A LEVEL MATHEMATICS QUESTIONBANKS

NUMERICAL METHODS

1.
a)
Show that the equation 
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can be re-written in the form 
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b)
By sketching appropriate graphs state the number of solutions of the equation
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2.
A possible method for finding the square root of a number t, starting with an approximation a 


is given by an iterative formula
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Taking a = 2, use this method to determine the square root of 7 correct to 3 decimal places
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3.
In the diagram below, 0 is the centre of a circle, radius 6 cm and the points P and Q 
lie on the circumference 


so that angle PÔQ = 2( radians
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a)
Given that  the area of the shaded segment is 9 cm2 , show that 4(  2sin2( 1 = 0
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b)
Show further that a root of this equation lies between 0.7 and 0.8 
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4.
The function g(x) is defined by 
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a)
Show that 
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 has a root between 1.1 and 1.2
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b)
Find this root correct to 2 decimal places
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5.
a) Show that the equation 
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b)
Use the iterative formula 
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6. 
a)
Show that f(x) = x3 + 3x2 + 5x + 2 has no turning points
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b)
Hence explain why the equation f(x) = 0  has only one real root
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c)
By considering the values of  f(0) and f(-1) or otherwise show that the root  
is such that –1<<0











[2]


d)
Find the value of  correct to 1 decimal place
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7.
a)
On the same axes sketch the graphs of 
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b)
Hence state the number of solutions of the equation ex – x2 = 0












[1]



c)
Find a solution of the equation ex – x2 = 0 correct to one decimal place
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8. 
a)
The function f(x) is defined by f(x) = x2 – 2x + lnx.   Show by sketching suitable curves 



that the equation f(x) = 0 has only one real solution
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b)
By considering the sign of f(x) for different values of x, or otherwise, find the solution of 



the equation f(x) = 0 correct to 3 significant figures
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9.
a)
The diagram shows a sector of a circle centre O, radius r cm, angle ( radians. 
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The shaded area is a segment.



Given that the ratio of the area of the sector to the area of the segment is 4:1, 



show that 3( = 4 sin (
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b)
Find the value of a such that 
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10. f(x) = 2 sin x  x where x is measured in radians


Show that the equation f(x) = 0 has a root in the interval [1.8, 1.9]
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11.
f(x) = x3 – 9x + 7


The equation f(x) = 0 has a root in the interval [N, N+1]where N is an integer.  


Find the 3 possible values of N.
[5]

12. a)
Show that the equation x3 + 5x2 = 9 can be expressed in the form
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 where A and B are constants to be determined
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b)
Show that this equation has a solution (, where 1<(<2
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c)
Using iterative formula derived from your answer to a), and using 
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find the solution ( correct to 2 decimal places
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13. a)
Show that the equation 
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 can be written in the form x = ln5 + lnx
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b)
By sketching suitable graphs, show that the equation 
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has two solutions
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c)
Use the iterative formula 



xn+1 = ln5 + lnxn with

x0 = 2 



to find the larger of the 2 solutions connect to 1 decimal place
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14.
a)
Sketch, on the same diagrams, the curves 
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b)
Deduce the number of solutions of the equation x2 = cos x
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c)
Show that x2 = cos x has a root ( where 0.75 < ( < 0.85
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d)
Use the iterative formula 
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15.
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a)
Show that the equation 
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 has a root ( between 0 and 1
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b)
Show that this equation can be rearranged into the forms




i)
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ii)
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c)
Using an iterative formula derived from b) i), and 
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d)
Using an iterative formula derived from b) ii), and 
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e)
Explain why the formula you used in d) is not suitable for finding the root (
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16. The iterative formula 
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 is to be used to solve the equation 
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a)
Using 
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b)
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x >0.  Find xk, giving your answer in surd form.
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c)
Find the percentage error in using 
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17.
a)
Use the trapezium rule with 3 ordinates to estimate the value of
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b)
Obtain the true value of this integral, and hence find the percentage error in the



estimate obtained in part a)
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18.
a)
Use the trapezium rule with 5 ordinates to obtain an estimate the value of 
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b)
By drawing a suitable sketch graph, explain why this will give an over-estimate
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c)
Hence show that  ln3 < 
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19.
a)
Evaluate 
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b)
Obtain an estimate for this integral using the trapezium rule with a step-size of  
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c)
Deduce
< 8((2 – 1)
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20.
 The graph below shows y = 1 + x2 and 
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a)
Explain why the area of the shaded region is equal to the error made



when estimating 
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b)
Use the trapezium rule with 3 ordinates to estimate this integral
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c)
Without doing any further calculations, state whether the true value of the integral is greater or 



less than this value, explaining your answer.
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21.
a)
Show that the equation x3 – 50x + 3 = 0 has a solution between 0 and 1
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b)
Use the Newton-Raphson process to obtain this solution correct to 2 decimal places
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22.

f(x) = ex – 10x


a)
Show that the equation f(x) = 0 has a root between 3 and 4
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b)
Use the Newton-Raphson method to obtain this root correct to 4 decimal places
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23. f(x) = x3 – 12x 1



The equation f(x) = 0 is to be solved using the Newton-Raphson method, with xo = 

a)
Obtain an expression for x1 in terms of and simplify your answer as far as possible.











[4]


b)
Explain why  = 2 is not a suitable starting value for this procedure
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c)
Given  = 1, find 
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24.
a)
Show that the equation x3 + x = 3 has a solution (,where 1 < ( < 2
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b)
Use linear interpolation once to obtain an approximation to this solution
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25. a)
Given that sin 30o = 
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find an approximation to ( where 
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b)
Find the percentage error in this approximation
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26.a) Use linear interpolation once to obtain a solution to the equation 
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         given that e4 = 54.60  and e9 = 8103. Give your answer correct to 2 decimal places
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b)
Find the percentage error in your answer
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c)
By reference to a suitable sketch graph, explain why the error is so great.
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