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Q1. On the whole this question was fairly well done, but a common misunderstanding was what was meant by an obtuse
angle, many giving the answer as the reflex angle DEF and were only able to benefit from 3 marks out of 5. Clearly,
knowing what is meant by reflex and obtuse is a very low grade, so students at this level do need to be made aware
of the concepts. A pleasing number of students were able to pick up one mark for the angle sum of a hexagon and
for some this was the only mark awarded. A significant number of candidates incorrectly thought that angle EDC
was 144° because it was opposite angle ABC.
Incorrect solutions that in some cases led to correct answers included making incorrect assumptions, eg that FDC or
AED were straight lines. By far the most common correct method, was to calculate the total for the angles in a
hexagon, find angle EDC by interior angles and find the remaining angle for reflex FED and then finalise by
subtracting FED from 360°.
Some very clever responses were seen involving a thorough understanding of angles on parallel lines which was
very pleasing.
Q2. If candidates knew how to apply the cosine rule they made a good attempt at this question, but many showed they had
no idea how to find which of the angles was the biggest. It was surprising that at this level students do not realise
that the largest angle in a triangle is opposite the largest side. A correct use of the cosine rule to find any of the
three angles was credited with M1. Some worked out the two smaller angles and subtracted the sum of these from
180° which was a perfectly acceptable method, although a bit long-winded. We saw a good number of fairly accurate
diagrams where students had measured the angle, but the insistence on the angle to 1 decimal place usually meant
no marks were awarded. It must be stressed to students that when a question says 'Work out...' a calculation is
required. If we wanted an accurate diagram, we would have asked for one. On the other hand, if a student did not
know how to start or how to find the largest angle, a fairly accurate diagram was sometimes seen to be useful.
There were a number of students who could correctly substitute into the Cosine Rule but then struggled to rearrange
it correctly. There were also a significant number of responses where a Right Angled Triangle was assumed.
Q3. This was a challenging question to gain all four marks. Construction questions need correct construction lines (i.e.
arcs) clearly seen. Many candidates gained the first two method marks by drawing correct arcs of length 6 cm from
A and B and then a further correct arc of length 10 cm from either A or B. A further arc of length 6 cm from either
of the two correct top vertices was required to complete the method process. The first two method marks were
independent but the final method mark was dependent on the first two awarded. Many candidates gained 1 mark by
drawing arcs of 10 cm from A and B and producing a "stretched" parallelogram as a result. Tolerance of ± 2mm was
allowed on all arcs. A special case of 1 mark was awarded for a correct rhombus without any construction lines.
Q4. Most students recognised that this question was a straightforward application of the cosine rule. As such, most made
a successful start to the question. A large number of students completed correctly to give an answer of 10.2. Errors
on the way to the answer included inaccurate applications of correct operator precedence (BIDMAS) and a lack of
square rooting a correctly evaluated expression.
Q5. Part (a) required the use of angles on a straight line and angles on parallel lines. The most common successful approach
was to work out angle ABC as 68° and then use alternate angles.
Some students thought that angles BCD and CDE were equal. The most direct way of working out the answer to part
(b) was to use the sum of the exterior angles of a polygon. Many students did this, and were not penalised if they
had used an incorrect value for their answer to part (a). The most direct way of completing part (c) was to use the
interior angle sum formula for a polygon. Many students instead used the formula for the internal angle of a regular
polygon and came with the answer of 108, not noticing that this was smaller than some of the interior angles they
had already worked out in part (b). Some students worked out the sum of the interior angles they found in the
polygon.
Q6. Some very succinct solutions were seen. Other students employed the use of Pythagoras's Theorem and/or the cosine
and sine rules to take a longer route, sometimes losing accuracy along the way. There was some confusion in this
question as to which angle was the angle of elevation. A minority of students found the angle of elevation, angle
TAX, but then gave angle ATX as their final answer, thus losing the final accuracy mark.
Q7. Those students who realised that they had to use ab sin C for the area of a triangle generally then went onto gain 3
marks for the correct angle 59°. It was encouraging to see a good number of students realise that the second angle
came from 180 – 59.
Q8. The most common error seen in this question was to substitute the given values into the formula absinC. Others tried
to use Pythagoras's theorem to find the missing side of the triangle, incorrectly assuming that the triangle was rightangled. Some students did recognise that the most efficient first step was to calculate the value of angle BAC but,
having done that successfully, often stopped at that point or used their value in
angle ABC.

absinC rather than the value for

Q9. Many students only scored one mark in this question for finding at least one correct bound. It was very common for
students to use the lower bounds of v, u and a to find the lower bound of t. Some simply evaluated (27.3 − 18)/9.81
and then found a lower bound of this answer.
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Q10. In part (a) the angle of 57° was given by almost all students. Too many quoted 'alternate segments' or 'opposite angle'
rather than 'corresponding angles' (or other equivalent statements)
In part (b) the majority of students worked with the interior angles of the polygon. This depended on a correct method to
find the sum of the interior angles of a pentagon; some failed at this hurdle by quoting an incorrect sum – often 720
or 450 (from 5 × 90).
Q11. A number of different methods of solution were seen for this question. Whatever method was used, the first step had
to be to find the size of an interior angle of a pentagon. Following this, many used the cosine rule to find the length
of AD. This value along with one of the angles in triangle ACD or in triangle AXD was the used to find the height of
the pentagon. Occasionally, candidates worked with Pythagoras' theorem along with the length of AD to find the
height but this was seen less often. One common error seen was to assume that AD bisected angle EDC and so work
using incorrect angles in triangle ADC. Another common error was to use the area formula incorrectly with AD
being found but then used as the height of triangle ADC.
Q12. The correct reasoning processes needed to answer this question were
and UB (denominator) =
UB (b) − LB (c) . Responses tended to fall into three groups â&#128;&#147; students who followed the processes
shown above (generally gained full marks), students who knew something about lower bounds and upper bounds but
could not apply the reasoning correctly (1 mark) and students who had little or no idea of bounds (those who worked
out an answer using exact values and then took off 0.5 from their answer to get 8.35.) Sadly, a few students were
careless and omitted the '2' in the formula in their evaluation
Q13. Those who attempted to find angle L directly from the Cosine rule usually scored well. Some found angle K first and
went on to find angle L. Others found only angle K and then correctly calculated the area of the triangle but then
didn't make any more progress. A small number of students lost the accuracy mark for premature rounding.
Q14. A variety of starts were acceptable, the most common being x = 0.17 recurring then 10x = 1.7 recurring before
subtracting to reach 9x = 1.6 to gain the first method mark. A fraction equivalent (but not equal) to 8/45 then had
to be reached. Typically this was 16/90. In a minority of cases candidates split 0.17 recurring into 1/10 + 0.07
recurring. Marks were not awarded unless 0.07 recurring was shown (by working) to equal 7/90. The final accuracy
mark was then awarded for 9/90 + 7/90.
Q15. Those students who knew how to show the conversion of a recurring decimal into a fraction generally gained full
marks. Some tried to quote results such as 0.0666... =
such statement gained no credit.
Q16. The positioning of the given angle of 38° in the triangle challenged some candidates, resulting in calculating the length
of AB rather than BC. Those who opted to use trigonometry instead of Pythagoras, were usually successful, either
using cos 38° or sin 52°. In Q8(b) the lower bound responses were usually more successful than the upper bound.
Common incorrect answers for the latter were 38.4.
Q17. This question was answered very well on the whole with many students picking up full marks and those who didn't
generally picking up at least a mark for a formula such as T = m + g or just 6m or 9g.
Q18. A common error in setting up the equation was to double the area of the triangle rather than the area of the rectangle.
The majority of students were able to show the correct method to solve their equation and then substitute their
found value of x to find the area of the rectangle. Some did not read the question carefully enough and found the
area of the triangle, whilst others just found the value of 'x' and stopped there.
Q19. (a) Many students struggled to work accurately through the 'show that' often getting a bit muddled on the way or
omitting stages in their working. Those that were able to use the area of a trapezium formula rather than a rectangle
plus or minus a triangle had an easier option and were often more successful. In many answers, the lack of brackets
meant that a correct approach was not correct when read. Many students overcomplicated the working out of the
question, e.g. when using the area of a trapezium formula instead of multiplying both sides by 2 to get rid of the
half, many multiplied the brackets by the half first, even before expanding the brackets. This resulted in many
students making unnecessary errors and made the proof far more difficult than it needed to be. Some students
worked out the value of x in this part, showing a lack of understanding and gaining no credit.
(b) Many students have got the message that 'show working clearly' means that if they don't they will be penalised; though
of course there were still a small number that gave the answer without showing us where it came from. Some students
gave us both the positive and negative solutions to the quadratic equation and were penalised as clearly, x could
not be the negative value in this case. A number of students failed to understand the difference between "show" and
solve, attempting to solve the equation in (a) and then attempting a different method of solving, almost entirely
without success, in (b).
Q20. Parts (a) and (b) were both answered well, although a few students plotted (2, 1) incorrectly or had a negative value
of y for x = 2. Part (c) was more challenging with an answer of 5 occasionally seen, where the graph crosses the y
axis. Part (d) was not answered well by the majority of students with most unable to make a start. Some used y = 2x
− 1 instead of y = 1 − 2x.
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Q21. The first part was standard with the correct simplified expression 4 n + 1 often seen, although any correct form was
acceptable. There were still many students who thought the answer was n + 4, however. Part (b) proved to be
unknown territory for many of the students who had got both marks in part (a). It was expected that students would
take one of two approaches. The first was to replace n by (n + 1) to give the expression 4(n + 1) + 1. This was
acceptable although many students went on to 4n + 5 by expanding the bracket. An alternative approach was to
recognise that the difference between successive terms was 4 so the n + 1 th term was the nth term + 4. However,
many made the error of simply adding one onto their answer from (a).
Q22. This question was usually very well done. In part (b), it was occasionally difficult to identify the region particularly
when students shaded the correct side of each line and then failed to label the region with an R as requested in the
question. Students would be well advised to use either shading in or shading out (often easier to interpret) to show
their region as well as putting the label in their region. In part (b), some students confused over which lines to draw
and for example, drew y = 1 for x = 1. Part (a) of this question was done better than part (b). Most students gained
full marks on part (a). In part (b), it was not uncommon to see incorrect lines for x = 1 and y = −4.
Q23. Incorrect responses were rare in part (a). In part (b), many students gave the answer as x < 3 for which they gained
one mark. This was because they failed to appreciate the need to change the inequality sign when dividing by a
negative number. Part (c) was well done by most students with at least one mark usually being scored for a correct
substitution. Part (d) was again well done with just a few students not realising they had to multiply 3 by ( f+2).
Q24. Those who understood how to find an inverse function were generally successful in part (a) although some poor
algebraic manipulation did cause marks to be lost. In part (b) the majority of those able to make progress worked

with fg(a); it was not uncommon to see the correct initial equation of
but then no further progress. It
was pleasing to see some make the link with part (a) and so work with the fact that g( a) = f−1(1). Another successful
approach seen was to solve f(g) = 1 to get g(a) = 7 and solve that. It was clear in this part that some students do not
understand composite functions with fg(a) rather than gf(a) used or, in some instances, an attempt to multiply f by
g was seen.
Q25. The correct line was seen more often than not in part (a), frequently drawn from a table of values. Some students
still plot all the points from their table and then omit to join these with a straight line. In part (b) the required lines
were frequently confused with x = 2 and y = 3 drawn rather than x = 3 and y = 2. Some students attempted to just
draw a region without first drawing the lines x = 3 and y = 2; it is good practice to first draw all lines given before
attempting to identify the region. It is also imperative that students do make their chosen region clear.
Q26. Candidates who successfully attempted Q19(a) were then usually successful in Q19(b). A significant number did not
notice the demands of Q19(a) and proceeded to solve the given quadratic in the space allocated for Q19(a).

Q27. Answers should always be fully evaluated. In Q23(a) an answer of
was sometimes given, this did not gain the
mark for this part of the question. In Q23(b) those who used the functions in the correct order generally scored
both marks although a number of candidates were unable to simplify
correctly and so failed to gain the
final accuracy mark. Candidates who left their answer in a correct but un-simplified form also forfeited the accuracy
mark.
Q28. Students who understood the underlying principles behind histograms were generally able to score full marks. There
were occasions when all the bars were translated to the left – students would be well advised to ensure that they
look carefully at the frequency table for the widths of the bars.
Q29.The points given in the table were generally correct although the occasional error in plotting these was seen. Part (c)
was done very well but only the most able candidates were able to cope with part (d). In part (d) the method to be
used was specified in the question so the award of any marks depended on the evidence of the correct straight line,
y = x – 3, drawn on the graph; some students failed to do this and so could not be awarded any marks even if their
answer was correct.
Q30. Most students recognised that the two base angles were equal and wrote the equation 3x + 32 = 87 − 2x. Once that
was done virtually all of those students went on to find the correct value of x by solving the equation. A few students
thought that the remaining angle in the triangle was x and tried to set up an equation by using the angle sum of a
triangle. This was given no marks.
Q31. Only a few students lost marks by simply writing two correct solutions with no working. Substitution was generally
done well, with the occasional omission of a complete square root line over the whole of the discriminant and
sometimes the division line did not extend across to −6 ± .... The main cause of lack of marks was the incorrect
rounding of 0.6339745... which was required to 3 significant figures and not the 2 significant figures that was
frequently seen.
Q32. In part (a), many correct histograms were seen, often with little or no working. Some students just drew a bar chart
indicating
a
lack
of
understanding
that
the
area
is
proportional
to
frequency.
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Likewise, in part (b), many correct answers were seen although some found
Q33. No Examiner's Report available for this question

× 240 + 100, not

× 240 + 100.

Q34. The value of k required in this question involving an iterative process was 0.98 "98%" was not an acceptable answer.
Some students did more than was expected and used the iterative process to calculate the value of V1.
Q35. No Examiner's Report available for this question
Q36 As this question only involved positive terms most candidates were able to successfully expand a pair of brackets
usually the first two brackets (x + 1)(x + 2) although a few still made arithmetical errors with multiplying simple
values like 1 × 2 and writing 3 as their answer. Once one set of brackets had been expanded candidates generally
seemed to be able to then expand this over a third bracket and were more successful when systematically multiplying
each term across the bracket. They usually also then went onto get the second method mark for at least half the
terms written correctly. There were some candidates who tried to do all three brackets in one step, usually leading
to few marks being awarded.
Candidates needed to be careful in copying their own work, often losing a mark when re-writing their answer out
incorrectly in the next stage of their working. For example, having given x3 in their second stage of working, ending
up writing x2 + 6x2 + 11x + 6 as their final answer.
Q37 No Examiner's Report available for this question
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