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General comments 
 
To succeed on this paper, candidates need to have completed full subject coverage, remember necessary 
formulae, show all necessary working clearly and use a suitable level of accuracy. 
 
There were questions on the paper accessible to all candidates but there were many candidates who 
attempted few questions or had difficulties knowing how to approach a significant number of the topics.  
There were a few candidates who stopped working well before the end of the paper but this was most likely 
due to the difficult nature of the questions, rather than a lack of time to complete the paper. 
 
Candidates should ensure they read the questions carefully as errors were made, particularly in  
Question 3(a) and Question 9, as a significant number of candidates answered a different question from the 
one asked. 
 
The standard of presentation was generally good.  To ensure the highest possible marks are scored, 
candidates should place only one answer on the answer line.  It is important that sufficient working is shown, 
as part marks are often available so there is no need to erase working; the working should be placed in the 
main body of the script and not in the margins. It is often difficult to read answers where the original pencil 
answer has been overwritten.  Any errors made in the working and on the answer line should be deleted and 
replaced, rather than overwritten as it can be very difficult to read which value is the intended answer. 
 
 
Comments on specific questions 
 
Question 1 
 
(a) This part of this question on fractions was generally answered well.  Errors included incorrect 

multiplications in the fractions resulting in an answer of - 
30
17 and answers left as 1 

30
13− . 

 

(b) This part was generally well answered.  Attempts were made, at times, to cancel 
45
8 . 

 

Answers:  (a)  
30
17   (b)  

45
8  
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Question 2 
 
(a) The common error in this question on the order of operations was the incorrect use of the rules of 

arithmetic, resulting in an answer of 0.27. 
 
(b) There were a good number of correct answers with the common error being the incorrect placing of 

the decimal point, with 
2
3 or 1.5 and 0.015 seen.  There were occasionally problems in the division 

with 9÷6 = 1 remainder 3 changed to 1.3.  A few left the answer as 
02.0
3.0 . 

 
Answers:  (a)  0.76  (b)  15 
 
Question 3 
 
(a) Many candidates read this question on ratios carefully and realised that the difference between the 

amounts was required.  Others assumed the question simply asked for Brenda’s share. 
 
(b) The correct formula for simple interest was generally known but some did forget to divide by 100.  

There were a few attempts to use compound interest. 
 
Answers:  (a)  120  (b)  16 
 
Question 4 
 
Many candidates scored at least 1 mark, with 3 lengths in the correct order.  The common errors were in 

reversing 2300 and 
4
12 ,  and in placing 0.021 as the smallest value. 

Answer: 220    
4
12     2300    0.021 

 
Question 5 
 
(a) Candidates were not always sure which way round to subtract the values in this question involving 

time, with 02 30 a common wrong answer.  Other common wrong answers were 10.30 pm (or 22 
30) or 09 30. 

 
(b) The correct multiplication was nearly always attempted in this question on currency conversions, 

but errors were made in positioning the decimal point and also in giving an answer of 338.000 
which is not an acceptable way to express money in pounds. 

 
Answers:  (a)  21 30 or 9.30 pm  (b)  338 
 
Question 6 
 
(a) Many were able to write the answer in Standard Form.  Errors included 34 x 10-6 and 3.4 x 105. 
 
(b) A number of candidates knew the rules about addition of indices, whilst others converted the given 

values to ordinary numbers, but many left the answer as 20 x 1015. 
 
Answers:  (a)  3.4 x 10-5  (b)  2 x 1016 
 
Question 7 
 
(a) The topic of approximating the given values in order to estimate answers did not seem to be fully 

understood, with a number of candidates giving no response.  Using the correct estimates of 72 
and 3 resulted in a significant number of answers of √24, with candidates unable to proceed any 
further.  Answers were not always rounded to the nearest whole number, with both decimal 
answers, such as 4.9, and surds, such as 2√6, being given.  Many candidates attempted long 

division or, if using 
7
22  for π, some multiplication also. 
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(b) Writing 0.005 as 
1000

5 or equivalent, in order to use the given cube roots, was not well understood.  

Common errors included 1.7 and 0.0017 but many answers bore no resemblance to any of the 3 
given cube roots. 

 
Answers:  (a)  5  (b)  0.17 
 
Question 8 
 
Those candidates who realised the need to find the total for A, B and C first were generally successful, 
although some answers were spoilt by poor arithmetic.  Many candidates simply found (40 + 48)/ (2 or 4) 
giving answers of 44 or 22. 
 
Answer:  42 
 
Question 9 
 
The common error was to use ‘y is directly proportional to x’, rather than inversely proportional.  Those who 
set their work out logically, starting with y = k/x, generally scored at least 1 mark for k = 4.  Dealing then with 

division by 
7
1  did cause some problems with a number of candidates giving their answer as 

7
4 .  Finding 4 x 

7 was sometimes incorrect with 21, 32 and 35 being common errors. 
 
Answer:  28 
 
Question 10 
 
The topic of bearings did not appear to be well understood. 
 
(a) There was often no working shown.  Wrong answers of 135 (from 75 + 60) and 285 (from 360 – 75) 

were common. 
 
(b) Answers were often given as less than 90º, even though the diagram indicated a larger size. 
 
Answers:  (a)  135  (b)  195 
 
Question 11 
 
(a) There were a significant number of correct answers given for the mode.  The common error was to 

give the highest frequency of 5 as the answer. 
 
(b) The idea of listing numbers to find the median was known but an incorrect answer of 2 was very 

common either from listing 1, 1, 2, 3, 5, or 0, 1, 2, 3, 4.  The mean of 0, 1, 2, 3 and 4 was 
sometimes calculated (again 2).  There were a number of answers given without evidence of 
working. 

 
Answers:  (a)  3  (b)  2.5 
 
Question 12 
 
(a) The left hand branches in this question on probability tree diagrams were often correct but those on 

the right often contained answers such as 
4
0  or 

2
1 .  The pairs of branches did not always total 1.  

Some answers were whole numbers or colours. 
 
(b) The topic of combining probabilities was not well understood.  Answers were often given without 

working. 
 

Answers:  (a)  ⎟
⎠

⎞
⎜
⎝

⎛
4
3and

4
1 , (0 and 1) and ⎟

⎠

⎞
⎜
⎝

⎛
3
2and

3
1   (b)  

4
1  
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Question 13 
 
The topic of bounds continues to be not well understood. 
 
(a) There were a significant number of correct answers, with common wrong answers of 1.95 and 1.9. 
 
(b) There was little recognition that bounds were needed to find the total weight of the cans so most 

answers used 350 g x 20 with 5 g then subtracted, rather than 345 g x 20.  Those who recognised 
there was also a change of units needed before adding on the weight of the box were often 
successful.  There were a number of candidates who gave no response to this part of the question. 

 
Answers: (a)  1.5  (b)  8.4 
 
Question 14 
 
(a) (i) This part of this question on indices was generally well answered.  The common error was to write 

50 as 0. 

 (ii) This part was sometimes correct.  The common incorrect answer was 
9

16− . 

 
(b) There were some correct answers.  Common wrong answers were 2x6, 8x² and 6x6. 
 

Answers:  (a)(i)  1  (ii)  
16
9   (b)  8x6 

 
Question 15 
 
(a) Candidates found it difficult to build up an answer from the relevant parts of the diagram given in 

this question on compound shapes.  Some included the line across the lawn as they split the shape 
into two rectangles.  28 was a common wrong answer, often given without working.  Occasionally 
the area was found. 

 
(b) Candidates were generally more successful in finding the area of the path. 
 
(c) Recognition that 4 squares were needed for each square metre was rare.  There were a number of 

candidates who gave no response. 
 
Answers:  (a)  36  (b)  28  (c)  112 
 
Question 16 
 
(a) The common errors in this question on matrices were missing out the determinant or finding 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
10
03

3
1 . 

 
(b) The transformation of one-way stretch was not well understood and this part was often left blank.  

Some recognised the transformation was a stretch rather than a shear (or another transformation) 
but few were able to give any more detail or the detail was attached to an incorrect transformation.  
A number of answer spaces were blank. 

 

Answers:  (a)  ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

10
03

1
  or  ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
30
01

3
1   (b) one way stretch, parallel to the x axis (or y axis invariant), scale 

factor 3. 
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Question 17 
 
(a) The inequality x > 1 was recognised more often than x + y < 9.  Some candidates used ≥ when the 

given inequalities were >.  Some answers bore no resemblance to the lines whose equations were 
given in the question. 

 
(b) Many candidates counted the points of intersection of the grid lines, not realising that there were 

other integer points in between, thus giving common wrong answers of 4 or 3. 
 
Answers:  (a)  x > 1,  x + y < 9  (b)  10 
 
Question 18 
 
(a) This part of the question on algebraic factorisation was generally well answered. 
 
(b) This part was often correct.  Sometimes the expression was re-written to make the squared term 

positive, which gave the negative of the correct answer.  Candidates should be aware that 
changing signs can only be done if there is an equation to solve. 

 
(c) This part, involving factorising a quadratic, caused more problems.  This expression was also 

sometimes re-written to make the squared term positive.  Attempts at the quadratic formula were 
also made. 

 
Answers:  (a)  5p(4 + 5p)  (b)  (3 – 2t)(3 + 2t)  (c)  (9 – x)(1 + 4x) 
 
Question 19 
 
Some good answers, clearly explained, were seen to this question which required knowledge of the internal 
angles of polygons, but the majority of candidates could improve on their knowledge of polygons, with a 
number not attempting this question.  Incorrect collection of the x terms caused some problems.  Errors in 
method included equating their angle sum to 360, whether they chose the hexagon or the pentagon.  It was 
not always clear where 5x = 360 was derived from; it was often simply using the sum of the given 3 angles 

equated to 360.  Although the use of (n – 2) x 180 was seen, some tried to use 
n

xn 180)2( −  or (n + 2) x 180 

to find the total sum of the interior angles. 
 
Answer:  72 
 
Question 20 
 
(a) This part of the question on functions and their inverses was quite often correct.  Sometimes the 

answer was left in terms of y or an equation was solved. 
 
(b) This was one of the more demanding questions on the paper and few candidates were successful.  

Answers were often left blank.  A part mark was sometimes scored for the first step of working or 

recognition that f(-9) = -3.  This value of -3 was often given for A, with 
2

3+t  given for B as 

candidates did not realise that there were two constant terms (-3 and 
2
3 ) to collect together to find 

A. 
 

Answers:  (a)  2x – 3  (b)  A = 
2
3−     B = 

2
1  
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Question 21 
 
(a) Many recognised that the set was {1,2,3,4,5,6,7} and some were then able to give n as 7. 
 
(b) Candidates were not always aware that each letter should appear in only one section of the Venn 

diagram.  The letter p was most often correct with r being the least often correct, appearing 
frequently in more than one region and as the letter z.  

 
Answers:  (a)  7  (b)  Correct p, q and r 
 
Question 22 
 
Circle theorems are not well understood.  If possible, candidates should not use answers to previous parts as 
these may be incorrect.  It is better to look for a single step answer using the given angles.  Angles inside 
triangles cannot be greater than 180. 
 
(a) Candidates often recognised that triangle BCT was isosceles but sometimes gave the wrong two 

base angles.  Others thought that angle ACT was 90, giving an answer of 86. 
 
(b) The answer of 52 could be found directly using the angles in the same segment. 
 
(c) The answer could be found directly using the alternate segment theorem. 
 
(d) The answer could be found directly from the alternate segment theorem for angle 52 and angles on 

a straight line at B. 
 
Answers:  (a)  68  (b)  52  (c)  56  (d)  72 
 
Question 23 
 
Candidates need to develop a better understanding of the topic of speed–time graphs. 
 

(a) This part was frequently correct.  Wrong answers included (-) 20, -0.5, and -2.5 (from 
20

500 − ). 

 
(b) Answers were often given without evidence of working and some answer spaces were left blank.  

Some candidates tried to use D = S x T rather than proportion.  A common wrong answer was 30. 
 
(c) Those candidates who recognised that the distance was given by the area under the graph and 

used either area of a trapezium or areas of a rectangle and triangle were usually successful.  Some 
candidates only found the area of the triangle as 400 or gave answers of 200 or 800. 

 
(d) This part was more successful that the previous 2 parts, although a significant number of 

candidates gave no response.  Answers were often given without working.  A common wrong 

answer was from using acceleration = 1 = 
20

50 u− . 

 
Answers:  (a)  (-) 2  (b)  20  (c)  600  (d)  40 
 
Question 24 
 
(a) Finding the coordinates of the midpoint was frequently correct. 
 

(b) (i) A common error in this question on vectors was in subtracting ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
2
7

 from ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛−
4
3

.  There were a 

number of answer spaces left blank. 

6



General Certificate of Education Ordinary Level 
4024 Mathematics D (Calculator Version) November 2012 

Principal Examiner Report for Teachers 

  © 2012 

 (ii) Candidates who realised that they needed to add AB  and BC and then find the length of AC  
were generally able to score at least 1 mark.  There were sometimes problems with signs when 
finding AB .  A common error for those who attempted the question was to find the lengths of AB 
and BC and then add them together.  Others tried to use a + b or their answer in (a) for AB . 

 
Answers:  (a)  (3, 5)  (b)(i)  (4, 6)  (ii)  29 
 
Question 25 
 
(a) Algebraic errors included answers of 2n – 1 and 4n – 1 or the correct answers reversed.  There 

were a significant number of numerical answers, usually from finding 4 more numerical rows thus 
giving answers 22 and 24. 

 
(b) Those candidates who completed the table generally gave at least one correct value. 
 
(c) Although credit was given to those who were able to follow through their algebraic answer in (a), 

this part was rarely correct, with many numerical answers.  Brackets were an essential part of the 
answer, although expanded versions were acceptable. 

 
(d) Very few candidates were able to attempt an algebraic proof – most answers gave numerical 

examples.  To score full marks, all relevant brackets needed to be shown – the common error was 
to omit the bracket round (9n² -6n) resulting in the wrong sign for 6n. 

 
Answers:  (a)  3n – 2    (3n – 1)    3n  (b)  121 and 120  (c)  3n(3n – 2)  (d)  (3n – 1)2 – 3n(3n – 2) leading 

correctly to 1 
 
Question 26 
 
(a) Those who realised the angle was reflex were usually within range. 
 
(b) The diagram often had no construction lines shown.  AD was drawn as 10 cm but CD was not 

drawn equal to CB. 
 
(c) (i) This was the most successful part of the construction, with a number of correct perpendicular 

bisectors of AB. 
 
 (ii) Candidates frequently did not recognise that the construction was an angle bisector, with the 

perpendicular bisector of AC drawn a number of times. 
 
(d) Shading in the correct place was rare. 
 
Answers:  (a)  264º to 268º  (b)  Acceptable ABCD  (c)(i)  Acceptable perpendicular bisector  (ii)  Acceptable 

bisector of angle ABC  (d)  Correct region (top left hand corner) shaded. 
 
Question 27 
 
(a) Many candidates scored at least one mark in this question on matrices.  The common error was to 

give -7 as the top right hand element. 
 
(b) (i) Common wrong answers were 2 x 2 and 2 x 1 matrices. 
 
 (ii) It was rare to see a correct answer and this part was often blank.  Some candidates tried to find 

 (8  5) ÷ ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
30
12

 and others wrote X as (x x) or ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
y
x

.  Those forming a pair of simultaneous 

equations were more successful than those attempting to use the inverse (as the determinant was 
often given as 7 rather than 6). 

 

Answers:  (a)  ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−−
−−

12
13

  (b)(i)  1 row, 2 columns  (ii)  (4  3) 
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MATHEMATICS D (CALCULATOR 
VERSION) 
 
 

Paper 4024/12 
Paper 12 

 
 
General comments 
 
In order to do well in this paper, candidates need to have covered the whole syllabus; remember necessary 
formulae and facts; recognise, and carry out correctly, the appropriate mathematical procedures for a given 
situation; perform calculations accurately and show clearly all necessary working in the appropriate place. 
 
It was noticeable that there were many scripts where candidates had not attempted many questions. 
 
At times, candidates appeared not to read the questions carefully.  They should be encouraged to pay 
careful attention to the wording, the numbers given, the units used and the units required in the answer. 
 
Questions that proved particularly difficult were 10(b), 13(b), 18(b)(c), 20(b), 21(b), 23(d) and 26(c)(ii). 
 
It was noticable that a significant number of candidates need to improve their ability to estimate, approximate 
and use appropriate degrees of accuracy; and also to understand the integer class of number.  Some 
candidates were very competent at performing standard techniques, and yet seemed to find it difficult to 
recognise the appropriate mathematical procedure required for a given situation 
 
Candidates need to learn the difference between the algebraic terms “factorise”, “expand”, “solve” and 
“simplify”.  They also need to improve their skills in manipulating fractions and in basic arithmetic.  Work, that 
used correct methods, was spoilt by wrong calculations like 94 – 58 = 26; 360/20 = 16; 9×3 = 18, 12 or even 
21.  Careless mistakes like these were made by candidates of all abilities. 
 
Presentation of the work was usually good.  Candidates should bear in mind that it is to their advantage to 
make sure they provide sufficient working and that this working is set out neatly and legibly.  Working makes 
it possible for marks, where they are available, to be awarded for correct methods and intermediate results. 
 
A few candidates did not heed the instructions on the front page - to write in dark blue or black pen.  Except 
for diagrams and graphs, candidates should not write in pencil.  Nor must they overwrite pencil answers in 
ink, as this makes a double image which can be difficult to read.  Some candidates wrote in pencil and even 
erased their workings, often producing a mass of rubber and paper debris that interfered with the clarity of 
other answers, particularly with a decimal point and a negative sign. 
 
Candidates should be made aware that only their final answer to each question should be written in the 
answer space.  Alternative offerings and working should not be written there.  When an answer is to be 
changed, it is far better to delete and replace the original one rather than attempt to write over it. 
 
Care must always be taken to ensure that answers obtained in the working are accurately transferred to the 
answer space. 
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Comments on specific questions 
 
Question 1 
 
(a) This part of this question on the order of the four operations showed that many candidates need to 

get an understanding of place value with decimal numbers.  Attempts at evaluating 8 + 2.6 yielded 
3.4, 34, 11.4.  Some candidates seemed unaware of the rules regarding the order of operations 
and obtained 13, from (8 + 2)×1.3. 

 
(b) This questions on converting between decimals and fractions was quite well answered, though a 

significant number of candidates seemed unaware of how to convert a decimal to a fraction.  The 

usual wrong answers were 
5
3 ; 

500
3 ; 

100
6 ; 

10
6 . 

 

Answer:  (a) 10.6  (b) 
50
3  

 
Question 2 
 
(a) Attempts at this question showed that some candidates need to improve their ability to manipulate 

fractions and to work with a common denominator.  Many did obtain the correct answer. 
 
(b) Most candidates noted that 30 = 1 and gave the correct answer.  Others left their answer as 41 or 

else gave 6, or 61. 
 

Answer:  (a) 
12
112   (b) 4 

 
Question 3 
 
(a) Many candidates overlooked one or two of the unmarked sides in this question on finding the 

perimeter of a compound shape, or calculated their lengths incorrectly, or else made an error in 
evaluating 9 + 8 + 3 + 4 + 6 + 4.  A common wrong answer was 28, obtained by missing out side 6. 

 
(b) Some candidates divided the area of the card by the area of one square, not realising that squares 

of side 4 cm do not fit exactly into the card, and obtained the answer 12.  The other common wrong 
answer was 4, the area of one square. 

 
Answer:  (a) 34  (b) 10 
 
Question 4 
 

(a) This question on functions was often answered correctly.  Common errors were to obtain 5 – 
2
13  

from 5 + 3 ⎟
⎠

⎞
⎜
⎝

⎛−
2
1 ; to convert 

2
7  to a mixed fraction incorrectly; to give 

2
3 . 

 
(b) Those candidates competent with algebra and familar with inverse functions gave a correct 

answer, although a few gave an answer that was not expressed in terms of x.  The usual wrong 

answers were 
3

5 x− ; 
3

5+x ; 
3

5x . 

 

Answer:  (a) 
2
13   (b) 

3
5−x  
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Question 5 
 
Most candidates attempted this part of this question on ordering values sensibly, converting the fractions to 
decimals, or to fractions with a denominator of 20.  The usual errors were to place –1 in the centre position; 

to place 
20
17−  and 

5
4−  the wrong way round; to write the first three numbers as 

5
4− , 

20
17− , –1. 

 

Answer:  –1, 
20
17− , 

5
4− , 0, 

4
3  

 
Question 6 
 
(a) In this question on speed, distance and time most candidates could correctly calculate the number 

of hours taken.  A few gave 180 minutes; others divided 3 by 90. 
 
(b) This question on average speed was often answered correctly.  Some candidates did not read the 

question carefully, and found the average speed from B to C instead of from A to C.  Other 
answers, such as 40 or 80, showed that there is a need for understanding average speed as (total 
distance travelled) / (total time taken) and not as the average, or the sum, of the two speeds. 

 
Answer:  (a) 3  (b) 35 
 
Question 7 
 
This question on expanding brackets was answered well by those who knew what the instructions meant. 
 
(a) Common wrong answers were 8k – 1; 7k + 1; 7k – 1; k = –1/8; 4k + 1; 4k – 5. 
 
(b) Some candidates expanded the brackets and simplified the expression obtained correctly.  

However, sometimes this result was then factorised, not always correctly, and these factors were 
written in the Answer Space.  Sometimes 2x was written instead of 2x2, or 2x2 + 5x became 7x or 
7x3.  Other common wrong answers were 2x2 + 5x + 12; 2x2 + x + 12; 7x2 – 12; 7x – 12. 

 
Answer:  (a) 8k + 1  (b) 2x2 + 5x – 12 
 
Question 8 
 
(a) This part showed that many candidates need to improve their understanding of bearings. 
 The usual wrong answers were 105°; 285°; 195° from 180 + (90 – 75). 
 
(b) This part showed that many candidates need to improve their understanding of the 24-hour clock 

and skills in working with time.  Answers were very varied, usually with 6, 8 or 9 hours and 7, 13, 33 
or 47 minutes.  Some candidates used 100 minutes in 1 hour.  Others gave 16 hours 7 minutes 
from 21 40 – 5 33. 

 
Answer:  (a) 255°  (b) 7 hours 53 minutes 
 
Question 9 
 
(a) Most did not realise that the mode had to be greater than the 5 given in the table.  The usual 

answer was 0. 
 
(b) Many did not realise that a median of 1 means that there are as many as (5 + 4 + 2) values above 

1 as there are below it.  Common wrong answers were 1; 2, from the middle value of 0, 1, 2, 3, 4; 
5, the middle value of x, 1, 5, 4, 2.  Some started with (12 + 1)/2. 

 
Answer: (a) 6  (b) 11 
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Question 10 
 
(a) Most candidates seemed to have some idea of what was required in this question on prime 

factorisation, but errors in division frequently led to the wrong answer.  Some gave 2 × 2 × 5 × 9.  
Others gave a list of some divisors of 180. 

 
(b) Many candidates did not attempt this part, or made a very spurious attempt.  Some started from the 

beginning and obtained for example, 23 from 3√20.  Candidates were expected to use part (a) and 
write √180 as 6√5 from 2×3×√5. 

 
Answer:  (a) 22 × 32 × 5  (b) 11 
 
Question 11 
 

(a) This question on indices was often answered correctly, with 8, from 
4
a  = 2, being the usual wrong 

answer. 
 

(b) This question on fractional indices was less often correct.  Common errors were to give b = 
4
1 , 

from 8b = 2; or the answer 3; or –3. 
 

Answer:  (a) 6  (b) 
3
1  

 
Question 12 
 
This question was, on the whole, well attempted by those who noted “directly” and “square of x”.  The 
common error was to use direct proportion, obtaining the answer 24.  Others used inverse variation; or the 

square root of x ; or made an error in evaluating 
16
32 ; or having obtained y = 2x2, went on to evaluate 2× 3. 

 
Answer:  18 
 
Question 13 
 
Many candidates seem to lack understanding of the topic of upper bounds and the principles involved. 
 
(a) This upper bound was sometimes correct.  Some gave 9.4.  Others seemed to interpret “nearest 

tenth” as “nearest 10” and gave 14.4. 
 
(b) This question involving using the upper and lower bounds was rarely correct.  Few realised that to 

get the greatest possible difference it is necessary to subtract the lower bound for Tom (7.5) from 
the upper bound for Sam (9.45).  The common wrong answers were 1.4, from 9.4 – 8 or 9.45 – 
8.05 or 9.9 – 8.5; 0.95 from 9.45 – 8.5. 

 
Answer:  (a) 9.45  (b) 1.95 
 
Question 14 
 
(a) Most candidates attempted to complete the Venn diagram and the value of p was usually correct.  

Finding the value of q was more difficult.  Some calculated n(H) + n(B) + n(S) – 60. 
 
 Many candidates made a good attempt at parts (b) and (c). 
 Some candidates need to be made aware of the meaning of n( ) and ‘ (complement) when applied 

to Sets. 
 Others confused the number of candidates in each subset with the number of numbers written in 

the Venn diagram. 
 
(b) Common wrong answers were {15, 5, 9, 6}; 4. 
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(c) Common wrong answers were { 15, 3, 16); 3; 38 (from S’) 
 
Answer:  (a) p = 6, q = 4  (b) 33  (c) 34 
 
Question 15 
 
(a) This question on factorisation was answered correctly by many.  Common wrong answers were 

2p(8p + 2p); (4p + 2p)(4p – 2p); 20p3. 
 
(b) Most candidates could factorise a quadratic and knew how to tackle this question and usually 

obtained the correct factors. 
 
Answer:  (a) 4p(4 + p)  (b) (x + 2a)(y + 3a) 
 
Question 16 
 
Some candidates made a very superficial attempt at this question on probability and seemed to have 
difficulty in understanding the situation described. 
 
(a) There were many correct answers, mostly written as 0, when candidates realised that it was not 

possible to get a total of 3 with two cards.  The answer 
3
1  occurred frequently.  Weaker candidates 

offered “Card B”. 
 
(b) Attempts varied.  Some gave only three entries, corresponding to AB (5), BC (7) and CA (6), 

overlooking the fact that order is important; some provided 9 entries, the extra ones being AA (4) 
BB (6) and CC (8); others gave fractions. 

 
(c) Better candidates gave the correct answer.  Some gave “card B and card C”.  Some gave a value, 

commonly 2, that is greater than 1.  Others did not attempt this part. 
 

Answer:  (a) 0  (b)  (c) 
outcomes of no. total

7s of number  

 
 
Question 17 
 
The majority of candidates seemed to be reasonably familiar with standard form, though they often made 
errors in finding the correct index. 
 
(a) Some answered this part correctly.  Others demonstrated a misunderstanding of the concept of 

significant figures by: counting all digits to the right of the decimal point as significant; replacing the 
last 2/3/4 digits with zeros; removing the zero place holder between the 4 and 5.  Common wrong 
answers were 0.041; 0.040; 0.406; 0.0405; 0.040600; 40.589. 

 
(b) Many candidates found the addition of two numbers expressed in standard form difficult to 

calculate.  Some reached 0.00068 and then found difficulty in writing this in standard form.  Others 
multiplied the two numbers.  Common wrong answers were based on 1.4; 4.8; 8.6 with varied 
powers of 10; or 6.8 × 104. 

 
(c) Some candidates listed the square numbers then still did not choose the closest.  The numbers 81 

and 25 were chosen frequently.  Some used √40 for √35.  Others used long multiplication to 
evaluate numbers like 5.92 and 9.82.  Candidates were expected to approximate √97 with the value 
10, and √35 with the value 6. 

 Some candidates thought that taking a square root is the same as dividing by 2. 
 Another invalid method was to write √97 – √35 = √62, occasionally then giving 8. 
 
Answer:  (a) 0.0406  (b) 6.8 × 10–4  (c) 4 
 

A A B B C C 
B C A C A B 
5 6 5 7 6 7 
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Question 18 
 
Correct answers to all parts of this question on angles and triangles were rare.  Candidates frequently made 
wrong assumptions. 
 
There were many blank responses for parts (b) and (c). 
 
(a) Those who realised that triangles AQP and QCP are situated on the same base line, AQC, and had 

a common height from this line to the vertex P, were able to give the correct answer from 6 × 
4
2 .  

Some correctly calculated the common height as 3 cm.  Some fortuitously obtained the same 
answer by using QP = 3 cm.  Others obtained 1.5 by wrongly assuming that triangles AQP and 
CQP are similar. 

 
(b) Those who realised that triangles ABC and QPC are similar usually obtained the correct answer.  

Other attempts tried, unsucessfully, to use 
2
1  × base × height. 

 
(c) Few obtained the correct answer.  Many attempts tried to use incorrect strategies with similar 

triangles or 
2
1  × base × height and incorrect lengths. 

 

Answer:  (a) 3  (b) 
2
113   (c) 

2
14  

 
Question 19 
 
(a) Most attempted this question on matrices sensibly, though there were often arithmetic errors in the 

scalar multiplication of M and in its subtraction from the given matrix.  The usual error was to 
multiply M by –2 and then subtract, effectively adding 2M. 

 
(b) Most candidates were well trained in finding inverses.  Common errors were to evaluate the 

determinant as 2; to find the wrong adjoint; to omit the determinant; to multiply, instead of divide, by 
the determinant.  A few found the inverse of their answer to (a). 

 

Answer:  (a) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−−

−
62

06
  (b) 

⎟⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜

⎝

⎛ −

4
1

4
1

4
1

4
3

 

 
Question 20 
 
(a) (i) Most made a reasonable attempt at this part of the question on inequalities, though some gave an 

answer in the form of coordinates.  A common wrong answer was 1, from 5 – 4. 
 
 (ii) This part was less well answered.  Some candidates seemed to confuse the “k” as being the 

constant “c” in a straight line equation and used the point (1, 5) as lying on the line y = 
2
1  x + c to 

obtain the value 4.5.  The usual wrong answers were 
2
1 ; (4, 2). 

 
(b) There were some completely correct answers.  Some candidates confused x with y and gave a = 2, 

b = 1; others did not seem to understand this part and gave either multiple values, or coordinates of 
points, for the unknown quantities. 

 
Answer:  (a)(i) 4  (ii) 2  (b) a = 1, b = 2, c = 6 
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Question 21 
 
(a) Most candidates made a good attempt at this part of this question on matrix transformations, and 

found a matrix with the correct order, though sometimes with one or more incorrect elements.  
Others added elements to obtain a 2 by 2 or a 2 by 1 matrix. 

 
(b) Few candidates recognised that the transformation was a one-way stretch, and fewer could give a 

full description although the scale factor was often correct.  Of those who attempted this part, most 
thought the transformation was a shear, or an enlargement.  A few drew a letter T on the grid, with 
no description of a transformation. 

 

Answer:  (a) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
110
100

  (b) one way stretch, x-axis invariant, stretch factor 
2
1  

 
Question 22 
 
(a) This question on coordinates was often answered correctly.  Common wrong answers were (18, 2); 

(5.5, 1.5); (2, 1). 
 
(b) The correct answer was given most often, by those who attempted this part, with “trapezium”, or 

“rectangle”, being the usual wrong answers. 
 
(c) Many did not attempt this part of the question, which involved finding the area of the shape.  Of 

those who recognised that the quadrilateral was a parallelogram, only a small proportion found the 
base (= 3 units), the height (= 9 units), and the area correctly.  It was quite common to see 
attempts at using the formula for calculating the distance between two points, especially BB’. 

 
Answer:  (a) (11, 3)  (b) parallelogram  (c) 27 
 
Question 23 
 
In general, attempts at this question on angles within circles showed that it is vital to look carefully at the 
diagram.  Many candidates seemed to assume at least one of the following: that the quadrilateral ABOE was 
cyclic; that the arc BC subtends the angle t° at the circumference; that EA is parallel to DC; that EA is 
parallel to OB ; that ED is parallel to BC.  Some otherwise correct attempts were ruined by careless errors 
such as 180 – 56 = 134. 
 
Many candidates obtained answers that they should have realised were clearly the wrong size just by looking 
at the diagram.  For example, giving an obtuse angle for something that was clearly acute.  Although the 
diagram is not drawn to scale, it is not intended to mislead. 
 
(a) The common wrong answers were 118; 100. 
 
(b) The common wrong answer was 100. 
 
(c) Most candidates recognised the “angle in a semicicle” and answered this part correctly.  Common 

wrong answers were 28; 121. 
 
(d) The common wrong answers were 31; 28; 100. 
 
Answer:  (a) 124°  (b) 118°  (c) 31°  (d) 38° 
 
Question 24 
 
(a) In this question on polygons, those who used the “sum of exterior angles is 360°”, leading to n = 

160180
360

−
 were more successful than those who attempted to use the result (n – 2) × 180 = 160n.  

This result was often mis-quoted as (n – 2) × 180 = 160, or mis-used as n – 360 = 160n from n – 2 
× 180 = 160n. 
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(b) Some candidates did not connect part (b) to the regular polygon with an interior angle of 160°, as 
shown in the question layout.  The statement on the first line applies to all parts of the question.   
It is essential to use DCBCBA ˆˆ =  = 160°.  A few tried to use a polygon with three sides AB, BC, 
CD. 

 
 (i) Usually answered correctly by those who used =CBA ˆ  160° and noted that triangle ABC is 

isosceles.  Most candidates, however, did not do this. 
 
 (ii) Attempts at this part, and the answers obtained, varied a great deal. 
 
Answer:  (a) 18  (b)(i) 10°  (ii) 20° 
 
Question 25 
 
Attempts at this question showed that some candidates need to get a better understanding of the properties 
of a speed-time graph, and to appreciate that the “D-S-T triangle” is not a valid method when there is an 
acceleration. 
 
(a) Those who realised the the gradient of the line was required usually obtained a correct answer.  

Common wrong answers were 
10
4u ; 

t
uu −3 . 

 
(b) (i) More able candidates realised that the area under the graph was required, and used this fact 

correctly.  Common wrong answers were 20; 4, from 
10
40==

t
ds  ; 

3
4 , from 3u × 10 = 40. 

 
 (ii) Often omitted.  Many attempts drew a straight line to the point (10, 40), though not all of these 

started at (0, 0).  Very few graphs were curved in the manner required. 
 

Answer:  (a) 
5
u   (b)(i) 2  (b)(ii) continuous curve, concave upwards, from (0, 0) to (10, 40) 

 
Question 26 
 
Answers to this question showed that many candidates need to be able to distinguish between the position 
of a term in a sequence and the value of the term. 
 
For example, in the sequence 1, 3, 5, 7, 9, the 4th term has the value 7. 
 

(a) Of those who attempted this question, most gave an answer that involved 223, or 
9

2008 .  Few 

gave 2011, the value of the 223rd term. 
 
(b) There were many correct answers from those who started with (9×10 + 4) – (9×6 + 4), and did not 

make a careless slip.  The usual wrong answer was 4, from 10 – 6. 
 
(c) (i) There were many correct answers from those who used (9x + 4) – (9y + 4). 
 Some candidates gave 9x – 9y + 8, from 9x + 4 – 9y + 4; or x – y.  Many did not attempt this part. 
 
 (ii) Very few candidates gave an acceptable explanation. 
 
Answer:  (a) 2011  (b) 36  (c)(i) 9x - 9y  (ii) 123 is not a multiple of 9 
 
Question 27 
 
A substantial number of candidates did not attempt this question on loci and constructions. 
 
(a) Usually correct, with (approx.) 53° the usual wrong answer.  A few candidates interpreted CBA ˆ  as 

being the sum of the lengths AB + BC. 
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(b) Those who read the question carefully produced an acceptable quadrilateral.  Others drew a 
parallelogram, or else constructed BD, instead of AD, as being equal to AB. 

 
(c) There were some good loci constructed.  Candidates should be made aware that the instruction 

“inside the quadrilateral ABCD” implies that the loci is expected to go across the whole 
quadrilateral and not just a small part of it.  The common errors were to construct a perpendicular 
bisector of AB or BC or to draw the diagonal BD. 

 
(d) Competent candidates identified P correctly, and obtained it to an acceptable degree of accuracy. 
 
Answer:  (a) 127°  (b) correct ABCD  (c)(i) circular arc, centre C (c)(ii) bisector of angle ABC 

(d) approx. 2.24 cm 
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MATHEMATICS D (CALCULATOR 
VERSION) 
 
 

Paper 4024/21 
Paper 21 

 
 
Key Messages 
 
To succeed in this paper, candidates need to have completed full syllabus coverage, remember necessary 
formulae, show all necessary working clearly and use a suitable level of accuracy. 
 
 
General Comments 
 
Many candidates continue to be unaware of the level of accuracy required in numerical questions.  It is 
essential that at least 4 figure accuracy is maintained in calculations if the final answer is to be given to 3 
significant figures.  Premature approximation usually results in the loss of accuracy marks and this may be 
substantial when several questions are involved.  Generally the scripts were well presented with candidates 
providing working to support their answers. 
 
It is important that care is taken when transferring answers from the working to the answer line as mistakes 
can lead to the loss of marks. 
 
Candidates are advised to check that their calculators are set in degree mode before evaluating 
trigonometrical expressions. 
 
The questions which candidates had most difficulty with were 2(c)(ii), 2(c)(iii), 5(d)(i), 5(d)(ii), 6(b)(ii), 7(c), 
8(e)(ii), 9(d), 10(c) and 11(a)(ii) 
 
 
Comments on Specific Questions 
 
Section A 
 
Question 1 
 
Throughout this question on trigonometry, candidates using the most direct methods for right-angled 
triangles were the most likely to obtain accurate answers.  Correct trigonometrical reasoning was sometimes 
spoilt by poor calculator work. 
 
(a) The expected answer of 4.28 comes directly from 4.5cos18.  This was often achieved.  Some 

candidates lost a mark due to the accuracy of their answer.  They need to remember that answers 
are expected to be given to 3 significant figures, or at least to have written a more accurate answer 
in the working space prior to the final answer.  The most common error was to use ‘sin’ instead of 
‘cos’. 

 
(b) (i) The accurate answer of 36.0° comes directly from sin–1 (6/10.2).  This was often achieved, but 

those candidates who found BC first and then used their value of BC to calculate the angle were 
likely to lose 3-figure accuracy.  More complex methods were also seen, such as the use of the 
cosine rule and the sine rule.  Candidates should avoid these approaches when the situation 
clearly relates to a right-angled triangle. 
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 (ii) The expected strategy here was two applications of Pythagoras.  The efficient way of doing this 

avoids finding BC.  If BC is evaluated, it must be sufficiently accurate to maintain 3-figure accuracy 
for the complete calculation.  This mark was easily lost with DC=11.7 leading to AD=5.7 frequently 
seen.  Some candidates tried to find AD directly by treating triangle ABD as a right-angled triangle.  
Other errors included 10.2 / 14.3 = 6 / AD and AD = 14.3 – 10.2.  For some, the only mark scored 
was for subtracting 6 from their value for CD. 

 
Answer:  (a)  4.28  (b)(i)  36.0°  (b)(ii)  5.68 or 5.69 
 
Question 2 
 
(a) (i) Several candidates scored full marks in this question on simplifying algebraic expressions.  Some 

removed the brackets accurately but were then unable to simplify the resulting terms correctly.  
Others wrote 1-5p as 4p, whilst some non existent brackets were seen by some candidates, 
leading to quadratic expressions. 

 
 (ii) This question on inequalities was often well done.  A common incorrect answer was x>-1.  Some 

candidates made basic errors at the outset leading to 2x>5+3, for example. 
 
(b) (i) A mixed response was seen to this algebra question.  Correct substitutions were often seen, but 

followed by wrong answers such as 3A, 3A/A and 2A. 
 
 (ii) This question was worked to a successful conclusion by a good number of candidates.  Those who 

did not score full marks usually had a correct start by reaching the stage xy = A + 2x 
 
(c) (i)(ii)  It was apparent here that a number of candidates did not seem to understand what was required.  

There were some attempts to work backwards from the answers.  These were not convincing.  
These parts were omitted by a number of candidates.  There were only a few derivations of the 
given equations that were convincing. 

 
 (iii) Candidates who omitted or struggled with parts (i) and (ii) often gave up and did not attempt this 

part.  These were relatively straightforward simultaneous equations to solve, and many candidates 
were successful.  A number who successfully reached 4x = 24 were unable to obtain x = 6.  Many 
candidates made this question more difficult than it needed to be by rearranging the equations and 
then making transposition errors. 

 

Answers:  (a)(i)  10p + 1  (ii)  x < -1  (b)(i)  3  (ii)  
2−y

A   (c)(iii)  x = 6  y = 31 

 
Question 3 
 
(a) (i) Most candidates answered this question on percentages correctly.  A common wrong answer was 

170. 
 
 (ii) A mixed response to this question on percentage profit with a fair number of correct solutions seen.  

Again, as in trigonometry, some candidates found it difficult to maintain the required 3 significant 
figure accuracy throughout the question.  Common errors were to omit the subtraction of $30 or to 
use a denominator of 170 or 200. 

 
(b) This question proved demanding.  There were many confused attempts using the given amounts 

and percentages in incorrect combinations.  Some used 115% rather than 85%, whilst others 
subtracted 160 from 647.50 instead of adding.  There were a few successful attempts to tackle this 
problem algebraically by constructing an appropriate equation from the given data.  This approach 
is to be recommended. 

 
Answer:  (a)(i)  30  (ii)  29.0  (b)  950 
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Question 4 
 
(a) (i) Several candidates obtained the correct answer of 20 in this question on angles, but some gave 40 

or 140. 
 
 (ii) This question was answered quite well.  The meaning of the word ‘bisect’ was not generally 

understood. 
 
 (iii) Most candidates sensed that the figure was a rectangle.  Very few were able to show how the 

previous answers of 20° and 70° were crucial in justifying why one of the angles was 90°. 
 
(b) (i) Many candidates used the data well to show that the corresponding sides were proportional.  This 

was spotted possibly more frequently than the equal vertically opposite angles, so that complete 
solutions were relatively rare. 

 
 (ii) A good number of correct calculations were seen. 
 
Answer:  (a)(i)  20°  (ii)  70°  (iii)  Rectangle  (b)(ii)  1.8 
 
Question 5 
 
(a) Candidates found this question on areas of parts of circles difficult with only a small number 

obtaining the correct answer.  The two arcs of A were not generally seen as being equivalent to 
one semi-circle. 

 
(b) Similarly here for the two arcs of B.  Even solutions adding 10 to part (a) were rarely seen. 
 
(c) (i) Candidates found this mark relatively easy to obtain.  Some did not draw all the lines of symmetry. 
 
 (ii) This part was answered well by the majority.  Some did not understand the question and gave 

answers such as clockwise or 90°. 
 
(d) (i) Many did not realise that the area of the shaded shape was a quarter of the area of the square.  

Some attempted to calculate the areas of the two parts and then add them together.  In this case 
one of the areas found was often incorrect. 

 
 (ii) There were few successful solutions to this part.  Although the mensuration of a circle is probably 

well known, not many candidates were able to use it effectively in the given context. 
 
Answer:  (a)  15.7  (b)  25.7  (c)(ii)  4  (d)(i)  25  (ii)  14.3 
 
Question 6 
 
(a) The required technique for finding the mean of grouped data is well known here, but care is needed 

in its application.  A good number of correct solutions were seen.  Some candidates consistently 
used wrong values from within the intervals and then correctly divided by 80.  Others divided by 6. 

 
(b) (i) This part on probability was well answered. 
 
 (ii) This question on probability was not so well done.  The use of 80

24  was a common error.  Many 
candidates did not appreciate that a product of probabilities was required here.  Some added two 
probabilities. 

 
 (iii) A pleasing number of correct, well-drawn histograms were seen.  Weaker candidates struggled 

with the more difficult frequency densities, but usually managed to add at least one correct column. 
 

Answer:  (a)  98.2  (b)(i)  
80
28   (ii)  

6320
992  
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Section B 
 
Question 7 
 
(a) Candidates produced a variety of valid ways to analyse this problem, and achieved much success.  

There were some who performed the appropriate calculations correctly but were unable to interpret 
the results accurately. 

 
(b) (i) Several candidates were able to evaluate the volume of the cylinder correctly.  Errors included the 

use of the diameter instead of the radius, and the use of an incorrect formula such as 2πr²h or 

3
1 πr²h. 

 
 (ii) This part required more care in the selection and evaluation of the appropriate formulae.  Some 

calculated the volume instead of the total external surface area. 
 
 (iii) There were few successful solutions to this part.  Common errors included omitting the answer to 

part (ii) in the calculation, or forgetting to adjust to square metres at the end.  30 x 30 000 was a 
popular incorrect answer. 

 
(c) There were relatively few correct solutions to this question on the volumes of similar shapes.  The 

usual error was to forget to take the cube root of the ratio 1000 : 512 
 
Answer:  (a)  130 g tin  (b)(i)  423 to 424  (ii)  319  (iii)  1050  (c)  7.2 
 
Question 8 
 
(a) The answer to this part of this question on the graphs of functions was usually correct. 
 
(b) The plotting of the points was usually accurate with many good graphs seen.  The most common 

error was the misplotting of the point (-0.5,0.4) which was frequently plotted at (-0.5,-0.4) 
occasionally candidates used a ruler to join the points. 

 
(c) This question was not answered particularly well.  Sometimes not all the solutions to the equation 

were given. 
 
(d) Some reasonable attempts to draw the correct tangent were seen.  As usual, the calculation of the 

gradient needed care. 
 
(e) (i) This part was often omitted.  Only a few correct answers were seen with many candidates giving a 

= 1 as their solution. 
 
 (ii) Again, this was often omitted.  There was rarely any attempt to draw y = x + a.  Only a few scored 

full marks.  There were a few solutions by factorisation, but for full marks, the method of 
intersecting graphs was required. 

 
Answer:  (a)  4.1  (c)  correct readings from graph  (d)  1 to 2  (e)(i)  -1  (ii)  -1, 1, 2 
 
Question 9 
 
(a) Many candidates recognised that the sine rule was required here and scored well.  Some 

candidates thought that the sides of the triangle were proportional to the opposite angles.  A few 
started with the correct sine rule, but lost the ‘sin’ by the time the expression was evaluated.  A 
common error resulted in AB = 65sin60 / sin 48. 

 
(b) There were many correct answers to this part, but there were several who just calculated 2

1 x 84 x 
65. 

 
(c) Many candidates recognised that the application of the cosine rule was required here and 

evaluated it correctly.  The most common wrong answer resulted from those who attempted to use 
Pythagoras in the triangle ACD. 
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(d) This question involving the angle of elevation was rarely answered correctly.  Marks were available 
for finding a correct AP in triangle ABC, and for a clear attempt to find the tangent of an angle in a 
vertical plane. 

 
Answer:  (a)  59.2  (b)  2360  (c)  129  (d)  31.9° 
 
Question 10 
 
(a) Most candidates were able to earn the mark by the correct use of Time = Distance / Speed. 
 
(b) This part was well answered.  Unsuccessful attempts usually had (80 – x) or (80 + x) as the 

denominator. 
 
(c) There was a mixed response to this question.  The required derivation of the given equation was 

successfully negotiated by a fair number of candidates.  Some lost marks because they had the 
subtraction the wrong way round at the outset.  There were others who had the subtraction correct 
but could not accurately rearrange into the given equation. 

 
(d) The formula for solving a quadratic equation is well known and continues to be a source of good 

marks for many candidates.  The roots were expressed correctly to one decimal place in most 
cases.  The inability to cope with the negative coefficient of x and / or the negative constant proved 
costly for some. 

 
(e) Candidates usually had the correct expression to evaluate.  The main error at this stage was in 

expressing the answer in the form required.  2.15 hours was usually given as 2 hours 15 minutes. 
 

Answer:  (a)  
x

320   (b)  
80

320
−x

  (d)  148.8  -68.8  (e)  2 h  9 mins 

 
Question 11 
 
(a) (i)(a)  A good number of correct vectors were seen. 
 
 (b) Again, this part was answered well. 
 
 (c) A mixed response to this question.  Weaker candidates found this part demanding. 
 
 (ii) Conclusions were required here and there were very few completely correct answers.  Candidates 

usually gave only one conclusion, either ‘equal’ or ‘parallel’. 
 
(b) (i) This question was answered quite well.  A common mistake was to see the triangle reflected in the 

y – axis. 
 
 (ii) A good number of correct triangles were drawn. 
 
 (iii) Some completely correct descriptions were seen, often regardless of whether candidates had 

drawn the correct triangles previously.  Many descriptions gave an incorrect centre.  Sometimes a 
second transformation was given. 

 

Answer:  (a)(i)(a)  rp
2
1

2
1 +   (b)  r + p – q  (c)  rp

2
1

2
1 +   (ii)  Equal and Parallel  (b)(i)  Triangle with 

vertices  (-2,0), (0,6), (0,7)  (ii)  Triangle with vertices (-2,0), (0,0),(0,-1)  (iii)  Rotation, 90° 
anticlockwise centre (0,3) 
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MATHEMATICS D (CALCULATOR 
VERSION) 
 
 

Paper 4024/22 
Paper 22 

 
 
Key messages 
 
To succeed in this paper, candidates need to have completed full syllabus coverage and remember 
necessary formulae.  All working must be clearly shown, and in numerical work, a suitable level of accuracy 
must be used in any given calculation, and maintained throughout a series of linked calculations. 
 
 
General Comments 
 
Scripts covering the whole mark range were seen.  Many were well presented, using the working and answer 
spaces effectively.  Clarity and neatness in presentation remain a problem for some candidates.  Working 
done in pencil is not always clear, and working done in pencil that is then over written in ink is not always 
easy to read. 
 
Candidates generally kept within the rubric when answering section B questions. 
 
Much of the algebra and trigonometry in Questions 1, 2 and 9, gave candidates at all levels opportunities to 
gain marks. 
 
Plotting and drawing in the graphical question was generally successful. 
 
There was a good degree of success in the vector and transformation question. 
 
The construction of algebraic expressions, as required in the inequality in Question 2(d), and in the 
quadratic equation in Question 10 (b), was less successful than the manipulation of algebraic expressions 
already given as in Question 2.  Confidence in this aspect of mathematics could with advantage be applied 
elsewhere, such as in reverse percentage questions, where rules have been forgotten or have become 
confused.  Algebra would provide a means of thinking through a problem from first principles. 
 
Question 5, and part (a)(i) of Question 7, required the use of remembered mensuration formulae.  
Candidates need to be secure with these in order to tackle such questions successfully. 
 
The responses to the three dimensional aspects of Question 5(c) and Question 9(d) showed that 
candidates would benefit from practical work in these topics. 
 
Where results found in one part of a question can be used in later parts of a question, such as in Questions 
1, 5 and 7, candidates need to maintain a suitable degree of accuracy in order to reach an accurate final 
answer. 
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Comments on specific questions 
 
Section A 
 
Question 1 
 
(a) The angle asked for in the question could be found directly using the tangent ratio for a right-angled 

triangle.  Candidates using this approach were generally successful.  Those who calculated AC first 
either did not continue any further, or lost final accuracy by the time they had found BCA  by a 
different route.  The answer was given as 56.9 by a number of candidates. 

 
(b) (i) It was expected that Pythagoras’s Theorem would be used here to find BD first, leading to BD – 10 

for AD.  This was the most successful method.  The length of AD was not always converted 
accurately from metres into metres and centimetres.  It was common to see two final answers, one 
in metres and the other in centimetres.  Those candidates who rounded BD to an approximate 
value at this stage did not reach the correct final answer.  Other methods included the calculation 
of additional angles in order to use the cosine rule for AD.  Long methods such as this were often 
methodically incorrect and rarely accurate. 

 
 (ii) Again, the most successful candidates used the direct method available for a right-angled triangle. 
 
Answers:  (a)  57.0˚  (b) (i)  5 (m)  6 (cm)  (ii)  66.7˚. 
 
Question 2 
 
(a) Some candidates spotted the difference of two squares and factorised accurately.  Unsuccessful 

attempts included such as (4x – 1)(4x + 1), x(4x – 1) and (2x)2 – 1. 
 
(b) (i) The idea of substitution seemed to be generally understood.  There were some correct 

substitutions with the resulting fraction left with Q not cancelled.  There were some incorrect 
cancellations leading to answers such as 2 or 3Q, and some misunderstandings such as 2Q + Q = 
2Q2. 

 
 (ii) Successful solutions usually began with RP = 2Q + R and often candidates reached PR – R = 2Q.  

Other forms of rearrangement were not usually successful, with some candidates introducing 
squares and square roots. 

 
(c) The method of equalising coefficients was well understood and often totally successful.  Care is 

always needed whenever subtraction is required.  The method of substitution, once the substitution 
had been made, seemed to present more obstacles than the method of equalising coefficients.  
The fractions were rarely removed successfully from the resulting equation. 

 
(d) (i) Responses here showed that candidates need more confidence in constructing algebraic 

expressions from situations described in words.  Some answers given were purely numerical. 
 
 (ii) Again, more confidence is needed in constructing an inequality that matches the situation 

described in the question.  Sometimes correct algebraic expressions were used with a less than 
rather than a greater than inequality sign. 

 
 (iii) Some solutions offered here bore no relation to the work shown in part (ii). 
 

Answers:  (a)  (2x – 1)(2x + 1)  (b) (i)  3  (ii)  
1

2
−P
Q   (c)  (x =)  7  (y =)  - 1  (d) (i)  3.2x + 16  (ii)  x > 73.125  

(iii)  74. 
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Question 3 
 
(a) (i) Candidates seemed to understand the idea of discount.  Some gave the discounted price, $(1080 – 

43.2) as the answer.  Candidates did not always make clear in their working whether they were 
using dollars or cents.  Some candidates found 4% of 3000. 

 
 (ii) This part was generally well answered.  Using the denominator 45 was a common error.  Some 

candidates gave the answer 9. 
 
 (iii) Again, this was generally understood and successfully solved.  The calculation was sometimes left 

incomplete, with only 
45.03000

75.1302
×

 evaluated.  A common error in this part was to divide by 

1302.75.  Some candidates were still trying to apply the 4% from part (a)(i). 
 
(b) Clearly, some candidates remembered the correct procedure to solve this problem.  In a few cases, 

a correct algebraic equation was constructed and solved.  Candidates could well be encouraged to 
develop this latter approach.  Some candidates stopped after finding $4.80.  The most common 

misconception here was to apply the 12
2
1 % increase to $5.40.  87.5% and 112.5% of $5.40 were 

also seen. 
 
Answers: (a) (i)  43.20  (ii)  25  (iii)  3.5  (b)  0.6. 
 
Question 4 
 
(a) (i) The angle sum of a triangle was often well used here. 
 
 (ii) Most candidates spotted the vertically opposite angles. 
 
 (iii) Candidates showed confidence in applying the relevant property of parallel lines. 
 
(b) (i) The basic elements required here were generally well known, candidates gained at least one of the 

marks for a correct pair of equal angles.  Solutions that did not gain full marks usually omitted to 
state a valid reason for the equal angles chosen.  A common misconception was the assumption 
that AB and ED were parallel.  There were attempts to show similarity using ratios. 

 

 (ii) Care was needed here to use the factor 
5
2  correctly, and to remember to add 5 to 2.2 when 

reached.  The common error here was to use ratios involving 2×5. 
 
Answers:  (a) (i)  102  (ii)  102  (iii)  78 (b) (ii)  7.2 
 
Question 5 
 
(a) The relevant formula for arc length was reasonably well known, but completely correct solutions in 

this part were rare.  The successful solutions were those that had a clear grasp of the four separate 
parts of the given perimeter.  The arc AD was frequently subtracted from the arc BC.  The 

individual arcs were sometimes seen with 25’s and 20’s included.  Fractions of 
2
1  and 

3
1 instead of 

360
150  were also seen, and some candidates used the formula for the area of a sector.  Some 

candidates thought they were using radians. 
 
(b) Subtraction was relevant here so candidates were more successful in this part, although the 

addition of areas was sometimes seen.  Some candidates found the difference of the radii before 
applying the area formula.  Again, inappropriate radian forms of the area formula were sometimes 
used. 
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(c) The relationship between sector and cone was generally missed.  Common speculative answers 
given included 20 and 10.  Some candidates used an area rather than an arc length. 

 
Answers:  (a)  220  (b)  2130  (c)  8.33. 
 
Question 6 
 
(a) Generally, there was a good response to this question on data handling, with candidates exhibiting 

clear ideas of the structure of the appropriate formula.  There was some use of class widths that 

led to answers such as 
150

1500 .  Division by 6 was sometimes seen. 

 
(b) (i) Candidates used the given table to good advantage here.  Some candidates forgot to include the 

25 from the next class interval.  There were some whole number probabilities offered. 
 

 (ii) The correct procedure and probabilities were used by some candidates.  Using 
150
40  led to the 

answer 
75
16  which was seen on occasion.  For those candidates who appreciated that another 

probability was required here, the usual choice seemed to be 
150149

30
or

.  It was often not 

appreciated that there were two possibilities to consider.  For these candidates, 
75
8  was a 

common wrong answer. 
 
(c) A good number of well drawn histograms were seen.  Some candidates did not appreciate the 

significance of frequency density, giving heights that assumed an interval width of 10 throughout. 
 

Answers:  (a)  158  (b) (i)  
150
60   (ii)  

22350
4800 . 

 
Section B 
 
Question 7 
 
(a) (i) Usually a mark was gained for using a relevant area formula in this question on mensuration.  A 

common incorrect answer was 168 from 8×21.  There was some confusion between curved surface 
area and volume in the choice of formulae here.  The open cylinder was not always successfully 
negotiated. 

 
 (ii) Responses to this part did not always use the information given in the question correctly.  For 

example, 150 could be included in the calculation without being multiplied by 30 000, or 150 × 

30 000 could be evaluated, ignoring the answer from part (a)(i).  
150

30000   was also evaluated.  The 

conversion to square metres was not always successful. 
 
(b) (i) In this part, the formulae for a sphere were given at the start of the question.  Many candidates 

forgot to divide by 2 when applying them to the hemisphere. 
 
 (ii) Usually four times the previous answer was carried over to this part, but dealing correctly with the 

five circular areas involved proved challenging for many candidates. 
 
 (iii) The formula for the volume of a sphere, stated at the start of part (b), was not always successfully 

used to deal with the four hemispheres involved.  As well as using four whole spheres, a common 
error seemed to be to omit any reference to the cylinder. 

 
Answers:  (a)(i)  874  (ii)  3070  (b)(i)  77.0  (ii)  500  (iii)  2410. 
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Question 8 
 
(a) Candidates were usually able to complete the table accurately in this question on functions. 
 
(b) There were a good number of well drawn curves using the axes given in the question. 
 
(c) The essence of this part of the question was generally understood.  Candidates usually managed 

one or two solutions, if not always all three. 
 
(d) A good number of correct tangents were seen.  Care is always needed in calculating the gradient 

of a tangent, especially when it is negative. 
 
(e) Candidates were not always able to deduce from the question that drawing the line y = x was an 

essential part of solving the given equation.  Those candidates who did realise this completed the 
solution accurately. 

 
(f) Again, the implications of this part were not always appreciated.  Candidates need more 

confidence in dealing with ranges of this sort. 
 
Answers:  (a)  - 2.1  (c)  - 0.6,  1,  1.6  (d)  - 2.75  (e)  1.7  (f)  1 < k < 2 
 
Question 9 
 
(a) As expected, most candidates used the sine rule here.  Some lost the “sin” when transposing their 

formula.  Or perhaps they had cancelled it.  There were a number who started with ratios that did 
not include “sin”. 

 
(b) There were many correct evaluations of the cosine rule here.  The angle required in the formula, 

122˚, had to be deduced from the diagram.  Not all candidates were successful in this. 
 
(c) The formula required here is clearly well known, and candidates generally used it accurately.  

Some candidates forgot to include sin 122˚. 
 
(d) This problem had two components.  Candidates needed to find AP = 30sin58˚ from the original 2-D 

diagram.  They then needed to use it accurately in a separate right-angled triangle in a vertical 
plane to calculate the height of the tower.  Part marks were awarded for each of these components, 
but they were rarely seen together forming a complete solution. 

 
Answers:  (a)  42.3  (b)  83.9  (c)  814  (d)  17.2. 
 
Question 10 
 
(a) Candidates generally gained part marks here.  The usual reason for not gaining full marks was that 

PS = PQ was used without justification. 
 
(b) (i) Again, finding the relevant algebraic expression was challenging.  10 – x appeared quite often. 
 
 (ii) There were a number of fully explained solutions based on the area of triangle PBQ or on the 

length of PQ.  In some cases, where 40 – x had been found in the previous part, candidates 
appeared to be working back from the answer. 

 
(c) (i) This was straightforward for some candidates.  Others did not get anywhere by starting with  

x2 – 40x + 250 = 1100. 
 
 (ii) The correct formula appeared to be well known.  Care is always needed when evaluating the roots. 
 
(d) This was no problem for some candidates.  Many candidates omitted this part. 
 
Answers:  (b)(i)  40 - x  (c)  (ii)  7.8   32.2. 
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Question 11 
 
(a) Most candidates choosing this question understood the nature of vectors.  Some candidates used 

expressions with upper case letters or expressions containing mixtures of vectors and numbers 
that were not acceptable as vectors. 

 
 (i)(a) This part was generally well done. 
 
  (b) Again, the general principles required in this part were understood.  Care was needed in combining 

the relevant vectors correctly. 
 
  (c) This part was generally well done. 
 
 (ii) That the given points all lay on the same straight line was obvious to most candidates.  This 

observation had to be backed up from correct work in the preceding parts.  Getting the ratio of 
appropriate lengths correct proved tricky. 

 
(b) (i) There were many correct triangles seen in answer to this part. 
 
 (ii) The correct position of triangle C proved harder to find. 
 
 (iii) Candidates usually found some marks in this part, and there were a good number of complete 

answers.  Sometimes the transformation was thought to be a shear or an enlargement. 
 

Answers:  (a)(i)(a)  - p + q  (b)  
3
1 (4q – p)  (c)  2q – p 

27


	4024_w12_er_11
	4024_w12_er_12
	4024_w12_er_21
	4024_w12_er_22


<<
  /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
  /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

  /CreateJDFFile 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 [600 600]
  /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
  /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

  /CreateJDFFile 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 [600 600]
  /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
  /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

  /CreateJDFFile 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 [600 600]
  /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
  /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

  /CreateJDFFile 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 [600 600]
  /PageSize [595.440 841.680]
>> setpagedevice




