K

Answer ALL TWENTY FOUR questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

Here are some integers where a < b <c <d

a b c d d d

The mode of the integers is 9
The median of the integers is 8
The range of the integers is 4

Work out the value of a, the value of b, the value of ¢ and the value of d @

Mmede 15 most commen valve d=9 *

Mediaa 1o middle valioe (and nowboers are o) -

o bh <« -2 9 9
Bzl ED

c+G=16
c = 7] ﬂk'v(\ﬂcm\cf\o*r‘Hf@
p\amﬁe = \Qfﬁef)‘L - 6'/"‘0“56)‘_ ?\V‘d M ot least 2 L Hhese
= = (o A of a,c,d /)
d-a = - a b e mca\\/
&:5
nilo 2o = e 22 =
=6
5 b =6
c=. 1 ..
- 4

(Total for Question 1 is 3 marks)
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(a) On the grid, draw and label with its equation the straight line with equation e

KL

(i) y=1 (i) x=2 (ifi) x+y="7

all ﬂw@ all % aordivates ;r_/Scj coordinakes add o7

— =2 eq (0,71) (2,5) (3) (T0)
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(b) Show, by shading on the grid, the region that satisfies all three of the inequalities AL
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(Total for Question 2 is 4 marks)
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:5315:1'3 3 An aeroplane travelled from New York City to Los Angeles.

The aeroplane travelled a distance of 3980 kilometres in 5 hours 24 minutes.

Work out the average speed of the aeroplane.
Give your answer in kilometres per hour correct to the nearest whole number.

Jac)

Prvefc(se opeed = total Aietanc=
tetal Hme

Al
&6 lnoor
7z

L

5

@

W minstes =

— O 4 \/\c)ur

= E= *eo
“: = Sk heors Bl CO\/‘ 5% or 5 5—> = PO Hl)
U= BC;_%C: ML (or (b:jf % 6o MOST be \ezac\'m\cI to G in kmlk\

...................................................... kilometres per hour

~ 17 \LW\ | \f\ R\
(Total for Question 3 is 3 marks)

6 10

3 7 21
,_\_ _ é* Con\)er'\- to \mpvop=" 'gfﬁ(l"‘l\af\ﬁ
S E * K ] (CQI/\ vse COL\C_U]GFI‘OT\
= léxj— @_XE M
3 ¥ 7 x2
WL 6O ol
= 1= _ 2= M N \ o dencmi o '
2X 2 D S @Idma{-wg
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- ®
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= QL'\QOT\ A (need o © 6_\_5Pj
oo (Total for Question 4 is 3 marks)
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5 The diagram shows an 8-sided shape ABCDEFGH.

¢ > D Diagram NOT

T4 accurately drawn
Bem
4 Scm B (Bem E S5cm g
H L]
20cm
12cm
H [ \ Al [] G
< 28cm >
HG =28cm FG=12cm AB=EF=5cm
The height of the shape is 20cm @
CD is parallel to HG

The area of shape ABCDEFGH is 434 cm?
Find the length of CD. let €0 = ¢
E)[ - 28 -5-5 = \B e

verhcel \/\e,‘ﬁ\xr\r Hape%mwv\ BcOE = 0- |4 = T e
Area trapeziom = Q(&A—b)}/}

ﬁl on Aormda shest

b

Tatal Area = frea reéjrﬂn@\e AFGH + flrea trapszionm BCOE
A = 28x 12 + "5\(%*%\%‘8 = @p M:edher_

M\ eorrect o= c\C

2726 + b(8+9) = kv valoss jin egpoation
— % Cesxpcmc\ — 556 v C,\u\'ﬂa cpn (=)
T+ bx = 3
-2 12

M ¢ orceck waf\émfg la edlue

L{Jx = 26 correct eﬂ,an-lﬂ
Sy <l
(co=) = =2 =65 am
A
(Total for Question 5 is 4 marks)
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6 The diagram shows triangle POR.

©

Diagram NOT
xcm accurately drawn
A !
AT HY —'can
A
Work out the value of x o & = H
Give your answer correct to one decimal place.
C
o
xS <qQ.5
¢ = A Scoaka® M
~ Tl A
=L
(Total for Question 6 is 3 marks)
Change a speed of 81 kilometres per hour to a speed in metres per second. @
|k = 1000 m | hoor = &0 minckes = €O %80 5
u \_/
¥1600 X B0 ¥ 6O
Sl km Gl x oo wm Ml % (Ges
\ hour | x tLox 6o s MY 2 (o x&s) or LO*ED (n
clenaminator
s
— PR _ ‘2 )
= — AL S mls A

(Total for Question 7 is 3 marks)
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8 Behnaz makes 300 celebration cards so that @
number of number of number of —7.5.3
birthday cards ~ anniversary cards ~ congratulations cards o
5 A L T+5+3 =15

5 of the birthday cards have numbers on them.

-
— 795 of cards © B
36% of the anniversary cards have numbers on them. 3

5 .
None of the congratulations cards have numbers on them. LS of ards : A

Work out what fraction of the 300 cards have numbers on them. % = ’L; O-P cards = C
Give your answer in its simplest form.

MLt 1S g
¥ % % 200 = Lo (eg in Fackord)

toith  nombers %X ko = 56 M

A J:zj’béo: \6O

= = 126
ordh nombers 1 0136 X160 = 24 M| %@b
=~ 1o

total colth numbers , 56 + V6 = 2

Lrachion of cwds woith nombers —2%0— M u@"‘"PgijSm

%)

— —_——

5

(Total for Question 8 is 5 marks)
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9 Pasha invests 50000 dollars in a savings account for 4 years.

He gets 1.3% per year compound interest. @

Work out how much money Pasha will have in his savings account at the end of 4 years.
Give your answer correct to the nearest dollar.

+ D% ccch gear O+ VD = o1y % = Lo

~ A
(S
le qeows 50000x% 1 o\y ~ 5265\ ddlas  (nearetddlar)
MA A\
(H\ " Se0oem% \xo\s\
or 1 % Oy

.......................... 5265' dollars

(Total for Question 9 is 3 marks)
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10 Solve the simultaneous equations

Tx+3y=3 @
3x—-y=7 @

Show clear algebraic working.

Need coctlciet of = o § eam= C loeth %ons
asier
@x3: Axedg =2 O cppesite eigns
O Tx x2g=2 © =) R0 to cona=\ et

O+®» '+ b = Ay

“v'\ @ ., (BDX\‘S - 3 = 7
_K = 7- k'S = 5
3 = —?\'5

(Total for Question 10 is 3 marks)

11 (i) Factorise x>+ 5x— 24 Ptq = S P :1—\- Al QU—: Z::L;—

oo Pd‘% —,%X@‘é”d‘%\@
rave OIFFERENT = WX 4
6Ia|/\6 ,9 +i: +5
—,—Q ‘I"‘% 9 ’?)

= (ot 2) (e -2)

ML (x4 8)(x+)

o (o +a)(x A b)

tl (o) (oe-2)

o= — 2% or atb= S )
(i) Hence, solve x>+ 5x—24=0
Xt =0 xX-2 =0 Bl £t (mosh

@ellomC’amW
x=-% =73 ko 1))

(Total for Question 11 is 3 marks)
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12 Larry is a delivery man.
55

He has 7 parcels to deliver. _ S~

The mean weight of the 7 parcels is 2.7 kg meon = X = —3

Larry delivers 3 of the parcels. _ —

Each of these 3 parcels has a weight of W kg = 22 = NxX

The mean weight of the other 4 parcels is 3.3kg @

Work out the value of W

1 paraz\s v 9 = ?\"—l\ﬂﬁ tedal wefﬁ\rﬁ- = 7 x A7

Cf‘#ef‘

oHer k paMCQ\e > = '513\43» Yotal weiglf\‘l‘ = lx23

= 2 Akg

3 par&z\é we\e&ﬁ W detal u.:e\gbf\‘ = Jdw

=) W = \8:q4 - 134

= 5‘—1
W= 57 M e - e
) 3
= \‘c\ \Ar\

w= N

(Total for Question 12 is 3 marks)
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13 The table gives information about the ages, in years, of 80 people in a train carriage.

Age (a years) Frequency @
0<a<20 7
20<a <30 25
30<a <40 20
40 < a < 50 14
50<a <60 8
60<a <70 6

(a) Complete the cumulative frequency table.

et = “v*uvw\img B'\-q\"

Age (a years) Cumulative frequency
0<a<20 T 2 +2s
0<a<30 )8 ) e
0<a<40 54 2 rle
0<a<50 66 2 s
0<a<60 Tl 2 ve
0<a<70 30
%\ a)
(b) On the grid opposite, draw a cumulative frequency graph for your table.
(2)
(c) Use your graph to find an estimate for the median age of the 80 people.
ck=uot age =3
Bl 32

(1)
(33-2% , £t graph)

12
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o et ke @,\
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S B Foll 9 o reect ﬁmqf?'f\ bot not ot cppse oo A
35555 A
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SIS T
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55
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X
28

¢
0%
3
K\
‘00
\

S 70 /
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535 50 /

Cumulative /
frequency /

&
00: ~ /

SRS

fotosetetels 4() 7

2RI

SRR /
R
S
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30 /i

P

o
20
S menK

X
0’:
"
\l
LN
L
N

>
s 0 10 1820 30 33 40 50 60 65 70

S Age (years)

§§§w§g Of the people in the train carriage, 60% of those who are aged between 18 and 65 are
S going to work. None of the other people in the train carriage are going to work.

S (d) Use your graph to find an estimate for the number of people in the train carriage
s who are going to work.

e —@, oF=6 TT-6= Tl people aged 18- 65

age =

I

: M\
s age = 65 o =77 readings ot b5

Z | e ekt 0wl =kl M (0% of Affmenas) ! LT
§§§§;;:§§§ Lo = 0.6 o~ W3 peoP\e Al (most be im‘reﬁeﬂ , Lt 3»"4[3"’\
55555 ~_ (Total for Question 13 is 7 marks)
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14 (a) Expand and simplify (5 —x)(2x + 3)(x + 4) @
Show your working clearly.

E::tpcma\ Crot 2 brockets osimﬁ Fo |-
(B2 + 15 — 20 @3 )2+ ) M Coleck ox Hormo (¢ order)

(>v)
e
= (—lfxl 4 Joc + 153(1 + i) HQ\JF;F,IS every beron in 197() lod x
Hen b‘\-{ i
o 9t p e a1 - B K383+ 8O L (s e o)

— —aac% —_ DCQ + 2 + to Cllast derms in = and in o
A (dh)

3)
(b) Make c the subject of g = c+3
4+c
- £ — T M 4T ot sdes
Lkic
6\“7 = 42 w (lktc) loth sides 1,
k+c

]
Gmc\cg\-ﬁ Qﬁ_ﬂ_e/\-,-‘ia\'f whee E’rpreeﬁfon 3"!-’)
1

(ﬁ*'—l\(q‘ + C\ = C—(—?) VVIL_)\'HP\‘\fd [O\Lf u.)ho\e ea:pre&oion ! Ut c

L‘rﬂ + cﬁ L+ A8 4+ e = c +3 M) HU\-H‘Olj ou“ C-_')() L Fo
. de
Co\\E’C'l" Ql\ "& -‘-e/‘w\ﬁ on oS 3l
J— —_ . _ H\ |
B fee ? L“ﬁ " + all other terms on shher side
cq +be = —lkgq-25  simplify
al (ﬁ 4 £ = - Ll-ﬁ- A5 take ¢ oot oo fodtor o~ HHS

- +£6) lath /0es
p o= —Hq=25 oy (e 3
4 +6

=3 46
4)
(Total for Question 14 is 7 marks)
\_ J
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4x+5 3-2 E @
15 (a) Solve x3 - 2x=13 _ ;’zf(i"_;f_’ﬂ -~ 3(3-22)

Show clear algebraic working.

2 g(hx+s) .
Molbiply %6 on bt sides - /g_”;~ = 2(ux+5)

2k +5) - 3(m-2x) = &x1B Ml

o + 10 -G + 6= = 1T M £t MoH—IP]d ot lorackets
(aM)
o +1 =778

b =77 MUEt (4 Prev{cxb Hl\

(Total for Question 15 is 4 marks)
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16 100 farmers are asked if they have goats (G), sheep (S) or chickens (C) on their farms.

Of these farmers i
31 have sheep Senly » 2= 5-6-10 =9 & ‘@

53 have chickens Conly+ 5312~ 6~ = 2k
6 have goats, sheep and chickens <— ' cont= : all 3 O
11 have sheep and goats 11-&= 5 (no chickam)
17 have sheep and chickens 17-& =11 (e gosto) % D
18 have goats and chickens 13-&= 12 (o eha=p)
20 do not have any goats, sheep or chickens owteide all circles ®

(a) Using this information, complete the Venn diagram to show the number of farmers
in each appropriate subset.

Hart From cetre and oo eotcoads
c\onlj ¢ \oo - 5-9 -R-6-l-2¢-20 = &)

kﬁ;i suldhrack nomb=o in
all other V@ﬁioms

(8D in tolal)

Bli 1D in G oy

B2 ¢+ al 1 others /

3)

16
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~
(b) Find
(i) n(G) 2 +5+ RA+6 = 26
___________________ 26 B
1)
() n(GUS]) nat tn (Gor 9)
i@ pet i either T diagram L by BL
A+ 20 = Wl \_‘E valo=s ‘Or‘essr“l' 1)
' (v
(iil) n(G'NC)  chickens and pet goats w ’z‘ﬁ“,‘;gi’%
A+ = 25 e 5B
1)
One of the farmers who has chickens is chosen at random. %5 n
(c) Find the probability that this farmer also has goats.
p _ no coith 3001{-?) and chickerns _ 1% 18 22
no with chickens S 9D
(2)
(Total for Question 16 is 8 marks)
}}?:,// . ‘hﬁb
~ & | 17 M varies directly as the cube of / M ot h = M=k @
= M=4 when h=0.5
Find the value of 2 when M = 500
= kxoi52 M (or M=kW)
L = e
0'S® | M\ (either)
= YA
e
— M= 2&h
D
M= 566 ¢ 500=2>:L‘h
\r\'b 5060 _ 135
A 6
Bs M)
"\ =9 %
= % =S Al
............. AS
(Total for Question 17 is 4 marks)
J
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18 X=

=2

©,

2a - b
S

a="17.5 correct to 1 decimal place.
b = 3.42 correct to 2 decimal places.
correct to the nearest whole number.

T uS -~ 55 Bl: 1/ UBor |B

k15 — 21425
s -5

Work out the upper bound of the value of X
Show your working clearly.

ax0B(a) — 1B (b)

need oot answer for OB
-3 (R ik

0B (x) =

LB = A% TEE —DUIS gy A*0%a — e ke

LS "1 pe" 715 £.0B, €155
3 klS £ (B £ D4R
= 779 # (from coreect w“k‘vﬁ\ |5 & LB <

(Total for Question 18 is 3 marks)
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| 19a=

14 7
3x—-17

Express a in the form

\L-

ry+s
Give your answer in its simplest form.

-

_ ’5(%_3) _

I (g =)

Al = 7 (ky-)

56 -2

py| _ 1‘53 + A\

I

56 ¢ - W
FN —Q\%ﬁ
= /H’FCR‘S—%}
)3’((3 - 9\3\

where p, g, r and s are integers.

Nesd o elimindle 2

M\

®

sobehtote Lk;?) Lor = in lﬁtﬁ%ﬂl’lcxf\
X (h—tj— 2)
% (Ll—fj—?)\

M1 Egcpcmd loraclf-e‘\'é ¢+ 6IMP\\1Q3

Toke oot CopmmON ’pac‘z)r d canc=\

th—?)

(Total for Question 19 is 3 marks)
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20 The diagram shows four identical circles drawn inside a square.

CY )

Diagram NOT
accurately drawn

©

SIS A IS A LA

A/

Each circle touches two other circles and two sides of the square.

A

OO
. yIagvSHINIZLMMIONOG

The region inside the square that is outside the circles, shown shaded in the diagram,
has a total area of 40 cm?

Work out the perimeter of the square.
Give your answer correct to 3 significant figures.

let v = radivs ot the (Qentical circles)
—) oide \eng‘\-‘n o egoare = b
Ahcded arca = Rrea pun sqpare — L x (Prea oF | circle)

(L\'V‘\q - hx (’“’v‘l\ = kO M+ RS

\6e? — W = ko
LH‘2 - 'ﬂ"rq = lO

(k- = 10

r= e M\ (rvo as ralive ot c(rc\c'é\)
k-

N or ij Correck eczprt'eéior\ for & or kr or 24
= 'b‘ [‘H?) e

Perimeter = &1
= 6% D ..

v Gl (2ef)

MLRE " ot At M

(Total for Question 20 is 4 marks)
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)

jz o2
=1
E 5
@
:2 3

[0
&
&
o
8%
&
X
poo
&
&
&
&
PO
&
\' X
&
Ped
s

RIS

P 6 8 7 9 8 R A 0 2 0 2 4



ﬂ.g_*l-%h

Diagram NOT
accurately drawn

4a

10) > B
6b

L
LR
X
QLK

X,

o X

% %3

oo )
X %
XBEL
5
%
ok
X k5

OAB 1is a triangle.
Q is the point on 4B such that OQP is a straight line.

OA4 = 4a OB = 6b AP=2a+8b add Yo c\{cfaram
Using a vector method, find the ratio 4AQ: QB

Need ‘o ovse e fact Hut & o Y= pofr\+ of  inbare=chon of ©P and AB

—
— fHnd 2 Aiffaret exprections for 0a
(e wting Sock Hak & lies on OF , other usivg Faok Ha & lies o #8)

Op = O + R fig = fo +ob
=—‘\—9=*-éh.

" +7~%+%b/v\\ B o= Ag
. A\ B =
= Ca + Bl M (either) s on . M hS

e e<preaeim\ for Ca

& \ies on oP=')531=>~&’§ fv S S
5'&: )(6?_-*-%&) My (;£l= lea 4-/1A(—|k—o-+éb) M\

=6Xxa «+ @»b - (L@—Ll-/u\& +é/u_kl

Yese Luecters arve @,«n\ (bsth 58:)
- & cow\ponev\-a areeq/qa\J bCompo/e*J'saﬁz é@uﬂl\

) )

a bx=k-lty 23%=2-24 O
b 8x=6u = kx=2u @
/u_:

Wat fa '+ aB 20 rm“i u/\czﬂ/tt (

@ : >=§t‘;"

in @ vx =2 2u
ﬁ/u+%‘ﬁl~=7-
—A/A‘—'T;ﬁm H‘ 8 & Q ?
fa= A AB = Ba=-5 AB ) "

(Total for Question 21 is 5 marks)

V.
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22 ABCD is a kite, with diagonals AC and BD, drawn on a centimetre square grid, with a @
scale of 1 cm for 1 unit on each axis.

A 1s the point with coordinates (-3, 4)
The diagonals of the kite intersect at the point M with coordinates (0, 2)
Given that 4B = AD = 6.5cm and the x coordinate of B is positive,

find the coordinates of the points B and D.

Diaaona\é of a kite intereast

B (x> at m‘a\rﬂ' angles
; = fic h B0

(‘\6 Ao = AD ) ﬂ[_ ) \ine O'F tﬁmw@"[‘rd
sf kite = MB=HND

3
)
= Mpy =2
-2 rc as m= 72

oc 4+ 2 M\ Band N both lie on ths \ine

=) hove wordinales (x| t%f‘ *‘7*)

Ah = RD = 65 O\=\/(3C|’352\1+(3'_%\1
L5 (1‘ )% \ - C:K ?J‘:L 4—‘2-.) 6 or D

(:’L'Q_ )31\ = (—?)/L\'\ A

= ﬂx—C—z\\q - (3% re-u) = 65 M gquare  looth ed=s
(equn codd inclode Y ar +Hhe pom’\')

‘.')C+'b\ + ( ’9-\1 = é'51 E:cpanc\ lorack<ts

2 |é>CT M\ + brackets =z panded
x4 +9 + ——- —ézﬁ + bk =
=i MLt gobehitde o get

_‘:QL%Z/ +F 1y = -l—bg X \3 both 2ides eoyuor\-nov\ in % or q OV\\ES
% ko=
~ = 9 Ml ¢ correct eimplified =guehon in x or g enly
AW = £
L
22
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X veo o b =Dat b x=7 3=%x3+7~:/=6~5
oA—D'.Dc-;—Bch-:%X(-’Z:\'\'Q: —= = ~ &5

6 (»,65) , Dpl->,-2s5) fl

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

oD, RS

(Total for Question 22 is 7 marks)

§ 23 The diagram shows a sketch of the graph of y = cos (g)

g onl3)
N/
N4 ©

B
(1) Find the coordinates of the point 4
C(%): (o) = (s y) Bl
g=ceom 5 1 0 G- izt =+ (90,0) (e O
(o, 0) — (e, 0) )
(i1) Find the coordinates of the point B
a—;—Cc@ A V\/\\'v\{w\um/’ a+ (\%O' '_\\ 61
(@, 0) — (o 1) (.60 (1;\ ,,,,,,,,,,,,,, )
(Total for Question 23 is 2 marks)
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18 x ( \/ﬁ)4n+6

6 X 92n+8

R,

:3x

R

KB

Express x in terms of n
Show your working clearly and simplify your expression.

ioNod

RS

ol
\
p -_—
N
 vevswame

RSN

Eac\sr&cé e_\rzr&g—\/‘nivxﬁ» as  pow=s o8 A and|er D

B = 2x2x3 = LD

o SE = 7 = () -

ln+6 %(L\—mfr&\ bn+Q (O_M\A _ CLWlxl/\

2%

I IIIIISD

L= L= oo I
D@ 2N+ +
q=3 = 97 =7 - 2
& b4 q . . .
Ax> xD x ﬁnmp\\(:ﬁ welng index  lawe:
ln+ 16 =93 M
%XZ) DS dL’l/"\Ka""‘_; QM+V\ a,m _ Q__W‘—V\
(23
bn+a +2
2 x
Lo+ \& 4\ - 6
Entl bn 4\l = Len -1
’b% = = 7
:))Lh/\ri- \11
x Q‘V\'—'é
b =2
=) AL = Q\V\—é
S
So
:
5
x= ?\““é ““““““““““““““““““ ’

R

(Total for Question 24 is 3 marks)
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TOTAL FOR PAPER IS 100 MARKS
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