
Questions 
 
 
Q1. 
  

 

(a)  Find the values of the constants A, B and C. 
(4) 

 

(b)  Prove that f (x) is a decreasing function. 
(3) 

  
(Total for question = 7 marks) 
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Q2. 
  

 

Given that f(x) can be expressed in the form 

 

where A, B and C are constants 

(a)  (i)  find the value of B and the value of C 
(ii)  show that A = 0 

(4) 
(b)  (i)  Use binomial expansions to show that, in ascending powers of x 

f(x) = p + qx + rx2 + ... 
where p, q and r are simplified fractions to be found. 

(ii)  Find the range of values of x for which this expansion is valid. 
(7) 

  
(Total for question = 11 marks) 
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Q3. 
  

(a)   Express  in partial fractions. 
(3) 

A population of meerkats is being studied. 

The population is modelled by the differential equation 

 

where P, in thousands, is the population of meerkats and t is the time measured in years 
since the study began. 

Given that there were 1000 meerkats in the population when the study began, 

(b)   determine the time taken, in years, for this population of meerkats to double, 
(6) 

(c)   show that 

 
where A, B and C are integers to be found. 

(3) 
  

(Total for question = 12 marks) 
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Q4. 
  
The curve C with equation 

 

where p and q are constants, passes through the point  and has two vertical 
asymptotes with equations x = 2 and x = –3 

(a)  (i)  Explain why you can deduce that q = 4 
(ii)  Show that p = 15 

(3) 

 

Figure 4 shows a sketch of part of the curve C. The region R, shown shaded in Figure 4, is 
bounded by the curve C, the x-axis and the line with equation x = 3 

(b)  Show that the exact value of the area of R is aln 2 + bln 3, where a and b are rational 
constants to be found. 

(8) 
  

(Total for question = 11 marks) 
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Q5. 
  
(a)  Use the substitution x = u2 + 1 to show that 

 
where p and q are positive constants to be found. 

(4) 
(b)  Hence, using algebraic integration, show that 

 
where a is a rational constant to be found. 

(6) 
  

(Total for question = 10 marks) 
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