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Section Check In – Pure Numerical Methods

Questions


1.*	. 


	Show that  has a root in the interval .



2.*	. 

	Using a starting value of  and iterative formula 


		,



	find  to 3 decimal places such that .


3.*	i) 	Using the trapezium rule with 4 strips, calculate an approximate value for the area under



		the curve  between  and . Give your answer to 4 decimal 
		places.


	ii)	With reference to the graph of , shown in the diagram below, explain 
			whether the answer to part (i) is an overestimate or an underestimate of the area.

[image: ]







4.*	, where . has a root with .

[image: C:\Users\marxsu\Desktop\a_mathsbmei_logo.png]



Using  as a first approximation to  apply the Newton-Raphson method to obtain a second approximation for , giving your answer to 3 decimal places.
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5.*	The function  is defined by . A student concluded that as 



	 and  there was not a root of  between 2.9 and 3.1. Explain, with reference to the diagram below, that this is not the case.
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6.*	, where  has a stationary point at .

[image: ]



Explain why choosing  as a first approximation to the root  would be unsuitable to obtain a second approximation using the Newton-Raphson method.




7.*	i)	Sketch on the same axes the graphs of  and . Use this to state how many 

		solutions there are to the equation . 





	ii)	Using  as a first approximation to , where , apply the Newton-Raphson method to obtain an approximation to , giving your answer to 3 decimal places.



8.*	The performance of shares in a company is modelled by the function





where represents the value of £1 worth of shares after t years. 

An investor purchases £1000 worth of these shares. 

i) 	Find an expression for the Newton-Raphson iteration to find when the model predicts 
	that the investor will have £7000 worth of shares.

ii)	A spreadsheet applying the Newton-Raphson method to find when the model predicts
	that the investor will have £7000 worth of shares is shown below.
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(A) 	What is the value of ?

(B)	Give a suitable heading for column C.

(C)	Give a suitable heading for column D.

	(D) When does the model predict that the investor will have £7000 of shares? 
		Give your answer in years and months, to the nearest month.





9.*	i)	Sketch on the same axes the graphs of  and . State how many 
		solutions there are to the equation .



	ii)	Show that  has a root in the interval .



	iii)	Using a starting value of for the iteration , find the root to 3 decimal places.




	iv)	Using a starting value of for the iteration , find a root of  to 3 decimal places.

	v) 	Draw a staircase or cobweb diagram to illustrate the iteration in part (iv).




10.*	The velocity of a particle, in m/s, is modelled using the function 




[image: ]

Using the trapezium rule with 4 strips, calculate an approximate value for displacement over the first 4 seconds.




Extension




Investigate the function, where and . Find examples where analytical methods will appear to fail to find a root, and use an alternate method to find that root successfully. Explain your working using annotated graphs and tables.  




Worked solutions




1.	, . As there is a change of sign this implies a root in the interval  (providing the graph is continuous in this interval).


2.	(3dp). This is found on a calculator with an ANS key as follows.

	1.4= 	Note: this first step gets 1.4 into the temporary ANS memory to start with.


	 and then keep pressing = to get successive approximations


3.	i)	

	(4dp)

	ii)	An underestimate as the curve is concave downwards for values of x between 2 and 4.


4.	 (3dp)



5.	The cubic has a turning point on the x-axis at  and the root is  so even though there would be no sign change there is still a root.

6.	This is a turning point so the gradient of the line would be zero and would not intersect the
 x-axis to give the value of the second approximation using the Newton-Raphson method.

7.	i)	Sketch with both graphs drawn on the same axes showing one point of intersection in 
		the first quadrant. State that there will be one root.


	ii)	,


	 ,  (3dp)  



8.	When the investor has £7000 worth of shares,  .


	The equation being solved is  where 
	

	The Newton-Raphson iteration to solve the equation  is 

	 

	

	 


	ii) 	(A) 


		(B) OR 


		(C)  OR 

 		(D	 13 years 9 months
	

Checking that does solve the equation.




9.	i)	Sketch with both graphs on the same axes showing two roots.




	ii)	, . As there is a change of sign this implies a root in the interval  (providing the graph is continuous in this interval).


	iii)	 (3dp)

	iv)	1.146 (3dp)

	v)
[bookmark: _GoBack][image: ]


10.	Displacement 

		

		m (3)
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