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INTERNATIONAL EXAMINATIO NS

International General Ce: *ficate of Secondary Education

Instructlons to candidates:

You should answer all the questions on the separate sheets ol paper provided.

Show all your working on tho same shegot as the rest of the answar, Marks wiil ba*

alven for working which shows that you' know how to solva tha problem even.|f;
you gat thes answer wrong.

Wrlte your name and examlnation number on epch separale plece“of writing paper or graph.

paper you use, If you use more than one shest of paper [or your answers, all answer sheatsy
should be placed in correct order and lastened together.

Electronic calculators should be used,
Three ligure accuracy is required In your answers excepl whera stated otherwise.

The total of the marks for this paper Is 130,

The aumber of marks available is shown in brackels { ] at the end of each question or part
question.

This Quastion Papor consists of 7 printed pages and 1 blank page.
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058074 MATHEMATICS

Electronlc calculators should be used. '
Three figure accuracy Is sequited In your answers excep} where staled otherwise.
The total.of the marks for this pepar Is 75.

The intended marks lor questlons or parts of questlons are plven In brackets ( ).

| 1

. |

f ' ”

| R . '

i i : | hectare = 10000 m%)

2 In this question tuke w10 be 3.142. _ .

i [ O a still day, a helicopler hovers at a helght of 209 m and spruy‘; the ground with

f lilizenr The shadcld parl of the dingram shows the circulitr arca sprayed. .

k ¥ : le of y" is 32°, caleulate the sprayed urea in squase mietres. Give yolu;;

(¢) If theangle of spra 2" ;

- i ant figures, .

unswer correct (o three significant | '

& lo spray u circular ured of ‘3 hectares from the same height. Wh-;l
(B) The farmer wanls P ! )

ungle of spray™ should he use?

2 Answer (he whole of this questlon on & sheel of plaln papep.

; 1
c of rudius 4 cmy, whose cenlre 0ls 6cm froma strulght lne L 1}

Draw n circl
(v) Construct . (2]
¥ u, the lecus ﬂr-i:nln“ Wh'lch are dcm from the line ,‘ ‘1‘ )
i (ii)_ the Tqcus of points'wh'lcﬁ'urc 7em from Q.

' di he line / and nlso touches the
(h): Henee construcl & circle of radius 3 cm. which touches the .

.elrele of rudius 4cm externally.

' Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)
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068074 MATHEMATICS

(a)-- Jumbs buys 3 large lée-cream cornets and 2 smull lce-cream cornets, They costhim $3.33.

Suxin buys 2 lurge oncs und 3 smull ones. They cost her 53,135,
Use ulgebru to find the cdst of one lurge cornet, nnd the cost of one small cornet.

(51
» A x M g
X
N
10
s % e

Points A und N ore marked on the sides 4B, AD of a square ABCD of side 10em.
AM = AN = xcm.

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

x _70;.}.60-0. ' lll
{i1) Solve the cquulion x2 — 20x + 60 = 0. Hence find the value of x, correct 10 two
decimal places. ]
(u) Solve the equution

15 = 2x = 7. {2)

() ¥ind the runge of velues of x for which
15—-2x27, 1t}
(©) Find{w:i15—=2x 2 1) n{xisx =2 > 10— x). 1

Answer the whole of thls questlod on & sheet of graph paper,

Tuke | cm to represent 1 unit on each nxls, and mark cach axls from =710 +7,

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

R“(.;T :))

Draw and label triungle B on your diagram. §)]
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4 4
_ 0580/4 MATHEMATICS
() Another trunsformation Is represenied by the mutrix
' 1 -
_ i (n : 'l)
(1) Express 1R s 0 slnglc.mulrix. (2}
(it) Given thal HR () = C, Jdraw antl 1abel trlangle € on your dlugram. 12
() Describe, In full,
(i) the transformation represented by the matrix R, 121
2}

{i1) the trunsformation represented by lhe*mulrlx 1.

&  Answer the whole of (Iiis questlon on a sheet of graph paper.

(¢} Given that y = -'E. copy und complele the foliowing table, In which values of ) ure

correct 1o two decimal places.

x 0.50.71!.522.53 4\5 6 B‘

10 |7.14 | 1,67 \ '\ 0.63

T g

tn
. . . s
is, draw the graph of yym= =

)

() Using a scale of 2em 10 represcnt | unil on ench ox

for 0.5 < x<8

nt the point where x & %

1B}
2

x-coordinulcs of_ the _points of

. . 5
(¢) Dy drawing a langent, find the gradient of the curve ) = =

() On the sume uxes, druw the praph of 23+ ) =%

(¢) Write down the cquation which Is sutisfied by the
intersection of the two praphs.

¢'in the form I:l.\'t'i' bx 4 ¢ = 0, where a, b und ¢ ure

b

Express your ppswe
Integral constants.

Create i [ [
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- 0580/4 & 0580/6 MATHEMATICS 5
5 .
'i 7 A Nonth a
. | NOT TO
LE SCALE
13
|
.
. Arlstotle Jones wunts to,sull his yacht from P 1o Q. In order m“mc}:.r from P, he has to sail
along /S (vectar a) and then along ST (vector b). This Is called a *tack',
s, : '
: («) Write the vecior PT in lerms of 2 and b, | 1)
h) . 'T) is.0 veetor with components x km East and ykm North.
i y ' .
i Ifa s ‘uMhu( ﬂde
j i I . h —'l__‘_ . ‘zl
i (i) the components ol PT, &
: (1) the length of T |
. (¢) The distancefrom # to @ is 15 km, -
L (i) 11ow many tacks does he necd o take to reach Q1 :
(i) Write the vector F"_(:’_ in terms of 8 and b, t]i

() Find the beaging of @ -from 2.
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UNIVERSITY OF CAMHERIDGE LOCAL EXAMINATIONS SYNDICATE
D

INTERNATIONAL EXAMINATIONS

International General Certificate of Secondary Education

Instructlons 1o candidates;

You should answer all the questlons on the sepasate sheets of paper provided.

Show sll your working on 1tho samo shoot as the rest of the answar, Marks will bs-

given for working which shows that you'know how to solva the problam even i
You get thea answer wrong.

Wiite your neme and examlinalion number'on epch separate plece of wrllan aper or ‘graph

paper you use, I you use more than one sheat of paper for your snswers, sll answer theats,
shaould be placed in correcl order and lastened together.

Electronic calculators should be used, "

Three llgure accuracy Is tequired In your answers except where stated otherwise,
The total of tha marks lor this paper Is 130.

The number of marks aveliable is shéwn In brackets [ ) al the end of each question or part
Gguestion,

This Questlon Paper consists of 7 printed pages and 1 blank pags.
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0580/4 MATHEMATICS . 2
7
I il given that
| 3x!
! e———
LR 4
(e} Find the value of whenx = Jand 2 = 2, 12]
{b) Find the value of = when x = 2and yr = 3, - 12)
(¢) Find both possible values of x when y = ~B8 and 2 = 10, (2)
() The value of x !s duubled, und £ remains unchanged,
What effect does this have upon the value of )? 12)
L] .
: X’
{e) Make 2 the subject of the formula y = -4—-}-: 131
2
NOT TO
SCALE

A glats paperwelght conslite of a cone mounted on a hemlsphere. The common radivs (r) Is
4 centimetres; the height of the cone (A) Is § centimetres. You are glven that:

The volume of a cong Is ;nr'h:
The volume of & sphere I3 ;‘l'lf!=

Thecurved surface arca of a cone is el (sant helght N;

The surlace srea of a sphere Is 4nr,
Take = to be 3,142,
(a). Calculate

() the volume of the paperweight, | | [4]
(ii) the surface area of the paperweight. 15}
b (6) The mass of the paperwelght Is § kg. Calculate the denslty of the glass, In grams per

|_ ,_ cubic centimelre, 13

L Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)
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0580/4 MATHEMATICS

3 Ansmer the whole'of this question on & sheel of graph paper.
U:fn; s scale of 1 centlmetre”to represent | unit on each axis, draw a palr of axes for
0cx£16and0 <y <10,

(a) On your axes:

(i) draw the line y = X in
(i) mark the two palnts 4(10, 0) and B(14, 1) ; l\]
(iti) draw the locus of poinls which aze equidistant from the pulnts A and B 12}
{iv) draw (he locus of points which are equidisiant from the line p = x and the x-l:::'i

{v) draw the circle which touches the x-axls at A, and which passes through 8. )
(M) Which other line, alzcady drawn, docs the circle louch? i

4 (o) Intrangle ABC,AB = 7em, BC = Sem and ABC = 136",
A

B Scm

(i) Calculatc the length of AC, b)Y

(i) Calcdlate the area of the trdangle ABC, b)]

(b) The Pixzza San Marco In Venlee s & rectangle 138 metres long and 75 meires wide, The
Campanile tower siands In one corner, and 1t {s 97 metres high.

NOT TO
91 m SCALE
135 m P
J5m
Q
Calculale the angle of clevation ‘of the tap qf the lower
(i) from P, izl
14)

(ii) from Q.

. Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)
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0880/4 MATHEMATICS

& - r
In the dlagram, opposite sides of the hexagon are parallel and are In the ratlo 112,
Given thay UV = a, HX = b and YZ w e,

(0) (i) write dowan the veclor representing Yx; l;l
(il h:nu: show that YW e 2a=b; l}l
. (iii) use similar methods 1o write down Ul and WU, 11

(5) Write dows, lnterms of 8, band ¢, .
Yiv + WU + UY,

[ expresslog your answer lo jts simplest form. 12)
; () Write down & vector equation which follows from the result of part (b). 2]
|
| ] Jx+ 4
r

x=1

The rectangle has leogth (3x + 4) cm and width (x — 2)cm,

- () Write down and simplify an expresslon for the perimeter of the reclangle, 11,
. (b) 'Write down an expresslon for the area af the rectangle. 0]
l “(c) 1fthcared of lhc rectangle is 57 cm’, show that ' '

3 3x = 2x = 65' 0. - D)
: () Solve the quadratic equation Ix' = 2¢ = 65= 0, 3}
- (¢y Write down the length and width of the rectangle when lts area I3 sTcm’, 12}

J 5
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- UDIW/ 4 MALREMALILY

7 (o) On each of two short holes on his golf course, Mr. A. Rabblt can take 3, 4.5.6,70rd 10
tleokes. All oulcomes are equally likely,

Conilder these two holes only.

- (1) What Is the probablilty that he takes a toral of 6 strokes? 1]
(I1) What Is the probabliity that he takes a tota] of 1) sirokes? I2)
(i) What Is his most likely totai? - : ' m

(&) [1fthe weathier Is finc1oday, the probabllity that It will be fine tomorrow Is 0.7. This and
the other probabllitles are shown {n the followlng matris.

‘[ | TOMORROW
L Fine Wel

Fine 07 03
TODAY  we (0.4 _ o.s)
Glvenalio that the probability of the weather being fine on any one day i3 0.6, copy
and complete the tree diagram below, to represent all this Information.

Day 1 Day 2
0.7 Flne
Flng me—” —
< i
Wet <Fln=
Yet
2]
i Caleulate the probability of
= (i) two finc days, ]
F (i1) » wet day followed by a fine day, 1
(iii) one Ane day and one wet day, In either order, 03|

—

il ¥
g
i
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Instructlons 1o candidates:

You should answer all the questions en the sepaiate sheets of paper provided.

Show 81l your working on the same sheot 83 tho rest of tha answar, Marks wiil be

glven for worklng which shows that you know how ta solve the problam even.if]
you get the answer wrong.

V/rita your name and examination number on egch separate pleca ol u:.r!!{nb aper of graph:
paper you use, If you usa mote than one sheet of paper lor your answets, all answersheats\
should be placed in correct order and fastenéd together,

‘Electronic calculators should be used.

Three ligure accuracy is tequired In your answeis except where stated otherwise.
The tolal of the marks for this paper s 130

The number of marks available is shown in brackets [ ) at the end of cach questlon or part
question.

This Question Paper consists of 7 printed pages and 1 blank page.
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0580/4 MATHEMATICS 12

1 . A firm which manufaclures golf balls Is experimenting with the packaging of s product,
3 goll balls, each of radius 2.15 centimetres, are packaged in a reclangular box, a cross secllon of -
which is shown in the diagram below. The Uox is 12.9 centimetres long, 4.3 centimelres wide and

" 4.3 centimetres high,

/ XIHY \ NOT TO SCALB
N/ A

(a) Given that the volums of a sphcrc_ol' radius r is ;nf’, calculate the amount of space
Within the box which is unfilled, £))

“The marketing depactment suggests that an  equilateral .irlangular box of side
B 11.75 centimetres und height 4.3 centlnietres inlght be more atiractlve, The diagrams show a plan
and side view of the new box,

NOT TO SCALE

11,75 cm

5) Calculutethe amount of space within this new box which Is unfilled. | {6}
{= is approximatcly 3.142)
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0580/4 MATHEMATICS
2.
]
NOT TO
SCALE
In the diagram sbove, DEF Is parallel to the diameter, A5, of the clrcle, centre 0.
Points C, D and £ lic on 'the circumlerence of the clrcle.
Given that ADC = 40 and CDE = 75* calculate,
() ABC, 12}
(6) 40c, 12}
(c) OBE, 12
() BEF, 12)
() CAD. - | 12)

3
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[ 0580/4 MATHEMATICS 14
3 Graph paper must be uscd for (he wlhole of this questlon,

v|of|4]e2|r1jes|et]s2]4ar

The table ubove shows the speed of n car, v metres per second, at time ¢ seconds,

(n) Druw a greph of v u'sniuu {, using a scale of 2 cenlimelres to represent | second

horizentully und 2 centimetres to represent | metre per second vertically, 3]
(b) Use your graph to find
() the maximum speed atlained during this perlod of time, (1)
(ii) the.,accclernlion when { = 2, (3}
! Gi4) the totnl glistance trnvelled belween f = 4 and £ = 6, {3]
| (iv) the uvernge speed between ¢ m 4 und 1 = 6, 12)

(¢) Find thé range of vulues of 1 for which the gradienl is negative.
Laplain what the negutlve gradicnt means In terms of the motlon of the car, 12}

.4  Linstein's formula

E = me?

states that E units of encrgy ure produced when o decrease in mass of m kllograms occurs,
The velocity of light, ¢, is 3 X 10" metres per second.
L There are | million milligroms In a kilogram,
. (1)  Write 2 milligrams in Kilograms, using standard form. [2)

(b)) Use Einstein's formula to work out the number of unils of energy produced by a
decrease In mass of 2 milligrams. (2}

(&)  An electric light bulb uses 100 units of cnergy cach sccond, How many unlis does It use

in | hourl (1
(¢) Find how muny clectric light bulbs couid be lit for | hour by & decrease in mass of
2 milligrums. (2)

:l -,
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058074 MATHEMATICS

i5 ' - B

A

o N A

In the wlangle 0AD, M 13 the mid-point of AD"and N s the mid-point of OA.

(@) Given thal 04 = » and OLw b,
express, In terms of a and b, the vectors
() AB,
Giy AM,
(i) OM, |
(iv) BN. _

Tl and b, Wl
(b) »Plieson OM such that OP = ;OM. Express BP inlerms of a and

— . —
Express 8P in terms of BN. . ‘ ' 0l
L E:[;:hin the geometrical significance of this relationship. ?
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The diugram above shows the .square OABC, of area | square unit, and the

|
|
|
|
! ‘T FF
| H
‘ parallelogrum 04 0,C,.
|
|
|
|

(@) Describe fully the single transformation which maps OABC onto 04B,C,. {21
» l Lk 1

() Giventhat I’ = (0 ;) represents this transformation, find the value of x. 12)

() (i) Find the area of 04 8,C,. (1)

% (ii) Swte what cfTect the trunsformutlon represented by P has on the area of any shape,
! U

0 1 .

(¢ The nutrix Q w (1 =o) represents a single transformation. Deserlbe fully thls

transformatlon, (2]

'(v) Using your value of x from part (b), express PQ as a single matrix. (2)

(N () Find the inverse of Q. (m
(ii) Deseribe in words the trunsformatlion represented by the Inverse of Q. 12)

T A triangle ABC has sides of length
' AB = 2x =3y + 14,
o BC = Sy'— 4x,

' CA = 4x -6,

: (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 + BC > CA,

Use this inequalily 1o show that

3x—p—10<0, 12
(») Deduce 2 sccond Inequality lnvolving x and y (rom the slatement
CA + AB > BC,
simplifying your answer as for as possible, (2]

} £-\  1lelnm theee incounlitles. anc piven that y = ¢ find the range of pﬂiiiblc valies of 5. l‘]
-
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\. 4 sheuis ol graph paper 2, Mastharnatlcal tables
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Instructlons to candidates:

You should answer all the questlons on the separale sheels ofplperprovfdl'd

Show all your worklng on the sui..0 sheot as the rost of the answer. Marks will bo
glvon for working whilch nhows that you know how to solva the problam even. “ifs
you get the answer wrong

Write your name end exammah’on numberan epch separate’ plece’ol. wmfng sper or graph.
paper ycu use. If you usa more than one sheet of paper (or your enswers, all anawer shests
should be placed in carrect erder and [astened together,

Electronic calculators should be used.
Theze figure accure cy is required In your answers exceplwhere stated otherwise.
The total of the matks for thls paper Is 130.

The number of marks available is shown in brackets [ ) at the end of each questlion or part
queslion.

This Quastion Papar consists of 7 printed pagos and 1 blank page.
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(2)

(b)

18

A firm_manulaclures personal stereo radlos and
has calculated that, by selling them at 540 each, n
profil of 25°% would be made on the cost of
manuflacture,

Calculate the cost of manufuclure of &
radio, (2]

2000 of these rudlos were manufuctured. 2) of
them were found Lo be imperfect because ol smull’
seratiches on thelr cuses. The perfect vnes were
10ill sold for $40, whilst the Imperfect ones were
sold for $12,

Culculute the total profit made by the firm
essuming that all 2000 radios were sold, (%)

(<) Express the total profit as a pereentage of the total cost of inunufacture, £}
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0580/4 MATHEMATICS 19
NOT TO SCALE
Y Z
In the vriungle XYZ, angle XZY = (** XY = 9.5cm, XZ = Bem and YZ = xem.
() (i) Use the cosine rule 1o show that x satisfics the equation
4x! = 32x — 10S = O, 14]
(ii) Dy solving this quadratic cquation, find the lengih of YZ, 3
(#) Culculste ungle X'Y2, . 31
3

NOT TO SCALE

‘Two tungents are drawn from the polnt T mecting the circle, centre O and radius 8 cm, at the
points A und 0. Angle BTA = 20°,

(n) Calculute the length of OT, b))
() Thelines OT and AB mect 2t E. Calculate the length of OF. 3)]
() Chord AC, with mid-point F, is the same length ay AD, )
(i) Stotc the length of OF, : )
{ii) Culculate ungle ACD. : _ {2}

. Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)
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0580/4 MATHEMATICS
4  Answer the whole of thls question on & sheel of graph paper.
': (c) Given that ymx +'§. copy and complete the following table,
e x|t ]|2]|25|3|4]|5]|6
2 2.4 1
x
: y 49 7
o)
(5) Using a scale of 2 centlinetres to represent | unit on each axls draw the gruph of
-y-.r+§ for 1 &xs6 bl
* () Use your graph to solve the cquatlon
i b3, 3]
X

() Show clearly how the cquailons ol Lhe curve y = x 4 ; and the stralght line y = 6 can
be combined to give the cquation
x'—~6x+6=0, b))

NOT TO SCALE

_ The dlagram above shows a new logo, deslgned In red, while snd green, for o car company,
The radius of the elrcle Is 5 centimetres,

The three red seciors cach haye an angle of 30 st the centre of the clrcle,
“The three white triangles each have u right angle at the centre of the clrcle,
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| 0580/4 MATHEMATICS
(@) Culeulute

(i) the urea of & red sector, (3)
(i) the arca of & green scgment, {4)
(iii) the length of the hypotenuse of & white triangle, _ (3}

( Is approximately 3.142)
(%) Decscrlbe fully the symmetry of the logo. (4)

6 A tcacher has an unfortunale habit of overslecping In the morning,
The probabliity that he oversleeps Is 0,3,

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

(n) Copy und complete the irce diagram below 1o show this Information, marking cleacly on
the dotted lines on cach branch the probability of that outcome,

misses breakfast

paTERTI A

dversleeps.

docs not miss breakfast

frsnnsane e shbasdviid

misses breakfast

(E XN RETRE ] anapbenan

does not
oversleep
g e does not mlss breaklast
Bl
(b) YWhat {3 the probability that ho

(1) oversleeps und misses breaklast, (2}
(ii) misses breakfust? _ 13}
(¢) What s ihec probahility that he misses breakfast two days In suceession? [2}

"::. Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)
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 0580/4 & 0580/5 MATHEMATICS

Answer the whole of this question on a sheet of graph paper.
The vertices of the parallelogram OPQR are 0(0, D).‘ P(2,0), @(3, 1) wnd R(l, )8
(6) (i) Using a scale of 2cm'to represent | unit on coch oxls, draw x and y sxes for
~4gx€4 ond —4€ysS4 _ -
d 1abe! the pacallclogram OPQR.
(i) A roiDlll::n.:‘hrough 90'panl.iclockwls_c about 0 mups OPQR onlo OJ'IQ,T{i
Deaw 0,0\ R,.

2
(iti) A reflection In the x-axis mops OP,Q,R, onto OP;Q Ry Draw OP,(1 R 121

(Iv) Write down the slogle transformation which would map OF,(h Ry back onto t;;c;
original parallclogram OPQR. : "

(®) A sheur, with the x-axls invariant and with (3, 1) mapped onto (2,1), maps
panilclogram OPQR onto or,0 R,. -
(i) What speelal name I3 given 1o the shapt OP, Q)R .
(ii) Find the matsix which represents this transformation,

!'; Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)
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1 A pardener has 357 tulig bulbs to plant.

(a) Ifshe planted a reclangle of 15 rows, with 23 bulbs in each row, how many bulbs would

be lelt over?

(2]
() How many bulbs would there be In the largest square that she could plant? 2
(&) 1il'.'.h: plants x rows, with y bulbs in cach row, write down a formula for the numbir
of bulbs left over. (2]
(i) 1710 < x < 20and y > 20, find the value ol x and the value of y such that no bult;s
are left over. [2)
: by |
: A~——4
— 2
i -
-6 =4 -2 0 2 4 o6 %
-7 B —
-4
=8 C
1

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

(@)

®)
{€)
()
()

R

iy 2
Write down the vector DA ir the form (‘D {2}
' 2
Find the coordinates of the veriex D. [31
Calculate the lengths of the line segments AB, BC and AC. [1
Use your answers in part (¢) to show that the paraliclogram ABCD i3 & rectangle. [2)
)
Caleulate the nrea of ADCD. (2
The equation of the line through 4 and B is
| .3 i 7
y= -—EX a

(i) What is the gradicnt of this line? . o
(i) Write down the coordinates of the point at which this line cuts ke y-axis. {2)
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3
3 . b e it e -5 ¥ =) = wpoe g 1p--:|1v-r:t b o ey
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SPEED  —Hos : s s e A ] D
(mcu’cs T 1- s i : - } : - =
P“ ar L. o ; 8w { r
second) o ! 3 R i n
s 1 n : ; i ll i L
= ; e
f i e ' diidayngdywsy
T t I Pt AN l 16 T
0 2 5 .
52 2 TIM égr?linutr.s) do leo AN
“The diagram shows the speed:time graph of 2 boy cycling (rom home to school,
(a) How long does the journey take him? i
(b) After how many seconds does he first reach the speed of 6 metres per second? (1
(&) What is his maximum speed? i)
(9) Describe his journcy, in os much detail as possible. (4]
(&) Calculate, In metres, the distance between his home and the school, (4)
4
NOT TO
SCALE
In the djagram, P, @, R and § are points on the circle, centre O,
Angle POR'= 135° and PQ = QR = 4cm.
Calculale
(a) angle PSR, 2l
() the marked angle POR, {2
(¢) the length of the chord PR, (3]

() the radius of the circle.

{4)

-, Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)
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5 Answer the whole of (hls question on.x sheet of gzaph paper. § [(x) 26

The graph of

() = — 2
X

consists of two separate branches, One of these branches Is ®
shown In the sketeh graph.

4
(6) Copy and complcte this table of values for [(x) = x — )

~ \\-—S —4 =3 \-—_2\-—1 —O.Bl o8] 1 2 3 4 |35

f(x) \\:4.2 =% -I.‘J\ l 3| 42 -4.11..} 0 \."\_ 3 |42

(21

(b) Using a scale of 2cm lo represent 1 unit on each axis, draw the graph of the funcl!o{li
4

() Describe the symmetry of the graph, {2)

(d) Use your graph to find-both solutions of the equation x — — = -~1.6. (2)

(¢) Draw theiangentlo the curve at the point where x = 3, Hence estimate the gradient al‘_
the curve at that point. 31

—

6 (o) Solve the equation
2x} —3x—6=0

giving your answers correct lo two decimal places, 51

. Y (Y O

(i) A French loalis 72 cm loug. It s cutinto sllces, each xcm long, s0 that none ofitis
lefl over. _

Write down an expression for the number of slices obtained. ) )
o (ii) A second loalis also72¢cm long, It is also cut up completely info equal slices. Esch
' shice is 1 cm longer than cach slice of the first loal.

}.- : ‘ \Vrite down an expression for the rumber of slices obtained from the second loal.

li)
(i) I there are six more slices from the fiest loal than from the secebnd, form an

cquztion in terms of x. Show that it reduces to
ttx—12ml )]

(iv) Solve this cquation, and hence state the lez: ,th of the slices from each Isaf. 1]
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http://www.novapdf.com
http://www.novapdf.com

S 27

7 () (i) A scale of 12350000 is the same as | em: N km. Find the value of ¥, 2
i (i) On a map, Jrawn {0 a reale oF 1 2SOONN the apprwimate e of Anviaicn

Island is 7cm’”,

Usa your answer to part (i) to find the approximate area of Ascenslon Island, in

square kllometres, _ 13

Q) ;

3:. el i

(i) A elassroom globeisa sphe.. >f radius 0.6 m. Calculate the volume of the globein

cubie metres. (2]
: [Volume of a sphere of radius r is iwr’.]
i o is approximately 3.142.
S8 (if) The carth is a sphere of radius 6000 km approximately. Express this radlus in
5 metres. [
(iii) Find the ratio _

Radius of ¢arth : Radius of classroom globe,

giving your answer in the form 107: 1, (2],
(iv) By what number (ngainasa power of 10) should you multiply your answer to (b) (i)
in order 1o obtaln an approximale value; in cubic metres, of the volume of the
carth? ' (2]
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(1
(M

frequency of live births ‘(In thousands) In

» plotted against mother's age,
(i1} find the number of five 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,
(iii) estimate the mediun oge,

Using the graph,

Answer the whole of this question on a sheet of graph paper.
Scotland in 1936

(@) The graph below shows the eumulutive

3
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(3) “The table below shows the number of live births In Scotland in 1986.
Mother's nge Frequency
(x years) (thousands)
158x<20 5
20Kx<25 183
25Lx<10 22
0L x<5 is
LA =s 3.5
A0 g x <45 -0.5
() Copy and complete the cumulative [requency table below for this data,
Mother's age Cumu!atlve
(in years) frequency
(thousands)
fess than 20 5
Jess than 25 23
less than 30
SRadiiinee TTITLILL] IZI
(i) Draw the cumulative frequency diagram for this data.
Use the same scales as for the geaph In part (a). (4)
(iii) Use your graph lo estimate the median age. {2l
(iv) Use your groph to estimate the Interquartile range. [2)

(¢) MWrlte s comment comparing the ages at which Scottlsh women became mothers I 1936

and 1936, )

9 Inthe pentagon ABCDE, intetior angles A, B, C and D sre all equal to 120°%

& (a) Calculate angle E, '[3]
!' (5) Draw a sketch of the pentagon, 1.1 explala why A8 is parallel to ED, (2
s (¢) Which other two sides are parallel? m
i {d) ‘]n addilion, AB = BC = CD = 3cm, Draw the pentagon lccuraleiy. {3)
(¢) Draw and label the line of symmelry In your diagram. I
I () By taking suitable measucements from your dlagram, or otherwise, calculate the area of
‘ the pentagon, You must show your method clenrly. Q)
8 9013

[Trn exer
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10 .
. 2%
™,
N\, /
?I . 1 A /
f
-2 -1 1 0 | 2 X
|| .
: l’ i 2
A \ I \\. L
. - S
_ ! - 3
'I'l —2 \
() Describe fully the single transformation that will_ map triangle A on to.triangle B. (2]
(b) Find the matrix X of the iransformation that you have described in part (f:).. {2)
' 1 0
(6) Describe fully the transformation represented by the matrix X, where Y = (0 --'l)
@)
[2
(/) Find YX. | l2]]
(&) What single transformation does YX represent?
11 (a) Work out
(i) 26 % 93 and 62 x 39, | 'l
(ii) 36 x 42 and 6 x 24, \
. (4) Find another pair of multiplications with the same property. &)}
“ For the remainder of the questlon'pg, rs, P ond sr ecach represent a 2 digit number.
(c) 1In parts (a) and (b),
pq G,.. 3735 = gp times sr.
)
Statc a relatfonship between p, g, r and 3. e
(d) 26 can be written (10 x 2 + 6).
pgq can be written (102 4 a).
Thecelore, the multiplication of pg and rs can be written (107 + @)(107 + 3} i
* . i
Use this idea to prove your statement In part (¢). i
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Electronic calculators should be used.
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Describe {ully the transformations of the shaded triangle on to tndngles {i, B, Cand D. [9)
A'ball is thrown vertically upwards.
After 7 seconds the height, k metres, of the ball is given by the formula
- h o= 141 — 5%
(a) Find the height of the ball after | second. (1
@ Find the height of the ball after 2§ seconds. 2
5 "The answer to (b) Is less than the answer to (a).’
Explain why this is so. (2]
() When h = 8, find the two possiui. values of 1, (4}
(¢) Calculate the two times when the ball Is at a height of 5 metres, Give your answers

correct to two decimal places. : R ¢
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The diagram shows the rectangular cross-section of a canal., Tt 1s 7 metres-wide and the water
is 2 metres deep.

(@) Calculate the area of the cross-section of the water iz the canal, in square metres. (1]
(b) The water flows at the rate of% km/h.

Calculate the volume of water pas:ing a fixed point on the canal bank in‘one minute.
Give your answer In cubic metres.

(5]
(¢) The mass of one cubic cenlimetre of water is 1 gram.
Find the mass, in kilograms, of one cubic metre of vrater, {3
() Calculate the mass of water passing & fixed point oc the Bank every minute. (2}
4 =1 0 -5
4 - : Vo
g x-( ) v=( )
Find (i) 2X,
() X+ Y,
(iii) the determinant of X,
(v) X',
(s)
/ a 0 0
®) @ & O —c 3 =1 J=@ 1 19
b 2 4
HE (i) Multiply out the matrices on. the lelt hand tide and hence write down three .
2 equations, ' ' B3}

(i) a, b and c.all represent positive integers.

By solving your cquatlons, or &thénvise, find the value of o, of band of e. (4]
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F

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

The radius of the circle is 2 m.

AC=36mand AF = CD = 5m.

: 7 is approximately 3.142, .
(a) Show that angle AOC is 128.3°, correct to one decimal place. {21
(6) Calculate the area of the sector 04B8C. [2)
(&) Caleulate thearea of the triangle 0AC and hence the area of the minor segment AZ2C. (3]
(/) Show that the perpendicular distance between AC and FD Is 4.5m. 121
(¢) Findtheareaof thc trapezium ACDF and hence the area of the whole shape ABC.D.E.;:]

6 A larmer makcs a shecp pen, in the shape of a quadnlalcra‘l out of four pieces of fcncmg
Each side of the quadrilateral is 3 metres long and one of the angles is 60°

(@) Using a scale of 1 to 30, rnakc an dccurate drawling of the quadrilaters). _ (31
(b) Markinitsaxesof symmclry with broken lines (~——-~, ) and describe how they cut each

other. )
() What is the spacial geometrical name of this shape? [

(/) Calculate the area enclosed by the sheep pen, giving your answer in square metres, 13}

(¢) By changing the angles (but leaving the lengths of the sides unchanged), the arca
enclosed by the sheep pen can be varied, What Is the greatest possible area that can be
enclosed? (2}
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7 - The whole of this questlon should be answered on a sheet of graph paper.,

The lable gives some values of the [unctlon

foR e, ol e i

X

-3S| =3l =2|=t] 0| 1 2 | 3| 4 | 43

9 b—169] o | 18 {20 12 ] 0 [<10]l—-12] 0 |13

(a) Using n scale of 2cm to represent 1 unit on the x-axis and 2em to represent 5units on
the /(x) axis, plot the given points and hence draw the graph of the [unction for values ol
xintherange ~3.5 € x £ 4.5. (4]

(b)) () Calculate f(5).

(i) Hence describe how the graph continues when x > 4.5,
{2]

{c) By drawing a suitable tangent, estimate the gradient of the curve at the polat where
X w4, [3]

{d) State the coordinates of the two points on the curve at which the gradient Is zero., [3)

8 North
Norlh{. o
NOTTO
SCALE
A .
c
!
In order to sall round a small island, & fisherman steers his boal for 2 km on a bearing 0735
from A to B and then for 3%km on a bearing 130* from B to C,
(1) Show that angle ABC s 125°% _ (2]
(b) Calculate the direet distance from 4 to C, - {4
(c) Calculate the bearing of C from A, 31
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6

The whole of this question should be answrered on a sheet of graph paper.

Rapid Delivery Services have to deliver 1350 parcels to the next town. Thelr lorrles ean take

()

(&)

()
(d)

(¢)

150 parcels at a time and thelr vans can take 90 parcels ot a timé,

If 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. Welte down
another inequality which must be satisfied by x and y. 1)

(2)
Using a scale of 2cm to represent 2 vehicles on ench axis, drawx and y axes l.nd number
cach of them from 0 to 16. Repec: nt the thres Inequalities on your graph. Indicate

At least four vans must be used, Write thls as a third Incquality.

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

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

graph'to find how many lorries and how many vans will be nceded 1o deliver the parcels
at the least cost. What is that least con? 131

10 The whole of this question should be answered on 2 sheet of graph papers

A survey of the age distribution of the population of Great Dritain was made I 1939, The

data obtained was expressed in Lo ways, as shown In the following tables.

36

©

(e

i:‘;;;‘, 0<2<10 10€x<20{20€x<I0] 30 x<cd0 | 40€x<30|50Kx <60 | 60€x<T70|10€x<I0| BOLx<H0 |POCx<]
Frequency : ’ 28 1.8
(milliont) .5 6.5 8 7 | 63 5.5 s
Agt . x<io Xx<10 x<30 x<40 x<350 x<60 x<10 x<10 x<90°
In yeans
c . t'\'c
frequency 63 0 31 4 us | B as a1 c
{millivns) _
(6) Find the value of A, of Band of C. rl
()

Using a scale of 1 cm to'represent 10 years horizontally and 2cm to represenl S millions
verieally, draw a cumulative lrequency diagram to represent this distribution. 51

Use your diagram to estimale
(i) the median,
(ii) the lower quartile,-

(i) the inter-quartile range,

3
Showing your working clearly, calculate the mean age of the potwlation as accurately as
you ean from the data given, {6)
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11  Sarah Jdne hasa set of holiday photographs (fewer than a hundrcd) which she Is golng to put
into a photograph album.

If she puts 2 photographs on each page, she will have | phatograph leR over.
If she puls 3 pholographs on each page, she will have 2 photographs 1et over,
If she puts 4 photographs on each page, she-will have 3 photographs left over.
If she puts § photographs on cach page, she will have 4 photographs leRt over.
How many photographs do& she have altogether?

You must show how you arrive at your answer, )]

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

| | E 38
.0580/4 IGCSE JUNE

0581/4 MATHEMATICS
PAPER 4
Wednesday 12 JUNE 1991 Morning 2h 30 min
‘Additional mateilals provided by the Syndleste:
1, Mathematicsl tables 2. 3 sheols of graph paper
Additlonal matenisls provided by the school/candidate:
3. Elecuonic calculaior 4, Geomatrical Instrumants

feawsatdnl IRugfas] yei)=s § Targodd] o 300 Frsvmiiary Pronga™ Al B Fast 004 (MM IV Smmd il a1}
e afibts B Sayapdd 10l e fraemmf INE Pondefa i AuaTrE 1 (v satdd | BLd JARTR IR Friiad i N e 0500 90 §ove st 080
Jiomadlips] Pnadel) vunirh™ fane pif (BCh fravrsami Fresg e wanltids 8¢ Jaradatd IS lrsmastend i ol
et 109 P 0t S § Pl fHadher 4 Po) Pramefa T ANTER B fava bl s B s D b § §oabd 401 sl 0Dy 0 fomy b 00
Tramagtany Jrapd it] p=rafe Comgrall (EE0 fapsmnitapal robdrid vanisfdn b [oma bbidt NN L N Ll i
ama s Bo fowa okl | B o feanmasige] Y ] gt gt Sl SBE) o ER, 10 aveaa i) S 0o 28] Nmug 20 Br Gampr gl 0T |

UNIVERSITY OF CAMBRIDGE LOCAL EXAMINATIONS SYNDICATE

i INTERNATIONAL EXAMINATIONS

Internationa! General C. tificate of Secondary Education

Instructions to candidates:
Answer all the questions on the separale sheets of paper provided,

Show all your working on the same sheot 83 the rest of the answaer, Marks wili be
glven for working which shows that you know how to solve thas problem evon If
you get the answer wrong. =

Write your name and examination number on each separate plece of writlng f.lpcr or graph.
paper you use, If you use more than one sheet of paper for your snswers, all answer sheets
should be placed in correct order and lastened together.

Electronic calculators should be used.
Three ligure accuracy is required In your answers excepl where stated otherwise.
The total of the marks for this paper is 130, "

The number of marks avallable Is shown In brackels [ ] alter each question or part question.

This Question Paper consists of 7 printed pages and 1 blank page.
Nend

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com) [Turn oveor



http://www.novapdf.com
http://www.novapdf.com

2 39

2.5 litres

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

' (@) (i) Express this price in dollars per litre. m
(i) At this price, how many millilitres of paint do°you get for S1? {2]
(b) Hazel makes a profit of 30% on the cost price of the tin of paint.
Calculate the cost price. 12
(¢) In a sale, she reduces the price of the tin of paint 1o $11.44.
Calculate
(i) the percentage reduction in the sclling price of the tin of paint, {2}
(i) the percentage profit she now makes oo the cost price. (2)

(d) A S5litre tin of paint is priced in the sale at §21.12. r
| Calculate the price of this tin'in pounds sicrling, given that £1 = 51.65, - {2)

2 The formula

P
n

gives the size of each interior angle, A°, of a regular polygon with n sides.
(@) Find the value of A when n cquals

() 180,

(ii) 360,

(i) 720,
(iv) 7200. 2

(b) As n becomnes very large,

(i) wbat valuec docs A approach, : [
(i) what shape does the polygon approach? 1)
= (¢) Find the value of n when 4 = 162. . ' ' 12)
' . (d) Make n the subject of the formula. (3}

(¢) Three regular polygons, 1wo of which are octagons, mect at 2 point so that they £t
together without apy gaps.
Showing all your working, idewiify the third polygon. [2]

J:
8
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B A plass isin the shape of an Inverted cone of radius 6¢em
' and height 18em.

(a) Calculate the capacity of the glass,

(The volume of a cone of radius r and height A is
\nr2h. and n is approximately 3.142)

(2)

(A} Milkispouredinto theglasstoa 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, n
(ii) And a formula for the volume of milk, in terms of x and x, 13)

(iii) show that. when x = 9. your formula gives the same answer as in part (3). (2]

T

4 The whale of this question should be ... ered on a sheet of graph paper.

A larmer keeps x poals and ) cows. Each goat costs $2 a day to feed and each cow costs $4
a day to feed. The farmer can only afford to spend $32 s day on animal food.

{a) Show that x + 2y £ 16. ' i2)
(b) The farmer has room for no more than 12 animals,
He wants 1o keep at least 6 goats and at Jeast 3 cows.

Write down three more incqualities.

b))

(¢) Using 2 scale of 1 cm 10 represent | unit oo cach axds, represent.the four inequalities on

a graph.

(4

(4) One possible combination which satisBes all the inequalities is 6 goats and 4 cows. Write

down all the other possiblc combinations.

{3

(¢) If he makes a profit of 350 on cach goat and $80 oo cach cow, which combination will

give him the greatest profu? Calculate the profit.in this case. (2l
! 5 (a) Find the solution set of the inequality
! 3—-2x<1l. 2]
r (4) (i) Solve the equation
: x'+x=30=0. [2)
(ii) Solve the cquation
x4+ x=-15=0, [4)
giving your answers correct to two decimal places.
i (¢) Simplify, as far as possible,
. _atb D )
} a4 ab=2b' 3a=3b
i
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6 When the urrow on spinner X' Is spun it Is ¢qually likely to 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, J or 4.

;:i\a}fl;s.}!'..?‘?i

i

L
5
o --\ ‘\"

{a) Copy and complete the possibility diagram below, showing the possible totals when both
arrows arc spun,

SPINNER X
1 2 3 4 'S5 6
R 2
SPINNER 2 6
Y 3 8
4 ;
]
(6) What is the probability of a otal of
(i 2,
@) 7,
(i) 127 (3]
(¢) Which totals arc the most probable? | m
(d) The sectors op the Iwo spinners are dotted, whilte or striped.
| Whal is 1he probability of .
i (i) both arrows pointing to & dojted sector, {2] .
- (ii) one arrow poioling 1o a dotiud sector, and onc arrow poloting to a white l.ac‘lolg';
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7 The whole of this question should be answered on 2 sheet of graph paper.
(a) Copy and complete the given 1able of values for the function
. .‘l = J‘
X “ -] 0 | 1.5 2 25 3 AS 4
y “ s2 | 9 | 156 | 27 | 468
BY

(Where appropriale, y values are given correct to one place of decimals.)

(h) Using a scale of 2cm 1o represent 1 unit on the x-axis, and 2cm 10 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 » when X is both negative and very large?
(d) Use your graph to find the value of

(i) rwhenx=12,

(i) ~ when y = 20.

{1

)
m

(¢) By drawinga suilable tangent, estimale the gradient of the graph when Xx = 2. - 13)

100 m

— G

The diagram represents an artificial ski slope.
The surface of the slope, PQRS, is a rectangle.

T is a poiot vertically below R, and U is vertically below ©, so that PSTU is a horizontal

rectangle.
M is the midpoint of RS.
PQ=380m, QR = 100m and RT = 45m.
{a) Calculate angle RST.
(b) Carol skis down the slope along the Line RP.
Caleulate () the length of R,
(ii) vhe angle that her path makes with the horizoatal.

2]

Q)
3]

(¢) She returns to the top of the slope by walking from P to M and thes from M to Q.

Find (i) the distance that she has 1o walk,
(ii) the angle of depression of A from Q.

13)

(2)
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1 The whule of this question should be answ cred on a sheet of -praph paper,

In u stapdards testing survey, the mass of cornflukes in 200 puckets was found. and the
following resulis were obtainzd.

Mass (m) of cornfakes in grams | Number of packets
¥ {Frequency)
g v
CORN ﬁ 746 < m < 748 ?
5 148 < m <750 1
M g 750 € m < 752 22
1524m <784 52
o 754 g m < 756 68
Tgrams 7% < m < 158 36
\ 758 € m < 760 6
(a) State the modal class. m
(b) Copy and complete the following cumulative frequency table.
Mass (m) in grams Cumulatlve frequency
m < 748 ' 5
m< 1750 16
m <1752 28
: m < 760" 200
i _ 2)
i. (¢) Using a scale of 2cm 1o represent 2 grams horizontally, and 2cm to represent 20 packets
K vertically, draw a cumulalive frequency diagram. 4]
(d) Use your diagram to estimale
(i) the median mass,
(ii) the interquanile range. - (3}
(¢) To avoid complaints, all packets whose contents had a roass of less than 751 grams were
: rejected.
What percentage of the packets was rejected? (2]
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(a)

(b)

()

(d)
(e)

&)

NOT TO SCALE

B C

Usling ruler and compasses only. construct the. shape in the dlagram. The three shorter
sides are each 3cm Jong. and the six longer sides are each Sem long. (31
W hat special name is given 1o

(i) AXxrz.

(i) AAYZ? [2]
From your drawing, measurc 2nd write down the size of

(i) "ZAY. |

(ii) BRC. | [2)
Check your answer to (¢)(i) by _using trigonomelry. (2)
Describe the symmetry of the shape as fully as possible. (3)
Name the three dimensional solid which would be formed by folding the shape along XY,
YZ and ZX, so that 4, B and C coincide. )
How many (i) vertices,

(ii) edges would the solid have? [2)

11 (o)

s
r

-
b
|

()

{c)

Prove, for all non-zero values of p and g, that

eY14+9) = a) ( 1) , e
(]+Q)(I+P) (l+q+1+p []_
(i) By substituting p = 3 and g = 2 show that the above Ideatity reduces to

. 21 % 13=2) + 1. | [!]
(i) By cvaluating 2§ x 1j and'2} + 13 prove that the statement jn ()(i) is true.

By choosing other integer values of pand g, where p and g are diffcrent, write down four
other stalements similar to that in part (6)().

Include at least ope statement in which the value of p is negative. 14}
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1 () The front page of a newspaper js rectangular and measures 60 cm by 40 cm, comrect 1o
the nearest centimetre,

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

Wrlte your answer In the form i W CMY & BTER € inrersnarenessesse €M 3
@ A ( B
SCALE
IecmioSm
e C
- D .
The diagrom s an accurate plan of & garden,
(i) Mecasure the sides of the diagram and the diagonal BD.
Using the given scale, express the five lengths In metres. 2
(ii) Correct cach of the five Jengths to the nearest 5 metres, )|
{iii} Draw another plan of the garden, using the approximated measurements and ll:c
sume scale, 12

(iv) Write down the single word which completes the foilowing statement.
“After approximating the measurements Lo the nearest 5 metres, the shape of the
garden becomes & (1

o —— .

I = Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

2 The volume of a regular hexagonal prism Is ghven by the
fO.'I..Mll
.‘ ) = 2633,
where's Is 1he length of each edge of the'prism.
k&
() Find Fifsw=33cm.
t
(3) Make s the subject of the formpla, 2]
(&) (i) Use iigonometry to obtain an expression for the area of the (shaded) hexagon, I:l
terms of 5. . 4]
(ii) Hence.show that the original formula Is approximately correct, m
1617
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3 In 1772, a German astronomer named Bode gave this table for the distance of each of the
planets from the Sun,
. Actual dlstance
Planet Bode's number (in Bode units)
Mercury 4 19
Yenus 7 (344 9.3
Earth 10 (6 + 4) ,10.0
Mars < 16 (12 + 4) 15.2
i Jupiter | 52 (3 +4) 52,0
: Saturn 100 {96 + 4) 95.4
(@) Whatis the missing Bode’s number? (This led to the discovery of the Asterold Belt) (2]
(») Dode's numbers were used to forecast the position of Ursnus. the next planet further out
than Saturn. ond it was discovered in 1781,
(i) What was Bode's number for Uranus? m
(i) The actual distance of Uranus from the Sun was 193 units.
Express the crror in Bode's number a¢ o percentage of the actual distance, 3]
(¢) The distance of the Earth from the Sun, given us 10.0 In the tible nbove, i1
1.49 % 10" kilometres. '
Culculate the distance from the Sun of
(i) Mercur;
(1) Jupiter, )
giving your answers in kilometres. in standard form. )
rl‘m over
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Ag—'ls km

%

» B
NEWMARéT

Y

"The mainroad. from 4 to 8. throuch Newmarket, Is strulght fur 15 kilometres. Thering road.
uround Newmarket. is un ure 48 of u circle. centre O, of rudius 12 kilometres.

12K

() (i) Culculute the size of the angle marked @ In the dlugram, (2}
{il} Use your snswer 1o {«) (1) to show that. correct |o.;h'ree signlficunt Agures. the
lensth of the ring roud between A and B Is 16,2 kilometres. . Wl

s upproximately 3,142) -

(A Mr. Curion cun drive a1 a steady 100 km h olong the ring roud. 1 he drives from 4 to 8

through Newmarket, he cun average B0km:h for 12 kilometres but aversges only
10 km:h lor the 3 kilometres through the town,

Culculate, 10 the nearest ininute, the amount of time thut hé suves by driving round
the ring roud, 15

5 In the quadrilateral PQRS, f"-‘Q = 2, Q-J'R = band SR = 2u,

te) \Write down two thinas that this telis you ubout the line segments PQ und SR, (2)

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

€) Ifaw G) and b'e (_;)

(1} make un accurate drawing of the quadrilatcral PQRS, using a scale of 1em 10
represent | unit, b))

iy (i) calculate thearep of triungle PQR. M

6 A game wurden is stunding 100 metres due Eust of a look-out tower.
t#) The angle af elevation of the top of the tower, from where he stands. Is 9-.
Caleulinte the height of the tower, 12)

{A) A tourist. ut the top of the to.cer, sights a thinoceros st a disiance of 150 metres [rom the
ool of the tower, and on 4 bearing of 220°,

tl) Druwn skeich ihnwing:thc positions of the foot of the tower, the game warden and

the rhinoceros. (2]
lii) Caleulate the distunce hetween the ganie wurden und the thinocervs. 13l
(¢) Calculute the ungle of depression of the rhinoceros from the top of the tower, )|
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7 - Six hundred students were asked if they smoked, The results were recorded and probabilitles
were calculated. Some of the probabilities are shown on the tree dizgram below,

3 Smoke

Mal . sl

Female

- Do not smoke

(o) Copy and complete the tree diagram.

B
(A} How many of the students who were asked were male? {1}
(¢} One of the students Is selecied at random.
What Is the probabilily that the person selected is
(i) a male who smakes. ]
(ii) a non-smoker? [3)
8  Answer the whole of thls question on & sheet of graph paper.
X || 0.6 ] 1.5 2 25 3 3.3 4 4.5 1
yl p |=-59 [-3.7 ~231-11] 03 19 | 3.8 q r
Some of the values for the funciion
12 %
are shown in the 1able above. Yalues of y arc glven correct to one decimal place.
(¢} Find the values of p, g and r, £))]
(b) Using a scale of 2cm 1o represent | ;unll on the x-axis, and 1 cm to represent 1 unit on
x’ 6
the y-axis, draw the graph of y» = ~:—5 - for 0.6 € x < 3. . 15]:
{¢) Find, f[rom your graph, correcl 1o 1 dc_r.lmnl place, the value of x for which
3
<) [2)
12 »

(«) Draw the tangent o the curve at the point where x = 1, and hence estimate the gradient
of the curve at that point,

(3)

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)
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9 (a) Using ruler and compasses only construct,
(1) triangle PQR with PQ = 10cm, QR = 9em and RP m» Tem.. m
(i) the perpendicular blscctors of °Q and QR, 3
(iii) the circle. with lts centre at the polnt where the perpendicular bliectors meet,
passing through P, Q and R, 1
(This is the clrcumclrele of iriangle POR.)
(A) A A formula for the area (&) of ilangle 48C
Is
" b A = thesin 4.
1t Is also given that
ot
8] 1] G m = 2R,

where R is the radius of the circumcircle.
(i) Combine these two formulue 10 show that

ube
- — 3
A 4R ™

(ii) Measure the radius of the circumcircle you have drawn In, past (o). and hence
culculute the urea 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 -

2 10

10-19 25

20-29 15

A0-39 8

40-49 -

L

(a) State the modal class of the distributlon. - o 0|
(h) (i) Write down the mid-interval value in the class interval 10-19. {1
(i) Calculate an estimate of the meun number of admisstons per duy, 14
() Calculate an estimate of the median number of admissions per day. 13}
(@) Construct u histogram 10 represent this Information. {3
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11 (a) Factorise, if possible, .
(i) 9a° — 4%,
(i) 9a? + 4b%, L
(i) 27 o+ T — 4. ]
(b) Faclorise completely
‘bux — 4bx + Juy — 2by. 2
(c} Solve the quadratic cquation
(v — 2 = 5,
giving your.answers correct to two decimul plces. {4)
() The sum. S. of the first # positive L. :gers is glven by the formula
S e dnlu 4 1)
(i) Use the formula to find the value of '
T 424 3+ 440000000+ 99+ 100, )]
(i) Find # when § = 465.. 13
12 Answer the whole of thls questlon on a sheet of graph paper.
The vertices of a rectangle OPQR are 0(0.0), P(2.0). 012,51 und R(0, 3).
{a) Taking 1cm to represent 1 unit on each axis und mark-ing cach axls from —6to +6,
draw and label the rectangle OPQR. k)]

(0} The rectangle OPQR is mapped onlo rectungle OP,G R, by the transformation

(<)

represented by the matrix L, where

01
Lﬂ L]
(1 0)
Draw and label the rectangle OP\Q Ry on your diagram, and describe the
transformetion [ully in geometrical terms, 3]

Reflect the original rectangle OPQR in the y-axis,
Label the ncw rectangle 0P 01 Ry

© \Write down the matrix M which represents this transformailon, (3

(d)

The reetangle OP,Q,R, can be mapped onto the rectangle OPyQ:R, by 2 slogle
transformation represented by the matrix N,

(i) Describe this tran sformation fully in gcometricalherms. 12)
(1) Write down the matrix IS -..';1ich_rcpr:scm: this transformation. i
(iii) State a relationship between the matrices L, M and N. )]
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(a)
NOT TO SCALE
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 3CD, {2}
(ii) angle C8D, {2}
(iii) anglc 045, [i.]
(iv) angle WAB, 1]
(v) angle A WB, [2]
(6) The angles of a hexagon are in the ratio 3:434:4:4:5,
Calculate the size of the smallest angle. {4)
(@) (i) Calculate the circumfcrenc«‘; of a bicycle wheel of diameter 0.64 m.
{m is approximately 3.142.) ' (21
(ii) Calculate the number of complele turns the wheel makes when the bicycle travels
700 m. _ (2)
(5) A rectangular field measures 350 m by 200 ﬁ:, cach measured to the nearest 10m.
Calculale the limits between which the area of the field must lie, [4)
(c) A, Band C arc three similar contalners,
Their heights are 40cm, 30cm and 15em rcsﬁcctivcly.
The container C has a surface area of 450 cm? and has & capacity of 0-8 litres.
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
r Belo Horizonte

' Rio de Janeiro
S

Sic Paulo

The.diagram shows some angles and some direct distances between four towns in Brazil.

(a) Calculate the dircct distance between Brasilia-and Sap. Paulo. (4]
(6) Calculate the direct distance between Rig de Janeiro and Sio Paulo; (4]
() Calculale the arca of the quadriiateral BHRS. (4]
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4  Answer the whole of this question on & sheet of graph paper.

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

.Heighl ()] ‘ .
incentimetres [|o<Acd |.3<chcé | 6<chAgd [9<cACI2]|I2<cALIS[IS<ALIB|IB <AL <AL
Number
of planis 5 7 P 20 23 18 10 5

(a) Calculate the mean height of the plants, {4)

(5) The following table shows the cumulative frequencies of the same data,
Height (A) - _
in centimetres K¢ hgé ALY A2 hg1s AR hgl A<
Cumulative 112 Ts
frequency $ P 24 44 67 85 q 100

(i) Find the value of p and the value of ¢, 1}

(ii) Using your values for p and g and the information given in the cumulative
frequency table, draw a cumulative frequency diagram. Use a scale of lcm to

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

Time in seconds

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

(@) Calculate the acceleration during the first 10 seconds. [2)
(5, Describe the motion taking place between 10 and 20 seconds. (n
() Find the speed at 23 seconds, . [2)
(d) Caleulate the dislunc-c travelled during the 28 seconds. (3]
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Ty and T; are transmitters 200 km apart, T; is due East of T},

The signals from T} can reach a distance'of 150 km and those from 7 can reach a distance of
120 km, :

(@) Using a scale of 1 cm.to represent 20 km, make an accurate drawing to represent the
transmitters and the area where signals from both transmitters can reach. {3}

(&) A ship is sailing on a bearing of 330° and passes through the point exactly hall-way
between the two transmitters,

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

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

(d) Given that the speed of the ship is 25 km/h, calculate the length of time during which the
ship can receive signals rom both transmitters. (2]

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

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

(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 = .(x + 1) francs.
The holidaymaker found that, for 100 francs, she received £1 more in 1990 than in 1989,
(i)- Write down an equation in x and show that it reduces to
x*+ x—100 =0, (4]

(i1) Use the above cquation to calculate the value of x, giving your answer correct to
two decimal places. {4

(iii) Use your answer to (b) (ii) to find the value, in pounds, of 100,[rancs in the year
1990. Give your answer correct to two decimal places. {1
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8  Answer the wholc of thls question on a shcet of graph paper.
(4) The tables of values are for the graphs of y = x? and y =2%,
x =2|=1{0 |1 | 2]3
q
ymlalplof|a]q
x -21=11 0 [ 1| 2}]3
Woeas | | 9
y=2"r |05y s 2| 4]
(i) Calculate the values of p, g, r, s and . B © )|
g (ii) On the same axes and using a scale of 2 cm to represent | unit op both the xand y
I axes, draw the graphs ol y = x'andy = 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%, [2)
(6) () On the same axes, draw the graph ¢f X + y = 1. {2}
- (i) Write down the x-coordinales of the points of intersection of the graphs of y = x?
and x + y = I, (2
(iii) Write down the quadralic equalion in x satisfied by these values, {1}
9  Answer the whole of thls question on a shect of graph paper.
(@) 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]
(&) The transformation T s represented by the matrix
: )
; =T L)
- ! (i) Draw the image of triangle A8C under T, labelling it 4,5,C,. (3]
i (ii) Describe fully the single transformation T). (2]
:_'-.'- (c) The transformation T, is represented by the matrix
—08 0.6
o My ( 0.6 0.3)'
(i) Draw the image of triangle ABC under T;, labelling it 4;8,C;. {3)
§ (ii) Describe fully the single transformation Ty. 2)
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10 (a) < 2 and x is a posilive integer.
Find all the possible values of x, [2)
®) HETHEEETION B W LAULY
s LTI -
= 1 + 10 _:!-' ; i_ 41 H ‘1 i‘.
NT it = R s
:3-'5—1 h ] LT RIS
i il ERiE m apig a0
Yo afer 1 - t f =t » "
e R N R ARSI HE TG
HL -H-:_- Iy iy -y |} ;.I e = 4k
= ;::[ il ‘.!‘:4|““-'| :Jrlq'h .E' ‘ﬂ“ :’ *-1:
SR IRMTR AN PHH S e qit
] :!i 15:-1.r WiB R Ege=is
' : }!—‘1: imilik: HraEsHEElEl
T e T il
811 HHHHUS I e i
b+ = | H 11t 4
£ 3 HH+-HHHH 1 1 H - by 114 i H
A HER R a A S S e
....':"' Sipe it aIE TaNLL ”14« ~H=To P =
. 411+ — -
e -EF-JXL,,: FHH Iy -:‘:_‘ _+" "i‘.‘_ o — &
HiBT B H B T R i LR i B

A company which carries goods has two types of carton, small ones which hold 20kg
and large ones which hold 20 kg.

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

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

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

(iv) A small carton costs S1 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 »ll your answers to this question as fractlons.
(6) An ordinary dic, with six faces numbered 1 to 6, is rolled once.

State the probability that

(i) the uppermost face is a 6, m
(ii) the uppermost face is not a 6. n

() 1n an experiment a student rolls the die until the uppermost face is a 6.

(i) Calculate the probability that the first roll is not a 6and the second rollisa 6. [2]
(ii) Caleulate the prabability that the first roll is not a 6, the second roll is not a 6 and

the third rollis a 6. {2)
(ifi) Without evaluating your answer, find an expression for the probabllity that the
student first gets a 6 with his or her twellth roll, [2]
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: 60
1 Pisthe set of cars which use unleaded petrol,

S is the set of cars which have a sun-r.. "
A survey of 100 cars is taken.
68 use unleaded petrol (P) and 35 have a sun-rool (S). 10 are in neither sct.
{¢) Draw a Venn diagram to illustrate this information. | [3]
(b) Find n(P N S), the number of cars in the survey 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 S). 1

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

“x belongs to the set of cars using unlcaded petrol, but not to the set of cars which have s
sun-roof.” 21 .

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

(@) Ifthe acroplanc departs from A4 al 13.35, and its total time in the airis li hours, at what
time does the aeroplane land at C? (2]

N
A
l
|
|
!

(b) The diagram above represents the acroplanc's journey. The bearing of B from 4 is 063°,
angle ABC = 120°, AB = 200km and BC = 230 km.

(i) Show, by calculation, that AC = 391km, 10 the nearest kilometre. {%)
(ii) Calculate angle ACB, to the nearest depree. (4]
(iii) Calculate the bearing of C [rom A. (2}
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3 61

3 Scientists test two types of secd, A and B, in a country where the probability of good rainfall

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

)—/‘ Erows
good

——

rainflil \
S—— does not grow

——

/ SIowE
T~ poor
rainfall \

TYPE A

—_— does not grow
(@) (i) Copy and complete the tree diagram above for type A seed. (2]
(ii) Calculate the probability that there s good rainfall and type A seed grows. (2]
(iii) Calculate the probability that type A sced grows, whatever the rainfall. 121

(6) Type B seed is tested in the same country and the probability of good rainfall is again
0.4. Type B sccd is found to have a probability of growing of 0.8 when the rainfall is
good, and 0.5 when it is poor.”

(i) Draw a tree diagram for type B seed, gi'_aing the probabiiilics for each branch. [2)
(ii) Calculate the probability that type B sced grows, whatever the rainfall. (2]

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

4  Answer the whole of this question on a sheet of graph paper.
The lollowing table gives the valuesof y = 1 + 4x — x?, for —1 € x € 5.

% -1 0 1 2 - 4 5

y | =4l 1t | 4] s | 4|4
(a) Using & scale of 2cm to represent i unit on cach axis, draw the graph of
yom1l4+4x—x'for -1 €x<3. 14
(4) Draw the tangent to the graph at the point (3, 4) and hence find the gradient of the curve
at this poinl. (4]

(6) Use your graph to estimale, to 1 decimal place, the solutions of the equation

I +4x—x"=0, 12)
() By using the quadratic formula, or otherwise, solve the equation

x'=dx—1=0,

giving your answers correct to 2 decimal places. 8]
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A 70 m D

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

(@) Using a scale of lcm to represent S m, construct an accuraie plan of the field.
Label 4, B, C and D on your plan. (4}

(b) A post Pissituated in the ficld, so that it is equidistant from the sides CD and CB, and
also equidistant from the points 4 and B.

On your diagram construct, using ruler and compasses only,
(i) the locus of points which are equidistant from CD and CB,

(ii) the Jocus of points which arc equidistant from the points A and B.
Label, with the letter P, the point which represents the position ol the post. (5]
() A goalis ticd to the post P by a rope of length 20 rru:l;rcs.
Shade the part of the ficld which the goat cannot reach. {3)

6 A traln usunlly completes a journey of 360 km at an average speed of vkm/h.
Onec day engine trouble causes the average speed to be 10 km/h less than usual.

(a) - Write down, in terms of v, an expression for the time taken, in hours, for the usual
journmey. 1

(6) Write down a similar expression for the time taken for the slower journey. (2}

(¢) The time fnr the slower journcy was 30 minutes more than the time for the usual journey.
Write down an equation In v using your answers {0 (a) and (b), and hence show that

L v? — 100 —7200 = 0. (s)
(@) Solve the equation v} — 10u — 7200 == 0, by factorising or otherwise, Write down the
usual average speed of the train. (3)

'! :
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.Cumulative 350p=

(]
(2]
[2
(€]

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

i2)

Gi) The top 5 girls score more than 90 marks and the lowest S marks are ln the interval

80

<100

the girls‘ lower

<90

<76

<60

<0

for the girls’ marks, replacing the letter Q In the table

<40

<20

d all the information in (b) (i), copy and complete the following

quartile mark is 76 and the interquartile range is 24, What is 0,

quartile mark?
cumulative [requency table

by your answer to (b) ().

Using this an

50 boys take 2 mathematics examination in which the highest possible mark is 100,
.20 € x < 40,

The cumulative frequency diagram for the boys® marks is shown above,

(i) What is the boys' median mark?
(iii) What fs-the pass mark? (It must be an inleger.)

(ii) If 70% of the boys pass, how many boys fail?

Cumulative frequency

Mark (x)

(6)
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6 64

8 Answer the whole of this questlon on a sheet of graph paper.
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(a) (i) Copy the above diagram accurately on your graph paper. (1)
(ii) Draw the reflection of Fin the line x = 3. Label it A. {2]

(iii) Draw the reflection of A in the line y = 3. Label it B. {21

(iv) Draw the rotation of F through 180° about the origin. Label it C. 12}

(v) Describe fully the slngle transformation which maps B onto C. {2}

()] (i) Find the matrix M of the transformation described In (a) (iv). {31

: : _ :
(ii) Calculate the matrix product NM where N = (0 _01) Q)

(iii) Describe fully the single transformation represented by NM. (2)
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9 NOT TO
SCALE

0

One central clrele, of radius 3 cm 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 identical to each
other.

(a) - 1f the radius of cach outer circle is x cm, write down the following lengths in terms of x.

(i) OA, ‘m
(i) os,, (1)
(iii) 4B, )
= (}) On one occasion there are 6 circles completely surrounding the central circle.
lff | (i) Calculate angle AOB. n
& (ii) What special type of triangle is AOB in this case? 1)
(iii) Use your previous answers to find x. 2}
() On another occasion there are 20 small circles completely surrounding the central clrcle.
(i) Calculate angle AOB. U]
(ii) M is the mid-point of AB. Consider the iriangle A{4 0 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}

= Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com) Tuen over



http://www.novapdf.com
http://www.novapdf.com

3
66
10
n ! | I 3 4
|
n? 1 9
[:; nt |l 81
(@) Copy and complete the table ol values above, 12]
(b) In the table below, pe=1*+2,
gm134+20 431 4 4%
r o= 3(2%) +3(2) — 1,
s =303+ 33) -1,
Pt 20 43
PECLET NS Y L
Calculate the values of p, ¢, r, s, f and u. {6}
n 1 ‘ 2 3 N S — 20
Row X 1 r 14 § |
Row Y 5 r s | 59
\ Row Z 1 17 ! 8 lecisisuismi
(¢) 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 value in Row X for i = 20 can be found by, putting 7 = 20 Into the formula
x o MDA F D) ping ihis value of X. '
6 : (1]
(i) The value in Row Y forn = 20 can be found by putting 7 = 20 into the formula
Y = 3n? + 3n — 1. Find this value of Y exactly. i
(6) Use your answers to parts (¢) and (d) to find the exact value of
[ LR K L T - + 19 4 20, (2
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%gé'i" INTERNATIONAL EXAMINATIONS

International General Certificate of Secondary Education

:: ' Instructions to candidates:

3 Answer all the questions on the separate sheels of paper provided.

; : Show all your working onthe samao shoot as tha rest of the answer. Marks wlill be given for

X working which shows that you know how to solve the problem even if you get the answer
wrong. |

Write your name and examination number on each separale plece of writing paper or graph paper you
use, If you use more than one sheet of paper for your answers, all answer sheets should be placed in ths
correct order and fastened together.

Electranic calctlators should be used. _

Three fiqure accuracy is required in your - 1swers except where stated otherwise.

The total of the marks for this paper Is 130.

The number of marks evailable Is shown In brackets [ ] alter each question or part question.
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®)

(c)

Copy the above diagram twice,
() 1n your first diagram, shade the region which represents
(Aw B).
(ii) In your second diagram, shade the region which represents
An B,

N\

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

&

& = (students in an international school} )
G {girls) :
= (students who spcak more than one language)}

Thc Venn diagrarh shows the number of students in each subset, in a school of 150 students.

(1) How many girls speak only one language?
(i) How many boys are there in the school?
Glve your answers to parts (ilf) to (vi) as fractlons In thelr lowest terms,

(1)) A student is selected at random. What is the probability that this student speaks more than

one language?

(iv) A girlis sclected at random. What is the probability that she speaks more than oné¢ language?

(¥) A student who speaks more than one 'Ianguagc is selected st random. What ig the probability

that this student is & girl?

)]

0

(2]

)
{1
m
]

m

(vI) Two students arc sclected at random. What is the probability that they arc both boys? 13}
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SCALE 4{\
. o
Playarca Duildings 1H0m
7~
O
110m Y

The diagram shows the plan for a new school.

ABXisa straight linc. The angles at A, X' and Y are cnclh 90°, Angle ADD = 50% angle B-DC w= 50" und
angle DCH = 100°. DB = 150m, BX = 7l m and Y'Y= CY = 110m.

(3) Calculate, correet fo three significant figures,

(i) the area of 2YYC, kzl
(i) the length of 4D, : ' {3
(iii) the length of A8, 2l
(iv) thz length of OC. (3]

(b) Using your answers to part (a), calculate the totul arca of the school grounds, AX'Y'CD. Give your
answer correct to two significant figures. 13

(a7 e A B S

(3) A walter tank Is in the shape of a cuboicl, measuring 150 cm by 100 cm by 80 cm,
(i) How many litres of watcr would the tank contiin when full? N

(ii) The tank is initially emply and water llows into it from a pipe. The cross-scctional arca of the
pipc is 2.1 cm? and the water flows along the pipe ul a rate ol 35cm/s.

By calculating the volume of walcr flowing [roin the pipe in 1 sccond, find the time taken to
fill the tank. Give your answer in liours and minules, correct 10 the nearest minule, 15)

M)

The diagram shows a hemisphere of radius r, attached to a conc of
base radius r and height A

i

]

]

]

» The total volume, V¥, of the solid is given by the formula.
' V= 3nr’h + {nr’.

1
1

(i) Calculate the voluma when 7 = Bemand h = 10em.
[ is approximaltely 3.142.] 2l

(i) Find a fonmula for /i in tcnns of m, r and ¥,

Give your unswer s n single fruction, In its simplest form. [3)
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4 70
4  Answer the whble of this question on & sheet of graph paper.
(s)

x 1 1.5 2 3 4 5 6

6
ye= p | 4 3 q 1.5 r 1

The above table is for the function

{ix— i :
x
s (i) Calculate the values of p, g and r. (2]
(il) Using a scale of 2¢cm to represent 1 unit on each axis, draw & pair of axes for 0QXx g6
and 0gy<8.
) 6
Draw the graph'of y= = for 1<x<6. 13]

6 _
(b) By drawing a suitable tangent, estimate the gradient of the curve y w " at the point (2, 3).

c '
- x 0 1 2 3 4 5 6
X:
ok y=¢ 10 k | o8 ! 32 | m | 12
I:'. I The above table is for the function
: . 4
i g: 5
) Calculatc the va!ues of k, I and m. 12l
@i1) Draw, on the axes already used for part () (il), the graph of
2
y=’-;- for 0L x<6. . {3

(@) (1) Write down the x-coordinate of the point of intersection of the curves
H

6 x
=- and y=-—. i
y=x Ty _
(il) Use the equations of the two curves 1o show that the exact value of x is 3o} 2)
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Use the graphs to unswer the following questions.
(1) What is the median age in cuchc

() How many people are less than 20 yeurs old
(d) How many people are at least 70 years old

(e) Intenyeurs(ime
your answer
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In the diagram, SR is paralicl to PQ.
Sf£ =4cm, SX = 2cm, RX = 3cmand PQ = Tcm,
(i) Explain why the triangles RSX and POX are similar.
(if) Calculate the length of PX and the length of QX.
(iii) It is also given that the area of trangle RSX is 2.90 cm®.
Calculate the arca of triangle PQX, correct to two significant figures,
(Iv) Use trigonomeltry to calculate the size of angle SRX, to the nearest degree.

(b)

Angle ABE = 65°, anglc BAE = 19" and angle DBE = 80°.
Calculate

(i) angle CDE,

(1) angle CDB,

In the diagram, the points B. C, D and E lie on the circle. ABC and AED are :lni;ht' lines.

72

2
(3)

8]
(4]

(21
(2]
]

‘l 5 (i) angle BCE.
|
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7 73
7 (a) The lengths, in centimetres, of the sides of a right-angled triangle are

- X%, x+2 and x4+ 5.
(N Use Pythagoras' theorem to write down an cquation in x, Show that it simplifies to

x! = 6x =21 =0. (&)
(li) Solve the equation x? = 6x — 21 = 0, giving your answers correct 1o two decimal places.
' )]
(1)) 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 expression for the timé, 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 equation in y and sulve it, [4}
(i) Find the total distance walked by the student, [1}

8  Answer the whole of this questlon on & sheet of graph paper.

() Drawandlabel xand y axes [rom —6to +6 using a scale of [ cm'to represent | unit on cach axis,
Draw the triangle whose vertices are A (2, 2), B (5, 2) and C (5, 3). [
. . 0 "“"-I - .
(d) M is the matrix X 0 which represents the transformation T.
Draw accurately the image of triangle AB& under the transformation T, labelling it PQR. (3}

(¢) Nisthe matrix ( - l) which represents the transformation U,

—1 0
Draw accurately the image of triangle ADC under the transformation U, labelling it XYZ, [3)

(d) (1) Describe fully the single transformation which maps trisngle POR onto triangle X¥Z. (2]
(li) Find the matrix which represents this transformation, (2}

(¢) () Calculate the matrix NM. (2]
i) This matrix represents the transformation’ V.
Dra?.r accurately the image of triangle ABC under the transformation V, labelling it FGH. [2)

(iii) State whether the transformation Y Is cquivalent to “transformation T followed by
transformation U" or to “transforroation U followed by transformation T*". (1)
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8 74

In this question’you are asked to look at what happens to given numbers when you repeat a sct of
instructions several times,

9

In each case, when the instructions are repentcd many times, u certaln number is approached. This
number is called the /imit. o

()

. Wriie down
% Divide by 2 - d - —
vide by el number

(i) Starting with the number 7, the following numbers are calculuted by repeating the
instructions in the diagram.
¥ —rAs

4.5 —»325
3.25 —> 2.625
2.625 ——» 23125
2.3125 =3~ p
p—r1q
Calculate the exact values of-p and q. | 2]
(1) Start with the number 0.5 and repeat the above Instructions six times, sctting out your
working as in part (I). {3
(il) In parts (I) and (lI) the Iimft is the same whole number, Suggest the value of this limit.  [2]
- ® ~ Divide by 5 - Wiite down

= ;
1?‘

Add |

number

=
-

Start with the number 8 and repeat the instructions in the diagram several times.
The limit in this case is an exact [raction, Find this limir, (3]

©

Addil Write down

Divide by 4 number

T

T

1

ek
-

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

another exact fraction. Find this lImi1. (2]
(d) ”
= .o i - Wrile down -
e Dw:'dc by o = Add | » niiiber -
Use your answers to (=), (b) and (c) to find the Jimir, in terms of #, in this cuse. {3)
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2 76

1 Klaus and Heidi plan a holiday in the U.S.A. In August,
(3) Klaus decides to change 800 Deutschmarks (DM) into dollars in January when the exchangs rate
is $1 = DM].68. A bank charge of 1% is then deducted. Calculate how much he receives, 1o the
nearest dollac. 3]
(b) (i) Heidi invests her DM800 in a bank at an annual rate of 9% simple interest. Calculate the
amount she has after § months. {3]
(Ii) She now changes thiz amount into dollars. The exchange rate is 51 = DM1.87, but this \ime
there it no bank charge, Calculate how much Heidi receives, to the nearest dollar. {2)
() Who made the better decision? (M
(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 receive, to the nearest
Deutschmark, {2)
2 (& The diagram represents & gorden ABCDE.
AB=25m, AEe=10m, ED=52m and
DC=6.9m,
b Angle EAB = 120% angle DEA = 90° and
angle EDC = 110°,
52m

E 10m A

(a) (i) Using a scale of | cm to represent | m, construct an accurate plan of the garden. (4)
(i) Construct the locus of points cquidistant from CD and CB. (21
(iii) Construct the locus of points 6 metres {rom A. 2}

A fountain is to be placed nearer to CD than to CB and no more than 6 metres [rom 4.

) () Shade, and label R, the region within which the fountain could be placed in the garden. (1}
() Construct the locus of points in the garden 3.4 melres from AE, 2}
(ill) Is it possible for the fountain to be 3.4 metres from AE and in the region R? (1)
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(a) How many lines of symmetry does the shape in the diagram possess? [2)
(®) State the vector which translates AB onto HG. ()
() Find the equation of the line in which A8 is the reflection of HG. 2}
(d) Describe fully the transformation which maps A onto X and B onto J. - (2]

(¢) Describe fully the transformation which meps 4 onto D and B onlo E. 3)

: {(f) The matrx (

coordinates of this point and state its letter name. 3)

E;) transforms F(3,1) onlo another point on the diagram. Calculate the
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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 bearing of Sapporo from Osaka is 030°,
Find the bearing of Osaka from Tokyo.

At what time did it arrive in Tokyo?

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

78
NOT
TO
SCALE
(5]
4
Bl

(d) A planc ficw from Sapporo to Tokyo at an average speed of 500 kmy/h. It left Sapporo at 09 30.

Bl

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

In a football stadium, ticket prices are $15 fota seat and £8 for a standing place, 79
Tnitially the stadium has 10000 seats 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 nlaces with extra scats:

Each extra scat takes away iwo standing places.

(b) Extra scats are put in until only 4000 sland.ing places remain,
(i) Find the number of scats now in the stadium. 12}
(ii) Find the total amount of money taken for a full stadium. (21
(iii) I all 4000 standing places are full, find the number of scats which must be sold for & total
amount of $200 000 to be taken. (2
(c) On another occasion, X standing places remain.

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

now, 3}
(ii) Given also that therc are {wice as many seats 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)

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 10cm, 20cm and J0cm
respectively.
(a) Show that the ratio of the arcas of bull;inner:outer is 1:3:5. (4)

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

(c) Alexander is a good archer, and the probabilities that he hits the bull, the inner and the outer
are %, { and 1!6 respectively.

Using a trce diagram, or otherwise, answer the ollowing questions.

(1) He shoots 2 arrows. What is the probabiity that they both hit the outer? (21
(i) There is a $10 prize for hitting the bull, 52 for hitting the inner, but no prize for hitting the
outer. What is the probability that Alexander wins exactly $12 with 2 shnts? (4)

(ili) Alexander takes 3 shots. What is the probability that he wins 530? (3)
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6 80
1’4

NOT
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}
A}
p e oy B

The diagram shows a vertical cross-sectic.. I a solid spliere and a2 hollow cone, both resting on :.
hordzontal table. The sphere, centre O, touches the cone at S and T, Angle AVP = angle PVB = 20°

(8) (i) Explain why angle ¥TO = 90%, | m
(i) Caleulate angle TOS. ' (1)
(iii) Calculate angle TPS. 2]

(b) The radius of the sphere, 'r, is 10em. _
(i) Calculate VO. _ (3)
(li) Show that the height of the cone, 4, is 39.2¢cm. [
(iif) Show that the base radius of the cone, R, is 143 cm. {2)

(¢) [The volume of a cone is $mR’A. The volume of a sphere is jur’,  is spproximately 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
(lif) the volume of the empty space inside the cone, as & percentage of the volure of the t:t'.u'mel.3 :
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Anna throws a ball from a point A, one metre above the ground; towards a wall. The ball travels along
the arrowed path from A to B, given by the equation y = 4 4 2x — x3, where the x-axis represents the
horizontal grouhd and the y-axis represents the wall,

(a) Show that the x-coordinate of A satisfies the equatjon x}—2c =3 m0, 1)]
(®) Solve the equation x* ~ 2x — 3 = 0 2 state the x-coordinale of 4, (3)

() The ball rebounds from the wall at B to the ground at G. The equation of its path BG is
y =4 — 2% —x3,
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 sheet 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 of the ball [rom A

to B and then B to G.

L]

3550
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r." - y-=4-lv-7.:!:-m.1:1 y=4-2x~?—x"
' x| o los | 1 |1s | 2 |2s x“o- 0.5 | 1
y 4 1475( 5 (475 4 1275| 1 y u 4 1275] 1 0
(6

(¢) How far from the wall is the ball when it is only 0.5 m above the ground? -
. (0 Draw the tangent to your graph at T (2,4).
! Calculate the gradicnt of the curve at this point. {4)
i
E
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9 (1) Show that - ‘ 82
11 “' 1
n on+l o aln+1) 2l

(b) Copylthe followlng table, compl‘cllng the rows for n = 2, 3, 4, 99 and 100,

. l _ 1 1
Ao on+ | nin + 1)
\ LR '
t 2 1x2
2 MEEREpERENR o e asrssae L ]
F | shee Takigem e -
- | sedes - versenneee
Y T Y Y
- S (- R -
) |
100 0 S RO 100 x 101
(3]
() Use part (a) and your table to find another cxpression for 1
1 1 | 1
l 3% 2 2 » J + 3 e 4 + R P T T T T I I ] + m.
Write your answer a3 & single [raction. (4}

3590
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2

1 (s) Show that an interior angle of a regular pentagon is 108°.

(®) (I)- Draw accurately a regular pentagon ABCDE whose sides are of length 8 cm.

(i) Using straight edge and compasses only, construct
(8) the perpendicular bisector of DE, '
(b) the bisector of angle A.

() X is the point which is equidistant from D and E and equidistant from AB and AELM
the point X on your diagram. Measure and write down the length of AX.

84

2
(3]

(4]

ark
(2]

(iv) Shade the region inside the pentagon which contains the points which are nearer to E

than D and nearer to AE than AB.

{2}

80 m NOT TO
SCALE

A 100 m

120m

c

In a fitness exercise, students run Across & ficld from A to B, then from B to C and then from

Cto A.
(a) A student runs from A to Bin 10 seconds.

Calculate his speed in (1) metres/second,
| (i) kilometres/hour.

[
@

(b) Another student runs from A to B in 10.5 scconds, from B 10 C in 13 seconds and [rom

Cto A at a speed of 8.5 m/s.

Calculate her overall average speed in metres/second.
(¢) Showing all your working, calculate angllc BAC.
(d) The bearing of B from A is 062°

Calevlate (1) the bearing of C [rom A,
(i) the bearing of A from C

[4
(4]

[
(2]
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. 85
3 f(x)=3x?~=2x—4 and g(x)=4-3x
(s) State the value of  f(~2). 2
| (b) Solve the cquation f(x)=~3. B
f (¢) Solve the equation f(x)=0, giving, sour answers correct to 2 decimal places. (S}
(d) Solve for x the equation  g(x) = 2g(x)~1. 2
(¢) Find g7 '(x). _ {21
() Study the six sketches A4, B, C, D, E and F. Which one could be the graph of
M y=f(x)
| W) y=g(x)?
4 Answer the whole of this question on a sheel of graph paper.
In a schoo! gardening projcct, teachers and studcnts carry carth to a vegetable plot.
A teacher can carry 24 kg and a student can carry 20 kg.
Each person makes one trip.
Altogether at least 240 kg of earth must be carried.
There are x teachers and y students.
(a) Show that 6x+3y = 60. (n

(b) There must not be more than 13 people carrying earth, and there must be at least 4 teachers
and at least 3 students.

Write down three more Inequalities in x and/or y. {3}
(¢) () Draw x and y axes from 0 to 14, using 1cm to represent 1 unit of x and ». 1))
(i) On your grid, represent the information in parts (a) and (b). Shade the unwanted regions.
(6)
(d) From your graph, find
(i) the least number of people required, . (1)
(i) the greatcst amount of earth which can be carried. (2]
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v e e

The diagram shows two circles,

right angles.

(@)
(b)

(d)

()

(N
(®

Show, by calculation, that the distance between the centres Is 13 cm.
State the radius of the circle which passes through O, A and C.
Calculate angle AOC.

CO is extended to meet the Jarger circle at P.

" What is the size of angle APC?

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

What is the size of angle AOQ?

‘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

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

12)

(M

(2]

(2

(2]
i

U]
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6  Answer the whole of thls question on a sheet of graph paper.

@) Draw the triangle ABC with 4(2, 1), B(5, 1) and C(5, 5).

0 1 :
( and label it 4;8,C.
4 0

(i) Describe this single transformation.

A BsCi

(1) Find the matrix which represents this transformation.

I A1 B,C;.

(i) Find the matrix which represents this transformation.

(s) (1) Draw.xand y axes from—6to + 6, using 1 cm to represent 1 unit of x and y.

®) (I). Draw the Image of triangle ABC under the. transformation represented by

(&) () Draw the image of triangle ABC under & reflection in the line y = —x and label it

87

m
{1

the matrix

&)

(2]

(2]

-2

- (d) () Describe fully the single transformation which maps triangle A4, B\C; onto triangle

b))
(2]
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{requency
density

R —

¥ ] ] L
0 3 10 15 20 25 30 35 40 45 50
height (cm)
nts the [requencies of helghts of flowers a3 measured during an experiment.

The histogram represe
(a) Copy and complete the table.
Height (h) cm Frequency
0<hs5 20
5 <h<10 10
10<h=<15

15<h=25 :

(4

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

(c) Copy and complete the table.

Height (A) cm Cumulative Frequency
h=3 20
h<10
hs15
h=< 25
h = 50 : 250 3]

[

(i) Calculate an estimate of the median height of the flowers, correct Lo the nean;;t]

centimetre.
(&) A flower is picked at random. State the probability that it has a height greater than 10 c?:l

Give your answer as a fraction.
(D Two Nowers are picked at random from the 250 flowers.
Caleulate the probability that both Mowers have a height greater than 10 cm. Give your answer

as a decimal. (2]

(@ () Which class interval contains the median height?
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8
The diagram shows a prism of cross-sectional area 0.42 cm? and volume 7.56 em?.
(1) Calculate the length of the prism. (2]
i:'.'; (b) The prism is made of wood and ] cm? of this wood has a mass of 0.88 g. Calculate the mass of
i the prism. [2)
: (c) The prisms are made from a block o. wood of volume 0.5 m3, It is known that 25% of the
L wood is wasted.
L Calculate the number of prisms which can be made, giving your answer to the nearest
lf thousand. | [5)
(d)
NOT TO
e SCALE
%
The cross-section of the prism is a regular hexagon of area 0.42cm?,
() State the area of triangle OAB. i
(1) What special type of triangle is triangle OAB? (1
() Given that the length of A is xcm, find an expression for the area of triangle OAB in
terms of x.
P Hence find the length of AB correct to the nearest millimetre. (4]

-
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9 (x) Caleulate the gradient of the straight line joining the points (3, 18) and (3.5, 24.5). 2
®)
> Q(c + hn ')
NOTTO

SCALE

R
/(c. d)
The diagram shows part of the curve
y=12x3, |
(I} P is the point (¢, d). Write dow. d in terms of ¢. 1)
() Qs the point (¢ + /1, €). Write down ¢ in terms of ¢ and h. 4}
(li) Write down the length of PR.
i impli r answer,
Find an expression for the length of QR in terms of ¢ and h, and simplify you -
(iv) Show that the gradient of the line PQ is
4c+ 2h, _ (2
(¥) 1 P is the point (3,18) ;nd Q is the point (3.5, 24.5), state the value of ¢ and the value [g.!j.
h, and use these values to show that (b) (Iv) gives the same answer as (a). . |
(vI) 1f P is the point (3, 18Yand @ is the point (3.1, 19.22) state the value of ¢ and the vzlael
of I, and use (b) (Iv) to find the gradient of the line PQ.
(vil) 1f P is the point (3, 18) and ( gets closer and closer to P, what happens
1
(a) to the valuc of A, [
(1}

(b) to the value of the gradient of the line PO1
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I Alexis, Biatriz and Carlos are business partners,
(a) 60% of cach week's income is uscd for the business,

The sest is divided between Alexis, Biat.iz and Carlos in the ratio 5:3:1.
(I) Calculate how much they each receive in a week when the income Is $9000. {41

(i) Calculate the income in a week when Carlos receives $420. (3

(b) Alexis buys Carlos' share of the busincss for $16000, which he borrows frons the bank at a
rate of 127 simple interest per year.

e

How much interest will he have to repay in 6 months? _ (3}

2 Mahmoud enjoys flying his kite. On any given day, the probability that there is & good wind Is §.

If there is n good wind, the probability that the kite will fly is .

|".': ! If there is not a good wind, the probability that the kite will fly is 7.

§ @ Kite flies
goad
I; wind
I - kite does not fly
kite flies
nol a
£ good wind
i : kite does not fly
Copy the given tree diagram,
-I".'3 Write on your diagram the prou.._ility for each branch. 13)
(i) What is the probability of a good- wind and the kite Nying? (2]
(i) Find the probability that, whatever the wind, the kite does not fly. 12}
(b) If the Xite flies, the probability that it sticks in a tree is .
:.3'_.-': Calﬁulatc the probability that, whatever the wind, the kite sticks in a tree. {2}
- © | Wind strength t |2 3| 4a|ls el ]|8]5?

1 Number of days k| 5 6 °8 6 1 9 3 1

The table shows the wind strength measured on cach of 50 days.

(i) State the mode and find the median wind strength. {2
(ii) Calculate the mean wind strength. (3)
(iii) A *good wind' has strength x such that I < x <7.

Estimate the probability of a good wind from this data. (2]
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NOT TO
SCALE

Fog

An aeroplane Jeaves its base / and flies 1o A, B and C before returning to H..

The bearing of A from H is 037° and angle HAB is 83°,
iTh = 2Ch.

(a) Caleulate the bearing of o
() B Irom A, 2

B

2]
(i) Cfrom B.

(b) J/A=120%m and A3 =100km. Using a scale of | em to represent 10 km, construct a scale
drawing of the quadrilateral ABCD.

4
Hence find the distance, in Kilometres, from Co 1. . [4)

4  Answer (he whole of this quesfion on a sheet «. graph paper.

A farmer kecps x cows and y sheep, where x =4 and y 3> 10

(a) On your graph paper, draw axcs from 0 10 60, using a scale of 2¢cm 10 reprcsem 10 units ©
cach axis.

; B3l
Draw and label the lines x =4 and p = 10.
(b) The total number of cows and sheep must not be more than 49, i
Write this as an incquality and draw the appropriate line on your graph.
)
(c) Shade the unwanted regions of the graph.

| (d) The farmer makes $100 profil per cow und $50 per sheep. ol
What is his maximum profit? ‘
{

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

94
5 (a) Factorise completely
(1) dxa + Gyh = 9xe, (2]
(1) x%=10x=24, (2)
| ' (2)
() 10x2-7x + 1.
1
(b) | - yEgrbx,
() When x=1,y=2and when x =2, y=~3.
Find the value of @ and the value of b, (4]

- ﬂ
(i) When y = 16, use your values of a and b to show that the equalion y=;+b.r becomes
2+ 8x-3=0. (2]

Solve this cqualion, giving your answers correct 10 2 decimal places. [5)

6 In triangle ABC, AB=7cm, AC=9cm and angle BAC = 120°%

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

(b)

B - c

‘The three sides of triangle ABC are langents (o 2 circle, centre O, radius rem.

- The circle touches AB at S. _

o () Find the size of angle OAS and ... size of angle OBS. (2

: (i) Use trigonometty in the triangle OAS to write AS in terms of r. (2}
(tii) Use trigonomelry in the triangle OBS to write BSinterms of 7. 2]
(Iv) Use the fact that 48 =7 cm to form an equation in 7, and solve it. 31
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“
: NOT TO
SCALE
A spherical ball, radius r, diamcter 4B, is floating in waler with its centre O at a depth h below the
surface.
CD is a diameter of the circular cross-section formed at the surface. [w is approximately 3.142)
Ifr=13cmand )i = 5§ cm, caleulate
? (3} (i) thelength of CD, ‘ 3]
' (i) thc angle COD, 2]
(iii) the length of the arc CBD, (3]
{i¥) the distance from C to D round Lhe semicircle, diameter CD, [2)
(d) (i) The arca of .:urfacc above the water level is given by the formula 2ur(r - A),
Find the arca above the water level. | (1]
(i) The total surface arca of a sphere is 4nrl.
Find the area above the water level as a percentage of the total surface arca of the sphere.
i (3
L= [Turn over
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8  Answer the whole of this questlon an a sheet of graph paper.
(3) Ina chemical reactivi, the mass A/ grams of  chemical is given by the formula
| A =160 % 27,
where ¢ Is the thme in minules, after the starl,

A table of valucs for 1 and Af is given below.

{ 0 i 2 3 4 5 6 7

M | p [0 40 | 20} 4q s ro| 128

(i) Findp, qandr. (3]
(i) Draw the graph of Af against ./ r0w1&7,

’: Use a scale of 2 cm 1o represent | minute on the horizomal -nxis and | cm 1o represent
l _ 10 gramis on the vertical Af-axis. [

(iii) Draw a suilablc tangent to your graph and usc it to estimate the rate of change of mass
when 1 =2, : (3]

(b) The other chemical in the same reaction has mass a1 grams which is given by

m =100~ A.
(iy For what value of 1 do the two chemicals have equal mass? - (2)

(i) State a single transformation which would give the graph for m from the graph for 3.

{2)

mram.a ol N ALl
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4 i —
3‘ /4/ - ;""1
' /] LAL L~
2 A%
}.—; 1 /4 =
' 3 |2 (1 [0t |21 3) 45|61 7| 819 ]1w]ics
J! (2) Tn cach case describe fully the single transformation which maps 4 onto
| o B
. (i) C
(i) D,
(v) E,
) F
. ' * (b) State which sh_aﬁcs have an area equal to that of 4.
() Find the matrix which transforms A4 onto E.
(d) The matrix which transforms A onto Fis (é i)
b Find the matrix which transforms Fonlo A.

97

(2)
(2)
(2)
21
(2)
)

(2

2l

i
1¢an

P e
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10 In an Olympic diving compelition, 7 judges each award a mark between 0 and 10 for a dive. The
final score for the dive is found by following the instructions below,

Consider
3l 7 marks

Delete highest
and lowesl

Mulsiply b
| Calculole mean o f Py by
_ of dive

Score
for dive

(3) 3 compelitors oblained marks for their first dive as shown in the table below.

Competitor Marks Mean | ‘Difliculty | Score
factor’

Claus £6:8-18.0 (7.0 (7.3 2.0 186|7.7] 7.4 1.5 1.1

Erik 7.216.917.316.8 71167170 a 18 b

Javed 4.9 |4.3 147 |8.2|5.1 [5.1]5.3 ¢ 23 d

The score for Claus has been worked out,

Calculate the values of g, b, ¢ and 4.

(b) Miguel performed a dive with ‘difTiculty 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.

{c) Tarik's marks for a dive were 7.0, 7.1, 7.1, 7.1, 7.1, y and .

4)

(4]

‘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 =,

b))
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1 Answar the whole of this question on a sheet of graph paper.
4

.
REY <u
| \

Gl 13

The diagram shows triangle A, with vertices (2, 1), (3, 3) and (4, 3).

iff

100

(8) Using ascale of 1 cm torepresent 1 unit, draw on your graph paper an x-axis for—6 < v < 8 and

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

(b) Draw the enlargement of triangle A, centre (0, 0), scale factor 2, Label it B.

(¢) Draw the rotation of triangle A, through 90 ° anticlockwise about (0, 0). Label it C.

(d) Draw the refiection of Ilriangh Aintheline y=«1.Labelit D,

(e) Draw the transiation of triangle A by the vector (:i) Lebelit E.

10

(D () A transformation is represented by the matrix (0 1). Draw the image of triangle A under

this transformation. Label it F.
(1) Describe fully the slngle trans! -~nation which maps A onto F.

(2) (1) Describe fully the single transformation which maps F onto C.

(i) Find the matrix for this transformation.

i
(2l
2]
(2}
2l

121
2]
(2l
12
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Z B
r
Cc
I30‘ r
D A E
ir

BCA is the diameter of a circle, centre C, radius r. DAE Is a tangent to the circle at A.
DE =3rand angle DCA=30".

(8) (i) Draw the diagram accurately whenr=3 cm. 15]
(1) Measure and write down the length of BE in your diagram, v
(lii) Calculate the length of the semicircular arc BA when r =3 cm, {2

[ is approximately 3.142.]

(b) In the case when r = 10 cm, calculale, {0 2 decimal places,

(1) the length of DA, R
(i) the length of AE, [
(iii) the length of BE, {3l
(iv) thelength of the semicircular arc BA. )

(¢) Comment on the relationship between the length of BE and the length of the semicircull:ﬁ
arc BA, _

Ii ' Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

3  Ahmed carns $20 000 each year.
(s) 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 the first $4000 of his carnings.
He paid 30% of the rest as 1ax.

Calculate how much he paid as tax,

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

He paid 30% of the rest as tax.

s (i) Find an expression in terms of x for the amount of tax he pald.

(i) Calculate the value of x it he pald $4950 as tax.

102

1)

121

4  Answer the whole of this question on a sheet of graph paper.
A lable of values for y =% is given below,

(The values of y are correct to 1 decimal place.)

2 |-4]-3]-2|-15]=1 -5.37/% 1

%
l)‘ f“p_‘“ 07| 1.5]27 9 ‘20% [V P

15

0.3

-

(s) Calculate the values of p, g and r.

draw the graph of y=f§ for-4sx=-0Band0.8=x<4,

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

6
(d) The graphs mect when 2x+7 =;5 2

(3

(b) Using a scale’of 2 cm to represent 1 unit on the x-axis and 1 cm to represent 1 unii on the y-axis,

51
2

Write down the three solutions of this equation, giving your enswers correct to 1 decimul place.

)]

(e¢) By drawing a suitable tangent {o your curve, estimate the gradient of the curve when x =2, [4]
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5

In this quesilon, glve all your pr‘ububllitieu as fractions In thelr lowes! terms.

| AREARR

Six chairs are placed in 8 TOW.

Alsin is equally likely to sit on any one of the chairs.
(1) What Is the probability that Alaln sits on one of the end chairs?
(i) After Alaln has sat down, Bernard chooses anyl chair at random,
What is the probability that Bernard sits next to Alaln,
(a) If Alaln issitting at an end,
(b) If Alain Is not sitting at an end?
(Iii) Copy the tree diagram and write the probabilities on each branch.

Ber:nard next to Alain

Alain
atanend
Bernard not next to Alain
Bernard next to Alain
Alain not
at anend

Bernard pof next to Alain

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

m 0 A
o

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

(b

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

Find the value of n.

103

[+

(1
i

E)
B3]

12l
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() The dlagram shows a hollow cone with base
radius AC =3 cm and edge OA = 18 cm.

Calculate (a) the height OC, (2]

(b) angle AOC, 2]

%

(c) the clrcumlerence of the
base, 1}

[ Is approximately 3.142.)

(Il) The cone is cut slong the line O/A and

a opened out to form the seclor AOA’.
Calculate () the circumference of a circle
of radius 18 em, I
'. -‘
18em ¥8T (b) angle ADA (M

SCALL
A X
(b)

The top part of a solld cone is removed.

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

(1) Wrile down, in the form 1t 1, the ratios

(s) the base radius of the cone removed : the base radius of the original cone, (1

(b) the curved surface area of the cone removed ¢ the curved surface area of the original co?.‘ei

(¢) the volume of the cone removed : the volume of the original cone. (§)]
(1) The curved surface arca of the original cone was 24w cm?,

Calculate, in terms of 1, the curved surface area of the rcmnming solid, (2]
(lli) The, volume of the original cone was Vem?,

Give the volume of the remaining solid in terms of V. 12}
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