
Questions 
 
Q1. 
  

Given that 

 

Show that 

 

where k is a constant to be found. 

  

(Total for question = 6 marks) 

  

 
 
Q2. 
  

An ellipse has equation 

 

The line l has equation y = mx + c where m < 0 and c > 0 

Given that l is a tangent to the ellipse, 

(a)  show that c2 = b2 + a2m2 

(4) 

The tangent l meets the positive x-axis at the point A and the positive y-axis at the point B.  
The origin is O. 

Given that m varies, 

(b)  show that the minimum area of triangle OAB is ab. 

(7) 

  

(Total for question = 11 marks) 

  

 
 
 
 
 
 
 



Q3. 
  

The curve C has equation 

y = 9 cosh x + 3 sinh x + 7x 

Use differentiation to find the exact x coordinate of the stationary point of C, giving your answer as a 
natural logarithm. 

(6) 

  

(Total for question = 6 marks) 

  

Q4. 
  

Given that 

 

(a)  show that 

 

where k is a constant to be found. 
(4) 

(b)  Hence, or otherwise, show that 

 

(4) 

  

(Total for question = 8 marks) 
Q5. 
  

Given that y = arctan , 

(a)  find , giving your answer in its simplest form.  

(2) 

(b)  Use integration by parts to find 

 

(4) 

  

(Total for question = 6 marks) 



Examiner's Report 
 
Q1. 
  
This was either very well answered or very poorly. By far the most common method was Way 1 with a 
small number using Way 2 and with only a very small minority using the quotient rule incorrectly. The 
most common error was to differentiate the arctan part and forget to multiply by the derivative of 

. Having completed the differentiation, the simplification of the fractions did cause problems at 
times. 
  
 
 
Q2. 
  

This question on an ellipse was fairly discriminating, particularly in part (b), but a substantial number of 
candidates scored most of the marks here. 

In part (a), most eliminated y and expanded (mx + c)2 correctly but then some did not realise the need to 
use the discriminant. Those that did, often went on to achieve the given answer with no errors although 
some got bogged down in the algebra. It was rare to see the alternative verification of the result using a 

parameter. Some weaker responses merely found  or attempted the equation of the tangent but made 
no further progress. 

Some candidates did not offer an attempt for part (b) but it was relatively common to see the correct 
coordinates for the intercepts and an appropriate expression for the area. Some could not progress from 
this point but many did use the result in part (a) to establish an expression for the area in one variable, 
usually m. Those who did further work usually differentiated their expression correctly, set it equal to 0 
and solved for m. The last mark proved quite hard to score since many did not correctly handle the fact 

that m was negative and that the minimum area occurred when . A significant number of 

candidates were successful using parametric coordinates. Those who obtained the correct  
often went on to score all the marks provided they had a valid argument to show that this produced a 
minimum area of ab. 

  

 
 
Q3. 
  

This question was found to be accessible. Most students could differentiate correctly although there was 
the occasional student who thought that cosh x differentiated to − sinh x. There was also the occasional 
error in signs for the expression of sinh x and cosh x in terms of ex and e−x. Most then realised they 
needed to rearrange their expressions to obtain a quadratic in ex and were able to solve their quadratic 
correctly although the occasional one had incorrect signs. Most realised that they should only chose the 

positive value for ex and then got the correct answer although some still wrote x = lm  which does not 
exist as well as the correct answer. Very few used the alternate method of squaring and attempting the 
quadratic in cosh x but most who used this method got to the correct answer although again some had 
cosh x as negative which is not possible. 

  

 



 
Q4. 
  

This question proved to be a challenging one for a lot of students. The need to use the chain rule and 
either the quotient or product rule in part (a) was usually understood though some students did forget to 
include one of the two elements. Manipulating the details, including keeping track of the signs, was often 
done badly. Very few students attempted the alternative methods. 

Those who scored all the marks in part (a) usually went on to answer part (b) correctly. A small number 
who had made no progress in part (a) still attempted part (b) using k with some success. However, only 2 
of the 4 marks for part (b) were available to students who did not use a numerical value of k which they 
had obtained in part (a). 

  

 
 
Q5. 
  

In part (a) most candidates managed to get the correct answer but many failed to put the answer in a 
simple enough form, as required in the question. It was at least expected that candidates would eliminate 

fractions over fractions. So whilst  was acceptable as a final answer,  was not. Some 

candidates began with tan y =  and then differentiated implicitly to obtain the required result. A 

minority of candidates did not use the chain rule and differentiated to obtain  a few candidates 
used the result for artanh rather than artctan.  

Part (b) was usually approached correctly by the majority of candidates. This was helped by the 
instruction to use parts. Even those with an incorrect result in part (a)could integrate to obtain an 
expression of the required form involving a natural logarithm. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Mark Scheme 
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Q3. 
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