
Questions 
 
 
Q1. 
  
Given that 

 

show that 

 

where A is a rational constant to be found. 
(5) 

  
(Total for question = 5 marks) 
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Q2. 
  
A scientist is studying a population of mice on an island. 

The number of mice, N, in the population, t months after the start of the study, is modelled by 
the equation 

 

(a)  Find the number of mice in the population at the start of the study. 
(1) 

(b)  Show that the rate of growth  is given by  
(4) 

The rate of growth is a maximum after T months. 

(c)  Find, according to the model, the value of T. 
(4) 

According to the model, the maximum number of mice on the island is P. 

(d)  State the value of P. 
(1) 

  
(Total for question = 10 marks) 
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Q3. 
  

 

(a)  Show that  where A and n are constants to be found. 
(4) 

(b)  Hence deduce the range of values for x for which  < 0 
(1) 

  
(Total for question = 5 marks) 
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Q4. 
  

 

Figure 1 shows a sketch of the curve C with equation 

 

(a)  Show that 

 
(4) 

The point P, shown in Figure 1, is the minimum turning point on C. 

(b)  Show that the x coordinate of P is a solution of 

 
(3) 

(c)  Use the iteration formula 

 
to find (i)  the value of x2 to 5 decimal places, 

(ii)  the x coordinate of P to 5 decimal places. 
(3) 

  
(Total for question = 10 marks) 

  
 
 

 Products and Quotients - Year 2 Core PhysicsAndMathsTutor.com



Q5. 
  
The function g is defined by 

 

where k is a constant. 

(a)  Deduce the value of k. 
(1) 

(b)  Prove that 

 
for all values of x in the domain of g. 

(3) 
(c)  Find the range of values of a for which 

 
(2) 

  
(Total for question = 6 marks) 
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Q6. 
  
Given that 

 

show that 

 

where A is a constant to be found. 

  
(Total for question = 4 marks) 
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Q7. 
  

 

Figure 5 

Figure 5 shows a sketch of the curve with equation y = f ( x ), where 

 

The curve has a maximum turning point at P and a minimum turning point at Q as shown in 
Figure 5. 

(a)   Show that the x coordinates of point P and point Q are solutions of the equation 

 
(4) 

(b)   Using your answer to part (a), find the x-coordinate of the minimum turning point on the 
curve with equation 

(i)   y = f ( 2x ). 
(ii)  y = 3 − 2f ( x ). 

(4) 
  

(Total for question = 8 marks) 
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Q8. 
  
Given y = x(2x + 1)4, show that 

 

where n, A and B are constants to be found. 
(4) 

  
(Total for question = 4 marks) 
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Q9. 
  

 

(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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