
Methods in Calculus 

Questions 
 
Q1. 
  

(a)  Given that 

y = arcsinx                   –1 ≤ x ≤ 1 

show that 

 

(3) 

(b)                              f(x) = arcsin (ex) x ≤ 0 

Prove that f(x) has no stationary points. 
(3) 

  

(Total for question = 6 marks) 

  

 
 
 
 
Q2. 
  

Show that 

 

where k is a rational number to be found. 

  

(Total for question = 7 marks) 
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Q3. 
  

Given that y = arsinh(tanh x), show that 

 

(5) 

  

(Total for question = 5 marks) 

  

 
 
 
 
 
Q4. 
  

The curve C has equation 

 

(a)  Show that C has no stationary points. 

(3) 

The normal to C, at the point where x = 1, crosses the x-axis at the point A and crosses the 
y-axis at the point B. 

Given that O is the origin, 

(b)  show that the area of the triangle OAB is  where p, q and r are 
integers to be determined. 

(5) 

  

(Total for question = 8 marks) 
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Q5. 
  

(a)  Explain why  is an improper integral. 

(1) 

(b)  Prove that 

 

where a and b are rational numbers to be determined. 
(6) 

  

(Total for question = 7 marks) 

  

 
 
 
 
Q6. 
  

 

(a)   Show that 

 

where c is an arbitrary constant and A and B are constants to be found. 
(4) 

(b)   Hence show that the mean value of f(x) over the interval [0, 3] is 

 

(3) 

(c)   Use the answer to part (b) to find the mean value, over the interval [0, 3], of 

f(x) + lnk 

where k is a positive constant, giving your answer in the form p + ln q, p and q are 
constants and q is in terms of k. 

(2) 

  

(Total for question = 9 marks) 
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Q7. 
  

(a)  Express as partial fractions 

 

(3) 

(b)  Hence, show that 

 

where a and b are constants to be determined. 
(4) 

  

(Total for question = 7 marks) 
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Mark Scheme – Methods in Calculus 
 
 
Q1. 
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Q2. 
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Q3. 
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Q4. 
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Q5. 
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Q6. 
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Q7. 
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