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1.​   

 

a.​ Use the remainder theorem to show that  is a factor of  

​  

 is a factor of  
(2) 

b.​ Find  

 
(2) 

c.​ Write down the factors of . 

​  
​ (2) 

 
2.​  

 
Prove by contradiction that there are no pairs of positive integers p and q for which this is true. 

Assume there are at least one pair of positive integers p and q such that  is true. 

​ ​  
This contradicts the assumption, therefore there are no pairs of positive integers p and q for which 

 is true. 
(5) 
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3.​  
Solve in the range  

 

​  
(4) 

 
4.​  

 

a.​ Sketch  showing the equation of the asymptote and the value of the y intercept. 

​  
(2) 

b.​ State the range of  

​  
(2) 

c.​ Solve  giving your answer to 2 decimal places. 

​  
(3)
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d.​ Find the value of t when  giving your answer correct to 2 decimal places. 

​  
(3) 

 
5.​  

In an industrial process the amount of pollution P caused by burning c tonnes of coal per hour is 
modelled by the equation 

 
a.​ Show that the minimum value of P occurs when c satisfies the equation 

 
​  

 
(3) 

b.​ Show that a root of this equation lies in the interval  
 

 

Change signs and  is continuous in the interval, therefore a turning point lies in 
the interval. 

(3)
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c.​ By taking an initial estimate of the root of this equation  

Use the iterative procedure  
to find further estimates  giving your answers correct to 3 decimal places. 

 
(2) 

d.​ Illustrate the convergence of their estimates in the graph on the insert sheet. 
​

 
(2) 
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6.​  
a.​ Calculate the sum of all the even numbers from 2 to 100 inclusive, 

  

​  
(3) 

b.​ In the arithmetic series 
 

k is a positive integer and k is a factor of 100. 
i.​ Find, in terms of k, an expression for the number of terms in this series. 

 
(2) 

ii.​ Show that the sum of this series is 

 

 
(4) 

c.​ Find, in terms of k, the 50th term of the arithmetic sequence 

 
giving your answer in its simplest form. 

 
(2) 
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7.​  
Evaluate 

a.​   

 

 
(3) 

b.​  

 

 
​ ​ ​  

(3) 
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8.​  

 
OAB is a sector of a circle centre O, radius 12 cm and angle . 
AC is a tangent to the circle. 
Find the perimeter of ABC. 

 
(4) 
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9.​  
Find the shortest distance between the circle 

​ ​  
​ and the line​ ​ ​ ​ ​  

 

 
(9) 
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10.​ 
a.​ Use the binomial expansion to find constants A and B such that  

 
giving your answers in terms of n and h. 

​  
(3) 

b.​ Use differentiation from first principles to show that 

 

​  
(3) 
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11.​ 

 

In fig 2  , ,  and  
a.​ Find in terms of  expressions for  

i.​  

 

ii.​  

​  
(3) 

b.​ Show that  

 
(2) 

c.​ Find another expression for  in terms of  

 
(2)
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d.​ Find the values of p and q. 

 
(2) 

 
12.​ 

​ where k is a constant 
a.​ Find the solution to this differential equation in the form 

 given that  when  

 
(8) 

b.​ Given that the curve  has a turning point when , find the value of k. 

​  
(1) 
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13.​ 

 

Fig 3 shows part of the curve . 

The region R is bounded by the curve, the  and the lines  
a.​ Complete the table below 

​  

    1 

 0.5236 0.7297 0.9851 1.5708 

(1) 
b.​ Use the trapezium rule with 4 ordinates to find an estimate for the size of area R giving your 

answer correct to 3 decimal places. 

 
(3)
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c.​ Use the substitution  to evaluate exactly 

 

​  
(6) 

d.​ Explain why the trapezium rule gives an overestimate for the value of area R. 
​ The curve is bending downward 

(1) 
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Insert for Question 5 
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