton is 16 centimetres deep and has a volume of 576 cubic
centimetres.

The large carton is 24 centimetres deep and has a volume of 1125 cubic Ol |
centimetres. '

(@) Show that the two cartons are not mathematically similar. 9

5‘:&“—‘%32: ..::_‘lé_ 5 3;__ @ﬂ&&f)

La!t‘sfa,. volome = (;3,)5% = T
Z-

= \Fsthen® for silahy
¢)

Since  the volome of the large

Corton. 1= cw\& W2LSum>  +the oo

/

Corbtorns arg oot WJH\WM**C% simulas
The large cocton is B9 > less

0
L DA D O AT -
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¢ 18. (continued)

The large carton is redesigned so that the two cartons are now mathematically
similar. - 7
The volume of the redesigned large carton is 1500 cubic centimetres.

(b) Calculate the depth of the redesigned large carton. 2

Sfe = by _ 1900 = 125 (vlunetid)

Weo ST Hs
Linerr SFe = 2 %‘g = L.¥T5802300.
() '
Laf%;a l\n)\j\\k = b x L.AIS80202
= 22.0\ -7,‘84835
= 22 . Olem (24dp)
(¢

[END OF QUESTION PAPER]
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