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MPC2

Question 1

Student Response

Commentary

The candidate realised that the cosine rule was required in part (a) and applied good
examination technique by quoting its general form and then substituting the values for the
lengths for the award of 1 mark. No rearrangement to find the value of cos A (the candidate’s
cos  ) to an acceptable degree of accuracy has been offered and so no further marks can be
awarded for just quoting the value of  as printed in the question.
In part (b) the candidate stated the formula for the area of the triangle in a general form,
substituted the relevant values and evaluated the expression correctly and gave the final
answer to the required degree of accuracy to score the 2 marks.
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MPC2

Question 2

Student Response



Commentary

The exemplar shows a correct solution with sufficient details shown. In part (a) the candidate

wrote down the correct value of n as instructed. In part (b) the candidate changed
2

3

x
to

3x−2, in readiness for later integration, and wrote the given expression as a ‘product of two
brackets’ before expanding. Good examination technique was shown by writing down the
four resulting terms then simplifying by collecting like terms. In part (c) the candidate correctly
integrated the expansion from (b), simplified the coefficients and added the constant of
integration. In part (d) the candidate used brackets to emphasise the substitution of 3 and 1
for x and the relevant subtraction before doing any further calculations. In the final two lines
the calculations are carried out correctly and the candidate recognised the need to give the

final answer in an exact form. A common error was to write
9

1
as 0.111 which resulted in a

final answer which was a non exact decimal approximation to
9

80
.
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Question 3

Student Response



Commentary

The exemplar illustrates a solution which was frequently seen.

In part (a) the candidate substituted the correct values into the formula 1212  kuu and

showed sufficient detail in solving the resulting equation to obtain the printed value for k. In

part (b) the candidate applied the formula 12
4

3
1  nn uu for n=2 and n=3 to find the correct

values for 3u and 4u respectively. The candidate’s solution for part (c) shows a common

error. The candidate, by writing
r

a

1
, had incorrectly assumed that the terms in the

sequence form an infinite geometric series and that its sum to infinity gives the limiting value

of nu . To form an equation for L, candidates were expected to replace both nu and 1nu by

L in the formula 121  nn kuu to obtain the equation 12
4

3
 LL and then in part (c)(ii) to

solve this equation to show that L=48. As the wording for part (c)(ii) started with ‘Hence’, no
marks could be awarded for the value of L unless the equation for L had first been written
down.
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MPC2

Question 4

Student Response

Commentary

In lines 3 to 6 the candidate set out all the relevant values for use in the trapezium rule as
given on page 8 in the formulae booklet supplied for use in the examination. In the 1st line the
candidate substituted these values into the trapezium rule and then evaluated the resulting
numerical expression to obtain the correct 4sf value as required. In part (b) the candidate has

used brackets appropriately to obtain the correct expression for f(x). Either form, 1)2( 3 x

or 18 3 x was awarded the 2 marks. If the candidate had left the answer as y=f(2x), shown

in line 2 of part (b), no marks would have been awarded since f(x) has been defined in a

different context within the question. The most common wrong answer was 12 3 x , which

was crossed out in line 3 of the candidate’s solution. Lack of brackets resulting in 12 3 x
for f(x) scored 1 mark.
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Question 5



Student Response



MPC2



Commentary

The exemplar illustrates the common error in part (b) as well as showing several features of
good examination technique.

In part (a) the candidate obtained the correct expression for
x

y

d

d
, showing the process in line

2 before completing the simplification in line 3. In line 1 of part (b) the candidate set up the

correct equation to find the x-coordinate of the maximum point M by equating
x

y

d

d
to zero but

in line 4 the candidate has either incorrectly squared 2

3

2

1

9 xx  (obtaining two terms instead

of three) or has incorrectly simplified 2

3

2

1

xx  to get x3 instead of x2. In line 1 of part (c) the
candidate showed the method for finding the gradient of the tangent to the curve at P and
went on to present a convincing solution to obtain the printed equation for the tangent. Even
though the candidate has used incorrect coordinates for M from part (b), full marks have
been awarded for correct follow through work in part (d). The use of the approximation 62.4
for 62.35.. at various stages has been condoned as the candidate’s solution shows an
appreciation that the y-coordinates of R and M are the same in the relevant formulae.
Perhaps the candidate’s solution could have been shortened slightly if the candidate had
drawn a sketch showing the horizontal tangent at M which would have led to the length of
RM just being the difference in the x-coordinates of R and M.
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Question 6

Student Response

Commentary

The exemplar illustrates a correct solution which was frequently seen.

The candidate states the correct general formulae 2
2

1
rA  and rs  and used the first

of these to find an equation in r2 which was then rearranged correctly and the square root
taken to find the correct value for r. The candidate then used rs  to find the arc length
and added twice the radius to obtain the correct value for the perimeter of the sector.
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Question 7



Student Response



MPC2

Commentary

The exemplar illustrates the common error in part (c).
In part (a)(i) the candidate stated the general formula for the nth term of the geometric series
as given on page 4 of the formulae booklet and applied it for n=2 and n=5. The candidate
labelled the resulting equations as 1 and 2 and indicated ‘2÷1’ to show how a was eliminated
and obtained the printed answer for r. In part (a)(ii) the candidate obtained the correct value,
625, for the 1st term and in part (b) the candidate showed good examination technique by
quoting the general formula for the sum to infinity of the geometric series, as given in the

formulae booklet, before substituting the relevant values to obtain the correct value for S . In

part (c) the candidate incorrectly stated that 6
6

SSu
n

n  




 . Perhaps if the candidate had

written )...()......(... 5217652176
6

uuuuuuuuuuuuu
n

n  




 , or

something similar, the correct result, 5
6

SSu
n

n  




 , would have been used. The candidate

was awarded 1 mark for correctly applying the formula for nS in the case n = 6 but no further

marks were available.
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Question 8



Student Response



MPC2

Commentary

The exemplar illustrates a correct solution showing sufficient working to justify the printed
results in parts (a) and (b)(i).
In part (a) the candidate split the left-hand-side, stated the identity for tan and used it
correctly to convincingly obtain the printed result tan = 5. In part (b)(i) the candidate stated

and used the identity 1sincos 22  xx in a convincing manner by starting with the given

equation 1sincos2 2  xx , using appropriate brackets when replacing x2cos by x2sin1
and subsequently inserting sufficient steps to convince the examiner that the given equation

could be written as 01sinsin2 2  xx . In part (b)(ii) the candidate recognised that the

solutions of the equation 1sincos2 2  xx could be found by solving the quadratic equation

01sinsin2 2  xx . The candidate quoted and used the general quadratic formula to
obtain the two values for sin x from which the correct three solutions in the interval

 3600  x were found.
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Question 9



MPC2

Student Response



Commentary

In part (a)(i) the candidate correctly wrote 125 in the form 5p but did not explicitly find the

value of p. Examiners expected candidates to write ‘p = 1.5’ or ‘
2

3
p ’ for their answer to

part (a)(i). In part (a)(ii) the candidate used the work from part (a)(i) to find the correct value
for x. In part (b) the candidate clearly used logarithms to solve the given equation and applied
good examination technique by showing values in the intermediate working which were to a
greater degree of accuracy than that requested for the final value of x. In part (c) the
candidate in lines 2 and 3 applied two laws of logarithms correctly and in line 4 goes beyond

the stage reached by most candidates, replacing −1 by aalog . The candidate in line 5

used the remaining law of logarithms correctly, writing aaa log36log  as
a

a

36
log , and

finally expressed x correctly as
a

36
.
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