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ADDITIONAL MATHEMATICS

Paper 0606/12
Paper 12

Key Messages

Candidates should be encouraged to check that they have read each question carefully so that they give the
answer in the correct form. If a specific form in not requested they should remember that non-exact answers
should be given correct to three significant figures and angles in degrees to one decimal place, as stated on
the question paper.

General Comments

Well prepared candidates were able to show their skills in applying their knowledge of the syllabus content.
For these candidates, there appeared to be no timing issues. There were, however, candidates who were ill-
prepared for the examination. This resulted in many questions that were poorly done or not attempted at all.

Many candidates are now setting out their solutions in an ordered and tidy fashion, thus making the marking

process more straightforward. It appears that Centres are now only giving extra paper when absolutely
necessary, a practice which is more than welcome and will hopefully continue.

Comments on Specific Questions

Question 1

This was intended to be a relatively straightforward question for the start of the paper, but very few
candidates were able to get full marks. There was no real pattern of errors in a type of question that should
be familiar to all candidates.

Answer: a=3,b=2c=1
Question 2

Most candidates adopted the approach of considering the discriminant of the quadratic equation. The
correct critical values were obtained by most of those who did not make any algebraic slips in the
consideration of the discriminant. Full marks were extremely rare as the most common final answer given
was k > % k < g Candidates did not consider the fact that, to lie below the x-axis, k < g is the only
correct condition.

Answer: k < g

Question 3

Most candidates realised that they needed to write the left hand side of the given expression in terms of a
single fraction. This was usually done correctly apart from the occasional error in the expansion of

(1+ sin )2 . Use of the correct trigonometric identity was common. However, some candidates did not show

a correct factorisation of the numerator which would then result in a common factor in both numerator and
denominator leading to the required result.

58 CAMBRIL

eshllies . .
&P International Exami

\PA CAMBRIDGE



Cambridge International General Certificate of Seconda
0606 Additional Mathematics November 201
Principal Examiner Report for Teachers

Question 4
Some candidates are still unfamiliar with the set notation used in the first tw

(i) The most common error made was to list the elements in set A an
elements in set A.

(i) Listing of the elements in set B and then not stating the number o
common error made.

(iii) Follow through marks were available for those candidates who h
and then correctly found the union of their sets A and B.

(iv) Follow through marks were available for those candidates who had incorrectly listed sets A and B
and then correctly found the intersection of their sets A and B.

Answer: (i) 3 (ii) 4 (iii) 60°, 240°, 300°, 420°, 600° (iv) 60°, 420°
Question 5

Q) Most candidates were able to obtain some marks for attempting to integrate. The most common
errors involved the sign and magnitude of the cos3x term.

(i) Candidates should be reminded that the word ‘Hence’ implies that candidates need to make use of
work just completed. Many candidates did not see the connection between parts (i) and (ii) and
started the question again. Candidates were required to show that the answer could be written in
the form a +b. It had been intended that this would be a relatively straightforward exercise of
substituting limits into the result from part (i). However, many candidates made use of their
calculators and gave decimal answers for the terms obtained from 9x. Many errors were also

. . 1 o
made when attempting to evaluate the terms obtained from gcos 3x, due to calculators being in

the incorrect mode.
o 1 . 1
Answer: (i) 9x EcosBx (+ c) (i) 8 +E

Question 6

This question was ‘misread’ by many candidates, hence the need for candidates to read a question carefully.
Many ignored the first statement that 2x 1 was a factor of f(x). Those candidates that did obtain an

equation using this fact then often did not make use of it subsequently. Many chose to equate both f(2) and
f( 1)to zero and solve the resulting equations simultaneously, never using the information concerning the
remainders. Very few correct solutions were seen.

Answer: a= 2, b=g

Question 7

Provided candidates realised that part (a) involved permutations and part (b) involved combinations, most
were able to gain marks. Part (b)(iii) was the most problematic with candidates not realising that different
cases needed to be considered

Answer: (a)(i) 360 (i) 120 (b)(i) 924 (ii) 28 (iii) 672
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Question 8

(i) Completely correct sketches were common, showing that candida
the modulus function. Common errors, however, included placing
itself rather than in its correct position in the second quadrant.

(i) Many candidates stated the coordinates of the cusps as stationar
for this. Sign errors and misunderstanding of the modulus functi
were not able to find the correct coordinates.

(iii) Very few correct solutions were seen in what was intended t

Cambridge International General Certificate of Seconda
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question leading on from part (ii). Many candidates did not attemp

Answer: (i) S1,.22 i) k>
2 4 4
Question 9
(a) Provided it was recognised that differentiation of a product was involved, many candidates were

able to obtain a fully correct solution. There were occasional errors in signs and the omission of a
factor of 2 in the differentiation of In(2x + 1).

(b) (i) Most candidates realised that they needed to differentiate a quotient. Problems occurred with the
algebraic manipulation of often correct results to obtain the given answer.
(i)  Again, many candidates did not recognise the significance of the word ‘Hence’ and tried to
integrate without making use of the result from part (i). Few correct solutions were seen.
(iii)  Yet again, the word ‘Hence’ was not appreciated with many candidates attempting to start the
question again. All that was required was a substitution of limits into the response for part (ii).
3
Answer: (a) X +12x%In(2x +1) (b)) —2_ (+¢) (i) 22
2x +1 X +2 3
Question 10
Q) Most candidates were able to use Pythagoras’ theorem and obtain a correct length for the line AB.
(i) Many correct responses were seen from candidates who were well prepared in coordinate
geometry.
(iii) This was intended to be a discriminating question, and many candidates were unable to make an

attempt at this part.

— 4
The most straightforward approach was to find the displacement vector AB = 5 and then use

— 1 S2 — 1 2
the fact that OC = 4 + 4 or OC = 4 + g4 Very few candidates used this approach.

Most who attempted this part usually made use of Pythagoras’ theorem together with their answer
to part (ii) and were usually able to gain most, if not all, marks. Some candidates attempted a
method using the area of the triangle ABC and their answer to part (ii) with varying degrees of
success.

Answer: (i) v20 (i) y= 2x+6 (iii) (3,0) and ( 18)
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Question 11
@) (i) Provided candidates were aware of the identity matrix, most gave t

(i)  Many correct solutions were seen. Some candidates squared e
out correct matrix multiplication.

(ili)  Many candidates were able to obtain a correct inverse matrix
performed another unnecessary matrix multiplication (often the i
resulted in an incorrect matrix.

(b) Most candidates were able to attempt to find the determinant of
errors. Few were able to complete the question correctly. Havi
that had no real roots, many contrived to find real solutions for this equation, not realising that they
had to show that the equation did not have real roots.

4 3 16 9 13 $9
Answer: (a)(i) (ii) (i) ——
4 3 12 13 100 312 16

Question 12

@) (i) Few candidates found the correct range with many candidates finding the values of f( 10) and
f(8). The most common response was 191 y 299, with candidates not taking into account that
there was a minimum value when x =0.

(i)  Very few correct solutions were seen. Most candidates did not realise that they needed to give
values of x which made the given function a one-one function.

(b) (i) Many correct solutions were seen showing a good understanding of inverse functions.

(i)  Most candidates who attempted this part of the question were able to apply the correct order of
operations to solve the given equation. Problems arose when it came to solving the resulting
equation, with many incorrect methods seen, many of which led to a fortuitously correct answer,

the most common error of this type being In5x =In5, x ::n_g =1.
n

Answer: (a)(H)$ 1 y 299 (i) x Oorequivalent (b)(i) g *(x)=In XT+2 (i) x=1
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ADDITIONAL MATHEMATICS

Paper 0606/21
Paper 21

Key Messages

In order to do well in this paper, candidates need to have a sound knowledge of all the subject areas on the
syllabus. Candidates should remember that in order to be accurate to 3 s.f. they should work to 4 s.f. up to
the end of the calculation and only then give the final answer to 3 s.f. Too often candidates either rounded
too early or did not work to sufficient significant figures throughout, thus losing marks.

General Comments

There were the usual wide spread of marks with many candidates demonstrating a thorough grasp of all
subject areas. However, there were a number of candidates who should perhaps not have been entered for
this syllabus as they only achieved single figure scores on this paper.

Candidates answered the following questions well: Question 1 (inequalities), Question 2 (surds), Question
5 (indices) and Question 6(a) (binomial expansion).

Candidates had most difficulty on the following questions: Question 4(iii)) (logs), Question 6(b) (more
demanding binomial), Question 8 (graph), Question 9 (relative velocity), Question 11 (calculus involving
exponentials).

Candidates should be dissuaded from answering in pencil first and writing over this attempt in ink as this can
lead to legibility problems.

Comments on Specific Questions

Question 1

Almost all candidates were able to successfully factorise the correct quadratic equation. Inevitably a few got
the signs reversed, a few chose 2 and 3 as the relevant factors of 6 and a number chose to use 5 and 1.
Those who factorised correctly usually went on to identify 1 and — 6 as the critical values and those who
used the formula were also successful in this respect. The final step of putting the critical values into the
correct inequality proved to be more difficult. Many produced two separate inequalities without linking them,
with x< 6, x <1 being the most popular incorrect answer. Quite a number produced diagrams with all the

potential inequalities displayed but did not clearly identify the correct answer.
Answer: 6<x<1
Question 2

Most candidates knew that they needed to square the numerator before rationalising but many were let down
by errors in evaluation, particularly sign errors. Some candidates made things more difficult by not

simplifying the numerator and (80 1645 + 4) being multiplied by (\/g +1) was often seen. Even those who

6845 + 4
4

arrived at the correct expression of often divided only one of the terms in the numerator by 4.

Answer : 17\/5 +1
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Question 3

0

(ii)

Cambridge International General Certificate of Seconda
0606 Additional Mathematics November 201
Principal Examiner Report for Teachers

This part was generally well done with the vast majority of candida
the chain rule. However, a number of candidates corrupted a
factor of 2 inside the bracket.

Most candidates made some attempt to use part (i) but only the
Many did not realise that they needed to use both x =12and x

An error that was often seen was the use of 12 + p for x rath
seemed unaware of this application of calculus and made no atte

7

Answers: (i) 2 %x S5 (i) —256p

Question 4

This question prompted a variety of responses and, in many cases, indicated considerable uncertainty about
logarithms.

0
(ii)

(i)

A common incorrect answer was 25.

Answers of é and 1 — 5 = — 4 were often encountered, whilst many candidates left their answer as

log, 1 -5.
Candidates found this part challenging and were not able to cope with the change of base. The
misconceptions often led to the incorrect answers of éxl and %+ % .

Answers: (i) 10 (i) =5 (i) %

Question 5

This question was answered well by many candidates, including some who struggled elsewhere.
Manipulation to produce and solve two linear equations was generally handled accurately although 9’
became 3¥ more often than it should. Those candidates who attempted the problem by using logarithms
usually made no progress, despite considerable determination by the candidates, leading to a plethora of
complicated equations.

Answers: x= 3,y= 0.5

Question 6

(@) (i)

(ii)

(b)

Answers: (a)(i) —160 (a)(ii) =130 (b) 16x? +32x +24 +E t—

This was generally well done although some candidates lost the minus sign, some did not cube the
two and a few had problems evaluating the binomial coefficient.

Candidates seemed to be familiar with this type of question and it was tackled well by many. Most
errors were due to mistakes with the signs but most candidates were adept at selecting the
relevant terms.

This question was not dealt with very well and many candidates left their unsimplified expansion as

their final answer. Dealing with products of powers of Jx was found difficult by most which often
resulted in just the first and last terms being correctly evaluated.
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Question 7

0] Many candidates did not appreciate the rigour required in a ‘show
the detail required to obtain all the marks. Most were able to est
was 3500 even though many used L for this length which caused

X
question. Many were not able to explain clearly that there were 14

(i) This part was done well on the whole even by those candidates w
candidates had difficulty dealing with differentiating negative po
tackle the problem. Quite a few forgot to find the value of L.

Answers: (i) x =10, L =210. Minimum

Question 8

This was a challenging question for many candidates.

0] Many used x on the horizontal axis and as a result were not able to score any further marks.

(i) Those candidates who did identify x* as required generally plotted the graph accurately and drew a
straight line as requested.

(iii) Those with a correct graph or a correct table of values were usually successful in establishing
values of a and b. There were some who calculated the inverse of the gradient and also some
whose y intercept was a little inaccurate, but most got appropriate values.

(iv) Few knew how to tackle this and those who did manage to use their graph often quoted their result
as x when it was, in fact, x°.

Answers: (i) x* (i) a=0.4,b=3.2 (iv) 4.8

Question 9

Completely correct solutions were rare and the vast majority of candidates had little or no idea about what
was involved in this topic. Many candidates were able to evaluate the speed required to get from P to Q and
the angle that PQ made with the bank. A number of these candidates then stopped, presumably under the
impression that they had answered the question.

Some thought that the boat should be steered at right angles to the bank. Others seemed to be happy
dealing with a sine or cosine rule calculation in which mixed measures of distance and speed occurred.

The few candidates who set up an appropriate triangle to find the required speed and angle usually did not
work to sufficient accuracy to earn all the marks.

Answers: Speed 5.23 ms™"; angle 39.6°

58 CAMBRIL

eshllies . .
&P International Exami

\PA CAMBRIDGE



Cambridge International General Certificate of Seconda
0606 Additional Mathematics November 201
Principal Examiner Report for Teachers

Question 10

0] Many candidates got AB correct using a variety of methods usuall
the cosine rule. Most knew to user  but many did not correctly i
just 1.4 or 1.4.

There were a variety of other values which were considered to be
Some candidates also included the lengths OA and OB in the peri
combined lengths and areas in their calculation.

(ii) The problems regarding the value of continued to hinder progre

either %absinc or %base x height for the area of the triangle als

Answers: (i) 74.1 cm (ii) 422 to 423 cm?

Question 11

0] Differentiation of e often proved a challenge with many candidates including an x or changing the
power. Many did not substitute x = 9 into their gradient function to get a numerical value and
proceeded to use their general gradient function in attempting to find the equation of the tangent.
This gained no credit.

(i) Integration of the function was not always successful and the correct limits for the area under the
curve were not always in evidence, with 6 often being used. Many tried to find the area under the
line by integration rather than use the easier method of finding the area of a right angled triangle.
This attempt was sometimes combined with the area under the curve in one integral disregarding
the fact that the limits were not the same.

Answers: (i) (6,0) (i) 1.5e*-3

Question 12
(a) Most candidates took the correct step of replacing cosec x by % but many then had difficulty in
inx

manipulating the expression to arrive at an equation in a single trigonometric function. A number
got the function inverted along the way. Those who obtained the correct expression for tanx
usually obtained the two correct answers.

(b) Candidates seemed confident working in radians and only a few resorted to degrees. Accuracy of
answers proved to be a stumbling block in this question together with the fact that many candidates
were not able to get four answers. A number of candidates just got 0.79 leading to 0.898 and did
not proceed any further. A sizeable number had no grasp of the concepts and started off by
expanding 7 sin (2y — 1) = 14siny — 7 or something similar.

Answers: (a) 164.1° 344.1° (b) 0.898, 1.67, 4.04, 4.81
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