g}lﬁjuﬂuy

i i Ry Al L L oate il f- | A:'";'q. Lta
C':’f'-"_j J.:.ué.h.;‘-..g".*_j ﬁ{m-.g‘..*»w-w.,’b\.ﬁ_g#j. STl el e

h.-i"':'j"l' I'.j

Al ll 4 A TGOSE Al Uil soe s o 3 gesall 1 o2l ol s
Al e Ll Gl all el cpanl s chosdl o sghunny
plaiae gt e Ll paan o ads il B POF ol dsaci g semge Clilall ot
dapa gealll s all A Cumg gy Ble ol e et TTF cldsnay 0 anasl
bl e Bdd pace s Cilnde A bl way 040 s TTF (I
| gl

el gl sl e b il son Lall 5 lusiud!
jedeaaa @hotmail.com | sl ol sl

Pry for me and my sons to success, mitigating and
proselyting

This is afree past papers exams an answers scanned file’s for ow IOCSE
suns and daughters. The only thing Ineed youto do iz “pry for me s0 OOD bless me
and pry for my sons to success, mitigating and proselyting,

Theze file are in PDF format for portakility and e sy to see using any computer
systern and TIF file format to we with Microscft Office (ot and past, print .. .etc)

If wo1 need any help contact me at: jedeaaa @hotrnail . com



|
’:t

- Dmtaala e e e e DT A PR TR et e

Good tuck

IGCSE

MATHEMATICS

Examination

PAPER

- M-4I51099

‘ATLAS ciop

Book

ﬂ

PR DA SRR P et

1

UNIVERSITY OF CAMBRIDGE LOCAL EXAMINATIONS SYNDICATE

INTERNATIONAL EXAMINATIONS

Ja _




Mathematics

| contents

Paper 4 Page
1 -June 1988 e 1

2 - NOV. 1988 oo 6
3 -JUNe 1989 i 11
4 -NOV. 1989 it e 17
S -JUNE 1990 i 23
6 - NOV. 1990 i 31
7 =3UNe 1991 e 38
8 - NOV. 1991 oo 45
9 -JUNE 1992 e 52
10- Nov. 1992 oo 59
11-June 1993 (e 67
12- NOV. 1993 et 75
13- 3Une 1994 .o 83
14- NOV. 1994 oo 91
15-JUn@ 1995 o 99
16- NOV. 1995 it 107
17-JUNE 1996 e 115
18- NOV. 1996  .ooviviiiiieeieeeee oo 122
19-JUne 1997 oo 129
20- NOV. 1997 oo 137
21-3UNE 1998 e 145
22- NOV. 1998 oot 153
23- June 1999 ............. e e, 160
29- NOV. 1999  ooieiiiiieceieee e e 168
25- JUNE 2000 .oevveiiie e 177
26~ NOV. 2000 .ooviiieieeeeeeee e 185
27-3Un€ 2001 oo 193
28- NOV. 2001  .oeeeiiiieeeeee e 201
29- UNE 2002  eeeiireeeee e 209
30- NOV. 2002 oot 217
31-JUNE 2003 oo e 224

325 NOV. 2003 ooovoieeeeeeeeeeeee e 232



0580/4 . IGCSE

0581/4 MATHEMATICS
: PAPER 4
JUNE 19088 2 h 30 min
 Addilend! ';‘."':':L'ef::‘gf;fugﬁ‘::pff ndierte: 2. Mathamaileal tables

Addilianal materials providad by the schoolfcandidstar
3. Elecusonic calculaior 4, Geometlcol Instrumenis

N Bt O Cad Rep f | L AL (P ammmd i) 10 S a 1 et SW1Y BF €300 M § 0 043N [ 120t b2 ) D2 00-€ 81 ymmery B iwiv -
Comphutd [ (SC) Qaanamafibu] Jlapafafl omaribbiv 34 Fowd bd b g 00 ol [0 20ns ) ln ) feapgarf weme [ pett B0 § dind anbdd y 0 &,
fenommeima] fhmied oV tomntajrid S Q2 mpsad ] j0fag fooimnslaia=] Inepdst] pjfjriy 2 § PEYRY Y] ry
franetalf el 8817 B Ldma gl | PEaq (o0ommiipa) Jraptal] pmetulel? & Cowpdbii 1008y frovmmitimy Jroadar]
e fajets B famd acddf y ST fiprmmotapai Henbd s ] puee A BIE & Somibad] i 2L Jiaammd Vi) hpn ol baumgapie pb
Covmg Sp P o 05 varnt D aien § il s i) s d A 10 0 Do PR A F 12 0o s ) Jradfai] pernidiv)d P §imduebdd | 8 i

TF5] UNIVERSITY OF CAMERIDGE LOCAL EXAMINATIONS SYNDICATE

INTERNATIONAL EXAMINATIONS

International General Ce. “*ficate of Secondary Education

Instructlions to candidates: .
You should answer all the guestions on the separate sheets of paper pravldc'd.

Show all your working ontho samo sheot ns the rest of the answer. Marks wliil bs*
given for working which shows that you know how to solva tha problem even lf;:
you get the answer wrong, '
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058074 MATHEMATICS

Electronlc calculators should be used.

Three figure accuracy Is uqm’nd In your answers excep! wheia stated otherwlse,
The torel.of the marks for this paper Is 75. .

The intended marks lor questlons or pails of questlons are gfvah In brackeis { ).

| hectare = 10000m™)
helght of 200 m and spruys the ground with
{ the diagram shows ih¢ circulitr arca sprayed.

(In this question tuke x 10 be 3.142,

On a still day, 2 helicopter hovers at a

fertilizer. The shaded part o
cay™ is 32°, caleulate the sprayed aren in squure metres. Give your

{«) 1l theangle of sp
(51

answer correct Lo three significant fipures, .

(b) The farmer wants to spray circular ured of*3 hectares from the same height. What
! 16}

-ungle of spray” should he use?

2 Answer (he whole of this question on ® sheet of plain paper.
Draw n circle of rudius 4 cm, whose centre O 1s §cm from 8 stralght Bne L 1}
(u)  Consirucl
{) the lecus of polnts which sre 3 em from the line (2]
21

(ii). the Iocus of points which are 7 cm [rom O.

(b) Hc'n;:c construct a circle of rudius 3 cm.which touches the line lnna also touches the
13

_circle of rudius 4cm externally.
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() - Jumbxbuys 3 large l¢e-crenm cornets and 2 smull [ce-cream cornets. They cost him $.38.

Susin buys 2 lurge ancs und 3 smull unes. They cosl her $3.15,
Use ulpehra to find the cost of one lurge cornet, und the cost of one small cornet.

(s)
Q) pX M 5
X
N
10
b 05 ¢

Points M und N are morked on the sides 4B, AD of n square ABCD ol side 10cm.
AM = AN = Xcm,

The area of the shaded triangle {s 30 cm.
(i)-Dy considering areus, show that,

x? —20x + 60 = 0. ' (B]]
(it) Solve the cqualion x2 . 20x + 60 = 0. Henee find the value of x, correct 10 two
decimal places. V]
(u) Solve the equation

15 = 2x = 1, (2

() Find the runge of values of x far which
I5—-2xa 7 il
(©) Find {w:18=2x 2 7 {xisx—=2>10-x). (4]

Answer the wlole of thls questlod oh & sheet of graph paper,
Tuke | cm (o represent 1 unit on cach’nxls, and mark each axls from —7 10 +7.

(1) Druw.xnd libel trinngle A, with vertices (1, 2),°(1, 3) and (4, 2), [1]
() Trinngle A is mapped on lo triangle B by the iransformatlon represented by the matrix

R"(_‘? cl))

Draw and label trishgle B on your diagram. (3]



058074 MATHEMATICS

() Another trunsformation is represcnted by the molsix

=)

(1) Expreas IR s 0 single mutrix, . {2}
(it) Given thal R (A4) = ¢, draw and label trlangle C on your dlugram. {21
()} Deseribe,ln full,
(i) the transformation represented by the matrix R, 121
(i) the trunsfosmation represented by the mutrlx 1L 121

6  Answer the whale of this qucstlon on 8 sheel of graph paper.

(s} Given that y = ;‘-. copy und complele the following table, In which vulues of y ure

(h)

(c)

()
()

X
correct Lo 1wo decimil places.

~ losfor) 1 115) 2 2.5\3 4151618

10 l?.ld l \I.Ml l 0.63

U

l'i_l

Using a_scale of 2em to represent | unit on £ach oxis, draw the graph of - =

(3]

for 0.8 € x < 8

point where X & 2.

13

On the sume uxes, druw (he graph of 2¥ 4= % _ 2
ed by the x-coordinuicd of, the poims of

Dy drawing a langent, find the gradient of tfie curve p = %l\t the

Wieite down the equation which Is sutish

intersection of the two graphs.

Express your answer ' in the form axt 4 bx 4 ¢ w0, where o, h and ¢ ure
3}

Integral constants,
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7 A Numh Q

HOT TO
SCALE

Arlstoile Jones wunts to sull his yscht from P lo Q. In order to reach T [rom P, he has to sall
along P& (vector a) and then slong ST (vector b). This I called a “1ack™.

(«) Weite the yecuor FTinterms of 2 and b, ' 4}

. (-:) is.0 yeetor with components x km East and y km North.

t p I
Ifa'm (4) und b = ( 1). lind
-\l AN .
(i) the components of T, 121
(1) she length of PT. (21
(¢) The distunce from P o @ is 15 km,

(i} 1ow many tncks does he necd to take to resch OF (2]
(i) -\Vr'!ll: the veclor FQ interms of 2 and b, m

Gl

(¢h  Find the bearing of Q- lrom »F.
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058074 MATHEMATICS : 2
1 1tis given that 7
| ' - -—3-{’—--
7 A2
(o) Find the valuc of y when x - 3and s~ 2, 12)
(#) Find the value of z when x »= 2and 3 = 3, ' 121
(¢} Find both possible values of x when 3 = ~Band 2 = 10, 12)
{d) The value of x Is doubled, und £ remains unchanged,
What effeet does this have upon the value of y? 12)
! :
{¢) Make 2 the subject of the formula y = -‘3—‘-—: B]]
2
NOT TO
SCALE

A g'ass paperwelght conslite of & cone mounted on a hemltphere. The common radius (#) Is
4 centimetres: the height of the cone (A) Is 5 centimetres. You are glven that

The volume of a cone s inr’h'.

The volume of & sphere I 3nr%;

Thecurved surface arca of a coneis nel (Mant helght 7);
The surface srea of a sphere Is 4xr’,

Take n to be 3,142,

(a). Calculate o _ :
(1) the volume of the paperweight, [4]

(ii) the surface atea of the paperweight, {5}
E‘ ; {6) The mass of the paperwelght s 1 kg. Caleulate the denslty of the glass, In grams per
|_ - cubie centimetre, B)]
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3 Amsner the whole'of this question on & sheel of graph paper.

U:i;ig s saale of | unlim:trc'to repeesent | unit on each axis, draw a palr of axes for

o<x<16|nd_0 Ly<s10.

(e) On your axes:
(i) draw the line y = x}
(i) mark the twa polinis A(10, 0) and A(14, 3):

(ili) draw the Jocus of polnts which are equldistant from the puints A and B}
{iv) draw the locus of points which are equidistant from the line 3 = x and the xeazis;

i
1]
121

121

{v) draw the circle which touches the x-axlt at 4, and which passes through B, [3)

() Which other line, alrcady drawn, docs the circle touch?

)|

4 () Intrangle ABC, AB = Tcm, BC = Semand ABC = 136",
A

B T

(i) Calculate the length of AC,
(1) Calctlate the arca of the trdangle ABC,

NOT TO

97 m SCALE
135 m P

1Sm

Q

Calculate the angle of clevation of the top oj’ the lower
() from P,
(i) from Q.

b))
Dl

(8) The Pixzza San Marcoln Yenloe [s a rectangle 135 metres long and 73 meires wide, The
Campanile tower stands In one corner, and [L {s 97 metres high.

i2l
4
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——a— 1

In the dlagram, opposlie s
Given that UV m s, WX = band ¥Z = ¢,

1des of the hexagon are paralle) and are in the eatlo 122,

(0) (i) write down the vector representing YX; i
(ih) hcnc: show that YW u 2a = b; 12)
. (iii) use similar methods to write down (ﬂ and WU, 13}
() Write down, ln termos of a, band ¢,
Yiv + WU + UY,
expressing your answer In fts simplest form. 12
() Write down a vector equation which follows from the result of part (4). (2)
Ix + 4
x=12
The rectangle bas Jength (3x + 4) cm and widih (x —2ycm.
(¢) Wdic down and simplify an expresslon for the perimeter of the ruclan;le 13
() Writc down an cxpression for the area of the rectangle. 1}
“(c) 1 thearea of the rectangle is S7cm!, show that '
3x1 e 2x — 65 0. 3]
(d) Solve the quadratic equailon Ix}— 2w~ 65m 0, {3}
2

(¢} Writc down the length and widih of the rectangle when s xrea Is S7em’.
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{(¢) On cach of two short hales on his golf course, Mr. A. Rabbil can take ), 4,5,670rd

(2)

strakes. All oulcomes are equally likely,
Conslder these two holes only.

(1) What Is the probabliity that he takes a tonl of 6 steokes? i
(1) What Js the probabllisy that he takes a tola] of lJ sirokes? 1
(1i) What Is his mosl likely total? - ' n

10 the westhee Is finc voday, the probability that [t will be inc tomorrow is 0.7, This and
the other probabllitles are thown In the following matrix,

TOMORROW

Fine Wel

Fine 07 043

TODAY  we (0.4 _o.a)

Glven also that the probability of the weather being fine on any one day 18 0.6, copy
and complete the tree diagram below, Lo represent all this Informatlon.

Day | Day 2
)
—
Fine
Wel —<

Wel

f2)
Calculate the probability of

(i) two finec days, 1]
(ii) » wel day followed by a fine day, i
(iii) one fine day and onc wet day, In either order, (2]

—_

10
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0580/4 MATHEMATICS 12

1 . A firm which manufaclures golf balls Is experimenting with the packaging of its product.
3 golf balls, each af radius 2,15 centimetres, nre packaged in a rectangular box, a cross sectlon of

_ which is shown in the diagram below, The box is 12,9 centimetres long, 4.3 centimelres wide and

4.3 centimetres high,

12.9cm

/ X X \ e NOT TO SCALE
N /

(@) Given that the volums of a spherc of radius 7 Is in;’. calculate the amount of space
Within the box which Is unfilled, 15

“The markeling depaciment suggests that an  equilateral . trlangular box of lde
11.75 centimetres und height 4.3 centlnictres might be more atiractive, The dingrams show a plan
and side view ol the new box,

NOT TO SCALE

1175 em

11,75 cm

{5) Calculutethe amount of space within this ncw box which Is unhilled, . [8)
{n is approximaltely 3.142)




0580/4 MATHEMATICS 13

In the diagram sbove, DEF {s parallel to the diameter, A8, of the clrcle, centre 0.
Polnts C, D and E lic onthe circumference of the clrcle.

Given that ADC = 40° and CDE = 75° calculate,

() ABC, [2]
() 40C, _ (2}
(c) OBEE, {2)
() BEF, {2)

() C€AD. S | | 2]
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3 Graph paper must be uscd for the whole of thls question,

v|o|4|62|r1|6s|6t]|s2]47

The lable ubove shows the specd of n enr, v metres per second, at time ¢ seconds.

(n)

(b)

()

Druw a greph of v uhulm! {, using a scale of 2 cenlimetres to represent | second

horizontully und 2 centimetres to represent 1 metre per second vertically. (3
Use your graph to find
(i) the maximum speed atlained during this perled of lme, 11}
(ii} the accelerntion when (= 2, (3
(i) the total distance trnvelled belween £ = 4 and £ = 6, {3
(iv) the uvernge speed between ¢ = 4 und ¢ = 6, [2)

Find 1hé runge of volues of 1 for which the gradienl is negative.
Lixplain what the negutlve gradient means {n terms of the motlon of the car, (2}

.4  Einstein's formufa

£ = me?

states that E units of encrgy ure produced when o decrcase in mass of m kilograms occurs.
The velacity of light, ¢, is 3 % 10" metres per second,

There ore 1 million milligrums In a kilogram,

()
(b}

()

()

Write 2 milligrams in kilograms, using standard form, (2}

Use Einstein’s formula 1o work out the number of units of energy produced by a
decrease §n mass of 2 milligrams. (2}

An clectric light bulb uses 100 units of energy each sccond. How many unils does It use
in | hour? 4}

Find how many clectric light bulbs could be lit for | hour by & decrease in mass of
2 milligrums, (2]
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is - B
' g M
o N A
Tn the telangle OAD, M s the mid-point of ADand Nis the mid-point of OA.
.(a) Given that 04 =1 and Obiwm b,
express, In lerms of 3 and b, the vectors
B (i) AM,
(iily OA,
. -t
(iv) BN. ' |
0]
ress BP interms of a ond b, 3}

(b) P lics on OM such that OP = } OM. Exp

(c) Express BP'in terms of EN. :
Explain the geometrical significance of this relationship. 13}

i
1,
P
i
Y
o
I,
s
[
[
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The diugram above shows the -square OABC, of orea 1 square unlt, and the
parallelogrum 04 0,C,.

(#) Describe fully the single transformation which maps OABC onto O48,C,. 2]
(4} Given that I’ = (:) ;) Tepresents this trunsformation, find the value of x. [2)
() (i) Find the arca of 04 B,C,. ()

(i1) State what cfTect the trunsformution represented by P hason the area of any shape.

(1

() The nutrlx Q w (c: h:)) represents a single transformatlon. Deserlbe fully thls
transformation, {2]
(¢} Using your valuc of x from part (b), express PQ as & 'slngl.c malrix, [2)
(N (i} Find the inverse of Q, i
(i) Deseribe in words the trunsformation represented By the Inverse of Q. 2]
T A triangle ABC has sldes of length
: . AB = 2x =3yt 14,
BC = 5y’ — 4x,

(a) In any triangle the sum of the lengths of any two sides is greater than the length of the

third slde, For example

AB 4 BC = CA,

Use this inequalily to show that
Ix—~y—=10<0, 2]

(») Deduce & sccond Inequality lavolving x and y from the statement
CA + AB > BC,
simplifying your answer as far as possible, (2}

(¢} Using these incqualitles, and given that y = ¢ find the range of possible values of x. [4)
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(2) A frm manufaciures personal stereo radios and
hins calcuiated that, by selling them at 540 esch, n
profil of 25% would be made on the cost of
manulaclure,

Calculate the cost of manufucture of &
radio, 2]

(6) 2000 of these rudios were manufuctured. 23 of
them were found Lo be imperfect because ol snull’
scraiches on thelr cuses. The peclect unes were

s(ill sold for 540, whilst the impesfect ones wers
sold for §12,

Culculule the tolal profit made by the firm
assuming that all 2000 radios were sold, s

() Express the 1otal profit as & pereentage of the total cost of inunufacture, [3
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2
NOT TO SCALE
Y zZ
i the ttiungle XYZ, angle XZY = (" XY = 9.5cm, XZ = 8cm and YZ = xem,
() (i) Use the cosine rule 1o show that x satisfies the equation
4x1 = J2x — 105 = 0, (4]
(ii) 'Oy solving this quadratic cquation, find the lengih of YZ, 8}
(5) Calculste ungle XYZ, _ 13
3

NOT TO SCALE

20° T

Two tungents are drawn [rom the polnt T'mecting the circle, centre O and radius 8 cm, at the
points A und . Angle BTA = 20°,

(n) Calculate the length of OT, {3]
(1) Thelines O7 und A8 mect 21 £ Calculate the lengih of OL. 3]
(¢) Chord AC, with mid.point F, is the same length as 4D, .
(i) Stoie the length of OF, : (1)
fii) Culculate unale ACO. ' _ [2]
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4  Answer the whole of thls question oa a sheel of graph paper.

(o) ' Glven that y = x +'§. copy and complcte the followlng table,

-§ 24 1
x
y 4.9 7
M
() Using a scale of 2 centlinetres to represent 1 unit on each axls draw the gruph of
-)'-x+§ for 1€&x56, 13
() Use your graph to solve the equatlon
X 6 5.5, 13
x

() Show clearly how the cquations of the curve y = x + g and the stealght line y = 6 can
be combined to give the cqualion

x}=6x+6=m0, 3]

NOT TO SCALE

The dlagram above shows a new logo, deslgned In red, while snd green, for n car company,
The radius of the elicle {3 5 centimetres,

The thrce red sectors each have an angle of 30° at the centre of the clrcle,

The three white triungles cach have u right angle st the centre of the clrele,
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_ 0580/4 MATHEMATICS
(6} Culculute

(i) the urea of a red sector, (3)
(i) the arca of & green segment, (4)
{ili} the length of the hypolenuse of a white trdangle. _ {3

(7 Is approximately J.142)
{") Decscribe fully the symmetry of the logo, (4)

A tecacher has an unflottunale habit of oversleeping in the mornlng.
The probabiiity that he oversleeps Is 0.1,

When he overslecps there Is a probabllity of 0.6 that he misses breakfast,
Even when he docs hot oversieep there §s a probability of 0.2 that he misses breakfast,

(n) Copy und complete the trec diagram below to show this Information, marking cleacly on
the dotted lines on each branch the probability of that outcome,

misses breaklast

oversleeps

does not miss breakfast

misses breakfast

doecs nol

oversicep
ceevssrrrene does not miss breaklast
(3]
(5) What {1 the probability that he
(i) oversleeps und misses break[ast, {2
{ii) misses breaklust? (3

{¢) What is the probahility that he misscs breaklast two duy: In succession? (2}
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058074 & 0580/5 MATHEMATICS
Answer the whole of this question on a sheet of graph paper.

The vertices of the parallclogeam OFQR are 0(0,0), P(2,0), (% 1) snd R(, 1)

(e (i) Usinga scale of 2¢m-lo represent 1 unit on each axls, diaw x and y sxes for
~4¢gx&4 -ond —4 &'_rt‘IH.

Draw and label the pacaliclogram OPQR. m
Gi) A rotation through 90° anticlockwlse about O mups OPQR onle or,Q R
Draw 0”0 R, ' {2)

(ili) A reflection In the x-axis mops 0P,Q,R, onte OP,Q4 Ry, DIaw 0P, (1R 12}

(iv) Wrlte down the slogle trensformatlion which would map OF,QyRy back onto the

original paraliclogram OPQR, . {2]

(3) A shewr, with the x-axls fnvariant and with (3, 1) mapped onlo (2,1), maps the
panallelogram OPQR onto oPrP,0 R,

(i) What special nanie Is glven to the shapt OP,Q,Ry1 1)}

(i) Find the matsix which represents this transformation, 12)
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1 A gardener has 357 wlip bulbs o plant.
() 1f she planted a reclangle of 15 rows, with 23 bulbs in each row, how many bulbs would
be left over? (2)
(5) How many bulbs would there be In the largest square that she could plant? (2)
(&) (i) 1fshe plants x rows, with y bulbs in cach row, write down a formula for the number
of bulbs lelt over. (2]
(i) 1710 < x < 20 and y > 20, find the valuc ol x and the value of y such that no bulbs
ere left over. (2)
2 7}
A 4
p
9 .
6 -4 =2 0 2 4 6 %
-4
-6 Iod

A(=3,4), B(5, —2) and C(2, —6) arc three vertices of a parallelogram ABCD.

{(a) rite down the vector DA iri the form (‘:) {2l
(b)) Find the coordinates of the vertex D. [2)
{¢) Calculate the lengths of tBe line segments AB, BC and AC, {3
(d) Use your answers in part (¢) to show that the parallelogram ABCD is a rectangle. [2]
(c) Calculutc the nrea of ABCD. 2
{1 - The equation of the line through 4 and Bis

3 7

ye= —zx + 4'

(i) What is the gradicnt of this line?
(i) Write down the coordinates of the point at which \his line cuts the yaxis, {2}




l
I
L :‘,

3
3 . bl + 3 P "-!':ll-_-"l-f-“-:d-'*-‘1lcqi" R
srepp VR A R e e
(melres LA = : e o = tx "':t
per .};,l:' T " ] 1:-[ ! T Y ?
SCcond) :l". : E ! : : L 'l:‘ w = - : s
S B PR e
=1 Tt 1 1 A 4 ¥ L T "
= 1 L4l e 1
7 R HR T
i H 1 i e = 1 Y hl 1 1 tt
0 2 4 5 6
>0 1 TIME‘gr%nutcs) 3eo 34y
The disgram shows the speed:time graph ol a boy cycling from home to school.
(a) How long does the journey take him? i
(5) Aflter how many scconds does-he first reach the speed of § metres per sccond? (1)
(¢} What is his maximum speed? {1
() Deseribe his journcy, in as much detail as possible, (41
(¢) Calculate, In metres, the distance between his home and the school. (4}
4
In the djagram, P, 0, R and § are poinls on the circle, centre O.
Angle POR = 135" and PQ = QR = 4cm,
Calculate
(a) angle PSR, (2]
(3) the marked angle POR, 2]
{(¢) the length of the chord PR, (3
() the radius of the circle. {4)
9013
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5 Answer (he whole of thls question on.a sheet of graph paper. {J’(X) 26
The graphof
f(x) = x — 4
x
consists of two separate branches, One of these branches Is "%
shown in the skeich graph. |
(¢) Copy and complete this table of values for [(x) = x — 4,
x
X -5 | -4 |-3 \ -_2‘ -1 —0.8l o8 1t | 2|3} 4]Ss
r(X) —-4.2 "3 —_— 1-1\ 3 4.2 —-42 l-—} 0 \'-\ 3 k 4.2
(2
(b) Using a scale of 2¢m Lo represent 1 unit oa each axis, draw the graph of the function.
(4]
(c) Describe the symmelry of the graph. (2)
(d) Use your graph to find-both solutions of the equation x — % w —1.6, (2)

(¢) Draw thetangentlo the curve at the point where x = 3. Henee estimate the gradient of.
the curve at that point. )

6§ (o) Solvethe equation
2x? —3x— 6= 0.

giving your answers correct to two decimal places. [5)

O (D T

) A French loalis 72cmo.g, It Is cul into sllces, each xcm long, 30 that none of itis
lefl over.

&)

Wiite down an expression for the number of slices obtained. (1)
(ii) A sccond loalis also72cm long. Itisalsocutup completely into equal slices. Ench
slice is 1 cm longer than each stice of the first loal.

\Yrite down an expression for the pumber of slices obtained from the second loal,

(i}

© (i) If there are six more slices [rom the first loal than from the scebnd, form an
cquation in terms ol x. Show that it reduces to

xX14x—12m0; [
(iv) Solve this equation, and hence state the i .th of the slices from cach loal.  [3)
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{a)

&)

S 27

(i) A scale of 1:350000 is the same as [ cm: N km. Find the value of M. 21
(i) On a map, Jrawn 1o a Feals W LIASOONN, the sppradmate area of Arvnsion
Island is 7cm’,
Use your answer to port (i) to find the approximate area of Ascenslon Island, in
square kilometres, _ 31

L4

(i) A classroom globe is a sphe.. sf radius 0.6 m. Caleulate the volume of the globein
cubic metres. {2}

[Volume of a sphere of radius r is ;-ur’.]
1 is approximately 3.142.

(i) The earth is a sphere of -radius 6000 km approximately, Express this radius in

metres. [
(iii) Find the ratio 4
Radius of carth : Radius of classroom globe, ,
giving your answer in the form 10%: 1, (2),

(iv) By whal number (againasa po“}cr of 10) should you multiply your answer to (b) (i)

in order to obtaln an _approximalc value; in cublc metres, of the volume of the

earth?

(2)
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(1]
M

births ‘(In thousands) in

Ive

frequency of |

» plotted against mother's age,

(i1 find the number of live births in which the mother's age was less than 30 years, (1)

(i) find the total number of live births in Scotland in 1936,
(ii}} estimate the mediun age.

. P Y56 FUNY FIFPE SR44 S Y BN RNy TRy i P ...r“-u.w..nu....w..wn...
o op g .—r-.u. "mn—.l--l fobe | = pude o] rrltd-pld bt Fama b vLIH ull!-l.l.”.,l“" PR
f ot "x—-nllr PP B8 iary F..—..m..l_u ¢ i s gty LH._.. Hu. bl R Sty et &
l'". Set froprfecan =ebFoat pi TR B AR L - bt [+ 4
il s k2ot 85 _..r mwys i M e fame f e hiada faqed ponias .m._A_
adwalilos -—-l-..r-.—k Ak L.MI_.% l— QN B P S il byt b il ol B . AT
sdapledia u“buTw.-.-MImm'ﬁlA- v b (23 RN RS okt M 494 Mg & -teslig '
Ry b ] g il SR 44 -4 iy i Laiat 8 Db il ul il bt b o]
mnbblppre=[ivrt g A Ly 1 ! " T PUPCP T ey g ﬂf\
- Tam e ds beftag ) fried | prya & n.—.. | 6 B ol iy e Da-whi N30 bttt | u
B B H P Eedg st I d g R AL b e T B R PR BE R e Y
: RIS T L vt b R L T e L ey e TSR YT Pra A pas P
. - g P [y Y NIRRT § g TR Y PNy gls clasbalaeme] i Py e
SRXEs EPRTd y RIS ER AT pors Hl gey 4 24 ks S bivd s e ad s ¥o il uipnd ool FpOH +ieipe ey
. ivifive ) fuina]rteatlen: : 1 k : rofoabi|eaiofoyntqg {
* Walifediefarie fods o s PEPEH 4 prpe emi |4 e T e r e e
. : " s N el it pra it oty ] priifedors s faee o f i o P2
: R R A IR e e I fs R aahey S Pod PEREpied &
. -I.ln—- hm""l—l- g 14 4 dunlll-ﬁ.u._- _.rl-l-l. Illl..-r-..l—-.-“.—..
' sl e P PR R S e v g e
M = - —— - H il - x Al it fypas et i
A FE et ] oty FH gt 4 og ] S s wo Stk bty miep f S By
- b g i - T P | p frdi -u-tllﬁ—.-l .Hl-.-. 11+ .._.-Ll.-..- .-l-l—nq
R R T e B By it e e A Yas ea e d ot
- -—ye T LL - ot I
PPl PR > el ol Lo [ os L L frtlliceaiy s praganiatl
: e LR bt BERS R CE T, .._m"..m._ I Db e i R
. Hw .__.-.l.,_m._ g hr.uu..h _m..."w—_.lﬂ_um—-l.ll-.._.nu-“._,lq.L.“u.-..sca.. Lt iit izg
' SRR ool : . o (i — ~ s -
. e me gy b ETTa s Feod Priruvybal §Esws sns s poryy puy v sngu R g S FEphe
- |t 'Y Y ) = -+ ] L JF - PP
i e bR R B e i i e S
- -t rr o j= i "} ' K3 Beted bediiy DR N - =la |sma e d
: pn e e R T L g By T St e Rt pad
. riis - S FE R R B T FRLALICE Jgpaly I SV PSR aLA) SHRPR X o )
: ey ek e sioeit Batl B ig I H .._.T_.J.m...w_..,.m.“.”.. s et Er i FEE s En i
IR BT 15 ._.1._. tir i ki iy ol il IR QI | B e
: t u_...—._ll. ' -.“ —‘“."u H.ﬂlrﬁ 1 ru-_._.-.ﬂ-L._ul."l.WT..:-... Lr-hﬁ el -l IS il
: el i i A o T RER ._r_..." TER gy R b NIk Trod | (2 e el —-
. besefodoe AT ...#..-.h.. e PR H e e g e et bt et o
: -[-T—.PT-W IQ"n_”Ml.l—l '..-_-.ﬂl.a - 1 ._I.—-” b1+ el L ..lruTi .I“'rnllﬂ-.
o goll fpkifps —. by bt YR ~tH+5F 4 rrrphdratt e Qg
- r—-ﬁm.— -.ml—ﬂ _Iﬂ‘—. \ -I—lml“ m ! u| =1 [ r.o.—. .r_ T Jmlr iy ”.Jo Y . Frn..m.lﬂln-cw .3-lu
: b e e el S e s e s e L e b ek i svett
: PR s : : JRSWN SRS EEY i gy it B il L
LL Y Ll..h.. w.—l—.._. , Fl_. L._lonh q.L.Wh d r.._.frldi.rul._.duu- ..—u_ .-|..|._
bt {L ._l..u_r_n..._+._|'ﬁ Pl o i [ 1 H - iy I ._.““.r L 5 I o Ry Iy
: F R e LR P P P R L i AR AR nAnd SRR At e Sy o
. T...TL.In.l. wf 4] st ol 8 g g YN R YRS Tr_..._
VAT e T B e e P R e iy el e 2 deid
xs .m._.“;.r 1L HE SNV NSRS R iRt T e e et et rnﬂ_
I Ry SAwES ,.._.L. 133 -rr.._.:r_nm. i .n_ (TS flr&..t.-:ﬂutf]%ﬂ.. b
S P e e e e e R
] o 8 17 H Jl M ++ byl o T —L..
- o H T TRt R e R T e R = T e Bun o TP A LR farpd.
1_.u.._. - L .._17“ u 1 F -f.. S11TTIT .—T_Llu.ﬂhfﬂr-l.t ..“....o.-.-. i
- 4 “TTF u.—n*‘ L 4 ddd L bl el 4 -4 W [ N i L e
it o ety SR HTH r LB o HJ.nh_O..w...ﬂ.
P T rd e oy o5 [ o TG o HthiroNis
il E ST S Sy R Tt
T T (R AT T e R 1 R TR T

Answer the whole of this question on a sheet of graph paper.

Using the graph,

(a) The graph below shows the cumulutive
Scotland in 1936

CUMULATIVE
FREQUENCY

{thousands)
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(h) ‘The table below shows the number of live births In Scotland Ia 1986,
Mother's age Frequency
(x years) (thousands)’
15€x<20 5
208 x <25 13
255 x <30 22
WVgx<IS 15
ISLx< 3.5
40 € x < 43 0.5
() Copy and complete the cumulative frequency table below (or this data,
5 Mother's age | Cumulative
i (in yecars) frequency
- (thousands)
: less than 20 5
less than 25 23
less than 30
SRR {2]
:_j‘ (i) Draw thc cumulative {requency diagram for this data,
Use the same scales a3 for the geaph In pert (a). [4)
4 (iii) Use your graph lo eslimale the median age. 12
‘f‘-‘ (iv) Use your groph to estimate the interquartile range. (2}
(¢) Wrlte a comment comporing the ages at which Scottish women became mothers in 1936
i and 1936, (1)
9 Inthe pentagon ABCDE, interior angles A, B, C and D are all equal to 120°%,
J (a) Calculalc angle E. ' T
i : (%) Draw a sketch o the pentagon, v -;-1 explaln why AB is paraltel 10 ED, B |
c (&) Which other lwo sides are parallel? _ m
{?) 1n addition, AB m BC = CD = 3cm, Draw the pentagon accurately, (3
(¢) Draw ond label the line of symmetry in your diagram, ()]

5_1_5._?; , (7 Dy la'king suitable measurements from your dlagram, ot olherwise, calculate the area of
the pentagon. You must show your method clenrly, (1)

=N 9013 [Tnen crer
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(a) Describe fully the single transformation that will map triangle A on to.triangle B. {2)

(5) Find the matrix X of the \ransformation that you have described in part (f:). (2)
(¢} Describe fully the transformation represcnted by the matrx Y, where Y = (:) _3)
(2
() Find YX, 2
(¢) What single transformation does Y X represent? {2)
11 (o) YWork out
(i) 26 % 93 and 62 x 39,
(ii) 36 x 42 and 63 x 24, (2}
(4) Find another pai‘r of multiplications with the same property. (.31
For the remainder of the quesilon'pq, rs, gp and sr each represent a 2 digit number. '
(¢) 1In parts {g) and (}),
pq i, 5 rs = gptimes 3r.
Staic a relationship between p, g, and 1. 2
(d) 26 can be written (10 X 2 + 6).
pq can be written (10p 4 o).
Therelore, the multiplication of pg and rs can be written {10p + q)(107 + 2%
4

Use this idea to prove your statenent In part (c).
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A

Describe fully the transformations of the shaded trangle on 1o tnangles zi. B, Cand D. [9)

A"ba-ll is thrown vertically upwards.

After 1 seconds the height, A metres, of the ball is given by the formula

(9)
@
(d)
()

o= 141 — 5e%,
Find the height of the ball after 1 second. m
Find the height of the ball aftcr 2§ seconds. @2
“The answer to (b) is less than the answerto (a).’
Explain why this is so. {2)
When /s = 8, find the two possiui. values of 1. [4)

"Calculate the two times when the ball is at & height of 5 metres, Give your answers
correct to 1wo decimal places. ‘ S &

32
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The diagram shows the rectangular cross-scction ol a canal., Tt s 7 metces-wide and the water

is 2 metres deep,

() Calculate the area of the cross-section of the water i the canal, in square metres, [1]
(b) The waler flows at the rate of%kmfh.

Calculate the volume of water pascing a fixed point an the canal bank in‘one minute.
Cive your answer In cubic metres.

{5)
(¢) The mass of one cubic cenlimetre of water is | gram.
Find the mass, in kilograms, of one cubic metre of vrater, (3)
() Caleulate the mass of water passing a fixed polnt oo the Bank every minute, 12
4 —1 0 -5
(@) x"'(s 2)' Y-(—4 -)
Find (i) 2X,
(i) X + Y,
(iii) the determinant of X,
(iv) X1
(5]
fa 0 0
(8) (@ & | =¢ 3 =1 J=(® 11 15
: b 2 4
(i) Multiply out the matrices on. the left hand zide and hence write down three -
cquations, ' B3)

(i) a, b and c.all tepresent positive inlegers,

By solving your equations, or othérwise, find the volue of g, of b and of c. (4]




F

The shape ABCDEF consists of a trapezlum ACDF and a minor segment ASC of a clircle
centre O, The lines FA and DC are tangenls to the circle at A and C respectively.

‘The radius of the circle is 2m.
ACw=36mand AF = CD = 5m.
m is approximately 3.142,

(¢) Show that angle AOC is 128.3°, correct to one decimal place,

)
(8) Calculate the area of the sector 048C.

[2)

() Calculate thearea of the triangle 04 C and hence the area of the minor segment ABC. (3]
(/) Show that the perpendicular distance between AC and FD Is 4.5m.

ar
(¢) Find the area of the'trapezium ACDFand hence the area of the whole shape ABCDEF,
' 14
6 A larmer makes a sheep pen, in the shape of a qixad::i_lagcral. out of four pieces of fencing.
Each side of the quadrilateral is 3 meltres Jong and one of the angles is 60°
(a) Using a scale of 1 to 30, make an fgcurate drawing of the quadrilatern), _ (3]
(&) Markinitsaxcs ol'symmr:u:y with broken lines (-~~~ ) and describe how they cut eag;
other.

() YWhat is the special geometrical name of this shape? 9]

(/) Calculats the arca enclosed by the sheep pen, giving your answer in square metres. (3}

(6) By changing the angles (but leaving the lengths of the sides unchanged), the area

enclosed by the sheep pen can be varied, What I3 the greatest possible area that can be
(2}

enclosed?




5 35

7 - The whele of this questlon should bz answered on a sheet of graph paper.,
The lable gives some values of the functlon

w1 ilx 12,

x 38l =3l =2 =1 ] o | 1 2 | 3 1 4| as

S f—169l o |18 20| 12 ] 0 j=10]~12] 0 |13x

(@) Using n scale of 2¢m to represent 1 unit on the x-axis and 2 em 1o represent Sunits on
the f(x) axis, plot the given points and hence draw the graph of the [unclion for values of
xin the range —~3.5 € x € 4.5, (4]

() @) Calculate f(5).
(i) Hence describe how the graph contlnues when x > 4.5,
(2]

{c) By drawing a suitable tangent, estimate the gradient of the curve at the polat where
Xwd, [3]

() Siate lhc"'coordinates of the two points on the curve at which the gradient is zero., (3]

3 North

In order to 1all round a small island, ﬁl.hl:rrnan stcers his boat for2kmonn bearing 073°
from A to B and then for 3km on a beardng 130° from B to C,

(1) Show that angle ABC is 125, _ (2]
(b Calculale the direct distance [rom A to C. . : {41
() Calculate the bearing of € from A. )|
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“The whole of this question should be answered on a sheet of graph paper.

Rapld Delivery Services have to deliver 1350 parcels to the next town. Thelr lorrles can toke
130 parcels al 2 time and thelr vans can take 90 parcels ol & tImé,

(o)

(&)

()
(@)

()

Il x lorries and y vans are used, show that

Sx+ 3y =45, (2

Only twelve drivers are avallable, so twelve vehicles at most can be used. Wrelte down
another inequality which must be satisfied by x and y. [¥1]

(2)
Using a scale of 2cm to represent 2 vehlcles on ench axis, draw x ond y axes and number
cach of them from O to 16. Repic: nt the three inequalities on your graph. Indicate

Alteast four vans must be used, Write thls as a third Inequality.

clearly, by shading the unwanted regions, the region within which (x, y) must lie. [6]'

The cost of one lorry journey is 530 and the cost of one van journey is 520, Use your

graph'to Bnd how many lorrics and how many vans will be needed 1o deliver the parcels
at the least cost, What is that least coun? 31

10

The whole of this question should be answered on a sheet of graph papers:

A survey of the age distribution of the population of Great Britain was made In 1989, The
data obtained was expressed in Lo ways, as shown In the following tables.

36

,’:‘;,;;';, 0<x<10 | 10€x<20{20 G 303042 <40{40Kx<30| 50Cx<60|60Kx <70} 10K x<30| 80Kx <50 #0&x <!
Frequency :
(miliont) 65 6.3 1 T ] e 5.5 L 33 1S
ﬁ‘:;;‘;‘ x<l0 X<30 x<30 x<40 x<30 x <80 x<0 x<10 x<§0’
Cumulative
frequency 6.3 1 1! A M.S &8 43 4.3 c
{milliont) l
{(6) Find the value of 4, of Band of C. Al
(&)

(<)

Using a scale of.1 cm to'represent 10 years horizontally and 2em to represent S millions
vertically, draw a cumulative frequency diagram to represent this distribution, [51

Usc your diagram lo estimate
(i) the median,
(i) the lower quartile,-
(ii1) the inter~quartile range. "

Showing your working clearly, calculale the mean age of the potwlation as accurately as
you can from the data given, {6)

[RLIFLY
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11 Sarah Jdne has a set of holiday photographs (fewer than a hundred) which she Is golng to put
into a-photagraph album,

If she puts 2 pholographs on each page, she will have | phqtograph lelt over,

If she puts 3 pholographs on cach page, she will have 2 pholographs lelt over,
Il she puts 4 photographs on each page, she-will have 3 photographs left over.
I she puts § photographs on each page, she will have 4 photographs lelt over.
How many pholographs. doc§ she have allogether?

You must show how you arrive at your answer. ()
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2.5 litres
$14.30

Hazel Green selis 2§ litre tins of paint in her shop for $14.30 cach.

‘(@) (i) Express this price in dollars per litre, M
(i) At this price. how many millilitres of paint do-you get for $1? {2
(6) Hazel makes a profit of 30% on the cosl price of the tin of paint.
Calculate the cost price. 3
(¢) In a sale, she reduces the price of the tin of paint 1o $11.44.
Calculate
(i) the percentage reduction in the selling price of the tin of paiat, 12}
(i) the percentage profit she now makes oo the cost price. (2}

) A 5 litre tin of paint is priced in the sale at §21.12. .
Calculate the price of this {in'in pounds sterling. given that £1 = 31,65, : {21

2 The formula

A= 1802
n

gives the size of cach interior angle, 4%, of 8 regular polygon with n sides,
(a) Find the value of A when n cquals

(i) 180,

(i) 2360,

(i) 720,
(iv) 7200, 13

(b) As n becomes very arge,

(i) what value does A approach, . n
(ii) what shape does the polygon approach? i
(¢) Find the value of n when A = 162. . | ' 2
(d) Make n the subject of the formula. )

(¢) Three regular polygons, 1wo of which are octagons, mect at & point 3o that they fit
together without apy gaps.

Showing all your working, idcwify the third polygon. [2)
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A plass is in the shape of an Inverted cone of radfus 6em
and height 18cm.

(a) Calculate lho; capacity of the glass,

(The volume of a cone of radius r and height A is
Ynrih. and r is approximately 3.142)

[2)

() Milkis poured into the glass to a height of 9 cm. Calculate the volume of milk in the glass,

2)

(¢} If the height of milk in the glass is xcm,
(i) find the radius of its surface. in terms of x, m
(ii) Fnd 2 formula for the volume of milk, in terms of x and x, 3)

(iii) show that, when x = 9. your formula gives the same answer as in part (b). (2]

The whole of this question should be »... ;esed on a sheet of graph paper,

A farmer keeps x poals and ) cows. Each goat costs 32 a day 1o feed and each cow costs $4
2 day ta feed. The farmer can only afford 10 3pend 532 8 day on animal food,

{a) Show thatx + 2y < 16. ' {2]
{b) The farmer has room for no morc than 12 animals,

He wants to keep al lcast 6 goats and at least 3 cows.
Write down three more incqualities, 3]

(¢) Using a scale of 1 em to represent 1 unit on cach axis, represent the four inequalities on
a graph. [4]
(d) One possible combination which satisfes all the inequalities is 6 goats and 4 cows. Write
down all the other possible combinations. ' {3

(¢} 1I he makes a profit of 350 on cach goat and $80 oo cach cow, which combination will
give him the greatest profu? Calculate the profitin this case. (2

(@) Find the solution set of the inequality

3211, @

(4) (i) Solve the equation
x4+ x-30=0. [2)

(ii) Solve the cquation
X4 x-15=0, : )

giving your answers correct {o two decimal places,

(¢} Simplify, as far as possible,

. .‘a+b - 2 1)
a4 ob=2b7 3a-13b

[Two over
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6 When the urrow on spinner X' Is spun it Is equally likely 1o stop on any of the numbers
1.2.3.4.5or 6.

Similarly the arrow on spinner Y is equally likely to stop on 1. 2, 3 or 4.

(a) Copyand complete the possibility diagram below, showing the possible totals when both
arrows are spun,

SPINNER X
1 2 3 4 5 6
R 2
SPINNER 2 [
Y 3 8
4 7
L 3
() What is the probability of 2 total of
() 2,
@i 7,
(i) 127 £3)
() Which totals are the most probable? _ m

(d) The sectors on the two spinaers are dotled, white or striped,
Whal is the probability of
(i) both arrows pointing to & dojted seclor, i
(ii) onc arrow poioling to a doticd scctor, and onc arrow pointing to a while sector? '

()
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7 The whole of this question should be answered on a sheet of graph paper.
(a) Copy and vomplete the given table of values for the function
: r=
1 -} 0 1 1.5 2 2.5 3 2.5 4
y 5.2 "9 15.6 27 46.8
By

(Where appropriate, ) values are given correct lo one place of decimals.)

(h) Using a scale of 2em to represent 1 unit on the x-axis,

and 2cm \o represent 10 units
on the y-axis. draw the graph of y = 3* for values of x from =1 to 4 inclusive.

(4]

{¢) Whai happens to y whea X is both ncgative and very large? {1l
(d) Use your graph to find the value of

(i) rwhen x = 1.2, )]

(i) ~ when y = 20. . 1

(¢) By drawinga suitable tangent, estimate the gradient of the graph when x = b R )

100 m R

— o D Bup

The diagram represents an anificial ski slope.
The surface of the slope, PORS, Is a rectangle.

T is a point vertically below R, and U is vertically below O, so that PSTU isa horizontal

rectangle.
M is the midpoint of RS.
PQ = 80m, PR =100m and RT =45m.
(a) Calculate angle RST.
() Carol skis down the slope along the line RP.
Calculate (i) the length ol RP,
(ii) the angle that her path makes with the horizontal.

)

&)

@

(¢} She retums to the top of the slope by walking {rom P to } and theo from M to Q.

Find (i) the distance that she has to walk,
(ii) the angle of depression of A from Q.

13

(2}

[Turn orer
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The whule of this question should be answ cred on & sheet of.praph paper,

In u stapdurds testing survey, the mass of cornflukes in 200 puckets was found, and the
following results were obtainzd,

Mass (i) of cornfiakes in grams | Number of packets
- {Frequency)
PP o
CORN ‘; 746 $ m < 748 5
FLAKES | M8 L m< 750 i
—— 750 @ m < 752 22
152 am< %4 52
T 154 € m < 756 68
750 grams 76 < m < 758 36
758 g m < 760 6
(a) Siate the modal class. {1
() Copy and complete the following cumulative frequency table.
Mass tm) in grams Cumulatlve frequency
m < 748 5
m < 750 16
m <1752 38
m < 760 200 |
: 2)
(¢) Usinga scalc of 2cm 10 represent 2 grams horizontally, and 2cm to represent 20 packets
vertically, draw a cumulalive {requency diagram. 4]
(d} Use your diagram to estimale
(i) the median mass,
(ii) the interquanile range. ]

(¢) To avoid complaints, all packets whose contents had a roass ofless tban 751 grams were
rejected.

‘What pereentage of the packets was rejected? (2}




{0
A
NOT TO _S(‘ALE
B C
(a) VUsling ruler and compasscs only, construct the shape in the dlagram. The three shorter
sides are each Jcm long. and the six longer sides are each Scm long. 3
(5) What special name is given 1o
(i) AXYZ,
(i) AAYZ? 2l
(¢} From your drawing, measure and write down the size of
(i) zAY.
(i) BLC. 12)
(d) Check your answer to (¢)(i) by using trigonomelry. ' (2)
{¢) Describe the symmetry of the shape as fully as possible. (3)
(/) Namethethree diraensional solid which would be formed by folding the shape along X'Y,
YZ and ZX, so that 4, B and C coincide. 1)
(¢) How many (i) vertices,
(i) edges would the solid have? (2
11 (a) Prove, for all non-zero values of p and g, that
l+3)(1+1)-(1+£) (1 1). 4
( 9 P § * +P “ 7
(b) (i) By substituting p =3 and g = 2 show that the sbove identity reduces to
: S 21 x 1323 +13. [1)
(ii) By cvaluating 2§ x 1{ and'2} + 13 prove that the statement o (3)(3) IS truee ~
(¢} By choosing otherinicger vajues of p and g, where p and g sre different, write down four

other statements similar to that in part (b)G).
Include at least ope statement in which the value of p is negative, 4)
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1 (a) The front page of a newspaper js rectangular and measures 60 cm by 40 cm, correst to
the nearest centimetre,

Between what limits does the arex . " the front page lie?

wﬂlc your ANIWEr ln lhe rom ---------- sessesene cml < AFEA << Loiscsrrornseesarre CTI'I’- [Jl
»
(@) A [ B
Coa o SCALE
: - lemtoSm
C
F) D- .
The diagrom Is an accurate plan of a garden,
(i) Measuze the sides of the diagram and the dlagonal 8D,
Using the given scale, express the five lengths in metres. 12
4 i 1] .
{ii) Correct cach of the five Jengths 1o the nearest 5 metres, |
(iii) Draw another plan of the garden, using the approximated measurements and the
same scale, {2

(iv) Write down the single word which completes the following statement.

“After approzimating the measurements to the nearest 5 metres. the shape of the
parden becomesa (1

The volume of & regular hexagonal pﬁsn"t Is ghven by the
fO' n'lull

g :
Ve 2687,

where's s 1he lengihi'of each edge qf the'prism.

(6) Find Iif 5 = 3.3cm.

(5) Make s the subject of the formula, 12
{c) (i} Use trigonometry to obtain an expression for the arca of the (shaded) hexagon, in
terms of s, 14

(i) Hence.show that the original formula Is approximately correct. [t}

1617
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In 1772, a German astronomer named Bode gave this table for the distance of each of the

planets from the Sun,

{a)
(»

()

Bode' Aclual dlstance
Pianct ode’s number (In Bode units)

Mercury 4 19
Yenus 1 (3+4) 1.2
Earth 10 (6 + 4) 100
Mars - 16 (124 4) 15.2
Jupiter 15 (344 51,0
Saturn 100 {96 + 4) 095.4

What is the missing Dode's number? (This led to the discovery of the Asteroid Belu) [2]

Dode's numbers were used 1o forceast the position of Urunus. the next planet (urther out
than Saturn. and it was discovered in 1781,

(i} What was Bode's number for Uranus?

M

(ii) The actual distance of Uranus from the Sun was 193 units.*
Express the crror in Bode’s number s o percentsge of the actual distance, 1]

The distance of the Earth from the Sun. glven us 10.0 In the 1dble b
1.49 x' 10" kilometres, '

Culculate the distance from the Sun of
{i) Mercur;
(i1} Jupiter.

ove. it

giving your answers in kilometres. in standard form. )

[Turn over
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NEWMARKET

The main road. fram 4 to B.through Newmurket, Is strulght fur 15 &ilometres, The ring road.
uround Newmarket. is n stre 48 of u circte, centre O, of rudius 12 kilometres,

() (i) Culculute the size of the angle marked & In the dlugram, (2]

(i) Use yvour snswer 10 {«) (1) to show that, correct 1o three signlficunt Agures. the
lenzth of the ring roud between A und B1ls Ib.lkiloin:tre;. . W

G as upprosimately 3,142)

(A Mr. Carson cun drive at o steady 100 km h along the ring roud. 1 he drives from {10 8
through Newmarket, he can average 80km:h for 12kilometres but averuges only
40 km:h Tor the 3 kilometres through the town,

Culculute. to the nearest minute, the amount of time thut ht suves by driviag rouad
the ring road. 15)

5 In the quadrilateral PQRS, PQ = a. Q—k = band SR = 2a,

(1) Write down two things that this telis you ubout the line segmenis PQ und SR, (2)

(hy Express PR and SPinterms of R and b, {3)

l€) Ifam G) and b'e (_42)

(i) make un accurate drawing of the quadrilateral PORS, using a scale of 1em 1o
represent | unit,

3
tii) culculate vhearep of wrinngle PQR. H
6 A game warden is standing 100 metrés due Eust of a look-out tawet.
t)  The ungle of elevation of the top of the tower, from where he stands. 13 9,
Culculaie the height of the towey, 12
(A) A tourist. ut the lop of the to.ver, sights a rhinoceros ata disiance of 150 metres from the
foot of the 1ower. and on u bearing of 220,
{i) Druw n skarch showing the positiens of the loot of the tower. the game warden and
the rhinoceros, 2]
tin) Caleutute the distance between the gane wurden und the rhinoceros. 13l
(¢) Culculute the ungle of depression of the rhinoceros from the tep of the tower. |

1617
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7 - Six hindred students were asked if they smoked, The results were recorded and probabilitles
were calculaied, Some of the probabilitics are shown on the tree diagram below,

/__j___/- Smoke

Mal
| i

/ Smoke
Female
— Do not smuke

(o) Copy and complete the tree diagram,

Bl
(A} How many of the students who were asked were mule? U]
(¢} One of the students Is selected at random,
What Is the probabilily that the person selected 1s
(i) 2 male who smokes. (2
(ii) & non-smoker? . 3
8  Answer the whole of this questlon on & sheet of graph paper.
x || 0.6 l 1.5 2 25 3 ‘3.3 4 4.5 5
y p —5|9 -3-7 —2.3 - Ill 0-3 119 3-8 q r
Some of the values for the funciion
. x? 6
12 x
are shown in the table sbove, Yalues of y are given correct to one declmal place.
() Find the values of p, g and r, B3)
(4) Using a scale of 2cm 1o represent 1 unlt on the x-axis, and 1 cm to represent 1 unlton
' the y-axis, draw the graph of y = -;-5 —% for 0.6 Kx<&S. | : _ 151
(c) Find, from your graph, correcl to 1 dc_clmai place, the value of x for which
K
AN [2)
12

() Draw the tangent to the curve at the point where x = 1,

and hence estimate the gradient
of the curve at that point,

3}

1617 [Tura over
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9 (a) Using ruler and compasses only construct,
(i) wiangle PQR with PQ = 10cm, QR = 9cm and RP = Tem.. n
.{ll) the perpendicular blsectors ol 2Q end QR, (3]

(il the clrcle. with Its centre at the polnt where the perpendlicular blsectors meet,

passing through P, Q and R. Q)

(This is the clrcunclrele of iriangle FOR.) _

(») ' A formula for the area {4) of trlangle ABC
Is

A = lhesin A.
1t Is also given that
it
sind R
where R is the radius of the circumcircle, -
(i) Combine these two formulue 10 show that

ubc

-—— 3

4R &

(i) Measure the radius of the circumeircle you have drawn In past {a), and hence
culeulute the area of triangle POR, (3

10 The tuble shows the distribution of emergency admissions to u hosplial per day over s period
of two months.

Number of Admisslons Frequency

? 10

10-19 25

20-29 15

10-39 8

40-49 2

L
(a)" State the modal class of the distribution. - o -

(® (i) Write down the mid-interval value in the class Interval 10-19. )]
(i1} Calcutate an estimate of the mesn number of admisitons per day, [4)
(¢) Calculale an estimale of the median number of admissions per dav. 13)
(@) Construct u histogram 10 represent this fnformation, 3]

1617
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11 (a) Factorise, if possible. '
() 9a® - 43,
(i) 9a? + 4b%, .
(i) 2n% o+ T — 4. 4
(d) Faclorise completely
bax — 4bx 4+ Juy — 24y, i)
() Solve the quadratic equation
v =2 =S,
giving your.answers correct to two decimul places, {4)
{f) The sum. S. of the first & positive ... cgers is glven hy the formula
S e dnn + 1)
{i) Use the formula to find the value of
T 424344+, 000+ 995 100, )
(il) Find n when § = 465.. 13

12 Answer the whole of thls qliesilon on a shect of graph paper,
The vertices of a rectancle OPQR are 0{0,0), P(2.0). G(2.5) und R{0.3).

(1) Tuking 1 cm to represent 1 unit on cach axis und marking cach axis from —610 +6.
draw and label the rectangle OPQR, [

(# The rectangle OP@R is mapped onto rectungle OP,Q R; by the transformation
' represented by the matrix L. where

01
)
Draw and label the rectangle OP\Q4R; on your diagram. and deseribe the
transformetion fully in geometrical terms, {3)
(6} Recficct the original rectangle OPOR in the y-axis,
Lobe! the new reciangle 0P, 0, R..
* \Write down the matrix M which represents thls transformation. (3]

() The rectanple OP,OR, can be mappc':i onto the rectangle OP,Q:R; by 8 single
transformation represented by the matrix N.

(i) Deseribe this transformation fully in geometrical terms. (2)
(i1} Writc down the matrix I 'nich_r:pmcnu this transformation. 1))
(iii) State a relationship between the matrices L, M and N, 1)
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1 (a)
NOTTOSCALE
D
The diagram represents a regular pentagon ABCDE inscribed in a-circle, centre O.
The tangents at A and B meet at W,
Calculate (i) angle BCD, [2)
{ii) angle CBD, {2
(iii) angle OAB, [l.]
(iv) angle WAB, )]
{v) angle AWB. [2]
(b} The angles of a hexagon are in the ralio 3:434:4:4:5,
Calculate the size of the smallest angle, [4)
2 (o) (i) Calculate the circuml‘crcnccl: of a bicycle wheel of diameter 0.64 m.
{m is approximately 3.142)) ' (2]
(ii) Caleulate the number of complele turns the wheel fiakes when the bleycle travels
700 m. (2)
(4) A rectanpular field measures 350 m by 200 l;n. cach measured to the nearest 10m.
Calculalc the limits between which the area of the field must lie. {4}
(¢) A, Band C are three similar contalners,
Their heights are 40cm, 30cm and 15em rcsﬁcclivcly.
The container C has a surface area of 450 cm?® and has & capacity of 0-8 Mires.
Calculate
(i) the surface area of container 4, 13)
(ii) the capacily of container B. 3
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3 Brasilia
B
630 km NOT TO SCALE
H
' Belo Horizonte
Rio de Janeiro
S
S§3o Paulo
The.diagram shows some angles and some direct distances between four towns in Brazil.
(@) Calculate the direct distance between Brasilia-and Sap. Paulo. (4)
() Calculate the direct distance between Rig de Janeiro and Sio Paulo: {41
(¢) Caleulate the arca of the quadrii:teral BHRS. i4]
2055
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4 Answer the whole of this questlon on a sheet of graph paper.

* A new breed of wheat is being developed and, in an experiment, the heights of 100 plants are
measured. The results are shown in the following table,

Hcighl(h)
incentimetres ||o<cad [3<chc6 | 6<hA? {9<chCi2|I2<chIS|IS<ASIB|ID<cACA|I <A

MNumber
of plants 5 7 | P 20 23 18 10 5
{a) Calculate the mean height of the plants, (4]
() The following table shows the cumulative frequencics of the same data,
Height (h) ‘ _
in centimetres || A3 hgs hg9 hg i A1 AL IR A2 | AC
Cumulative 1L aTs
lrequency 5 J 24 44 617 | 83 q 100
(i) Find the value of p and the value ol ¢. n

(ii) Using your values for p and ¢ and the information given In the cumulative
frequency table, draw a cumulative frequency diagram. Use a scale of 1cm to

represent 2 cm of height and | cm to represent 10 plants. (4)
(¢) From your graph, find _
(i) the median height, (1}
(i) the inlerquartile range of the heights, (2
(iii) an estimale of the number of plants with a height greater than 10em. (2]
5 |
12
Speed in
metres persecond I
7
4 - -
Z]
0 10 20 % 28

‘Time in seconds

The diagram shows the speed-time graph of a car during the first 28 secopnds of its motion,

(@) Calculate the acceleration during the first 10 seconds. 2}
(b, Describe the motion taking place between 10 and 20 seconds. i
{c) Find the speed at 23 seconds, ) {2
(d) Calculate the distance travelled during the 28 scconds. (3]
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T, and T, are transmitters 200 km apart, T; is due East of T},

The signals from 77 can reach a distance of 150 km and those from T can reach a distance of
120 km,

(@) Using a seale of | cm.1o represent 20 km, make an nccurale drawing to represent the
transmitters and the area where signals from both transmitiers can reach. 31

(6} A ship is sailing on a bearing of 330° and passes through the point exactly half-way
between the two transmitlers,

On the same drawing, show accuralcly the path of the ship. - [3]

(¢) Usc your drawing to find the distance the ship sails whilst receiving signals from both
transmitters, [2)

(d) Given that the specd of the ship is 25 km/h, ealculate the length of time during which the
ship can receive signals from both transmitters. [2]

7 (@) (i) IT£] = 9.80 French francs, calculate how much 100 francs are worth In pounds (£),

giving your answer correct to two decimal places. (2)
(ii) If£1 = x(rancs, write down an expression, in terms of x, for the value in pounds of,
100 francs. {1l

(5 A French holidaymaker toured Britain in 1989 and in 1990.
In 1990, the exchange rate was £1 = x [rancs.
In 1989, it was £]1 = tx + 1) francs.
The holidaymaker found that, for 100 francs, she received £1 more in 1990 than in 1989,
(i)- Write down an ¢quation in x and show that it reduces to
x? 4+ x — 100 = 0, (4)

(i1} Use the above equation to calculate the value of x, giving your answer correct lo
two decimal places. (4]

(iii) Use your answer to (b) (ii) to find the value, in pounds, of 100,francs in the year
1990. Give your answer correct to two decimal places. {1

2055 [Turn over -
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8  Answer the vhole of thls question on a sheet of graph paper.

(«) The tables of values are for the graphs of y x? and y =25,

x |-2|-1{o|1]2]3

| ! A
y=x 4 | p|O0O 1| 4] ¢

x =2{=-1{o 1| 2}3

l'n-'l\" ! ' ¢
y=2 r|05y sy 2|4]°¢:

(i) Calculate the valuesof p, g, r, sand 1,

57

]

(i) On the same axes and using a scale of 2 cm to represent 1 unit on both the x and y

axes, draw the graphs ol y = x'and y= 2%, for =2 € x € 3.

[6)

(iii) From your graphs, nnd the two solulions, in the ‘range —2 < x €3, of the

equation x* = 2",

(6) (i) On the sam¢ axes, draw the graph df X + y = 1.

(2)
(2)

(i) Write down the x-coordinates of the points ol intersection of the graphs of y = x?

and x4+ y=1. (2)
(iif) Write down the quadratic equalion in x satisfied by these values. (1]
9  Answer the whole of this questlon on a sheet of graph paper,
(6) Draw x and y axes from —6 to +6, using'a scale of 1 cm to represent 1 unit.
Draw and label triangle ABC with 4 (4,3), B (1,3) and C (4,4). (2]
(b) The transformation T, s rcpresented by the matrix
—1 0\
M, =
' ( 0 1) -
(i) Draw the image of triangle AAC under T), labelling it 4, 8,Cy. (3]
(ii) Describe fully the single transformation T). (2]
() The transformation T, is represented by the matrix
—0.8 0.5
M, = ( 0.6 o.a)'
() Draw the image of triangle ABC under T, labelling it A;8,C,. 13)
(ii) Describe filly the single transformation T, [2)
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- 2.1"*]'1 . [ )
10 (a) < 2 and x is a positive integer,
Find all the possible values of x. (2]
(b) HUTHHIHEIN RS SRER HITETIE
s e e e N P e e T
ELNT o e e T e
%‘5:_‘ %1';..r¥r">3{43-7 1hass
sam . L - b ‘
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A company which carries goods has two types of carton, small ones which hold 20 kg
and large ones which hold 20 kg.

For a particular job, the company uses x small carlons and y large cartons.

On the diagram above, the unshaded region, R, represents the requirements of this job.
(i) Write down three inequalitics (in addition to x 3 0) in x and y which represeat

these requirements. (5]
(i) Find the largest number of cartons which could be carried. : [1}
(iii) Find the minimum mass which must be carried. (2)

(iv) A small carlon costs $1 and a large carton costs §3. Use the diagram to find the
cheapest possible cost which satisfies the requirements of the job. [2)

11 Give all your answers o this question as fractlons.
(@) An ordinary dic, with six faces numbered 1 to 6, is rolled once,
Stale the probability that
(i) the uppermost faceis a 6, n
(i) the uppermost face is not o 6, m
(®) In an experiment a student rolls the die until the uppermost face is a 6.

(i) Calculate the probability that the first rollis nota 6 and the second rollisa 6, 2]
(ii) Calculate the probability that the first roll is not a 6, the second roll is not a 6 and

the third roll is a 6. (2}
(iii) Without evaluating your answer, find an expression for the probability that the
student first gets 8 6 with his or her twellth roll, (2]
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1 Pisthe sct of cars which use unleaded petrol.

S'is the set of cars which have a sun-r.. ",
A survey of 100 ears is taken.
68 use unleaded petrol (F) and 35 have a sun-roof (S). 10 are in neither sct.
(e) Draw a Yenn diagram to illustrate this informaltion. | - (3]
(b) Find n(P n 5}, the number of cars In thesurvey which use unleaded petrol and also have

a sun-roof, {1}
(¢) Find n(P' N S), where P’ is the complement of P. {1}
() Shade, in your Venn diagram, (P u SY, {1}

(¢) Express, as bricfly as possible in set notation, the following statement.

“x belongs ta the set of cars using unlcaded petrol, but notto the set of cars which havea
sun-roof." 2}

2 An acroplane takes off from town A and flies to B, where it stops for 1 hour, It then flies on
to C. :

(a) If the acroplane departs from A at 13.35, and its total ime in the airis li hours, at what
time docs the acroplane land at C? [2]

N
A
l
!
|
t

B

() The diagram above represents the acroplanc's journey. The bearing of B [rom 4 is 063°,
angle ABC = 120°, AB = 200km and BC = 250 km.

(i) Show, by calculatlon, that AC = 391 km, to the nearest kilometre, 8
(ii) Calculate angle ACB, to the nearest degree. (4]

(iii) Calculate the bearing of C [rom A. (2}
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Scientists test two types of sced, A and B, in a country where the probability of good rainfall

in any given year is 0.4. Type A sced is found fo have 8 probability of growing of 0.9 when the
rainfall is good, but only 0.3 when it is poor.

y‘ grow‘
good — '
QA
—— does not grow

—

TYPE A
/ FDWI
o
-~ poor
rainfall \
—— does not grow
(@) (i) Copy and complete the tree diagram above for lype A4 seed. (2
(i} Calculate the probability that there Is good rainfall and type A seed grows. (21
(iii) Calculate the probability that type A sced grows, whatever the rainfall. 12}

(4) Type B seed Is tested in the same country and the probability of good rainfall is again
0.4. Type B seed is found to have a probability of growing of 0.8 when the rainfall Is

good, and 0.5 when jt is poor.
(i) Draw a tree diagram for type 3 seed, giving the probabilities for each branch. [2)

(ii) Calculate the probability that type B seed grows, whalever (he rainfall. (2]

(c) -Which type of seed, 4 or B, would you advisc a {armer in this country to use? Give a
reason for your answer, (2}

Answer the whole of this question on a sheet of graph paper.
The following table gives the values of y = 1 + 4x — xfor-1<xg5.

X -1 0 1 2 3 4 5

gyl =al t ] a4} sl aj1 -

(¢) Using a scale of 2cm lo represent 1 unit on each axis, draw the graph of
ye=l4+4x—xfor-1€x<5. 4
(b)) Draw thetangenttothe graph ot the point (3, 4) and hence find the gradienl of the curve
at this point. (4]
(&) Use your graph to estimale, to 1 decimal place, the solutions of the cquation
1 +4x—x"=0. {2)
(&) By using the quadratic formuls, or otherwise, solve the equation
x*—4dx—-1=0,

giving your answers correct to 2 decimal places. {5)
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A 70 m b

“The diagram shows a field in which AD = 35m, AD = T0m, BC = 32m, angle ABC = 120°
and angle BAD = B0%.

(e)

)

(€

Using a scale of 1 cm to represent $m, construct an accurale plan of the feld,
Label 4, B, C and D on your plan. [4)

A post P is situated in the ficld, so that it is equidistant from the sides CD and CB, and
also equidistant from the points A4 and B.

On your diagram construct, using ruler and compasses only,
(i) the locus of points which are cquidistant from CD and CB,
(ii) the Jocus of points which are equidistant from the points 4 and B.

Label, with the letter P, the point which represents the position ol the post. 15)
A goal is ticd to the post P by a rope of length 20 melres.
Shade the part of the ficld which the goat cannot reach. {3)

6 A train ususlly completes a journey of 360 km at an average speed of vkm/h.

One day engine trouble causes the average speed to be 10km/h less than usual,

(a)

b}
(e)

()

. Write down, in terms of 0, an expression for the time taken, in hours, for the usual

journey. 1
White down a similar expression for the time taken for the slower journey. [2)

The time for the slower journey was 30 minutes more than the time for the usual journey.
Write down an cqualion In v using your answers 10 () and (b), and hence show that

p! — 10v —7200 = 0. 19)
Solve the equation v} — 10v — 7200 = 0, by factorising or otherwise, Write down the
usual average speed of the train. (5)
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[6)

12]
Gi) The'top 5 girls score more than 90 marks and the lowest 5 marks are In the interval

(i) 80 girls take the same examinalion and their median mark is 60. Their upper

wing

80
[Turn over

the girls® lower

' marks, replacing the letter Q In the table

information in (b) (i), copy and complete the follo

<20 | <40 | <0 | <60 | <76 490_#(100

quartile mark is 76 and the interquarlile range is 24. What is 0,

quartile mark?
cumulative frequency table for the girls

Using this and all the
by your answer to (b) (i).

(5i) What fs-the pass mark? (It must be an inleger.)
.20 < x £ 40,

(4)

Cumulative frequency

Mask (x)
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'8 Answer the whole of this question on a sheet of graph paper.
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(ii) Draw the reflcction of Fin the line x = 3. Label it A. {2]
(3ii) Draw the refection of A in the line y = 3. Label it B. {2l
(iv) Draw the rotation of F through 180° about the origin. Label it C. (2]
(v) Describe fully the single transformation which maps B onto C. 2]

|
i
‘ (@) (i) Copy the above diagram accurately on your graph paper. (1)

(» (i) Find the matrix M of the transformalion described In (a) (iv)- [3]

(i) Calculate the matrix product NM where N = (; _ l) (2)

(iii) Describe fully the single transformation represented by NM. 2]
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One central clrele, of radius 3cm and centre O, 1s completely surrounded by other circles which

touch it and touch each other, as shown in the diagram. These outer circles are identlieal to each
other.

(@) - If the radius of each outer circle is x cm, write down the following lengths in terms of x,

(i) 04, ‘m
(ii) 08, (1)
(iii) 4B. (1)
(6) On one occasion there are 6 circles completely surrounding the central circle.
(i) Calculate angle AOB. 1)
(i) What special type of triangle is AOB in this case? 1))
(iii) Use your previous answers to find x. (2]
(¢) On another oceasion there are 20 small circles completely surrounding the central circle,
(i) Calculate angle AOB. (1
(ii) M is the mid-poinl of AB. Consider the iriangle A{40 and write down an equation
involving x and a trigonomelric ratio. [3]
(iii) Solve this equation to find x correct to 2 decimal places, {3]
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10
n P ] 2 3 4
n? 1 9
n* . 1 81
() Copy and complete the table of values above. 12]
(5) In the table below, pes 1?42,
gm 12427437 4 4,
row 32 4+ 302 1,
s =303+ 33— 1,
=128 43
pe 120 430 4L
Calculate the values of p, ¢, 1, 5, t and o {6}
H 1 2 3 7- T PO 20
Row X 1 p 14 P N PR
Row Y 5 r s | 59 ........ vensanns
Row Z 1 17 ! CTHN POURRRN

(¢) For the first four values of nin the table, consider the (Row X value} x (Row Y value)
and the Row Z value. Find a formula which connects Row X and Row Y with Row Z.

- {2
(d) (i) The valuc in Row X for # = 20 can be found by.putting n = 20 into the formula

L 1)6<2" + 1) Find this value of X.

: (1]
(i) The value in Row Y forn = 20 can be found by putting # = 20 into the formula
Y = 3n? 4 3n — 1. Find this value of Y exactly. 1|
{¢) Use your answers to parls (c) and (d) to find the exact value of
B2t 3 .+ 190 4 200 2
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(2)

(b)

()

68

Copy the above diagram twice,
() In your first diagram, shade the region which represents

(AuB)., n
(ii) In your second diagram, shade the region which represents

An B, (1)

é SP \Q

N\

Describé, in set notation, the shaded region in the diagram.

7/

(21

&

25

& = (students in an international school} ,
G = {girls} -
L = {students who spcak more than one language}

The Venn diagram shows the number of students in each subset, in a school of 150 students.

. (1) How many girls speak only one language? ‘ (1]
* (1) How many boys are there in the school? : , m

Give your answers to parts (lil) to (vi) as fractions In thelr Jowest terms.

(i) A student is selected at random. What is the probability that this student speaks more than
one Janguage? i

(iv) A girlis selected at random. What is the probabilily that she speaks more than one language?
, {1

() A student who speaks more than onc language is selected 8t random. What is the probability
' that this student is a girl? i1

(v} Two students are selected at random. What is the probability that they are both boys? {3
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C
110m Y
The diagram shows the plan for a new school. :
ABXis a straight line. The angles at A, X'and Yare cach 90°. Anple ADB = 50°, angle 8DC = 50° und
angle DCH = 100°. DB = 150 m, B =Tlmand XY = CY = 110m.
(a) Calculate, correct to three significant fipures,
(i) the area of AYYC, Hzl
(i) the lenpth of AD, ' ' 2]
(iii) the length of A D, 2]
(Iv) thz length of DC. (3]
() Using your answers to part (a), calculate the totul arca of the school grounds, AXY'CD. Give your
answer correct to two significant figurces. ‘ - 19]
3 (a) A waler lank Is in the shape of a cuboid, measuring 150 cm by 100 cm by 80 cm.
(i) How many litres of waler would the tank contitin when full? (3
(i) The tank is initially cmply and water flows into it from a pipe. The cross-sectional area of the
pipe is 2.1 cm? and the water flows along the pipe 1 a rate of 35cm/s.
Dy calculating the volume of waler flowing from the pipein | second, find the time taken to
i) the tank. Give your answer in liours and minules, correct to the nearest minule, 15)
(b) f “The diagram shows a hemisphere of radius r, atlached to a conc of
1 base radius r and height A.
]
5 The total volume, V, of the solid is given by the formula.
\ V= ';‘l'rf:h + gm,l.
1
t (i) Caleculate the volume when 7 = Bemand h = 10em.
[« is opproximalely 3.142)] 2
(i) Find a farmula for /i in tenns of n, r and ¥,
Give your unswer lis o single fruction, In its simplest form. [3)
oie
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4  Answer the whble of thls question on a sheet of graph paper.

(s)
: x 1 1.5 | 2 3 4] s 6

6
re=z p | 4 K| q 1.5 r 1

The above table is for the function

fix— E
x
(i) Calculate the values of p, g and 7. 2]
(i) Using a seale of 2cm to represent 1 unit on each axis, draw a pairof axesfor 0 Q€6
and 0 y<8.
: 6
Draw the graph'of y= o for 1g€x<6, 3

(b), By drawing a suitable tangent, estimate the gradient of the curve y = -S at the polhl (2. 3).

(c) '

The above table is for the function

X
g: 5"
() Calculate the values of k, I and m. @A)
(1) Draw, on the axes already used for part (2) (iD), the graph of
]
yi;— for 0Kx<6. : B3

(d) (1) Wrlte down the x-coordinate of the point of intersection of the curves
|

6 X
w2 and ye=—, 1
ymsoamd oy )
(i) Use the equations of the two curves to show that the exact value of x is 3o} [2)
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(i) in city A,
(ii) in city 87

() incity A, -

Cumululive
frequency’
(thousands)
How many people are at least 70 years old

- (ii) in city B?

(e) Inten yeurs time, which city would you expect to have the larger population? Give one r
your answer,

The ubove cumulative frequency graphs show the number of peaple less than ~ yeuars old.
(b) What is the interquartile range of the ages of the people in cily A?

City A and city 8 each have a population of 100 000 people.

Use the graphs to unswer the following questions.
(¢) How many people are less than 20 yeurs old

(x) What is the median age in each city?

—
-]
S
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(2)

P

In the diagram, SR is parallel to PQ.
SR=4cm,SX =«2cm, RX =3cmand PQ = 7cm,

(i) Explain why the triangles RSX and PQX are similar. ' 2]
(1) Calculate the length of PX and thé length of OX. (3}
(iii) 1t is also given that the area of trangle RSX is 2.90 em?,

Calculate the area of triangle PQX, correct to two significant figures. 13)
(Iv) Use trigonomelry to calculate the size of angle SRX, to the nearest degree. [4}

(®)

In the diagram, the points B. C, D and E lic on the circle. ABC and AED are slnighl'lines.
Angle ABE w1 65°, anglc BAE = 19° and angle DBE = 80°.

Calculate
(i) angle CDE, (2
() angle CDB, (2
(ll§) angle BCE. 12

Jolé
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7 (a) The lengths, in centimetres, of the sides of a right-angled triangle are

- %,x+2 and x+ 8.
(). Use Pythagoras' theorem to write down an equation in x, Show that jt simplifies to

x?—6x—21 =0, 3]
(if) Solve the equation x* — 6x ~ 21 = 0, giving your answers correct to two decimal places.
' (51
(ill) Write down the length of the hypotenuse of the triangle. (1}
(b) A student walks y kilometres at 3 km/h.
(i) Write down an expressicn for the tim¢, in hours, that he takes. )]
He then walks a further y + 3 kilometres,at 4 km/h,
"The total walking time is 4 hours 50 minutes. _ |
(1) Write down an cquation in y and sulve it, [4)
(Iti) Find the total distance walked by the student, [t}

8  Answer the whole of this questlon on a sheet of graph paper,

() Draw and label xand y axes [rom —6 to + 6 using a scale of | cm'to represent 1 unit on each axis.
Draw the triangle whose vertices are 4 (2, 2), B (5, 2) and C (5, 3). [y

) M is the matrix (?

Draw accurately the image of triangle ABE under the transformation T, labelling it PQR. |3}

—;) which represents the transformation T.

(¢) Nis the matrix ( H;) which represents the transformation U,

Draw accurately the image of triangle ADC under the transformation U, labelling it XYZ, (3]

(d)  (I) Describe fully the single transformation which maps trisngle PQR onto triangle XYZ,  [2]
.(ll) Find the matrix which represents this transformation, (2]

(¢) (1) Calculate the matrix NM. (2)
(il) This matrix represents the transformation'V.

Draw accurately the image of triangle ABC under the transformation V, labelling it FGH. [2)

(iii) State whether the transformation V is equivalent to “transformation T followed by
transformation U" or to “transformation U followed by transformation T, 4)]

Question 9 Is printed on the back page
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9 Inthis question’you are asked to look at what happens to given numbers when you repeat a sct of
instructions several times.

In each case, when the instructions are rcpentcd mony times, a certaln number is appronched. This
number is callcd the limit.

(3)

Y

- N Write down
Divide by 2 . Add | number

\
]

Y

(i) Starting with the number 7, the [ollowing numbers are calculated by repeating the
instructions in the diagram.
7—>45
4,5 —»325
3,25 —»2.625
2.625 ———w=2.3125
2.3125 —»p
p-—rq

Colculate the exact values of-p and q. {2)

(1) Start with the number 0.5 and repeat the above Instructions six times, setiing out your
working as in part (i). (3}

(i} In parts (1) and ({i) the limit Is the same whole number, Suggest the value of this limir.  [2]
(b) 3

. o - ) Write down —
>~ Divide by 5 . >~ | Add 1 number

.

-

Start with the number 8 and repeat the instructions in the diagram several times.

The limit in this case is an exact fraction. Find this limir, (3]

() Add L — Write down L

number

]

Y

Divide by 4

‘b
el

Start with any number and repeat the instructions in the dlagram several times. The limit is

another exact fraction. Find this IImir. (2)
(d) .
_ _ . Wrile down -
- Divide by n »- Add 1 > number
Use your answers to (=), (b) and (c} to find the [imir, in terms ol a, in this case. {3]

3016



75
0580/4 IGCSE NOV

0581/4 - MATHEMATICS
PAPER 4

Thursday 11 NOVEMBER 1993 Marning 2h30min

Additlonsl malorials:
Answer paper
Electrtonle calculstor
Geomelrlcal instruments
Graph papar {1 shast)
Mathematical tables

LnrvfANTT @ CA2sdh081 | BCH L3 Awmnd Fa0oal JEMBLATS Lo (A LIT o £2040 13008 SOCAL [V S04 Paiint Froshots t Loupl Py B
Gl AL f L OCAL D 20mn 2 PROAE 00 DeCA I Ly TA M TY OF L2 0ag JOGH § Dol ¥ adama tatn § 8 vmieata I W LALTT OF Cabag e {1 BhCa]
ERASBNLIFORE FYRPH T VRTYIARTY OF CAMIADCE LOCAL Dldbiwut IONE JTROCALT LY IANPT OF Lokl ADAL § Blat Dhibamslsbng

I UNIVERSITY OF CAMBRIDGE LOCAL EXAMINATIONS SYNDICATE
R4 INTERNATIONAL EXAMINATIONS

International General Certificate of Secondary Education

Instructions ta candldatas:
You should answer all the questions on the separate sheets of paper provided.

Show all your working on the same shaet as tha rost of the answar, Marks will be glven for
working which shows that you know how to solva the problom aven If you gat the answer
wrong.

Write your name snd examination number on each separate piece of writing paper or graph paper you
use, I you use more than one sheat of paper for your answers, all answer sheets should be placed in
correct order and fastened together,

Electronic calculators should be used.

Three figure accufacy Is required in your answers except where stated otherwise.

The total of the marks for this paper is 130,

The number of marks available Is shown in brackels [ ] 2t the end of each question or part question.

This Question Paper consists of 8 printed pages,

3580
©U.CLES. 1933 (Turn over



2 76

1 Klaus and Heidi plan a holiday in the U.S.A, in August,

(2) Klaus decides to change 800 Deutschmarks (OM) into dollars in January when the exchange rate

is $1 = DM]1.68. A bank charge of 1% is then deducted. Calculale how much he receives, to the
nearest dollar,

(3

(b) (i) Heidi invests her DM800 in a bank at an annual rate of 9% simple interest. Calculate the
amount she has alter 6 months. {3]

(1) She now changes this amount into dollars. The exchange rate it 51 = DM1.87, but this time
there is no bank charge, Calculate how much Heidi receives, to the nearest dollar. 2]

(c) Who made the better decision? i1

(d) They bring a total of $120 back with them and exchange it for Deutschmarks at a rate of
$1 = DM1.72 with no bank charge. Calculate how much they reccive, to the nearest

Deutschmark. (2
2 c "The diagram represents a garden ABCDE.
AB=25m, AE=10m, ED=52m and
DC = 69m,

Angle EAB = 120°, angle DEA = 90° and
angle EDC = 110°,

B
25m
1209
E 10m A
(a) (i) Using a scale of | cm to represent 1 m, construcl an accurate plan of the garden, (4]
(i) Construct the locus of points equidistant from CD and CB. (2]
(iii) Construct the locus of points & metres from A. (2}

A fountain is to be placed nearer to CD than to CB and no more than 6 metres from A.

®) () Shade, and label R, the region within which the fountain could be placed in the garden. (1)
(U) Construct the locus of points in the garden 3.4 metres from AE. (2}

(il) Is it possible for the fountain to be 3.4 metres from AL and in the region R1 (1)
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(a) How many lines of symmelry does the shape in the diagram possess?

(b} State the vector which translates AB onto HG.

(©
(d)
(e}

(n

Find the equation of the line in which A8 is the reflection of HG.
Describe fully the transformation which maps 4 onto X and B onto J.

Describe (ully the transformation which meps 4 onte D and B onto E,

77

2)
()
2)
2]
b)

The matrix ( ! 3) transforms F(3,1) onto another point on the diagram. Calculate the

coordinates of this point and state jts letter name.

13)
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The diagram shows the relative positions of Osaka (0), Tokyo (T) and Sapporo {S) in Japan.

ST = 850km, TO = 400 km and angle STO = 110°
(a) Calculate OS, the distance from Osaka to Sapporo,

() Calculate the angle SOT, to the nearest degree.

(¢) The beating of Sapporo from Osaka is 030°%,
Find the bearing of Osaka from Tokyw.

(d) A plane flew [rom Sapporo to Tokyo at an average spee
At what time did it arrive in Tokyo?

78
NOT
TO
SCALE
B3]
.
B3l

d of 500 km/h. It left Sapporo at 09 30.

Bl
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5 In afootball stadium, ticket prices are §15 fotra seat and £8 for a standing place, 79
Initially the stadium has 10000 scals and 20 000 standing places.

(a) Calculate the amount of money taken when the stadium is full (2

It is possible to replace some of the standinz> olaces with extra seats.

Each extra seat {akes away two standing places.

(b) Extra seats are put in until only 4000 standing places remain,
(1) Find the numbecr of seats now in the stadium. {2
(i)) Find the total amount of moncy taken for a full stadium, [2]
(iii) I all 4000 standing places are full, find the number of scats which must be sold for a total
amount of $200 000 to be taken. [2)
() On another occasion, X standing places remain,

(i) Write down and simplily an cxpression’in terms of x for the number of seals that there are

now. (3}
(i) Given also that there are twicc as many scats as standing places, form an equation in x and
solve it,

Hence find the maximum number of spectators the stadium can hold in this case, {4)

6 NOT The diagram shows an archery target, consisting of a central circle
TO called the “bull”, an “inner” ring and an “‘outer” ring, These are
SCALE formed by three concentric circles, radil 10 em, 20cm and J0cm
respectively.
{(a) Show that the ratio of the arcas of bull ;inner:outeris 1:3:35. ‘ (4]

kb) I an arrow is equally likely to Jand any..here on the target, what is the probability that it hits the
bull? [2)

(¢) Alexander is a good archer, and the probabilities that he hits the bull, the inner and the outer
are §,3 and 'I!U respectively.

Using a trce disgram, or otherwise, answer the following questions,

(1) He shoots 2 arrows. What is the probabijity that they both hit the outer? (2)
(1i) There is a $10 prize for hitting the bull, $2 for hitting the lnner, but no prize for hitting the
outer. What is the probability that Alexander wins exactly $12 with 2 shots? (4]

(iii) Alexander takes 3 shots. What is the probability that he wins 5307 [3)
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The diagram shows a vertical cross-sectic.. {8 solid spliere 2nd 2 hollow cone, both resting on a
horizontal table, The sphere, centre O, touches the cone at S and 7. Angle AVP = angle PVB = 20°,

(a) (i) Explain why angle ¥TO = 90°, m
(ii) Calculate angle TOS. ' . (1)
(iii) Calculate angle TPS. 2]

(b) The radius of the sphere, ‘r, is 10em.

(i) Calculate V0. _ (3)
(1i) Show that the height of the cone, A, is 39.2cm. (]
(iil) Show that the base radius of the cone, R, is 14.3em. {2]

(¢) [The volume of a cone is ywR*A. The volume of a sphere is 3nr’. = Is approximately 3.142.]

Using the values for r, h and R given in part (b), calculate

(i) the volume of the cone, (2)
(ii) the volume of the sphere, (2}
(1if) the volume of the empty space inside the cone, as a percentage of the volume of the cr.\nt:{.3 ]
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Anna throws a ball from a point A, one mclre above the ground, towards a wall, The ball travels along
the arrowed path from A lo B, given by theequation y m 4 4 2x — x?, where the x-axis represents the

horizontal ground and the y-axis represents the wall.
(») Show that the x-coordinate ol A satisfies the equation x2=2x-3m0. 1)
(b) Solve the equation x? — 2x — 3 = 0 cud state the x-coordinate of A. [3)

(c) The ball rebounds from the wall at B to the ground at G. The equation of Its path BG Is
y=4—2x~x%
Solve the equation x* + 2x — 4 = 0, and hence state the x-coordinate of G to 2 decimal places.

{3)

Answer the rest of this question on a shect of graph paper,

(d) Draw axes on a sheet of graph paper, using a scale of 4 cm to represent I'm on both x and y axes.
Use the tables below, together with your answers to (b) and {c), to draw the path ol the ball [rom 4

to B and thea B to G.

: y=-4+?.x-—-x’ y=4—2x-4~x1'
x 0 105 | 1.5 2 |25 x 0 103 1
y 4 |1475) 5 |475] 4 12715 1 y 4 |275) 1 0
(6}
(¢) How far from the wali is the ball when it is only 0.5 m above the ground? ' B £}
() Draw the tangent to your graph at T (2, 4).
Calculate the gradient of the curve at this point. {4)
[Turn over
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9 (1) Show that

() Copy the followlng table, compfctlng the rows for n = 2, 3, 4, 99 and 100,

|

n_n+l"n(n+l)'

n l __1 1
non+l nin + 1)
1 Pl !
1 2 1 x2
2 llllllllll IR 1049
3 lllllllll | ] T ertereens 4 LI ATRTIN T ]
4 ' o--‘uou T evreennes Serrennae .
T [ Y Y
99 [III TR YY L) T s LIXT ] LITIITITY] [ ]
_ |
100 eesannnr | sessienses 100 x 101
() Use part (a) and your table to find another expression for |
1 ] 1
l x 2 2 x J + 3 x 4 + AR RLILINLTITRLILY ] [IALITITY ) + lw x. IOI

Write your answer as 2 slogle fraction.

82

(2

(3]

4
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1 (a) Show that an interior angle of & regular pentagon is 108° [2)
®) (l)' Draw accurately a regular pentagon ABCDE whose sides are of length 8 cm. {3
(i) Using straight edge and compasses only, construct
() the perpendicular bisector of DE, '
(b) the bisector of angle A.
' (4]

() X is the point which is equidistant from D snd E and equidistant [rom 4B and AE. Mark
the point X on your diagram. Measure and write down the length of AX, [2)

he points which are nearer to E

{2}

(ir) Shade the region inside the pentagon which contains t
than D and nearer to AE than AB.

80m NOTTO
SCALE

A 100 m

120m

C
In a Mitness exercise, students run across & ficld from 4 to B, then from B to € and then from
Cto A.
(a) A student runs from 4 t0 B in 10 seconds.
Calculate his speed in (D meltres/second, {)]
(2]

(i) kilometres/hour.

(b) Another student runs from A 1o B in 10.5 seconds, from B to Cin 13 seconds and from

C o A at a speed of 8.5 m/s.

Calculate her overall average speed in metres/second. [4)

() Showing all your working, calculate angle BAC. (4}
(d) The bearing of B from A is 062",

Caleulate (1) the bearing of C from 4, (1

[2]

(i) the bearing of 4 from C.

4016 oAt
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(b)

| 85
3 f(x)=3x*~2x~4 and g(x)=4-3x.
(2) State the value of  f(-2). [2)
(b) Solve the cquation f(x)=-3. 3
(c) Solve the equation [ (x)=0, givin Jour answers correct to 2 decimal places. 4]
(d) Solve for x the equation g(x) = 2g(x)-1. 2
(¢) Find g7'(x). {21
(N Study the six sketches 4, B, C, D, E and F. Which one could be the graph of
M y=1(x)
() ye=g(x)?
A B c D E F 2]
4  Answer the whole of this question on a sheet of graph paper.
In a schoo!l gardening projecl, teachers and students carry earth to a vegetable plot.
A teacher can carry 24 kg and a student can carry 20 kg.
Each person makes one Lrip.
Allopether at least 240 kg of earth must be carried.
There are x teachers and y students.
(a) Show that 6x+5y = 60. {1

There rnust not be more than 13 ;Scople carrying earth, and there must be at least 4 teachers '

and at least 3 students.

Write down three more inequalities in x and/or . [3)
(&) () Draw x and y axes from 0 to 14, using 1 cm to represent 1 unit of x and y. M
(i) On your grid, represent the information in parts (a) and (b). Shade the unwanted regions.
(6)
(d) From your graph, find
() the least number of people required, m
(i) the greatest amount of earth which can be carried. [2]
4016 ovOVIN |Turn over



The diagram shows two ci
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o>

right angles.

(a) Show, by calculation, that the distance between the centres is 13 cm.

(b)
(c)
(d)

(e)

0
®

State the radius of the circle which passes through O, 4 and C.
Calculate angle AO0C.

CO is extended to meet the Jarger circle at 2.

" What is the size of angle APC?

O is the point on the larger circle such that the Jine AQ is parallel to the line CO.

What is the size of angle AOD?

‘What is the size of angle APQ?

R is a point on the minor arc AQ of the larger circle.

_ What is the size of angle QRA?

86

rcles, centres O and C, of radii 12 cm and 5 cm,'which cut each other at

(2

m

(2]

)

(2
(n

L}

4016
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6  Answer the whole of this question on a sheet of graph paper.
(») (@) Drawxand y axes from—61to + 6, using 1 em 1o represent 1 unitof x and y. (1)
() Draw the triangle ABC with A(2, 1), &(5, 1) and €15, 3). . )]
-('b) (@) Draw the image of triangle ABC under tha.tnnsl‘ormation represented by the matrix
0 1 :
and label it A4,B,C. 3)
-} 0
(i) Describe this single transformation. [2)
(¢) (1) Draw the image of triangle ABC under _a' reflection in the line y = —x and label It
A3 B,Cy. 2
() Find the matrix which represents this transformation. (2

(4) () Describe fully the single transformation which maps teiangle A, BC; onto triangle

(1) Find the matrix which represents this transformation. ' 2

PoTS v [Turn over
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8-
frequency
density 6+
4
2‘
I -

O+ 1o 15 20 25 30 35 40 45 50
height (em)
The histogram represents the frequencies of helghts of fiowers as measured during an experiment.

(a) Copy and complete the table,

Height ()} cm Frequency
0<hss 20
5<h<10 40
J0<h=]5
15<h=<25
25<hs50 : 13

(b} Calculate an estimate of the mean height of the flowers. [4)

(c) Copy and complete the table.

Height (A) cm Cumulative Frequency
h=35 20
h=10
h<15
h=25
&= 50 : 250 3]

(@) () Which class interval contains the median height? - 1))
(i) Calculate an estimale of the median height of the flowers, correct lo the nearest

centimetre, 2)
(¢) A Mower is picked at random. State the probability that it has a height greater than 10cm,
Give your answer as a fraction. (1)

(0 Two Mowers are picked at random from the 250 flowers.
Calculate the probability that both Mowers have a height greater than 10 cm. Give your answer

(2]

as a decimal.

416 . oSy VSH



The diagram shows a prism of cross-sectional area 0.42 cm? and volume 7.56 cm?.

(2)
)

{c)

(d)

Calculate the length of the prism, | (2]

The prism is made of wood and | cm? of this wood has a mass of 0.88 g. Calculate the mass of
the prism. 2

The prisms are made from a block 0. wood of volume 0.5 m?. It is known that 25% of the
wood is wasted.

Calculate the number of prisms which can be made, giving your answer to the nearest
thousand. ' 151

NOTTO
SCALE

The cross-section of the prism is a regular hexagon of area 0.42 cmd,

() State the area of triangle OA3. m
() What special type of triangle is triangle OAB? (1
() Given that the length of AB is xcm, find an expression for the area of triangle OA4B in

terms of x. '
Hence find the length of AB correct to the nearest millimetre. [4]

4016
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9 (x) Calculate the gradient of the straight line joining the points (3, 18) and (3.5, 24.5).

(®)

.Qc+h,€)

NOT TO
SCALE

/f-’(c. ) R

The diagram shows part of the curve
y=2x32,
(i) P is the point (¢, ). Write dow.: dinterms of ¢.
(1) Q@ is the point (¢ + /1, €). Write down ¢ in terms of ¢ and A.

(li) Write down the length of PR.

90
2]

),
)

Find an expression for the length of QR in terms of ¢ and ), and simplily your answer,

(iv) Show that the gradient of the line PQis

4c + 2h.

(&)

2

: .
(v) 1 P is the point (3,18) and Q is the point (3.5, 24.5), state the value of ¢ and the value of

h, and use these values to show that (b) (Iv) gives the same answer as (). .

12

(v) 1f P Is the point (3, 18) and @ is the point (3.1, 19.22) state the value of ¢ and the valué

of i, and use (b) (Iv) to find the gradient of the line PQ.

(vi)) If P is the point (3, 18) and (@ gets closer and closer 10 P, what happens
() to the value of A,
(b) to the value of the gradient of the line PO7

2

[l
)

4016 ) LIVVEM
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2
Alexis, Diatriz and Carlos are business partners.

(a) 60% of cach week's income is used for the business,

The rest is divided between Alexis, Biat.iz and Carlos in the ratio 5:3:1.

(I) Calculate how much they each reccive in a week when the income is $9000.

(i) Calculate the income in a week when Carlos receives $420.

92

4]
i3

{b) Alexis buys Carlos® share of-' the busincss for $16 000, which he borrows from the bank at a

rate of 12% simple interest per year,

How much interest will he have to repay in 6 months?

(3]

Malimoud ¢njoys flying his kite, On any given day, the probability that there is & good wind Is 1.

If there is u good wind, the probability that the kite will fiy is {.

If there is not a good wind, the probability that the kite will fly is 1.

(a) () kiie flies
good
wind

-~ kite does not fly

kite flies
nola
good wind

ki_tc does not fly
Copy the given tree diagram,

Write on your diagram the prou.._ility for each branch.
(ii) What is the probability of a good-wind and the kite flying?
(i) Find the probability that, whatever the wind, the kite does not fly.

{(b) If the kite flies, the probability that it sticks in a trec is §.

Calculate the probability that, whatever the wind, the kite sticks in a tree.

() | Wind strength HEREREEEER KRR

Number of days k] 5 6 °8 6 7 9

The table shows the wind strength measured on cach of 50 days.
(i) State the mode and find the median wind strength,

(i) Calculate the mean wind strength.

(iii) A *good wind' has strength x such that 3 < x <7,

Estimate the probability of a good wind from this data.

3]
(2l
2}

)

2]
(]

[2)
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¢
An peroplane Jeaves its base H and flies 1o A, B and C before returning to M, .
T_I-;e bearing of A from H is 037° and angle //AB is 83°,
HA = ZC-b.
(a) Calculate the bearing of
() Bfrom A, 2
(i) C from B. (2

(b) /A =120km and A3=100 km. Using a scale of | cm to represent 10 km, construct a scale
drawing of the quddrilateral ABCD.

Hence find the distance, in kilometres, from C1o [l {4]

Answer the whole of this question on 2 sheet .. graph paper.
A farmer kecps x cows and y sheep, where x = 4 and y & 10,
(x) On your graph paper, draw axes from O lo 60, using a scale of 2.cm to represeat 10 units on
each axis.
Draw and label the lines x =4 and p = 10. {3
(b) The total number of cows and sheep must not be more than 49.
Write this as an incquality and draw the appropriate line on your graph. 12)
(¢) Shade the unwanted regions of the graph. 1))
(d) The farmer makes $100 profit per cow und $50 per sheep.
~ What is his maximum profit? _ 2
430 pINk, UL WS [Tuen over
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5 (a) Factorise completely
() Axa + Gxh = 9xr, [2)
(n x'=10x-24, (2)
() 1081=Tx+ 1, (21
®) ' : y =-§- +bx,

() When x=1, y=2and when x =2, p ==-3.

Find the value of a and the valuc cf b. (4)

(i) When y= 16, use your values of a and b to show that the equalion y=9§+ bx becomes
2x* 4+ 8x-3=0. {21

Solve this equalion, giving your answers correct 1o 2 decimal places, 5)

6 Intriangle ABC, AB=7cm, AC=9cm and angle BAC=120°

(a) Calculate (i) the length BC, 14)
(if) the angle ABC. (4]

(b)

B c

The three sides of triangle ABC are langentsto a circle, centse O, radius rem.

The circle touches ABat S.

() Find the size bf angle OAS and ... size of angle OBS. (2)
(fi) Use trigonometty in the triangle 045 to write AS in terms of r. (2}
(lii) Use trigonomelry in the triangle OBS lo write BS in terms of 7. {2)
(Iv) Use the fact that 4B =7 cm to form an equation in 7, and solve it. {3]

43%0 DI, OSEIAAVH
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NOTTO
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A spherical ball, radius r, diamcter A5, is floating in waler with its centre O at a depth k below the

surface.

CD is a diameter of the circular cross-section formed at the surlace. [w is approximately 3.142)

Ifr=13cmand s = § cm, calculate

(a) (i
(i
(ii)
{iv)
®) (B

(in

the lenpth of CD, | (3)
the angle COD, (2]
the tength of the arc CBD, (3)
the distance from C to D round the semicircle, diameter CD. [2)

The area ol'.surl'ace above the water level is given by the formula 2ur(r - h).

Find the arca above the water Jevel. it
The total surface arca of a sphere is 4mrd,

Find the area above the water level as a percentage of the total surface area of the sphere.

(3)

4%
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Ansuwer the whole of this question an a sheet of graph paper.
(3) In 2 chemical reaction, the mass Af grams of a chemical is given by the formula
| M =160% 27,
where 1 Is the time in minutes, afier the starl,

A 1able of values for 1 and M is given below.

{ 0 l 2 ) 4 5 6 i

M | p |80 40 |20 ] 4 5 ro| 128

(i) Tind p, g and r. (31
(i) Draw the graph of Af against . . r0a1&7,

Use a scale of 2 cm 1o represent | minute on the horizontal'z-nxis and 1 cm to represent
10 grams on the vertical Af-axis. 8y

(iii) Draw a suilable tangent to your graph and use it lo estimate the rate of change of mass
when (=2, ‘ (3}

(b) The other chemical in the same reaction has mass /m grams which is given by

m=160-Af.

(i) For what value of 1 do the lwo chemicals have equal mass? : (2]

(i) State a single transformation which would give the graph for m from the graph for A,

{2)

0140°4, BINNAWH
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- D~ Z :/% 7
| /4 -1
Sl 2Pa fop 21314051641 71 819 ]10) 11+
(a) Tn cach case describe fully the single transformation which maps 4 onlo
() B, (2]
(i) C, (2]
(iii) D, (2]
(v) E, (2]
(v F (2)
(b} Stale which sh_aj:cs have an area equal to that of A. : (2
(¢) Find the matrix which transforms A onto E. (2}
(d) The maltrix which transforms A onto Fis ((l) i)
Find the matrix which transforms F onto A. 12]
1590 .
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10 In an Olympic diving compclition, 7 judges each award a mark bewween 0 and 10 for a dive. The
final score for the dive is found by following the instructions below,

N . \ ' Multiply by ‘ s :nre
Consider »| Delete highest - Calculute mean o o _—— c '
all Tmarks | - and lowesl of semaining § d'mz‘l’,'.'j{v':‘m" - fo; dive

(a) 3 compelitors obtained marks for their firsl dive as shown in the table below.

Competitor Marks Mean | 'Difliculty | Score
factor

Claus 5:8-18.0]7.0 7.3 7.0 180|127 7.4 1.5 1.1

Erik 22169173168 )7.116717.0 a 1.8 b

Javed 49|43 147182 ]51151]53 c 2.3 d

The score for Claus has been worked out,

Calculate the values of g, b, ¢ and d.

| 14
(b) Miguel performed a dive with ‘difficully factor' 2.2,

The marks {rom the judges were 8,0, . 7, 6.5, 7.3, 7.6, 8.2 and x.

The lowesl and highest marks were 6.5 and 8.2,

The score for the.dive was 16.5.

Calculate the value of x. (4]

(c) Tarik’s marks for a dive were 7.0, 7.1, 7.1, 7.1, 7.1, y and z.

When the highest and lowest marks were deleted, the mean of the remaining 5 marks was 7.2

Find a possible pair of values for y and =z,

(2)

4390 CIW, SN
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1 Anzwer the whols of this question on a sheet of graph paper,

57 _Jr'j
4

L

‘11[/“'

Ul ] 23 % -
The diagram shows trlangle A, with vertices (2, 1), (3,3) and (4, 3).

(a) Using ascale of 1 cm to represent 1 unit, draw on your graph paper an x-axis for -6 < .x < Band

a y-axis for -6 = y < 8, Draw triangle A, n

(b) Draw the enlargement of triangle A, centre (0, 0), scale factor 2, Label it B. 121
(c) Draw the rotation of triangle A, through 90 ® anticlockwise about {0, Q), Label it C. 2]
(d) Draw the reflection of .lrianglc A in the line y = -1, Label It D, 12}
(e) Draw the translation of triangle A by the vector (:i) Label it E. 12]
(D () A transformation is represented by the matrix (? :)) Draw the image of triangle A under
this transformation. Label it F. i2]

(1) Describe fully the single trans! --mation which maps A onto F, {2]

() (1) Describe fully the single transformation which maps Fonto C. i2]
(i) Find the matrix for this transformation. 12}

iae, eRINAYS
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BCA is the diameler of a circle, centre C, radius r. DAE Is a tangent to the circle at A.
DE =3rand angle DCA =30°.
() (D) Draw the dlagram accurately whenr =3 cm.

(i) Measure and write down the length of BE in your diagram.

(lii) Calculate the length of the semicircular arc BA when r=3 cm,

[ is approximately 3.142.]

(b) In the case when r =10 cm, calculaie, to 2 decimal places,
() the length of DA,
(i) the length ol AE,
(iii) the length of BE,
(iv) thelength of the semicircular arc BA.,

101

151
)
12

[}
41
{3
1]

(c) Comment on the relationship between the length of BE and the length of the semicircular

arc BA.

ooyd, 13
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Ahmed carns $20 000 cach year.

() 1n 1991, he paid no tax on the first $3000 of his carnings.
He paid 25% of the rest as tax,
Show that he paid §4250 as lax.

(b) 1n 1992, he paid no tax on l-hc first $4000 of his carnings.
He paid 30% of the rest as tax.
Calculate how much he paid as tax,

(c) 1n 1993, he pald no taxon the first $x of his earnings.

He paid 30% of the rest as tax,

(i) Find an expression in terms of x for the amount of tax he pald.
{I) Calculate the value of x il he pald §4950 as tax.

102

11

121

12l
Bl

Answer the whole of this question on a sheet of graph paper.
A 1able of values for y =;65 is given below,
(The values of y are correct to 1 decimal place.)

—
c |-4f-3|-2]-15]-1 -o.a//o.a tlis{2]3}]a

.

7 . X
y | pofor| 18|27 9y go // g ol 210 o

(s} Calculate the valuesof p, g and 7.

(31

(b) Usingascaleof2cmlo represent 1 unit on the x-axis and 1 cm to represent 1 unit on the y-axis,

‘draw the graph of Y""'fi for—-4 < x=-0Band0.8=xs4.

() Draw the line y = 2x+7 on your geaph.

(d) The graphs meet when 2x+7 =;65.

Wrile down the three solutions of this cquatlon, giving your snswers correct to 1 decim

15}
12}

ul place.
)

(¢) By drawing a suitable iangent to your curve, estimate the gradient of the curve when x = 2. [4]
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5 Inthls quesilon, glve all your prbbnbilities as fractions In thelr Jowest tenmns.

| AREARR

Six chairs are placed in 8 Tow.

Alain is equally likely to sit on any one of the chairs.
(1) What is the probability that Alain sits on one of the end chain?
(i) After Alain has sat down, Bernard chooses any. chair at random.
‘What is the probabillity that Bernard sits next to Alaln,
(s) if Alaip s sltting at an end,
(b) 1f Alain Is not sitting at an end?

(iii) Copy the tree diagram and write the probabilities on each branch.

Bcl;nard next to Alain

Alain
at an end
Bemard not next 1o Alain
Bernard next to Alain
Alain not
at anend

Bernard pot next to Alain

(iv) Find the probability that Bernard sits next to Alain, wherever Alain sits.

Sl
o R

The six chalrs are placed in a circle and Alain and Bernard sit down.

(b

What is the probability that Bernard sits next to Alain?
(¢) There are n chairs in a clrcle and Alaln and Bernard sit down.
The probability that Bernard sits next to Alain is }.

Find the value of n.

103

(1
4]

P31
B3l

4|

121
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(%) _
' 0 (1) The dlagram shows a hollow cone with hase
radius AC = 3 cm and edge OA = 18 cm.
NOT Calculate (a) the height OC, 21
% lsem T0 (b) angle AOC, 2]
' (c) the clrcumference of the
base. i
[ ls approximately 3.142.)
A
() The cone is cut along the line OA and
o opened out to form the sector AOA’.
Calculate () the circumference of o circle
of radlus 18 cm, 1]
NOT (b) angle AOA". {M
18cm TO
SCALL
Al
(b)

The top part of a solld cone is removed,

The helght of the remaining solid Is half the height of
the original cone.

(i) Write down, in the form 11 1, the ratios

(s) the base radius of the cone removed : the base radius of the original cone, (RY]

{b) the curved surface area of the cone removed i the curved surface area of the original co?:i

(¢) the volume of the cone removed ¢ the volume of the original cone, 1)
(i) The curved surface arca of the ongmal cone was 24w cm?, _

Calculate, in terms of 1, the curved surface area of the rcmnmlng solid, 2
(1) The, volume of the original cone was Vem®,

Give the volume of the remaining solid in terms of V., {2]

oA, B3RIMNSTS
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7  (a) The masses, In kilograms, of the 11 members of a soccer icam are glven below,

74,70, 68, 69, 74, 62, 61, 65, 67,73, 64,
Find () the median,

i
(i1} the mode, {t)
(1) the mean. 12l
(b) S numbers have a median of 17, & mode of 19 and a mean of 14, Find a possible set uf 5 pusilive
integers which satlsfy these conditions, |5]
(c) The heights of trees were eslimated to the nearest metre and tho results recorded in the table
below.
Height in metres Frequency
14 8
5-8 7
9-12 5
Calculate an estimate of the mean height. t4l

(d) Extra information was later found about the frequency of trees of height 13-20 melres. It is
shown in the histogram below.

L
]
‘ il
10 1. '
8 HLE i
i !
Frequency 6 T —
density = 4 I %
4 THAE X
) L “
3 44 84 124 204
u Height in melres
(1) How many trees are of height 13-20 metres? 12]
(1) In which class interval does the median now lie? in

a0, LS
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(») Q
NO
{x+1cm TOT
SCALB
P———7n

xcm
In the right angled triangle PQR, PR=xcmand QR = (x +1) cm.

The area of the triangle PQRis 5 cm?,
(1) Show thatx? +x-10=0.

(3}
(i) Solve the equation x? + x— 10 =0, glving your answers correct to 1 decimal place. Hence
write down the length of PR. [6}
: A
®) NOT
TO
Y SCALE
ycm
120°
c B
{y+2)em
In triangle ABC, angle ACB = "°, ACm¥cm and BC= (y+2) cm.
(I) Use the cosine rule to find an expression for ABYintermsofy. 12]
Gi) When AB =7 cm, show that y* + 2y -15=0, (4]
(iii) Factorise y* +2y-15. (1
(iv) Solve the equation yi+2y -15=0.
Hence write down the lengths of AC and CB, B ]
Glve exact answers to each part of this question.
Itis given that 12 + 22 + 33+ ..+ K Akt 1)5(2.k+ b,
(a) Substitute k = 100 in the formula above to find the value of12+28 43 +... + 100, {2]
() 22442462 4...+ 10072212422+ 3 4 +0Y),
(i) Write down the value of n. (1]
(If) Hence find the value of 2 + 47 + 6 + ... + 1007, 1}
(<} Use your answers to parts () and (b) (I} to find the value of 124304504 99t {2
(d) Use some of your previous answers 1o find the value of
1222 4 32 q? 4+ = 62 +... + 997~ 100%, (21

3L, E1SY
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1
The diagram shows a trench which has been dug out of level ground so that a cylindrical water
pipe can be laid.
D
NOT TO
SCALE
- — — 0.8 m—— >
The cross-section, ABCD, of the trench |s a trapezium with horizontal sides of lenglh 1.1 m and
0.8 m and height 0.7 m.
The length of the trench is 500 m.
. {a) Calculate the volume of earth removed. [3)

() I 1 m? of earth has a mass of 1.8 . aes, calculate the mass of earth removed. 2]
(¢) The diameter of the pipe is 0.5 m.

After the pipe has been laid earth is replaced until the ground is again level. Calculale the

percentage of the earth which is not replaced. [r is approximately 3.142) : (4]
(d) If water flows through the pipe at 0.8 m/s, how many lurcs will flow through the pipe in

1 hour? _

{1 m? = 1000 litres.) (3}

5507
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/
BL\"‘—-—“‘" A

The end, A, of a pendulum, OA, moves along the arc AB as shown in the diagram. The length of
the pendulum is 4 metres and the time, 7 seconds, taken to move from A to B is given by

’ h
{ = T [
9.81

[r is approximately 3.142)

(a) Find ¢ when h = 1.6. ' (2l
L)) ?ind the length of a pendulum which takes 1 second to move from A4 0 B. (2]
(¢) Write A in terms of mand «, 3]

(d) IfA=1 and the arc Jength, AB, is 1 m, calculate
() angle A035, (3}
(1)) the area of the sector AOB. (3)

3507 B3NS, DISSLIUWYS [Turn over
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3 Answer the whole of this question on a sheet of graph paper.
f(x)=6-x-x and gx)=x.
(a) The table shows some values of f{x) for -4 S x <3,
x | -4]1=3|-21-110 1 2 3
f(x)] p-§{ O 4 6 6 4 0 q
Calculate the values of p and q. (2
(b) The table shows some values of g(x) for -lZ sx<2,
x | -2 |-15] -1 {-05] 0 |05 !} 1.5
gx)| -8 |-34! r |-01] 0 01 ] 1 }34] ¢
Calculate the values of r and s. (1]
(¢) Using a scale of 2¢m Lo represent 1 unit, draw an x-axis from ~4 to 3 and, using a scale of
1 em 1o represent 1 unit, draw a y-axis from -8 1o 8. [1]
{(d) On the same grid draw the graphs of
) y=f(x) for ~4dsxs3, (4)
() y=g{x) for -2<x=2 14}
(¢} Use your graphs
(1) to solve the equation 6-x-x1=2, [2)
(i) 1o write down the coordinates of the point of intersection of y = f(x) and y = g(x), giving
your answers correct o 1 decimal place. I
(0 () By drawing a suitable straight line, estimate the gradient of the graph of y = f(x) at the
point (-2, 4). _ - [3)
_ (1) Deduce an estimate of the gradient of the graph y = {(x) at the point (1, 4). )]
5507
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NOT TO
.SCALE

The diagram represents three straight roads which surround a village.

The bearing of A from C is 021° Angle ACB = 41°, The lengths of the roads CA and CB are
450 m and 600 m respectively.

(a) Calculate the bearing of (1) B from C, )

(i) Cfrom 4. | (2)
(t) Calculate how far A is north of C. (2]
() Calculate the length of the road AB. (4}

(d) The area ABC contains homes for 374 people. Calculate the average number of people per
hectare in the area. (1 hectare = 10000 m%) 15)

5§  Answer the whole of this questionon a shect of graph paper,

(a) Draw x and y axes from =5 to 5 using a scale of 1 cm to represent 1 unit on each axis.
Draw triangle ABC with A(1, 1), B(4,1) and C(4,2). ' (2]

M) () Draw the image of triangle ABC when it is rotated 90° anticlockwise about the origi'n.
Label this image 4,8,C;. - (2

(i) Triangle 4,8,C, is translated by the vector (::‘)
Draw and Jabel this image 4,58,C;. {2

(i) Describe fully the single transformation which maps triangle ABC onto triangle 4,B,C;.

() () Draw the image of triangle ABC under the transformation represented: by the malrix
(:J g ) Label this image 4,5,Cy. (4]

(i) Describe fully the single transformation which maps triangle ABC onto triangle 4,8,Cy

5507 oiavs, DILAWES
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In the triangle ABC, AB=xcm. The side AC is 3 cm shorter than A8 and the side BC s Scm

shorter than A8,

@ O

(i
()

® @

(i

(i)

Show that the perimeter of the triangle, p cm, is given by

- p=3x-8. (2}
The perimeter is 24 times the length of AB.

Find the length of AB. (2)
Given that angle ACB = 83,2°, calculate the smallest angle of the triangle, giving your
answer correct to the nearest degree,

[4]
If, instead, the triangle ABC is right angled, show that
x1-16x+34 =0, B3]
Solve the equation
x-16.+ 34 =0,
giving your answers correct to 2 decimal places. (3]
Hence find the lengths of the sides of the right-angled triangle, - [2)

7  Answer the whole of this question on & sheet of graph paper.

720 runners take part in a half-marathon race and their times are given in the table,

Time () | 60 <r =90 |90 < =105{105<r <120 (120 <2 =150 {150 <1 210
putes -
Number . 152 200 120 120 128
of runners : -
(s} A runner is selected at random, What is the probability that the runner took more than
2 hours to complete the race? Give your answer as a fraction in fts lowest terms. {2]
(®) 2 of the runners have been sponsored for charity. A runner s selected at random. What
is the probability that this runner was sponsored and did not take more than 2 hours to
complete the race? Give your answer as a decimal, 13)
(¢) Calculate an estimate of the mean running time. [4)
(d) Draw an accurate histogram to represent this information.

Use a scale of 1 cm to represent 15 minules on the r-axis.
Use an area of 1 cm? to represent 10 runners. 7

3507
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8 .
NOT TO
SCALRE
O is the centre of the circle.
Angle BOD = 132°.
The chords AD and BC meet at P,
(a) () Calculate angles BAD and BCD. {2}
(i) Explain why triangles ABP and CDP are similar. )]
(i) AP=6cm,PD=8cm, CP=3cmund AB=175cm,
Calculate the lengths of PB and CD. (4)
(lv) If the area of triangle ABP is n cm?, write down, in terms of o, the area of triangle CPD.
{2}
(b) () The tangents at B and D meet al T,
Calculate angle BTD, {2
({l) Use OB=95c¢m to calculate the diameter of the cirele which passes through
O, B, T and D, giving your answer lo the nearest cenlimetre, [3)
5507
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9
A B
C
M, N
NOT TO
SCALE
0
In the diagram, O is the origin, ABC is a straight line and M is the mid-point of OA.
— —_ — —
OA=3a, OB=b and AC=34B.
(a) Find, in terms of a and/or b, in their simplest forms, )
W MA, 11}
an Az, 1)
@) AC 0]
—_—
(v} MC, (1
) 'thc position vector of C, [2]
. . Py S Rrys
() Itis also given that MN = s MC,
—_—
(I} Find ON in terms of a and/or b, (2]
(ii) Find the ratio ON: N8, (1
5507
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1 Pierre won $12000 and divided it in the ratin 3: 2,

He used the larger amount to buy a car, and invested the remainder in a bank.

The bank paid simple intcrest at a rate of K% per annum,

116

18 rﬁunths later, he sold the car at a loss of 30%, and took his money and [nterest from the bank,

Caleulate  (a) the amount Pierre paid for the car,

2]
(b) the amount for which he sold the car, (2]
(c) the total amount he took from the bank, {4]
(d) the percentage of the $12000 he then had left. (2)
2
N
}
]
{
!
I
|
N
4 ;
! i
! 4
1
!
|
I
|
1
1
|
Pl
I
Two ships leave port P at the same time. ,o
One ship sails 60 km on 2 bearing of 030° 1o position A.
The other ship sails 100 km on a bearing of 110° 10 position B.
(a3} Calculate {i) the distance AB, [5)
(ii) angle PAB, [4]
(ii) the bearing of B from A. {3]
(b) Both ships 100k the same time, t hours, to reach their positions.
The speed of the faster ship was 20 km/h,
Write down  (f) the value of 1, [1]
(ii) the speed of the slower ship.

i
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(3 2(3)-6) g

(b) Find the inverse of the matrix (2 -1)

(a) Solve forxandy

4 13/ (2}

{c) Solveforrandu

(2 1) (2)-(2) ’

Give your answers to this question as fractions In their lowest terms.

There are 21 students in a class. 12 are boys and 9 are girls:
The teacher chooses two students at random.

(a) Ifthe first student chosen is a boy, explain why the probability that the second student chosen is

11
1 —
also a boy is 20 (1)
(b) Copy the tree diagram below. Write the correct brobability on each branch.
first student second student
1
126 boy
- pird
boy
girl<
glel
13
(c) Whatis the probability that 7
() both students are boys, (1]
(") both students are girls, Y
(iii) ane is a boy and one is a girl? _ 2]
(d) The teacher chooses a third student at random.
What is the probability that
(i} all three students are boys, (2]
(if) at least onc of the three students is a girl? {2}

Qs VI (Turn over
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NOTTO
SCALE
B
D 4cm c

The diagram shows a pyrémid with a square base ABCD.,
The vertex E is vertically above the corner A.
AB=BC=CD=DA=4cmand AE=3cm.
(a) Calculate thelengthof (i) EB, [1]

(i) AC, (2]

(i) EC. (2]
(b} Construct an accurate net of this pyramid, [,51

NOTTO
ycm SCALE
{(x+3cm
A rectangle is (x + 3) cm long and y cm .. de.
The perimeter of the rectangle is 20 cm.
(a) Show thaty=7-x. [2]
(b) The area of the rectangle is 19 cm?. Show that
x}-dx-2=0, (3)

(c) Solve the cquation x* — 4x — 2 = 0. Give your answers to 2 decimal places. {4}

(d) Write down the length and the width of the rectangle.

[2)

Obxi, BRAIN



5 119
The table shows the length of time of 100 telephone calls,
Tin_mc(rminutcs)ﬂo-cz:-sl 1<1s2|2<t=m4|4<i=6|6<1=8|B</=10|I0<s K]}
Number of calls 12 14 20 14 12 18 10
(a) (i) Calculate an estimate of the ﬁcan time, in minutes, of a telephone call. (4]
(ii) Write your answer in minutes and seconds, to the nearest second. 1} _
(b) Make a cumulative frequency table for the 100 calls,
Start it like this.
Time (¢ minutes) | Cumulative frequency
0 0
=1 12
<2 26
< 4 [3]

(c) Draw a cumulative frequency diagram on a. sheet of graph paper. Uss a scale of 1 cm to
represent 1 unit on the horizontal t-axis and 2 cm to represent 10 units on the ventical axis. [4]

(d) Use your graph to find, correct to the nearest 0.1 minute,

(i) the meadian time,
(ii) the upper quartile,

(iii) the interquartile range.

11]
11
2]
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(8) A circle, centre C, has radius 4 cm.
- The length of the arc ADB is dw cm.
(1) Show that angle ACD = 60°. (2]
(ii) Calculate the area of sector ACBD,
[ is approximately 3,142,) _ (3}
(iil) Calculate the area of triangle ACB, {2}
(iv) Find the area of the shaded segment ADB,
NOT TO SCALE correct'to 2 decimal places. (1]
(b)

A circle, centre O, has radius 10 cm.
The chord AB =4 cm.

(i) Show that angle AOB =23.1% 10 the
nearest 0.1° [3)

(il) Cealculate the area of the shaded segment
AEB, [6]

NOT TO SCALE

()

t \\\\\\\\\‘ -

NG "™) SCALE

The twa circles in parts (a) and (b) are placed togcther sa that they intersect at A and B.
Wrile down the shaded arca enclosed by the arcs ADB and AEB. [1]

o, 1%
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9  Answecr the whole of this question on a sheet of graph paper,
The tables below give values of f(x) and g(x), correct to 1 decimal place.
() =2 8(x) = (x - B)2 =)
x |2{3|4}5|6|7]|81}°9 x l213]|4]|5)6|7]8¢{°9
\f(x) 6t4]|3|plagllr]r |13 g0l s |8} r B8 5]0]u
(a) Calculate the valuesof p, g, 1,5, tand . 13)

(b} Usinga scale of 2 cm to represent 1 unit, draw an x-axis for 0 < x'= 9 and usinga scaleof 1 cm
to represent 1 unit, draw a y-axis for—-8 < y <10,

Draw the graphs of y = £(x) and y = g(x) for2 <=x <9 on the same grid. 7

(¢) (i) Show that the equation which is salisfied by the points of intersection of the graphs can
be simplified to
X -10* +16x +12 =0, {3}
(i) Write down the two solutions to this equation which can be found from your graphs.
Give your answers correct to 1 decimal place.

{(d) Draw the tangent to y = g(x) at the point (7, 5).
Use this to estimate the gradient of the curve y = g(x) at this point. {4)

_ 10 (a) (i) Write down the next 2 terms in the sequence

-'1' % [} '3' ] ':i ] 'E' [ b » — [2]
2 ' 3 5 B 13
(i) This sequence can be written in the form
: a b a+b
i b ' a+b ' a+2b ' ' .
Write down the next two terms of the sequence in terms ofaandb. 2}

(b) A different sequence follows the pattern

1 2 3 A - —
T ' x+1 ' x+2 ' x+3 ' >
(i) Write down the next two terms of this sequence. )
(i) Write down the 100th term of this sequence. (1]
(Gii) Find x if the tenth term cquals 15 2]
. e 2 3
(c) Simplify 31 " x+2 . [3]
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D
NOTTO
SCALE
o
50°
E
A B c
ABC is atangent to a circle, cenlre O,
BOD is a diameter, and DEC is a straight line.
Angle BOE = 50°,
(a) Calculate (i) angle BDE,
(i) angle OEC,
(itl}) angle BCE,
14)
(b) Fis any polnt on the minor arc DE. Calculate angle DFE, (2]
(a) Tbe probability that a student is left-handed is 0.15.
(i) What is the probability that the student is right-handed? (1
(i) Two students are chosen at random. What is the probability that both are lelt-handed?
12]

(b) A family with three children could have a girl first, followed by a boy, followed by another boy.
This could be written GBS,

() Use the letters B and G to make a list of all possibie combinations in familles with three
- children. (3)

(i) Assume that each of the combinailuns thal you have listed Is equally likely.
A family with three children is chosen at random.
Find the probability that
(a) it contalns at least one pisl,
(b) .it conlains exactly two girls,

(c) the oldest and the youngest are of the same sex.

(3
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T © A glass is in the shape of a hemisphere of radius 3em and a
cylinder of radius 3 ens and helpht 4 cm,
dem| The glass is filled to the top wills waler.
(a) Cel-ulale the volume of waler in the glass. 14]
[Volume of a sphere of radius r is 3 wr?

7 is approximalely 3.142.]

bottle of water?

Volume of a cylinder of radius r and height A is wr¥h.

(b) (i) How many identical glasses can be filled from a 0.7 litre

3]
NOT TO SCALE (ii) How much waler wili be left In the bottle? 2]
Answer the whole of thls question on a sheet of groph paper.
(8) Draw axes from -5 o' +5, using a scale of 1 cm lo represent 1 unit on each axis.
{I) Plot the polats A(5, 0), B(1, 3) and C(-1, 2) and draw triangle ABC. [1]
(i) Plot the points A’ (3, 4), B’ (3,-1) and C' (1, -2) and draw triangle A°B'C". 1]
(b) ) Draw and label the line fin which triangle 4'B'C’ is a reflection of triangle ABC. (2)
(i) Wrile down the equation of the line /, 12)
(ili) Fiad the values of p, g, r and s such that
ABC A" B C
pal({5 1-1)_ (3 3 1
rsf\0 3 2/514- 2 (4]
~ (I¥)  What transformation does the matrix (f ;’) represent? 2]
(€) Reflect triangle A’B'C’ in thie y-oxis. Label the new triongle A"8*C". 12]
(d) Iftriangle ABC s rotated about the origin, it will map onlo triangle A"B"C". _
What Is the angle of rotation? (2}
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5
Nonh
A
B
NOT TO
, SCALE
120m
160m
C
I00m
A

Theee friends live io houses A, B and C.

Houses A and B are 160 metres apart, on a road which runs due North-Soulh,
House C s 100 metres from A and 120 melres from B,

(a) Calculate, showing all your working,

() angle BAC, &)
(i) the bearing of A from C, 12)
(lif) the shorlest distance of C from the road. 2]
(L) () With the llne AB ncar the cenlre of your page, use a scale of 1 cm to represent 20 m to
make an accurate scale drawing of the diagram, (2]
(li) ‘House D Is to be built on the opposite side of the road to C,
It must be at least 80 metres [rom A and at least 100 metres from B.
It must not be more than 60 metres from the road.
Shade the area on your diagram where house D can be bullt, {41
6 Inaset of three numbers, the first is a positive integer,
the second is 3 more Lhan the first
: and the third is U - ~quare of the second.
(a) The first number In the set is x.
1§ Wrile the second and third numbers in terms of x. (2]
(b} The sum of the three numbers is 77.
B (i) Write down an equation in x. 12)
‘ . (i) Show that your equation simplifies to x* + 8x -~ 65 = 0. (2)
vl (iti) Solve the equation x? + 8x-65=0. (3
(iv)  Wrlie down the three numbers. {4}
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7 Answer the whole of this question on a sheet of graph paper, '
Arnie and Bernle are tailors. They make x jackets and y suits cach week,
Arnie does all the cutting, and Bernie does all the sewlng.
To make a jacket takes 5 hours of cutling and 4 hours of sewing.
To make a suil takes 6 hours of cutling and 10 hours of sewing.
Neither lailor works for more than 60 hours a week,
(a) For the sewing, show that
‘2x + 5y = 30. (2]
(b} Wrile down another inequality in x and y [or the culling, (2]
(c) They make at least 8 jackets each week. Write down another Inequality. ]
(d) (1) Draw axes {rom 010 16, using ! cm to represent 1 unit on each axis, 1]
(i1} On your grid, show the information in parts (a), (L) and (c).
Shade the unwanted regions. {61
(e) The profit on a jacket is $30 and on a suit Is $100,
Calculale the maximum profit that Arnie and Bernie can make in a week, 12}
8

Answer the whole of tlis question on a - et of graph paper.

The table shows the amount of money, $x, spent on books by a group of students.

Amountspent ($x) |[0<x<10}10<x 20|20 <xr<W|W<xr=sN|V<xs50|S0<x=

12 11 5

Number of studeants 0 4 8

(a) Calculate an estimate of the mean amount of money per student spent on books. 14]

(b) Use the information in lhe table above to find the values of p, 4 and 7 in the [ollowing
cumulative frequency table.

Amount spent (§x) x =10 x=<20 x<30 x <40 x < 50 x < 60
Cumulative [requency 0 4 p q r 40
i2]
{c) Using a scale of 2cm 1o represent 10 unils on each axis, draw a cumulalive frequency
_diagram, 14}
' {d) Use your diagram
| (i) to cslimate the median amount spent, RU
() 1t Findthc upper and lower quartiles, and the Inler-quartile range, 4

Qnzd, QAL [Tum uver
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9 (a) Writeasa single [raction
2¢ + | x-1
(b) (i) Factorise x?-5x+ 6. 1)
" (i)  Simplify
: x1-5x+6 3]
xtix-6"
(c) Solve the equation
IxtP=Tx-1.
Show al! your working and give your answers correct to 2 decimal places. (5]
10 .
Diagtam 1

Diogrumn 2
114

NOTTO
SCALE

Diagram 1 shows a regular.tetrahedron WXYZ with el sides of length 6 cm.
Diagram 2 shows the base XYZ of the tetrahedron.

'O Is the centre of the base, M is the mid-point of XZ, and N is the mid-point of XY.
(a) Wrile down the size of angle OZM.

(1l

(b) Show that, correct to 4 significant figures, the length of OZ is 3.464 cm. | 3)

(c) Calculate the height, OW, of the tetrahedron. 13

. (d) Calculate the volume of the tetrahedron, (4]
[Volume of a tetrahedron = % base area x height.)

(¢) Calculate the angle between the edge WZ and the base XY Z, 3]

QINTR, MW
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11 (a) Asthe product of Its prime factors, 1080 =2x2x2x3x3 x3 x 5.
; Wrile 135, 210 and 1120 as the product of their prime factors. {4}
{b) Copy this grid onlo your answer papes.

a=1 b= c=

; d= €= f=

g= h= =8

y

The nine diglts 1,2,3,4,5,6,7, 8,9 are to be placed in your grid In such a way that the f{ullowing
four statements are all true.

x'b xd.xe 135,
1080.
. x e x g x h = 210,

U e x f x h x 1 = 1120

x ¢ xe xf

an o A

".'.; The digits 1 and 8 have already been placed for you.

Use your answers Lo part {a) 1o answer the following questions.

(i) Which is tbe only digit, other :. >n 1, thal is a factor of 135, 1080, 210 and 11207 1}
(ii) Which is the only letter to appear in all four statements sbove? (4]

(i) 7 is a factor of only two of the numbers 135, 1080, 210 and 1120, Which two? 11]

(c) Now complete the grid you have draswn on your auswer puper.

)

GANY A, DAY
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1 A cinema has 200 seats, Ticket prices are §5 for an adult and $2.50 for a child,

(a) Obe evening, 80% of the seats in the ¢cinema are occupied.
Twenty of the people present are children.

Caleulate the total money taken from the sale of tickets. [3]

(b) Another evening, x children are present and all the seats are occupied.
The money taken for tickets is $905,

(1) Write down an equation in x: (2]
(ii) Calculate the value of x. (2]

(¢) The money taken for tickets for a week is $10 800,
This sum is divided between costs, wages and profit in the ratlo 2:3: 7.

Calculate (i) the profit for the week, [2]
(ii) the simple interest carned if this profit is invested at a rate of 5% per annum for
4 months. i3]
2 C

NOT TO SCALE

4.3cm

A 8c¢cm - E

In a pentagon ABCDE,AB=43cm, BC=28cm, CD=121cm, DEnf§cmand AE=8cm.
Angle BAE = 11(° and the diagonal BD is parallel to AE,

(a) Construct the pentagon accurately. Mcasure and write down the length of BD, _ [6)

(b) Measure any lengths you need from y. .r diagram and use them to calculate the area of the
pentagon. Show all your working clearly. {5]

by e, B IIVEYT
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A circular board is divided into twelve equal sectors numbered
from 1 to 12. A dart is thrown and lands on the board.

Assume that it is equally likely to land anywhere in the circle.
The score is the number in the sector where the dart Jands.

(a) When one dart is thrown, find the probability that the score is
() asquare number,

2]
(i) a prime number or less than 6 or both. (2]
(b) When two darts are thrown, the sum of the two scores is calculated,

(i) List all the possible ways of scoring 21. [2]

(1) Find the probability of scoring 21 with two darts. Give your answer as a fraction in
its lowest terms. (2]

(c¢) The table shows the scores when a player throws one dart 30 times.

‘Score 112 13{4|5|6]7|8[9]|10]1]12

Frequency 1 1 1 0 1 1 2 | 3145|615
For these scores, find (i) the mode, {1]
(ii) the median, 1]
(i) the mean. 3]
(d) 30 cm To prevent damage to the wall, the board, which
has a radius of 10cm, Is placed on a wooden
square of side 30 cm. One dart is thrown by a
x\ beginner who is equally likely to hit anywhere

§ within the square,
>
p 30em
NOT TO SCALE

(I) Calculate the area of the sector numbered 2. {1 is approximately 3.142.) {31

(i) Calculate the probability that the beginner scores 2, giving your answer as a
decimal.

2]
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Nonh+ B 14km c

A

Hussein travels 12 km from A to Bon a bearing of 025°,
He then travels due east for 14 km to C.

(a) Show that angle ABC is 115°. (1]
(b) Calculate (i) the distance AC, ' (4]

(i) the angle BAC, 4]

(iif) the bearing of A from . 2}
() D

B dx+1
x+3
A 5 c = E

Triangles ABC and ADE are similar, with BC parallel to DE,

AC=5,CE=2x,BC=x+3and DE=4x+1,
(1) Use the ratios of the sides of the similar triangles to write down an equation in x.

Hence show that 2x?-9x+10=0. [4)
(li) Factorise 2x?-9x +10. [2]
(iify Solve the equation 2x?-9x+10=0. : ¢ AABC [1]
. . . area of A
(lv) When x is the larger of your two solutions, find the fraction ares of AADE
in its simplest form. 3}
(b) (2y +1  3y-4 )
M = .
y 2y +3
() Show that when the determinant of M is 10, then
yi12y~T=0. [3)
() Solve this equation, showing all your working.
Give your answers correct to 1 decimal place. [5]
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A child's toy consists of a cone inside a sphere.,
The radius of the sphere OA,is 6cmand the rad.iprs of the base of the cone, AC, is 3.6 co.

[The volume of a sphere of radius Ris §  R%]

['I'he volume of a cone of base radius r and height & is } T rih l
[mris approxunately 3.142]

(a) Sbow that VGC, the height of the cone, is 10. 8 cm.

(b) Calculatc (i) the volume of the sphere,
(1) the volume of the cone,

(iii) the percentage of the volume of the sphere nct oceupied by .the cone.
(c) The sphere rolls 3 metres across the floor in a straight line.

-Calculate (i) the circumference of the sphere,

(ii) the number of complete . .. olutions made by the sphere,

133

{2)
(2]
(2]
3]

2]
(2]

(iii) the number of degrees through which the sphere must still turn in order to

complete another revolution.

(3)

sy, AN 1V3HT [Tum over
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7  Answer the whole of this question on a sheet of graph paper.

()

f(x) = x* - 12x + 5,

The table below shows some values of x and f(x).

Find the value of 2 and the value of b,

-4 |35 3 |=25]| 2| -1 0 1 2 3

335

fix) | -11 | 41 | 14 [ 194 21 a 5 -6 | ~11 | -4

5.9

134

2]

(b) Using 2 cm to represent 1 unit on the x-axis and 2 cm to represent 5 units on the y-axis, draw
axes for-4 s x <4 and -15 < y <25.

Draw the graph of y = {(x) for -4 < x <4,

(¢) Use your graph to solve the cquations

)

(il)

@
(i)
(lii)

f(x) =0,
x}-12x+10=0.
Draw the tangent to your graph at x =-2.5.

Estimate the gradient of the graph atx=-2.5.
Write down another value of x wa.:¢ the graph has this gradient.

5]

(2]
3]
(1]
2l
1)

ey
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.

B

-5 ~4 -3 =2 -l 0 i 2 3

5

6

(s) Describe fully the single transformation which maps the pentagon A onto

® B,
@ C
(i) D.

(b) Find the matrix of the transformation which maps A onto D,

() Describe the single transformation which maps D onto C,
(d) Find the matrix of the transformation which maps D onto C.

(e) Find the equation of the line in which B is reflected onto C.

-
X

135

(2]
()
(2]

(2]
2]
(2]
(2]

Q9 Is printed on the back page.
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Maria thinks of 3 possible savings schemes for her baby son.

Schcmé A: save $10 on his 1st birthday, $20 on his 2nd birthday,
$30 on his 3rd birthday, $40 on his 4th birthday, ........

Scheme B: save $1 on his 1st birthday, $2 v his 20d birthday,
$4 on his 3rd birthday, $8 on his 4th birthday, ........

Scheme C: save $1 on his 1st birthday, $4 on his 2nd birthday,
$9 on his 3rd birthday, $16 on his 4th birthday, ..... ‘e

She puts these ideas in a table.

Schm:“hd“y 1st 2nd 3rd 4th
A $10 $20 $30 $40
B 51 52  $4 .8
c $1 $4 $9 $16

(a) Write down, for each of the Schemes A, B and C, the amount to be saved on
(i) bis 7th birthday,
(i) his nth birthday.

136

(3)
5]

(b) The formulae for’the total amount saved up to and including his nth birthday are as follows.

Scheme A: total =$5a(n +1).
Scheme B: total=$ (2" -1).

NIGERCLESYY

Scheme C:  total= 6

() For each of the schemes A, B and C, find the total amount saved up to and

including his 10th birthday.

() Which scheme gives the smallest total amount of savings up to and including his

- 18th birthday? :

(U) Find the birthday when the scheme you have selected in part (b)(l) first gives the

smallest total amount of savings.

3]
(1l
2)

o304, BLWITT
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NOTTO
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1tem| | SOUP
]jiagram 1 Diagram 2

(8) A tin of soup is 11 centimetres high anc .. : 2 diameter of 8 centimetres (Diagram 1).
Calculate the volume of the tin, [ is approximately 3.142.]

() The tins are packed tightly in boxes of 12, scen {rom above in Diagram 2.
The height of each box is 11 centimetres.

(D Write down the length and the width of the box.

(i) Calculate the percentage of the volume of the box which is not occupied by the tins,

(c) A shopkeeper sells the tins of soup for $0.60 each.
By doing this he makes a profit of 25% on the cost price.

Calculate the cost price of (i) one tin of soup,
(ii) a box of 12 tins.

(d) The shopkecper tries to increase sales by offering a box of 12 tins for $6.49.
At this price (i) how much does a customer save by buying a.box of 12 tins,

138

()

(2]
[4)

(2
1]

(1}

(ii) what percentage profit doef the shopkeeper make on each box of 12 tins?

(2]
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In triangle XYZ, XY =5cm, XZ=2cmand YZ = 6 cm.
(8) Triangle XUV is the reflection, M, of triangle XYZ in the line I. So M(Y) = U.
(i) Copy and complete the statement “M(Z) = ccrrieeensssnes . [1]
{) Write down the length of XU cad the Jength of XV, (2]
An enlargement, E, has centre X and E(XV) = XY.
(iii) What is the scale factor of the enlargement? 12}
(v) E(XU)=XW. Calculate the length of XW and the length of YW. 2
(v) Find two other angles in the diagram equal to angle XYZ, [2]

(®) Using the triangle XYZ, calculate angle YXZ. (4




AT A L

4

3 (a) The two spinners shown are each equally likely to land on any of their edges.

v Y

They are spun together to give a two digit number. The first spinner gives the tens digit and the

second gives the units digit.
@) List the twelve possible outcomes, starting with 11. 2]
(i) What is the probability that the outcome is (a) a multiple of 4, [2)

(b). a multiple of 5? 1

(b) A box contains six chocolates. The cho.. tes all look the same, but two have hard centres and
four have soft centres.

Alice takes a chocolate and cats it. Then Barbara takes a chocolate.,
(i) Copy and complete the tree diagram.

Alicc's choice Barbara's choice
} __Had
% Hard <
Soft
.......... Hard
.......... e
Soft
(3]
(i) Find the probability that (a) both chose chocolates with hard centres, [2]
() onc chose a chocolate with a hard centre and the other
chose a chocolate with a soft centre, (2]

(¢) Barbara chose a chocolate with a hard centre. [2)

140



The diagram shows the facs of a coin.

It is a regular seven-sided polygon.

O is the centre of the face of the coin and
AOQ = 1.5 centimetres. .

NOT TO
SCALE

/0

141

(h) With N as centre, draw a circle with radius NM.
Measure and write down this radius.

A X B _
(a) Show that, correct to two decimal places, angle OAB = 64.29°. [3]
(b) Giving your answers correct to three sigoificant figures, calculate
() the length of the perpendicular, OX, from O to AB, 2]
(i) the length of AB, (3]
(ili) the area of triangle AOB, [2]
(iv) the area of the whole face. f1]
() The coin is 3 millimetres thick, Calculate its volume. [3]
(a) Coastruct triangle ABC with BC =10 cm, AB=9 cm and AC=7.cm. [2)
(b) Using a straight edge and compasses only, construct the perpendicular bisectors of BC and AC.
" Label their point of intersection O. [3]
(c) Draw perpendicular lines from A to BC and from B to AC.
Label their point of intersection H. (2]
(d) Draw the line OH and label its mid-point N, {1}
(¢) M is the mid-point of BC, Mark the point M on your diagram.
Draw the line through M and N to meet AH at UL 1}
(0 What do you notice about the lengths AU, UH and OM? 1]
(8) What can you say about triangle OMN and triangle HUN? (1]

(2}
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6  Answer the whole of this question on a sheet of - aph paper.

X

|o1234s

y“O 6| -8|-6| 0| 10

(a) Using a scale of 2 centimetres to represent 1 unit on the x-axis, and a scale of 2 centimetres to
represent 4 units on the y-axis, plot the points given in the table above,

Join the points with a smooth curve. [4]

() (i} On the same grid, draw the line with gradicnt 2 through the point (3, 0).
Label it L. (2]
(i) Write down the equation of the line L. (2]

(iii) Writc down the coordinates of the two points at which the line L meets the curve. (2}

(¢) Draw the tangent to the curve at the point (3, ~6) and use it to find an estimate of the gradient
of the curve at that point. : (4]

(d) The equation of the curve is y= ax* + bx, wherc a and b arc integers.
Using some of the values from the table above, calculate a and b. [4]



7  The cumulative frequency diagram shows the weekly amount spent on food by 100 families,

Cumulative 60
Frequency

7

100

80

40 '

20

0 -

40 50 60 70 80 %0
' Amount ($)

() Use the diagram to find, to the ncarest dollar,

®

(i)
(i)
® @
(i)

(© @

(@)
(iii)

(iv)

the median,
the upper and lower quartiles,
the 60th percentile.

Work out the inter-quartile range.

The range is $50. Write the inter-quartile range as a perceatage of the range.

Copy and complete this table on your answer paper for the whole graph.

Weekly amount ($x) Frequency (f)
N <x <50 ersarsairesseratons
50 <x <60 SERRO——

Which is the modal class?

Calculate an estimate of the mean weekly amount spent on food.
Show all your working.

Explain how to get a more accurate estimate of the mean, using only data displayed in the .

diagram,

143

{11
(2
{1

n

a

3]
i)

4]
(1
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Answer the whole of this question on a sheet of graph paper.
Using a scale of 1 centimetre to represent 1 unit on each axis, draw x and y axes from 0 to 16.

(8) On your grid draw triangle T whose vertices are (2, 2), (2, 4) and (6, 4). [2]

(b) Triangle S is the image of triangle T under the transformation represented by the matrix

M= (; %)
() Draw and label triangle S on your diagram. {4]
(ii) Calculate the area of triangle S. [2)
(i) Describe fully the single transformation represented by the matrix M. 3
(¢) () Find M, the inverse of the matrix M. ' (2}
(i) What is the image of triangle S under the transformation represented by M™'? 2]

A “Pythagorean triple” is a set of threc whole numbers that could be the lengths of the three sides of
aright-angled triangle,

(a) Show that {5, 12, 13} is a Pythagorean triple. {1]
(b) Two of the numbers.in a Pythagorean triplc are 24 and 25.

Find the third number. 2]

(<) The largest number in a Pythagorean triple isx-and-one-of the!othepmumbers is x.= 2. _

(D If the third number is y, show that y = Yax - 4, _ 3]

(i) Ifx =150, find the other two numbers in the triple, (2]

(i) Ifx =101, find the other two numbers in the triple. [2}

(iv) Find two other Pythagorean triples in the form  {y,x-2,x}, where x,<40.
Remember that all three numbers must be whole numbers, [4]
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1 Theratioof men:women:children living in Newtown is 6:7:3.
There are 42 000 women.

(8) () How many children live in Newtown?

(2l
(i) How many people altogether live in Newiown? (2]
(b) The 42 000 women is an increase of 20% on the number of women 10 years ago.
Calculate how many women lived in Newtown 10 years ago. 2]
(c) 12000 of the children attend school. 48% of them are boys.
(i) Calculate the number of boys and the number of girls at school. 2]
(i) ‘The average age of the 12 000 children is exactly 10.54 years.
The average age of the boys is exactly 10,35 years.
Calculate the average age of the girls, correct to 2 decimal places. {4]

7.2cm 'NOTTO

4 10cm B

(a) Draw the line AB, 10 cm long, in the centre of a new page.
Construct a quadrilateral ABCD such that AD =172 cm, angle DAB = 82°, angle ADC= 68"
and angle ABC = 112". 3]

() Use a straight edge and compasses only to construct the perpendicularbisectors of AB-and AD,
These mect at E. ‘

Leave all construction lines on your diagram.’ i3]

() () Measure and write down the length AE.
() Construct the locus of all points which are this distance from E.
(iliy Write down the special name of quadrilateral ABCD. -
3

(d) Shade the region inside the quadrilateral which is nearer 1o A than it is to B, and nearer 10 A
than itisto D. ' i




147
12¢m
B
o NOT TO
> 12¢m SCALE
A 9.2¢cm
! I 6(.‘:11
o
Triangle ABC has AB =10 cm, BC=9.2cm and AC=11.6 cm.
(a) Calculate angle ABC, ()
(b) Use the sine rule to calculate angle BAC. "[3]
(¢) The triangle is cut from a square picce of card of side 12 cm.
Calculate the arca of card remaining. 14}
Answer tho whole of this question on a sheet of graph paper.
Atable of values for y=x{x+2)(x~3) isgiven below,
x -3 A -1 0 1 2 3 4
y a 0 b v -6 c 0 24
(a) Calculate the values of a, b and c. 31

(b) Using a scale of 2 cm to represent 1 unit, draw an x-axisfor-3 € x < 4 and using a scale of2 cm

to represent 5 units, draw a y-axis for 20 < y < 25.
Draw the graph of y =x(x +2)(x - 3).

(5]
(c) Use your graph to solve
(i) x(x+2)(x-3)=10,
(i) x(x+2)(x-3)+15=0.
(3)
(d) Drawtheline y=2x-6 onyour graph. (2}
(¢) The graphs meet when  x(x +2)(x =3)=2x-6.
(i) Show that this cquation can be writicnas  x* ~x? =8+ 6 =0, {2)
(ii) Write down the solutions of this cquation. [3)

BNV, (ORISR
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5 Mamoud tries to repair a broken toy. Each time he tries the probabilily that he succeeds is 0.8. Each
time he fails he tries again.
() Copy and complete the tree diagram below.
Ist try 2nd try Jrd try
succeeds
0.8
succeeds
(3
(b) Find the probability that, to succeed, it takes
(i) cxactly two tries, (2]
(ii) one, two or three tries, (3]
(iii) cxactly five tries. (2]
(c) Writc down a formula for the probability that he has not succecded after n tries. [2]
6 : , 100 : . ——
(8) Write the expression RS as a single fraction and simplify your answer. (3}
(b) Rice costs x francs for one kilogram. How many kilograms can I buy for 100 francs? {1)
(¢} When rice costs (x - 2) francs for « . kilogram, I can buy 5 more kilograms for 100 francs,
Write down an equation in x.
Show that it simplifiesto  x2—2x —40=0. K)]

(d)

(i) Solve the equation x?-2x-40=0, giving your answers correct 1o 2 decimal places,
Show all your working, (4]

(i) Write down the original price of one kilogram of rice. (1]
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Six cylindrical bales of hay, each with radius 0.8 m and length 1.5 m, are stacked as shown in the
diagram. The centres of three of the bales are marked A, B-and C.

(@) (i) What type of triangle is ABC?

(1]
(i) Whatis the length of AB? 1)
(i) Calculate.h, the vertical height of tho stack in metres (seo diagram abovs), (4]

(b) Calculate the total volume of hay in the stack,
(c)

B3]

Ten bales of hay are stacked as show.. in the diagram.
Calculate the vertical height of this stack. (3]

0SHU, USRI YR . {Turn over
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(8) Describe fully a single transformation which maps
(i) both G onto Cand H onto B,
(ii) both G onto D and H onto C,
(iii) both G onto C and H onto D.

(b) Write down the new positions of the points G and H when they are
(i) rotated 90° clockwise about O,
(ii) reflected inthelincy=x.

. 0 -1
(<) 'I'hcrmalnx M= (1 0) .

(i) Describe fully the single transformation represented by M,
(i) Write down the new positions of G and H under M.

. 4 -3
(d) The match--(__2 2).

(ij Find N\, the inverse of N.

150

2]
(2]
(2]

A
21

(2]
2]

2]

(i) Write down the positions of G and H after the transformation represented by NN {2]
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9 (n) A large number of people attended a meeting.

Simon asked SO of them how much their journcy had cost.

His results are shown in the table below.

Cost ($x) 0<x<5 | 5<x=<10 | 10<x=15|15<x<25 | 25<x=35
Number of psople 13 12 10 6 9
() Find the modal class. 43|
(i) Calculate an estimate of the mean cost, correct 10 the nearest cent. (4]
(b). Simon asked everyone attending the meeting how long their journey had taken. He put his

results in a table and drew a histogram. He used a scale of 1'cm to represent 5 minutes on the

horizontal axis and an area scale of 1 cm? to represent 5 people.

Unfortunately, both his graph and table, shown below, were damaged.

i+
=1 cm?
Crepresents 5 peoplet -
T
14 101525 20: 30
Time in minutcs,

‘Timeofjoumeyhnﬁnutcs 4<t=<10 | 10<t=<15 | 15 <1=20 | 20<r=30 | 0<t<T
\ Number of people 18 20 ¢ I 24

i () Use what remains of the histogram, shown in the diagram, to find the missing values
{ 3 e,fand T. {4)
r (i) Find the height, in centimetres, of the first bar representing the 18 people in t{:ze

4 < ¢ = 10 minute class.
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10 The hands of a clock move at constant speeds.
The short hour hand completes one revolution every 12 hours,
The long minute hand completes one revolution every hour.
(a) Calculate the obtuse angle between the hands at
(i) 1230, (i) 06135
NOT TO SCALE 0
2
(b) Calculate the angle turned in one minute by
() the minute hand, ()
(i) the hour hand. {1}
(c) Write down the number of degrees turned in f minutes by
(i) the minute hand, {1l
(ii) the hour hand. 3!

(@)

NOT TO
SCALE

0300 ¢ minutes past 03 00

At 63 00 the angle between the hands is 90°. At minutes past 3 o'clock, the:minute’hand and
the hour hand are pointing in exactly the same direction.

(i) Write down an equationint. {2
(i) Show thatf= 165. 2

(iii) Write 1615; minutes in minutes and seconds correct to the nearest second. {1
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1 (a) A fumniture salesman earned $24 600 last year,
() He had to pay 28% of this amou: t as lax.
How much was left after tax? 12}
(1) His earnings of $24 60X) were made up of $15 000 basic salary and the rest as commission,
The commission was 6% of the value of the furniture that he sold.
Work out the value of the furniture he sold. [3]
(b) He bought a table from the shop where he worked. Its marked price was $560, but because he
worked there he only paid $392.
What percentage discount on the marked price was this? 131
2 (a) The Earth is 149 million kilometres from the Sun.
Write this number in standard form. 1]
Glve the answers to the other parts of this question in standard form.’
(b) The planet Neptune is 30 times as far from the Sun as the Earth is.
How far is Neptune from the Sun? (2]
(c) The planet Venus travels around the Sun in a circular orbit of radius 108 million kilometres.
Calculate the distance that Venus travels in one complete orbit of the Sun.
{For v, use either your calculator value or 3.142)] 3}
(d) The planet Jupiter travels 4.8 x 10° kilometres to complete one orbit of the Sun. This takes
twelve years.
Calculate the average speed of Jupiter, in kilometres per hour.
[Take 1 year as 365} days.] [4]
3 f(x) =x2-16 and g(x)=5x+2 for all values of x.
(a) Find
M £(10), (1]
an £(-2). i
(b) Find g~'(x), the inverse of g(x). 12]
(¢) Find fg(x), giving the answer in its simplest terms. . (3]
(d) Find the two values of x for which f(x) = g(x).
Give your answers correct 1o two decimal places. [s]
8505
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4
NOT TO
SCALE
The diagram shows a regular octahedron, All the edges are 3 centimetres long.
(a) For this solid, write down the number of
() faces,
(1) wvertices,
(lii) cdges. i3]
(b) The octahedron ls split into two equal parts.
One of the parts Is shown in the diagram . NOTTO
onthe right. SCALE
Calculate
() thelengthof AC, C 2}
(i) the vertical height OH, (2]
(1) the angle between OA and the base ABCD. 3]
(c) ‘The volume of a pyramid Is | base .ea x helght.
Calculate the volume of the octahedron. 3]
5 Answer the whole of this question on a sheet of graph paper.
(a) Using a scale of 2 cm to represent 1 unit on each axls, draw an x-axis for -4 <x = 4 anda
y-axis for -3=y <35,
Draw the trianglo 7 whose vertices are (~1, 3), (4, 3) and (-3,-1). [2}
()] Tdangla S is the Image of triangle T under the transformation represented by the matrix
-0.6 0.8
M= ( 08 0.6) . ’
(1) Calculate the coordinates of the vertices of the triangle S. (4]
(i) Draw and label triangle S on your diagram. (1]
(c) Describe fully the single transformation which maps triangle T onto triangle S. (3]
8303 IRV, SN WS ) [Turn over
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6  Give each of your answers to this question as a fraction. 5
: ) 2
Peter has 10 geranium plants. He knows that 5 will flower red, 3 pink and 2 white. _
(s) What is the probability that the first plunt to lower is pink? 1}
(b) Copy the tree diagram below. Write the correct probability on each branch.
First plant to flower _ Second plant to flower
, / ' ‘ Red
Red Pink
s
I{) White ~
i’ Red
r ;s
1 Pink Pink
P | White
/ Red
White \Pink
White
[4)
(<) What is the probability that, of the first two plants to flower,
() both are red, ' (1]
(i) oneis red and the other is pink, (2
(i) atleast one is pink? 13]
(d) What is the probnbllhy.lhat the first three plants to flower are all white? (2}
-3 1 (-4
7 = = = .
=(2) () e ()
() Find|p], the length of the vector p. | [2)
(b) Find, as a single column vector,
() p+g+r,
(i) 10q-2r. (4]
(c) Without using an accurate diagram, explain why the vector 10g-2r is paraliel to the
vector p. 2]
(d) 1f ap + br = 5q, find the value of a and the value of b. I5]

II!HI'I,I'I.\I-I.I'U\KVI
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8  Answer the whole of thls question on a sheet of graph paper.
A table of values for y= 'ii +x is given below.
. x
(The values of y are correct to one decimal place.)
: _ ERALRE
« T2 ] 1sf-12] =1 | -o08 IR ER R
.z I ; it f
Ly “ -1 o3 |16 | U |55 IR ER R
(a) Calculate the values of I, m and n. (3]
(b) Using a scale of 2 cm to represent 1 unit on both axes, draw the graph
of yn-f-i+x for -2=x=-08 and 1=sx=s4, {5]
x
(c) Use your graph to solve
4
(l) -3 +x= 0|
x
4
() -x—! +x=4, 141

(d) By drawing a suitable tangent to the curve, estimate the gradient of the curve when x = 1.5, (4]

usievd, DRV WYR
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(a) .
NOTTO
SCALE
Ak ,
10cm
ABCDE is a semicircle of diameter 10 centimetres.
AC = CE and angle ACE = 90",
[For r, use either your calculator value or 3.142.)
Calculate
() the area of the semicircle, {2}
(i) the area of triangle ACE, 3]
(i) the area of the segment ABC, (2)
(b) - o
NOTTO
SCALE
)
P -— 10cm R

PQ and QR ere tangents to a sei.. .rcle with centre O and dlameter 10 centimetres.
POR is a straight line, PQ = QR and angle POR = 90°,
Calculate the area of triangle PQR.

(3

8505
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10 Answer the whole of this question on a shcet of graph paper.

400 apples were weighed, Their masses are given in the table below.

Mass (1 grams) || B0 < s < 10U WO <mEtio | 1m0 | 120€<mgix | B0<mS 160
Frequency 50 70 113 92 _ 75

(8) Using a scale of 2 centimetres to represent 10 grams on the horizontal axis, and an aren scale of
1 square centimetre to represent 5 apples, draw a histogram to display this data. 16]

(b) Calculate an estimate of the mean mass of the apples. [4]

(¢) A supermarket will only buy apples which have a mass greater than 110 grams.
What percentage of the apples does the supermarket buy? 131

11 Look at this table of numbers.

Row1
Row 2 3
Row 3 7 9 11
Row 4 13 15 17 19
(a) () Write down the sum of each of the first four rows. [1)
(i) Whatis the specia-l name of the numbers that you have written down? (1]
(ili) What is the sum of the numbers in the hundredth row? (2]

(b) (1) Write down the sum of ail the numbers in the first two rows,
in the first three rows,

in the first four rows. 12l

(i) What is the special name of the numbers that you have writien down? 1}
() What is the sum of all the numbers in the first ten rows? 12}
(¢) What is the last number in the fifteenth row? 13l

8505 USHY4, USKEAUWIR
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A Tootball clu'b asks all its members to vote ‘Yes’ or ‘No’ for a new stadium.
They receive 48 790 ‘Yes' voles.
The ratio  ‘Yes' votes : ‘No' votes is7:5.

(a) How many members voted? {2]

(b) There were 14 760 members who did not vote.
What percentage of members did not vote? (2}

(¢) To build the new stadium, 50% of the total number of members have to vote ‘Yes’.
Will the new stadium be built? Show working to explain your answer. {3}

For a certain type of tree, C = 2.5y where C is the circumfcrence in centimetres and y is the age of
the tree in years.

[The cross-section of the tree trunk is a circle. For 1, use either your calculator value or 3.142))
(a) Estimate the age of a tree with a circumference of 100 cm. 1]
(b} Find the radius of the trunk of a 20 year old tree. ' (3]

(¢} The cross-sectional area of a tree trunk .. 1200 eml

Find
(i) the radius of the tree, (2]
(ii) the age of the tree, to the nearest year. (2}

(d) A three year old tree was planted in 1971.
Calculate the year in which the diameter of its trunk will be one metre. (4]

aurve (RRLIUSY)
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(a)

(b)

(c)

NOT TO
SCALE

e
by

5cm

ACE is an isosceles triangle.

CH is perpendicular to AE. Angle CAH =70 and AH =5 cm.

Calculate the length of AC correct to 5 significant figures.

Show that it rounds to 14.62 cm. {31

10cm E

Pentagon ABCDE is formed from the isosceles triangle A CE together with congruent triangles
ABC and EDC.

BC =7 em, angle BCA = angle ECD =20° and angle CAE =70,
() Use AC=14.62 cm and the cosine rule to calculate the length of BA, [4]
(i) Find the area of triangle ABC. [3]

Triangles ABC and CDE are folded over onto triangle ACE, as shown on the diagram below.

NOTTO
SCALE

Calculate the unshaded area. {5)

USIYS UMIVSY JTurn over
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4 In summer the probability of a wet day is 0.25.
On a wet day, the probability of wind is 0.2. -
On a dry day, the probability of wind is .1,
You may assume that the weather cach day is independent of the weather the day before.

(a) Copy angd complete the tree diagram below.

- 02 wind
wet
........... no wind
0.4 wind
dry
........... nowind
(3)
{b) When it is wet and windy, concerts have 10 be postponed until the next day.
Find the probability that Monday's concert
() has to be postponed, (2]
(i) takes place on Tuesday. ' B3]
{c) Sailing boats can only sail on a winuy . ay. :
Find the probability that they cannot sail on Monday. {3]
(d) Ona dry day with no wind, the probability that lhc.temperaturc is more than 30°C is 0.9.
On a wet or windy day this will not happen.
Find
(i) the probability that the temperature is more than 30 °C on Monday, [2)
(i) the probability that on Monday, Tuesday and Wednesday the temperature is more
than 30°C. [2]

U, -, bdlivrsw
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On the grid above there are seven identical shapes, labelled A to G.
Use these letters to answer the questions below.

(a) Which two shapes are a reflection of each other in the line x =-17
(b) Which two shapes are a reflection of each other in the line x + y = 0?7

(c) Which shape is a rotation of the shape D by 90° clockwise?
Write down the coordinates of the centre of rotation.

164

(2}
2]

£}

(d) Which two shapes are a translation of each other by a vector with magnitude exactly 6?

Give the column vector of this translation,

(e) The transformation with matrix ( é )

(1) Find the coordinates of the 4 vertices of the shape H,

(if) Describe fully this single transformation.

(3]

2 ) maps the shape D onto another shape H.

[3]
(3]

NSV OSRSW
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6
6  Answer the whole of this question on a shect of graph paper.
(a) f(x) = x°.
Draw the graph of y = f(x) for -3 =< x = 3, Use a scale of 2 cm to represent 1 unit on the x-axis
and 2 cm to represent 10 units on the y-axis. (6)
(b) Use your graph to solve
(i f(x)=-20, (1}
g ') =17 2)
(¢) The equation x’-5x-1=0 can be solved by drawing one straight line on your graph.
(i) Write down the equation of this straight line. [1]
(i) Draw the line and write down the thrce solutions of x*~5x-1=0. [5]
7
NOT TO
SCALE
A
In the circle, the chords AD and BC meet at M.
(a) (i) Show that triangles AMB and C.”D are similar. [3]
(i) AM =10cmand MD =4 cm. If CM = MB = x cm, calculate the value of x. [2)
(b) CM =MB and AM =2 MD..
ey o — 2
MC=pand MD=q.
Write the following vectors in terms of p and/or q.
—
(i) BM, {1}
) MA, 1]
(i) BA, [1]
Gvw DC. m

{c) Use your answers to (b)(iii) and (b)(iv) to explain why BA is not parallel to DC.

i}
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Pedro and Anna measure the circumference (C) of 100 trees.
Their results are shown in the table and the cumulative frequency diagram below.

166

Circumference (C) in cm C=20| 200<C=40 | 40<C=T70 |70<C=100 [100 < C= 120
Frequency 0 26 30 33 i1
100
| 1
80
Cumulative
frequency 60
40
20 .
]
0 20 40 60 80 100 120 ¢

Circumference in cm

(r) (i) Estimate the number of trees whose circumferences are between 60 cm and 80 cm. 2]

| (i) Use the cumulative frequency graph to find the median, the quartiles and the interquartile
range. (4]

(fil) Calculate an estimate of the mean circumference. [4]

(iv) Write down the modal class. {1)

(b) Anna wants to construct a histogram. She makes a t
will draw, using a scale of 1 cm to represent 10cm on t

able to show the heights of the bars sﬁe
he horizontal axis and 1 em? to represent

1 tree.
Circumference (C) in cm 20<C=40 | 40<C=<70 |70<C=100 {100 < C =120
Height of barincm x 10 y z
(i) Explain why the height of the bar for the 40 < C = 70 class interval is 10 cm. [li
(i) Find the values of x, y and z. Do NOT draw a histogram. (3]

SV, DX IASYS
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10

9
NOT TO
SCALE
30¢m
50cm
(a) A rectangular tank with length 50 cm and width 30 cm contains 36 litres of water.
Show by calculation that the water is 2+ um deep. (2]
(b) A heavy rectangular block is 5 cm high and x cm wide,
Its length is 5 cm more than its width. o '
Write down an expression for the volume of the block in terms of x. (2]
(c) The block is placed in the tank and the water level rises by 1 em.
(i) Write down an equation in x and show that it simplifies to
x*+5x-300=0, | [4]
(1) Solve the equation x* + 5x —300 = 0. {4)
(lif) Write down the width and length of the block. (1]
Answer the whole of this question on a sheet of graph paper.

Alberto, Bernard and Carlos sell houses.
Alberto charges $600 whatever the selling price.
Bernard charges 1% of the selling price.
Carlos charges $200 for selling prices up to $30 000.
For selling prices more than $30 000, he charges $200 and 11% of the value over $30 000.
For example, when the selling price is $50 000, Carlos charges
$200 + 13 % of ($50 000 — $30 000) = $500.
(a) Use a scale of 2 cm to represent a selling price of $10 000 on the horizontal axis and 2 cm to
represent a charge of $100 on the verticai axis.

Draw on the same grid the three graphs to show the charges made by Alberto, Bernard and
Carlos for selling prices up to $80 000.

Label your graphs clearly. (7]
(b) (i) For which selling price is Alberto’s charge the same as Bernard's? (1]
(i) For what range of selling prices does Carlos charge the least? 12

(i) For which selling price, less than $50 000, does Bernard charge $50 less than Carlos? [2]

-
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2

Anna, Bella and Carla enter competitions together. When they win a prize they divide it in the ratio
3:2: 1 respectively,

(a) In one competition, Bella's share of the prize was $30.
How much did Anna and Carla cach receive? ' [2)

(b) In another competition, the prize which they won was 340 cash and 2 books worth $55 and $25.
(1) Anna, Bella and Carla managed to divide the prize so that the value of their shares was

still in the ratio 3 ; 2 : 1. What exactly did each girl receive? [3)
(if) The total value of the prize (§120) was a 25% increase on its total value last year.
Calculate the value of the prize last year., 3]
A B
x (x = 3)?

The Venn diagram above shows two intersecting sets A and B, and the number of elements in each
region. There are 70 elements in AU B.

(@) (1) Write down an equation in x. (2]
(1) Show that your equation simplifies to x2 — 5x — 50 = 0. (2}
(b) () Factorise x? ~ 5x — 50. (2}
(i) Solve x* —5x-50=0. (M
(c) When n{ANA)=x,
(i) write down the value of x, {1
@) find n(B). (1

AR NTR1IA Maw 09
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On December 21st, the sun rises in Buenos Aires at 05 42 and sets at 20 13.

(a) Find the length of time between sunrise and sunset in hours and minutes. [2)

(b)

NOTTO
SCALE

A plane flies from Buenos Aires (B) to Cordoba (C). It continues to Mendoza (M) before
returning to Buenos Aires. The flight distances are shown on the diagram above.

(i) Showing all your working, calculate angle MCRB to the nearest degree. (5]
(i) The bearing of Buenos Aires from Cordoba is 124°. Write down the bearing of
Mendoza from Cordoba. © (2]

(c) The average speed of the plane was 500 kilometres per hour. The times spent at Cordoba and
at Mendoza were | hour 30 minutes and 2 hours respectively,

() Calculate the total time from leaving Buenos Aires until landing there again.

Give your answer in hours and minutes to the nearest minute. [31
(i) The plane left Buenos Aires on December 21st at 12 40. Will it land in Buenos Aires
before sunset? 1)

038074, 053174 Nov 99 [Tum over
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4
P pP'
NOT TO
SCALE
D
. | h
V 3cm w X Y Z

VWJ‘(YZ is a straight line. A trianglc has sides of length 3 cm, 4 cm and 5 cm. It starts in position A
and is rotated about its verlices through positions B and C to position D, as shown in the diagram

above.

(a) Construct the diagram accurately. [4]
(b) Construct accurately the locus of vertex P as it moves from P to P, (2)
(¢} Describe fully the roialion which maps triangle B onto triangle C. [3)
(d) Describe fully the single transformation which would map triangle A onto triangle D

directly. _ [2)

Answer the whole of this question on a shect of graph paper.

The

table below gives some values of x and y for the function y = f(x).

x -2 -1.51 -1 | -0.5 0 0.5 1 1.5 2 2.5 3 3.5 4
y -13 | -3.6 2 4.6 5 39 2 0.1 -1 | =06 2 1.6 17
(a) Thegraph of y = f(x) is a smooth curve. Using 2 cm to represent 1 unit on the x-axis and 2 cm to
represent S units on the y-axis, draw this graph for —2< x<4, {6}
(b) Use your graph to solve the equation f(x) =0, giving your answers correct to 1 decimal
place. (3]
() Write down a positive integer value of & such that the equation f{x) = k has 3 solutions.  [2]
(d) Write down the order of rotational symmetry of this graph and the coordinates of the centre of
rotation. : (3]
(e) () By drawing a suitable tangent, estimate the gradient of the curve at (-1, 2). [3)
(i) Worite down the coordinates of the other point where the curve has this gradient. (11

058014, 0581/¢ Nov 9
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6 Doctors use a test to find who has a certain illness.

172

. The probability of a positive test result is 0.20.

: However 15% of those with positive test 1¢. ilts do not have the illness;
5% of those with negative test results do have the illness.
(This means that these people are given an incorrect test result.)

(a) Copy and complete the tree diagram below.

has the illness
Positive
o 10 test result 0.15

does not have the iliness

4 0.05 has the illness
‘ Negative
. . test result

does not have the lliness

] B)
; ' (b) Find the probability that a person chosen at random

(i) has a positive test result and has the iliness, ¥]]
(i) has the illness, - (2}

(iif) is given an incorrect test result. (3]
() In a certain towﬁ, 10 000 peoplc, chosen at random, are given this test,
. Estimate how many of these people will
() be told they have the jllness, (1)
(4) actually have the illness. f (2

031074, 038174 Nov 59 {Tum over
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A large circular window is shown in the diagram. The unshaded part is glass and is made up of
small circle and 12 identical shapes. The shaded part is stone.

[For s, use either your calculator value or 3.142.]

()
NOT TO The diagram shows one of the 12 identical shapes.
SCALE
8 ABC is an isosceles triangle and BCD is a semicircle.
A ‘m D BC = 1.4 m and angle BAlC' = 30°,
C
Calculate
() the area of the semicircle BCD, ' ()
(li) the length of AC, showing that it rounds ofT to 2.705 m, (4]
(ili) the area of triangle ABC, 14)
(v) the area of the shape ABDC. (1]

(b) The radius of the small circle is 0.3 m.
Calculate the total area of glass, including the small circle. [3]

(¢) The radius of the large circular window is 4 m,

Calculate the percentage of the window's area which is stone. 3
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Y h
12 b
D
10
8
I
~ils
W
-~
6 C x.p
X
4 G
J
I i
l
- 2
B F
K
A E
1 1
0 ) 2 4 6 8 10 12 X
Four lines are shown on the grid above.
{a) (1) Write down the equation of the line /|. [1
(i) Write down the equation of the line /3. | (1
(1) Write down the value of m and the value of n for the line y =mx +n. 2]
(Iv) Write down the value of p and the value of g for the line y = px +gq. 31
(t) Which of the letters A to X lie in the region where
() x»2, y>mx+n and y>px+gq, ]
(ii) <2, y<mx+n and y<px+.,” . [2]
{c) What is the maximum value of x + y in region G? [2)
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9  Ricardo asks 200 people how much they spend each year on books.
He puts his results in the table below.

(a)

(®)

(c)

Amount ($x) Frequency

0<x<20 50

20<x<40 40

40<x<60 48

60<x<80 30

80<x<120 ' 32
(I} Write down the modal! class. (1]
(i) Calculate an estimate of the mean. (4]

(ill) Explain briefly why, although you have done an exact calculation to find the mean, it is still

an “estimate™, (1]
Answer the rest of this question on a sheet of graph paper.

(i) Make a cumulative frequency table for the data above. 2}

(I} Using 2 cm to represent $20 on the horizontal axis and 2 cm to represent 20 people on the
verlical axis, draw the cumulative frequency diagram, [4]

i

Use your graph to find

(I} the median, (1]
(i) the upper and lower quartiles, . (2]
(iii) the interquartile range. ()

0380/4, 0521/4 Nov 99
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10 The height of a cylinder is 10 cm and its radius is 2.5 cm.

[For =, use either your calculator value or 3.142)

(»)

(@

\
A Y
A Y
.
ty . -
\
\
A Y
3

25cm

NOT TO
SCALE

10cm

A piece of string is wound evenly once around the curved surface of the cylinder, starting at a
point A on the circumference of the top circular face and finishing at B, vertically below A,

A sketch of the net of the curved surface of the cylinder, together with the string AB, is shown
above in the diagram on the right. Calculate the length of the string, AB. (4]

;A A4 = NOT TO

- SCALE

Another string, starting at 4, is wound evenly twice around the c¢ylinder, finishing again at B.
Calculate the length of this string. [3)

Sketch the net when a string, starting at 4, is wound evenly three times around the cylinder,
finishing at B. 2]

A string is wound evenly n times around the cylinder, from A4 to .
Find a formulg, in terms of n, for the length of the string. (3]

038074, 038114 Nov §9
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NOT TO
SCALE

Ix+ 4y =22

0 - Q\.S:

The line y = x + 2 cuts the y-axis at P. The line 3x + 4y = 22 cuts the x-axis at Q.
The two lines intersect at R.

(a) Find the coordinates of (i) P, 1
(ii) @, (2]
{iii} R. [3]

(b) x> 0is one of the four inequalities which define the region OPRQ.
Write down the other three inequalities. [3]

Winston and Anthony take a driving test.
The probability that Winston will pass is § and the probability that Anthony will pass is 3.

(a) Which of them is more likely to pass? (1]
(b) Calculate the probability that they will both fail. ' (2]
(¢) Calculate the probability that only one of them will pass. (3]

(d) If Winston fails he will take the test again,
The probability that he will pass at any future attempt is 3.

() Draw a tree diagram to show the probabilitics of Winston passing or failing on cach of his

first three attempts. 31
(i) Calculate the probability that he will pass at his third attempt. (2]
(i} Calculate the probability that he wili not need more than three attempts to pass. (3]

0580/, 058114 5 2000
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170

160

150

140

130

Mass
{(grams
per person
per week)

120

110

100

90

80

70

-
1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

Year

The line graph shows how many grams of bananas were caten per person per week in Europe between

1984 and 1994,
(a) Between which two years did the largest yearly increase take place? (1]
(b) What was the percentage increase between 1984 and 1994? [2]
]

Give your answer as a fraction in its Jowest terms. (2]
(d) There were 497 million people in I -. :pe in 1990.

Calculate the total mass of bananas eaten in Europe in 1990.
Give your answer in tonnes, correct to two significant figures. 3) .
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P
@ NOT TO
SCALE
Q
R

The points P, Q and R lie on the circumference of a circle, centre 0.
PQ =5cm, PR =8 cm and angle QPR =70°.
(a) Calculate the .area of triangle POR. {2}
(b) Calculate the length of the chord QR. (4]
(c) Find the size of the obtuse angle QOR. (1]
(d) Show that the radius of the circle is 4.18 cm, correct to three significant figures. [4]
(€) Taking the radius of the circle as 4.18 cm, calculate the length of the minor arc QR. {3]
() Find the size of the reflex angle QOR. (1]
() (i) Write down the value of cos 295°, {1]

(ii) If sin x and cos x are both negative, between what values must x lie? [2]
(b) The depth of water (d metres) in a harbour is given by the formula

d = 5+4 sin 301°, where ¢ is the time in hours after midnight.

() Find the depth of water at midnight. 1]

(i) Find the depth of water at 10 a.m. (2]

(iif) What is the greatest depth of water in the harbour? [2]

(iv) At what times of day is the depth of waler greatest? (2}

(¥) What is the least depth of water in the harbour? (1

0580¢4, 058174 5 2000
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A 1

6 -5 -4 3 22.1/9 1

The points A (-5, 1), B (-1, ~1) and C (2, 5) ar¢ three vertices of a rectangle ABCD.

(a) (i) Write down the coordinates of ... (1]
(li) Calculate the length of the line segment AB. [2]
(iif) Calculate the area of the rectangle ABCD. (2]
(b) () Find the equation of the line in which AD is the reflection of BC. (3]
(ii) Describe fully a single transformation (not a reflection) which maps A onto D and B onto C.
(2}
2
(c) The matrix M = ¥ 2843 .
| 10
(i) The transformation represented by the matrix M maps A onto C.
Show that 5x*-2x-3=0. (2}
(ii) Solve the equation 5x2-2x-3=0. : (2]
(ii) Calculate the inverse matrix M~ whenx = 1. (2]

0580r4, 0581/4 5 2000 {Turn over
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The formula for the volume of a pyramidis § base area x perpendicular height.

(a)

(b)

(c)

¢« D

hcm

A becm

In the pyramid ABCD, ABC is the base and D is the vertex,
Angle BCA = angle DAC = angle DAD = 90°,
AD=hcem,AC=bcmand BC=acm.

(i) Write down a formula for the volume of the pyramid ABCD in terms of a, band h. [2]
(ii) Ca}culale the volume of pyramid ABCD whena=6,b =15 and h = 8. [2]

P

NOTTO
SCALE

—
[
(7]
a —— ————

r

— ——

'R w  3)em S

The pyramid PQRST has a rectangular base with ST = x cm and RS = (x + 3) cm.
The height of the pyramid, OP, is 12 cm, where O is the centre of the rectangle.

(i) Write down a formula for the volume of this pyramid in terms of x. 2]
(i) When the volume is numerically equal to the perimeter of the rectangular base, show that
2t44x-3u0, (21
(iif) Solve the equation  2x?+4x-3=0,  giving your answers correct to 2 decimal
places,
Show all your working. ' (51
(iv) Use your answer to part (ii) to write down the length of RS. (1}
(v) M is the midpoint of ST. Calculate angle PMO. (3]
(i) What is the r.name given to a pyramid with a circular base? 1]
(i) Write down a formula for the volume of this pyramid if the radius of the circular basc is r
and the perpendicular height is A. ' {1}

05804, 053174 S 2000
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Aunswer the whole of this question on a shect of graph paper.
500 eggs were sorted by mass into five different sizes.

’

Mass (i grams) Frequency
Smali I5<m<40 20
Medium 40<m<50 60
Standard 50<m< 60 200
. Large 60<m<75 180
Extra large 75<m<80 40

(a) Draw an accurate histogram to represent this information.
Use a scale of 2 cm to represent 5 grams on the horizontal axis, and an area scale of 1 square

centimetre to represent 5 eggs. {6
(b) Calculate an estimate of the mean mass of these eggs. , [4]
(©) A
500
400 y

Cumulative 3gg
frequency

200 -
ri
160
0 -
35 40 45 50 55 60 65 70 15 80
Mass (g)

This cumulative frequency curve has been drawn using the information in the table above.

(i) Explain why the point (60, 280) is on the curve. [2)
(i) Estimate the median mass of the eggs. {1}
(ill) Bstimate the interquartile range of the masses of the eggs. [2)

038044, 0358174 § 2000 [Turn over
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C . The diagram shows a window ABCDE.

H NOT TO ABDE is arectangle.
! SCALE BCD is an arc of a circle with centre O
A F . D —r— and radius x cm.
N -F el The tolal height of the window is 90 cm.
: ‘\\ | //’ AB =ED =80 cm and AE = BD » 40 cm.
N P s The line OC is perpendicular to BD, and
90cm 0 BF = FD.
80cm
A 40cm E
(a) (i) Write down, in terms of x, the length of OC and the length of OF. [1]1
(ii) Usec Pythagoras’ Theorem in triangle OFD to write down an equation in x. [2]
(iii) By solving the equation, show that x = 25. (1}
(b) Using a scale of 1 cm to represent 10 cm, construcl an accurate drawing of the window. (4]
(c) Find the area of the window. (For x, usc either your calculator value or 3.142.) [5]
(d) The window is made of glass 2 mm thick.
The mass of 1 cm? of the glass is 6.5 grams.
Calculate the mass of glass in the window, giving your answer in kilograms. i3]
10 Throughout this question, remember that 1 is not a prime number,
(a) Find a prime number which can be written as the sum of two prime numbers. (1]

(b)

(©)
(@)

Consider the statement

“All even numbers greater than 15 can be written as the sum of two different prime numbers in
at least two different ways.”

For example, 20=3+17=7 + 13.

(i) Show that the above statement is true for 16. (1}
(i) Find a number between 30 and 50 which shows that the statement is false. [2)
Show that 16_can-be written as the sum of three different prime numbers. (1]
Consider the statement |
“All odd numbers greater than 3 can be written as the sum of two prime numbers”.

Is it true or false? Justify your answer. (2]

053(vd, 038174 5 2000



185

International General Certificate of Secondary Education
UNIVERSITY OF CAMBRICGE LOCAL EXAMINATIONS SYNDICATE

MATHEMATICS 0580/4, 0581/4

PAPER 4
Wednesday 8 NOVEMBER 2000 Morning 2 hours 30 minutes

Additional malerials:
Answer paper
Electronic calculator
Geometrical inslruments
Graph paper (1 sheel)
Mathematical tables {oplianal)
Tracing paper {optional)

TIME 2 hours 30 minutes

INSTRUCTIONS TO CANDIDATES

Write your name, Centre number and candidate number in the spaces provided on the answer paper/
answer booklet

Answer all questions.
Write your answers on the separate answer paper provided.

All working must be clearly shown. It should be done on the same sheet as the rest of the answer.

Marks will be given for working which shows that you know how to solve the problem even if you get the
answer wrong.

If you use more than one sheet of paper, fasten the sheels together.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets [ ] at the end of each question or part question,

_ The total of the marks for this paper is 130.

Electronic calculators should be used.

If the degree of accuracy is not specified in the question, and if the answer is not exact, the answer
shauld be given to three significant figures. Answers in degrees should be given to one decimal place.

For x, use either your calculator value or 3.142.

This question paper consists of 8 printed pages.

S8 (KNDJ) QK07555/3
© UCLES 2000 [Turn over



186

: '
LABOUR NOTTO
Q SCALE
:
A company’s accounts for 1998 are shown in the pic chart above.
The prpﬁt was $36 000 and the labour costs were $75 000.
(a) (i) The angle in the profit sector is x°. Show that x = 72, 1]
(ii) Calculate the amount paid for materials. (21
(iii) Find theratio tax: profit  in its lowest terms. 2
(b) In 1999 the labour costs were $78 000.
(i) - Write 78000 in standard form. m
(i) Calculate the percentage increase in labour costs from 1998 to 1999. (2
(&) The labour costs of $78 000 in 1999 werc 160% more than the labour costs in 1993.
_ Calculate the labour costs for 1993. (2}
3 0 0 1 P
2 @ (5 s o) (q) ; (—-26)_
4 -3 2 r 35
Find the values of p, g and ., (4]

t 6 -5t 6
b M= (‘ Sr) and” M= ( b -r) where M- is the inverse of M and 1 2 0.

Write down an cquation in ¢ and solve it. . [4)

@ x 2) (J:) = kx is a matrix equalion.
5

(i) ‘Find the value of kif 2 +8x+10=0. : 1

(ii) Solve thcequation £+ 8x+10=0.
Show all your working and give your answers correct to 2 decimal places. (5]
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NOT TO D
D SCALE

Diagram 1 Diagram 2

The diagrams show a triangular prism ABCDEF and a rough sketch of one of its possible nets.
AB=4cm,BC=5ecm,AC=6cmand CF=7cm.

(a} Calculate, correct to one decimal place, the angle ABC shown in Diagram 1. {4]

| (b) Construct accurately the net of the prism shown in Diagram 2.
- Label every comer of your net with the appropriate letter A, B, C, D, E or F. [5]

(c) Taking any measurements from your net which you may need and showing all your working, calculate

(i} the total surface arca of the prism, - [3]

(ii) the volume of the prism. (2]

4

Answer the whole of this question on a sheet of graph paper.

The equation /4 = 20t - 5@+ 1 gives the height h metres above ground level of a stone f seconds after it
has been thrown vertically upwards. Some values of A and r are given in the following table.

¢ 0 Q.5 1 1.5 2 2.5 3 35 4 4.5
h 1 } 975 |, 16 19.75 21 a 16 .75 b c
{a) Calculatc the values of g, band c. - - C _ . ) ' - [3)

(b) Using a scale of 2cm to represent 0.5 seconds on the horizontal f-axis and 2cm to represent 4 m on the
vertical i-axis, draw the graphof h=20t-512+1 for0<(=<4.5. " {5]

(¢) Use your graph to answer these questions.

(i) What is the value of £ when the stone rcaches ground level? . {1]
(if) For how long is the stone more than 12 m above the ground?

Give your answer in seconds to 1 decimal place. (2]

(iif) How far does the stonc travel altogether in the first 3 seconds? (2]

(d} (i) Draw a suitable tangent on your graph and use it to calculate an estimate of the gradient (slope)
when 1= 1. &)

(i) What quantity does the gradient measure and what are the units for this quantity? (2)
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A belt PORSTU passes round two whecels, which tum when the belt moves.

The larger wheel has radius 30cm and centre A, The smaller wheel has radius 10cm.and centre B.
Angle TAP = 130°.

(a) Explain why thc angles at P, Q. S and T arc all 90°. m
(b) Find the size of angles PUT, @BS and QRS. {4]
(c) The smaller wheel makes 12 revolutions in a clockwise direction. How many revolutions does the

larger wheel make and in which direction? {2]

NOT TO

This diagram represents part of the diagrau. .t the top of the page.
~ The perpendicular from B meets PA at X.

(i} Work out the length of AX and the sizc of angle PAB. (1

(ii) Find the distance between the centres A and 8. 3]

USBOH WO



One teacher from Argentina, onc from Brazil agd it
One of these five teachers is chosen at random to
random to write a report.

189

om Namibia attend an international conference,
peech, and one of the remaining four is chosen at

(a) Copy and complete the probability trec diagram below, showing the countries from which the

tcachers were chosen.

Makes a specch Writes a report
0.25 Brazil
Argentina ~ Namibia

Argentina

Brazil

Namibia

Namibia

Brazil

Namibia

(b) Calculate the probability that
(i) both the chosen teachers were from Namibia,
(i} ncither of the chosen tcachers was from Namibia,

(iii} the teacher from Brazil was not chosen.

{c) One of the remaining three teachers is chosen at random to chair the conference.

Calculate the probability that this is the teacher from Brazil.

Argentina”

(4]

2)
(3)
(3]

2l
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(a)

(b)

(3]

(d)

(e

-4 3 2 - 0 1 2 3 4 5 6 7

Triangle T is mapped onto triangle U/ by a singlc transformation.
Describe this transformation fully.

Triangle Vis a rotation of riangle U about the origin by 8° anliclockwise.
Calculate @ correct to 1.decimal place.

Triangle W is an enlargement of triangle V, centre (a, 0), with scale factor k.
(i) Calculate the value of £.
(i) Find the valuc of a.
(i) Find the area of triangle U.
(ii} Find the cquation of the hypotenuse of triangle U.

A triangle similar to T has an arca 64 times larger than that of T.
Calculate the length of the hypotenuse ~f this triangle.

10

wY
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[2)

3}

(2}
{2
(2
(2)

{3)
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7

On television a weather forecaster uses 2 cloud symbol shown in the diagram.

Its perimeter consists of a suﬁight line AE, two semicircular arcs APB and DQE and the major arc BRD of a
circle, centre C.

AE=75cm,AB=DE=3cmand BC = CD=28cm.
Angle BAE = angle DEA = 70° and X is the midpoint of 8D.
[For r, use either your calculator value or 3.142.)

R

A 7.5¢m E

(@) () Usc the trapezium ABDE to show that BX = 2.724 cm. (4]
(i) Calculate angle BCX. [2)

{b) Calculate
(i} _the area of triangle BCD, [3]

) (_ii) the arca of the trapezium ABDE, [4) -

(iii) lh;: area of the rriajor scctbr BCD, [3]
(iv) the total area of the cloud symbol. | [3]
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8

A teacher asks four students to writc down an cxpression using cach of the integers 1, 2, 3 and n exactly
once.
/-
Ahmed's expression was (3n + 1)2,
Bumni's expression was (24 + 1),
Cesar’s expression was (2n)3*1.

Dan's expression was (3 + 1)2%,
The value of each expression has been worked out for a = I and put in the Lable below.

(a) Copy and completc this table, giving the values for each student’s expression forn=2,0,-1and -2.

n=2 nol n=0 n=-l .n==2
Ahmed ; 16
Bumni 27
Cesar 16
Dan 16 (8]

(b) Whosc expression will always give the greatest value
(i ifn<-2,
(i) ifn>27 _ (2]

(c) Cesar's cxpression (2n)* can be written as an® and Dan's cxpression (3 + 1)*7 can be wrilten as ¢”.
Find the values of a, b and ¢. (3)

(d) Find any expression, using 1, 2, 3 and n exactly once, which will always be greater than 1 for any
value of #. {1]
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(a) 12 friends take  holiday logclhcr-in Jordan and Saudi Arabia.
9 have already been to Jordan and 4 have alrendy been to Suudi Arabia. |
The probability that one of the 12 friends, chosen at random, has already been Lo both countrics is i

()  Write down the number of friends who have alreudy been to both countrics.

(li) Copy the Venn diagram below.

;‘c

J = (those who have already L._ 210 Jordan) and
§ = [those who have already been to Soudi Arabia].
Write the aumber of friends in each part of your Yenn diagram. 141

(iii) Write down the value of  n(J U S). (4
{b) Ahmed changed 100X Riyals into Dinars. The exchunge rate was | Dinar = 5.28 Riyuls.
He then divided the Dinars between himself, Yousel and Ibrohim in the ratio2:3 ¢ 1.
How many Dinars did Ahmed keep for himsell? Give your answer lo the nearest Dinar, 131
North
i
13
7
Joa’
NOT TO SCALE

A bout B is 1200 metres from a lighthouse L and 750 metres from u rock R. Angle LLBR = 110°.
() Calculate

(i) the length LR, correct Lo the . ~zrest metre, i

(ii) angle BLR, correct to the ncarest degree. {
(b} The bearing of  from L is 053°.

Calculate

(i) the bearing of L from B, [
(1) the bearing of B from R.
(¢) The boat is sailing due south.
the lighthouse.

Calculite, to the nearcst melre, its closest dislance 10
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Answer the whole of this question on one sheet of graph paper.

(a) Using a scale of 1 centimetre to represent 1 unit on each axis, draw an x-oxis for -6 < x = 10
and a y-axis for-6 = y < 8,
Copy the letters IGCSE accurately fio.. the diagrom above onto the same position on your graph
paper. Each letter is 2cm high and 1 cm wide.
[For example, the letter [ lics in the rectangle | < x=2und4 <y < 6.] (2}

(b) Draw accurately the image of your letters under the following transformations.

(i)

(i)

iii)
(iv}

(v)

(c) (i)

(ii)

Rotate your letter 1 by 90° clockwise about the origin. 12}
Reflect your letter G in the y-axis. 121
Enlarge your letter C, scale fuctor 4, centre (7, 7). 2]
AN
Translate your letter S by the vector (_4). 121
Streich your leuter E paralle] to the y-axis, stretch factor 0.5, with the X-axis invarint. 12}
Find the transformation myatrix M which represents rotation by 90° clockwise about the vrigin.
121
Find the inverse matrix M~! and describe in words the transformation which it represents. 1M

MY, B Junit] I Purn over
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Answer this question without using graph paper.

Als l‘hc point (2, 5) and B is the point (8, 2).

(s) Find the equation of the linc AB. {2
(h) Calcukute the length of the linc AB, giving your answer corrcct to 2.decimal places. 121

(¢) fFind the coordinates of the point C such that A is the midpoint of BC.

(dj Point D lies on the line y = 2 and has coordinates (x, 2).

Find two possible values of x if the arca of tiungle ABD is 15cm?. 13

Answer the whole of this question on a sheet of graph paper.

(a) Using a scale of 1 centimelre to represent | unit on each axis, draw on x-axis for -6 < x =< 10
and a y-axis for -2 € y < 12.

Mark the points A (-6, 1), 8 (-3, 10) and C (9, 6).
Draw lhe triangle ABC. 12]

(b) Construct the locus of points

(i) 7cm from A and inside triungie ABC, : (21
() equidistant from B and from C, (2]
(i) equidistant from BC and from AC. (2]

{¢) Shade the region inside triangle ABC which is Jess than 7cm from A and nearer 10 BC than to AC.
Lubel this region R. (2]

(d) Shade the region inside triangle ABC which is nearer to C than to B und ncarer 10 BC than to AC.
Labe! this region §. (2]

wAVd, ML Jenltl
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Monica received x marks in a test. Sandra received 4 marks more than Monica.

(a) Wrile down Sandra’s mark in terms of x.

(b) When Monica subtracts 7 trom her mark and squares the result,

mark.

(1) Write down an equation in x and show that it simplifies to

197

her answer is | more than Sandra’s

2-15x+44=0, 13
(ii) Solve the equation 52 — 15x + 44 = 0. (3]
(€} The test was marked out of 10. Write down the mark received by cach girl. ("
First number
1 2 3 4
L | ] |
() — . . ] .
Second ! ] *
- number o _| s s. . @ ®
3 - . . L »
4 - . . . .
Diagram | Diagrum 2
The wheel in Diagram 1 has one of the numbers 0 to 4 in each of its five identical sectors.
The wheel is spun and when it stops the arrow points to n number.
All numbers are equally likely. '
Diagram 2 shows the possible outcomes when the wheel is spun Iwice.
(a) Find the probability that
(I) both numbers are 3, 1
(i) bqth numbers are the same,
(H1) the sum of the two numbers is 6, 121
(lv) the product of the two numbers is 8 or more, 121
(v) the product of the two numbers is less than the sum. 121
{(b) S = {all possible values of the sum of the two numbers].
P = {all possible values of the product of the two numbers).
(1) List the clements of S. 12
(i) List the elements of P. 121
dif) Find SN P, 121
[ I NENT i] I-mrn over



(a)

100<h<125 75<h<100

a
|

125<h<150 150<h<170

The heights, h centimetres, of 60 children are shown in the pie chart above.

(1)
@in
(i1)
(iv)

What is the angle in the 100 <h < 125 sector?
How many children have a height less than or equal to 100 centimetres?
How many children have a height less than or equal to 150 centimetres?

Write down the width of each class interval.

198

Which of the four groups in the pic chart would give the highest bar in a histogram?

Explain your answer, but do not draw an accurate histogram.

(b) The 60 children are asked how many pets they have, The results are shown in the tablé

Find
(D
it

(1)

Numberofpets] O 1 2 3 4 5 6
Frequency 16114 3 9 7 6 5

the mode,
the median,

the mean number of pets per child.

below,

(1l
[

B3l

(1]
(2]
(2]
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NOT

SCALE

A cone, ATB, and a section of a sphere, ASB, share the same circular base, centre C, radius r.
The height, 7C, of the conc is & and STOC is a straight linc.
"The radius, OB, of the sphere is R and the height, CS. of the section of the sphere is H.

(a) r=6cm,h=14cmandR= 10cm.

(i) Calculate the volume of the cone ABT.
[The volume of a cone with base 1 .. 5 r and height A is %m’h.l
(i) Show that the height, SC, of the section of the sphere is 18 cm.
(ilf) Calculate the volume of the sccli-on of the sphere ASB.

[The volume of a section of a sphere, radius R, height His -:I.;JIH2(3R -H).]

199

12)

(2l
12]

(Iv) Find the percentage of the volume in the section of the sphere not occupied by the cone. 121

(b) In a different sphere section, R = Jem, h=2rcmand 7S = lcm.

(1)  Write down the height, SC, in terms of r and show that 0C = (2r-2)cm.
(i) Use Pythagoras' theorem in triangle OCB to find oClintermsof .
(lil) Use your answers to parts (b)(i} and (b){(I) to show that 52~ 8r-5=0.
(i) Solve the equation 52 - 8r-5=0.
Show all your working, and give your answers correct 10 2 decimal places.

(v) Write down the height of the cone.

121

{1
13

51
(1

naerd, L3N Juniit
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10

'
Y

1
|

E f c H
(a) Write down which one of the sketch graphs ubove labelled A to H shows cach uf the following: "l.‘-
(1) aspeed —time graph for acer which starts from rest and has constant.acceleration; 12] __
h y=o 41 12) "
(i) yis inverscly proportional to I 12]
(iv) the sum of x and y is constant, 12
(v) y=cosx for 0° < x =< 90% (21
(vl) 2 distance ~ time graph when the speed is decrensing. 12}

(b) Write down an equation for skeich graph D if it passes through the poiats (1, 1) and (2, 4) and, when
extended ta the left, has line symmetry atout the vertical axis. '

Wmrd, 5811 bt
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In an election in Anyville, the Blue party got 40% of the voles.
The Orange party got 11 424 votes which was seven eighlhs of the Blue party vole.
Some peopic voted for other parties and so...e did not vote at all.
(a) Calculate

(i) how many people in Anyville voted for the Blue parly, [2]

(ii) how mahy people in Anyville voted. )
(b) There were 42 320 people in Anyville.

Calculate the percentage of people in Aﬁyville who did not vote. {21
(¢) There were 572 senators in the new National Assembly. |

The numbers of senators in the Blue, Orange and other parties were in .the ratio

Blue : Orange : Others =6:3: 2.
Calculate
(i) the number of senators in (he Orange party, [2)

(i) the difference between the number of senators in the Blue party and the number
who were not in the Blue parly. ‘ (31

NOT TO
SCALE

The diagram shows the circular cross-section of a horizontal pipe.
The shaded area shows water lying in the pipe.

The circle, centre O, has a radius 63.7 cm and angle AOB = 46°.

(n) . Calculate the arc length AWD. (3}
(b) Calculate the length of the straight line AB. (3]
(c) Calculate the length of the perpendicular from O to AB. _ 2)

(d) Write down the greatest depth of waler in the pipe.

Give your answer carrect lo the nearest millimetre. (2]

QS8OY4, (SR 1H (VNI
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(a)

In the diagram, MN and PQ are parallel and MQ and NP meet at 0.
(i) Show that triangles MNO and (PO are similar. (2]
(i) OM =5cmand ON =3 cm. OP =(y+ 1)cmand 00 =(y-2)cm.

2v-2 v+

Explain why 3 == [1}
(iii) Solve the equation in part (a){ii). _ ' [3]
(iv) Find the length of NP, . (1]
(b) (i) Write down the value of sin 30%as 2 fraction. )
(i) NOT TO
' SCALE
B . .
In tri:mg‘lc- ADC, angle ACB = 90° and angle ABC = 30°.
AC ={x - 3)*and AB = (30 - 4x).
Use your answer to part (b)(i) to write down an equation in X.
Show that it simplifies to x* — v =6=0. {3)
(iii) Solve the equation x* —4x-6=0.
'Show all your working and give your answers correct to 2 decimal places. {4]
(iv) Find the length of AB when AC is greater than 10. [2)

QIAA, OSRAIS OO {Turn over
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You do not need to copy this diagram.

The coordinates of P, Q and R are (4,2), (6,2) and (8,4) respectively.

The points Q and R lie on the line [.

(a) Find the new coordinates for

(i) P, after reflection in the line l,

-

.. . -1
(iiy Q, after translation by the veclor( )
3

(iii) R, after a rotation of 90° anticlockwise aboul centre P.

(b} The coordinates of S, T and U are (2,2).(3.2)and (4, 3) respectively.

(c)

()

(i) Describe fully the single transformation which maps triangle PQR onto the
shaded triangle STU.

(i) Find, in the form 1:n, therato  areaof triangle STU : area of triangle PQR.

Find the new area of iriangle PQR when it is stretched parallel to the y-axis with
scale factor 3 and the x-axis invariant.

. ) 2 3
(i) Find the inverse of the matnix ( )

-1 1
ey - . 2 3x 6
(ii) A point W has coordinates (x, y) such that l v s |

Find the coordinates of W,

204

{2)

(2)
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5  Answer the wholce of this question on 2 sheet of graph paper.

(a) 100 seeds were treated with fertilizer and the heights (/7 cm) of the plants which grew are
given in the cumulative frequency tuble below.

Height (/7 em) H<S H <0 <15 120 | H<30

Cumulative frequency 0 5 25 85 100

(i) Using a scale of 2 cm to represent 5 cm on the horizontal H-axis and 2 cm to represent
20 plants on the vertical axis, draw a cumulative frequency diagram for these plants. (5]

(i) Find the median, the lower quartile and the interquartile range. (3]

(iii) Write down the number of plants in the 15 < H < 20 group. (1]

(b) Another 100 seeds were not treated with fertilizer and the heights (h cm) of the plants
which grew from these seeds are given in the grouped frequency table below,

Height (hem) || 0<h<s | 5<h<10 | W<h<15 | 15<h<20 20 < < 30 |

Frequency 10 20 45 23 2

You do not need to draw another graph.

(i) Calculate an estimate of the mean value of /1. ' {4]
(i) Write down the class which contains the lower quartile. (1]
(iii) Write down the class which contains the 901th percentile. (]

(c) ‘The two groups of 100 plants are combined. One of these 200 plants is chosen at random.

(i) Find the probability that its height is less than or equal to 10 ¢m. (2]
(ii) Given that the plant height is less than or equal 1o 10 cm, what is the probability
that it was treated with fertilizer? 2]

0SSRV, DSKIA QXN [Turn over
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The graphs of v = f(x) and y = g(x) are drawn on the grid above.
The line v = g(x) is the tangent to the curve y = f(x) at x = 0.75.
(a) Find
(B 1.5, 1]
(ii) g(9). (1
(iii) g-' (-0.5). o (1]
(b) (i) Find the range of values of x such that f(x) > g(x). ' {2
(i) Solve f(x)=0. 2
(iii) Find the range of values for & when f(x) = & has 3 different solutions, 2]
(¢) Caleulate the gradient of ¥ = f{x) where x = 0.75. 3]

{d) Solve I -f(x)=0. {3)

LSS0, (AR 14 LYNAK
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NOT TO
SCALE

GRUMPY GUY HAPPY HAL

Grumpy Guy and Happy Hal are children’s tovs. Each is made from a solid hemisphere, a cylinder
and a cone.

[The volume of u sphere, radius r, is inr? and the surface area of a sphere is 4nr°.
The volume of a cone, base radius r and perpeadicular height /i 1s {rrih and the surface area of aconz
is ;trf where [ is the slant height.)

(2) Grumpy Guy has a radius of 3 cm. The heizht of his cylinder is 7 cm and the perpendicular
height, A, of his cone 15 4 cm.

Catculate for Guy
(i) his volume, (4]
(ii) his surface area, ' (5]

(b) Happy Hal has a radius of x ¢m. The height of his cylinder is x cmand the perpendicular height
of his cone is also v cm.

Find for Hal

(i) his volume in terms of 1 and ., (3

(ii) his volume when v =13, (n
(c) Happy Hal is made from two materials. The hemisphere is made from a heavy material and the

rest from a lighter material,

The mass of the hemisphere is half the mass of the whole oy,

Find, in its simplest form, the ratio

mass of hemisphere : mass of cylinder : mass of cone. {3

Qstvd, D3RI (AN [Turn over
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Answer the whole of this gucstion on a sheet of graph paper.

There are x girls and ¥ boys in a school choir.

(a)

(b}

(c)

(i) The number of girls is more than 1.5 times the number of boys in the choir.

2x
Show that y < 3

(ii) There are more than 12 girls in the choir.
There are more than 5 boys in the choir.
The maximum number of children in the choir is 35.
Write down three more inequalities.

(i) Using a scale of 2 cm to represent 5 children on each axis, draw an x-axis for

0% v ed0and a v-axis forG< v 40.

(i) Draw 4 lines on your araph to represent the inequalities in part (a).
Shade the unwanted parts of the grid.

The school buys a uniform for each choir member.

A girl's uniform costs $25. A bov’s unifonn costs $20. _

i
Find the maximum possible cost for the choir uniforms. Mark clearly the point P on
vour graph which you use (0 calculi. . this cost. 2

i

208

(h

(3]

(i}

73

(a)

{b)

Write down the next two terms in the sequence
7, 10, 15, 22,

Write down the next term and the SOth tern in the sequence

4 5
9' 1

L NS ]
1w

Write down the next two terms and find an expression for the nth term in the sequence

17, 13, 9. 5,

(2]

[3]

4
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(a) One day Amit works from 08 00 until 17 00.
The time he spends on filing, compuling, writing and having lunch is in the ratio

1

Filing: Computing: Writing: Lunch= 2:5:4: 1,

Calculate the time he spends

(i) writing, 0
{1]

(ii) having lunch, giving this answer in minutcs.

(b} ‘The amount carmed by Amit, Bernard and Chris is inthe ratio 2: 5: 3.
Bernard cams $855 per week.
Calculate how much

(i} Amit cams cach weck,

(1]
(1

(ii) Chris cams cach week.

(c) After 52 wecks Bernard has saved $2964.
What fraction of his carnings has he saved?
Give your answer in its lowest lenms,

(2]

(d) Chris saves $3500 this ycar. This is 40% morc than he saved last year.
Calculate how much he saved last ycar.

&)}

North

NOTTO
SCALE

88m

OABC is a ficld.

A is 88 metres due North of 0.

B is 146 metres from O on a bearing of 040°.

C is equidistant from A and from B. The bearing of C from O is'098°.

(@) Using a scale of I centimictre to represent 10 metres, make an accurate scale drawing of the field

OABC, by

(i} constructing the triangle OAB, 3]
(i) drawing the locus of points cquidistant from A and from B, [2)
(iii} compleling the scale diagram of OABC. (2]

OSHVE, USRI/ Juni)2
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(b) Use your scale drawing to writc down

(i) the distance OC correct to the ncarest incltre,

{1}
(i) the size of angle OAB corrcet to the nearcst degrec. (i]
(¢) Find the bearing of A from B. (2]
(d) " A donkey in the ficld is 1ot more than 40 metres from C and is closcr to B than to A.
Shade thie arca where the donkey could be and label it D, 3]
(€) A borsc in the ficld is not more than 20 metres from the side AZ and is closer to A than (o B.
Shade the arca where the horse could be and label it J1. 3]
Paula and Tarek 1ake partin a quiz.
The probability that Paula thinks she knows the answer to any question is 0.6.
1f Paula thinks she knows, the probability that she is correet is 0.9,
Othenwise she gucssés and the probability that she is correet is 0.2.
(a) - Copy and complete the tree diagram.
correct answer
Paula thinks
06 she knows .
wrong answer
0.2 correct answer
. Paula
....... gucsses .
[ WIONg answer 3]
(b) Find the probability that Paula
(i) thinks she knows the answer and is correcl, (1]
(i) gets the correct answer, (2]
(¢) The probability that Tarck thinks he knows the answer 1o any question is 0.55.
* If Tarck thinks he knows, he is always correcl.
Otherwise he guesses and the probability that he is correct is 0.2.
(i) Draw a tree diagram for Tarck. Write all the probabilitics on your diagram. 3]
(i) Find the probability that Tarck gcts the correct answer, [2
(d) Thereare 100 questions in the quiz,
Estimate the number of correct answers given by
(i) Paula, (1)
(i) Tarck. (1}

O330¢4, USTIA Jundd ['Ihrn over



A sphere,

A straight

ceatre C, rests on horizontal ground at A and touches a vertical wallat D, -

plank of wood, GBW, touches the Sphere at B, rests on the ground at G and against the wall at W.
The wall and the ground meet at X,

Anglec WGX = 42°,

(a) Find the values of , b, ¢, d and e marked on the diagram,

(b) Write down one word which completes the following sentence.

‘Angle CGA is 21° because triangle GBC and triangic GAC are

(c) The radius of the sphere is 54 cm.

t)
(i)
(iti)
(iv)

Calculate the distance GA. Show all your working.
Show that GX = 195 cm correct to the ncarest centimelre,
Calculate the lengih of (he plank GW.

Find the distancc BW.

212

(5]
(1

(3]
[1)
3]
[

Answer the whole of this question on a shecet of graph paper.

Dimitra stands by a river and watches a fish.
The distance (d mctres) of the fish from Dimitra after ¢ minutes is given by

d=(+1)2+ 28 90
{(t+1)

Some values for o and 1 arc given in the table below.

f

0

0.5 l 1.5 z 2.5 K] 3.5 4

d

r

143 8 3.5 3 6 8 109 | 146

359

(a) Find the values of poqand r,

03IV4, 03814 Juni2
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(b) Using a scalc of 2em to represent | minute on the horizontal s-axis and 2cm to represent
the ventical d-axis, draw the graphof d=(r+ 1)+ 48 -20 forO0s=t="17,

(+1)

213

10 metres on

(6]

(c) Mark and label F the point on your grap.. hen the fish is 12 metres from Dimitra and swimming

away from her. Write down the valuc of 7 at this point, correct to one decimal place, [2]

(d) For how many minutes is the fish less than 10 meires from Dimitra? [2)

(c) By drawing a suitable line on your grid, calculate the speed of the fish when = 2.5. (4]

An cquilateral 16-sided figure APAQD ...... is' furmed when the square ABCD is rotated 45° clockwise

about its centre to position A’B'CD",

AB=12cmand AP = xcm.

(@) (i) Usetriangle PA'Q to cxplain why 22 = (]2 - 202 [3}
Show that this simplifics to a2 — 24x + 72 = 0, 3}
(ii))  Solve a2 — 244 + 72 = 0. Give your answers correct (o 2 decimal places. (4]

(b) () Caleulate the perimeter of the 16-sided figure. [2]

(i) Calculate the area of the 16-sided figure, 3]
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(a) Describe fully a single transformation which maps both

(i) Aonto Cand Bonto D,

214

(2}

{ii) AontoDand BontoC, {2)

(iii) A onto P and B onto Q. (3]

(b) Describe fully a single transformation whicl maps trianglc OAB onto triangle JFE. 2]
(c) The matrix M is 0 -1

| -1 0/’

(i} Describe the transformation which M represents. (2}

(ii} Writc down the co-ordinates of P after transformation by matrix M. 2]

(d) (i) Write down the matrix R which repre..nts a rotation by 90° anticlockwisc about 0. 2]

(i)  Write down the lctier representing the new position of F after the transformation RM(F). (2}

OSIve udsid Jund2



7 215

(a) Ascctorofa circle, radius 6em, has an angle of 20°,

NOTTO
ﬂ SCALE

Calculate 6cm
(i}  the arca of the sccior, 2
(ii) the arc lenpgth of the sector (2]
(b)
NOT TO
SCALE
S5cn
A whole clicese is a cylinder, radius 6 cm and lieight Scm,
The diagram shows a slicc of this cheese with sector angle 20°.
Caiculate
(i} the volume of the slice of cheesc, [2]
(ii) the total surfice area of the slice of cheese. (4]
(¢} The radius, r, and height, A, of cylindrical checscs vary bul the volume remains constant,
(i)  Which one of the [ollowing statcments A, 8, Cor D is true?
A:  his proportional 1o r.
B his proportional 1o /2.
C. his inversely proportional to r.
D: his inverscly preportional to /2, (2]
(i)  What Bappens o the height iof (he cylindrical cheese whien the volume remains constant but the
radius is doubled? (2)

0N, 038114 Junld [Turn over
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9 (a) The number of people living in six houses is

3, 8, 4, x y ad g
The median is 74 .
The mode is 8.

The mean is 7,

Find a value for caclh of x, y and z. [5]

(b) The grouped frequency table below shows the amount {(3A4) speat on travel by a number of students.

Costoftravel ($A) | O0<A <10 |10<A <20 | 20<A = 40

Frequency 15 m . n

(i) Writc down an estimate for the total amount in terms of m and n. [2]
(i) The calculated estimate of the mean amoun is $13 cxacily.

Writc down an cquation conlaining m and n.

Show that it simplifics to 2m + 17n = 120. (3]

(iii) A studentdrew a histogram to rcpresent this data.

‘The arca of the rectangle representing the 0 < A < 10 group was cqual to the sum of the areas of
the other two rectangles.

Explain why m +n = 15. (n

(iv)  Find the valucs of m and n by solving the simultancous cquations

2m+ |7n =120,
m+n=185. 3]
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2
(2) Atan athletics meeting, Ben's time forthe 10000 metres race was 33 minutes exactly and he finished
at 15 17. :
(i) At what ime did the race start? (1]
({i) What was Ben’s average speed for the race? Give your answer in kilometres per hour. 2]
(iii) The winner finished 51.2 seconds ahead of Ben.
How long did the winner take to runthe 10000 metres? (M
(b) The winning distance in the javélin competition was 80 metres.
Otto’s throw was 95% of the winning distance.
Calculate the distance of Otto’s throw. (2]
(c) Pamela won the long jump competition with a jump of 6.16 metres.
This was 10% further than Mona's jump.
How far did Mona jump? (2]
D
B
NOT TO SCALE
6cm
fnn |
A 8cm  roT——
Scm
o
The diagram shows a sketch of the net of a solid tctrahedron (triangular prism).
The right-angled triangle ABC is its base.
AC=8cm, BC=6¢cmand AB=10cm. FC=CE=5cm.
(2) (i) Show that BE =61 cm. (n
(ii) Write down the length of DB. [
(iii) Explain why DA =V89cm. (2]
{b) Calculate the size of angle DBA. (4]
(¢) Calculate the area of triangic DBA. [3]
(d) Find the total surface arca of the sofid. (3]
(¢) Calculate the volume of the solid.
[The volume of a tetrahedron is % (arca of the base) x perpendicular height.} (31
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Answer the whole of this question on a sheet of graph paper.

(a) Using a scale of 1 cm to represent | unit on each axis, draw an x-axis for —6 < x =< 10 and a y-axis for
-§=y=S8.

Copy the word EXAM onio your grid so that it is exactly as it is in the diagram above,

Mark the point P (6,0).

(b) Draw accurately the following transformations.

M
(ii)
(iii)

(iv)

& M
(ii)
(iii)
(iv)

Reflect the letter E in the line x = 0.
Enlarge the letter X by scale factor 3 about centre P (6,6).
Rotate the letter A 90° anticlockwisc about the origin.

Stretch the letter M vertically with scale  actor 2 and x-axis invariant.

Mark and label the point Q so that PQ = (‘%)

Calculate |@! correct to two decimal places.

Mark and label the point S so that 7S = (:ﬂ

Mark and labe! the point R so that PQRS is a parallelogram.

(2]

(2]
(2]
{2]
(2]

{1l
(2l
(1
{1

3y SN VO
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A wheel is divided into 10 sectors numbered 1 to 10 as shown in the diagram.
The sectors 1, 2, 3 and 4 are shaded.

The wheel is spun and when it stops the fixed arrow points to one of the sectors.
(Each sector is equally likely.)

() The wheel is spun once so that one sector is selected. Find the probability that

(i) the number in the sector is even, {1]
(ii) the sector is shaded, (1]
(iii) the number is even or the sector is shaded, (1}
{iv) the number is odd and the sector is shaded. (11

(b) The wheel is spun twice so that each time a sector is selected. Find the probability that

(i} both sectors are shaded, 2]
(ii) one sector is shaded and one is not, ' (2]
(iif) the sum of the numbers in the two sectors is greater than 20, 2]
(iv) the sum of the numbers in the two sectors is less than 4, [2]
(v) the product of the numbers in the two sectors is a square number. (3]

KSRV D138 1/40MN0L
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5  Answer the whole of this question on a sheet ol graph paper.
(a) The table gives values of f(x) = —2;; +x2 for08 < x=<6.
x 0.8 1 1.5 2 25 3 3.5 4 4.5 5 3.5 6
f(x) 38.1 25 12.9 10 10.1 11.7 { m n 26 a1l | 367
Calculate, correct to | decimal place, the values of [, s and n. (3]
(b) Using a scale of 2cm to represent | unit on the x-axis and 2 cm to represent 5 units on the y-axis, draw
an x-axis for 0 = x =< 6 and a y-axis for 0 < y = 40.
Draw the graph of y = f(x) for 0.8 = x < 6. (6]
(¢} Draw the tangent to your graph at x = 1.5 and use it to calculate an estimate of the gradient of the curve
at this point. (4]
(d) (i) Draw a straight line joining the points (0, 20) and (6, 32). (1]
(ii) Write down the equation of this line in the form y =mx + ¢. (2]
(iii) Use your graph to write down the x-values of the points of intersection of this line and the curve
y = fi(x}. _ - (2]
(iv) Draw the tangent to the curve which has the same gradient as your line in part ddi). 1]
; (v) Write down the equation for the tangent in part d(iv). )]
6 (a) On IstJanuary 2000, Ashraf was x years old.

Bukki was S years older than Ashraf and Claude was twice as old as Ashraf.

(i)
(ii)
(iii)

(iv)
v)

Write down in terms of x, the ages of Bukki and Claude on 1st January 2000. (2]
Write down in terms of x, the ages of Ashraf, Bukki and Claude on 1st January 2002, {1
The product of Claude's age and Ashraf’s age on 1st January 2002 is the same as the square of

Bukki's age on 1st January 2000.

Write down an equation in x and show that it simplifies to xt-4x-21=0. 4]
Solve the equation 2 ~4x—21 =0. ’ 2]
How old was Claude on st January 20027 (1]

(b) Claude’s height, h metres, is one of the solutions of h2 + 84— 17 = 0.

(1)

" (ii)

Solve the equation A% + 81— 17 =0.

Show all your working and give your answers correct Lo 2 decimal places. [4]

Write down Claude’s height, to the ncarest centimetre. (1}
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6

(a) A group of students sat an examination. Each student got one of the grades A, B, Cor D.
The pie chart shows these results.

36 students got grade A, shown by an angle of 105°.

{i)
(if)
(iii)

(iv)
(v)

NOT TO SCALE

Calculate the total number of students who sat the examination.

How many students did not get grade A?

The ratio of the number of students getting grades B, Cor Dis4:5:3.
Find the number of students getting each grade. '

Work out the angles in the pie chart for grades 8, C and D.

Find the ratio, in IlS lowest terms,

the number of students with grade A : the number of students with grade B.

222

(21
(1

(31
(3]

!

(b} A group of children were asked how much money they had saved. The histogram and table show the
results.

Frequency

Density

-
0 10 20 30 40 50 60 70 80 m
Money saved in dollars (s21)
Money saved ($m1) Oem=20 | 20<m=30!30<m=40|40<m=<70
Frequency 25 P q r

Use the histogram to calculate the values of p,gandr.

(4]
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STANDARD A B : C

Sarah investigates cylindrical plant pots.
The standard pot has base radius r cm and heigh. /. cm.
Pot A has radius 37 and height h. Pot B has radius r and height 3/1. Pot C has radius 3r and height 34.

(@) (i) Write down the volumes of pots A, 8 and C in terms of t,randh. (3]
(i) Find in its lowest terms the ratio of the volumesof A: B: C. (2]

(iii) Which one of the pots A, B or C is mathematically similar to the standard pot?
Explain your answer. (2)

(v} The surface area of the standard pot is Scm?. Write down in terms of S the surface area of the
similar pot. (2]

(b) Sarah buys a cylindrical plant pot with radius 15¢m and height 20cm. She wants to paint its outside
surface (base and curved surface arca).

(i) Calculate the area she wants to paint. (2]

(ii) Sarah buys a tin of paint which will cover 30m2.
How many plant pots of this size could be completely painted on their outside surfaces using this

tin of paint? (4
9 (a) Write down the 10th term and the nth term of the following sequences.
(W 1,2 3,4 5 ..., -y (n
(@ 7.8 9, 10, 11 .., .. (1
Gii) 8, 10, 12, 14, 16 .., .... _ 3]

(b) Consider the sequence

(8-7). 2(10-8), 3(12~9), 4(14~-10), ......cevee. . .

(i) Write down the next term and the [0th term of this sequence in the form a(b — ¢) where a, bandc
are integers. ' (3]

(Il) Write down the nth term in the form a(b - ¢) and then simplify your answer. 2]

UMMVAIRAOMI
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1 Tickets for the theatre cost either §10 or $16.

{(a) Calculate the total cost of 197 tickets at $10 cach and 95 tickets at $16 each. [
(b} On Mund.ny. 157 tickets at $10 and n tickets at $16 were sold. The total cost was $4018.

Calculate the value of n. (2]
{c) On Tuesday, 319 tickets were sold altogeiher. The total cost was $3784.

Using x for the number of $10 tickets sold and y for the number of $16 tlickets sold, write down

lwa equations in x and y.

Solve your equations to find the number of $10 tickets and the number of $16 tickets sold.  [5)
(d) On Wednesday, the cost of a $16 ticket was reduced by 15%. Calculate this new reduced cost.

2]
(e) The $10 ticket costs 25% more than it did last year. Calculate the cost last year. (2}
2
NOTTO
SCALE
D

In quadrilateral ABCD, AB =77 m, BC = 120 m, CD = 60 m and diagonal AC = 55 m.
Angle CAD = 45°, angle BAC = x° and angle ADC = y°.
(a) Calculate the value of x. , (4}
(b) Calculate the value of-_\'. . (4]
(c) The bearing of D from A is 090°.

Find the bearing of

(i} A from C, (2]

(ii) B from A. 2]
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There are 2 sets of road .s'ignuls' on the direct 12 kilometre route from Acily to Bectown.
The signals say either “GOQ” or “STOD".

The probabilities that the signals are “GO” when a car arrives are shown in the tree diagram,

(a) Copy and complete the tree diagram for a car driver travelling along this route.

1st signal 2nd signal
0.65 GO
0.4 GO <
STOP
0.45 GO
) STOP

.8:9h
(3]

(b} Find the probability that a car driver .

(i) finds both signals are “GO”, 2]

(if) finds exactly one of the two signals is “GO", {3]

(iii) does not find two “STOP" signals., ' (2]
(c) With no stops, Damon completes the 12 kilometre journey at an average speed

of 40 kilometres per hour.

(i) Find the time taken in minutes for this journey. (1]

(ii) When Damon has 1o stop at a signal it adds 3 minutes to this joumey time.

Calculate his average speed, in Kilometres per hour, if he stops at both road signals, [2]

(d) Elsa takes a different route from Acity to Beetown.
This route is 15 kilometres and there are no road signals.
Elsa’s average speed for this journey is 40 kilometres per hour.

Find
(i) the time taken in minutes for this Journey, (n
(#) the probability that Damon takas more time than this on his 12 kilometre joumey. 2]
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4 Answer thc whole of this question on a shect of graph paper.
x -4 -3 -2 -1 0 1 2 3 4
f(x) -8 4.5 8 5.5 0 -5.5 -8 -4.5 8
(a) Using a scale of 2 cm to represent | unit on the x-axis and 2 cm 1o represent 4 units on the
y-axis, draw axes for-4 <x<4and -8<vy< 8.
Draw the curve y = f(x) using the table of vajues given above, [5]
(b) Use your graph to solve the equation f(x) = 0. (2]
(¢} On the same grid, draw y = g(x) for -4 <x < 4, where g(x) = x+ 1. (2]
(d) Write down the value of
(i g,
(i) fg(l),
(i) g='(4),
(iv) the positive solution of f(x) = g(x). (4]
(e) Draw the tangent to y = f(x) at x = 3. Use it to calculate an estimate of the gradient of the curve
at this point. : _ {3)
5 (a) Calculate the area of an equilateral triangle with sides 10 ¢m. (2]
(b) Calculate the radius of a circle with circumference 10 ¢m. (2]
()

O

10 em [0em

Diagrain 1 : Diagram 2 Diagram 3

The diagrams represent the nets of 3 solids. Each siraight line is 10 em long. Each circle has
circumference 10 cm. The arc length in Diagram 3 is 10 cm.

(i) Name the solid whose net is Diagram 1. Calculate its surface area. (3]
(i) Name the solid whose net is Diagram 2. Calculate its volume. [4]
(iii) Name the solid whose net is Diagram 3. Calculate its perpendicular height. (4)

USKIVA, OSH M4 Jun/ibd



228

S
4
(r+ ecm
F d < "
{x +4)cm
NOTTO
SCALE

- 2x cm

Y

A rectangular-based open box has external dimensions of 2x cm, (x+4)cmand (x + 1) cm,

(a) (i) Write down the volume of a cuboid with these dimensions. f1]

(ii) Expand and simplify your answer. (1]
{b) The box is made from wood 1 em thick.

(i) Wrnite down the internal dimensions of the box in terms of x. [3]

(ii) Find the volume of the imside of the box and show that the volume of the wood
is 8x%+ 12x cubic centimetres. (3]

(¢) The volume of the wood is 1980 e¢m?>.

(i) Showthat 2x?+3x-495=0 and solve this equation. [51
(ii) Write down the external dimensions of the box. [2]
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A star is made up of a regular hexagon, centre X, surrounded by 6 equilateral triangles.
OA=aand OB =b.

(8) Write the following vectors in terms of a und/or b, giving your answers in their simplest form.

(i 08, , i)

(i) AB, - (1)

(iii) €D, (1]

(iv) OR, {2}

(v) CF. 2]
(b) When|a|= 5, write down the value of

@ |bj, (n

(ii) ja~b]|. (n
{c) Describe fully a single transformation which maps

(i) triangle OBA onto triangle OQS, [2)

(ii) triangle OBA onto triangle RDE, with O mapped onto R and B mapped onto D. (2]
(d} (i) How many lines of symmetry does the star have? (n

(i) When triangle OQS is rotated clockwise about X, it lies on triangle PRT, with O on P.
Write down the angle of rotation. | n

USHS OSKTA Junlid
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Answer the whole of this qucstion on a shect of graph paper.

In a survey, 200 shoppers were asked how much (hey had just spent in a supermarket,
The results are shown in the table.

Amount{$y) 0<..r<20 20<x€40 |40 < x <6060 <2< 80{80<x< 100100 <x <140

Number of shoppers 10 32 " 48 54 36 20
(_a) (i} Write down the moda! class. . {11
(ii) Calculate an estimate of the mean amount, giving your answer cormect to 2 decimal
places. {4)
(b) (i) Make a cumulative frequency table for these 200 shoppers. (2]

(ii} Using a scale of 2 cm to represent $20 on the horizontal axis and 2 cm to represent
20 shoppers on the vertical axis, draw a cumulative frequency diagram for this data.  [4]

(¢} Use your cumulative frequency diagram to find

(i) the median amount, (1]
(i) the upper quartile, f1)
(iii) the interquantile range, [
(iv) how many shoppers spent al least $75. (2]

Question 9 is on the next page
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Diagram 1 Diagram 2 Diagram 3
Diagram 1 shows a triangle with its base divided in the ratio 1 : 3.
Diagram 2 shows a parallelogram with 1... base divided in the ratio 1 : 3.
Diagram 3 shows a kite with a diagonal divided in the ratio 1 : 3.
Diagram 4 shows two congruent u'iaﬁglt;.s and a trapezium each of height 1 unit.

For each of the four diagrams, writc down the percentage of the total area which is shaded. [7)

(b)

Diagram 5 Diagram 6 Diagram 7

Diagram 5 shows a semicircle, centre O.
Diagram 6 shows two circles with radii 1 unit and 5 units.
Diagram 7 shows two sectors, centre O, with radii 2 units and 3 units.

For each of diagrams 5, 6 and 7, write down the fraction of the total area which is shaded. [6]
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A train starts its journey wilh 240 passengers.
144 of the passengers are adults and the rest arc children.

(@) Write the ratio  Adults : Children: in its lowest terms. 2]
(b) At the first stop, 37§ % of the adults and } of the children get off the truim.
20 adults and x ¢hildren get onto the train.
The total number of passengers on the train is now 200.
(i) How many children got off the train? (1]
(ii) How many adulis got off the train? (1]
(iii) How many adult passengers are on the train as it scts off again? (1]
(iv) What is the value of x? (1]
(c) Afiera second stop, there are 300 passengers on the train and the ratio
Men : Women : Children is6:5:4.
Calculate the number of children now on the train. (2]
(d) On Tuesday the train journey tock 7 hours and 20 minutes and began ar 13 53.
(i) At what time did the train journey end? i)
(i) Tuesday's time of 7 hours 20 minutes was 10% more than Monday™s journew- time.
How many minules longer was Tuesday’s journcy? (2]
(a) The surface area of a person's body, A squarc metres, is given 'nj' the furmula
hm
3600
where A is the height in centimetres and m is the mass in kilogzams. .
() Dolores is 167 cm high and has a mass of 70 kg. Calculan= the surface arew of her lhod,\'.[ r
|
(it) Erik has a mass of 80 kg. Find his height if A = 1.99. 25
(ii) Make A the subject of the formula. (33
(b) Factorise
M x*-16, W
(i) x?-16x, (]
(ii) x*-9x + 8. (23
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(¢) Erik runs a race at an average speed of x in/s.
His time is (3x - 9) seconds and the race distance is (2x? - 8) metres.

(i) Write down an equation in x a... ~how that it simplifies {o

x2-0r+8=0. 2]
(ii) Solve x2-9x+ 8 =0, (2]
(iii)} Write down Erik’s time and the race distance. (2]
Noarth B
NOT TO
+ SCALE
Y

32m
r
Felipe (F) stands 17 metres from a bridge (B) and 32 metres from a tree (7).
The points F, B and T are on level ground and angle BFT = 40°,
(a) Calculate
() the distance BT, [4]
(1) the angle BTF. (3]
(b) The bearing of B from F is 085°, Fi.M' ‘he bearing of
() Tfrom~F, [1]
(i) FfromT, (1]
(ili) B fromT. (1]
(c) The top of the tree is 30 metres vertically above T,
Calculate the angle of elevation of the top of the tree from F, [2]
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4
4  Answer the whole of this question on a shect of graph paper.
t 0 1 .2 3 4 5 6 7
f(e) 0 25 37.5 43.8 46.9 484 49.2 49.6
(a) Using a scale of 2 cm to represent 1 unit on the horizontal f-axis and 2 cin to represent 10 units
on the y-axis, draw axes for0<:< 7 and 0 <y < 60.
Draw the graph of the curve y = f(r) using the table of values above. (5]
(b) f(H=50(1~2"7.
(1) Calculate the value of f(8) and the value of f(9). (2]
(ii) Bstimate the value of f(¢) when ¢ is large. {1}
(¢) () Draw the tangent to y = f(?) at ¢ = 2 and use it to calculate an estimate of the gradient of the
curve at this point, (3]
(i) The function f(f) represents the specd of a particle at time ¢,
Write down what quantity the gradient gives. (1
(d) () On the same grid, draw y = g(r) where g(f) = 61+ 10, for 0 <« <7, 2]
() Write down the range of values for ¢ where () > g(¥). 2]
(fii) The function g(s) represents the speed of a second particle at time .
State whether the first or second particle travels the greater distance for0 << 7.
You must give a reason for your answer. (2]
5
D A N L
Adam writes his name on four red cards and Daniel writes his name on six white cards.
(a) One of the ten cards is chosen at random. Find the probability that
(i) the letter on the card is D, [1]
(i) the card is red, [1)
(iif) the card is red or the letter on the card is D, (1
(iv) the card is red and the letter on the card is D, (1}
(v) the card is red and the letter on the card is N. [1]
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B

5
(b) Adaim chooses a card at random and then Daniel chooses one of the remaining & cards
random. :
Giving your answers as fractions, find the probability that the letters om the two cards are
() bothD, =)
(ii) both A, g |
(iii} the same, ‘ ‘_ |
(iv) different, : 2]
(a) Calculate the volume of a cylinder with radius 30 cm and height 50 cm. . =]
® NOT T0O
SCAL=
A cylindrical tank, radius 30 cm and length 50 cm, lies on its side.
It is partially filled with water.
The shaded segment AXBY in the diagram shows the cross-section of the weater.
The greatest depth, XY, is 12 cm,
OA = 0B =30 cm.
(i) Write down the length of OX. ' (1]
(1) Calculate the angle AOR correct to «wo decimal places, showing aill your working.. =)
{c) Using angle AOB = 106.3°, find
(i) the area of the sector AOBY, - =)
(i) the area of triangle AOB, =)
(D) the area of the shaded segment AXBY. [N
(d) Calculate the volume of water in the cylinder, giving your answer
(i) in cubic centimetres, [2)
(i) in litres. (i)
(¢) How many more litres must be added to make the tank half full? jas) |
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Use one of the letters A, B, C, D, E or F to answer the following questons.

(d)

(i) Which triangle is T mapped onto by a translation? Write dawn the manslation vector. [2]

(i) Which triangle is 7 mapped onto by a reflection? “Write dwown the equatiom of the

‘mirror
line. 2]
(i) Which triangle is 7 mapped onto by & rotation? Wite down the cesordinat=s of the centre
of rotation.. 2]
(iv) Which triangle is T mapped onto by a stretch with. the x-ax:s invaruunt?
Write down the scale factor of the streich- (2]
1 4 . . .
(v) M= (0 1). Which triangle is T mapped onto by M?
Write down the name of this transformation. 2]
-1
1 3 -
P= . Qm=(-1 -2), R=(1 2.3, §=|2}
5 7 _
3
Only some of the following matrix operations are possiible with. mammves P, Q, R and § wbove.
PQ, QP, P+Q, PR, RS
Write down and calculate each matrix operation that is possible:. (6]
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Answer the whole of this question on a sheet of graph paper.
120 passengers on an aircraft had their baggage weighed. The results are shown i the tabie.

Mass of baggage (M kg) [[0<M <10 |10<M <15 |15<A1<20 1 20<M <28 {Z5 <M <20

Number of passengers i 12 32 28 24 4
(a) (i) Write down the modal class. [1]
(i) Calculate an estimate of the mean mass of baggage for the 120 passemwgers. Stuow all yiour
working. [4)

(iii) Sophia draws a pie chart to show the data.
What angle should she have in the 0 < M < 10 sector? {1}

(b) Using a scale of 2 cm to represent 5 kg, draw a horizontal axis for 3 < M <20,
Using an area scale of 1 cm? to represent 1 passenger, draw a histowgram for this datu, [7]

In each of the diagrams below, triangle ABC is an isosceles right-angled triangle.
AB = AC = 6 cm.

A straight line or a circular arc divides the triangle into two parts, one of which iis shaded.

Diagram 1 Diagram 2 Diagram 3 Diagram 4 Diwmgram §
(a) Which diagram has a shaded region showing all the points in the triiangle winich are
(D) closer to BC than to BA, w1
(fi) more than 3 cm from A, 1]
(iif) closer to C than to A? WA
(b) For each of the five diagrams, calculate the shaded area. [i.1]
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