
Questions 
 
 
Q1. 
  
Given that a is a positive constant and 

 

show that a = lnk, where k is a constant to be found. 
(4) 

  
(Total for question = 4 marks) 
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Q2. 
  
Given that  

(a)  show that  is independent of k, 
(4) 

(b)  show that  is inversely proportional to k. 
(3) 

  
(Total for question = 7 marks) 
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Q3. 
  

 

Figure 4 

Figure 4 shows a sketch of part of the curve C with equation 

 

The finite region S, shown shaded in Figure 4, is bounded by the curve C, the line with 
equation x = 1, the x-axis and the line with equation x = 3 

The table below shows corresponding values of x and y with the values of y given to 4 
decimal places as appropriate. 

 

(a)   Use the trapezium rule, with all the values of y in the table, to obtain an estimate for the 
area of S, giving your answer to 3 decimal places. 

(3) 
(b)   Explain how the trapezium rule could be used to obtain a more accurate estimate for 
the area of S. 

(1) 

(c)   Show that the exact area of S can be written in the form  + lnc, where a, b and c are 
integers to be found.  

(6) 
(In part c, solutions based entirely on graphical or numerical methods are not acceptable.) 

  
(Total for question = 10 marks) 
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Q4. 
  
Show that 

 
(7) 

  
(Total for question = 7 marks) 
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Q5. 
  

 

Figure 2 

Figure 2 shows a sketch of part of the curve C with equation y = x ln x,    x > 0 

The line l is the normal to C at the point P(e, e) 

The region R, shown shaded in Figure 2, is bounded by the curve C, the line l and the x-axis. 

Show that the exact area of R is Ae2 + B where A and B are rational numbers to be found. 
(10) 

  
(Total for question = 10 marks) 
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Q6. 
  
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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Q7. 
  

(a)  Use the substitution u = 1 +  to show that 

 
where p and q are constants to be found. 

(3) 
(b)  Hence show that 

 
where A and B are constants to be found. 

(4) 
  

(Total for question = 7 marks) 
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Mark Scheme 
 
Q1. 
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Q2. 
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Q4. 
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Q5. 
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Q6. 
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Q7. 
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