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MODULE CODE: SGEE4002
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TIME:  2 HOURS 

ANSWER ALL OF SECTION A

ANSWER THREE OUT OF FOUR IN SECTION B

Equipment or materials required – Calculators are permitted. Formulae sheets provided.
Adnoddau neu ddefnyddiau sydd eu hangen - Caniateir cyfrifianellau. Darparwyd taflenni fformiwlâu




Section A
Answer all questions:

1	Solve the equation:		
(5 marks)

2	If  and find the following:
	(i)  		(ii)  		(iii)  
	 (12 marks)
3	Differentiate w.r.t. t: 			
(5 marks)

4	Consider two complex numbers  and  . 
Convert to polar form and hence find the following:
(i) 		(ii)  
 (10 marks)

5	Evaluate the integral:	
(8 marks)

Section B
Answer 3 questions from this section:

1	(i)  By applying Kirchoff’s laws to the following circuit

[image: ]                                                           6Ω                            8Ω


                                   8v                                         10Ω                         4v


Prove that the following simultaneous equations can be found:


Find the current through each resister by using Cramer’s rule
	
(ii)   	Confirm your answers by either the inverse matrix method OR the elimination method. 									  (20 marks)

2	(i)	By making a substitution, evaluate:
		
(ii)	Express  in partial fractions. Hence evaluate the integral . Give your answer to 4 d.p.
(20 marks)

3	(i)  Shown in the following table are the times taken to produce 80 electrical components:	
	Time (s)
	0-10
	10-20
	20-30
	30-40
	40-50
	50-60

	Frequency
	6
	17
	25
	19
	10
	3



Calculate the mean and standard deviation for the data. (Full marks will be given with workings shown).
(ii)  An electrical circuit has two switches A and B. The probability that switch A works is 0.35 and the probability that switch B works is 0.65. Find the probability that there is a connection across the two switches if the switches are arranged:
	a) 	in series
	b)	in parallel
(20 marks)

4	(i)  Differentiate the following functions w.r.t. x:
	a)		b)				
	(ii)  Find and classify the stationary points of the function 
(20 marks)





Formulae


1.	The solution of the quadratic equation   is 
2.	Logarithms
	




If .	If .



3.	If   then   If 

4.	The equation of a straight line is 

	If a line has gradient m then any perpendicular line has gradient 
5.	Differentiation
(i)	Standard derivatives
		
	

	


	


	



	

	


	

	


	

	


	

	



		        

	(ii)	product rule  	         

(iii) 	 quotient rule  	

(iv) 	function of a function rule   



6. 	 has a stationary point where 	

If, at this point,  the point is a maximum.

If, at this point,  the point is a minimum.
7.	Integration
(i)	Standard integrals
	

	
    

(except when)

	

	


	

	


	

	


	

 or 
	


	

	




(ii)	Numerical integration:

Trapezium Rule:	
Simpson’s Rule:		

8.	Statistics:
				
2
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