
Section Check In – NM: Numerical Methods

Questions

In these questions you should show all working (the use of the solve and numerical calculus functions of your calculator should only be used to check answers).


1.	. 



[bookmark: MTBlankEqn]	Show that  has a root between  and .
[NM1]




2.	Find a solution, correct to 3 decimal places, to the equation  using a starting value of  and the iterative formula .
[NM2]

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



	the curve  between  and . Give your answer to 3 significant figures.
[NM7]






4.	, where . has a root with .


Find an approximate value for , correct to 3 significant figures
[NM1]



5.	Estimate the gradient of the curve  at the point .
[NM4]



6.	The function  is defined by . 


	The following table shows the values of  for .
	
	
 
	-4
	-3
	-2
	-1
	0
	1
	2
	3
	4

	

	-1×105
	-6×104
	-2×104
	-2×103
	1
	2×103
	2×104
	6×104
	1×105


	


	(i) 	Explain why there is a root between  and .

	(ii)	Find the root identified in part (i), correct to 2 decimal places.

	A student concluded that the table above shows that the function f(x) only has one root. 

	(iii)	Explain, with reference to an annotated sketch, why this is not the case.

[NM1,3]


.
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7.	The table and graph below show . 

	
	
	
	
	[image: ]

	
	x
	y
	
	

	
	1
	0.0
	
	

	
	2
	10.0
	
	

	
	3
	15.8
	
	

	
	4
	20.0
	
	

	
	5
	23.2
	
	

	
	6
	25.8
	
	

	
	7
	28.1
	
	

	
	8
	30.0
	
	

	
	
	
	
	




	Show, using rectangular strips 1 unit wide, that  
[NM6]


8.	It is given that  is a positive constant. 
	



	(i)	By sketching the graphs of  and  on a single diagram, show that the equation has exactly two real roots.



	(ii) 	The positive root of the equation  is denoted by .


		(a)	Find, by calculation, the pair of consecutive integers between which  lies.



		(b)	Show that  can be expressed in the form .



			(c)	Use the iterative formula, with a suitable starting value , to 


				find . Show the result of each iteration, and give correct to 2 decimal places.
[NM2]



9.	The diagram shows the curve .
[image: C:\core\files\questions_migrate\1484246401\3890Mathematics4723-012014Jun\img\p03_01_150.png]

	(i)	By sketching a second curve on the copy of the diagram, show that the equation

		 has two real roots. State the equation of the second curve.



	(ii)	The larger root of the equation is denoted by .


		a.	Show by calculation that .


		b.	Use an iterative process based on the equation  

                  	with a suitable starting value, to find correct to 3 decimal places. 
[NM2]



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.
[NM7]




Extension




Investigate the function, where and . Find examples where analytical methods will appear to fail to find a root, and use an alternative 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 suggests a root in the interval 


2.	

	

	

	

	 

	 (3dp)

3.	

[image: ]

 
	x
	1
	1.5
	2
	2.5
	3

	y
	2.4494
	1.9293
	1.8027
	1.8165
	1.8856




Area =  (3sf)

4.	
	x
	f(x)
	comment

	2
	-3.414
	-ve

	3
	10.267
	+ve

	2.3
	-0.849
	-ve

	2.4
	0.2748
	+ve

	2.37
	-0.077
	-ve

	2.38
	0.0385
	+ve

	2.375
	-0.019
	-ve




			(3sf)


5.	
	x
	y

	1.5
	16

	2.5
	5.76




	Gradient  


6.	i)	There is a change in sign from negative to positive.

	ii)	
	x
	f(x)
	comment

	-0.2
	-10.58
	-ve

	-0.1
	1.352
	+ve

	-0.13
	-0.379
	-ve

	-0.12
	0.341
	+ve

	-0.125
	0
	





	,  (2dp)

	iii)	

	[image: ]

			Two roots between 0.05 and 0.1, so no change of sign seen between integers 0 and 1.



7.	 

	


8.	i)	

[image: ]


	ii)	a.	

			

			
			Root [2, 3] i.e. root lies between 2 and 3


		b.	

			

			

		c.	
	
 
	2

	

	2.0959…

	

	2.0594…

	.
	

	.
	

	.
	

	.
	

	

	2.0697…

	

	2.0697…




			 (2dp)


9.	i)	

		

[image: ]



	ii)	a.	

				
				Change of sign so root between 2.1 and 2.2

		b.	
	
 
	2.1

	

	2.150565…

	

	2.155315…

	.
	2.155753…

	.
	

	.
	

	.
	

	

	2.155797…

	

	2.155797…




10.	Displacement 
		
	t
	v

	0
	2.7000

	1
	2.4447

	2
	1.2198

	3
	0.1848

	4
	0.0047




	

	m

[image: ]
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