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MPC2

Question 1

Student Response



Commentary

Writing 3x in the form xk caused candidates more problems than anticipated. The

exemplar illustrates a common wrong answer. The candidate has applied the index law

 
nm m×nx = x incorrectly as  

nm m nx = x × x to obtain the wrong value,
7

2
, for k. In part (b)(i)

the candidate gains full marks for correctly differentiating the expression for y with their value
of k obtained in part (a). A significant minority of candidates did not carry out this
differentiation correctly. In part (b)(ii) many candidates realised that the gradient of the

tangent, m, was given by the value of
d

d

y

x
at x = 4 but fewer candidates applied a correct

method to find the value of c. The exemplar illustrates a correct method to find the equation
of the tangent, in particular the crucial step of finding the value for y when x = 4 and using the
point (4, 8) to complete the solution. The candidate was awarded all the marks except for the
final A1 which was only given to those who obtained the answer ‘y = 5x−12’. Candidates who
found the equation of the normal to the curve instead of the tangent lost the final two marks.

Mark scheme

1(a)
3

3 2x x B1 1 OE; accept ‘k = 1.5’

(b)(i)
1

2
d 3

2
d 2

y
x x

x
 

M1

B1
A1F 3

At least one index reduced by 1 and no

term of the form 2ax .

For 2x
For −1.5 x0.5 .Ft on ans (a) non-integer k

(ii) When x = 4, y = 8 B1

y '(4) = ; M1 Attempt to find
d

d

y

x
when x = 4

= 2(4) −1.5(√4) = 5
A1F

Ft on one earlier error provided non-
integer powers in (a) and (b)(i)

Tangent: 8 5( 4)y x   m1 y − y(4) = y '(4)[x − 4] OE

y = 5x − 12 A1 5 CSO; must be y = 5x − 12
Total 9



MPC2

Question 2

Student response



Commentary

In part (a) the exemplar illustrates good examination technique. The correct general formula

for arc length has been quoted and substitution of 14 for r and
3π

7
for has been clearly

shown. The candidate evaluated the product correctly and, as requested, the answer has
been left as a multiple of π . In parts (b) and (c) the exemplar illustrates a common error. The
candidate has assumed incorrectly that triangle OPQ is equilateral and has used the length of
chord PQ to be 14 in the sine rule. There are also further manipulation errors in part (b) but,
even without these, writing PQ as 14 has resulted in no further marks being available.

Mark Scheme

2(a) Arc PQ = r  M1 r
= 6 (cm) A1 2 Condone missing units throughout the

paper

(b) 3π
π

7
    M1 OE

2π

7
 

A1 2
Accept equivalent fractions eg

4π

14
and

condone 0.286 or better

(c) Chord PQ = 2 14 cos  M1 OE eg
3π

2 14 sin
14

  or 17.45-17.5

inclusive or 2 2 2 3π
14 14 2 14 cos

7
   

Perimeter = 17.45… + 6
= 36.307… = 36.3 (cm) A1 2 Condone > 3sf

Total 6



MPC2

Question 3

Student Response



Commentary

The exemplar illustrates good examination technique. In part (a) the correct value of the
common ratio, r, is found to be 0.8. A common wrong answer was r = 1.25. Since part (b)
asked for the sum to infinity, which only exists if │r│<1, candidates who obtained r = 1.25 in
part (a) would have been well advised to consider the condition │r│<1 before proceeding. In
parts (b) and (c) the exemplar again shows good practice, with relevant general formulae
quoted correctly and substitution clearly shown. The candidate evaluated both the
numerators and denominators before carrying out the divisions thus avoiding, for example,

the common wrong evaluation of
20

1- 0.8
as 19.2. In part (c) the candidate has sensibly given

the more accurate answer before rounding to the three decimal places requested. This
practice frequently avoids marks being lost for rounding errors. The candidate presented an
excellent step-by-step proof in part (d), by first quoting, from the formulae booklet, the
general formula for the nth term of the geometric series. The critical step, replacing 0.8n−1 by
0.8n×0.8−1, has been clearly shown in the candidate’s proof.

Mark Scheme

3(a) r = 16 ÷ 20 = 0.8 B1 1 OE

(b) 20

1 1 0.8

a

r


 
M1

OE Using a correct formula with a = 20 or
r = c’s 0.8

= 100 A1F 2 ft on c’s value of r provided 1r 

(c)  20

20

1
{ }

1

a r
S

r





M1 OE Using a correct formula with n = 20

=  20100 1 0.8 = 98.847{07..} A1 2 Condone > 3dp

(d) nth term = 20 rn−1 = 20(0.8)n−1 M1 Ft on c’s r . Award even if 16n−1 seen

= 120 0.8 0.8n 

= 25 0.8n A1 2 CSO; AG

Total 7



MPC2

Question 4



Student Response



MPC2

Commentary

In part (a) the candidate has sensibly quoted the Cosine rule from the formulae booklet and
substituted values correctly without performing any initial calculations. The next four lines
have been crossed out even though the first error did not occur until the third of these lines;
126 instead of 126.65 has been used in the subtraction. The candidate has replaced these
four lines by the correct ‘unrounded’ evaluation, has gone on to take the square root and has
given a value for BC (8.5634) which was to a greater degree of accuracy than the printed
three significant figure value.

If the candidate had only shown three significant figure values the final accuracy mark could
not have been awarded. In part (b), correct substitution into a correct formula for the area of
the triangle with correct evaluation has resulted in all marks being awarded. Again we see
good examination technique in that the non-rounded answer is given before rounding has
taken place. The exemplar illustrates a common error in part (c). The candidate has
incorrectly assumed that the perpendicular, AD, bisects angle A and so no marks for (c) have
been awarded.

Mark Scheme

4(a) {BC2 =} 2 27.6 8.3 2 7.6 8.3cos65    M1 RHS of cosine rule used

….. = 57.76 68.89 53.3175...  m1 Correct order of evaluation

73.33.. 8.563..BC   (= 8.56 m) A1 3 AG; must see 73.33.... or > 3sf value

(b) Area triangle =
1

7.6 8.3 sin 65
2
   M1 Use of

1
sin

2
bc A OE

= 28.58… = 28.6 (m2) A1 2 Condone > 3sf

(c) Area of triangle = 0.5× BC × AD M1 Or valid method to find sinB or sinC
AD = [Ans (b)] ÷ [0.5×Ans (a)] m1 Or AD = 7.6sinB; Or AD = 8.3sinC
AD = 6.67.. = 6.7 (m) A1 3 If not 6.7 accept 6.65 to 6.69 inclusive.

Total 8



Question 5

Student Response

Commentary

Generally most candidates answered part (a) correctly but there was evidence of the use of
wrong logarithmic laws in obtaining the ‘correct’ values of x in part (b). In the exemplar, the
candidate gave the correct values for alog 1 and alog a , but in part (b) the candidate has used

wrong laws of logarithms, namely, log + log = log × logm n m n and
n

m
nm

log

log
loglog  so no

marks can be awarded even though the correct value of x has been stated.



MPC2

Mark Scheme

5(a)(i) log 1a = 0 B1 1

(ii) loga a = 1 B1 1

(b) log log (5 6) log 1.5a a ax    M1 One law of logs used correctly

5 6
log log

1.5
a ax

 
  

 
M1 A second law of logs used correctly

log log 20 20a ax x   A1 3

Total 5



Question 6

Student Response



MPC2

Commentary

In part (a) a significant number of candidates failed to form and solve two equations in p and
q. This is illustrated in the exemplar where the candidate has used the printed value of q with
the values of u1 and u2 to form and solve an equation in p only. No attempt was made to show
that q = 6. The candidate has not used the other given information, u3 = 4, in the solution for
part (a). Those candidates who used u3 with u2 to form 4 = 8p + q and u2 with u1 to form
8 = −8p + q usually went on to correctly solve these equations simultaneously for five marks.
Many candidates found the correct value of u4 using the method illustrated in the exemplar.
Part (c) defeated many candidates. The correct method is illustrated in the exemplar. The
candidate’s first equation displayed a thorough understanding of the topic as un and un+1 were
replaced by their limiting value, L. The candidate, having written the equation, then went on
to rearrange and solve it to obtain the correct value, 4.8, for L. Some candidates just wrote
down the answer 4.8 but this gained no credit as an equation for L had not been written
down.

Mark Scheme

6(a) 8 8p q   M1 Either equation. PI eg by combined eqn.

4 = 8p + q A1
Both (condone embedded values for the
M1A1)

m1
Valid method to solve two simultaneous
equations in p and q to find either p or q

q = 6 A1 AG (condone if left as a fraction)
p = − 0.25 B1 5 OE

(b) 4 5u  B1F 1 Ft on (6 + 4p)

(c)(i) L pL q  ; (L = −0.25 L + 6) M1 1 OE

(ii)
1

q
L

p



m1 Rearranging

L =
6

1.25
= 4.8 A1F 2

Ft on
6

1 p

Dependent on previous two marks
Total 9



Question 7



MPC2

Student Response



Commentary

In part (a) the candidate has quoted the general form of the binomial expansion with the

correct expression,
4
2x

, for ax and the correct value for n, simplified the terms to obtain the

correct expansion and stated the correct values for p and q. Part (b)(i) of Question 7 starts
with ‘Hence’, a word deliberately used by the examiner to give guidance to candidates that
part (a) should be used. In the exemplar the candidate ignores this guidance and expands

3

2

4
1
 
 
 

+
x

incorrectly this time, as a two term expression. The only mark available to the

candidate, in the remaining parts of the question, following this error has been scored for
showing how to deal correctly with the limits in the definite integral.



MPC2

Mark Scheme

7(a) 3

2

4
1

x

 
 

 
=

2 3

3 2

2 2 2

4 4 4
1 3(1 ) 3(1)

x x x

      
            

       

M1
Any valid method as far as term(s) in

1/x2 and term(s) in 1/x4

=
2 4 6

12 48 64
[1]

x x x

 
    

 
A1 p = 12 Accept

2

12

x
even within a series

A1 3 q = 48 Accept
4

48

x
even within a series

(b)(i)

3

2

4
1 dx

x

 
 

 


=  (
2 4 6

64
1

p q

x x x
   ) dx M1

Integral of an ‘expansion’, at least 3 terms
PI by the next line

= 1 3 564

3 5

q
x px x x     (+ c)

m1
A2F,1 4

At least two powers correctly obtained
Ft on c’s non-zero integer values for p and
q (A1F for two terms correct; can be
unsimplified)

= 1 3 564
12 16

5
x x x x     (+ c)

Condone missing c but check that signs
have been simplified at some stage before
the award of both A marks.

(ii) 64
2

2 3(8) 5(32)

64
1

3 5

p q

q
p

 
    

 

 
   

 

M1
F(2) − F(1), where F(x) is cand’s answer
or the correct answer to (b)(i).

= 33.4 A1 2 CSO
Total 9



Question 8



MPC2

Student Response



Commentary

In the exemplar the candidate applied the trapezium rule correctly but failed to give the final
answer to the required three significant figure accuracy and so did not score the final
accuracy mark. The candidate did not draw any trapeziums on the diagram and did not
explain or justify the statement ‘The graph is overestimate’. For full marks candidates needed
to show four relevant trapeziums on a copy of the sketch of the curve to explain that the sum
of the areas of these trapeziums was greater than the area of the region under the curve.

In the exemplar the candidate gave a full correct description (condoning the spelling mistake)
of the geometrical transformation required in part (b)(i). In part (b)(ii) the candidate formed
the correct equation, 63x = 84, and solved it correctly using logarithms, showing clearly the

steps involved including the use of the logarithmic law ana n loglog  . The candidate’s

answer, f(x) = 6−2x + 1, was incorrect and did not match either component in the given
translation vector so no marks were awarded.



MPC2

Mark Scheme

8(a)(i) h = 0.5
Integral = h/2 {……}

B1 PI

{..}=f(0)+2[
1

f
2

 
 
 

+f(1)+
3

f ]
2

 
 
 

+f(2) M1 OE summing of areas of the four traps.

{}= 1 2 6 6 6 6 36     
= 1+2[2.449..+ 6 + 14.6969..] + 36
= 37 + 2 × 23.146.. = 83.292…

A1
Condone 1 numerical slip. Accept 3sf
values if not exact.

Integral = 0.25 × 83.292.. = 20.8 (3sf) A1 4 CAO; must be 20.8

(ii) Relevant trapezia drawn on a copy of
given graph

M1
Accept single trapezium with its sloping
side above the curve

{Approximation is an}overestimate
A1 2

Dep. on 4 trapezia with each of their
upper vertices lying on the curve

(b)(i) Stretch (I) in x-direction (II) M1 Need (I) and one of (II), (III)
M0 if more than one transformation

(scale factor)
1

3
(III) A1 2

(ii) 36 84x  M1 PI

3
10 10log 6 log 84x  M1

Take logs of both sides of ax = b, PI by
‘correct’ value(s) later or 63 log 84x 

10 103 log 6 log 84x  m1
Use of 3log6 3 log6x x OE

or 63 log 84x  seen

lg84

3lg6
x 

x = 0.82429…. = 0.824 (to 3dp) A1 4
Must see that logs have been used before
any of the last 3 marks are awarded in
(b)(ii). Condone > 3dp

(c) f(x) = 16 2x  B2,1 2 B1 for either 16x +2 or for 16x −2
Total 14



Question 9

Student Response

Commentary

Part (a) of the exemplar illustrates the most common error. The candidate had started
correctly by equating 2x to 48 but did not write down the other three values for 2x in the
interval 0 ≤ 2x ≤ 720. Instead the candidate found x = 24 and effectively went on to solve the
equation sin x = sin 24 which does not have the same set of solutions as the equation
sin 2x = sin 48. Those candidates who replaced 2x by u and solved the equation sin u = sin 48
to get u = 48, 132, 408, 492 then divided u by 2 to get the values for x were usually more
successful. The candidate produced a fully correct solution to part (b) and used good

examination technique, explicitly stating the identity
sin

tan
cos

θ
θ =

θ
.



MPC2

Mark Scheme

9(a) 2x = 48 B1 PI by x = 24º
2x = 180 − 48 M1 Accept equivalents for x
2x = 360 + 48 and 2x = 360+180−48 M1 Accept equivalents for x
x = 24º, 66º, 204º, 246º A1 4 CAO; need all four, no extras in given

interval

(b)
sin

tan
cos





 M1 Stated or used

2sin 3cos 0    tan  = 1.5 A1

 = 56.3º A1 Condone > 1dp

  = 56.3º + 180º = 236.3º A1F 4 Ft on c’s PV+180º dep only on the M1
provided no ‘extra’ solutions in the given
interval.

Total 8




