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Introduction

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge IGCSE Mathematics
(0580), and to show how different levels of candidates’ performance relate to the subject’s curriculum and

assessment objectives.

In this booklet candidate responses have been chosen to exemplify grades C and E for Papers 1 and 3,
and grades A, C and E for Papers 2 and 4. Each response is accompanied by a commentary explaining the
strengths and weaknesses of the answers.

For ease of reference the following format for Papers 1, 2 and 3 has been adopted:

C General comment )

Mark scheme

Example candidate
response

(whole script)

{

Examiner comment)

The mark scheme for each paper is followed by examples of marked candidate scripts, each with an
examiner comment on performance. Comments are given to indicate where marks were awarded, and how
additional marks could have been obtained. In this way, it is possible to understand what candidates have

done to gain their marks and what they still have to do to improve their grades.

For Paper 4, the mark scheme is followed by examples of marked candidate responses for questions 4, 6,
8 and 9 with an examiner comment on performance for each. These questions are then followed by three

whole scripts.

Past papers, Principal Examiner Reports for Teachers and other teacher support materials are available on our
Teacher Support website at http://teachers.cie.org.uk

Cambridge IGCSE Mathematics 0580
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Assessment at a glance

Assessment at a glance

Core curriculum Extended curriculum

Grades available: C—G Grades available: A*—E

Paper 1 1 hour Paper 2 1% hours
Short-answer guestions. Short-answer questions.

Candidates should answer sach question. Candidates should answer each question.
Weighting: 35% Weighting: 35%

Paper 3 2 hours Paper 4 2% hours
Structured questions. Structured guestions.

Candidates should answer each question. Candidates should answer each guestion.
Weighting: 65% Weighting: 65%

Teachers are reminded that a full syllabus and other teacher support materials are available on www.cie.org.uk

v0.2 Cambridge IGCSE Mathematics 0580 3



Paper 1 (Core)

Paper 1 (Core)

General comment

For Paper 1, two scripts have been chosen to exemplify a typical grade C and E script. Each script is
accompanied by a brief commentary on each question. These two scripts were originally chosen as they had
almost all questions attempted.

It is difficult to say what defines a typical script at a particular level as they vary so much. For a grade E script
it is common to find quite a number of questions are either not attempted or simply have a small amount

of working, suggesting no real knowledge of the topic. Such candidates then tend to have some topics that
they clearly know very well and gain their marks on those topics, not all of which are recognised as the
easiest ones. The script commented on at grade E suggests a candidate who has been quite well prepared
for the examination as far as syllabus coverage is concerned. However, a combination of weakness in
understanding and carelessness in interpreting the questions has resulted in this lower grade.

A general observation on grade C candidates is that they have covered the syllabus well and attempted
all, or nearly all, the questions. All candidates are prone to errors, particularly those who have not been
considered for extended level, and overall it is this factor that mainly reduces the mark from extremely
high. Of course, even when a candidate is competent on a particular topic, they still need to interpret the
particular question on that topic. Thorough practice on past papers and examination style questions can
minimise this. The script selected was felt to be quite typical of a grade C candidate, with only a very few
cases observed of lack of understanding, but mainly marks were lost through carelessness in reading and
incorrectly interpreting what was required in certain questions.

Mark scheme

Abbreviations

cao correct answer only

€SO correct solution only

dep dependent

ft follow through after error
isw ignore subsequent working
oe or equivalent

SC Special Case

www  without wrong working

(o]1] Answers Mark Part Marks

1 134 1

2 512(.00) 1

3 (a) -7 1

(b) (+)6 1ft ft -1 — their (a)

4 1.43 x 10° final answer 2 B1 for answers of 1.43 x 10" (n = 0)
or figs 143 or 1.429(....) x 10°
SC1 for answer of 1.42 x 10°
or 1.4 x 10°

4 Cambridge IGCSE Mathematics 0580 v0.2



Paper 1 (Core)

Qu Answers Mark Part Marks
5 899.5 <w < 900.5 2 B1 for 1 correct or
SC1 for correct but reversed.
6 10 www 2 M1 for 15 = 6 soi
or B1 for E = 15 oe or better
4 EF
7 662.794 to 663.304.... 3 M2 for 600 x 1.0342 or
final answer M1 for (600 + 0.034 x 600) x 0.034
or (600 x 1.034) x 0.034 and
M1 dep correct method for the remaining
time.
8 (a) 4p(2q + 3r) 2 B1 for p(8g + 12r) or 2p(4q + 6r)
or 4plaq + br) a, b integers or 4(2pqg +
(b)  (p=) - Tt o
P=) 4, . oe
H2q+3r) ft if p is a common factor in (a) or in
working in (b)
9 (@ 245 1 3
M1 for 7 x 840 or
2
(b) 360 SC1 for answer 480
10 15 ] If zero in (a) and (b) then
(a) 23 ‘o final 1 SC1 if both (a) and (b) are correct
answer decimals or percentages as answers.
(Mark as 0 for (a) and SC1 for (b))
42 . 1
(b) — cao final
43
answer
1
0
(c) Oor 4—3
1 (a) (x=) 35 2 B1 for angle BDC = 90 soi
May be marked on the diagram
(b) (y=) b5 1ft ft 90 — their x
12 (a (i) x=)6 1
(i) (x=) -2 1
(b) 3 1
\LJ PAST PAPERS
\ )/ INSIDE,
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Paper 1 (Core)

Answers Part Marks
13 (a) Two stage proof 2 I1x7+2x5 1x7 2x5
M1 for or +
5x7 5x7 5x7
4 2 5 1
oralt — - —or — - —
5 7 7 5
.17 18 17 35
M1dep for 1-their 15 org + 35 = 35
8-10 25-7
oralt oe or oe
35
M1 for l X 18 oe
6 35
(b) — final answer 2 12
35 If zero SC1 for answer of 15
14 . 10x8-0.5%90 1
@ ) =
B 2 B1 for 80 (from 10 x 8) or 45 (from 0.5 x
(I|) 7(0) cao 90) or
1 5 (denominator) seen
(b) 5.92 or 5.919(.....)
15 (a) (i) 175 L
(i) 70 1
(b) 2 points plotted 1
correctly (=Tmm).
(c) Positive 1
16 (a) Rotation or 1 Two transformations named, zero for (a)
enlargement 1 Independent
180° (SF) -1 1 Independent
(about or centre)
origin oe B1 for 5 right or 3 down applied
2
(b) Correct translation
5 right and 3 down
17 12 2 B1 for 1 component correct.
(a) ( _3)
(b) (_ g) 1
(c) (i) Vector AB drawn 1 ] o o
(i) 134° to 136° : Diagonal line, ignore working lines
18 (a) (i) 12.7t012.73 2 . .
M1 for — =sin45 or T cos4b or
(i) 161to 162.1 2ft better
M1 for method for squaring their (a)(i).
(b) 254 to 255 2 M1 for m x 92

6 Cambridge IGCSE Mathematics 0580
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Paper 1 (Core)

Example candidate response — grade C (whole script)

1

NOT TO
SCALE
The diagram shows a quadrilateral.
Work out the value of x.
x4+ 19457590 = $60
o & 226 = 369
N = Vho—-2726 lgL\.
-]
=\ [-{ Answer x = [11
2 Caroline changed £200 into New Zealand dollars (NZ$).
The exchange rate was £1 =NZ$2.56 .
How many New Zealand dollars did she receive?
Q oo X 256
= Hid
S
Aniwernzs . DA (1

v0.2 Cambridge IGCSE Mathematics 0580 7



Paper 1 (Core)

3 Francis recorded a temperature of =4°C on Sunday.
By Monday it had gone down by 3°C.

(a) Find the temperature on Monday.

o7

Answer(a) . € H]

(b) On Tuesday the temperature was —1°C,

Find the change in temperature between Monday and Tuesday.

Answer(b) 6 °C [1]

4  The distance from the Sun to the planet Saturn is 1429400000 kilometres.

Werite this distance in standard form, correct to 3 significant figures.

LAY Xt
Answer km [2]

5 A factory inakes doors that are each 900 millimetres wide, correct to the nearest millimetre.

Complete the statement about the width, w millimetres, of each door.

Answer 50 . =w< G{ qu [2]

8 Cambridge IGCSE Mathematics 0580 v0.2



Paper 1 (Core)

4cm

D

The triangles 4BC and DEF are similar.
AB=6cm,BC=4cmand DE=15cm.

Calculate EF.
\5 €19 2. =25
'—E— i L{«I = 25Xy
. Lo
Answer EF = o cm  [2]

7 Maria puts $600 into a bank account for 3 years at a rate of 3.4% per year compound interest.

Calculate how much will be in the account at the end of the 3 years.

- v ooy - BH L BLLAR6
‘bli‘x(goo:- 20 'B_L"l’e"{;'éx
el . » '2_‘.3\01?21‘
Ply eon = boO 42004t 620 ‘R Bl Ya3e 4220182y
‘G'D"e’?_‘_‘:gmk'm‘l{*— L\ 0a2 6 AL RIS ¢
Lo .
2 Qea - teex b0+ 2 onzb
= bl 1azg 565 » 3
Answer$ ... B3]

v0.2 Cambridge IGCSE Mathematics 0580 9



Paper 1 (Core)

8 (a) Factorise completely.

%Pq—_&_\lpy 8pg + 12pr
I CLeLAr 'BV) .3_;)
v Answer(a) i{ ? (’ch v [2]
(b) Use your answer to part (a) to make p the subject of the formula below.
p= S
S.-.QPCL*\')_F'Y 5=8pq + 12pr Eﬁﬁ
Yo (rg432)7 3 .
Le ':'__("?__...-— Answer(d) p = _'35‘;'3*-) (1]
(39
(3 %37) —
9
North
2 NOT TO
SCALE
North
840m
P ’
The diagram shows a straight road PQ.
PO = 840m and the bearing of O from P is 065°.
(a) Work out the bearing of P from Q.
\\3 0% 66 ‘< 2-1-!{_; "
Answer(a) 2}4 S [
(b) Calvin walks % of the distance from P to Q.
How far is he from Q7
i A y8luo = RFO
_—-"’K,?m g |
1
Answer(b) l‘ ? 0 [2]
10 Cambridge IGCSE Mathematics 0580
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Paper 1 (Core)

10 The heights of 43 children are measured to the nearest centimetre.
Braima draws a bar chart from this information.

16 !
e e T ’ J— ey ——— = R S i B L o s
1 H 1 i ' H H
i ' ' i ' ' '
' " ' i 1 ' .
i i ] 1 ] ‘
............ B - S Sy Spm————y P EETEE
1 P ' ] '
i i ] '
] 1 " '
' i 1 '
Al [ PSR |- it Siphh o GO OO S ——— e -
' i ' i
' ' ' '
' ' ' '
| ' ] ]
............ desesssnannnmy ssemap cesqeseccccssssaspesmm=sscccses
1 ' 1 '
H i '
H i ' '
i ' " i
12=f-----======- - B B T 4
i 1 i
i [] '
1 H 2
i } :
- T T T )
P '
'
'
'
IO.. ............ Jeusessemmm—- L
]
]
.

0:.‘.- ' PR T Ed :
120-129 = 130-139  140-149  150-159 ~ 160-169 ~ 170-179 180-189

Height (centimetres)

A child is chosen at random.
Write down, as a fraction, the probability that the child will be

(a) in the group 140 - 149cm,

Answer(a) g [
(b) less than 160cm, L(
=

Answer(b) [1]

(c) in the group 160 — 169 cm.

Answer(c)

o7/
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12

Paper 1 (Core)

11

The diagram shows a circle, centre O, with diameter BC.
AB is a tangent to the circle at B and angle BCD = 55°,
A straight line from 4 meets the circle at D and C.

Calculate the value of

e (\0&\35;\\.{5

%0 ~1KS =35

Answer(a) x = ] > 5 2]
(®) y.
Q-5 = 55
Answer(b) y = S 5 [1]
12 (a) Write down the value of x when
@ S5*+5*=5",
o 6
nswer(a)(i) x = (1]
l x
@y iy
Answer(a)(ii) x = - m
(b) Write down the value of 3p°.
Answer(b) [

Cambridge IGCSE Mathematics 0580
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Paper 1 (Core)

13 Dominic, Esther, Flora and Galena shared a pizza.

1 2 ;
(a) Dominic ate E of the pizza and Esther ate -‘}- of the pizza.

1
Show that 5—2— of the pizza remained.

Do not use your calculator and show all your working.

Answer@ g L 2%9 o
Lera=3g B T3S [ S 7 3=
('io-\q-". 'sﬂu’(j 0.._'!(" x __L_l
35

50 wyewoined = 5 o }_:1.. = \—?- g

¥wRS RSy

2
(b) Flora ate 3 of the pizza that remained.

Find the fraction of the pizza that was left for Galena.

PRV 3% T
% 1 - 5 R loh -...}_.tf_.
Answer(d) “3”5// (2]

14
9.6x7.8—0.53x86

4.95

(a) (i) Rewrite this calculation with each number written correct to 1 significant figure.

Answer(a)(i) lo X9 - \Y7%6
‘—-_-_____.___._,_-—-'-
g »
(1
(if) Work out the answer to your calculation in part(a)(i).
Do not use a calculator and show all your working.
loxs — \y%6 90 - 96 —0b e =1
& 5
Answer(@(ii) ... - 1. 2};}{ [2]

(b) Use your calculator to work out the correct answer to the original calculation.

571 59¢

Answer(b) 5’%% -;;";1"7/ (1]

o7/
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Paper 1 (Core)

15 Some children took part in a sponsored swim to raise moncy for charity.
The scatter diagram shows the results for 10 of the children.

3

H
Money : T et il
F 1 s e S N o R B s ¢
. w s

30 T e gl
2(}_ & : i3
[h ;

0 T : T T T T I T T T S ™

50 100 150 200 250 300 350 400 450 500 550 600

Distance (metres)

(a) (i) How much further did 4 swim than J?

Answerfai(i)

(iiy How much more money did D raise than /7

10

Answerfa)(ii) S

(b) The results for 2 more children are given in the table below.

Child Distance (m) Money raised (S)
K 125 35
L 475 80

Plot the results for & and L on the scatter diagram.

(¢) What type of correlation does the scatter diagram show?

Answer(e) ...Ex.t.?!t.zé.....(..cta-.n.il.f.}-.j..r.m.::\.....

14 Cambridge IGCSE Mathematics 0580
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Paper 1 (Core)

16 Flags A4 and B are shown on the grid.

(a) Describe fully the single transformation which maps flag 4 onto flag B.

Answer(a) q"ﬁﬂi‘“"‘*’un
wd voladigry (80 cdockuwse e

.........................................................................

q
(b) On the grid, draw the translation of flag A by the vector ( J [2]

o7/
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Paper 1 (Core)

16

17

BAE = ("R'}\{ 2,

( K i —%(’ LE_F\]
55 \ © !

{(b) Write down Ej

(c) fT(.' is drawn on the grid below.

Answerfa) - [2]

Answer(b) Ej = (1]

=%
g

n

(i) Onthe grid, draw AB.

(i) Write down the obtuse angle between A8 and AC,

Cambridge IGCSE Mathematics 0580
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Answerfc)(il) \)5 (4
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Paper 1 (Core)

18

NOTTO
SCALE

18cm I

A B

The diagram shows‘a.square ABCD.
The length of the diagonal AC is 18cm.

(a) Calculate
(i) the length of the side of the square,

Ela [LJLB') X9 ~ ajfi

Answer(@(1)  .oooeeeresrsersreneh ; cm  [2])

(i) the area of the square.

1) X
@W V%ﬂr An:l_e;)(ii) P lbd w o

(b) 4, B, Cand D lie on acircle with diameter AC.

Calculate the area of this circle.

x
A~eo = (\\'T‘ ‘/{\le'_‘
ne Q ‘
Answer(®) . ZSL“ 0 5 _em* [2]

Q PAST PAPERS
INSIDE
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Paper 1 (Core)

T
2. 9
-]
D2, e
9 - 25
& e
L7
Ly
| -
-%};"71 : %’E CO% o
IR el
L D e Cos kS = ,.\,_..%-_.. g
"7—"‘5 5 v 1 = u'-’bLlSX\
' I
Y 3 25 k?
;/_- ; RE i -
v 35 2%

18 Cambridge IGCSE Mathematics 0580
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Paper 1 (Core)

Examiner comment

Question 1: As well as gaining the correct answer, full working was shown by writing out the equation for
the sum of the angles of a quadrilateral. This was equated to 360, not known by some weaker
candidates, and the steps of the solution for x were clearly shown.

Question 2: The common error on currency conversion is to choose the incorrect operation from
multiplication or division. The working clearly showed the correct one, in this case
multiplication by the conversion factor.

Question 3: On this question no working was shown but both answers were correct. The script, by lack
of any working, showed an ability to visualise moving down 3 from -4 and that there was a
difference of 6 between -7 and -1.

Question 4: The high level skill of standard form was clearly demonstrated by correctly putting the given
value in that form. Some carelessness is suspected in not observing the instruction to give the
answer to the required accuracy.

Question 5: Upper and lower bounds is the topic least well done at Core level. This response is to the
nearest 100mm, rather than Tmm, but at least it has shown some understanding of a range of
values.

Question 6: Although the appreciation of similarity is often tested, few questions at Core level use it to find
an unknown length. In this response fully correct and clear working is shown, leading to the
required answer.

Question 7: Compound interest questions can be resolved using the formula but that is not a syllabus
requirement. It is a difficult topic at Core level but the script showed a very thorough
understanding of the topic. This was displayed by a full explanation of finding the interest for
each year after adding it on to the capital amount.

Question 8: Considerable success on algebraic questions is a good indicator of a grade C candidate at Core
level. The script shows a clear one-step solution of common factor factorisation for part (a),
even though 2 factors had to be found.

The part (b) response was very nearly correct. Changing the subject of a formula was clearly
understood. However at the last step, regardless of correctly indicating division by 4, the form
of the answer was not acceptable.

Question 9: Part (a) can be done by using parallel line properties (using the parallel north lines) or from
knowledge of back bearings. Although a fairly straightforward topic, questions on bearings are
generally poorly done. This response indicated clear knowledge of simply adding 180° to find
the required solution.

Clear understanding of finding a fraction of a quantity was demonstrated, but the solution
gave the distance from P rather than from Q. Once again a grade C candidate slipped up on
reading the question, rather than not knowing the mathematics required.

Question 10: This question, though very straightforward, was misunderstood on this script where the
probability was interpreted as being based on the number of groups (7) rather than the
number of children (43). This was a common error and both parts (a) and (b) showed this with
numerators of 1 and 4.

Recognition of 0 entries in the group 160-169 meant that this mark was gained regardless
of the interpretation error. Fortunately O rather than — was offered as this would not have
scored. 7

Question 11: The question required knowledge of the two circle properties listed in the Core section of the
syllabus. The response indicated a full understanding of these even though it is difficult to
show an acceptable circle diagram without the angles at D and B appearing to be right angles.
Once again clear calculations were shown to demonstrate the two steps in part (a) and the
one step in part (b).

Question 12: The rule of subtracting indices when dividing these expressions was clearly understood. This
more difficult question, finding the index, x, rather than just a straight subtraction presented
no problem.

_ 1
The property of a " ,» had to be known for part (a)(ii) This was clearly appreciated as well as
recognition that 49 was 72.
The question p° is very common on Core papers and most candidates have no problem giving

v0.2 Cambridge IGCSE Mathematics 0580 19



Paper 1 (Core)

the answer of 1. Making it 3p° caused a lot of confusion with candidates, and simply 1 was a
common response. In contrast to the general standard of the script, this part of the topic of
indices was not understood.

Question 13: With not having a non-calculator paper, fraction questions are often in the form of ‘'show that'’.
The first stage of part (a) was adding the two fractions, which was fairly straightforward. Then
subtraction from one was required, which was not so obvious. The script showed fully correct
and clear working of both stages.

For part (b) the working suggested that it was realised that two-thirds had to be subtracted.
However, the attempt lacked subtraction of two-thirds of the amount left (or simply finding
one-third). Furthermore, ending with a negative fraction should have indicated an impossible
situation for the context.

Question 14: Five numbers needed rounding to 1 significant figure for part (a)(i). Many, as in this case,
made errors on some parts. The common errors made were 1 instead of 0.5 and 86 rather
than 90.

Having not gained the first mark, some credit was gained for resolving the correct section of
part (i).

Although the working is not displayed, the candidate appears to have multiplied numerator and
denominator by 20 to produce the fraction offered. Had this been resolved to a single decimal
answer, it would have been correct. This part was intended as a straight calculator resolution
and tested, in particular, coping with the division stage, by ensuring that the whole of the
numerator was divided by the denominator.

Question 15: Scatter diagrams were introduced to the syllabus in 2006 and once the topic is understood,
the questions are fairly straightforward. Part (a) is simply reading the appropriate co-ordinate
of 2 points and subtracting, which was performed successfully.

Part (b) required careful plotting of two points given in the table. The points were at the
junction of lines on the grid and were plotted correctly.

The general trend of the points was that as one variable increased, so did the other. The
response, rather surprisingly, suggested lack of appreciation of the different types of
correlation.

Question 16: The vital word in the question is single. No marks are awarded if more than one
transformation is given. The response gave a ‘correct’ description of moving from flag A to
flag B, but no credit could be given as 2 transformations were involved.

Translation was clearly understood and the flag simply needed to be moved by the
components of the vector.

Question 17: The question required multiplying a vector by 3 and then adding another vector to the result.
The response demonstrated a mature approach by showing the stages separately in the
working. This made it less likely for an error to be made, particularly when negative numbers
are involved.

Part (b) simply involved multiplying by —1 or changing the signs of the components, which was
done successfully, without working.

The vector had to be drawn, starting at point A, which was realised in this response. It was
very rare for this to be done correctly.

This depended on (c)(i) being correct and knowing the definition of an obtuse angle. Once
again this was correctly found. The command word in the question, write down, was

used since it was expected that candidates realised it was 90 + 45, but an answer from
measurement was acceptable.

Question 18: Answers in surd form were not accepted for this question, so one mark was lost for that. A
correct trigonometry calculation was shown indicating full understanding of how to find the
side.

The area of a square is very straightforward and it was not surprising that the previous answer
was successfully squared.

Although finding the area of a circle is quite straightforward this part needed realisation that
the given diameter had to be halved first to find the radius for substitution into the formula.

20 Cambridge IGCSE Mathematics 0580 v0.2



Paper 1 (Core)

Example candidate response — grade E (whole script)

1

NOTTO
SCALE

The diagram shows a quadrilateral.
Work out-the value of x.
[~

s-'H '10\ + 9o
?69~22%

- PJ £.| Answer x = P-)q 1

2 Caroline changed £200 into New Zealand dollars (NZS).
The exchange rate was £1 = NZ$2.56 .

How many New Zealand dollars did she receive?

f: 200 > NZ¥

Joves
$1 =Nz sl

=2
tw 4 Answer NZ$ oid (13

Q PAST PAPERS
INSIDE
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Paper 1 (Core)

3 Francis recorded a temperature of —4°C on Sunday.
By Monday it had gone down by 3°C.

(a) Find the temperature on Monday.
@ ®
~4-3
= -’7 .
Answer(a) . ~1 °C 1]

(b) On Tuesday the temperature was ~1°C,

Find the change in temperature between Monday and Tuesday.

w3
- T

= 2 Answer(b) °C [1]

4  The distance from the Sun to the planet Saturn is 1429400000 kilometres.

Write this distance in standard form, correct to 3 significant figures.

O~.tu2q q 06 006

0-V43 /| 430 |
t Answer %lf‘l’%o km [2]

5 A factory makes doors that are each 900 millimetres wide, correct to the ncarest millimetre.

Complete the statement about the width, w millimetres, of each door.

.............................................

22 Cambridge IGCSE Mathematics 0580 v0.2



Paper 1 (Core)

C

4cm

A 6cm

D

The triangles ABC and DEF are similar.
AB=6cm, BC=4cmand DE=15cm.

Calculate EF. q
pg- b OE =Y
5
cR= & * FF = Hi
- . (ER—— om 2]

7  Maria puts $600 into a bank account for 3 years at a rate of 3.4% per year compound interest.
Calculate how much will be in the account at the end of the.3 years.
boo x 3°4 , |
\9)
- 204

o0 ‘ 2 %
= L3203 Hnswer $ 3350 Bl

v0.2 Cambridge IGCSE Mathematics 0580 23



Paper 1 (Core)

8 (a) Factorise completely.
Spgtpr
8 ( Px q,) '[' 12 ( Px r) Answer(a) 1S (qu')'l' 193 (.PXFJ . 2

(b) Use your answer to part (a) to make p the subject of the formula below.

8pg + 12pr

s =28pg + 12pr-

Answer(b) p = (1]

North

"* NOTTO

SCALE

North

g

P

840m

The diagram shows a straight road PQ.
PQ = 840m and the bearing of O from P is 065°.

(a) Work out the bearing of P from Q.

1) (]
180 Ltbs

0
s 249
(b) Calvin walks % of the distance from P to Q.
How far is he from Q7 Lo L\%O ™M
335 -

U .
gqo X" = .4 430
7 Answer(b) m [2]

Answer(a) B4 _ (1]

24 Cambridge IGCSE Mathematics 0580 v0.2



Paper 1 (Core)

10 The heights of 43 childten are measured to the nearest centimetre.
Braima draws a bar chart from this information.

A

16

14+

12+

10+

Frequency

120-129 130- 139 140 149 150 159 160-169 170-179 180-189

Height (centimetres)

A child is chosen at random.
Write down, as a fraction, the probability that the child will be

(a) in the group 140 - 149cm,

\5 150wk o 43 -
{-)) Answer(a) [11
(b) less than lGQcm, v 4
v B gy ok 43
- b2 -)033 Answer(b) I
(¢) in the group 160 — 169 cm,
0 oak of U3
Answer(c) (1]

Q PAST PAPERS
INSIDE
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Paper 1 (Core)

11

The diagram shows a circle, centre O, with diameter BC.
AB is a tangent to the circle at B and angle BCD = 55°.
A straight line from 4 meets the circle at D and C.

Calculate the value of

(@) x,
Answer(a) x= ... 2]
() ».
Answer(b) y = [
12 (a) Write down the value of x when
@ 5*+5*=5
A %
&y 0 5"
]
Answer(a)(i) x = 1]
@ — =7 |
49 121
4o
Answer(a)(ii) x = (11
(b) Write down the value of 3p°.
3p0
Answer(b) [1]
26 Cambridge IGCSE Mathematics 0580
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Paper 1 (Core)

13 Dominic, Esther, Flora and Galena shared a pizza.

o 1
(a) Dominic ate 3 of the pizza and Esther ate % of the pizza.

1
Show that 3% of the pizza remained.

Do not use your calculator and show all your working,

Answer (a) 7
! <5
) » 24 o _ U
S 1 ] i; - t — -
5 33 35
=
(2]
2
(b) Flora ate 5 of the pizza that remained.
Find the fraction of the pizza that was left for Galena.
l . <
= -'4-
G roe
Q1)
Answer(b) [2]
14
9.6x7.8-0.53x86
495
(a) (i) Rewrite this calculation with each number written correct to 1 significant figure.
Answer(a)(i)
jox B - 0-50x86
am——— :
SR
(1]
(ii) Work out the answer to your calculation in part(a)(i).
Do not use a calculator and show all your working.
10X B~ pSoxPé
B 5
3
0 - l{ 3 - = 1. "
E——-—g—_—' = "f LfAnswer(a)(ii) = 2]
(b) Use your calculator to work out the correct answer to the original calculation.
Ansier(D) 1.:278.82, (1)
E@/J PAST PAPERS
\\_ )/ INSIDE.
v0.2
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Paper 1 (Core)

15 Some children took part in a sponsored swim to raise money for charity.
The scatter diagram shows the results for 10 of the children,

3
100 g 4
e g [T S SN o 1.."),,}_ ;
Q) - chmaiind :
BO = i S b e i
AR iy
: !
60_ ) ‘ + s : by H T 1 £
Monc)' ; [ & . ‘ | o g
aissd  FUE e g et ’. i i
S by ik 2 SR 2 % - ! . i e s
D) : fucsiisia g b g pt i

R 5 e AR L

B e A A

i ) i [ 1 E i
| ¢ 3 : i $HE ‘]'
0 T T+ T T T T T SR T T
S0 100 150 200 250 300 350 400 430 300 550 600
Distance (metres)
(a) (i) How much further did 4 swim than J?
bhom - 55 ARWEIDD S e T 11]

108
(if) How much more money did D raise than F7?

$ Q¢ =278 Answer{a)(ii) § 10 0

anans frasas

(b) The results for 2 more c:i?ﬂcg are given in the table below.
Child Distance (m) Money raised (S)
K 125 35
L 475 80
Plot the results for A and L on the scatter diagram. 1]

(c) What type of correlation does the scatter diagram show?

Answer(c) g\"’ﬁ‘d%,@lﬂe (1]
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Paper 1 (Core)

16 Flags 4 and B arc shown on the grid.

(a) Describe fully the single transformation which maps flag A onto flag B.

-]
answer@ rONSlakion . Clode wise , |80 degre®
?_(L‘ku-'hm Z. (U J'O.) . (3]

.........................

(b) On the grid, draw the translation of flag A by the vector [ :] [2]
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Paper 1 (Core)

17
) =0
~3 0

(a) Calculate .-Ig i 3?6‘

3 ) L - \Q)

=3 o -12

Answer(u) 2}

5 ( -1 ) -3

(b) Writc down B_;l'
- -~
Answer(b) BA = [1]
3
(c) AC is drawn on the grid below.
WS - L
(93 X v 11 L t‘A
(i) On the grid, draw AB. 1
(ii) Write down the obtuse angle between AB and AC.
o
Aner i) s Y 1)
\LJ PAST PAPERS
\ )/ NSIDE.
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Paper 1 (Core)

18
C
NOTTO
SCALE
1
L4-9
”1:
A B
145
The diagram shows a square 4BCD.
The length of the diagonal AC is 18cm, )
(a) Calculate
(i) the length of the side of the square,
0
\ B'E t Cma
> 4 s
Answer(a)G) . om (2]
(ii) the area of the square,
qS’X L\‘S “.,‘ . %
o :
= 20.1% Answer(a)(ii) ?,’0 5 . cm? [2]
(b) A, B, Cand D lie on a circle with.diameter AC.
Calculate the area of this circle.
9.
" + yb
LT
> THY = ‘ 954. Ub
Answer(b) i em?  [2]
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Paper 1 (Core)

32

Examiner comment

Question 1:

Question 2:

Question 3:

Question 4:

Question 5:

Question 6:

Question 7:

Question 8:

Question 9:

Question 10:

Question 11:

Question 12:

Question 13:

Question 14:

The response demonstrates clear understanding of angle sum of a quadrilateral and the
resolution of the unknown angle.

Although the correct answer indicates multiplication was applied, there is no clear expression
of method.

A clear expression of the arithmetic involved is shown, leading to a correct answer for part (a).
Here is seen the first real indication of a lower level script. Although the question refers to
temperatures on Monday and Tuesday, no reference is made to Monday's temperature, from
the answer to part (a). This suggests lack of understanding of the wording of the question,
typical of a lower grade script.

Little appreciation of standard form, a higher grade topic, is seen in this response. However,
the basic skill of rounding is successfully completed.

The responses showed no understanding of lower and upper bounds. The figure ‘5" needed in
all responses for this topic was not evident in this script.

No understanding of the correct method for applying similarity to a specific case is seen.
Rather than a ratio being applied the response simply subtracts 2 from 15 since 4 is 2 less
than 6.

The response suggests some idea of compound interest as interest for the first year is

added to the amount invested. However, the remainder is confused with a multiplication by

3 appearing. The answer clearly shows no suggestion of an amount resulting at the end of 3
years.

Understanding of simple algebraic operations is a good indication of a higher grade script. This
script shows no progress on factorising in part (a) as the working does no more than illustrate
the meaning of pg and pr.

One of the most difficult parts of the algebra in the Core level course was not attempted.

The script shows an understanding of bearings in part (a) where the working is clear and leads
to a correct answer.

In part (b) the skill of finding a fraction of a number is demonstrated successfully.
Unfortunately, it is the distance from P rather than from Q, which is found.

Unfortunately, in all these parts, the answer is not expressed as a probability. This should
always be expressed as a fraction, decimal or percentage. It is the answer quoted finally (in
this case the one in the answer space) which is marked and it was rather unfortunate that all
marks were lost, when the essence of probability was understood.

Although diagrams are ‘not to scale’ the sizes of the angles in questions are set close to their
actual values. Here the property of ‘angle in a semi-circle’ is clearly not known and an answer
of 4° is clearly unrealistic for part (a).

The other circle property at Core level of the angle between tangent and diameter was
realised and so the mark in part (b) could be awarded on a follow through, even though again,
the size of the angle response is unrealistic.

Some understanding of rules of indices is shown in part (a)(i) and a rather tricky question is
well answered.

In part (a)(ii), the idea of a negative index is clearly not appreciated and an index of 7 rather
even than 2 shows lack of knowledge of the topic.

The response suggests no knowledge of the result of a = 1, a common question on Core
papers.

A correct addition of the two fractions is shown for the first stage of the solution in part (a).
However, there is no attempt to then subtract the resulting fraction from one. This is quite
common in lower grade scripts.

Some confused working was attempted in part (b) but nothing suggested any progress
towards one-third (or even two-thirds) of the answer given in part (a).

As in the grade C example, some correct rounding to 1 significant figure is seen, but 86 should
have been 90.

Having not gained the first mark, some credit was gained for resolving the correct section of
part(i).

No working was shown and the response does not seem to bear any relation to an attempt to

find the exact value of the expression. ‘\EJIPAST PAPERS
INSIDE
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Paper 1 (Core)

Question 15: Careful reading of a scale was required in part (a)(i) but the mid-point between 350 and 400
was read as 355 instead of 375. A fault in lower grade scripts is often misreading scales rather
than not understanding what to do.

In this case the two readings were correctly taken and subtracted, showing understanding of
this basic skill.

The plotting of point L was not accurate, again showing poor reading of the scale. 475 should
have been on the line midway between 450 and 500.

The response indicated no understanding of types of correlation.

Question 16: Two transformations were offered and immediately this cannot be credited. Words in bold in
guestions should be strictly observed so it was clear that only a single transformation was
required.

The response shows understanding of translation and the vector representing it. Unfortunately
one point of the flag is incorrect. Again it is clear that lower grade candidates often understand
much of the course but are not careful in applying their knowledge to the situation of the
question.

Question 17: The work on vectors was clearly well known and the multiplication and addition in part (a) was
correctly and clearly shown.

Part (b) needed no working, just a correct reverse of signs that was correctly performed.
Although vectors were clearly understood in the previous part the response shows lack of any
understanding of showing a vector on the grid. The given point A was not used and a new one
introduced.

As this part depended on (c)(i) it could not possibly be correct, although the incorrect angle
marked was measured as close to its value.

Question 18: No recognition of the need to apply either Pythagoras or a trigonometry ratio was evident in
part (a)(i). However, the response in part (a)(ii) showed knowledge and application of the area
of a square.

Another basic skill, finding the area of a circle was demonstrated and the radius was correctly
found from the given diameter.
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Paper 2 (Extended)

Paper 2 (Extended)

General comment

For Paper 2, three scripts have been chosen to exemplify a typical grade A, C and E script. Each script is
accompanied by a commentary explaining the strengths and weaknesses of the answers.

Mark scheme

Abbreviations

cao correct answer only

€SO correct solution only

dep dependent

ft follow through after error
isw ignore subsequent working
oe or equivalent

SC Special Case

www  without wrong working

Qu. Answers Mark Part Marks
1 20 (but 3, 4 and 8 must be 2 M1 3, 4 and 8 seen www
seen www)
2 1.2496 cao 2
Allow 1 ﬂ
625

M11+0.2+0.04 +0.008 + 0.0016

3 2 2 M13x-1-3x+3
4 09 09 0o Yoo 5 w(gé?zu%ss...) 0.96(5489....) 0.8(1)
5 (a) 5 1

(b) 2 1
6 1.15(2) x 102 2 M1 figs 115(2)
7 5+ x 2 M14 +1+x seen

2x or M1 10+ 2x oe
x

8 40.5 2 M1 6.75 seen or 6 x their LB
9 $674.92, 674.9(0) or 675 3 M2 600 x (1 + (4/100)) or better  oe

or M1 600 x 1.04? oe
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Paper 2 (Extended)

Qu. Answers Mark Part Marks
10 x=4 y=-3 3 M1 consistent mult and sub/add
A1 one correct value but M must be
scored
1 D P 3 Marks allocated for R in one of the
regions shown
1 2
2 3
0/ 1
2
A o)
12 x = +/-\(6y) - 3 3 M1 correct move of the 5 completed
M1 correct move of the square
OrX = +/- 4[5y =3 completed
M1 correct move of the 3 completed
13 X < -3 3 M1 correct move
M1 correct move
M1 correct move
14 (a) 10(.0) 1
1
(b) 25,2.5(0) 2 M12n-3=2
15 31.4 cao 3
M1 l x2x7mx3o0€e
2
M16+8+6+1+1+knm
16 x-3 4 B2 (x - 3)(x—2) or B1 (x + a)(x + b)
) whereab=6ora+b=-5
B1 (x —2)(x + 2)
17 B1 for one column (or row) correct
2
(a) (g gj oe
a c¢
1 1 ) B1 for -1/8 (b d) or
(b) + 4oe
1 4 Bifor[ 72 ~2)scen
-2 2
18 (a) (i) Tangent 1 CorreCT tangent drawn
(i) 4.4106 2 dep M1 attempting to find gradient of
their tangent
(b) 780 2
M1 evidence of finding the area under
the graph ONLY fromt=12tot =25
\LJ PAST PAPERS
\ )/ INSIDE
v0.2 Cambridge IGCSE Mathematics 0580
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Paper 2 (Extended)

36

(o]TH Answers Mark Part Marks
19 (a) 20200 2 M1 65 x 300 + 700
(b) 1260 2 M1 71190 / 56.5
20 x=0.84 0or 716 4
+
B1 % B1V(82-4 x 1 x 6) or better
A1A1
21 (a) Bisector 2 B1 accurate line B1 two sets of
correct arcs
(b) @, 2) 1
(c) y =-2x + 10 oe 3
B1 correct m B1 correct ¢
M1 correct use of y = mx + ¢ oe on
answer line
22 b : 4 B1 0 and 14 in correct place
() ’ﬁ‘ B1 2 in correct place
a .
AVA 12 B13 m correct place
|_ B1 12 in correct place
(b) 1 1t B1ft 8 + their 3
fe) 23 1t B1ft 21 + their 2
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v0.2



Paper 2 (Extended)

Example candidate response — grade A (whole script)

1  Write each number correct to 1 signiﬂbant-ﬁgure and estimate-the value of the calculation.
You must show your working.

*2.65 x4.1758 +7.917

S5X 4+ %

Sxl = \ 2= y € -0

Answer _ 2.0 [2]

2 Use a calculator to work out the exact value of

RNCRORG:

Answer \ J (.L.S ; [2]

3 Expand the brackets and simplify.

%(6.:-—2)—3(1:—- 1)

B~ | —~ 5% %>

Tx-o% =0
—l vy 3= L
Answer ., Q‘ [2]
4  Write the following in order of size, smallest first.
Jos 0.9 0.9 0.9°

O qL[—%C:: ;
oqgsq 0
O/ ©\ Answer O*q3 < O}qi’< O/o[ < \/OT 2]
oS L . _ ——

Q PAST PAPERS
INSIDE
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Paper 2 (Extended)

5 @

________

This cuboid has a square cross-section.

Write down the number of planes of symmetry.

Af”“'e’@ .................;.%@.....@...

(b)

axis

This cuboid has a rectangular cross-section,
The axis shown passes through the centre of two opposite faces.

Write down the order of rotational symmetry of the cuboid about this axis.

a4

Answer(b)

=

38 Cambridge IGCSE Mathematics 0580
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Paper 2 (Extended)

240°

6 Workout - -
5x%10

Give youranswer in standard form.

- O / GERE
_ Foey A5
\ ! \S Ly \O
P |_})51><\O“_9”[2]
7 Writeasa ___sjggle fraction in its simplest form,
2 _ 1.1
—_— ——
G ) 42C
At
= 55 530
D= & St
Answer o N, = (2]

8 The length of a side of a_regt-:lar hexagon is 6.8 cm, correct to one decimal place.

Find the smallest possible perimeter of the hexagon.
6,15 &, G,-%’ < 6,85
G 1S em X G snaen
= &0 ) &
Answer L a0 S em 2]
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Paper 2 (Extended)

9  Johan invested $600 for 3 years at 4% per year compound interest

Calculate the final amgunt he had after three years

i &%
Px X' = 60O X &1,

—

-
-~ LOO ¥ \,ock,

= \
qu,ﬁ N

Answer § 6“\4'5

(3]

10 Solve the simultaneous equalions 2x+y=5 and 2y=x-10

_x ¥ A =70 'l"“";;fﬁ . >
"'_"S- 5 Answer x = s 2
= e S e

Ee/j/ PAST PAPERS
INSIDE
40 Cambridge IGCSE Mathematics 0580
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Paper 2 (Extended)

11 ABCD is a rectangle with AB = 10cm and BC = 6cm. MV is the perpendicular bisector of BC.
AP is the bisector of angle BAD.
0 is the midpoint of 4B and also the centre of the semicircle, radius Sem.

D i C

0

M N Cem

A 0 ]

VO L~

Write the letter R in the region which satisfies all three of the following conditions.

. nearer to AB than to 4D
necarer to C than to B
. less than Scm from O

(3]

—_ (x+3)°
12 Make x the subject of y= o
[N SN
. e ek W e
b e i B
- R~ N T

1+\J5u\ N

ANSWEN X ™= i
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Paper 2 (Extended)

7 Boc A 20 4 sc~\
13 Solve the inequality. %u+5 < "T‘_l %‘ Z?c'_:ch __*,_\):'i'a
¢ (Lex S )¢ > e
& xx LO Lbdf\ TeC C—:- Lz
g v 2\ &3¢ - -
Bh A%

x> 4_ A ' Answér ?%' ja_ﬁ:é‘m O

1

14 Find the value of » in the following equations.

\O
@ r=1004 =» 2" = X
q_‘u = (O
n=\0 Answer(a) n= 10 (1
= &
(b) 42»—3= 16 2_}:.\ e
% > = =
q;n.,n % b A = ’l} <
"]_I'\'-"_S = Answer(b) n = 1 ): g 21
iy = S : .
15
NOT TO
SCALE

A semicircle of diameter 6 cm is cut from a rectangle with sides 6 cm and 8cm.

Calculate the perimeter of the shaded shape, correct fo 1 decimal place.
g~ = 2:%2%%6 = 1616 5 T
AL ¥

e +\6 " DT A3
‘Lx"{'{gS'f‘r\Q*‘ =91-x%, ¢

: 6
1% 2‘—\-‘1 ”-\-\ 6 "" vor : 3G
Rig -ty e &%‘ﬁ b1
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Paper 2 (Extended)

16 * Simplify this fraction.
=546 LGeNesET)
-4 e Gezy”
i 8 N
e
g g
Answer 3(-"'7—-— [4] -
17
{2 2
A=l -2
Work out
(@) A% Q« 4
. I [ & (“u‘,
N ’)_ = ‘(-).—
$  0)
Answer(a) [2]
1o 2B
(b) A, the inverse of A. \ e - |
D\ =\t
q T g DY ety
LT rANe
\ _ w3 -
=l e =) . -t _
\. v Answer(b) 4, 3 o [2]
S R T N
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Paper 2 (Extended)

18
L
60
50
40
Speed S
{m/s) 30> :
20
10
U > [

25 30 35

Time (seconds)

The graph shows the speed of a sports car after 7 seconds.
[t starts from rest and accelerates to its maximum speed in 12 seconds.
(a) (i) Draw atangentto the graphat/=7. [1]

(ii) Find the acceleration of the carat 1= 7,

- LY

— -

.ﬁ..
Y 1

Answer(aj(ii) ¢4 / h\ | s (2]

(b) The car travels at its maximum speed for 13 seconds.

Find the distance travelled by the car at its maximum speed.

LxwWs \ S % 60 =

Answer(b) j g O m |2]

..............................................
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Paper 2 (Extended)

19 Reina went on holiday to New Zealand.
(a) She travelled the 65km from Tokyo to Narita Airport by taxi.
The taxi journey cost 300 yen (¥) per kilometre plus a fixed charge of #700.

Calculate the cost of the taxi journey.
6S kmx 300 = 19500
13500 ¥ o0 = .0 9100

Answer(a) ¥ .03, O O [2]

(b) AtNarita Airport, Reina changed ¥71 190-into New Zealand dollars (NZ3).
The exchange rate was NZ§1 =¥56.5.

How many New Zcaland dollars did she receive? -

1\ \90
56,5 |
Answer(b) NZ§ \ q— g 0O 21
20 Solve the equation.
P -8x+6=0

Show all your workingand give your answers correct to 2 decimal places.

~ - ¢x x6 =0
..__,> —~b '.‘E_.\[-\;{:L:CLL

Ao
I JERD) =4 x 16
PR

: —1}\6 MOI.SZE“D > 9 B

Answerx = _]}‘G e O/gbg (4]

o7/
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Paper 2 (Extended)

21

24
; Pt
s

B

(a) Using a straight edge and compasses only, construct the perpendicular biscctor of AB on the
diagram above. (2]

(b) Write down the co-ordinates of the midpoint of the line segment joining A(1, 8) to B(7, ).

= O=\=
==
(¢) Find the cquation of the line 48.

\ﬂ‘* ol = ¢ T &“q")
e S V== ]
__l.:_l__ - "'Z
e St R
S A e St o
@ = — 2L ¥

e NP N O ()

Answer(b) (

of

ReE=—2 %

T— l,f—?\xHO 3]

i
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Paper 2 (Extended)

22 Inasurvey of 60 cars, 25-use diesel, 20 use liquid.hydrogen and 22 use electricity.

No cars use all three fuels anid 14 cars use both diesel and electricity. . A

There are 8 cars Twh‘ich use diesel only, 15 cars-which use liquid hydroger only and 6:cars which use
electricity only.

In the Venn diagram below

% = {cars in the survey},

D = {cars which use diesel},

L = {cars which use liquid hydrogen}, .
E = {cars which use electricity}.

£

(a) Use the information above to fill in the five missing numbers in the Venn diagram. h '['4]

(b) Find the number of cars which use dicgel but not electricity.
SRR ” 2

‘ Q4 B \ '

Answer(b) . ‘ \ o 1]

(¢) Find n(D'n(E v L)).

Answer(c) ; g‘ 3 _ (1]

o7/
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Paper 2 (Extended)

Examiner comment

This is a very high standard grade A script. At this level the script is often characterised by the minimum
working necessary to obtain the answer. This has some inherent risks as not enough working may have
been shown to gain the method mark. The errors are generally careless mistakes rather than an inability to
answer the question.

This can be seen for this candidate where the candidate has failed to respond to the accuracy required in
the specific question rather than the general accuracy specified in the rubric. The answer has been given to
an incorrect accuracy which will result in loss of marks. The candidate also made an operational error in the
algebra of another question whilst quite clearly understanding the process and order required to solve the
problem. In another question this candidate failed to spot that two parts were interconnected by the labels
(a)(i) and (a)(ii) and used an inappropriate formula to attempt to solve the second part of the problem. This
was probably the only real error in method on the paper. Finally, in two questions the candidate started the
problem with the correct method but for some reason failed to complete the final step to the answer.

Candidates at this level should be spending a few minutes near the end of the allotted time in the
examination checking that they have read the question carefully and followed all the instructions. This
candidate could have easily scored four more marks by doing so.
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Example candidate response — grade C (whole script)

1  Write each number correct to 1 significant figure and estimate the value of the calculation.
You must show your working.

2.65 x 4.1758 +7.917

Ix4t.8
= )12a+t+8
= a0
ALIHSWEJ' Q/O

Paper 2 (Extended)

(2]

2 Use a calculator to work out the exact value of

RNCRORCE

Answer . ’)2/46‘6 g

[2)

3 Expand the brackets and simplify.
-;—(&—2)—3(:— 1
dc-1-3xt3
-3~ 1 T3

0t2a

Answer ... 2/

(2]

4  Write the following in order of size, smallest first.

Jo.o o9 0.9? 0.9°
9,95 0,9 % 0,8 0,729

Answer O;qa -C‘__O;qg. < J(f‘i < O’;q

(2]
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Paper 2 (Extended)

This cuboid has a square cross-section.

Write down the number of planes of symmetry. .

Answer(a) 2 [1]

®)

This cuboid has a rectangular cross-section.
The axis shown passes through the centre of two opposite faces.

~ Write down the order of rotational symmetry of the cuboid about this axis.

Answer(b) j_ (1]
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Paper 2 (Extended)

240°

6 Work out _— .
° 5x10°

Give your answer in standard form.

240 x40
Hx10 6
- §F600
K 000000
~ 1,152x 10" | ]
i
Answer ’) 15‘2 X IO [2]
7 Write as a single fraction in its simplest form.
I P
% 2 2
bl
KX
G1%,_-
Rk
gt
Answer 2K - 2

8  The length of a sidé of a regular hexagon is 6.8 cm, correct to one decimal place.

Find the smallest possible perimeter of the hexagon.

6;8%6
:40)8

Answer . 4‘ 0)8 cm  [2]

Cambridge IGCSE Mathematics 0580 51
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Paper 2 (Extended)

9  Johan invested $600 for 3 yéars at 4% per year compound interest.

Calculate the final amount he had after three years.
n
Cmpm.mo! nterest = P( l'{"f%sj 5
= 600 (1 J"T%:J

64,92
-9GFH,92

$ 600 +614,92
= l.ﬁ l;’,?‘h‘il

Answer $ l 2’ :7- #3 q 2’

(3]

10 Solve the simultaneous equations 2x-+y=5 and 2y=x-10.

v Ay = 2 : + 15
ng.:?‘[ro 204) J

=L K 8+J -:..\5 -
alaxty=6)' 'y =§-8
L B = (O :;"3
—Z;ijag =-(0 S Uk “3
Lx = 1O _
% 20
z = %0
% ) Answer x = 4’
&= 5 ) y= =3
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Paper 2 (Extended)

11 ABCD is a rectangle with 48 = 10cm and BC = 6cm. MN is the perpendicular bisector of BC.
AP is the bisector of angle BAD,
0 is the midpoint of A8 and also the centre of the semicircle, radius Scm.

D £ C

A o B
Write the letter R in the region which satisfies all three of the following conditions.
»  ncarerto AB than to AD

° nearcr to C thanto B
. less than Sem from O

31

]

(x+3)
5

12 Make x the subject of p=

e
g

53 @*5)1
@)9 L&
(-5())913 43

Answer x = (55)2—3) ..................... [3]

Q PAST PAPERS
INSIDE
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Paper 2 (Extended)

13 Solve the inequality. x+5 < et
4
2452 2
_ e 84
4(2et+5) = -}
gxt20 =2~ |
Qor =0, = 1= 20
- ~2l
Fx = D Answer X < =3 [3]
£
14 Find the value of » in the following equations.
(a) 2"=1024
Answer(a) n = 10 ; . (1]
(b) 4¥"3=16
an-% =%
an = Qﬁ* 3 o
AnT A A= 2,5 2]
n= 9-)5
15
NOTTO
SCALE
A semicircle of diameter 6 cm is cut from a rectangle with sides 6cm and 8cm.
Calculate the perimeter of the shaded shape, correct to I decimal place.
- 2c+8) $-2nr
2
2% - 18,%5
= 919
=
' Answer q ) '5 cm  [3]
i
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Paper 2 (Extended)

16 Simplify this fraction,

x“=5x+6
x2-4
;#—51,%6,
-y
=&x. +6
=
7 1,254 —1;8 '
RIS VE 2P i ;%82 hb 4]
17
(2 2
o D
Work out
(a) A%

G3)
:,(4“#

T §
Answer(a) H— _ L’_ (2]
(b) A7, the inverse of A.
detA (a
i
=T
) L ol
4
Answer(b) ; i 2]
P

Q PAST PAPERS
INSIDE
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Paper 2 (Extended)

18
60 h. ::
o
40
Speed oy eigl el bl
20
104 ‘
g | .

Time (seconds)
The graph shows the speed of a sports car afler 7 seconds.
It starts from rest and accelerates to its maximum speed in 12 seconds.
(a) (i) Draw atangent to the graphat 1= 7. [

(ii) Find the acceleration of the carat r= 7.

9& - Y
L
XLy Xy
20-0
f Answer(a)(i) Q)C:I_ m's (2]

=, c’
(b) The car travels at its maximum speed for 13 seconds.
Find the distance travelled by the car at its maximum speed.
7 = 5%}
- 60Ux 13
Dz 380
= %0

Answer®y .80 w2

o7/
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Paper 2 (Extended)

19 Reina went on holiday to New Zealand.
(a) She travelled the 65km from Tokyo to Narita Airport by taxi.

The taxi journey cost 300 yen (¥) per kilometre plus a fixed charge of ¥700.

Calculate the cost of the taxi journey. . .
¥ 1000%-65 ¥800 %65 = 19.500
#8200 ‘4 300

= 66660 X.20200

Answer(a) ¥ 69900 20 200

(b) At Narita Airport, Reina changed ¥71 190 into New Zealand dollars (NZ§). :
The exchange rate was NZ$1 = ¥56.5.

How many New Zealanidollars did she receive?

! 190 ¥ 56,5
= 1260

Answer(b) NZS | 260 [2]

20 Solve the equation.
X -8x+6=0

Show all your working and give your answers correct to 2 decimal places.

bt {b* - Hac

AL
+8* 5% —(ix1x6)
2L

L8N Y0

= '
- +8-6,32 HE2E, 52
& 16
= 0)%4 - :?)_
X +o,g4 =0 -
K ==08Hh Answer x = ").6’7" orx= —7—916 1
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Paper 2 (Extended)

21

g B

(a) Using a straight edge and compasses only, construct the perpendicular bisector of A8 on the
diagram above. (2]

(b) Write down the co-ordinates of the midpoint of the line segment joining A(1, 8) to B(7, -4).

Y S - o )
4 g Jat 99
) Y
Ed -4+%
4 answerry (L2 el ) )

i
(#,2)
(¢) Find the equation of the line 4B.

A8 = =2

2

o
y- o
y- §1% =

L Gt =2
;').‘)C.f;lf'(';l
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Paper 2 (Extended)

22 Inasurvey of 60 cars, 25 use diesel, 20 use liquid hydrogen and 22 use electricity.
No cars use all three fuels and 14 cars use both diesel and electricity.

There are 8 cars which use diesel only, 15 cars which use liquid hydrogen only and 6 cars which use
electricity only.

In the Venn diagram below

€ = {cars in the survey},

D = {cars which vse diesel},

L = {cars which use liquid hydrogen},
E = {cars which use electricity}.

<

(a) Use the information above to fill in the five missing numbers in the Venn diagram. [4]

(b) Find the number of cars which use diesel but not electricity.

Answer(D) [

(¢) Findn(D'n(Ew L)j.

Answer(c) ; | A
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Paper 2 (Extended)

Examiner comment

This is an above average script at grade C. The characteristics of scripts at this level are generally very good
presentation, full methods shown and a good standard of knowledge with the exception of the more difficult
questions towards the end of the paper. There will be some careless errors but generally the candidates at
this level are working very carefully. The loss of marks is often due to an inability to answer some questions.

This can be seen for the above candidate where at least six questions were attempted with an incorrect
method. One question was not attempted and two other questions were attempted correctly but mistakes
made in the working. There were only two marks lost in careless errors.

Candidates may be able to realise that they have made an error in working or method by looking at the
magnitude of their answer and asking themselves if the answer is sensible. This simple test would have
helped this candidate to realise that they had made errors and it is estimated that this candidate could have
saved themselves as much as ten marks.
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Paper 2 (Extended)

Example candidate response — grade E (whole script)

1  Write each number correct to 1 significant figure and estimate the value of the calculation.

You must show your working,

2.65 x4.1758 +7.917

Answer

2

19.0 2]

2 Use a calculator to work out the exact value of

RRCRRCE

Answer

1,25

(2]

3 Expand the brackets and simplify.

-%(63:—2)—3(::- 1)

Boo v | -3¢ +3
Bev- B0 ~| +3

Answer

[2]

4  Write the following in order of size, smallest first.

fis Vo5

0.9%

Answer O, q3

v0.2

0.9°

< J04q. < 2[09. @
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Paper 2 (Extended)

62

This cuboid has a square cross-section.

Write down the number of planes of symmetry.

Answer(a)

This cuboid has a rectangular cross-section.
The axis shown passes through the centre of two opposite faces.

Write down the order of rotational symmetry of the cuboid about this axis.

Answer(b)

Cambridge IGCSE Mathematics 0580
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Paper 2 (Extended)

240°
5x10°

6 Work out

Give your answer in standard form.

S 7600

=0,0115 L2
5000000
53
Answer i )85, X140 21
7  Write as a single fraction in its simplest fon_'r;.
Ty I
e — e o
x 2x 2

2. (2:f2) +6x)2) Haueko)

(=)o) (2)
Ren, 4 200 + 2™
()(ax) (@)
- D 4 Qa6 ‘ .
, SIS -
8 The length of a side of a regular hexagon is 6.8 cm, c'-orrect to one decimal place.
Find the smallest possible perimeter of the hexagon.
Perneter = 6.8em X 6
= 40 .8 em
il 0@_ e
Answer 4.0% . em [2]
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Paper 2 (Extended)

9  Johan invested $600 for 3 years at 4% per year compound interest,

Calculate the final amount he had after three jcars.
o §60ox 3 %1g00

1Y
6 i KG-‘TQ-‘-’mes
= 36

® 81300 ¥36 = |R38

Sl R — 3]
10 Solve the simultaneous equations 2x+y=5 and 2y=x- 10,
9&&3 =5 —+ @
Q—ds::o-—ld —y @
Y =5-02m — @) ;
8ub @ unto © Sub e nto @
2(5-2x) = - 10 4 =5-2(4)
10 - fac = - 10 Y =5-8
{0 +10 = a¢ +lac a'nﬂ = -3
20 = 5
s =
T e s w bl Amwerxr-' L
- =3 [3]
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Paper 2 (Extended)

11 ABCD is a rectangle with A8 = 10cm and BC = 6em. MV is the perpendicular bisector ot 8C,
AP is the bisector of angle BAD.
O is the midpoint of AB and also the centre of the semicircle, radius Scm.

D P (64

M N

A 0 R B
Write the letter R in the region which satisfies all three of the following conditions.
. nearer to A8 than to AD

. nearer to C than to 8
less than Scm from O

(3]
12 Make x the subject of y= %]:—
T Tgx +_‘7’)’L «$
8
5;‘ £ (‘x + ‘3):L
“5@ b :;;_ N
x = [59°3
PR - -7 E RE— o)
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Paper 2 (Extended)

13 Solve the inequality. %x+5 < -{i——l

Q0 - £ =-5-|
#

5 A AT - |}
2

3
Answer X L. ~=

(3]
14 Find the value of n in the following equations.
(a) 2"=1024
Answer(a) n = 10 [1]
(b) 4" 3=16
Answer(b) n = % (23
15
NOTTQ
SCALE
A semigircle of diameter 6 cm is cut from a rectangle with sides 6cm and 8cm.
Calculate the perimeter of the shaded shape, correct to 1 decimal place.
op cwele e
Garneler = L+ %2 Aros @p € &
. Tix3
=% +6 %2
= 2% em
= 2%on
- Ll'% Cn - ﬂ% [=4p]
Aeas = kBem
Answer 2.0 (3]
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16 Simplify this fraction.

x* =5x4+6

x' -4

fe—2 (e -3)
) & + 2

; \
oo -3,
Answer ~ +2 [4]
- 2 2
A 2 -2
Work out
(a) A% 2 9 2 &
a £ 2, =0,
ERT
g ¥ = ¥ ? -4
4+l = 0 Answer(a) (2]
wrt=% o g
(b) A™, the inverse of A.
2 -2 9, -2
2 3 - 2
0 ]
Answer(b) [2]
3 g

Paper 2 (Extended)
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Paper 2 (Extended)

18
60

5()s-inw i

40

Speed
(m/s)

Time (seconds)

The graph shows the speed of a sports car after r scconds.
1t starts from rest and accelerates to its maximum speed in 12 seconds,
(a) (i) Draw atangent to the graph at 1= 7. [1]

(ii) Find the acceleration of the caratr= 7.

Answer@) e R s’ [2]

(b) The car travels at its maximum speed for 13 seconds.

Find the distance travelled by the car at its maximum speed.

Answer(b) ... B o SO, m (2]
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Paper 2 (Extended)

19 Reina went on holiday to New Zealand.
(a) She travelled the 65km from Tokyo to Narita Airport by taxi.
The taxi journey cost 300 yen (¥) per kilometre plus a fixed charge of ¥700.

Calculate the cost of the taxi journey.

BSkm x 300
¥19'500
Answer(a) ¥ 20200 [2]

(b) At Narita Airport, Reina changed ¥71 190 into New Zealand dollars (NZS).
The exchange rate was NZ$1 =¥56.5.

How many New Zealand dollars did she receive?

_%_é 71190
¥ §6.5
Answer(b) NZ$ . ]2»60 : (2]
20 Solve the equation.
X -8x+6=0

Show all your working and give your answers correct to 2 decimal places.

0o tbw e | O+ JETHEG . 4 @ -8J8 1h0)E)
o - 80 Ho-g - 20) o al)

+ = 81,52 = ~37.58 .,
- b [Bl--l-#ao : '
2Lq :

Answerx= 39,52, orx= = 37,52 (4]

o7/
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Paper 2 (Extended)

21

=24
-3
—4 -

B
(a) Using a straight edge and compasses only, construct the perpendicular bisector of 4B on the

diagram above. 2]

{b) Write down the co-ordinates of the midpoint of the line segment joining A(1, 8) to B(7, —4).

Answer(b) (e v i ) (1]

(c) Find the equation of the line AB.

L R e e S |
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Paper 2 (Extended)

22 Inasurvey of 60 cars, 25 use diesel, 20 use liquid hydrogen and 22 use electricity.
No cars use all three fuels and 14 cars use both diesel and electricity.

There are 8 cars which use diesel only, 15 cars which use liquid hydrogen only and 6 cars which use
electricity only.

In the Venn diagram below

% = {cars in the survey}, 60

D = {cars which use diesel},

L = {cars which use liquid hydrogen}, 2.5
E = {cars which‘ use electricity}. 22,

%

(a) Use the information above to fill in-the five missing numbers in the Venn diagram. 41

(b) Find the number of cars which use diesel but not electricity.

Answer(b) I7 Y]

(¢) Findn(D'n(EUL)).

Answer(c) - (1]
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Paper 2 (Extended)

Examiner comment

This is a well below average script and at grade E level. Generally, very little, if any, working is shown at this
level. The candidate can often answer a few questions very well indeed but they have no real understanding
of many parts of the syllabus. They will often be using incorrect methods, some of which seem to have been
invented during the examination. They are inclined to quote formulae rather than work out what is required
by the question.

This particular candidate has eight perfectly correct answers and has shown an unusually high amount

of working. The working however has indicated that, whilst recognising the question topic, they have not
really understood the actual requirements of the question. Using the simple interest formula in a compound
interest question will be a common error at this level. Similarly using the area of a circle when the perimeter
is required.

For a candidate at this level to score more marks, they will need to ensure that they can quote formulae
correctly. This candidate would have been able to score another ten marks by using this simple idea.
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Paper 3 (Core)

Paper 3 (Core)

General comment

The comments on Paper 1 (Core) apply equally to Paper 3 and the following generalisations also apply to all
Core level papers.

‘Grade Descriptions’ in the syllabus (pages 19 to 21) give a general indication of the standards of
achievement likely to have been shown by candidates at grades A, C and F

Since the Core section of the syllabus curriculum content covers grades C to G and the grade descriptions
for grades F and C give a general indication of the standards up to grade C, it is felt unnecessary to give
further indication of grade level C. The section below is an attempt to summarise the knowledge and
understanding expected at grade E in the four curriculum areas since a particular script analysis was
requested for that grade.

Grade E

In number a basic understanding of place value, order of operations, different types of numbers, including
negative numbers, factors, multiples and simple estimation is expected. Appreciation of fractions, decimals
and percentages and the relationships between them is needed. Calculations involving numbers, money and
other measures can include percentages and ratio where appropriate. Interpretation of tables and graphs,
for example distance/time, is necessary, including simple change of linear units. Some simple knowledge

of sequences, with regard to recognising patterns and describing rules, in words, for a linear sequence is
expected.

Little algebra is expected at this level being mainly substitution into simple formulae and simplifying
expressions with at most two variables. Solution of ax + b = ¢ where a, b and ¢ are integers would be the
limit of difficulty in equations. Completing tables of values and drawing graphs would only be expected for
straight lines, though coordinates of intersections of graphs and lines should be recognised.

Much basic work in shape and space in relation to the use of instruments for drawing shapes, nets

of 3 dimensional solids and scale drawings would be expected. Names of types of angles, triangles,
quadrilaterals and common 3 dimensional solids should be known. Simple angle properties, including
triangles, quadrilaterals and those associated with parallel lines need to be applied to finding unknown
angles. Calculation of perimeter, given lengths of sides, areas of shapes made up of rectangular areas or
counting squares and volume of cuboids would be expected. Recognition of line and rotational symmetry,
simple reflections and enlargements and simple operations on vectors are required at this level.

Statistics at this level is mainly organising data, displaying the common forms of pictorial representation,
including pie charts, and finding the measures of range, mode, median and mean for a set of numbers.
Probability is limited to simple application of the probability of a single event and appreciating the probability
scale.
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Paper 3 (Core)

Mark scheme

Abbreviations

cao correct answer only
cso correct solution only
dep dependent

ft follow through after error
isw ignore subsequent working
oe or equivalent

SC Special Case
www  without wrong working

(0]1] Answers Mark Part Marks
1 (a) 0.76 x 1000 =760 oe 2 B1 0.76 x 1000 or 1000 — 0.24 x 1000
19 760 76 38
(b) 75 cao 2 B1 for 1000 or 700 °F 50

(¢) 120 2 M1 for 6 x 760 ~ (6 + 15+ 17)
or6+(6+15+17)

or 760 + (6 + 15+ 17)

or 20

(d) 23 orart23.1 3 M1 for 80 — 65 (= 15)
and M1 dep for ‘15 + 65 x 100

2 (a) (i) 2and45or3and30or5and 18 1
or6and 15 or9 and 10

(i) 2,3, and 5 (ignore 1 if included) 3 B1 for each correct prime factor

—1 for 1 or more non prime factors of 90
given in addition

And —1 once if any non factors of 90 are

given
(b) i) 150r19 1
(ii) 984 1
(iii) 81 1
(iv) 8orl 1
v) 91 1
(vi) 4 1
(vii) 109 1
3 (@) (i) 1550 cao 1
(i) 1.6 (km) cao 1
(iii) 14 (mins) cao 1
(iv) art 6.86 (km/h) 3ft M1 for ‘1.6* + ‘14’
and M1ind for ‘14’ + 60 soi
(b) (i) (1604,4)to (16 10,4) 1 Line must be horizontal
(‘16 10°,4) to (‘16 50°, 0) 21t M1 for dealing with the time 4 + 6 x 60
ft for a time period of 40 minutes only
(ii) 1650 1t ft their time at home
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Paper 3 (Core)

Qu Answers Mark Part Marks
(¢) (i) Straight line from 15 48 to 16 34 2 B1 for one end correct or both correct and
line missing or not straight
(i) 16 11t ft their time difference on x-axis
4 (a) (i) Perpendicular bisector of BC 2 B1 correct without arcs
with 2 pairs of arcs
(i) S at midpoint of BC 1 Independent
(iii) Bisector of angle ABC with two 2 B1 correct without arcs
pairs of arcs
(iv) R clearly marked 1 ft their (a)(i) and (a)(iii)
(v) O marked on BA 1 ft their marked R and their marked S
(vi) BORS drawn 1 ft their O, R and S
(b) 829 to 974 cao 3 For square or rectangle
(if their BQRS is approximately a M2 their length x their width x 36
square) or M1 for their length or width to metres
or M1lind for their length x their width
(¢) Line from 4 at 070° 1
Line from C at 345° 1
(d) Circle radius 4cm centre their T 21t SC1 for any circle centre their T
or
SC1 for any circle radius 4 cm
5 (a) (i) (2,6)and (-3,-4) 2 B1 for one pair correct
(ii) (n=) 12 cao 1
(b) (i) 2 cao 1
(ii) Lines of symmetry drawn 1,1
(iii) y =x oe and y = —x oe cao 1,1
(¢) (i) (x=)3.3t03.7and 1ft ft their graph
(x=)-3.3t0-3.7 11t
(i) Line parallel to line in (¢)(i) 1t (¢)(i) line must be linear
through (0, 4)
(iii) y=x+4 oe 2t Bl fory=mx+4(m#0) or fory=x+k
(k+0)
Blft fory=mx+ ‘4> (m #0) or fory = ‘m’x
+k(k#0)
6 (a) (i) 140 2 M1 for 180 x (9 —2) + 9 or better
(i) 180n—360 1
(iii) 15 3 M2 for 360 + (180 — 156)
or M1 for 156n = their (a)(ii)
and M1dep for pn = g from their linear
expression
(b) x=)-2,(y=)3 3 M1 for equating coefficients of x or y and
adding or subtracting, allow 1 error
Al for 1 correct
7 (a) Trapezium 1
(b) 68.2 3 M2 for tan = 50 + (85-65) or better
B1 for 85 — 65 (= 20) seen in working area
\LJ PAST PAPERS
\ )/ INSIDE,
v0.2 Cambridge IGCSE Mathematics 0580

75



Paper 3 (Core)

76

Qu Answers Mark Part Marks
(¢) 3750 2 M1 for 0.5(65 + 85) x 50
(d) 360 000 1ft ft their (c¢) x 96, correct to a minimum of
cm? 1 3sf
units mark independent
8 (a) (i) 150-+360x24 (=10) 2 M1 for their ‘150° + 360 x 24
or B1 for 150
(i) (lost) &, (drawn) 6 3 B1 for 120 or 90 seen
and M1 for ‘120’ + 360 x 24 or ‘90’ + 360
x 24
(b) () 5,7,6,3,2,1 2 B1 for 5 correct or 4 correct with total 24
or SC1 if only tallies seen (all must be
correct)
(i) 1 11t ft their table
(iii) 1.5 2 M1 for evidence of attempt at middle value
(iv) 1.7 or 1.71 or 1.70(8...) cao 3 M1 forQx 5+ 1x 7+2x6 +3x3
+4X‘2’+5><61’
and M1dep division by 24
9 (a) (i) 3.82art 2 M1 for 2.7*> + 2.7% or better
. 27
or sin 45 = BD " better
27
or cos 45 = BD °F better
(i) Isosceles 1
(iii) 45 cao 1
(b) (i) Diagram 4 1
(i) 10,13, 16 2 B1 for 2 correct or difference of 3 seen
between diagram 4 and diagram 5 in table
(c) (i) 28 1
(i) 3n+1 oe 2 Bl forpn+1(p#0)or3n+g
(d) 25 21t M1 for 76 = their (c)(ii) (if linear)
(e) 3n+2 oe 1ft ft their (c¢)(ii) + 1 (must be a linear

expression)
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Paper 3 (Core)

Example candidate response — grade C (whole script)

1 A drink consists of water and fiuit juice.

(a) 24% of the drink is water.

Show that there is a total of 760 cm® of fruit juice in one litre of the drink.

Answer(a) ‘
2tfy =T }m-i 24907 = qulew’

D Lo
190 &4 1009

f P

) losgp = 1099

gl) (000 — 240 > T4 0oyl

2]
(b) What fraction of orie litre of the drink is fruit juice?
Give your answer in its simplest form.
26 ¢
(ovo
9
Answer(b) ... L A—— [2]

(¢). The 760 cm’ of fruit juice in one litre of. the drink is made from apple, mango and peach in the
following ratio.

Apple : Mango.: Peach=6:15:17

Answer(c) 1 S [Zj

(d) A shopkeeper buys bottles of the drink for 65 cents cach.
He sells them for 80 cents each.

Calculate the percentage profit he makes on each bottle he sells.
14~

Answer(@ o LT e %o [3]

© UCLES 2010 0580/32/0M/10
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Paper 3 (Core)

2 (a).(@) fxg=9
Jfand g are both integers glleater than 1.

Write down one possible pair of values of fand g.

Answer(a)(i) f = q ¥ andg= L

..........................

(ii) Find all the prime factofs of 90.

Answer(a)(ii) . :

L T T T P T T e

(b) Six number cards are shown below,

0| | 4 9o |5 1| |8

One or more of the cards are chosen to make different numbers.

For example 5 Q | makes the number 59.

Choosing a-card or cards, write down

(i) a2-digit odd number less than 40,

nswer(®)() ... .2

D T T L T LT LTI L C L]

(ii) the [a'rges_t 3-digit even number,
| Answer®)(ii) ............. A
(iii) a 2-digit square number greater than 50, |
| Answer®)i) 8o
. (iv) a cube number, .
b5 © Answer(b)(iv) 8
(v) a 2-digit multiple of 13, -

Answer(b)(v)

-------------------------------------------------

(vi) the cube root of 64,

- T

(vii}) a prime number between 100 and 120.

Answer@)vii) ... 400

3]

(1]

[1]

(1]

(1]

(1]

L*] UCI:.ES: 20107 . 0580/32/0/M0
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3  Kim left school at 1530 to walk home.
On the way home he remembered he had left a book at school.
He ran back to school and arrived at 1604,

The travel graph shows his journey.

Schml_4 : G REIR O M e, Y B i T 9

3,544

0.5

= T Sesasiessasnsssasy Bl
ome—0 T eyt T T
1530 1540 1550 1600 1610 1620 1630 1640 1650 1700

Time
(a) Use the graph to answer the following questions.

(i) At what time did Kim start to run back to school?

Answer(a)(i) \§ \50

(i) How far was he from school at this time?

PRIy M e PO e B UL

(iii) How many minutes did he take to run back to school?
Answer(a)(iii)

(iv) What was his speed, in kilometres per hour, on his journey back to school?

Speeds D _ | g
— = —L2. - g5 2
e b 1y
Amwer(a){iv) CLT LR TR TR R R R TR T L LA L) L)
© UCLES 2010 0S80/32/0/N/10
v0.2
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Paper 3 (Core)

Fe
Exam,
Uh

km [1]
min [1]
km/h [3]
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Paper 3 (Core)

(b) Kim spent 6 minutes at school collécting his baok
He then walked home at a speed of 6 km/h.
i ,
(i) Complete the travel graph. Distor_ Y Ry s"xsv = o PR [3]
(ii) At what time did Kim arrive home?
ARSWEONI)  cisiscuisesmiviissiiisiisesagssssasins (1]
(¢) Kim’s sister, Julie, left the school at 15 48, ) tro4g
She walked at a steady speed, without stopping, and arrived home 46 minutes later. ‘16 __
TS A |
(i) On the grid, draw the travel graph of Julie’s journey home from school. [2]
(i) Complete the sentence.
S arrived home first by resnsinss TIOUEES. (1]
© UCLES 2010 C 0580/32/0/N/0
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4  An accurate scale drawing' of three sides of a garden, 4B, BC, a_g_d'CD is shown on the g'[_JPesjt_é_pa_gE_  Fe
- figduetiorth of Band CisdueéastofB. —  — - : Exami
Us

(a) A vegetable area is to be'constructed in the garden.

Parts (i) and (iii) must be completed using-a straight edge and compasses only.

©On the scale drawing

(i) construct the perpendicular bisector of BC, [2]
(i) mark the fmint S at the midpoint..of BC, [1]
(iii) construct the bisegﬁtnr of angle ABC, | ‘ [2]
(iv) miark the -p.uoint R where this line crosses the perpendicuﬁr bisector <I)f BC, [1]
tv) mark the point O on BA where BO = SR, [
(vi) draw the vegetable area, quadrilateral BORS. [1]

(b) On the scale drawing, 1 centimetre represents 6 metres.

Calculate the vegetable area in-square mefres.
- o - :
25 K6~ 450

’ Answer(®) . I i M 3]

(¢) A tree, T, is on a bearing of 070° from 4 and 345° from C.

On the scale drawing, mark the position of T. [2]
(d) Draw accurately the locus of points which are 24 metres from the tree, T. [2]
@ UCLES 2010 0580/32/0/N/10
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]
Exen
I
X
e
e |
North
'y
Ax
D
r //'
&_ s
s
North
\ < f‘
B Ir
Scale: lcm=6m
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Exan

.

A graph is drawn on the grid.
Points A and B are marked on the curves.

(a) (i) Write down the co-ordinates of the points 4 and B.

Answer(@)(i) A( ... s ..
(ii) The equation of the graph is xy = n.

Write down the value of n.

ARl N= i 1]

© UCLES 2010 0580/32/0/MN/10
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(b) (i) Write down the order of rotational symmetry of the graph, . ¢ ¥
- ' Exan
ATWEIB)D) e e 11 [
(ii) On the grid, draw the lines of symmetry of the graph. [2]
(iii) Write down the equation of each line of symmetry.
Answer(D)(iil) ......oorcreerrenians 6. s
(¢) (i) One line of symmetry crosses both curves.
Write down the x co-ordinates of the points where this line meets each curve.
Give your answers to 1 decimal.place.
E= 3| g
Answer@)@x= @, adx= F.4 [
(i) On the grid, draw the line which passes through the point (0, 4) and is parallel to the line of
symmeltry in part (¢)(i). (1]
(iif) Write down the equation of this line in the form y = nzx + c.
AN Y= e [
© UCLES 2010 0S80/32/0/MN/10 [Turn over
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6 tn) | Ths formula for finding the ir;terit_:ill angle of.a regular polygon with n sides is given below.

180(n —2) I

n

- Interior angle =

() Find the size of the interior angle of a regular polygon with 9 sides.

180(1-2) _ juy

3

140

Answer(a)(i) .. RO |

. (ii) Multiply out the brackets.
180(n—2)

V80~ 360 : .
answer(@)(i) . 19n2 360 ... [

(i) A regular polygon has an interior anéle of 156°. -

How many sides does this polygon have?
)

; | A . ‘ ‘v |
Answer (@) B )
(b) Solve the simultaneous equations. . .
3x+5y=9 | X2y
x+2y=q | X~5" o
4 X = P - ‘ ‘} )
g i y

EM’:——J{-M’E? ’2?3

Answer(b) x= -2

@ UCLES 2010 0580/32/0/M/10
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7 Fe
Exam
o
NOTTO
- SCALE
85¢cm
65cm A A
[ I
4 50cm B
The diagram represents the cross-section of a storage box.
AB=350cm, AD =65 cm and BC =85 cm.
AD is parallel to BC.
(a) Write down the geometrical name of the quadrilateral ABCD.
Tia petivm
Answer(a) [1]
(b) Calculate angle DCB.
Ton = £9- 422
o
Answer(5) Angle DCB= 63:2. 3]
’ (¢) Calculate the area of the eross-section ABCD.
) §0¢ &= 2250
CE
?__‘)W 2_0"‘{_}‘6“"’7_: x;_} !34630) X = {Ja - Xema Y
3 20 T )
i answer(e) . 330 ot [2]
(d) The storage box is 96 cm long.
Calculate the volume of the box,
Write down the units of your answer.
4 (59t 5O &S
.
96 ¢m
1 [
R R A )
© UCLES 2010 . 0580/32/0/N/10 [Turn over
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8 (a) The résiilts of 24 games of hockey playad by a schaol team in one year are shown in the pie

g —chartbelow:

~ Won

190

Lost

(i) Show that the school team won 10 games during the year.

Answer(a)(i)
NEg s
240 = 40 .
T 3I-‘— ; P ST
S 2
(ii) Find how many games were lost and how many games were drawn .
120 -
s X = g
: A
I Answer( Lost ...
2 . - -
Deavn oo [3]
© UCLES 2010 0580/32/0/N/10
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(b) The number of goals scored by the hockey team in each of the_: 24 games are shown below. R
) : | Exam
U S O G N )
% EN X 2 \ % LN
O N S N N Y N
(i) 'Complete the frequency table below, Y;.Ju may use the fally colﬁmn to help )-fou.
Number of goals per game . Tally Number of games
0 T 5
; NN s
e THL i -3
2 ty i
4 I 53
5 ¢ ]
(2]
(i) Write down the mode.
AR S B nswerB)) . A O (1]
(iii) Find the median.
EEET TN I W rw e
- ALV LA LSk
ASWEPONGD) ..o Bt 2]
(iv) Calculate the mean number of goals per game.
S L fgi 2424/
e - U
; - =Y
ANSWEr(B)GY) ovreserssbemssssrrsenens 3]
© UCLES 2010 0580/32/0/M/10 [Turn over
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NOT TO
SCALE

A E’

(a) Inthe dlagram above, AB and ED are vertical. .
The diagram is symmetrical about a line through C parallel to AB.
Angle BCD = 90° and BC = CD =2.7 ¢m.

(i) Calculate BD. R .
2.xta.3 2 ¥

Ny

2

A i . 2 8 . cm [2]

L TR LT L LR e L L E L L

(i) Complete the statement.

......................................................................

Triangle BCD is right-angled and W cgcw( side ()

(iii) Find the size of angle ABC.

1o ~¥gT oy

Answer(a)(iii) Angle ABC = i (]

..........................

© UCLES 2010 : 0580/32/0MN/10
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i i LI ok Sy PR AR B It

Diagram 2 Diagram 3

- B |
OO e |

Diagram 1

(b) The pattern of diagrams above is continued by adding more lines and dots.

() On the grid, draw diagram 4. (1]
(ii) Complete the table below.
Diagram 1 2 3 B 5
Number of lines 4 7 {0 1% %
3 \/—3/' \‘__h‘____"_/ L [2]
% S—
(¢) How many lines will there be in 7
(i) Diagram 9,
2(0)f (= 28
P G0 N -x < S )
(ii) Diagram n?
Sa 41
ASWEENET) v 3L b [2)
(d) The number of lines in Diagram r is 76.
Find the value of r.
3 A+ {f - F 4
P T AF
e e R L T N | S
(e) Write down an expression, in terms of », for the number of dots in Diagram ».
e C RS ¢ .. S [
© UCLES 2010 0580/32/0/N/10
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Examiner comment

Question 1:

Question 2:

Question 3:

Question 4:

Question b:

Question 6:

v0.2

The question was answered well by the candidate and marks were only lost in the final part.
In part (a) which required full working 24% of a litre was clearly shown in cubic centimetres.
From there the subtraction from 1000 was shown to result in the required answer.

In part (b) the correct un-simplified fraction was shown before the correct simplified form

was given. The no intermediate working suggests that the fraction key on the calculator was
sensibly applied to the simplification.

The standard calculation for finding the amount of one item, given a ratio, was shown by the
candidate, thus ensuring the method mark, though the correct answer was also found.

In part (d) the working showed the profit thus ensuring that method mark, even though the
second method mark was lost by dividing by the selling rather than the cost price.

This question demonstrated some weaknesses in the basic knowledge of this otherwise
quite able candidate. The terms prime factor, 3-digit even number and multiple of 13 produced
no responses, although in the last two this may have been that the candidate could not find
examples from the six number cards.

It is felt that part (a)(i) was a slip although putting one of the integers as 90 was a common error.
The more demanding parts of (b) were done correctly with an understanding shown of
square and cube numbers, as well as cube root. Some uncertainty on prime numbers was
demonstrated by an even number answer in part (vii)

This question did cause problems for many candidates although this script did gain most

of the straightforward marks. Reading the scales to gain the first 3 marks showed good
understanding of what was required and the ability to correctly identify the meaning of the
2mm divisions on each of the scales. Part (a)(iv) was clearly understood but the candidate over
approximated when changing 14 minutes to a decimal of an hour, thus losing the accuracy mark.
Unfortunately in part (b)(i) only the first part of the continued graph was shown. The candidate
incorrectly attempted to find the time to return home by working 6 + 4 rather than 4 + 6.
Consequently the time of arriving home was off the scale of the graph.

In part (c) a slip in the starting point of the line lost 1 mark but the final mark could not be
gained without an answer to part (b)(ii).

While this question proved challenging for many this candidate gained most of the marks. Part
(a) was standard bookwork for constructions of line and angle bisector as well as following the
guidance for marking specific points. As expected from a grade C candidate this was all done
accurately.

The step in part (b) of changing the scale to metres is best done first, before finding the area
to avoid the common error of multiplying by the factor 6, rather than 6 x 6. This candidate
made that error and so only gained a mark for the basic area calculation.

However the more challenging bearings question in part (c) was completed successfully,
although it was then surprising that the circle locus of points from a specific object was not
attempted.

A slip in reading one of the co-ordinates of one of the intersection points not only lost a

mark in (a)(i) but probably caused the 'no response’ in part (a)(ii). Had the coordinates been
completely correct it would have been clear that working out xy in both cases resulted in a
value of 12.

There was certainly weaknesses displayed in this question but it was carelessness on the
part of the candidate to not observe that ‘lines’ rather than ‘line’” of symmetry was requested
indicating more than one. Hence a mark was lost here and the equations of the diagonal lines
were not offered in part (b)(iii).

Some lack of accuracy was evident in part (c)(i) but surprisingly the remainder of the question
was not attempted.

This candidate gained full marks showing all necessary working for substitution and expansion
of brackets. Un-typically no working was shown for part (a)(iii) even though the correct answer
was found.

The elimination method for simultaneous equations was clearly shown leading to fully correct

answers.
‘E}Q/J/ PAST PAPERS
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Question 7: The candidate clearly knew and could apply trigonometry successfully to find an angle in part
(b). Also they could spell ‘trapezium’ correctly! Although finding the area of a trapezium in part
(c) from the formula was not essential, there was confusion between finding the hypotenuse
of the triangle and calculating the area. In part (d) the candidate incorrectly reverted to the
formula for the area of a trapezium instead of simply multiplying area by length.
This question has shown that although the candidate has thorough knowledge of and ability to
apply most of the topics, necessary to achieve a grade C, there are questions such as this one
which show weaknesses rather than slips.

Question 8: Most of this question was well done, in particular part (a). Once again a ‘show that’
question was fully explained to the extent of an angle of 150° marked on the diagram and
the appropriate calculation shown. Following this it is not surprising that part (a)(ii) was
successfully completed. The basic formation of the frequency table was accurately done and
the mode found. The technique for the median was shown but a slip on identifying the middle
value (in fact midway between 1 and 2) lost a mark. Unfortunately the candidate simply did not
know how to find the mean from a frequency table.

Question 9: Although the candidate clearly understood this question there were places where errors and
omissions were made.
Part (a)(i) was fully understood and worked correctly but a mark was lost by giving the answer
to 2 instead of 3 significant figures, without a more accurate answer in the working space.
Unfortunately the candidate could not recall the term ‘isosceles’ for the triangle. However, the
straightforward part (a)(iii) was done successfully.
In part (b), for no apparent reason, the candidate did not do the obvious part (i). While it may be
easy to miss a simple part, there should be adequate time to go back and look again for parts
missed and it seems certain had that been done this Diagram 4 would have been completed.
The remainder of part (c) was perfect showing a full understanding of linear sequences.
Carelessness caused the loss of a mark in part (d)(i) where 3n = 75 led to 75 + 5.
Giving the same answer for part (e) as part (c)(ii) showed a lack of thought as there were
clearly more dots than lines.

The candidate gained a grade C for this paper and deserved it by showing clearly developed and accurate

solutions for most of the questions. Careful reading and interpreting of the more problem type questions
typical of Paper 3 is at least as important as being able to do the mathematics involved.
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Example candidate response — grade E (whole script)

1 A drink consists of water and fruit juice.
(a) 24% of the drink is water.
Show that there is a total of 760 cm® of fruit juice in one litre of the drink.

Answer(a)

osocen® o frd jm
o3 ik
A~

ALodm 2 -
" o (2]
1008:em 3 s
(b) What fraction of one litre of the drink is fruit juice?
Give your answer in its'simplest form.
3 7b0o 0
]-I \ o0
7bo
Answer(B) .. vessaee L20....... : 2]

AEEEEERNIIEIEEEEE RN R RN E RN

(¢) The 760 cm’® of fruit juice. in oné litre of the drink is made from apple, mango and peach in the
following ratio. &

Apple : Mango : Peach=6:: 15: 17
Calculate the amount of apple:juice.
EHSHY _ 760 = 20xb8=120

760 38 . 120
Answer(c) @Q&% e’ [2)

--------------------------------------------

(d) A shopkeeper buys bottles of the drink for 65 cents each.
He sells them for 80 cents each. '

Calculate the percentage profit he makes.on each bottle he sells.
07/s =b:§ o
= gg/ ~ 530764230
g4
b ANSWEr(d) ovvossve . 2 R % [3]
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"2 (a) () fxg=90
Jand g are both integers greater than 1.
Write down one possible pair of values of fand g.
Answer@(@f= . J4S.. andg= .. 0]
(i) Find all the prime factors of 90.
@ ',‘5; =1 3]
Answer(@(iy - . le D o B
......... .Ll "-'-f"' o _?I......... :
(b) Six number cards are shown below-
0 |4 9 5 1 8
One .or more of the cards are chosen to make different numbers.
For example_ 5 Q | makes thé riumber 59. '
Choosing a card or cards, write down
(i) a2-digit odd number less than 40,
Answer®)(i) ... L — .
(ii) the largest 3-digit éven number,
Answer®)(ii) ... b A8, [11
(iii) a 2-digit square number greater than 50,
‘ 2,
Answer(b)(ii) oo B [1]
(iv) a cube number, |
Answer(b)(iv) él (1]
) a Z.-digit-_mul_tiple of 13,
S R 1 W ¢}
(vi) the cube root of 64, '
APSWEP(BI(V), oo B [1]
(vif) a ptime number between 100 and 120,
ARSWEF)(VED) . 103 (11
© UCLES 2010 ) 0580/32/0MI10 [Turn ovi
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3 Kim left school at 1530 to walk home.
On the way home he remembered he had left a book at school.
He ran back to school and arrived at 1604.

The travel graph shows his journey.

School — 4
3.51
3
2.5
Distance 2
(km)
1
05"' :' il o
HEEREERBRE i3 8 ) [ e
Home— 0——— ST

=
1530 1540 1550 1600 1610 1620 1630 1640 1650 1700

Time
(a) Use the graph to answer the following questions.

(i) At what time did Kim start to run back to school?

Answer(@)(i) ... JSSQ

(ii) How far was he from school at this time?

Answer(a)(ii) .lb .............

(iii) How many minutes did he take to run back to school?

e R R L

(iv) What was his speed, in kilometres per hour, on his journey back to school?

\'l>><l|-- {"H-
4

b

-r"""—'_-—

© UCLES 2010 0580/32/0/N/10
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km/h [3]

: sflbg‘”-’“’e"(ﬂ)(i"} .,Q*SLD(;. ........

Paper 3 (Core)

=/

Exa

PAST PAPERS

INSIDE

v0.2 Cambridge IGCSE Mathematics 0580

95



96

Paper 3 (Core)

(b) Kim spent.6.minutes.at school collectinghis book.
He then walked home at a speed of 6 km/h.

(i) Complete the travel graph. - ' 3T

(i) At what time did Kim arrive home?

bl To 16-S¥

1]

Answer(B)(ii)
(© Kim’s mster, Julie, left the school at 15 48.
She walked at a steady- speed without stopping,.and amved home 46 minutes later.
(i) On the grid, draw the travel graph of Julie's j -joumey home from schaool. 121
(ii) Complete the sentence.
. I a 3 s
.......... SIM....i.. -arrived home first by L;‘b minutes.  [1]

@ UCLES 2010 0580/32/0/NMG ' IT: j
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4  An accurate scale drawing of three sides of a garden, AB, BC, and CD is shown on the opposite page.
A'is due north of B and C is due east of B, Ex

(a) A vegetablearea is to be constructéd in the garaen.

Parts (i) and (iii) must be completed using a straight edge and compasses only.

On the scale dréwing

_ ,ﬂﬂonstmgrme perpendicular bisector of BC, ; | 2]
(EAark the point S at the midpoint of BC, m
g,;i/mn_struct the bisector of angle ABC, - [2]
]

?&)/ mark the poirit R where this liné‘crosses the perpendicular bisector of BC, [1}
A)l mark the point O on B4 where BO = SR, | (1

. e
' ‘/Mfdm-w the vegetable area, quadrilateral BORS. (1]

o —— e e

(b) On the scale drawing, 1 centimetre represents 6 metres.

Calculate the vegetable area in square metres.

}aj./ A tree, 7, is on a bearing of 070° from 4 and 345° from C.

On the scale drawing, mark the position-of T. 21
(d) Draw accurately the locus of points which are 24 metres from the tree, 7. - [2]
© UCLES 2010 0580/32/0/N/10
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Ex
North
'y
s
E /
//'f. / .l D
|[ / ,Ji
!/' ) /
9 \ / r /
iy
) North
\
D {\
o f
| Vi [k
B c
|
|
Scale: lem=6m
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5
A graph is drawn on the grid.
Points 4 and B are marked on the curves.
(a) (i) Write down the co-ordinates of the points A4 and B.
FIESTR O . Py S Y O
(ii) The equation of the graph is xy =,
Write down the value of n.
o
Answer@G) n= | dsrned s 1]
© UCLES 2010 0380/32/0/MN/10
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(b) (i) Write down the order of rotational symmetry of the graph. Fo
) . 8 . Exami
Answer(B)() gﬂ.ﬁﬁwu m | ™
(ii) On the grid, draw the lines of Sy'mmetry of the graph. 2]
(iii) Write down the equation of each line of symmetry.
~3¥ |
Answer(®B)(il) ... Z iR, nd L BeR L [2
(¢) (i) One line of symmetry crosses both curves.
Write.down the x co-ordinates of the points where this line meets each curve.
Give your answers to 1'decimal place.
38 8 ;i'_g
33 Sswer@@z= ..t andx= | ... 2l
(ii) On the grid, draw the line which passes through the point (0, 4) and is parallel to the line of
symmelry in part (c)(i). (1]
(ifi) Write down the equation of this ling in the form y = mx +c.
Yy = matC
= J%0
l AnSWer(©)(i) = o Veresnrrrresinmsensnns 12
© UCLES 2010 0580/32/0//10 [Turn over
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| 6 (a) The formula for finding the interior angle of a regular polygon with » sides is given below.

180(n —2)
'n

Interior angle =

(i). Find the size of the interior angle of a regular polygon with 9 sides,
130 (4~
o. CCILLCTO T | v MO

(ii) Multiply out the brackets.
180(r~2)

Answer(a)(ii) b0 1]

(iii) A regular polygon has-an interior iin_g]c of 156°. -

How' many sides does this poljrgcm have?

Answer(a)(iii)

(b) .Solve the simultancous equations.
3x+5y=9
x+2y=4

3xX+sy =%
33y =4

Ty T '3 |
-\{-:.;S-_ :-'Z.B

q By B oY e
. E } - \g??L‘l" 1 oN
- 415061 0) 5= b

O
y= 2.'.:) (3]

—

© UCLES 2010 0580/32/0M/10
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F
By e Exan
t
NOT TO
D SCALE
85¢m
65cm / h
u ]
4 50cm B
The diagram represents the cross-section of a storage box.
AB=50cm, AD = 65 cm and BC =85 cm.
AD is parallel to BC,
(a) Write down the geometrical name of the quadrilateral ABCD,
Answer(@) ..., W [
(b) Calculate angle DCB.
o]
aotr €+, (%0
L 0
5 Ly
d0+ 00 P25 ety anglenca= . DTS5 B
(c) Calculate the area of the cross-section ABCD.
§ 0¥ $OYbY +50 =21bo
© dnswer(e) ... Ao e
(d) The storage box is 96 cm long.
Calculate the volume of the box.
Write down the units of your answer. *
g bxl =l qL
]_] '3 R Answer(d) (2]
© UCLES 2010 0580/32/0/MN/10 [Turn.over
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8 (a) The results of 24 games of hockey played by a schobl team in oné year are shown in the pie
chart below., Es

Won

Lost

() Show that the school team won 10 games during the year.

Answer(a)(i)

Prowe =t0" = b =
Los = o - Q - |
(bo” =106 | 21 -

(i) Find how many games were lost and how'many games were drawn.

W}——ﬂ- 10 ) {)
L™ =né @W

AnsvaraRI L . ?W
Drawn (;W (3]

© UCLES 2010 0580/32/0/N/10-
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(b) The number of goals scored be the hockey team in each of the 24 games are shown below. - ]
; 5 Exai
0 2 1 1 0 3 2 5 !

3 0 2 3 2 1 4 0

2 1 2 1 0 1 & 1

(i) Complete the frequency table below. You may use the tally column to help you.

Number of goals per game Tally _ Number of games
: - s
} LN

1 - ]
2 & 7 f .
(i) Write down the mode.

Answer(B)(ii) 7 [

------------------------------------------------

(iii) Find the median.

O 5 . 2]

Answer(b)(iii)

(iv) Calculate the mean number of goals per game.

LF2 42 +5 4+ — U
gtk
2.1,

Answer(B)(iv) Lﬁ 3]

©UCLES 2010 ' 0580/32/0MN/10 ’ [Turn over
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9.
| Exe
NOTTO
SCALE
il
A. : E
(a) Inthe d1agrar‘n above, 4B and ED are vertical.
The diagram is symmetrical about a line through C parallel to AB.
Angle BCD 90° and BC=CD = 2.7 cm. .
(i) Calculate BD.
Ber o= Y
BB = 2BL
B )
Answer(@)()BD= ... SCO—— em’ [2)
(i) Complete the statement. _
'I‘nanglc BCD isright-angled and . W\J\ w % 180 [1]
(iii) Find the size of angle ABC.
s =\yg
3 &L : ) |
= 4o -uS i
" Answer(a)i) Angle ABC = B W
DUCLES 2010 ' 0580/32/0/MNNM0
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i S SN S N S -

Diagram |  Diagram 2 Diagram 3

(b) The pattern of diagrams above is continued by adding more lines and dots.

(i) On the grid, draw diagram 4. (1
(ii) Complete the table below.
Diagram 1 2 3 4 5
Number of lines 4 7 |0 RS \b.
(2]
(¢) How many lines will there be in
(i) Diagram 9,
VPO RN . SINBIINGNeeT |}
(if) Diagram n?
Answer(c)(ii) 5 (2]
(d) The number of lines in Diagram r is 76.
Find the value of r.
Answer(d) r = ;LS/ (2]

(e) Write down an expression, in terms of n, for the number of dots in Diagram ».

Answer(e) WW\AWM 1]

© UCLES 2010 058032/0/N/10
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Examiner comment

Question 1:

Question 2:

Question 3:

Question 4:

Question b:

Question 6:

v0.2

Although the candidate knew there was 1000cm in 1 litre and deduced 240cm of water there
was no relating to the percentage. Even though the answer is given in the question, the
method needs to be precisely as if it had to be found and not ‘show that'.

Some progress was made in part (b) with a statement of the correct un-simplified fraction.

It may have been a case of not reading the question carefully that resulted in no attempt to
simplify.

Regardless of the low total mark, this candidate clearly knew how to do the standard ratio
question and percentage profit, showing clear well worked solutions.

In contrast with the grade C script, this candidate seemed reasonably competent with the
more basic number types but uncertain of the higher level ones.

While finding two integers with a product of 90, the candidate could not cope with splitting up
further into prime factors, and by not even putting 2 from the first part, it is clear that this topic
was not known.

Lack of understanding of square numbers, cube numbers and cube roots, the more
challenging parts of (b), was shown and the candidate’s response of an even number for a
prime over 100 showed a lack of appreciation of 2 as the only even prime.

The lower level skill of reading times and distances from a graph was correctly done but the
candidate could not cope with the more demanding calculations related to speed.

Lack of ability was again shown in part (b) by not showing a section of the graph at the school
or attempting any calculation for the time of the journey home. The line on the graph was
presumably intended for part (c) though the start did not relate to 15 48 and the home end
went back in time.

Clearly apart from the skill of reading times and distances, the candidate had little idea of what
was involved in questions on this section of the syllabus.

Some progress was made on the early part of this question. The bisectors of BC and angle
ABC were correctly shown but not from correct constructions. Only 1 pair of arcs was seen in
part (a)(i) and incorrect arcs (from A and C instead of using arcs on BA and BC) were shown in
(a)(iii).

Although the square was drawn, lengths were measured incorrectly and no attempt was
made to convert to metres.

Bearings, one of the more challenging topics at Core level, was not attempted and so part (d)
could not be done.

This question was very poorly done and illustrates the limited knowledge of the candidate on
these parts of the syllabus.

Part (a)(i) simply required the basic skill on graphs of reading co-ordinates and the responses
had no relation to the required points. Consequently it was not possible to deduce a
meaningful answer to part (a)(ii).

Rotational symmetry was not known but the candidate clearly understood line symmetry,
producing the two correct lines. However, the step to their equations was too much with not
even an attempt in terms of algebra.

Again in part (c) the weakness on co-ordinates was evident and no attempt was made at a
parallel line or its equation.

It is very common for lower ability candidates to find it difficult to progress far with algebraic
representation.

Part (a)(i) required simple substitution and consequently simple calculator arithmetic to reach
the answer. This was the only part the candidate got correct. Weakness in algebra was again
evident in part (a)(ii) as the response to expansion of a very simple bracket did not even
produce an algebraic expression.

No method was shown for an attempt at the sides of the polygon and it is felt that the answer
of 8 was just a guess.

Although there was some suggestion of combining the two equations in part (b) it was clear
that the candidate had no knowledge of this topic.
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Question 7: This was another poorly done question with only the name of the quadrilateral gaining a mark.
Clearly the candidate was not familiar with trigonometry as the attempt at the angle was
by assuming two angles of a created triangle to find the third angle from the sum of angles
property.

The response to area looked like a slightly incorrect attempt at perimeter and clearly there was
no attempt to connect area and volume needed for part (d).

Question 8: Some understanding of pie charts was shown in part (a)(i) and it was a pity that the angle was
measured as 160° instead of 150°. Had a check been made on the total of the three measured
angles, the candidate may have realised the error. Clearly the method was understood since
part(a)(ii) was completely correct.

The straightforward skill of forming a frequency table was done successfully but the later
parts of part (b) on the statistical measures were clearly not understood. The common error
of giving the frequency for the mode was seen while the attempt at the median seemed

to be putting the frequencies in order and finding the average of the middle two numbers.
The attempt at the mean simply added the frequencies and divided by 24, which if correctly
worked out would have produced a meaningless value.

In this question the candidate has again coped with basic work but shown much confusion
over the measures and how to calculate them.

Question 9: Clearly the candidate had no experience of Pythagoras theorem and gave an impossible
answer of twice BC for the length of BD. No recognition of an isosceles triangle was evident
in the response to part (a)(ii). However, the fairly obvious result, 45° for part (iii) was found.

In part (b) all the numerical parts were done successfully.

The candidate was able to develop the sequence, extend four more terms and even work back
from 76 lines to the correct diagram number. However, once again, it is the move into algebra
that this candidate cannot achieve and no expressions containing n were evident in either
parts (c)(ii) or (e).

It is clear that this candidate has some skills in parts of Cambridge IGCSE mathematics. However, the
marks almost entirely involved arithmetic skills or simply following basic instructions to read and interpret
information shown on graphs and diagrams. Much of the syllabus tested on this paper was clearly not
known or understood at all and certainly any questions involving significant algebra were beyond the ability
of the candidate. As such what was shown by the candidate was just about worth the grade E that was
obtained and while many of the responses were incorrect there were areas of positive achievement that
deserve to be recognised.
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Paper 4 (Extended)

General comment

For Paper 4, three scripts have been chosen to exemplify a typical grade A, C and E script.

All nine questions on this paper had parts which were intended to discriminate through all the grades and,
although only questions 4, 6, 8 and 9 will be looked at and commented on in detail, the chosen answers
will show the different levels of performance. These examples are followed by the whole grade A, C and E
candidate scripts to illustrate the standard for the whole paper across all of the nine questions.

A brief account of the questions not chosen for analysis will now be given.

Question T was accessible to all candidates and only the reverse percentage question would be expected
to create difficulties for grade E candidates.

Question 2 candidates would be expected to draw and describe straightforward transformations but the
matrix and transformation parts of the question certainly acted as discriminators for the higher
grades.

Question 3 involved quite a lot of graph work and all candidates are expected to cope with the completion
of a table of values, the plotting of points and the drawing of the curve, thus scoring 7 of
the 16 marks on this question. The other parts of question 3 involved proof of an expression,
factorising and interpreting the graph and these parts were more discriminating through the
grades.

Question 5 also offered a number of marks accessible for all candidates with the drawing of a cumulative
frequency diagram and the readings from it. The more challenging combined probability
question and the completion of a histogram were for the higher grade candidates.

Question 7 contained a simple column vector question, which should have been accessible for all
candidates. The angle properties of a circle would be expected to be challenging for grade D
and E candidates and most of the vector geometry in part (c) would discriminate amongst the
higher grades.

Mark scheme

Abbreviations

cao correct answer only
€SO correct solution only
dep dependent

ft follow through after error
isw ignore subsequent working
oe or equivalent

SC Special Case

www  without wrong working
art anything rounding to
SO seen or implied
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Qu. Answers Mark Part Marks
1 (a) (i) 1088 2 M1 for 3136 (17 + 32) soi by 64 or 2048
(ii) Their 1088 x 2
and (3136 — their 1088) x 4.5 Ml 2048 may be 32 x 64
2176 + 9216 El
(b) 11.9 t0 11.9031 www 3| M for 12748-11392)x100
11392
or M1 for (274811392 by 0.1119
11392
or 12748 (x100) soi by 111.9 or 112
orl.119 11392
(c) 8900 3 M2 for 11392 + 1.28 oe
or M1 for 11392 = 128(%) oe
2 (a) (i) Correct reflection 2 SC1 for reflection in y-axis or vertices only of
(1,-1) 4,-1) (4,-3) correct triangle
(ii) Correct rotation 2 SC1 for rotation 90 clockwise about O or
-1,1) (-1,4) (-3,4) vertices only of correct triangle
(iii) Reflection only Idep | Two transformations scores 0
Dependent on at least SC1 scored in both (i)
and (ii)
y=x oe 1 Only from 2 and 2 or SC1 and SC1 scored
or y=-—xoe Only from 2 and SC1 or SC1 and 2 scored
. 0 1 2 B1 for either column correct or
(b) (i) -1 0)°° determinant = 1
(ii) Rotation, 90° clockwise, origin oe 2 B1 for rotation and origin
B1 for 90" clockwise oe
3 (a) 72 —2x oe seen M1
x (72 = 2x) = 72x—2x? El No errors or omissions
(b) 2x(36 — x) or —2x(x — 36) 2 isw solutions
B1 for answers 2(36x — x?) or x(72 — 2x)
or correct answer spoiled by incorrect
simplification
(c) 630, 640, 70 3 B1 for each correct value
(d) 8 correct plots P3ft ft for their values
ft P2 for 6 or 7 correct plots
ft P1 for 4 or 5 correct plots
Cl1 Curve of correct shape through minimum of
7 of their points
No ruled sections
(e) (i) 7.5t08.5
27.5to 28.5 2 B1 for either value correct
(i) 641 to 660 1
f) 41 2 M1 for 500 + 12 soi by 41.6... to 42

110 Cambridge IGCSE Mathematics 0580
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Qu. Answers Mark Part Marks
4 (a) 1.52+22 M1 soi by 6.25
(I=)25 Al May be on diagram
7 x 1.5 x their 2.5 M1 Their 2.5 #2 soi by 11.77 to 11.8 or 3.75n
2xqux1.5%x4 Ml soi by 37.68 to 37.715 or 12=n
Addition of their areas for cone M1 soi by 15.75n
and cylinder This M mark is lost if any circles are added
49.45t049.5 Al WWW 6
() (i) nx1.52x4 M1 soi by 28.26 to 28.3 or 9=
%n x 1.52x2 Ml soi by 4.71 to 4.72 or 1.57
Addition of their volumes Ml 10.57 implies M3
32.9(7) to 32.99... El
(i) 84(.0) to 84.1 www 3 M1 for Y2 w x 0.5% soi by 0.392 to 0.393 or
/8
and M1 for their 33 + (Y2 m % 0.5%) soi by
264/n
or SC1 for 42 to 42.1 as answer
(¢) (i 33000 1
(ii) 18min 20s cao 2 M1 for their 33000 + 1800 soi by 18.3(3...)
or correct in mins and secs for their 33000
5 (a) 8 correct plots P3 P2 for 6 or 7 correct plots
P1 for 4 or 5 correct plots
Joined by curve or ruled lines Clft | ft their points
Must join minimum of 7 points
(b) (i) 161to 162 1
(i) 171t0 172 1
(iii) Their (b)(ii) — 150 1ft Strict ft provided > 0
(© @@ 2 oc <i) 1 isw incorrect cancelling for both parts of (¢)
200 40 8 P
... 1100 11 .55 10 .
(ii) 39800 oe (398 ) 3 M2 for 2 x their 200 X 199 oesoi by
0.0276...
. 55 10 11 .
or M1 for their X oe < > sol
by 0.0138... 200199 796
(@ (@ 30,35,20 2 B1 for 1 correct value
(ii) Blocks in correct position
w=lcm, fd=4 1
w=1lcm, fd=6 1ft Strict ft from their 30 unless 0
w=2cm, fd=3.5 1ft Strict ft from their 35 unless 0
\LJ PAST PAPERS
\ )/ INSIDE,
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Qu. Answers Mark Part Marks
6 (a) (i) 13 cao www PO 11
2 M1 for 195 165 oecorsf=2/3or1l.5
seen
or correct trig
(i) 10.39to 10.4 www 3 M2 for 4/19.5% — 16.5” or explicit trig
or M1 for x* + 16.5% = 19.5? or implicit trig
M for sin = 16.5
(iii) 57.76 to 57.81 www 2 orsm=r-gg5 0°¢
(iv) 6551t0655.4 2 M1 for 0.02 x (32)*
(b) (i) 163.5t0 164 www 4 M2 for 67> + 1052 — 2 x 67 x 105c0s143

or M1 for implicit form
Al for 26732 to 26896
(ii) 100.8 to 100.9 or 101 www 4 B1 for (DEF =) 78° May be on diagram

105 xsin 70 : :
and M2 for sin their 78 provided their 78

#320r70
EF 105

or M1 for = "76 = sin their 78 °¢ their

78 #32 0r 70
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(a) w=59

x =31

y=02

z=128

® @

(ii)

© O

(i)

(iii)

(iv)

(angle in) isosceles (triangle)

(angle in) semicircle (= 90) oe

(angles in) same segment
or (on) same arc (are =)

(angles in) triangle (= 180)

% t final answer

% (—t+r) final answer

%r final answer

QP = % OR oe
QP is parallel to OR or r

Mark

2t

1dep

ldep

Paper 4 (Extended)

Part Marks

The marks for the reasons are dependent on
the correct angle or correct ft angle

Any incorrect statement in reason loses that
mark

ft 90 — their w
Allow diameter

ft 180 — their(w + x + y) or 90 — their y

fi (2) _ their (i)

B1 ft for one correct element

M1 for correct unsimplified answer
or TR =—t+r oe

OTTP):%TR) oc

M1 for correct unsimplified answer
or Q—T) + TP oe for any correct path

or % t + their (ii)

Dependent on correct answer in (iii)

Dependent on multiple of r as answer in (iii)

v0.2
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Qu. Answers Mark Part Marks
8 (@ d 3 1
(i) 4 1
(iii) 4x — 3 final answer 2 M1 for2(2x—1)—1
(iv) _x;—l oe final answer 2 Ml forx=2y—1or y;—l o€ or f(x2)+1 oe
1 1 _
(v) ——and1— 4 B1 for (2x —1)* soi
2 2 M2 for2x—1=+2  MI for4x®—2x—2x+1
or M1 for2x—1=2 and M1 for (2x + 1)(2x —
3)
or correct substitution
in formula
soi by (4 = V64)/8
(b) @ y= ; oe 2 Condone y = k/x and k = 16 stated
M1 fory = K oe
X
(ii) 32 1
9 (@ (@ 21 1
(ii) P =" x6x7 orbetter (= 21) 1 Allow 3(6+ 1)
>iii) 1275 1
(iv) 3825 1ft ft for 3 x their (iii)
(v) 11325 1
(vi) 7500 11t ft their (v) — their (iv) provided > 0
(b) (i) 56 2 Mlfor1l x6+2x5+3x4+4x3+5x2+6
x 1
s 1
(i) S,=— x6x7x8or better (= 1
6
56)
(iii) 1540 1
(c) 56-35=21 1
(d) Correct algebraic proof with no errors 3 M1 for %n(n +1D(n+2)— é nm—-Dm(n+1)
oe
and M1 for én(n +1)(3) oe
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Example candidate response — grade A

An open water storage tank is in the shape of a cylinder on top of a cone.
The radius of both the cylinder and the cone is 1.5 m.
The height of the cylinder is 4 m and the height of the cone is 2 m.

(a)

14,5

‘LA

._:{ =2 ﬁfl l’l

For

J / Examine
3 ) OQ c}ﬁ' f # ~ L Use
/ A = [t r—-.}
AD o

Calculate the total surface arca of the outside of the tank.
[The curved surface area, 4, of a cone with radius » and slant height / is 4 = ml. ] /

= e 2
o Peova ¥ Wed = 3,4u2.48.2,5 = 438 m

Wrﬁw&/
@ A‘-J}\ﬂ '\T’r?-ln. ¥§2.3/1q21.l’5.q:3q;%q%

NS

Ml

e e /Ql 33,25 = g8 ”‘"1
31 H;is 9z o APV F ‘aﬂh’; qu,ﬂ o
+ 'ZI = NO
Gl = AT & L“qqus- ‘:‘}oqu = szfg,‘)_qs f\'\’\q_ /

.25 = 64 LA )(
1?/:_2;/5]. Answer(a) ... Sy M2 Y. m' (6]

(b)

v0.2

The tank is completely full of water.

(i) Calculate the volume of water in the tank and show that it rounds to 33 m?, correct to the
nearest whole number.

1 4
[The volume, ¥, of a cone with radius r and height /s is V' = gm"h.]

Answer(b)(i)
. A > = A43 mr\3 ‘/

o Ve @S- BHuZogs 2 /
3

°V°‘Ji 22812%‘6”\“

2
) 28;1:’8 +L\‘T},{’3= BZIWQJ\M\

Gy 11
3,142 4,5 4

« 32, 9%4 =) 33 rondaed -

& rzree
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ii
a s Faor
T - = =
I \ = ! Examiner
s kY AT 7 Use
- \ - ’
- A i
-~ o -.._‘_‘___‘/
ae
0.5m NOT TO
. —
SCALE

The crossj-scction of an irrigation channel is a semi-circle of radius 0.5 m.
The 33 m” of water from the tank completely fills the irrigation channel.

Calculate the length of the channel.
=l
N 7 :
\/Ujﬂ :>(Il. +¥ = =t
=33 7%3}“{2 <8 4 \'\\»‘.—z

= Rl = 3}“.,2.0,5.1,. //.
% ) .
£ L, = k=420
1S34
Answer(b)(ii) ..........Li.Z.}..Q.d.... diawes 0 Bl ¢

(¢) (i) Calculate the number of litres in a full tank of 33 m?,

Answer(c)(i)

.....................

(ii) The water drains from the tank at a rate of 1800 litres per mi

Calculate the time, in minutes and seconds, taken to empty the tank.

Answer(c)(i)

Examiner comment

Part (a) was a multi-step question requiring the understanding of the context and the ability to produce the
correct strategy. Grade A candidates would be expected to break the problem down into using Pythagoras
and calculating the two areas. This candidate did succeed in doing this but showed a misunderstanding

of the tank being open. Part (b)(i) offered a straightforward application of a given formula and the showing
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of how the answer rounded to the given value. As would be expected the candidate gained all marks

here. Part (ii) should also have been accessible to most candidates and this candidate demonstrated a full
understanding of the reverse volume calculation but made a careless slip when applying values into a correct
statement. Part (c) involved knowing how to convert cubic metres into litres and then carry out a division to
calculate a time in minutes and seconds. Grade A candidates would be expected to have little difficulty with
this part but this candidate omitted the question, probably being unable to do the conversion.

Example candidate response — grade C

4 Fin
m Examir
b b
NOT TO
SCALE
4m
An open water storage tank is in the shape of a cylinder on top of a cone.
The radius of both the cylinder and the cone is 1.5 m.
The height of the cylinder is 4 m and the height of the cone is 2 m.
(a) Calculate the total surface arca of the outside of the tank.
[The curved surface area, 4, of a cone with radius r and slant height /is 4 = . ]
-
AW s cnsusamsinns 3 (0]
(b) The tank is completely full of water.
(i) Calculate the volume of water in the tank and show that it rounds to 33 m’, correct to the
nearest whole number.
. 1 i
[The volume, ¥, of a cone with radius r and height /1 is V' = Em“h.]
Answer(b)(i)
J= A wetn 2.9
A2 25x% L = 4.°H o P
3 7 (_//
TMxvyxh
) v [4]
\Lj PAST PAPERS
\ Jjf NSIDE.
v0.2
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a e Fob
x" A bl Examiner
"'o \\‘ "/,J "r Use
) '::‘__‘/'
0.5m NOT TO
SCALE
The cross-section of an irrigation channel is a semi-circle of radius 0.5 m.
The 33 m’ of water from the tank completely fills the irrigation channel.
Calculate the Icn%glh of the channel.
Tax
A 2
Tx05%
-‘-__-___'-'-n
2
x 0.2H i
m OZ"J:Q/FquX_}_?)__’ .
5. 0. __ g
X = %4. bl H i
Answer®)i) .......88.02 ... m 3]
(¢) (i) Calculate the number of litres in a full tank of 33 m’. -
v
Answer(€)(i) . 2.2, litres  [1]
(ii) The water drains from the tank at a rate of 1800 litres per minute.
Calculate the time, in minutes and seconds, taken to empty the tank.
/’/ L'”
Answer(c)(ii) ..o, min s (2]

Examiner comment

This candidate could not produce a strategy in part (a) and omitted this part completely. Grade C candidates
would be expected to at least calculate the curved surface of the cylindrical part of the tank. The given
diagram should also have made a grade C candidate realise the need to use Pythagoras. This candidate
demonstrated the ability to move on to part (b), which was much more straightforward and answered it
successfully. In part (b)(ii) the reverse volume calculation was correctly set up but the candidate used a
rounded value within a calculation, an error not expected of this level of candidate. In part (c), an incorrect
conversion was given, a common error, and no attempt was made to divide the volume by the rate. This
concept should not have been beyond a grade C candidate. This candidate did not reach the expected level

of grade C in question 4.
E@/J PAST PAPERS
A\ )/ INSIDE,
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4

A
NOT TO
SCALE
4m
et 1Sm " ¥
'y 7
2m /

An open water storage tank is in the shape of a cylinder on top of a cone.

The radius of both the cylinder and the cone is 1.5 m.
The height of the cylinder is 4 m and the height of the cone is 2 m.

(a) Calculate the total surface area of the outside of the tank.
[The curved surface area, A, of a cone with radius » and slant height / is 4 = /. |

Caplonke, L TIr b L e = fm

= QT k)9 x ) x5,
| |, ¢ 954 15,7
" [.2:S -~ =627
Core . 1 r (ﬂﬁ- gz

~ x(k 515157 |
6 75

) OO |\ S (1

(b) The tank is completely full of water.
(i) Calculate the volume of water in the tank and show that it rounds to 33 m’, correct to the
nearest whole number.

4 ; ; 5 1 5
[The volume, ¥, of a cone with radius r and height i is V' = Em’h‘]

Answer(b)(i) . S} _
e ! . _ L - '

Ckﬂbj-w&.t’ = } J /"_’?“ 1’\ = 77—»)( }\9‘/ kf' saemer.
o 1SS B9 P

cone _ A et o 1 XTI x 12 x .

3 )

Paper 4 (Extended)

For
Examines
Use

M
no

/Zhg,rc): }—}

(4]

v0.2
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(ii) __________________ For
et e Examiner'’s
”‘, | ",f J Use
"‘t S ’-\ __;/I
0.5m NOT TO
- SCALE

The cross-section of an irrigation channel is a semi-circle of radius 0.5 m.
The 33 m’ of water from the tank completely fills the irrigation channel.

Calculate the length of the channel.
f &

—

g ]

LTjr= 2xTT xo5

= Y |
e Ho
Answer(b)(i) .....cocoevervimriscererisisienviniene. M [3]
(¢) (i) Calculate the number of litres in a full tank of 33 m”, )
x| C
Answer(c)(i) ... 359;7 ................ lires  [1]
(ii) The water drains from the tank at a rate of 1800 litres per minute.
Calculalc‘thc time, in minutes and seconds, taken to empty the tank.
B o g7 | oG
(Yoo | BT 477
o [ r: -'{‘ —
))3'57 : P‘ff”c-)
v
N e b/
answer@)iy .[q.... wmin . 2.7.% [

&

This candidate made a reasonable attempt at part (a) for this level of candidate. Marks were gained for the
curved surface area of the cylindrical part, even though the candidate stated a formula for the total surface
area of a closed cylinder. A correct length of the hypotenuse was stated but not supported by any working
and, as this is a grade E script, it is difficult to know how the correct value was found. Having found the
length of the hypotenuse, the calculation of the curved surface of the area of the cone should have been
accessible to a grade E candidate but in this example the given formula was not applied correctly. In part
(b)(i), only part of the volume was calculated correctly when perhaps all candidates taking this examination
would be expected to know the volume of a cylinder and to apply a given formula for the volume of the
cone. Part (b)(ii) would be expected to be challenging for a lower grade candidate and this candidate was
unable to apply a correct strategy. In part (c) an incorrect conversion was seen but the candidate carried out
a correct division, but did not convert the follow through answer correctly into minutes and seconds. The

overall performance of this candidate in question 4 was about the level to be expected.
«E@/J’ PAST PAPERS
INSIDE
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Question 6

Example candidate response — grade A

6 (a) Fe
A Exam
P U
NOT TO
19.5cm 16.5 em - SCALE
B e 2 |#

\ o
L~

The diagram shows a toy boat.
AC=16.5cm, AB=195cmand PR=11 cm.
Triangles ABC and POR are similar.

(i) Calculate PQ.
-3 =y

A48 . 8y SAEENT K /

“Z
Answer(@)(i) PQ= ... AR ... cm [2]
/
(ii) Calculate BC.
2 2 . {08 —
ae™ g =18 s 8c*= 45" -16S  — 6C
|
lo® — BC= AOJ
' o
D
Answer(a)(ii) BC = AQ)‘L“ cm [3]
V'

(iii) Calculate angle ABC. By o |
4 guels —*@

16,5 MBC‘OI
aae = JEZ -3 pies
Lok 1,6

y

4

/

Answer(a)(iii) Angle ABC= _ 53,8° 2] 2

o
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Paper 4 (Extended)

(iv) The toy boat is mathematically similar to a real boat. Far
The length of the real boat is 32 times the length of the toy boat. Evaminer”
The fuel tank in the toy boat holds 0.02 litres of diesel. L

Calculate how many litres of diesel the fuel tank of the real boat holds.

2
X =32 »(X=65 36

0,02 Z
/ Answer(a)(iv) ... ﬁéssﬂse litres  [2] -
~
(b)
NOT TO
/ 105m SCALE
D G
The diagram shows a field DEFG, in the shape of a quadrilateral, with a footpath along the
diagonal DF.
DF =105 mand FG = 67 m.
Angle EDF = 70°, angle EFD = 32° and angle DFG = 143°,
(i) Calculate DG.
0= oSt 4 €A = RuAo S BT, G ANS
;1
ot = 4osl+ 63 + 442368
a? = 263598
o= \s 263 50”3 i
Answer(b)(i) DG = ot 5 (. S0 m  [4] “
el

1oS - _€EF Answer(b)(il) EF = . 4 A9A..... /“ (4] Z‘,

mim BT AT0° =

Examiner comment

This grade A candidate answered this question perfectly showing working throughout. Parts (a)(iv) and
(b) were all around the standard of grade A and this candidate demonstrated ability at this level. The
presentation of work, including the replacement of some incorrect working, shows what is expected of a

high grade candidate.
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Example candidate response — grade C

6 (2

NOT TO
IR5eY, |igSem Hidiii SCALE

p—He 2 |R

\ =
L~

The diagram shows a toy boat.
AC=165em, AB=19.5cmand PR=11cm.
Triangles ABC and POR are similar.

(i) Calculate PQ.

Ao — |\ A XN - 43
A, AR—X ol

Answer(a)(i) PO = A% x

(ii) CalculateBC
T s
K A E ¥R AT
2132 25 + XT- 3025 - 239225
3: r— -

)(:40.2)‘?

Answer(@)(i)BC= . AQ.DX ...

(iii) Calculate angle ABC. P

AEF

}}f(’(: 0,8‘;

xz=h&.21

A 105 = 0.35
58.2A

Answer(a)(iii) Angle ABC=

Paper 4 (Extended)

For
Examin
Use

.. cm [2]

cm [3]

r
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(iv) The toy boat is mathematically similar to a real boat. For
The length of the real boat is 32 times the length of the toy boat. Examiner
The fuel tank in the toy boat holds 0.02 litres of diesel. Use

Calculate how many litres of diesel the fuel tank of the real boat holds.

0.02 %32 = 0.69

Answer(a)(iv) 0. @t{ litres [2]

(b)

NOT TO
67m SCALE

105m

D G

The diagram shows a ficld DEFG, in the shape of a quadrilateral, with a footpath along the
diagonal DF.

DF =105 mand FG = 67 m.

Angle EDF =70° angle EFD = 32° and angle DFG = 143°,

(i) Calculate DG. 2 ~0.80

A= Mo%5 GYE - 20X 07 x €0 MB_—> <DL
ﬂL-' 21025+ 4489 - 14070 x -0 %90
P pt- 49544 + M256
H[216FF0" ~
Answer(b)(i) DG = 4&’3(02 m  [4]

(ii) Calculate EF.
T . O
sin Yo sy HE

X 65 v Bl
Q_Lj-i & _9_‘:‘_8._ ﬁ{
X 205 _

Answer(b)(ii) EF = / m [4]

(12

Examiner comment

This grade C candidate succeeded in the ratio of lengths in similar triangles and in the Pythagoras parts in
part (a). In part (a)(iii), the candidate used the sine rule in a right-angled triangle when a grade C candidate
would be expected to use right-angled trigonometry. The candidate approximated a value in the working as
in question 4. All candidates of all levels would be expected to work to a much greater accuracy. In part (a)
(iv) the candidate did not cube the ratio of lengths to obtain the ratio of volumes and this particular topic

is generally seen as being for the higher level candidate. The candidate successfully answered the cosine
rule part of part (b) and was also partly successful with the sine rule. These two trigonometric topics may
be seen as high level topics but candidates of all levels often do well in the same way as this example. The

overall performance of this candidate was probably a little higher than expected at this level.
‘\LJ’ IP,\»‘ASST IIE?’APERS
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Example candidate response — grade E
6 (a)

NOT TO

19.5
N l6.5em ilem SCALE

p—Hc 2 |k

\ 7
L~

The diagram shows a toy boat.
AC=16.5cm, AB=195cmand PR=11 cm.
Triangles ABC and POR are similar,

_ J 4.5 65
:cﬁi = >(;; /

(i) Calculate PO.

B

rQ 72 .

-3
Answer(a)(i) PO = ),3 4 [2]

(ii) Calculate BC.

AR L ¢ 19S. = ], §

P& PRy @R e % L

e B R I o e

13 445 % )= %,15

Answer(a)(ii) BC= . 1?'?‘8 ........... Zg [3]

(iii) Calculate angle ABC.

Loy n- o + by
L oab 1 .
== S’.lslﬁr ”)nsrt_f J?,S 71(,1,5625
_,___._-'-‘"’.__\'\-_————-_-_-._._r-_-_.__-_-‘\h ;
U g l5x  [97% - 2o us

), 75
Answer(a)(iii) Angle ABC =

ooooooooooooooooooooooooooooo

Paper 4 (Extended)
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(iv) The toy boat is mathematically similar to a real boat. For
The length of the real boat is 32 times the length of the toy boat. Examiner’s
The fuel tank in the toy boat holds 0.02 litres of diesel. Use
Calculate how many litres of diesel the fuel tank of the real boat holds.
i p 5 6 L
p Lx e = iy 63
©
Arswer @) 00 Nt 2]
(b)
NOT TO
SCALE
D
The diagram shows a field DEFG, in the shape of a quadrilateral, with a footpath along the
diagonal DF.
DF =105 m and F'G = 67 m.
Angle EDF = 70°, angle EFD = 32° and angle DFG = 143°.
(i) Calculate DG.
1 et — € _— 67 {/:-5 [Ef /
A ,’,%.é/qfﬁxhﬂ X 5
P 4 T e
7 W_J’LG 756/ /‘}l
= 163
“ 163%
AmwErBID) DO= i m  [4]
(ii) Calculate EF.
T :
J}:g% Vol P8 lo5x 5432)  ¢g o
A 12T = et
‘V S o /a‘ 15 ¥ 2 ==
by ‘o (‘-/ 1,
C G
. ks
Arswer(B)ID EF= . osiimsssssissiaiss m  [4]
(s

Examiner comment

This grade E candidate found this question very challenging. There was success with the ratio of lengths

of the similar triangles and, perhaps surprisingly, with the cosine rule. Part (a)(ii) on Pythagoras can be met
with success by grade E candidates although this script reflected what is often seen at this level when part
(i) is seen to be the same concept as part (i). The candidate failed to use right-angled trigonometry and it
appeared that there had been much preparation on the cosine rule and the sine rule at the expense of more
basic trigonometry. The ratio of similar volumes saw the familiar error of not cubing the ratio of the lengths,
frequently seen at this level. This answer attained a mark in this question typical of a grade E candidate but

some of these marks were gained by answering a higher level topic.
\LJ PAST PAPERS
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Paper 4 (Extended)

Question 8

Example candidate response — grade A

8 (a) fx) = 2x - | g(x) =x* Fon

Examine

Work out : bse
(i) f(z),--z.?.—/i:l}j /
3 m |

Answer(a)(i) st

) g(-2),=(2)" = S
8 -2) =J ' / | |

Answer(a)(ii)

(iii) ff(x) in its simplest form,
2('z><—4)-4=‘4>c~2-‘4 =l4yx -3 /

2z
Answer(@)(iii) filx) = YUz [2] .

(iv) f'(x), the inverse of f(x),

pH(x)—> 2x= 444 = X:..‘é___g“ - IT;T>§ 4)

-7
Answer(@)(iv) £ (x) = | X &dorrrreerrrns ¢/[2] ;

(v) xwhen gf(x)=4. )C
W2 2 )

(23._,\ =Y .-él-lx =A=H
S

=3 Yytog -yD Wl-s=0

1,12
J
5 oxlonee sereay{y, .
8 X
B Answerfa)(v)x= .. Al 2. )~ S . W S (4]

(b) yisinversely proportional to x and y = 8 when.x =2,
Find,
(i) an equation connecting y and x,

s b =k 5 8=k de=k
« ¥ T T2

— I
S /
% = m |

Answer(b)(i) % = ,
v
1
(ii) ywhenx=—. = 46 . - 8%
2 \3 .;/ — ? -
Answer(b)(ii) y = 32 (1] ’

Examiner comment

Functions is considered to be a high grade concept and only the stronger candidates would be expected

to score highly in this question, probably the most discriminating of the paper.This candidate followed

this pattern and the only marks lost were the result of a poor attempt at expanding (2x — 1)2 . A correct
expansion would have led to a quadratic which would factorise but an even better approach would have been
to use (2x —1)==%2.The inverse proportion question of part (b) was successfully answered. Apart from part
(a)(v) this script shows what can be expected of a grade A candidate i.e. all necessary working clearly seen
followed by accurate answers.
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Example candidate response — grade C

8 (a) flx) =2x—1 glx)=x"
Work out
i) f2), 21xL~4 =3
) Answer(a)(i)
(i) (-2, ~2* =1

Answer(@)(il) ...ocveseeea b ssrees s sssernns

(iii) ff{x) in its simplest form,

Answer(a)(iii) Q) = e

(iv) T '(x), the inverst of f{x),

Answerfa)(iv) f'(x) =

(v) xwhen gfix)=4.

Answer(a)(v) x =
(b) y is inversely proportional to x and y = 8 when x = 2.
Find,

(i) an equation connecting y and x,

Answer(b)(i) ../

1
i henx= — .
(ii) y when x >
¢ i 0.5 %58 =

X oq e Answer(b)(ii) y =

Examiner comment

This grade C candidate could only manage the very straightforward numerical substitutions into two
functions and, as might be expected, found all the algebraic parts too difficult to even attempt. In part (b)
(i) this candidate could not set up a variation statement and the working in part (ii) had no connection to
the problem. Many grade C candidates would have scored a few more marks in this question, often in the
inverse of a linear function part as this is a frequently tested concept. However, most of this question is

above the grade C level.
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Example candidate response — grade E

3

8 (a) fix)y=2x-1 glx)=x
Work out
M ), 3 ra
Answerfa)(i) .. [1]
Answer(a)(ii) ............... (tL ............................. b[/‘]
(iii) ff(x) in its simplest form,
Answer(@)(iii) fl) = e (2]
(iv) T '(x), the inverse of f(x),
?—.;ﬂf aC -+ ,
Answer(a)(iv) f'(x)= ! 2 J ’k“‘[} ............ (2]
(v) xwhen gfix)=4.
T T—— o ~
u{‘f"'—)k \[‘%;’?)c'“)
( t G-¢ _
6 1% 1.5 - =
. o Answer(@)(v)x= = et orx= .. /Z ................ (4]
(b) yisinversely proportional to x and y = 8 when x = 2,
Find,
(i) an equation connecting y and x,
; gk ). - e
Vg = ; -
= o T
e

k/:é”?— 32,. Lj~ %

Answer(b)(i)

(ii) y whenx= l :
2 I

] y
Answer(b)(ii) y =

Examiner comment

Paper 4 (Extended)

For
Examine

Use

o

pO

This grade E candidate demonstrated only limited ability in the functions part, gaining only one mark for a
simple numerical substitution. In part (b)(i) this candidate actually found a correct expression in a variation
situation, much higher than grade E level. A final mark was lost in part (b)(ii) as a result of a numerical slip.
Many grade E candidates would have found both parts of this question too difficult and the grade descriptors

would suggest zero marks for this level of candidate.

v0.2
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Paper 4 (Extended)

Question 9

Example candidate response — grade A

9  (a) The first five terms Py, Py, P5, Py and Ps of a sequence are given below.,

1 =1=P
1+2 =3=P
1+2+3 =6="P
1+2+3+4 =10="P,

| +243+4+5 =15=P;

(i) Write down the next term, Pg, in the sequence 1, 3, 6, 10, 15...

& =20 =P
A2 S5PUESD Answer(a)(i) 2ot 1]

(ii) The formula for the nth term of this sequence is

P, =—n(n +1).

(SR

Show this formula is true when n = 6.

5 G)=
Answer (a)(ii) PS :> "é . 6 (G * ") e _% (3% ¥ )

(iii) Use the formula to find Psy, the 50th term of this sequence.

‘ .!ZL.go(s'oﬂ): -%(2900+50) = )20 +25 =

\oso *
Answer(@)(iii) . A2 S
(iv) Use your answer to part (iii) to find3+ 6+ 9+ 12+15+ ............ +150.
462
39
&= e o 2825
bo (BN, wb o1 2 Answer(@)(iv) ... A= .. [1]
a0 2P %
v} Eind I +2E3 455 % o + 150.
= ==
$05° 441325
Answer(a)(v) ... 5 [1]

(vi) Usc your answers to parts (iv) and (v) to find the sum of the numbers less than 150 which

are not multiples of 3.

4325 — 3825 = 1300

Answer(a)(vi)

This question continues on the next page.
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Paper 4 (Extended)

(b) The first five terms, S, S, Ss, S, and S; of a different sequence are given below. For
(1=1) =1=§, bmﬂf‘
(1x2)+(@2x1) =4=8,

(1x3)+(2x2)+3x1) =10=8;
(I1x4)+(2x3)+Bx2)+@4x1) =20=S,
(1x5)+2x4)+(3x3)+(@x2)+(5%1) =35=8;

(i) Wark out the ne {tcrm Se,4n the sequence 1, 4, 10, 20, 35..
(,{ks —{-(2)"5 + (3 x4)+ Hx3i+ (5x2) (gxqq S¢

o

Answer(b)(i) ....vveeereSererennnrsnnsectnnsnnns 2]

(ii) The formula for the nth term of this sequence is

1
g n(n+ 1)(n+2).

Show this formula is true for n = 6.

Answer(b)(ii) ¢ = _2__(; (g'—{w\)(é +Z) =%\.Q(3é+12+ 6+ 2\

:-%(?Ac,»rqz—}%wiﬂ : ;mfwu f

Nagy e+ er2=set |

(iii) Find (1 x20)+(2x19)+ (3 x18) ..c.evvevens +(20 % 1),
@)
Answer(b)(iii)
’/
(¢) Show that Sg— Ss = Pg, where Py is your answer to part (a)(i). 4
Answerf(c)
9,
m |

1
(d) Show by algebra that S, —S,_, =P,. [P, = —2—:7(;1 +1)]
Answer(d)

P /,/ F
O/.
47’) (3]

L

Examiner comment

This investigative question did not always follow the performance levels of the other questions. Candidates
who had experienced an investigative approach to their learning did well in this question, whilst some
candidates of a high level in the other eight questions struggled in this different situation. Learning through
investigating has its place in the teaching of mathematics and students become better equipped to answer
other parts of the examination, especially where strategies need to be decided upon.

This candidate gained full marks in part (a), although the working in parts (iv) and (v) suggests that the

Q PAST PAPERS
INSIDE
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Paper 4 (Extended)

candidate did not quite see the patterns intended and did not use the suggested method in part (iv).
However, part (vi) was carried out as expected. Part (b) started successfully but the more challenging part (iii)
was not attempted when it was hoped that candidates able to find the 6th term in part (i) would recognise
that part (iii) was asking for the 20th term. Parts (c) and (d) were not attempted, probably as a result of the
suffix notation used. Although suffices are in the lists at the beginning of both parts (a) and (b) it is possible
that this candidate did not realise that there was a need to look at these two parts. It is also possible that the
candidate did not have sufficient time to complete the paper but this is unlikely. Grade A candidates could be
expected to do a little better than this candidate, although part (d) could be seen as an A* discriminator.

Example candidate response — grade C

9 (a) The first five terms Py, Ps, P3, Py and Ps of a sequence are given below.

1 =1=P
1+2 =3=P,
1+2+3 =6=P
1+2+3+4 =10="P,
1 4+243+4+5 =15=P;

(i) Write down the next term, Pg, in the sequence 1, 3, 6, 10, 15...

Answer(a)(i) A 4+ 2-}- >14+510

(ii) The formula for the nth term of this sequence is

P, =—=n{n +1).

[

Show this formula is true when n = 6.

Pb: !_".. {:0(_&) \'A‘)
7 .
PGD: ?)?Cq' -

Answer (a)(ii)

fos 21
(iii) Use the formula to find Ps, the 50th term of this sequence.

Fl—,“o = g bo C‘TO + ’T)

Poe 274 5= NP5 dnswer@ip ... 4 22.90..........
(iv) Use your answer to part (iii) to find 3+ 6 + 9+ 12 +15 + .. 40850 1 |50,
1239 ~ 195 -
/f”-\'“'f-"(ff)(i"') ....... 4 OEO .......................
(v) Find1+2+3+4+5+.. ..., # 150.
figo - 1 150 (4‘?0 vA)

2 N
O = FIxNBA = A3 - 169 © AM16Q

Answer@(V) v MAQD e

(1

(1

(vi) Use your answers to parts (iv) and (v) to find the sum of the numbers less than 150 which

are not multiples of 3.

Answer(a)(vi) [1]

This question continues on the next page.
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Paper 4 (Extended)

(b) The first five terms, Sy, Sa, Ss, Sy and Ss of a different sequence are given below. For
(1=1) =1=8 1’=-""3;::""~'
(Ix2)y+(2x1) =4=85,

(Ix3)+@2x2)+(3x1) =10=8;
(Ixd)+(2%x3)+@B=x2)+(4x1) =20=5,
(1x5)+2x4H+B3x3)+@x2)+(5x%1) =35=38;
(i) Work out the next term, S, in the sequence 1, 4, 10, 20, 35...
(Are)s (205) £ B3 4 (Axd) B x2) rnn) = 90 panrs
Answer(®)(i) ..20........... : (2]

(ii) The formula for the nth term of this sequence is

l;l;r(r.' + 1)(n + 2).

(=)}

Show this formula is true for n = 6.

$, < A Q(g»d)(@&l)

Answer(b)(il)

So= A X ¥ xds 5 [
(iii) Find (1 x20)+ (2= 19)+ (3 x18) ............ F(20 % 1)
O
Answer(b)(iil)
(¢) Show that S; — S5 = P, where Py is your answer to part (a)(i).
Answer(c) 5-{0 - 5‘; = 2*)\ ?
[1]
(d) Show by algebra thatS,-S,_, =P,. [P, n(n +1)]
, An n+4)
Answer(d) X ‘Ln (l‘\ l-"a)(h +L n A ( ) ( ) . ( H !

An iy dng) - i n-4 A
6

,f
&

Examiner comment

This grade C candidate struggled in part (a), showing a basic misunderstanding of the next term in part (i).
The next two parts were answered correctly and correct working was seen. The more challenging parts

(iv), (v) and (vi) were either incorrectly answered or omitted. A correct answer in part (v) was spoiled by the
subtraction of a number, with no obvious reason. Grade C candidates would be expected to do a little better
in this part. Part (b) was more successful with the first two parts correctly answered. The understanding
shown in part (b)(i) was not applied in part (a)(i). This candidate did not realise that part (iii) was asking for

the 20th term, although the 6th term had been correctly found in part (i). The candidate understood the
connection between parts (a) and (b) to answer parts (c) and (d) but was unable to complete the algebraic
proof in part (d). Apart from the absence of one pair of brackets, a correct statement was made in this part,
thus gaining a method mark. The work in parts (b), (c) and (d) were at least of a grade C standard in spite of a

weak part (a).
E@/J PAST PAPERS
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Example candidate response — grade E

9 (a) The first five terms Py, P, Py, Py and Ps of a sequence are given below. Far
: I .";.\'ﬂi::::m'x
1+2 =3=P
1+2+3 =6=P;
1+2+3+4 =10=Py
1+2+3+4+5 =15=P;s
(i) Writec down the next term, Pg, in the sequence 1, 3, 6, 10, 15... // (

/2"( . (1]

Answer(a)(i)

(ii) The formula for the nth term of this sequence is
P, = —n(n +1).

Show this formula is true when n = 6.

Answer (a)(ii) ( )((' ¥ (6 g f) — 2 ] \b/ O

[1]
(iii) Usc the formula to find Psg, the 50th term of this sequence.
Answer(a)(iii) ......coveueens R A sedassess ALL)
(iv) Use your answer to part (iii)to find 3+ 6 +9+ 12415+ ............ +150.
Answer(@)(v) ...} 3 O
) Find #2433 +4+3+,..00m0immms +150.

Answer(a)(v) h3 (1

(vi) Use your answers to parts (iv) and (v) to find the sum of the numbers less than 150 which

are not multiples of 3.
/
Answer(a)(vi) ) = .. 'FH

B
This question continues on the next page. (_Sy
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(b) The first five terms, S, S5, S3, Sy and Ss of a different sequence are given below.,

(1x1) =1=8§
(1x2)+@2x 1) =4=5,
(1%3)+@2x2)+ @ x 1) =10="5;
(1x4)+@2x3)+(3x2) +(4x1) =20'=$,
(1%5)+@2x4)+(Bx3)+(@Ax2)+ (5% 1) =35=8,

(i) Work out the next term, S, in the sequence 1, 4, 10, 20, 35...

Answer(b)(i)

(ii) The formula for the nth term of this sequence is
1
S.= -6— n(n+ 1)(n+2),

Show this formula is true for n = 6.

Answer(b)(ii) §¢

(1]

(iii) Find (1 x20) + (2% 19)+ (3 x 18) ............ +(20 % 1).

Answer(b)(iii)
(¢) Show that S — S5 = Py, where Py is your answer to part (a)(i).

Answer(c)

[1]
(d) Show by algebra thatS,—-S,_, =P,. [Pi= %n(n +1)]

Answer(d)

Examiner comment

Paper 4 (Extended)

Fu
Exami
Us

This grade E candidate successfully answered two parts of part (a) demonstrating some knowledge of
sequences and nth terms. The parts requiring more understanding and applying of the given formula proved
to be too difficult. These difficulties continued into parts (b), (c) and (d) and an answer to part (b)(ii) was in
fact the answer to part (b)(i). A typical grade E candidate could be expected to answer parts (b)(i) and (iii),
where part (i) was the next term of a sequence and part (iii) was using a given formula to find the 20th term
of a sequence. Parts (c) and (d) would normally be only accessible to higher grade candidates or candidates

more familiar with investigative questions.
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Paper 4 (Extended)

Example candidate response — grade A (whole script)

1 (a) In 2008 the total number of tickets sold for an athletics meeting was 3136.
The ratio  child tickets sold : adult tickets sold =17 : 32.

(i) How many child tickets were sold?

Uq —— 3436
B e K

xX= Ao®9

Answer(@)(i) ... Q88 [2]

(ii) Child tickets cost $2 each and adult tickets cost $4.50 each.
Show that the total amount received from the sale of the tickets in 2008 was S11392.

Answer(a)(ii) /
7 20U D :E‘@ J

Lo — A6 2. ko8B + WSO -
R -
% = 2048

(b) In 2009 the amount received from the sale of tickets for the athletics meeting was $12 748.

Calculate the percentage increase in the amount received from 2008 to 2009.

14342 — JooY.

A2AND —
4

N= AAZ Y
7A

Answer(b) ... ﬁfrz,/,/ ............... % [3])

(¢) In 2008 the amount of $11392 was 28% more than the amount received in 2007.

Calculate how much was received in 2007.

A SAL — A2 B
A0 5]

X S

x = BA00

Answer(c) S 8"‘00‘/ [3]

For
Examiner's
Use
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2 (a)

............................ NS D S— —
............................ SPY I S S S—
SO T ST WS, SO A NN . NS SR S

(i) Draw the image when triangle 4 is reflected in the line y = 0.
Label the image B. [2]

(ii) Draw the image when triangle 4 is rotated lhrough 90° anticlockwise about the origin.
Label the image C. [2]

(iii) Describe fully the single transformatioya{hich maps triangle B\ymcianglc e,

Answer(a)(iii) m.f-{quhﬁa-nerv\%‘—“% s nasmmammoses 2]

(b) Rotation through 90° anticlockwise about the origin is represented by the matrix M = [? _[]))

(i) Find M, the inverse of matrix M.
= 0.0--4-4 = @

gutprnmimandt = ool - be

" 5 4 O 1 /
M- = K. . (. 9 ‘( Answer(b)(i)) M =

A i o -4 o = ©
(2]

(ii) Describe fully the single transfo\:?cn represented by the matrix M.

e

Answer (b)) mmww{p)o) Sicdodk uhae [2]

Paper 4 (Extended)

For
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Paper 4 (Extended)

[ Wall |

NOT TO
SCALE

Enclosure X

A farmer makes a rectangular enclosure for his animals.
He uses a wall for one side and a total of 72 metres of fencing for the other three sides.

The enclosure has width x metres and arca A square metres.

(a) Show that 4 =72x— 270

Answer (a) _%_

N
(2]
(b) Factorise completely 72x — 2x°,
+ 2 <
ik §ESne = s e, = HEE TS - 36
______________-
-y
o8 Answer(b) . —2(5 O) (X 3(,)
3 Co*clﬂ*'
(¢) Complete the table for 4 = 72x — 2x".
X 0 5 10 15 20 25 30 35

A 0 310 | 520 [ (39O | (Yo 550 /wj 30

21

/ 3]

(d) Draw the graph of 4 = 72x — 2x” for 0 < x =< 35 on the grid opposite.

For
Examiner's
Use

Q PAST PAPERS
INSIDE
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Paper 4 (Extended)

A For
4 Examiner'y
700 3 T . o
600
500
400
300
200
100
oF
(4] Lr/
(e) Use your graph to find
(i) the values of x when 4 = 450,
)
Answer(e)(i)x= B.... orx= _28.. [l = e
2
(ii) the maximum area of the enclosure. /
ABSWET(EN) ..o e (1] [
- 7 - ‘/
() Each animal must have at least 12 m” for grazing.
Calculate the greatest number of animals that the farmer can keep in an enclosure which has an
area of 500m’. T P
2
X = S Sere z /
Answer 2
e Ml R i/ - ‘SO, A .

@ PAST PAPERS
INSIDE -
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Paper 4 (Extended)

(=2h.rh
’ //_'\
NoTTO (0= %14
SCALE
4m
T ismy] oy
A 7
2m /
/ |
An open water storage tank is in the shape of a cylinder on top of a cone.
The radius of both the cylinder and the cone is 1.5 m.
The height of the cylinder is 4 m and the height of the cone is 2 m.
(a) Calculate the total surface arca of the outside of the tank.
[The curved surface area, 4, of a cone with radius » and slant height / is 4 = /. ] /

- 2
el = 3,4uz .48 .2,8 = 2% om

4,5 @ Ata'm. § 1
‘ 7 aot: Wroh = = /
B a PG ¥> %2 L3102 45473 :'::“’L‘E
2

244,84 A% Uque®

Y 4+ 2,‘25:9‘ *
: 2
4,,2‘5:11 quqAL;Smﬂ

\ GI’Z = ’Q %
€= 25| Answer(a) ... 0=y M2 ... m (6]

(b) The tank is completely full of water.

(i) Calculate the volume of water in the tank and show that it rounds to 33 m’, correct to the
nearest whole number.

[The volume, ¥, of a cone with radius r and height i is V' = %m‘zh‘]

Answer(b)(1) /
3

et e gnaagie s u? S
3

o Veyl t 3,142 1,55 4 = 28, TA%

3
. 28,198 + W, M3 = 32) 1R me t'/

(4]

For
Examiner's
Use

= gzjqq,{ =Y 33 Aowdad Q-

=/
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Paper 4 (Extended)

(ii)

SR e sl
AT P Examiner's
sl % Fe g Use
- . AT ’
”' \\'I’ I'
Pt - \____:/
-
4"
=
0.5m NOT TO
-
SCALE

The cross-section of an irrigation channel is a semi-circle of radius 0.5 m.
The 33 m’ of water from the tank completely fills the irrigation channel.

Calculate the length of the channel.

L1
\/%1 :)(":T’. % ) e
=133 ﬂ%mz.qs.\ﬂ‘fz 5
> 32/x2 = 3,4uz. 9s. b H/,-
%ég _;L\@ \,\:‘12)0/\
1S4
Answer(b)(ii) Hw m (3] 9&'
(¢) (i) Calculate the number of litres in a full tank of 33 m®.

litres  [1] O

Answer(c)(i)
(i) The water drains from the tank at a rate of 1800 litres per mi

Calculate the time, in minutes and seconds, taken to empty the tank.

Answer(c)(ii)
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Paper 4 (Extended)

5  The cumulative frequency table shows the distribution of heights, & centimetres, of 200 students.

Height (f cm) <130 | <140 | <150 | <160 | <165 [ <170 | <180 | <190

Cumulative frequency 0 10 50 95 115 145 180 | 200

(a) Draw a cumulative frequency diagram to show the information in the table.

2004

120

Cumulative
frequency

80—

40

/3\{ 140 150 160 170 180 190
Height (4 cm)

(b) Use your diagram to find
(i) the median, /
Answer(b)(i) A6AH. ... cm

(ii) the upper quartile, /
Answer(b)(i1) Aad cm

(iii) the interquartile range. /
A b = 24 Answer(b)(iit) ......vvrrnn Relerrrrrnnn €M

(c¢) (i) One of the 200 students is chosen at random.

Give your answer as a fraction.

Use the table to find the probability that the height of this student is greater thfyﬂ]cn.

200-Aus= 55 Ss
Answer(c)(i) ............. D s e sy

142 Cambridge IGCSE Mathematics 0580
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(ii)

Paper 4 (Extended)

One of the 200 students is chosen at random and then a second student is chosen at random
from the remaining students,

Calculate the probability that one has a height greater than 170 cm and the other has a
height of 140 cm or less.

For
Examiner's
Use

Give your answer as a fraction. ___5_‘2 _/12. = M,
e 200 19 396
A -96
Answer(c)(ii) -A—" [3]
e |
(d) (i) Complete this frequency table which shows the distribution of~the heights of the 200 o
students.
Height (7 em) | 130<h=140 [ 140<h=<150[150<h=160|160<h=<165|165<h=170|170<h=<180|180<h=<190
Fr o
requency 10 40 45 20 20 G / 20
(ii) Complete this histogram to show the distribution of the heights of the 200 students. i
Frequency
density
130 140 150 160 170 180 190
Height (/ cm)
Q&Q/J PAST PAPERS
\ )/ INSIDE.
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Paper 4 (Extended)

6 (a)
A
P
NOT TO
19.5cm 16.5 cm . SCALE
B c 2 |k

\ o~
L~

The diagram shows a toy boat.
AC=165cm,AB=195cmand PR=11 cm.
Triangles ABC and POR are similar.

(i) Calculate PQ.

A k-aﬁr-"

+ KR X Fa=Aze)
_.16PQ-*—'§ S A

A95 - 158 o 495,
Pa

5 k=43

Answer(a)(i) PO = Jﬁ cm [2]

(i) Calculate BC.
o 2_ fa 5% — 8c*= 49,5 -16S = 6&¢C
BCT 1465 .
IO% — 6C: OJM

BC=

Answer@(i) BC= ....A Q) Movrlows M [3]

(iii) Calculate angle ABC. =
. A -O’.QHGIS - &3(:-_‘5:118
peC T

A*M%C ::6 oo

Answer(a)(iii) Angle ABC = 5?48 121

For
Examiner’.
Use

'\G

&

o
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Paper 4 (Extended)

(iv) The toy boat is mathematically similar to a real boat.

For
The length of the real boat is 32 times the length of the toy boat. e
The fuel tank in the toy boat holds 0.02 litres of diesel. Be
Calculate how many litres of diesel the fuel tank of the real boat holds.

/ Answer(a)(iv) m 65S,36litres 2] we

FETTTTTIT seTesTainahin //..*

(b)

NOT TO
SCALE

D

The diagram shows a field DEFG, in the shape of a quadrilateral, with a footpath along the
diagonal DF.

DF =105 mand FG =67 m.

Angle £DF = 70° angle EFD = 32° and angle DFG = 143°.

(i) Calculate DG.

Fs oSt +€R~2 A0S, 67, P Aq3°
2 .
oF = dost +63 +'“'2.3é;8.
2

a“ = ‘2@990/8

o= \5 264 50/% 1
= J6H /
@ Answer®)(i) DG= L6 4...7... m [4] H

(ii) Calculate EF.

° Aaou(qo43fz) = 38

05 o T ,,%lgpz"iﬂ/mswer(wﬁn EF= 404/n “ | G

i BT AT
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Paper 4 (Extended)

W (a) For
Examiner's
Use
NOT TO
SCALE
N\ B
» 620
(5
A, B, C and D are points on the circumference of a circle centre O.
AC is a diameter.
BD = BC and angle DBC = 62°.
Work out the values of w, x, y and z.
Give a reason for each of your answers.
w= 7[ because ... Gungla. nn. 8ot can At Las ) (2] O/
_\/k A2 q0-28 = 4
x= . .....2.3.......7bccausc SVECER LS T - //-[21 I
y= w8 M. because @ngﬂﬂ L APZIEANONS L\‘mowma[z] “ >
T 2 |€ ]
° RN 62)
) HaUfons /
¥
A
| P B@4  norTo
g SCALE
- /)/./.
At A(2,1)
f i — X
0 '*Ii
(i) Write down A_I; as a column vector.
= 2
Answer(b)(i) AB =
[1] ‘/

146 Cambridge IGCSE Mathematics 0580

PAST PAPERS
INSIDE

=/

v0.2



Paper 4 (Extended)

e _": 0 For
(ii) AC (7)

Examiner's

— Use
Work out BC as a column vector.

. -2
Answer(b)(ii) BC =
3x) o | P l

(c)

NOT TO
SCALE

5§ = randaf =t.
Pison RTsuch that RP: PT=2: 1,

Q is on OT such that 00 = %OT.

Write the following in terms of r and/or t.
Simplify your answers where possible.

() or

Answer@() QT = .t 1]

Answer(@)i) TP = =Gt AN . 2

i) op = QT +y

Answer(c)(iii) QP =
(iv) Write down two conclusions you can make about the line segment QP

Answer(€)(iV) _....oerssmnananns s

.................................................................................................................................
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Paper 4 (Extended)

8 (a) fx) =2x— 1 g(x) =x* g
Examiner’
Work out Use
§ Answer(@)(i) oo B eeeeeeeeesesesessesisssenene 1] _,//
@) g-2).=(-2) =@]J y / [
Answer(@)(i1) ..o eeesseresessssesesses [1] =4
nswerfajll /
(iii) ff{x) in its simplest form,
2{2><-4)-4=H><-2—4 SiHE =2 /
2
Answer(a)(iii) ffix)= . S [2] /

(iv) f'(x), the inverse of f(x),

PA(x)—y 2x= g4 > x=3H [?=x;i)

Answer(@)(iv) £ () = Xt Ao bl

(v) xwhen gf(x)=4. )‘Q
W2 2 .
(2 x A Y =Yy =4 S
O
= Yy2og 4" W-s=0 et

1,12

~So+80 > oX S‘W,(_,HZ

Answe!(a)(\’)r Apdz... orxt =412 ... [4]

(b) yisinversely proportional to x and y = 8 when x =2,
Find,

(i) an equation connecting y and x,

y=k 5 3= - 8ar=k = de=k
% 25
= 46

* \3' X i

Answer(b)(i) \& - s -

1
(i) ywhenx=— ., = A6 @
z

(3%

148 Cambridge IGCSE Mathematics 0580
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Answer(B)(i)y = o BZri,

\

N
\®

o

e

X
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9 (a) The first five terms Py, P5, P3, Py and Ps of a sequence are given below,

| =]1=P
1+2 =3=P,
243 =6=P;
124 344 =10="P,
i+ 243+4=5 =15=Ps

(i) Write down the next term, Py, in the sequence 1, 3, 6, 10, 15...

Ssa6 =24 = P¢
A2 434+H4+5N Answer(a)(i)

(ii) The formula for the nth term of this sequence is

P, =—n(n +1).

1
2

Show this formula is true when n = 6. - | /
= A(3c+ é): 8 =
Answer (a)ii) PG D5+ 6 (¢+a) = = (

(1]

(iii) Use the formula to find Psy, the S0th term of this sequence.
1235

‘ " i - = A2S0 + 25 =
fSO : %‘60(50"“4) 2(2SOO O)
Answer(a)(iii) . AZ A 1
(iv) Use your answer to part (iii) to find3+ 6+ 9+ 12 +15+ ............ + 150.
16%
g (3° 3825
bo 4930, ue° 6 Answer(a)(iv) - (1]
a0 ;2@ %?
(v) Findl+2+3+4+5+............ +150.
E —<
+So = A5 =
[t o = B

Answer(a)(v)

(vi) Use your answers to parts (iv) and (v) to find the sum of the numbers less than 150 which
are not multiples of 3.

J432S — 3825 =143500

Answer(a)(vi) :}SOD v

This question continues on the next page.

Paper 4 (Extended)
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Paper 4 (Extended)

(b) The first five terms, Sy, S3, S3, S, and Ss of a different sequence are given below.

(1x1) = 1=8j
(1x2)+@2x1) =4=8,
(1x3)+2=x2)+3x1) =10=8;
(1x4)+2x3)+(Bx2)+(@x1) =20=S8,
(1%x5)+(2x4)+(3x3)+@x2)+(5x1) =35=18;

(i) Work out the negt term, Sq,dn t

sequence 1,4, 10, 20, 35...
(/{}(5 .‘.(?_}cg 3X\{+L{X3ﬁ

¥ (6x2)+(5><4]: S6
Answer(b)(1) ..o

(ii) The formula for the nth term of this sequence is
1
S, = gn(n + 1)(n + 2).
Show this formula is true for n = 6.
Answer(b)(i1)
= —".E(HC, + qz+3<,+;tz\ —

(iii) Find (1 X20)+ (2% 19)+ (3 X 18) ..vv...... +(20 % 1).

Answer(b)(iii)
(¢) Show that Sy — S5 = Pg, where Pg is your answer to part (a)(i).

Answer(c)

(d) Show by algebra thatS,-S, |, =P,. [P,= %n(n +1)]

Answer(d)

s

/

150 Cambridge IGCSE Mathematics 0580

SO~ ARSI, (.

(2]

5 & _éL,g(g-u)(e +2) =@-\.c(3e+n* 6+2)

==

X‘34,+ 12 + 6+2

=i I

v

(1]

[31
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Example candidate response — grade C (whole script)

1 (a) In2008 the total number of tickets sold for an athletics meeting was 3136.
The ratio  child tickets sold : adult tickets sold =17 : 32.

(i) How many child tickets were sold?

1F+722 49

3136 . g4x A7 = 088
49

Answer(@)(i) oSO8 s
(ii) Child tickets cost $2 each and adult tickets cost $4.50 each.

Show that the total amount received from the sale of the tickets in 2008 was $11 392,

Answer(a)(ii)
G4 «32: 2048 x 450 QG il

Qo5 xL = 24‘%(9/

Q24 + 2AAG = M292

/

(b) In 2009 the amount received from the sale of tickets for the athletics meeting was $12748.

Calculate the percentage increase in the amount received from 2008 to 2009.

44}*& Xx 4439 = 12748

XA m: 13_;5—(‘-@-.7( Qo
96 14392

X= M -9
Answer(b) ......... Mq .......................... %
(¢) In 2008 the amount of $11392 was 28% more than the amount received in 2007.

Calculate how much was received in 2007.

1390 — A28

a4,
% O [( (5.

14 387 <109 = $900 /
——— o —

128

Answer(c) S

A

Paper 4 (Extended)

(2]

(2]

(3]

(3]

For
Examiner
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o
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Paper 4 (Extended)

2 (a) For
y .E'.wzjiﬂw".s'
e

5 4 =3 & Lo 1 2 3 4 &®=

______________ é.....‘AE.___l.____--J---..__l______l___-—-J...‘__.J
_____________________ !.....-_L___2.___.-—l...‘.‘l______l_____.J.“____l
..................... e el I EEEREES BRI ST S (R
............................... _4-.,..A.‘__..__..._..._-...‘________.

RO U S NS WL U NN [ N S

(i) Draw the image when triangle 4 is reflected in the line y = 0. ) ’
Label the image B. [2] Sc

(ii) Draw the image when triangle 4 is rotated through 90° anticlockwise about the origin. Z
Label the image C. [2]

(iii) Describe fully the single transformation which maps triangle B onto triangle C.

answer(a)(iii) _Reflechon M 7 i T —

(b) Rotation through 90° anticlockwise about the origin is represented by the matrix M = [? _(l])

(i) Find M, the inverse of matrix M.

_____i_______._. « (d -b)
ad-bc L @
O A
7’174 X 0 4) Answer(b)(i)y M ' = / L
+4 A D "}\ O [2]

(ii) Describe fully the single transformation represented by the matrix M.

280 fomanoy. 40, (,LOb\(UJ\SC (I. o) 2l |

Answer(b)(ii)

Q PAST PAPERS
INSIDE
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[ Wall |

T NOT TO

SCALE
Enclosure B

A farmer makes a rectangular enclosure for his animals.

He uses a wall for one side and a total of 72 metres of fencing for the other three sides.

The enclosure has width x metres and area 4 square metres.
(a) Show that A =72x — 2%,

Answer (a)

(b) Factorise completely 72x — 27,

2% (36 - 4?)

(¢) Complete the table for 4 = 72x — 2x°,

Paper 4 (Extended)

(2]

X 0 5 10 15 20 25 30

35

A 0 310 | 520 | ©%Q| FOO| 550 | 360 | FO

Vs

(d) Draw the graph of 4 = 72x — 2x” for 0 < x < 35 on the grid opposite.

(3]

For
Examine
Use

o
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Paper 4 (Extended)

154

700

600

500

100

00

00

>

00

/ 5 10 15 20 25 30 35
[4]

(e) Use your graph to find

(i) the values of x when A = 450, / o

Answer@()x= 3.9 orx= 2F.9 12

(ii) the maximum area of the enclosure.

answere)Giny ... 00 2y

(f) Each animal must have at least 12 m* for grazing.

Calculate the greatest number of animals that the farmer can keep in an enclosure which has an
area of 500 m’.

500 44 G /
n T R

Answer(f) (2]

Cambridge IGCSE Mathematics 0580
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Paper 4 (Extended)

For

3 . Examiner's
24,0695 = ~ 2 Use
w A = (¥
A O 1 -d

An open water storage tank is in the shape of a cylinder on top of a cone.
The radius of both the cylinder and the cone is 1.5 m.
The height of the cylinder is 4 m and the height of the cone is 2 m.

(a) Calculate the total surface arca of the outside of the tank.
[The curved surface area, 4, of a cone with radius » and slant height / is 4 = /. ] /

;5 @ n : l ( 3 "10150 S - 2

2T7 o AGR Vrth Wq{% HI/‘

= /
i?. .3, 0uZ S HT FA
2

T L5 /Q’L 33,22 = g8 m /,
Lz‘l +4!i8 o AASD F ‘ﬁh& {jq'q '

+ 7, = NO

¢2s =4° « uq, 488 42,4448 ot //

\]QIQ = IQ >(
@ = '2,:5\ Answer(a) %L&Z,}l m’  [6]

(b) The tank is completely full of water.

(i) Calculate the volume of water in the tank and show that it rounds to 33 m’, correct to the
nearest whole number.

[The volume, ¥, of a cone with radius r and height i is V' = %m‘zh‘]

Answer(b)(i) /
3
: J_; B}Al-l'?...l}ff.l,z = 4,343 m

® QC:JV\R." /
. 3
o Veyl t 3,142 {54 = 48; EAP

3
. 28,29 + 4, W3 = 32,7 m t'/

o« G2, Gk 5) 3B resdedadl

w | G
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Paper 4 (Extended)

(ii)

AT e T L S s By
- 1 -7 i

P \ - 1

- LY s ’

- A - ,

4" . r” s
i ”""-._______;/
0.5m NOT TO
SCALE

The cross-section of an irrigation channel is a semi-circle of radius 0.5 m.
The 33 m”® of water from the tank completely fills the irrigation channel.

Calculate the length of the channel.

Tar?
A 2
T x 0.‘5-:"‘
—
2
Mx 029 ;Q)jq,)(:_?zl.
5 0. __ P
X = 4.9
Answer(b)(ii) ... 84.67 m (3]

(¢) (i) Calculate the number of litres in a full tank of 33 m”.

Answer(@)(i) 5. 2Q0 i litres  [1]

(ii) The water drains from the tank at a rate of 1800 litres per minute.

Calculate the time, in minutes and seconds, taken to empty the tank.

Answer(c)(ii) min s [2]

.................................

For
Examiner's
Use
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Paper 4 (Extended)

5  The cumulative frequency table shows the distribution of heights, / centimetres, of 200 students. For
Examiner'
Use
Height (4 cm) <130 | <140 | <150 | <160 | <165 | <170 | <180 | <190

Cumulative frequency 0 10 50 95 115 145 180 | 200

(a) Draw a cumulative frequency diagram to show the information in the table.

2004

T e

120

Cumulative
frequency

80

40

Y

O_K__,-— --Z----] Frforioefroorbede e 4 ‘
y 140 150 160 180 190 L//

Height (/1 cm)
(4]
(b) Use your diagram to find
, . ‘ 17
(i) the median, :
Arer D) oA T2 e 4 |
(ii) the upper quartile, AR 4 /
AN e W ey AT e

-i0
(iii) the interquartile range.

cm
Answer(b)(iii) 9A -q cm‘/[\I]

......................................

(¢) (i) One of the 200 students is chosen at random.

Use the table to find the probability that the height of this student is greater than 170 cm.
Give your answer as a fraction.

prie] Answer(c)(i) Dt(o/d'-,'“i '}fﬁ (/
1A

Q PAST PAPERS
INSIDE
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Paper 4 (Extended)

(ii) One of the 200 students is chosen at random and then a second student is chosen at random For
from the remaining students, Examiner's
Use
Calculate the probability that one has a height greater than 170 cm and the other has a
height of 140 cm or less. ) \
Give your answer as a fraction, ':HB < L
e A A & | HP
39 ARSWer(©)(i) et L ELETEIN 3]
(d) (i) Complete this frequency table which shows the distribution of the heights of the 200
students.

Height (h em) | 130<h=140 | 140<h=<150|150<h=<160 [ 160<h=<165|165<h=<170|170<h=<180 | 180<h=<190

Frequency 10 40 45 20 %0 D 5\ 20

(ii) Complete this histogram to show the distribution of the heights of the 200 students.

A

Frequency
density

130 140 150 160 170 180 190

Height (4 cm)
(3]

Q PAST PAPERS
INSIDE -
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Paper 4 (Extended)

6 (a) .I';“”-

A Examines

P Use

NOT TO

19.5cm 16.5cm £ o SCALE

B c ¢

\ o~
L~

The diagram shows a toy boat.
AC=16.5cm,AB=19.5cmand PR=11 cm.
Triangles ABC and POR are similar.

(i) Calculate PQ.

Aoy — I\ AR XN 4D
AD.AE—X Lo

L

Answer(a)(i) PQ = . cm [2]

(ii) Calculate BC.
¢? #2412
A Ao 52X A5
932.1% + X1 8025 - 232.25

x‘z:: [108 -
X = Ao .9 / _5
Answer(a)(i)) BC= .. . AQ.D%..... om [3]
(iii) Calculate angle ABC. A

A c10H = 0.39

Q T 2.8 Answer(a)(iii) Angle ABC = 'ff.'ll\ [2]
A
= }'M{K = 0.8%
x=Hh & 21 I
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Paper 4 (Extended)

(iv) The toy boat is mathematically similar to a real boat. For
The length of the real boat is 32 times the length of the toy boat. Examiner's
Use

The fuel tank in the toy boat holds 0.02 litres of diesel.

Calculate how many litres of diesel the fuel tank of the real boat holds.

0.02x 31 = 0.69

Answer(a)(iv) 0“‘4 litres  [2]

(b)

NOT TO
SCALE

D

The diagram shows a field DEFG, in the shape of a quadrilateral, with a footpath along the
diagonal DF.

DF =105 mand FG = 67 m.

Angle EDF =70°, angle EFD = 32° and angle DFG = 143°.

(i) Calculate DG. -0.50
AL = 1055 GYE - L0 X O 5 (XD ‘\‘\/ﬁ—D VU
AL 210253 4489+ 14070 x -0.¥9

o pt- 49544 + ML56
pE[2GFF0 — L{/

Q63 62 v
answerm)) DG = . 163,62, m [

(ii) Calculate EF.
sin 30 . sity FEF
X 05 B

0.94 - 0.9% ”(

-—-'-_—.' — L™

x  A0% e
Answer(D)(ii) EF = ... osseesnen. M [4]

o
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(a)
A
y
NOT TO
SCALE
C
A, B, C and D are points on the circumference of a circle centre O.
AC is a diameter.
BD = BC and angle DBC = 62°.
Work out the values of w, x, y and z.
Give a reason for each of your answers.
0 B because ot SIOMASIS QMR YT
S n 5 . ¥ i 9 .
L T ihmmma‘m@*ﬁfﬁ*‘g%“w 2]
A
]
y= Gl ;/ because
-] n A A
=B because N30 RBE S
(b)
Y
A
*BAY  NorTO
SCALE
*A4(2,1)
O L i |
(i) Write down A-:P‘ as a column vector.
4/ \ 1 5
Answer(b)(i) AB =

v0.2

ik Shetea. how Wity PBC Xy

Paper 4 (Extended)

X 12

)

For
Examiner
Use

Q PAST PAPERS
INSIDE
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Paper 4 (Extended)

—_— 0
ifty AC= R
£N [?J

——
Work out BC as a column vector.

614

41 2
L O
Answer(b)(ii) BC = 0
(2]
(c)
R
NOT TO
, SCALE
P
0 0 =

0_§=rand53:=t.
Pison RTsuch that RP: PT=2:1.

2
Q is on OT such that OQ = EOT.

Write the following in terms of r and/or t.
Simplify your answers where possible.

i or 4 o
3 t Answer@® QT = A& o 1]
(i) 77 ‘
2]
(iii) OP
2]

(iv) Write down two conclusions you can make about the line segment QP.

Answer(c)(iv)

...............................................................................

For
Examiner's
Use

(.

6
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8 (a) f)=2x—1 glx) =x>
Work out
i f2), 1xL-A =3
i) g(-2), -2* =4

(iii) ff(x) in its simplest form,

(iv) f'(x), the inverse of f(x),

(v) xwhen gf(x)=4.

Answer(a)(v) x =

(b) yisinversely proportional to x and y = 8 when x = 2,

Find,

(i) an equation connecting y and x,

- 1

(ii) y when x 3"
¢ 2 0.5 x§ =7
% ofF %

v0.2

Answer(a)(l) .oovviinn,

Answer(a)(ii)

Answer(a)(iii) ffx) =

Answer(a)(iv) f ' (x) =

AnSWer(b)(1) . L.ovoreseseeeeesreessssssssssesssnsas

Answer(b)(il) y =

Paper 4 (Extended)

For
Examiner
Use
|
...... 4 %
................................... 2]
2]
[4]
2]
)
¥
2 X (1
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Paper 4 (Extended)

9  (a) The first five terms Py, P, Py, Py and Ps of a sequence are given below. o
' =1=P,
1+2 =3=P,

L+2+3 =6=P;
|+2+3+4 =10=P,
| +2+3+4+5 —15=P;

(i) Write down the next term, Py, in the sequence 1, 3, 6, 10, 15...

Answer@)(i) N +2+31.4+51@........ 'E’ﬂ

v

(ii) The formula for the sth term of this sequence is

1
P, =—n(n +1).
2( )

Show this formula is true whcn n=06.

6’ h (o(_b\’t)
x + o f

Answer (a)(ii)
By 5
R 21
(iii) Use the formula to find Psy, the 50th term of this sequence.
Pw*"—bOC‘i‘OM) / /
be 2rx 51z ANTPG dAnswer@(i) ... 22D T
(iv) Use your answer to part (iii) to find 3+ 6+ 9 + 12 +15 + A0S0 450,
1239 ~ 195 -
1089 - v

AN el kDL iiiieiiiiciisinicn
(v) Find 14243 +4+5+. .......... 150,
bigo - 1 j50 (4‘10\-’1)
z AN O
0 NBA = 325 - 65 - MAG6Y .

Answer(a)(v)

(vi) Use your answers to parts (iv) and (v) to find the sum of the numbers less than 150 which
are not multiples of 3.

Answer(a)(Vi) .....ooeeeresimmmesssessssssenes L1 _

This question continues on the next page. @

o
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(b) The first five terms, Sy, S5, Si, Sy and Ss of a different sequence are given below.

(1x1) =] =8;
(1x2)+(@2x1) =4=5,
(1x3)+@2x2)+@3x1) =10=8;
(I1x4)+@2x3)+(3x2)+@Ex1) =20=S5,
(1x5)+2x4)+(3x3)+@x2)+(5x1) =58

(i) Work out the next term, S, in the sequence 1, 4, 10, 20, 35...
(Arb) 4 (24'1‘] t b!"a) 4+ (4x>) B x2) rlean) 76

Answer@)G) T e

(ii) The formula for the nth term of this sequence is
1
S, = gn(}? + 1)(n + 2).

Show this formula is true for n = 6. )

= g il
Answer(b)(ii) Se< A (b+ A) (b+

Answer(b)(iii)

(¢) Show that Sy — Ss = Pg, where Py is your answer to part (a)(i).

Answer(c) 56 ~ o5 = ?-4

(d) Show by algebra thatS,—-S,_; =P,. [P,,=-;+n(n+ ]
nwertd A (n+0)(nr2) - 4 n-n (n) (nat)=An (e
A la" Z
f!\n i dnel - A nai
0 b

Paper 4 (Extended)

For
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(2]

(1]

(1]

)

G-

(3]
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Paper 4 (Extended)

Example candidate response — grade E (whole script)

1 (a) In 2008 the total number of tickets sold for an athletics meeting was 3136.
The ratio  child tickets sold : adult tickets sold = 17 : 32.

(i) How many child tickets were sold?

},)’f?)l e %clf

A e
T{’f x51%6 = ¥

(ii) Child tickets cost $2 each and adult tickets cost $4.50 each.

Answer(a)(i) /(575/ (2]

Show that the total amount received from the sale of the tickets in 2008 was S11392,

Answer(a)(ii)
% ?J 66 FZO {-F S#
,lza;.‘mg%ﬂ&/ ?Z} 4;/
*1 %2, = _ 11347

——— [2]
(b) In 2009 the amount received from the sale of tickets for the athletics meeting was $12748.

#

Calculate the percentage increase in the amount received from 2008 to 2009.
]

HPS(FZ ':/Z-c:-og/ ) ¢
2L 2 2e0]
e /c- — 7/’ )

— L—I 1 f x jnswg;(b) ﬁ S 6 ?[3]

..............................................

w

(¢) In 2008 the amount of $11392 was 28% more than the amount received in 2007.

Calculate how much was received in 2007,

)(:!c: ‘18 ‘—P’zg
)( 1392

(1392 xleo_ ¢Hee

S e e

29 oo e

Answer(c) $ g] /é,,(_) [31

For
Examiner
Use

o
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............................... B e B e e
R, SRS R RRPR . SRR _4 ...... foemm- e e
_______________________________ B e e

(i) Draw the image when triangle 4 is reflected in the line y = 0.
Label the image B.

(ii) Draw the image when triangle A4 is rotated through 90° anticlockwise about the origin.

Label the image C.

(iii) Describe fully the single transformation which maps triangle B onto triangle C.

e

sttty o Bop Sl e

(b) Rotation through 90° anticlockwise about the origin is represented by the matrix M = ( |

(i) Find M, the inverse of matrix M.

(7~
(6x0)= (1x-1) o |

Answer(b)(i)M ™' =

(ii) Describe fully the single transformation represented by the matrix M.

Answer(b)(ii) {—:H»(.cugmwwf O ————

0 -1

Paper 4 (Extended)

For
Examiner's
Use
m | <1
(2] O
D
(2]
o)
/ s
(2]
O
(2]
(O

Q PAST PAPERS
INSIDE
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Paper 4 (Extended)

168

Wall |

NOT TO
SCALE

Enclosure X

A farmer makes a rectangular enclosure for his animals.
He uses a wall for one side and a total of 72 metres of fencing for the other three sides.

The enclosure has width x metres and area A4 square metres.
(a) Show that 4 = 72x — 2x°.
Answer (a) A ~ AKX 2')
~ AAXx <
. ¥

(b) Factorise completely 72x — 2x°.

7235

L :f(j)é - Dég) Answer(b) Ly (36~ 2)

....................................................

(¢) Complete the table for 4 = 72x — 2%,

X 0 5 10 15 20 25 30 35

A o | 310 | 520 | 5% lewb 550 | 360 %‘s

For
Examine
Use

o
(2]

A |3

(d) Draw the graph of 4 = 72x — 2x” for 0 < x < 35 on the grid opposite.

Cambridge IGCSE Mathematics 0580
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700

600

500

400

300

200

100

0,. e 8 ; _—
/ 5 10 15 20 25 30 35

(4]

(e) Use your graph to find

®

(i) the values of x when 4 =450,

X
Answer(e)(i) x = Z orx= 7:( 25]
e

Answer(e)(ii) C“SO m’ (1]

(ii) the maximum area of the enclosure.

Each animal must have at least 12 m” for grazing,

Calculate the greatest number of animals that the farmer can keep in an enclosure which has an
area of S00m’,

|1
%" S vy e S A SO - W -5

v0.2

Paper 4 (Extended)

For
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(i)
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Paper 4 (Extended)

NOT TO
SCALE

An open water storage tank is in the shape of a cylinder on top of a cone.
The radius of both the cylinder and the cone is 1.5 m.
The height of the cylinder is 4 m and the height of the cone is 2 m.

(a) Calculate the total surface area of the outside of the tank.
[The curved surface area, 4, of a cone with radius »- and slant height / is 4 = . ]

C‘*?%“& U T -*'? rlr”” D)
- Sy

L. 249 7 "56;__?:_5.

Cone s )& (- o
= ”ﬂ‘x@ %0.52)5.7

Answer(a) m’>  [6]

----------------------------------------------

(b) The tank is completely full of water,

(i) Calculate the volume of water in the tank and show that it rounds to 33 m”, correct to the
nearest whole number.

[The volume, ¥, of a cone with radius »- and height s is V' = %mjh.]
Answer(b)(i) ? :
7 — Ty
K

Ck‘,} LJ;&V!-CI."' —

- g 15T
tone _ A =Bl L xTTx Y ox

S L1 ! 3
/Zﬁg‘f"c): ’5’5

(4]

For
Examiner'.
Use

1/
Al
Mo

np

M

o
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(ii)
.”’ ;l ,”‘rl
ol \ 4 /!
a"’ \\ - < "’
% s \"--..:;/
"’
I”
0.5m NOT TO
: : SCALE

The cross-section of an irrigation channel is a semi-circle of radius 0.5 m.
The 33 m’® of water from the tank completely fills the irrigation channel.

Calculate the length of the channel.
A,
-

LFir= 2xTMxes
— Y, om

b *
ARSWEr(B)(11) e m

(¢) (i) Calculate the number of litres in a full tank of 33 m”.

Answer(c)(i) ?5()37 litres
(ii) The water drains from the tank at a rate of 1800 litres per minute.
Calculatc‘thc time, in minutes and seconds, taken to empty the tank.
Y oo J 047 5 .
/ \ % 7% . / 7 }S’ 7
ELAIF x :
| ¥ 0o
s

Answer(c)(ii) | / i min 9 s

(1]

Paper 4 (Extended)

For
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Use

0

")

v,
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Paper 4 (Extended)

5 The cumulative frequency table shows the distribution of heights, /# centimetres, of 200 students.

Height (/ cm) <130 | <140 | <150 | =160 | <165 | <170 | <180 | <190

Cumulative frequency 0 10 50 95 115 145 180 | 200

(a) Draw a cumulative frequency diagram to show the information in the table.

A

200

160

120 -
Cumulative
frequency

80 -+

40

l?V 140 150 160 170 180 190

Height (/7 cm)
(b) Use your diagram to find

(i) the median,

Answer(b)(i) 27/ cm - [1]

(ii) the upper quartile,

Answer(b)(ii) //7} em  [1]
(iii) the interquartile range.
Answer(b)(iii) %ﬁ)[ em ™ [1]

(¢) (i) One of the 200 students is chosen at random.

Use the table to find the probability that the height of this student is greater than 170 cm.

Give your answer as a fraction. |

Answer(c)(i)

For
Examin
Use

o

Q PAST PAPERS
INSIDE
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Paper 4 (Extended)

(ii) One of the 200 students is chosen at random and then a second student is chosen at random For
from the remaining students. Examiner's
Use

Calculate the probability that one has a helgh[ greatm than 170 cm and the other has a
height of 140 cm or less. ,
Give your answer as a fraction. g =2 b

Y T\Lr H O

" o " e
%4 K/ég: Answer(Q)(ii) ... % f(? 3]

(d) (i) Complete this frequency table which shows the distribution of the heights of the 200
students.

Height (hem) | 130<h=<140 | 140<h=<150 [ 150<h=<160|160<h=<165|165<h<170|170<h=<180|180<h=<190

Frequency 10 40 45 20 -—.S 6 ’5 SF '?’:.-’@?& o
(ii) Complete this histogram to show the distribution of the heights of the 200 students.
6 A
5
4
Frequency
density
2
!
0
130 140 150 160 170 180 190
Height (/ cm)
(3]

7/

Q PAST PAPERS
INSIDE
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6 (a)
A
P
NOT TO
19:5em/ 16.5em 11em SCALE
o
B c 2 (R

\ i
L~

The diagram shows a toy boat.
AC=16.5cm, AB=19.5cmand PR=11 cm.
Triangles ABC and POR are similar,

(i) Calculate PQ.

4% .. RN ) |
Ay e T %;’T -

e s i
=73 WV
Answer(a)(i) PQ = )3 cm (2]
(ii) Calculate BC.

NBULRCT B 95 oS

_I’) (\x JKS - lﬁp\ 1 - Q}g\ ,.-—!-%—'“ ,.j_(h x\fj__l_w
{_-é‘-/—s_’t = II fll O S_J"P(FP._.___.T _?_-Je)rf.)_:_._:ll'___!_'ln_____.,l—é-———#_-‘_b_'_ -
|
—_—) Answer(a)(ii) BC = ?ng tm [3]

(iii) Calculate angle ABC.

-’\‘ L
Cos - Wbt

L. e \’) : ) :
?.1514{ H’tSrL_f ,3!5 710,5625
' ! i 3 i ‘%ﬂ%ﬁ%
U g.15x  19.7% e
Answer(a)(iii) Angle ABC = 2]

For
Examiner’
Use

MO

Cp
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Paper 4 (Extended)

(iv) The toy boat is mathematically similar to a real boat. For
The length of the real boat is 32 times the length of the toy boat. Examiner’s
The fuel tank in the toy boat holds 0.02 litres of diesel. Hse

Calculate how many litres of diesel the fuel tank of the real boat holds.
LU peo L
,) & - C’); é’ &

—

Answer(a)(iv)

. litres™ [2]

(b)

NOT TO
SCALE

D G

The diagram shows a field DEFG, in the shape of a quadrilateral, with a footpath along the
diagonal DF.

DF =105 mand FG =67 m.

Angle EDF = 70° angle EFD = 32° and angle DFG = 143°.

(i) Calculate DG.

l-i"’%ﬁé'}'aw({x le S« 67xCes [%)) /

Dq o e 5
[ 98I - 1J234 Ha
: "_j_m~ .75 6 '/ H» [
673
o -4
Answer(b)(i) DG = )63 m  [4]

(ii) Calculate EF.

i loo o sy

Sin o T

Answer(D)() EF = oooeeeeeiiiinnn, m 4] U

o
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Paper 4 (Extended)

7

(a)

(b)

b

NOT TO

SCALE
B

A
%
Dw" —

(0]

Z

C

62°,

A, B, C and D are points on the circumference of a circle centre O.

AC is a diameter.
BD = BC and angle DBC = 62°.

Work out the values of w, x, y and z.
Give a reason for each o.f.')y(ﬁr answers.

W= OL ... because

' ... because

*;:,szfrxy

)J
A
*B(44H  NorTO
SCALE
°4(2,])
0 = X
(i) Write down AB as a column vector.
Answer(b)(i) A_f; -

176 Cambridge IGCSE Mathematics 0580
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(2]
(2]
(2]
(2]
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Paper 4 (Extended)

54 e 0 For
(“) AC = [7] ' .'E'.\'ami':rer',v
Use
Work out BC' as a column vector.
Answer(b)(ii) 3_5 £ 7 Vm
(2]
()
R
NOT TO
r SCALE
P
0 0 74
. -
5§ =rand O_J"-” =t.
Pison RT such that RP: PT=2: 1.
2
Q is on OT such that 00 = ; orT.
Write the following in terms of r and/or t.
Simplify your answers where possible.
i or o
arswer @D GF = Lo 11
(i) 77
(),
Answer@) TP = =k =
(iii) QP =
% &%
Answer(@i) QP = . A ko e 2 )
(iv) Write down two conclusions you can make about the line segment QP.
Answer(c)(iv) .
2
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8 (a) fx)=2x—1 glx)=x’ Eor
Examiner
Work out Use

W f2), 3 i /

T (27 C S

) gl 2
(i) g(-2), 4 (5[/]]

RWENAIN) oo s G

(iii) ff(x) in its simplest form,

Answer(@)(iii) flxX) = ..ccoieirrieirrisneee (2]

(iv) f'(x), the inverse of f(x),

Z%HQCTI

Answer(a)(iv) f ' (x) = ZIIX'L) (2]

(v) xwhen gf(x)=4.

\,rq =K % \1’;2 g :)
=",
(¢ $=¢ BO

6% 1S v i HO

T Answer(@)(v) x = 19 s ol

ey

1
(b) yisinversely proportional to x and y = 8 when x = 2.
Find,

(i) anequation connecting y and x,

7 k1~ e
T

')C

Lj’l }6 “:IM

Answer(b)(i) ... (2]
(i) ywhenx= L :
2
= e | 0
. L
Answer(b)(ii) y = S) \Zﬁ
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Paper 4 (Extended)

9 (a) The first five terms P, P, P3, Py and Ps of a sequence are given below. Fr
Examiner's
1 =1=P tie
1+2 =3=P,
i +2+3 =6=DP;
142+3+4 =10=P,
1424+3+4+5 =15=Ps
(i) Write down the next term, Pg, in the sequence 1, 3, 6, 10, 15... / (

Answer(a)(i) /2( (1]

(ii) The formula for the nth term of this sequence is

1
P, = En(n g B
Show this formula is true when n = 6.
e O® e x (64D U o O
2 — |
(1]
(iii) Use the formula to find Ps, the 50th term of this sequence.
2 |
Answer(a)(iii) )?)g (1]
(iv) Usec your answer to part (iii) to find 3 +6 +9 + 12 +15+ ............ +150.
o
Answer(a)(iv) h3 (1]
(v) Find1+2+3+4+5+............ +150.
é/ >
Answer(@(V) ........ h, 3 .............................. (1]

(vi) Use your answers to parts (iv) and (v) to find the sum of the numbers less than 150 which

are not multiples of 3.
/' O
HWeBI), ., it rasiaas LM
This question continues on the next page. @
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(b) The first five terms, Sy, S,, S, S4 and Ss of a different sequence are given below.

(1x1) =1=8§,
(1x2)+@x 1) ~4=5,
(1x3)+@2x2)+@3x1) = 108,
(1x4)+(@2x3)+(3x2)+(@x1) =20=S5;
(1x5)+@2x4)+(3x3)+(@x2)+(5x1) =35=8,

(i) Work out the next term, S, in the sequence 1, 4, 10, 20, 35...

Answer®)(i) ....oon [2]
(ii) The formula for the nth term of this sequence is
S, = —l— n(n+ 1)(n+2).
6
Show this formula is true for n = 6.
Answer(b)(ii) 5 6 Y
(1]
(iii) Find (1 x20)+ (2% 19)+ (3 X 18) .rrvvr..... +(20 x 1),

Answer(b)(ii1)
(¢) Show that Sg— Ss = Pg, where Py is your answer to part (a)(i).

Answer(c)

o

[1]
(d) Show by algebra thatS,,-S, , =P,. [P, = %n(n +1)]
Answer(d)
(3]

Fe
Exam.

(s

180 Cambridge IGCSE Mathematics 0580

v0.2
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Conclusion

It is extremely rare for a candidate to perform at the same grade level throughout a paper of this type.
Abilities in different areas of mathematics will vary and experiences during the course will differ too. There
are topics of a high level that are often answered by candidates of a lower level, such as trigonometry

in general triangles, quadratic equations and the inverse of a function. This is probably the result of very
good examination preparation. The example candidate responses selected for this document endorse this
comment and their final totals out of 130 should be considered when assessing standards.
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