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-
Answer ALL questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.
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(Total for Question 1 is 2 marks)
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2 The time series graph shows information about the percentages of the people in a village
that used the village shop for the years between 1980 and 2010

A

40
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25
Percentage

20

15

10

v

1980 1990 2000 2010 2020

Year

(a) Describe the trend in the percentage of the people in the village who used the shop
for this period.

. percentage o people. who used the shap olecreases over bime.

(b) (1) Use the graph to predict the percentage of the people in the village likely to use
the shop in the year 2020

continue the Line n the
groph to rad off . 15 %

(i1) Is your prediction reliable?
Explain your answer.

iIC whreliable.

(Total for Question 2 is 4 marks)
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3 (a) Expand and simplify 3(y —2)+ 52y +1)
- ?:.\,—(,, + IO\, t5
|-5\/ - L)COUUF like terms

)wpouno( brackets

(b) Simplify  5u*w*x Tuw?
5x77 x U x UK w@x w@
25 uip\,@ ) 0dd powers when

muLLtplyt'hg kerms
OF the Sdame ;
base 35U W

i

(Total for Question 3 is 4 marks)
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4 ‘ ektenor angle of @
43 regwl o polygm
With n sides
- 3260
n
(as sum of U
e xtenor angles fs
3¢0)

NOTWRITEINTHISAREA

The diagram shows a regular octagon and a regular hexagon.

Find the size of the angle marked x
You must show all your working.

OCtagm : QX[QHC‘Y ahgle = \?_GQ - y5e

- §
hexagm @ extenor angle. 3¢¢ .
6

60"

X =45+60 = [05°
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(Total for Question 4 is 3 marks)
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5 Here is a Venn diagram.

11 13 17 19

(a) Write down the numbers that are in set

() AUB

n Aor B or boeh

(i) ANB

"m pAondd i

One of the numbers in the diagram is chosen at random.

(b) Find the probability that the number is in set 4’
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(Total for Question 5 is 4 marks)
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6 On afarm

the number of cows and the number of sheep are in the ratio 6 : 5
the number of sheep and the number of pigs are in the ratio 2 : 1

The total number of cows, sheep and pigs on the farm is 189

How many sheep are there on the farm?

C:S = ,6:5 ond  SIP = 9
(2 1)‘2 5
3 ' (l’l 10 ‘- [IO | S)XS
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to get sheep to be the Same numbey

C:S*P=12:10:5
number o} parts = (Q+ICHFS =27

10 gnimals are shee
7 " P

no-Sheep = 184 xX9 -9 70

| dq an fma [ A) [h £/ :27 (Total for Question 6 is 3 marks)
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\
A
B QG of Sector :
- | ’ ‘
= — xarea of Circlel
L[_
5
¢ 48em C:-'—Qxﬂxﬂr-ii”‘
The arc ABC is a quarter of a circle with centre O and radius 4.8 cm. 3
AC is a chord of the circle. = 5'76 T)_ C m

Work out the area of the shaded segment.

Give your answer correct to 3 significant figures. oure O O'F Wh {te t—ri angle'
= ', xbasex height
_ A
=2y G g x4y =10-52cm

Shaded orea= area of sector - area of tnongf

= 576m -11-52
- (3
" 6 5%¥am® (3sq)
NNNAN
.......................... 668cm2
(Total for Question 7 is 3 marks)
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8 Steve is asked to solve the equation 5(x + 2) =47

Here is his working.
S5(x+2)=47
5x +2=47
Sx =45
x=9

Steve’s answer is wrong.

(a) What mistake did he make?

_________________ the brackuts hove been ¢xpanded incorrectly

Liz is asked to solve the equation 3x*> + 8 = 83

Here is her working.
3x2+8=283
3x* =175
x?=25
x=35

(b) Explain what is wrong with Liz’s answer.

(Total for Question 8 is 2 marks)
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9 The functions f and g are such that R

£(x) = 3(x—4) and g(x)= % +1

(a) Find the value of f(10)

Jt(m) = 3(10-49)=3(¢) =13

wieploce x with 10 1n the
fermula for $&x)

e Y= g(x o
CTx g5 d
Y= £+l
.
J 5
",) =X  SC gl(x) = 5(2"[)
9"

(
ol 2tY
X }e(?%(lei 59“%{) L

(c) Show that ff(x) = 9x — 48

FROY = f (3(x-9)) = ((3x-12)

Y S
> 3(3x—/9-e¢)2 )
= 3(3x-1¢) tpon

= 9qx-4¢ @

(Total for Question 9 is 5 marks)
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10 The population of a city increased by 5.2% for the year 2014
At the beginning of 2015 the population of the city was 1560000
Lin assumes that the population will continue to increase at a constant rate of 5.2% each year.

(a) Use Lin’s assumption to estimate the population of the city at the beginning of 2017
Give your answer correct to 3 significant figures.

increase by 527 - mulbyplier=1052
popllation in 4016: 150000 X 1-052= 1641120

N 2007: 1641120 x1-:052= 173 0000 (sf)

or, 15¢0000 x \-052%:1730000 @sp) 1730000

(b) (i) Use Lin’s assumption to work out the year in which the population of the city will

reach 2000000 n NnNznNumppe r O( qu{/J a{}er
15¢0000 X 1-0¢527"% 2000000 2015

=43 pepwlaha = | 410678 <2000000
=52 pepulada: 2010 03 452000000
20]51’5\’@045; 2020 = oemEAML

(i1) If Lin’s assumption about the rate of increase of the population is too low,
how might this affect your answer to (b)(i)?

.............. I} the percentage increase per year
_____________ was higher, o pepulabion o 2000000
.............. will ke reached sooner. ..

(Total for Question 10 is 6 marks)
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11 The cumulative frequency graphs show information about the times taken by 100 male
runners and by 100 female runners to finish the London marathon.

A

100

80

male

Cumulative ©0
frequency female

40

20

120 180 240 300 360 420 480

Time (minutes)

A male runner is chosen at random.

(a) Find an estimate for the probability that this runner took less than 4 hours to finish
the London marathon.

dihrs = 4 X 6Omins=240mins
(Thy = 6O mins)

ot t=240, c(umulokve mtqvemu/ o, males=943

SO , ;,0?6 W\Q(Q § f\ n‘\Sh Qd ln und0/ A © AN o
4hys

s peobabilily = 643
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(b) Use medians and interquartile ranges to compare the distribution of the times taken
by the male runners with the distribution of the times taken by the female runners.

mou e L em ole
medion| 752 273

amie | 215 291
qublnfe | 2%7 312

overage thy take longer to pnish
the 10 ronge s Srmilor  (or males and.
~jumales, So the speeact of Dmes 15

roughly the same.

(Total for Question 11 is 6 marks)
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12 Marie has 25 cards.
Each card has a different symbol on it.

Marie gives one card to Shelley and one card to Pauline.

(a) In how many different ways can Marie do this?

76 £24= 66O
7

lcard less or the second
pLrson to be given

There are 12 boys and 10 girls in David’s class.
David is going to pick three different students from his class and write their names in a
list in order.

The order will be

boy or girl
girl boy
boy girl

(b) How many different lists can David write?
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total no. combinabons=
)320+4 (0§C = 2400 24900

(Total for Question 12 is 5 marks)
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13 The number of slugs in a garden 7 days from now is p, where
p, = 100

Py~ 1'06pt

Work out the number of slugs in the garden 3 days from now.

Pi= 110C XI0G =10¢
\5\/
P, = |06 x1G( =112:3(

v must be roun ded
b= 1-0C x 112-3(=-119"| o o whole
o number

(Total for Question 13 is 3 marks)

14 D is directly proportional to the cube of ».
Mary says that when 7 is doubled, the value of D is multiplied by 6

Mary is wrong.

Explain why. D X Y13 ; SO D - kh.3

odowble n= new D = kx(Zn)J \
=l x¥n’= Ykn
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Total for Question 14 is 1 mark)
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7

15 Karol runs in a race.

The graph shows her speed, in metres per second, ¢ seconds after the start of the race.

10

N,

Speed (m/s) /

AN

0 2 4 6 8 10
Time (¢ seconds)

(a) Calculate an estimate for the gradient of the graph when ¢ = 4
You must show how you get your answer.

gradient= change iy
change in x

:\_G“-}"&Z; .12 -9
6-0 b

o
S
A
pocts 8
S
Sae
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speed _ secalasattn

(b) Describe fully what your answer to part (a) represents. | m D

AAAAAAAAAA the qgcceleroin Y3econds ofter the

.................. tangent (s drawn. .,

:3:83: waud M d(‘/ ................... t ........ U ...................... J 0
dw{’m Cuglﬂ 0) m haﬁ(lfota‘.'—f(‘;r%uestion 15 is 6 marks)

congent 1 arawn.

16 (i) Find the value of /3.2 x 10"

l

put in calculotor

3
(ii) Find the value of 10*
Give your answer correct to 1 decimal place.
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(Total for Question 16 is 2 marks)
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17 ]
a o

c —l

g

[ 1 e

- 2 .

b g

a is 8.3 cm correct to the nearest mm ;

b is 6.1 cm correct to the nearest mm ﬁ

Calculate the upper bound for c.
You mzsgshow your working. UB

825 ¢ < %35
- 0S¢ ¢ (IS Pythagoras thecr em:
C1+b7:az
(*=a*-b"
Upper bound o} (= [(UB o} @) - (L& o )"

= J§35%- (05"
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(Total for Question 17 is 4 marks)
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18 Simplify fully (va + /4b)(\a — 24/b)

‘\’\lf}_b_:\’Tl—\(\rB= 2b
o + 20B)(Ja - 9 ) [ Freronceof

two Squares
o -LIao ¥ 27Gb - 44
A -4b

Il

il

NOTWRITEINTHISAREA

L1

(Total for Question 18 is 3 marks)
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19 (a) Sketch the graph of y =cos x° for 0 < x < 360
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(b) The graph of y = f(x) is shown on both grids below.

(1) On this grid, draw the graph of y = 2f(x)

YA
6

ONOTWRITEINTHISAREA

DO
[\
<
£
G

=V

4

(i) On the grid below, draw the graph of y = f(x — 3)

YA
6
i
o
2z 4
2
(x-2)
<
6 4 2 %) 2 4 6 x
-2
4 '3
‘trons labm bq >o)
(Total for Question 19 is 4 marks)
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20 o
ntenor ang ey &
norgular| &

’ polyotn Wity &
v Siles ;
| 8focn’?-)::?:
n |
is a regular pentagon | l —2 o /
I}Q,Qgiid Taregpiint]i on fcir'cle, centr "\tenor % hg‘ Q ~ 80( 5 ): ‘Og ‘g

e 0.
OR and PT are tangents to the circle. Of R gu l al m‘"" GW\. 5

RSU is a straight line.

Prove that ST = UT. SO, ZTSQ = lO&° '
LTSU=[30-108=79° o3 angles ona Sought :

GRQ = (PTO=¢%0° (tounge,m bo circle 1S
(otal angles (nap{rpendl'(ulal vo radius)
h penta gon

LROT~ 540-00-90-108-(0F = 14y

LEUT=72° (angle at the centre is twce | ©
144 o, the angle at  the Cirlumiernte) =
Q AL

BSUT is isosceles, because tn base anglds s
are equal hence st=ar

(Total for Question 20 is 5 marks)
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21 Given that
2x—1 : x—4 = 16x+1 : 2x—1

find the possible values of x.

7x-1 X -4

6 + 1€ 2}
(29(-!)('214) = ([¢x+)(x-4)
Ux*-2x-2x+) = (x> qx+x-4
0= 12x*-50x-§
d= (J2x+1)(x-5)

(Total for Question 21 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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