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MFP3

Question 1

Student Response

Commentary

The exemplar illustrates a common error in part (b).
The candidate presented a correct solution to part (a). Correct values were substituted into
the given Euler formula, evaluated correctly and the final answer given to the required degree
of accuracy as requested in the question.
In part (b) the candidate applied the given formula incorrectly in line1 by using 2×0.1×f(3,2)
instead of 2×0.1×f(3.1,y(3.1)) in the final term on the right-hand-side.
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Question 2

Student response



Commentary

The exemplar shows the most common error that was made by candidates answering this
question.
The candidate omitted the negative sign from the coefficient of y when writing down the

integrating factor. The candidate should have used   xx dtan
e which would lead to cosx, not

secx, for the integrating factor; however 2 marks were awarded for a correct follow through

integration and simplification of xseclne . Although line 4 contained a slip, it is clear from line 5

that the candidate had integrated both sides of   xxy
x

tan2sec
d

d
 with respect to x so both

marks were awarded on follow through. Even though the candidate’s work was correct on
follow through the original sign error led to an integral which is stated in the formulae booklet
so work had been significantly eased and the only other available mark to the candidate was
for use of the boundary condition, y=2 when x=0 to find the constant of integration, c, which
the candidate scored in line 12 of the solution.
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Student Response
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Commentary

The exemplar illustrates the common wrong assumptions in parts (a) and (b)(i).
In part (a) the candidate wrote down the wrong coordinates for the point A without showing
any method. Since the coordinates are the same it was clear that the candidate had
incorrectly assumed that the point A lay on the line y=x and that angle AOx = 45º. In part
(b)(i) the candidate gave the common wrong answer, 5, for k so equated k to the radius
rather than the diameter of the circle. The candidate stated the incorrect value, 1, for tan
which confirmed the candidate’s incorrect assumption that angle AOx = 45º. In part (b)(ii) the
candidate showed good examination technique by listing the three results for converting
between cartesian and polar coordinates. The candidate correctly expanded the brackets in
the given cartesian equation of the circle, applied the three conversions and obtained the
correct polar equation of the circle in the form requested in the question.
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Question 4

Student Response

Commentary

The exemplar illustrates an excellent solution to the worse answered question on the paper.
The candidate recognised that the integral was improper because the interval of integration
was infinite. In line 2 the infinite upper limit was replaced by a and the ‘limit as a→∞’ 

indicated. In line 3 the integral of
14

41




xx
was found correctly and in line 4 a law of

logarithms was used to write the difference of the two logarithms as a single logarithm. In line
5 the limits a and 1 were considered correctly. In line 6, which is the stage many candidates

omitted, the candidate had realised that
14 a

a
required a further rearrangement to

a

1
4

1



before the limit as a→∞ could be taken. In line 7 the candidate correctly found the limit as

a→∞ of 




















a

1
4

1
ln to be 









4

1
ln and subsequently evaluated the improper integral to the

form requested in the question. Although line 8 could have been omitted in the candidate’s
solution, all other steps were required to show the process used.
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Student Response



Commentary

In part (a) the candidate’s initial thoughts were to apply the general particular integral for the
case where f(x) is of the form psinx+qcosx but with the brackets around the ‘Acosx+’ and the
subsequent working, benefit of doubt was given and the ‘Acosx+’ was ignored. It would have
been clearer if the candidate had crossed out the ‘Acosx+’. The candidate showed good
examination technique by equating both the coefficients of sinx and the coefficients of cosx to
confirm that k=2 was the solution in both cases. In part (b) the candidate formed and solved
the auxiliary equation correctly but then gave the incorrect complementary function, the
power of e should have been −x not −1. Follow through credit was given for adding the
complementary function to the particular integral to give the general solution and also for
applying the boundary condition y=1 when x=0 correctly on follow through but since the
candidate’s differentiation of the general solution did not require the product rule, no further
marks were available.
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Student Response
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Commentary

The exemplar illustrates the common error resulting in the loss of the final 2 marks for part
(b).
In part (a)(i) the candidate displayed excellent skills in the methods of differentiation and in
the use of brackets when applying the product rule and chain rule to find f″(x). The

candidate’s squared brackets in line 4 hold the correct differentiation of x2sec
2

1
which many

other candidates could not find correctly. In (a)(ii) the candidate started by writing down the
relevant terms in the general Maclaurin’s theorem then substituted the correct unsimplified
values using the answers from (a)(i) before completing the solution to obtain the printed
answer. In part (b) the candidate recognised the need to use the series expansion from (a)(ii)
and also the series expansion for sin3x but before the limit had been taken the candidate had
not explicitly reduced the numerator and denominator to a constant term in each so in effect

the limit taken would result in 0/0. If the candidate had written

x

x

6

27
3

2166

1




where the examiner

has written an inverted V in the final line, 2 further marks would have been awarded.

Mark Scheme



Question 7
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Student Response



Commentary

In part (a) the candidate displayed good examination technique by quoting the general
formula for the area in polar coordinates referred to on page 8 in the booklet of formulae. The

candidate made an error in squaring 




e6 and so lost the mark for finding r2 but still gained
the method mark for integration, even though the final term is incorrect on follow through, as
two of the three terms have been integrated correctly. The candidate also lost the final
accuracy mark. In part (b) the candidate had drawn a correct sketch but the -coordinate for
B, one of the end points, was incorrect since the 0 should be 2. Examiners expected
candidates to give answers in exact forms rather than use decimal approximations so (e2,2)
would have been given B1 but (7.389,2) would not have scored the B1. In part (c) the
candidate found the coordinates of the point of intersection by first equating the rs and

forming and solving a quadratic equation in 



e . Credit was awarded for rejecting the
negative solution although it would have been sufficient if the candidate had just stated ‘not

possible since 



e >0’. The candidate gave the correct exact coordinates for P but then in

squared brackets gave a 3 d.p. approximation. If the  ln3 had not been seen, the final mark
would not have been awarded for (3, 3.451).
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Student Response



Commentary

The exemplar illustrates a correct solution with all necessary steps clearly shown in obtaining
the printed answers.

In part (a)(i) the candidate picked up an easy mark in line 2 for getting t
t

x
2

d

d
 , a further

mark in line 3 for quoting a relevant chain rule and the final mark for a correct completion to
the printed result stage. In part (a)(ii) the candidate differentiated the result shown in (a)(i)
with respect to x and by line 2 had finished all the required differentiation and scored the 2
method marks. The remaining three lines showed clearly the completion to the printed result.
The candidate started part (b) by multiplying out the brackets in the first differential equation
and then clearly showed how the results from parts (a) were used to obtain the second
differential equation. In part (c) the candidate wrote down and solved the auxiliary equation
and in line 4 stated the solution for y in terms of t. A closer examination of this line suggests

that the candidate may have initially made the common mistake of writing xx BAy ee 3  

but the final line confirmed that any error had been corrected by use of the substitution

xt  and the candidate was awarded full marks for the correct solution.
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