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MFP3
Question 1

Student Response

Commentary

Although this question was generally answered very well by candidates, the exemplar
illustrates partial poor examination technique and also a common wrong value. In the
exemplar the candidate stated the values of 1k and 2k without showing any method. The

correct value for 1k gained two marks but if the candidate had miscopied the value from the

calculator display in this case, without showing the working, no marks could have been
awarded for method. The candidate gave a wrong value for 2k . Although no method was

shown, the value given was the same as that obtained by a significant number of other

candidates who showed that they had used  2 = 0.1ln 2.1 + 3.1k , that is, the candidate has

used +ry h instead of r 1y + k in finding 2k . No further marks could be awarded as all

subsequent marks were dependent on gaining the first two method marks.
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Question 2

Student response



Commentary

In the exemplar the candidate gave a correct solution to part (a) by equating coefficients to
form and then solve the four equations to find the correct values for the four unknowns a, b, c

and d. A significant number of candidates, like the one in the exemplar, wasted time by

finding an expression for
2

2

d

d

y

x
which was not required in the solution to find the particular

integral of the first order differential equation. In part (b) the exemplar illustrates a common
error. The candidate correctly solved the auxiliary equation 3 0m - = but incorrectly took this
to be a repeated root of an auxiliary equation to a second order differential equation and
gave the general solution of the first order differential equation with two arbitrary constants
instead of the required one.
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Question 3

Student Response

Commentary

Part (a) was generally answered correctly but it was unusual to see solutions for which the
fifth mark was awarded in part (b). In the exemplar the candidate scored this final mark
because, within this excellent solution, both square roots (the ±) had been considered and

a full and accurate justification for eliminating the solution
1

=
sin -1

r
θ

was given by the

candidate.
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Student Response

Commentary

A significant number of candidates lost some marks because they forgot to include the
constants of integration. The exemplar illustrates this error which resulted in the candidate
giving a general solution of the first order differential equation in part (b) with no arbitrary
constant and giving a general solution of the second order differential equation in part (c)
also with no arbitrary constants. Candidates would have been well advised to check that in
their general solution of a differential equation, the number of arbitrary constants was the
same as the order of the differential equation.
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Question 5

Student Response



Commentary

The candidate in the exemplar used integration by parts to find the correct expression for

xxx dln3

 and, in part (b), provided a correct explanation for why xxx dln
e

0

3

 is an

improper integral. In part (c) the candidate showed excellent detail of the limiting process

used, in particular the inclusion of  e e
3 3

0 0
ln d lim ln d

aa
x x x x x x


  and the statement {as a→0,

0ln
4

4

 a
a

}. The candidate failed to score the final accuracy mark because the

expression
16

e

4

e 44

 had not been simplified to
16

3e4

.
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Student Response



Commentary

The exemplar illustrates a typical answer to this mainly unstructured question. The candidate
gave a full correct solution to find the general solution of the given second order differential
equation in part (a). In part (b) the candidate correctly used the given boundary condition,

y = 7 when x = 0, to get 2 = A + B but did not apply the limiting boundary condition 0
d

d


x

y
as

x correctly. The incorrect equation, 0 = 3A − B − 4, was obtained by many candidates

and effectively came from using the more familiar boundary condition
d

d

y

x
= 0 when x = 0.
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Question 7



Student Response
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Commentary

In part (a) the candidate in the exemplar quoted the correct expansion of sin2x and, in
particular, had replaced 3! by 6. In part (b)(i) the candidate showed good skills in applying the
chain rule and product rule for differentiating the function. In (b)(ii) the candidate clearly
stated the remaining value, f (0)=2, which is required and applied Maclaurin’s theorem
correctly. In part (c) the candidate had used previously found expansions but did not divide
the denominator and numerator by x to get a constant term in each before applying the limit
as x tends to zero.
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Student Response
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Commentary

In the exemplar the candidate produced full correct solutions to parts (a) and (c). Although
the candidate’s sketch in part (b) should not have had a ‘dent’ on the left hand side, this
‘error’ was condoned, but full marks were not scored because there was no indication of
vertical scaling. A ‘5’ at the top of the vertical dotted line would have been sufficient. Only a
minority of candidates scored all the four marks in part (d). The candidate in the exemplar
produced a very good attempt and found the correct expression for OQ by finding r when
 = − + .

The correct formula for the area of the triangle was then used but the final step, to reach an
expression in  only (not in  and ), was not carried out. The identity
cos(A−B)=cosAcosB+sinAsinB, or equivalent, should have been used to write cos(− ) as
−cos.
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