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	Assignment title
	1-Advanced Graphical and Algebraic Techniques 

	In this assessment you will have opportunities to provide evidence against the following criteria. 
Indicate the page numbers where the evidence can be found.


	Criteria reference
	To achieve the criteria the evidence must show that the learner is able to:
	
	Task no.
	
	Evidence

	P1
	       Use a graphical technique to solve a pair of simultaneous linear equations
	
	1
	
	

	P2
	Solve a practical engineering problem involving an arithmetical progression
	
	2
	
	

	P3
	Solve a practical engineering problem involving geometrical progression.
	
	3
	
	

	P4
	Perform the two basic operations of multiplication and division to a complex number in both rectangular and polar form, to demonstrate the different techniques.
	
	4
	
	

	M1
	Use the laws of logarithms to reduce an engineering law of the type 
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ax

y

=

to straight line form, then using logarithmic graph paper, plot the graph and obtain the values for the constants 
[image: image3.wmf]a

and 
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	5
	
	

	M2
	Use complex numbers to solve a parallel arrangement of impedances giving the answer in both Cartesian and polar form.
	
	6
	
	


	Learner declaration

	I certify that the work submitted for this assignment is my own. I have clearly referenced any sources used in the work. I understand that false declaration is a form of malpractice.
Student signature: 
                                                                    Date: 


Assignment Brief

	Assignment title
	1-Advanced Graphical and Algebraic Techniques

	Purpose of this assignment: 

1.Be able to use advanced graphical techniques

2. Be able to apply algebraic techniques


	Tasks
	This provides evidence for [e.g. P1, M1, D1]

	Task 1 
Solve the simultaneous equations graphically.





     
AVS consulting designs and manufactures electromechanical components. In their manufacturing plant, machinery M1 and M2 produce mechanical and electronic components.

The manufacturing times in hours for the components are given in the following table.

Product

Machine

M1

M2

Mechanical

0.25

0.40

Electronic

0.50

0.20

Each machine can be used for total of 40 hours per week. 

Your tasks:

(i) To maximise machine capacity, determine how many of each product should be manufactured.

(ii) Verify your answer by using graphical method. 


	P1

	Task 2
Solve engineering problem involving arithmetic progression.      
                   
a) An oil company bores a hole 80 m deep. Estimate the cost of boring if the cost is £30 for drilling the first metre with an increase in cost of £2 per metre for each succeeding metre

b) A drilling machine is to have 8 speeds ranging from100 rev/min to 1000 rev/min. If the speeds form an arithmetic progression, determine their values, each correct to the nearest whole number. 


	P2

	Task 3
Solve engineering problem involving geometric progression.    

                       
a) A drilling machine is to have 8 speeds ranging from100 rev/min to 1000 rev/min. If the speeds form a geometric progression, determine their values, each correct to the nearest whole number. 

b) The value of a lathe originally valued at £3000 depreciates 15% per annum. Calculate its value after 4 years. The machine is sold when its value is less than £550. After how many years is the lathe sold?

	P3

	Task 4

Perform the basic operations of multiplication and division to a complex number in both rectangular and polar form.
If 
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a) Evaluate in Polar form start

            a)
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b) Evaluate in Cartesian form start

a) 
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c) 
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	P4

	Task 5
Use the laws of logarithms to reduce an engineering law of the type y=axb to straight-line form then using log-graph paper plot the graph and obtain the values of a and b.









    

Show from the following results of voltage V and admittance Y of an electrical circuit that the law connecting the quantities is of the form  [image: image14.png]V=ky"



 , and determine the values of k and n.

Voltage V 

volts 

 2.88

2.05 

1.60

1.22

0.96

Admittance Y Siemens 

 0.52 

0.73

0.94

1.23

1.57

a) Use linear graph paper approach by calculating log V and log Y.

b) Use log-log graph paper

c) Briefly compare results obtained a) and b). 


	M1

	Task 6
Use complex numbers to solve a parallel arrangement of impedances giving the answer in both Cartesian and polar form





  
   

a) Two impedances, Z1 = (3+ j6) Ω and Z2 = (4 − j3) Ω are connected in parallel to a supply voltage of 120 V. Determine the magnitude of the current and its phase angle relative to the voltage in polar form.

b) For the circuit shown in Fig, determine the current I flowing and its phase relative to the applied voltage in Cartesian form.
[image: image1.png]




	M2

	Evidence checklist: [e.g. ‘leaflet’, ‘presentation notes’ etc.]

	
	 [tick boxes]

	Photos of practical resistor network measurement for voltage and current….
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