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Solving to obtain a or b 
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For arcsin  or  any sine substitution 
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Substitution of limits (Dep on 1st M1) 
 Must be θ  limits if appropriate 
(allow 2arcsin 2

1  or decimals for M1)

  (b)(i) 
∫ −

a
xxx

ln

0
d)sinh8cosh12(  

           

[ ]

⎟
⎠

⎞
⎜
⎝

⎛ −+
=+−=

+⎟
⎠
⎞

⎜
⎝
⎛ +−⎟

⎠
⎞

⎜
⎝
⎛ −=

−−−=

−=

a
aa

a
a

a
a

a
a

aa

xx a

)1)(5(28102

81416

)80()cosh(ln8)sinh(ln12

cosh8sinh12 ln
0

 

 
  
B 1 
M1 
 
M1 
 
 
A1 
 4

 
 

Or [ ] axx ln
0e10e2 −−  

substituting  0ln == xandax
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Obtaining a value of  xe
 
SR  B2B2 for  with no 5.2lnand2ln
       working 

 OR  M122 )98()1(144 +=+ ss

  M106314480 2 =+− ss
  M1
  A105.1,75.0=s

 2
5ln,2ln=x  A1A1

 Or  )1(64)912( 22 −=− cc

Or  014521680 2 =+− cc
Obtaining a value of s (or c) 
Or 45.1,25.1=c  
 
Max A1 if any ‘extras’ given 
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(y is continuous and no other turning points) 
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Or  xx cosh8sinh12 −
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SR  Showing that 54e10e2 ≥+ −xx  

       leads to 0)5e( 2 ≥−x  earns 
       M2A1A1. Plus A1 for stating that 
       the argument is reversible 

 OR  010ee2 2 =+− xx y

  M2A10802 ≥−y

 )54or(54 −≤≥ yy  A1

 54so,0 ≥> yy  A1

  

 OR )cosh( α−= xRy  
 where 8sinh,12cosh == αα RR  

 3
2222 tanh,812 =−= αR  M2A1

 54)cosh(54 ≥−= αxy  A1
 12coshsince0 => αRR  A1
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 (M0 if binomial coefficients omitted) 
 

=θ4cos real part or =θ4sin im part 
 
 
 
No marks if result obtained without 
using DMT 
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All the cube roots have modulus 2  
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Correct method for finding modulus of 
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Condone A and B interchanged, etc 
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Or  expressions for  22 PBandPA
  
Relevant simplification 

     (iv) 
Area OCA is ⎟

⎠

⎞
⎜
⎝

⎛
− θθ

θ
tansec

)cos(2
1 ba  

                         
)tan(sec2

cos
θθ

θ
−

=
ab  

OCB is 
)tan(sec2

cos
tansec

)cos(2
1

θθ
θ

θθ
θ

+
=⎟

⎠

⎞
⎜
⎝

⎛
+

abba  

 
M1 
 
A1 (ag) 
 
 
B1 
 3

 
 
 
 
 
 
Any correct form 
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Examiner’s Report 
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General Comments 
 
The general standard of work was good, and most candidates were able to use their 
knowledge of the topics in this unit, together with manipulative skills, to write some 
good solutions.  There was a wide range of performance, with about a quarter of 
candidates scoring 50 marks or more (out of 60), and about a quarter scoring less 
than 30 marks.  Q.3 was far less popular that the other three questions. 
 
 
Comments on Individual Questions 
 
Q.1 This was the best answered question, with half the attempts scoring 15 marks 

or more (out of 20) and about a quarter scoring full marks. 
 
 (a) This was answered well.  In part (i) the signs of p and r were quite often 

incorrect.  Part (ii) was tackled confidently, either by eliminating α and λ from 
the equations in part (i) or by substituting their expressions for p, q and r into 
both sides.  Almost all candidates knew how to find the roots in part (iii). 

 
 (b) This question gave no guidance on how to proceed, but very many 

candidates produced excellent solutions, writing down appropriate identities 
and substituting x = 4 and x = −2.  However, a substantial number were 
unable to do anything of value beyond writing f(4) = 29. 

 
Q.2 This question was also well answered, with about a quarter of the attempts 

scoring 19 or 20 marks. 
 
 (a) The great majority of candidates realised that the integral should involve 

arcsin, although the factor 1
2

 was often incorrect.  The definite integral was 

very often found correctly, with just the occasional use of degrees instead of 
radians. 

 
 (b) The integration in part (i) was done well, although many candidates did not 

include the contribution from x = 0, and in the simplification of sinh(lna) it was 
often thought that e−lna = −a. 

 
 Most candidates rewrote the equation in part (ii) in terms of exponentials, and 

were able to solve it efficiently and accurately.  Those who tried squaring the 
equation, or writing the left-hand side as Rcosh(x − α), were usually 
unsuccessful. 

 
 The inequality in part (iii) was usually derived by finding the stationary point 

on the curve y = 12coshx − 8sinhx.  This was done well, although 1 mark was 
often lost because the point was not shown to be a minimum.  Another 
approach, used quite frequently, was to write 12coshx − 8sinhx = k as a 
quadratic equation in ex and consider the discriminant, which gives k2 − 80 > 
0.  Here 1 mark was usually lost for concluding that k > 4 5  without stating 
that k must be positive. 

 
Q.3 In part (a) most candidates could find sin4θ and cos4θ in terms of sinθ and 

cosθ, but the final step, expressing tan4θ in terms of tanθ, defeated many. 



 
 In part (b), the modulus and argument were usually given correctly in part (i), 

but finding the cube roots in part (ii) caused a surprising amount of trouble; 
the argument was very often left unchanged, and when it was divided by 3 its 
negative sign was often lost.  In part (iii) most candidates made a good 
attempt to find the midpoints, and the method for finding the cube in part (iv) 
was well understood. 

 
Q.4 This question was attempted by only about 20% of candidates, and these 

attempts were often incomplete.  The average mark was about 11, making 
this the worst answered question. 

 
 In part (i) the equation of the tangent was usually derived correctly, although a 

substantial number left the gradient in terms of x and y. 
 
 The remaining parts (ii) to (v) were often omitted, but they were well 

understood and often answered correctly by those who attempted them. 
 




