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MPC1

Question 1

Student Response



Commentary

(a) It was a sensible idea to start the solution at the top of page 2 of the booklet, rather than
on the few lines on the front cover. The parabola has all the main features and scores full
marks. The candidate fails to indicate the intercept of the straight line on the x-axis and loses

a mark. This mark could have been scored if a statement that “x= 1
3

when y=0 “ had

appeared alongside the sketch where the candidate has clearly explained how to find the
intercepts for the quadratic curve.

(b) Sufficient working is shown here to score full marks and the proof is set out clearly. Many
candidates forgot to include “=0” and lost the mark.

(c) The quadratic is factorised correctly and the values of x are stated clearly. The candidate
uses the equation of the straight line to find the coordinates of y and the coordinates of the
points of intersection are written down in the final line of the solution. This is a good exemplar
which candidates would be wise to follow.

Mark scheme



MPC1

Question 2

Student response

Commentary

This solution illustrates a common error where this candidate confuses multiplication with addition.

Rather than obtaining an answer of 36 6 for part (a), the two surds are added to give 3 3 . This

same error is evident in part (c) in the grid being used as working and so only a method mark is
scored for attempting to multiply out two brackets. The candidate answers part (b) correctly where the
division of two surds is required.



Mark Scheme
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Question 3



Student Response



MPC1

Commentary

(a) Many candidates made heavy weather of simplifying the expression for V to obtain the
printed answer. Rather than leaving x alone, the candidate rearranges various formulae to
get back to x as a multiplier. Nevertheless, the algebra is sound and the candidate scores full
marks.

(b)(i) Having found the correct derivative, many candidates were unable to find the correct
value of k. Here the candidate believes the value of k is 3 instead of 27.
(ii) Because the value of k was often incorrect, the mark scheme allowed for candidates to
make this slip and not lose too many more marks. Full marks were awarded for finding the
correct values of x.
(c) Again a method mark was awarded even though the candidate had changed the value of

d

d

V

x
, because of an incorrect value of k , and whatever the candidate wrote down as their

second derivative was used to award marks in part (d).

(d) The values of
2

2

d

d

V

x
are consistent with the candidate’s second derivative and are

credited. The value x=1 also scores the mark for indicating the value of x when the maximum
occurs, but the candidate fails to substitute x=1 into the expression for V and so does not
earn the final mark.



Mark Scheme
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Question 4

Student Response

Commentary

(a) The candidate provides an excellent solution to this part of the question. Not many found
the correct values of both p and q . The fractional value of p caused problems to many, but

this candidate carefully squared 3
2

and realised the need to subtract this value from 4 to

obtain q = 7
4

.

(b) Many candidates did not understand the term “ value of the expression” ; some gave the
coordinates of the minimum point ; this candidate gave the x- value rather than the correct

value of 7
4

.

(c) The correct word “translation” is used and this is described by the correct vector and so
full marks are scored. It would be wise if all candidates learnt how to express such a
transformation in this concise way.



Mark Scheme



MPC1

Question 5



Student Response

.



MPC1

Commentary

This candidate has produced a good solution for part (b) of the question. Many candidates
made arithmetic errors when handling fractions, but in the example above, the correct use of

brackets has helped to produce accurate work. It is interesting to see how 5( 2) has been

calculated alongside the main body of working.
The fractions caused problems for many but this candidate sets the method out
clearly and avoids mistakes. Those candidates who did not identify the correct triangle
scored no marks in part (b)(ii) , but here the base is 3 and the height is 5.

Mark Scheme



Question 6

Student Response



MPC1



Commentary

(a)The work in the grid was regarded as additional working and a method mark was awarded
for finding p(1) which was correctly evaluated as –18. Had the answer been left as such the
candidate would have scored full marks, but the comment “remainder =18” loses the A mark.
(b) Although p(–2) is evaluated and shown to equal 0, again a mark is lost for not completing
the proof and saying that x+2 is a factor. The factorisation is correct and scores full marks.
(c)Thevalue of k is found correctly to equal –12 and this value is shown on the sketch.
Because p(1) was earlier shown to equal –18, this information was expected to be used
when sketching the curve and so the minimum point should have been shown to the right of
the y-axis. Many candidates produced a sketch similar to this which earned 2 out of the 3
marks.

Mark Scheme
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Question 7



Student Response



MPC1

Commentary

(a)This solution illustrates a very common error when finding the equation of the circle. The
candidate failed to realise that, because the circle touches the x-axis, the radius is 13.
Instead, some attempt is made to complete the squares and hence the value of 233 is
obtained, instead of the correct value of 169; a square root sign is added for good measure.
(b)(i) As with most candidates, the gradient is found correctly.
(b)(ii)The candidate fails to realise that the perpendicular gradient is required to find the
equation of the tangent and hence no marks are scored here.
(b)(iii)The correct radius is found in this part, but this should have been evident from the
diagram in the question. It was necessary to use Pythagoras’ Theorem with the length of half
the chord and the length of the radius so as to obtain the distance from the centre of the
circle to the midpoint of the chord.

Mark Scheme



Question 8

Student Response

Commentary

(a) This is a good solution to this part of the question. Many candidates did not use brackets

and casually wrote things such as “ 2 24 16k k “ and lost a mark. The candidate wisely writes
a general condition for real roots in terms of a,b and c and then applies this immediately to
the discriminant expression in terms of k. Those candidates who simply inserted the greater
than or equal to sign on the last line did not convince examiners they were doing anything
other than copying the answer printed in the question paper. On line 4 of the solution the
candidate writes a + sign but clearly obliterates this and writes a minus sign after removing
the brackets. This is good practice because some candidates change a plus sign into a
minus sign by writing the horizontal bar a little bolder and examiners are not always
convinced what the candidate’s intended sign actually is.
(b) This candidate would have been wise to have drawn a sketch of (4 3)( 3)y k k   or

used a sign diagram with the critical points 3
4

 and 3 . This might then have earned another

method mark and could possibly have prompted the correct final inequality. The marks
awarded here are M1 for factorising correctly and A1 for finding the correct critical values as
seen in the final inequality, even though it is incorrect.



MPC1

Mark Scheme




