
 
Comprehension 
 
1. It is the largest number in the Residual column in Table 5.  B1 
 
 
2. (i) 
 

Acceptance percentage, 
a% 

10% 14% 12% 11% 10.5% 

Party Votes (%) Seats Seats Seats Seats Seats 

P 30.2 3 2 2 2 2 

Q 11.4 1 0 0 1 1 

R 22.4 2 1 1 2 2 

S 14.8 1 1 1 1 1 

T 10.9 1 0 0 0 1 

U 10.3 1 0 0 0 0 
Total seats 9 4 4 6 7 

 
 Seat Allocation P 2     Q 1     R 2     S 1     T 1    U 0   
 
        10% & 14%  B1
          Trial         
  M1 

10.5% (10.3<x≤10.9) A1 
Allocation  A1 

 (ii) 
 

 Round  

Party 1 2 3 4 5 6 7 Residual 

P 30.2 15.1 15.1 10.07 10.07 10.07 10.07 10.07 

Q 11.4 11.4 11.4 11.4 11.4 5.7 5.7 5.7 

R 22.4 22.4 11.2 11.2 11.2 11.2 7.47 7.47 

S 14.8 14.8 14.8 14.8 7.4 7.4 7.4 7.4 

T 10.9 10.9 10.9 10.9 10.9 10.9 10.9 5.45 

U 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10.3 
Seat allocated to P R P S Q R T  

 
 Seat Allocation P 2    Q 1     R 2     S 1     T 1    U 0 
 



General method  M1       Round 2 correct  A1     Round 5 correct A1(condone 
minor arithmetic error)    Residuals  A1 www             Allocation  A1 cso 
 
 
 

3.  11.2 11.211
1 1 1

< ≤
+

   5.6 11 11.2⇒ < ≤         

 M1, A1  
                                                                                                              for either or both 
                                                                                                   M1 only for 5.6<a≤11.2        
 
 
4. (i) The end-points of the intervals are the largest values in successive  
   columns of Table 5.( or two largest within a column)  

                                                                 
   B1 

 
So in 

  

2 16.6 22.2a< ≤  
 

22.2 is the largest number in Round 2. 16.6 is the largest number in 
Round 3.        
   B1 

 
(ii)  

Seats a   Seats a  

1 22.2 27.0a< ≤  5 11.1 11.2a< ≤  

2 16.6 22.2a< ≤   6 10.6 11.1a< ≤  

3 13.5 16.6a< ≤   7 9.0 10.6a< ≤  

4 11.2 13.5a< ≤   
     
 
5. (i)  ● means ≤ , ○ means <           (greater or less than)      
 B1 
 

(ii) 
1
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V a
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+
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≤  

 k kV aN a< +   k kaN V≤  
 k kV aN a− <   0 k kV aN≤ −  
  0 k kV aN a≤ − <       

 B1    
 
 

(iii) The unused votes may be zero but must be less than a.    B1 



4754: Applications of Advanced Mathematics (C4) 
 
General Comments 

 
This was the first January session for this paper. The legacy 2603 was available for the last time for re-sit 
candidates and so the composition of the entry was different to other years.  
The standard of work, like that of 2603 in January in previous years, was pleasingly high 
although there were also some weaker candidates. 
Candidates generally scored proportionately similar marks on both Sections A and B. The 
exception being the weaker candidates who tended to perform better on the Comprehension.   
There were some questions that candidates found more difficult than others. In particular, the 
trigonometric equation in question 4 was not well answered. It was also particularly 
disappointing to see that so few candidates included a constant of integration in question 8. 
Candidates should be advised to remember to give full reasoning when showing given results. 
 
Comments on Individual Questions 
 
1)  This question was well answered. Candidates almost all had a good understanding of 

the required method. Errors tended to be sign errors such as  
-4x-2x= -8x. 

2)  Candidates generally had a good understanding of the method and scored well. Some 
candidates tried, without success, to eliminate t from the two equations before 
differentiating. Another quite common error, which was disappointingly very similar to 
an error in the June 2005 paper, involved incorrectly inverting fractions term by term, 

11 1dx dt t
dt t dx

= − ⇒ = −   

was often seen. Thus ( )11 1dy t
dx t

⎛ ⎞= + × −⎜ ⎟
⎝ ⎠

 was incorrectly given as the differential. 

3)  Full marks were often obtained in this question. Some candidates, however, incorrectly 
used the position vectors of the points instead of the directions between points when 
trying to find the scalar product. The evaluation of the scalar product was usually 
shown. The area was almost always correct although it was occasionally omitted. 

4)  This was the least successful question in Section A. There were two different 
approaches.  
Those using substitution with double angle formulae had difficulty unless they chose to 
use cos 2θ =1- 2sin²θ   initially or used other substitutions in order to eliminate the 
constant term. Without an appropriate substitution they were unable to factorise the 
expression. There were also many inaccurate forms of the double angle formulae used. 
For those that did use a correct substitution to form either  4sinθcosθ -2sin²θ=0  or  
4tanθ – 2 tan²θ= 0  ,or equivalent, many then factorised but cancelled out the term 
sinθ=0 or tanθ=0 losing the two solutions 0° and 180°. 
Some candidates used the approach from Rsin(2θ+α) with success. 

5)  Many candidates obtained full marks in this question. In part (i) there were some that 
did not start with x-y+2z= c, trying to use vector forms rather than the required 

cartesian equation. They then only tended to obtain one mark for  
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⎜ ⎟ ⎜ ⎟= +⎜ ⎟ ⎜ ⎟
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 in 

part (ii). 



 
6) (i) Candidates were generally successful when factorising out the term ½. Most errors in (i) 

came from numerical errors when simplifying the terms, including using 
2

4
x

− without 

the negative sign. A few thought that 2(4 ) 2x x− = − . 
 (ii) Their expression was usually integrated correctly. However, some substituted values 

without first integrating. 
 (iii) Although there were many completely correct solutions, others omitted this part or gave 

the answer 30°. 
7) (i) Most candidates established that θ=β-α  although the reasoning was disappointingly 

imprecise. Some failed to use this result in the next part and did not realise that the use 
of the compound angle formula was required. There were, however, many completely 
correct solutions. The majority of the candidates correctly found the angle θ. 

 (ii) 
The use of the quotient rule for the differentiation of 2

6
160

y
y+

  was often successful. 

The implicit differentiation tended to be muddled although good candidates gave clear 

and complete solutions including, in some cases, the use of
dy
dθ

on the right hand side.  

 (iii) Although candidates found this relatively easy, a surprising number gave the value of y 
that gave the maximum but did not continue and find the value of θ.  

8) (i) The first part of this question was successful for good candidates. Many others made 
errors. Much depended upon the approach. For those using the chain rule the common 
error was to differentiate 1/(1+kt) as  -1/(1+kt)² and forget to multiply by k. Another 
error involved not realising how to change –ak/(1+kt)² to  
 -kx²/a. For those using the quotient rule the error involved not differentiating the 
constant a as 0. 

 (ii) This was usually successful. 
 (iii) Some candidates omitted this but the answer was usually correct. 
 (iv) The partial fractions almost always achieved full marks. 
 (v) Few candidates showed the separation of variables. Most attempted the integration of 

the partial fractions but many made mistakes either, for instance, by thinking 

that
1 ln 2

2
dy y

y
=∫  and missing out the 

1
2

 or by missing the minus sign in 

1 1 1 ln(2 )
2 2 2

dy y
y

= − −
−∫  or changing the sign of  the partial fraction in (iv) to fit the 

different sign of the logarithm in the given solution. 
Even for those that integrated this part correctly, very few candidates included a 
constant of integration and thus they could not establish it was zero, or equivalent, and 
complete the solution. 
In the final part, the anti-logging was usually correct. y was often isolated correctly but 
the final form was not always achieved. 

 (vi) This was often correct but sometimes omitted. There was some confusion between 
2y →  (2000 squirrels) and 2 squirrels. 

  Section B    The Comprehension 
1)  Usually correct but did not always refer to the largest number. 
2)  There were many completely correct solutions. In part (ii) there were several numerical 

errors but the main error involved dividing the previous number in the table by 2 or 3 
instead of the original number. 

3)  Some did not give the value of a merely quoting 5.6<a≤ 11.2. 



 
4)  The table was almost always correct. Some candidates mistakenly thought that the end-

point of an interval was only the lower (or the higher) limit. Others failed to support 
their argument with the required example from the table. 

5) (i) Usually understood but not always well explained. 
 (ii) Only rarely successful. Many tried to simplify the inequalities as one expression which 

was possible but difficult. For those that treated it as two separate parts there were some 
successful solutions from able candidates. 

 (iii) Few explained why the number of unused votes could be zero but had to be less than a. 
 
 
 




