MATHEMATICS D

Paper 4024/01
Paper 1

General comments

Presentation of the work was often good. However, some scripts were quite disorganised and marks were
lost through carelessly planned work and misreading of figures. Many candidates did not heed the
instructions on the front page - that they should write in dark blue or black pen. Some wrote in pencil and
even erased their workings, making it impossible for Examiners to award marks for intermediate steps.

There was a small number of scripts which contained answers only, with no supporting workings.
Occasionally workings on separate sheets were inserted in the answer booklet, indicating that some Centres
were issuing rough paper. This practice tends to disadvantage candidates as it is not often possible to
identify easily which working applies to a particular question and to award marks for appropriate results or
working.

Care should always be taken to ensure that answers obtained in the working are accurately transferred to
the answer line.

Candidates seemed to use their time sensibly and there was no evidence that they could not attempt the
whole paper in the allotted time.

Comments on specific questions

Question 1

(a) The figures 18 were almost always obtained, though not all candidates positioned the decimal point
correctly.

(b) Well answered, in the expected decimal form. A few candidates gave 3.5, from (0.4 + 0.3) x 5, or

0.55 following 0.3 x 5 = 0.15.

Answer: (a) 0.018, (b) 1.9.

Question 2

(@) This was well done. % was written down and simplified correctly by the majority. A few gave

i, or converted 9 to 22.
50 20 9

(b) Most candidates started correctly with %xloo . Some could not simplify this expression correctly,

or made a slip after getting as far as 6—25 Common wrong answers were 32.2 and 37.5.

9
Answers: (a) —, b) 32.5.
(@ 20 (b)



Question 3

(a) This part was generally well answered, though 131% was left as 1-%, or became -1:L.

Occasionally = was converted to 1%. Inability to deal with subtraction of fractions resulted in

16 8 .8
— —— becoming — .
5 3 2
(b) Many candidates answered this part correctly, but a significant number could not deal with the

fractional index and omitted this part or gave the answer 6. The answer 2° was not acceptable.
Answers: (a) 8 (b) 8
' 15° '

Question 4

Very many candidates failed to obey the instruction “By writing each value correct to 1 significant figure” and
plunged into complicated, long multiplications which earned no credit. Others wrote some values correct to 2
significant figures.

Candidates were expected to multiply the numbers 10 000, 30 and 20.

Answer: 6 000 000

Question 5

Nearly all candidates could answer part (a) correctly, though a few gave 18. Answers to part (b) showed

that the median is less well understood. The responses 8.5 from 10+7 ; 7, 9; 8.8 (the mean); and 88 (the
sum) occurred quite often.
Answers: (a) 7, (b) 8.
Question 6
(@) This question was answered correctly quite frequently, but suffered through candidates not reading
the question carefully, and assuming, in part (a), that it was the total length that was 125 cm. Thus
125

part (a) often had an answer that was an attempt to evaluate 5

(b) Working in this part was often not consistent with the assumptions made in part (a), and
sometimes, despite the question asking for metres, and the answer line containing an m, answers
were given in centimetres.

Answers: (a) 25cm, (b) 2m.

Question 7

Many candidates are clearly not confident in the use of standard form.

(a) This part was sometimes answered correctly, but the wrong answers 700, 0.7 x 10°, 7 x 10% or 6.3
x 10% were quite common.

(b) Few candidates could answer this part correctly.

F0{6n2 , 3% was sometimes evaluated as 6, or left as 3; (10%)* was sometimes given as 10° or as
107,



Other mistakes were to write 9 x 10% as 0.9 x 10”; 2.1 x 10" as 21 x 10% and to obtain 11.1 x 10™
from 9 x 10° + 2.1 x 10’.

Answers: () 7x10°  (b) 9.21 x 10°

Question 8

Some Centres seemed to have covered this topic far better than others. It was pleasing to see that, when
attempting part (a), most candidates gave their answers as a decimal or as a fraction whose value was
between 0 and 1.

(a) (i) Quite often correct, with 0.75 a frequent wrong answer.

(i)  Quite often correct, or with an answer that was correctly derived from the part (a) answer. A few
gave 0.4.

(b) Responses to this part were very varied. Some answers, for example 16.4, 6.4 from 0.4 x 16, were
not even whole numbers.

Answers: (a) (i) 0.25, (ii) 0.65, (b) 4o0.
Question 9

Quite a large number of candidates showed little understanding of Venn diagrams and set notation.

(a) This part was seldom answered correctly, with P U Q , or Q' being the usual wrongly shaded
regions.
(b) Many attempted to draw an appropriate Venn diagram, but with mixed success. Some candidates

used the 3 as the intersection of the two sets. Others started correctly, with an equation like (19 -
X) + x + (15 - X) + 3 = 27, but were unable to obtain x = 10.

Some correctly obtained the number of children who own a bicycle and a scooter, but gave the
answer 5, which is the number of children who own a scooter but not a bicycle. Other common
wrong answers were 7 from 34 - 27; 16 from 19 - 3; 10.

~Q

( (b) o.
Question 10
(a) Many candidates did not seem to know what was required to give the formula for T in terms of L.

k 1
Common answers were T =—T = (E
L

the question carefully, either not noticing the word “inversely”, “square”, or interpreted “square” to

2
j ; T =36. A surprising number of candidates did not read
mean “square root”. A few went from 9 :% tok=5,ortok=13.

(b) Only a minority could obtain the correct answer. Better attempts stopped at % or v¥1.44 , some

gave 7.2 from 25 =§, .5 =§.
L? L



Normally, when taking the square root of a positive number, candidates are expected to give both
the positive and the negative value. On this occasion, with only one mark allocated, the answer g

or its equivalent, was given full credit.

Answers: (&) T :ﬁ, (b) ig.
L? 5
Question 11
@) The usual errors here were to overlook the 100 boxes, and to fail to convert correctly from cubic

centimetres to cubic metres. The most common wrong answer was 1500.

(b) “Limits of accuracy” continues to be a topic that is not well understood by most candidates. Few
realised that the upper bound for 6 is 6.25. Better efforts, in the sense that they used at least one
correct upper bound, were 161.5 from 1.55 x 100 + 6.5; 7.80 from 1.55 + 6.25; 780 from (1.55 +
6.25) x 100.

Answers: (a) 0.15m°  (b) 161.25 kg.

Question 12

(@) Nearly every candidate could get as far as % but not all of these went on to simplify this fraction

correctly. Answers of %,or 1% (from g) occurred too frequently.

(b) Some candidates started this part correctly, but could not get further than 2xy - 4x = 3. It was not
uncommon to see 2xy - 4x = 3 leading to 2x - 4x = 3 . Others started with y -3 = ;'—X .
y X
1 3

Answers: (a) 2—, b .
@ 2 (b) 2x -4

Question 13

The response to this question was most disappointing. Though many candidates drew at least part of a
circle, centre S, with radius 4 cm, very few drew the perpendicular bisector of MF, and so were unable to
proceed to the rest of the question.

Many attempts involved triangle MSF. The most common of these was to construct the median from S or the
bisector of angle MSF . The region between this line and the line MS, and within the circle, centre S, with
radius 4 cm was then shaded.

Answers: (a) perpendicular bisector of MF ; circle, centre S, radius 4 cm, (b) smaller segment of the
circle, centre S, formed by the perpendicular bisector, (c) approx. 10.2 km.

Question 14

€) This part was often answered correctly. Drawing T as the reflection of Q in the y-axis was a
common wrong answer.

(b) The most popular answer was the incorrect “rotation”. Some candidates realised that the
transformation is a reflection, but not many mentioned the mirror line, or were able to describe this
line in terms of an equation.



(©) Only a small minority answered this part correctly. Many gave their answerasa2x3orasa2x1
0 -
(1 O ] .
Answers: (a) Triangle with vertices at (-1,3), (1,3) and (1,4), (b) reflectioniny = —x,
© 0 1
-10)

Question 15

10
matrix. Quite frequent wrong answers were (O 1];

@) The majority of candidates seemed to know what was required in this part, but arithmetic errors
2x4 (—1)><(—3)j

8 3
were quite common. A few gave from
10 1x1 3x0

(b) This part was also usually attempted correctly, though the value of the determinant of B was
sometimes calculated as -3 or as +7.

Answers: (a) (; :gj (b) (_O; 11;]
3 3

Question 16

(@) This part was answered well by a minority. Although the result -2x < 2 was often seen in the
working, it usually lead to a final answer of x <-1, x> 1, -1, x> 4, or x < 4.

(b) Most candidates removed the brackets correctly, (though 2(2y - 7) + y sometimes became 4y - 14
+ 2y), and many went on to obtain the correct answer. However, many others made errors like -14
-6=-8;-14-6=+20; 3y -y -4y = -8y; 4y - 3y = -1y.

Answers: (a) x>-1, (b) y=10.

Question 17

€) Few candidates realised that it was necessary to find the x-coordinate of the point where the curve
crosses the x-axis. Some gave 2.1, from the intersection of the line y = 5 with the curve.

(b) (1) Most of the more able candidates could draw the line that passes through ( 0, 15) and ( 3, 0).
Other candidates drew a different line, or a curve, or omitted this part.

(i)  Those who drew a graph in part (b)(i) usually made a good attempt to read the scales correctly,
(though 0.45 was sometimes given for 4.5), and to write down the coordinates of the point of
intersection.

(iif)  Very few candidates realised that it was necessary to equate x> - 5 to 15 - 5x , then to rearrange
this equation, and finally to read off the values of a and b.

Answers: (a) approx. 1.7, (b) (i) st. line through (0, 15)and (3, 0), (i) approx. (2.1, 4.5),
(iiia=20and b =-5.

Question 18

(a) This part revealed that there are many candidates who do not understand bearings and the idea of
clockwise angle.

In (i), common, incorrect answers were 127° (measuring anticlockwise); 53° (from 180° - 127°).

In (ii), common, incorrect answers were 235° (from 127° + 108°); 125° (the bearing of B from H );
55° (from 180° - 125°).



(b) The majority of candidates realised that it was necessary to divide the distance by the speed.

Many went on to obtain 2.8 hours, but this was very frequently converted to 2 hours and 80
minutes, 3 hours 20 minutes or 2 hours 8 minutes.

Some candidates did not attempt to add the time of travel to the 7 30 a.m. given in the question. A
few gave 10 30 a.m. from 7.5 + 2.8 = 10.3.

Answers: (a)(i) 233°, (i) 305°, (b) 1018 a.m.
Question 19

(a) (i) Many candidates noted where the line met the vertical axis. Common wrong answers were 3600,
3800, or 4000.

(i)  Some candidates seemed to recognise that m is related to the gradient of the line, but calculations

like 4000 , @xloo and Mxloo were common. Others gave 1000, or 200.
15000 5000 3600
(b) This part was generally answered well, though some stopped after calculating 5% of $12 000, or
went on to calculate 12 000 - 600, 12 000 + 600, or 3500 - 600. Others calculated 5% of $3500, or
12000 140
3500

A surprising number misread $12 000 as $1200 and obtained the answer $3560.
Answers: (a)(i) $3400, (i) 4, (b) $4100.
Question 20

@) Most candidates were well acquainted with the properties of parallel lines and an isosceles triangle
and were able to answer all parts correctly. The values 112°, 68° and 44° were regularly seen but
sometimes in the wrong place, or with one value missing and replaced with a repetition of one of
the other two. A few responses were marred by arithmetic slips and the sets of answers 68°, 44°,
112° and 68°, 68°, 68° occurred every so often.

(b) Few candidates calculated the height of the trapezium to be 4 cm, from a 3, 4, 5 Pythagorean

triangle. The majority assumed, incorrectly, that the height of the trapezium was 5 cm, and usually,
but by no means always, went on to calculate the area to be 65 cm? .

Answers: (a)(i) 112°, (ii) 44°, (iii) 68°, (b) 52cm?.

Question 21

(a) The brackets were usually expanded correctly and the correct answer was often obtained. The
common mistakes were to include the quantities +20, +p, -9p, or to re-factorise and give

(p-5)(p +4) as the answer. A tiny minority gave “solutions”, such as 5 and -4.

(b) (i) Few could answer this part correctly. Most made a half-hearted attempt or offered an expression
like (2x — 3y)(2x + 3y) + 12xy, 4x* + 3y(4x + 3y), (4x + 3y)(x + 3y).

(i)  Many obtained the result 3(m” - 16), but did not recognise that m” - 16 is the difference of two
sqzuares. Some divided by 3 and gave the answer (m - 4)(m + 4). Others gave 3m(m - 16), 3(m -
4)” or gave the “solutions” 4 and -4.

Answers: (@) p’—p—20, (b)(i) (2x+3y)’or(2x+3y)Bx+3y), (i) 3(m-—4)(m+4).



Question 22

Gradients and equations of straight lines do not seem to be well understood by many candidates, some of
whom, in addition, confuse the use of x and y.

€) Sometimes correct, but 1, -1, 2, -2, % or a blank space were too frequent.

(b) There seemed to be some lack of realisation that, in this situation, the equation of a line involves
the use of x, y , numbers and an equals sign. Statements such as ¢ = 5 are not sufficient. When
an equation was given, it frequently did not have a gradient that matched the answer given in part
(a), nor was it parallel to x + 2y = -1.

Careless slips were quite frequent. For example, y—5=—%(x—0) sometimes became

1
y-5=3x

(c) () Many candidates drew the line y = -2 correctly, though x = -2 was often drawn instead.

(i) This part was very badly answered. Most candidates shaded the triangle formed by the three lines.
In most cases, candidates obeyed the instruction to shade and label with the letter R, a region.
However, many shaded out the unwanted regions. Both methods of shading are recognised
conventions, but candidates should make it clear which system is being used and to make sure
that the label is written inside the intended region.

Answers: (a) -0.5, (b) x + 2y =10, (c)(i) y = -2 drawn, (if) region enclosed by the lines
joining the points (-4,-2), (-1.5,-2), (-0.6,-0.2) and (-4,1.5).

Question 23
Some Centres clearly need to pay more attention to the topics assessed in (a)(ii) and (b).

A few candidates disregarded the hint in the answer spaces that the expected units were minutes and tried,
with variable success, to convert to seconds, or to a combination of minutes and seconds.

@) (i) This part was usually answered correctly, though 4.5, or 4.36 were sometimes offered.

(i) Some candidates had the correct idea, but answers were sometimes spoilt by misreading the
horizontal scale (for example, 5.5 instead of 5.05), or by arithmetic slips, for example, obtaining
1.05 from 5.05 - 4.1.

Many, though, merely used 60 - 20 = 40, and gave an answer of 40, or of 4.6. A few added the two
quartiles.

(b) Many candidates clearly did not know that, with a grouped frequency distribution, a calculation of
an estimate of the mean is obtained by firstly calculating the sum of the products of each frequency
multiplied by the mid-value of its associated group, and then dividing this sum by the sum of the
frequencies.

Instead of the mid-interval values, (3, 4, 5 and 6), candidates used the class width (1), or 0.5, or the
sum of the bounds (6, 8, 10, 12), or the upper, or the lower, bound.

A few tried to calculate 2.5 x 3.5 + 3.5 x 4.5 etc.
Even when the correct products of 15, 120, 250 and 90 were obtained, errors in addition, such as
270 from 15 + 120, were made because the numbers to be added were not placed in their correct

hundreds, tens and units columns.

Despite the question stating that there were 100 tracks, some candidates obtained a total
frequency of 110, 80 or 90 from 5 + 30 + 50 + 15.



Some candidates used 4 as the sum of the frequencies.

Finally, when calculating an estimate of a mean it is expected that the answer will be given in its
simplest form (for example 4.75 instead of %), and that the answer will not be rounded ( for

example 4.75 will not be rounded to 4.8, or to 5).

Answers: (a)(i) 4.55 to 4.65 minutes, (i) 0.9 to 1 minutes, (b) 4.75 minutes.



MATHEMATICS D

Paper 4024/02
Paper 2

General comments

There were many well presented scripts again this year.

Candidates at all levels scored well on questions dealing with standard results such as the solution of the
guadratic equation in Question 7 and the use of the sine and cosine rules in Question 8.

However, they were less confident with those questions such as 3(c) and 9(b)(ii), where the strategies
required had to be thought out using their understanding of basic principles in algebra and trigonometry.

There were marks available throughout the paper that weaker candidates managed to pick up, and
challenges to which the more able responded with some well thought out solutions.

Many candidates, particularly the weaker ones, continue to lose marks in numerical calculations by
approximating too early. It then becomes impossible to achieve the 3 significant figure accuracy that is
usually required.

There was some evidence, such as in the evaluation of expressions in trigonometry, that a minority of
candidates were less than confident in their use of a calculator.

Also, it continues to be disappointing when some candidates lose marks in trigonometry because their
calculators are set in the wrong mode. Working in grads, for example, can result in losing at least 3 marks in
total in a paper.

Again this year, the standard of plotting and drawing in the graph question in Section B was most pleasing.
Candidates picked up useful marks for these skills. The question was designed for centimetre graph paper,
however, so the few Centres not using this size may have slightly disadvantaged their candidates. One
candidate, for example, carefully drew centimetre scales on % inch graph paper. This would take up
valuable time.

Comments on specific questions

Section A
Question 1

@) (i) The answer here was frequently left as 16.3 instead of the 16 whole litres expected. Other wrong
answers involved wrong combinations of 91.8 and 15, such as 13.77 from multiplication.

(if)(@) It was hoped to see ng x100 correctly evaluated, and candidates using this method usually did

well. However, a popular starting point was gxloo, evaluated as 104 instead of 104.36,

leading to 4% instead of 4.36%. This method had the additional problem for weaker candidates of
having to add 91.8 cents and 4 cents. Typical attempts at this addition were 92.2 and 91.84.

(b) Again, it was hoped to see 19200

x4 cents rounded to the nearest dollar. The rounding in this

part of the question was better understood, and candidates using this approach usually did well.
However, many candidates chose to work out the total costs for each year and subtract. This



method was unnecessarily long and prone to error. Some misunderstandings were apparent here,
such as giving the answer as the total cost for 2007, or working with 19200 instead of 19200+21.

(iii)  Many candidates were unaware that this was a reverse percentage requiring %x 91.8, not 10%

or even 110% of 91.8.

(b) (i) Well done.
(i)  Generally well done. A number of candidates did not proceed beyond % of 54 000, for which

some credit was given.

Answers: (a)(i) 16 litres, (i(a) 4.36%, (b) $ 37, (iii) 102 cents, (b)(i) 13500 litres,
(i) 4500 litres.

Question 2

(@) (i) Reasonably well done, with many candidates preferring to use the sine rule, rather than

5 0 .
B = cos65. One of the wrong answers seen was AB = 10, usually from a circular argument

using the sine rule with angle ABC = 65°. These candidates had missed the significance of the
symmetry.

(i)  The method here was usually correct, using a version of “2absinC, although a common wrong
method was ¥2x10xAB. Was this an attempt at ¥ base x height, or simply forgetting the sin65°?

(iii)  This was often well done, and candidates were allowed to recover in full after a previous error.
Where methods were incomplete, credit was given for using the square of area 100 m2. A common
misunderstanding, however, was to use 8 triangles.

(b) (i) A good number of correct responses here. In other cases, credit was given for the answer 220° or
when 90° was used in the working.

(i)  Fewer correct responses here. Since the angle required involved BC produced, the successful
candidates were those who supported their work with clear diagrams. Others seemed to guess,
either repeating their answer to (i) , or giving the answer 140° derived from 220°.

Answers: (a)(i) 11.8, (i) 53.3t053.7, (iii) 313.2t0 314.5, (b)(i) 140°, (i) 40°.

Question 3

(@) Candidates usually had the right ideas about dealing with the fractions, but only the more able
candidates made the correct adjustment to the 1 to keep their equation accurate and score full
marks. Having gained the method mark for clearing the fractional terms, most candidates were
able to go on and solve their linear equation, thus gaining useful marks in this question.

(b) A good number of fully correct solutions. Candidates continue to lose marks, however, often after
correct work, for false cancelling. Marks were awarded for correctly factorising the numerator and
denominator of the given fraction, so that generally, candidates scored quite well here.

(c) () A very poor response. Only the most able candidates succeeded here.

To begin earning marks, candidates had to construct the equation (10y + x) — (10x + y) = 63, and
then correctly reduce it to the given y — x = 7. There were some attempts incorporating 10x + y =
56, and some vague numerical statements, but very few purposeful attempts.

(i)(a) Again, a very poor response. The mark here depended on constructing (10x +y) + (10y + x) = 99.



(b) At this point, many candidates did not seem to realise that the simultaneous equations to be solved
were written into the question, thus losing the opportunity to score a possible two marks.
2

Answers: (a) p=-5, (b) vl (c)(i) (10y +x)—(10x +y) = 63 seen, leadingtoy —x =7,
(i)(a) (10x +y)+(10y + x) =99 seen, leadingtox+y =9, (b) x=1,y=8.

Question 4

€) There were some very well drawn histograms from many Centres.

Common errors were the wrong area for the interval 160 < h <180, and the use of frequencies
instead of frequency densities on the vertical scale. However, the marking scheme allowed these
candidates to be given some credit.

(b) A variety of answers were given here, with 10 a popular estimate, so it was clear that many
candidates were unsure of the ideas here. The expected answer was 5, but 4 was also accepted.

(c) Well done, with the instruction to give the answer in its lowest terms well observed.
(d) A good response from many candidates, with the general ideas of combined events well
understood. Common errors included using addition instead of multiplication.
Answers: (a) Histogram, correct column widths, frequency densities 3,4,5,6,4,0.5, (b) 5, (c) %
870

(d)

or equivalent.
14280

Question 5

@) (i) It was essential to mention both tangent and radius to score this mark. On the whole, the
response was disappointing. Candidates usually mentioned tangent, but after that, explanations
tended to be imprecise.

(i)  Quite well done.

(b) (i) Again, quite well done.

(i)  Poor. Answer often thought to be %2 of 100.

(iif)  Generally poorly done. The orientation of the triangles led to some use of 20:3 instead of 20:4.
Other common errors were to bring in CD = 17, whereas this was not a side of any triangle, or 21,
from CD + AE.

Answers: (a)(i) An angle between a tangent and a radius (i) 140°, (b)(i) 40°, (i) 60°, (i) 11.

Question 6

Candidates usually managed to negotiate their way through most of this question and score a good number
of marks.

The weakest candidates avoided the algebra. The very weakest had difficulty in counting the dots in the
given diagrams so did not score at all well.

Parts (a) and (b) were generally well done, with only a minority of candidates not spotting the pattern of
square numbers, n2.

©) () These evaluations were usually correct. After earlier errors, credit was given here for correctly
following through.

(i)  This part seemed to defeat many candidates.



(i)  There were a pleasing number of candidates who reached the correct answer here using the steps
completed in earlier parts of the question, and a number who gained credit here for a logical follow
through of their earlier work. It was surprising, however, that a number of candidates who gave no
response to part (c)(ii), came up with the correct expression here.

Answers: (a)(i) 19, (i) 29, (b)(i) 16, (i) 25, (iii) nz, (©@) 3.4, (i) n-1,
(iii) nz2+n-1.

Section B
Question 7
(a) (i) and (ii) These two parts were generally well done.

(b) There were a good number of attempts at this part, with a pleasing number of genuine derivations
of the given equation. However, many candidates did not progress any further than the first M1
stage, which was awarded for the idea that the difference of the expressions in part (a) was %2 an
hour, however expressed, e.g. 30 (mins) being accepted at this stage. This part was often
completely omitted by weaker candidates.

(c) Candidates obtained good marks here. It was expected that candidates would use the formula for

the solution of a quadratic equation. Many did so successfully, although there are still candidates

w %. Before marks can be
a a

who lose marks for using such as or —bzx

Py
r

required in order to obtain full marks. A minority of candidates gave the positive root only. Some
candidates obtained successful solutions by factorisation.

awarded, the basic shape must be clear. At this stage of the question, both roots were

(d) () Well done. Candidates knew how to use the positive root they had calculated.

(i) A good number of candidates succeeded here, full credit being given for correct work using the
time calculated in part (d)(i). However, many candidates simply worked out the average of the
speeds of the two flights.

Answers: (a)(i) @ (i) 1080!
X X +30

~270, (d)i) 45, (i) 254.

(b) The given equation correctly obtained, (c) 240 and

Question 8

Using standard procedures in trigonometry is an obvious strength of many candidates, who scored well in
this question.

@) (i) A number of correct solutions, but by no means obvious to many candidates. On the whole, this
part was poorly done. 75° and 105° were common wrong answers.

(i)  Candidates realised that the cosine rule was appropriate here, and many applied it accurately,
leading to the square root of 402.6.

Some marks were lost, however, for inaccuracies such as a final answer of 20, or confusion with
—ve signs leading to the square root of 247.35. There are still a number of candidates who
evaluate a2 + b2 —2ab separately, leading in this case to 25c0s105° and losing 3 marks in the
process.

There were a number of interesting solutions using an alternative method based on right-angled
triangles.

(b) Again, the correct rule was spotted, the sine rule, and generally used accurately. However, in a
surprising number of solutions, a correct expression for sin ADB was incorrectly evaluated.



©) () Candidates saw that Pythagoras could be applied here, and many worked to a successful
conclusion.

(i) A pleasing number of correct solutions.
Answers: (a)(i) 15°, (i) 20.1 (b) 28.9°, (c)(i) 10.2, (i) 33.7°.
Question 9

This was probably the least popular question in this section. Most candidates who attempted it scored very
few marks, gaining little beyond parts (a)(i) and (ii).

(a) (i) Reasonably well done. Weaker candidates seemed to realise that 1mr2 was relevant, but failed to
realise that the difference of two terms was required, and hence did not score any marks. The use
of r = 20, 30 or 40 was seen in attempts to express the area of cross — section in a single term.

(i)  Again reasonably well done. The formula for the volume of a cylinder is well known. Establishing
the units asked for in the question challenged a good number of candidates, however.

(iii) Poorly done. Candidates often did not seem to see any link between this part and the previous two
parts.

(b) (i) There were good attempts at this from more able candidates, but on the whole, very few convincing
demonstrations were seen. It was hoped to see the circumference of the base of the cone (or its
curved surface area) linked to the arc length of the sector (or the area of the sector). Thus 6 could
be calculated, or 210 could be used to confirm results. Both approaches were seen, but not in any
great number.

(i)  Very few candidates scored in this part of the question. It was hoped that candidates would find
3cos75° and then the smallest whole number bigger than 3cos75° + 3. However, the link with the
trigonometry of the right angle triangle remained undiscovered by most candidates who attempted
this question.

Answers: (a)(i) 2510 cmz, (i) 0.503 m®, (iii) 1.68 mm, (b)(i) 2773?5 and %x 2m3 (or
equivalents) seen and used to find or confirm 8 = 210, (i) 4.
Question 10
(a) This part was generally well done. The vast majority of candidates used the scales given. Plots
were accurate, and curves neatly drawn.
(b) Care was needed on the time scale in locating 2.75. This part was usually well done.

©) () When attempted, the correct tangent was usually well drawn, and there was a fair degree of
success getting the value of the gradient within an acceptable range. The method mark here is

. A . o
dependent on an attempt at evaluating A_y as well as drawing the tangent, so it is important to
X

show all the numerical working at this point in order to gain the mark.

(i)  Not well done. The idea of rate of change was usually missing from the explanations given. Most
candidates who attempted this part seemed to concentrate solely on the idea of the number of
bacteria present at this particular time. This part of the question was often omitted.

(d) () A lot of correct, straight lines. Some were freehand, joining several plotted points. Perhaps these
candidates did not recognise that the given equation would be represented by a straight line. In
graph questions, it is expected that straight lines will be ruled.

(i)  Again, care was needed in reading the time axis. A lot of candidates lost this mark, reading 3.05
as 3.1, an error of more than %2 a square for the scale given. Where either one or both graphs had
been drawn incorrectly, credit was given for stating the x value of their point of intersection.



(e) (i) and (ii) A pleasing number of correct responses here, mostly restricted to the better candidates.

Answers: (a) All points plotted and a smooth curve drawn, (b) 2200 to 2400, (c)(i) 1800 to
2800, (i) Rate of change of the number of bacteria per hour, (d)(i) Correct, ruled straight
line, cutting the curve, (ii) 3.025to 3.075, (e)(i) 50, (i) 4.

Question 11

(a)(i)(a) A fair degree of success here. Clearly the notation confused some candidates.

(b) Quite well done.

— (2
(i)  Again, reasonably well done. Candidates were given credit for methods using QT = (J .

(i)  This proved to be a difficult part. Where candidates were unsuccessful, credit was given when a
candidate showed that they understood that RS = CE; .

(b) (i) The base and/or the height of this triangle seemed to be easily misjudged, with answers such as 3
or 4% quite common.

(i)(a) Poor. Very few attempts, but some correct answers.
(b) Again poor. 4 times (b)(i) was a popular misconception.

(iii)(a) Some correct answers, with quite a number of candidates picking up the consolation mark for
realising that the y coordinate must be 1. (7,1) was the popular choice here.

(b) Most candidates who got this far realised that the area of this triangle was the same as the area of
the triangle in part (b)(i), thus gaining the follow through mark.

Answers: (@)()(@) 37, (b) (_1;}, (i) (_1:8} (i) (-6,51) ()i 2, (i@ (=2,3),

() 32, ()@ (31, (b 2



	4024_w08_er_1
	4024_w08_er_2


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [595.440 841.680]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [595.440 841.680]
>> setpagedevice




