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Equipment or materials required. 
Adnoddau neu ddefnyddiau sydd eu hangen. 
Cyfrifiannell/Calculator


ATEBWCH BOB CWESTIWN	ANSWER ALL QUESTIONS 

Cwestiwn 1 Question 1
Solve both of the First Order Differential Equations shown below:
	(a) 	,   given 
	(b)	,   given x = 0 when y
[20 marks]
Cwestiwn 2 Question 2
Obtain the particular solution given:  

[20 marks]
Cwestiwn 3 Question 3
A sample of 100 components was tested to failure to find its life span.  
The results, to the nearest 100 hours, were:

	Life (hundreds of hours)
	(x)
	7
	8
	9
	10
	11
	12
	13

	Frequency
	(f)
	5
	21
	25
	20
	16
	8
	5



Calculate, to the nearest hour, the mean and standard deviation of this data, both to 2d.p. 
Show your working for full marks.
[10 marks]
Cwestiwn 4 Question 4
Sketch the graph and determine the Fourier Series expansion for the function f(x) which is defined as:


The function is periodic outside of this range with a period of 2π.
[20 marks]
Cwestiwn 5 Question 5
(a) Determine:
The Laplace transform of:       	(i)  		(ii)   
	
The inverse Laplace transform of:	(iii)                		(iiii)  

(b) Solve using Laplace transforms:
, given 
[20 marks]



Formulae
Integrating Factor for the Solution of First order Differential Equations


Second order differential equations with constant coefficients
Where,
 
auxiliary equation:

with roots:

Case 1 (real and different):

Case 2 (real and equal):

Case 3 ( Complex roots):

Where,
 
the solution has the form:

Where  is obtained from making the suggested substitution below:
	
	Trial Solution

	
	

	
	

	
	


R-L Circuit		
R-C Circuit		
RLC Circuit		
Standard derivatives
	
	

	
	

	
	

	
	

	
	

	
	



Standard integrals
	
	    
(except when)

	
	

	
	

	
	

	 or 
	

	
	


	
Fourier Series

where
  
 

For even series:
  
  


For odd series:
    

Integration by parts’




Laplace transforms
	Function, f(t)
	Laplace transform,

	1
	

	t
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	






Statistics
For a frequency distribution:				
The Poisson distribution

Where  is the mean of the distribution.
The Standard Normal Curve
The conversion from normal distribution to standard normal distribution is achieved by using:

where   	
The Binomial Distribution

Where
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