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	P2
	Solve a practical engineering problem involving an arithmetic progression
	
	

	P3
	Solve a practical engineering problem involving a geometric progression
	
	

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

	P7
	Sketch the graph of a sinusoidal trigonometrical function and use it to explain and describe amplitude, periodic time and frequency.
	
	

	P8
	Use two of the compound angle formulae and verify their relationship
	
	

	M2
	Use complex numbers to solve a parallel arrangement of impedances giving the answer in both Cartesian and polar form.
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	Using graphical techniques determine the single wave resulting from a combination of two waves of the same frequency and then verify the result using trigonometrical formulae.
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what you will learn in this assignment
You will undertake a range of activities designed to develop your understanding of some of the algebraic techniques used by engineers who work in a design or test environment.
Assignment objectives
In this assignment, you will need to show that you can:
use basic formulae to find the arithmetic and geometric progression of a series of numbers
produce solutions to engineering problems 
What you will do in this assignment
On an individual basis you will produce correctly written answers to a number of maths questions.
	Grading criteria
	Tasks

	P2
	solve a practical engineering problem involving
arithmetic progression
	1

	P3     
	solve a practical engineering problem involving
geometric progression
	2

	P4
	Sketch the graph of a sinusoidal trigonometrical                                    function and use it to explain and describe amplitude, periodic time and frequency.
	3

	P7
	Sketch the graph of a sinusoidal trigonometrical function and use it to explain and describe amplitude, periodic time and frequency.
	4

	P8
	Use two of the compound angle formulae and verify their relationship
	5

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

	D1
	Using graphical techniques determine the single wave resulting from a combination of two waves of the same frequency and then verify the result using trigonometrical formulae.
	7


Task introduction
You are nearing the end of the first year of an engineering apprenticeship and have been moved into the production department of your company to gain further experience. Part of your new job will involve assisting with calculations and the Production Manager wants you to find out some information about the components being produced on the production line. 

Task 1[p2]

The cost of boring holes on printed circuit boards is £4 for the first batch, while each subsequent batch cost £2 more. 

Find the cost of boring holes for the 17th batch.
							
Find the total cost of boring holes for the first 23 batches.

Task 2 [p3]

When you moved into the Production Department, you noticed that the number of thousands of batches of components produced where 3 per day. 

The department had just introduced a new assembly system and you now notice that for the last two weeks the production is increasing at two times this rate per day.

1. Find the number of thousands of batches of components produced on the seventh day.

2. Find the sum of the number of thousands of batches of components over your first ten days.

Task 3 [P4]
COMPLEX Numbers

1. Three impedances:
Z1 = 2 – 7j		Z2 = 3+ 8j		Z3 = −5 – 2j

Find 
a)	Z1+Z2+Z3 
b)	Z1+Z2−Z3 
c)	Z1−Z2−Z3 

Show your working both algebraically and on an ARGAND DIAGRAM for each problem.



2. Simplify the following giving the answers in Cartesian form. 
Represent your answers on an Argand diagram.

a)	(4 + 5j) (4 +5j) =
b)	(−5 – 2j) (5+2j) =

3. Find the admittance Y of a circuit if               where 	Z = 1.3 + 0.6j
	  		   

4. Determine in polar form and represent your answers on an Argand diagram:

a) 		8 / 250   4 / 600    

										                               
								

All calculations must be handwritten and legible
 
(P4 complete)
Task 4  [p7]
The current in an AC circuit at any time t seconds is given by:
	i = 5 sin (100πt – 0.432) amperes
Determine
a)  The amplitude, periodic time, frequency and phase angle (in degrees)
b) The value of current at t = 0
c) The value of current at t = 8ms
d) The time when the current is first a maximum
e) The time when the current first reaches 3 A.
- Sketch one cycle of the waveform showing relevant points. You may use excel if you feel you can do so effectively. All calculations must be handwritten and legible

Task 5 [p8]


1. Express 

 

2. Express 


You must show all working out in a legible form
Task 6 [M2]

For the circuit shown determine the current (I) flowing and its phase relative to the applied voltage of 200 V.		
Impedance of resistor and series inductor is	 
Impedance of resistor and series Capacitor is 	
Use complex numbers to solve a parallel arrangement of impedances giving the answer in both Cartesian and polar form.

[bookmark: _GoBack][image: ]	
This is a Merit grade task and requires you to demonstrate supporting working, presented in a legible form.  There are many elements to this question and you must show your understanding of using complex numbers and the science behind the question.
(M2 Complete)





Task 7 [D1]

Plot the graph of 					

On the same axis,	 plot 			

By adding ordinates, 		plot 			

Obtain a sinusoidal expression for this resulting waveform.

Verify your result using trigonometrical formulae.

You may use excel for this if you wish; subject to presentation standards

This is a distinction grade task and it is expected that this will be done with a full explanation of what is happening and a thorough mathematical analysis.  (Skimp at your peril)
End of Assignment (2)

Guidance notes – Please read
You can use excel to do this – however this MUST be presented professionally (axes, labels titles etc as you would expect to see in a textbook), with tables of values and with the answers clearly stated.  
Name, Group, Question number and page number MUST be added to each sheet.  
If you don’t feel you can use Excel then do the exercise on graph paper but to the same standard of presentation
.All working must be shown, stating the answer will not be deemed sufficient to show you have an understanding of the task – (These are Edexel marking instructions)

All Tasks: must be clearly identified and completed on separate sheets, named and page numbered.  
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