	FORM AB1: BTEC ASSIGNMENT BRIEF
QCF ASSIGNMENT FRONT SHEET
	[image: http://portal.cwc.ac.uk/services/Marketing_and_Student_Recruitment/Brand%20Guidelines/Documents/Logos/New%20logos/BW%20logos%20-%20100m/30m%20-%20small/CWClogo_blk%2030m.gif]




	Qualification
	Unit number and title

	Level Three BTEC QCF Engineering
	Unit 28 – Further Mathematics for Technicians 

	Learner name
	   Assessor name

	
	

	Date issued
	 Hand in deadline
	Submitted on

	
	
	

	

	Assignment title
	Assignment 2: Statistics, Trigonometry and Calculus

	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
Ref.
	
	To achieve the criteria the evidence must show that the learner is able to:
	Evidence page number
	
	Task

	P5
	
	Calculate the mean, standard deviation and variance for a set of ungrouped data.
	
	
	1

	P6
	
	Calculate the mean, standard deviation and variance for a set of grouped data.
	
	
	2

	P7
	
	sketch the graph of a sinusoidal trigonometrical function and use it to explain the terms and describe amplitude, periodic time and frequency
	
	
	3

	P8
	
	Use two of the compound angle formulae and verify their relationship.
	
	
	4

	D1
	
	Using a graphical technique determine the single wave resulting from a combination of two waves of the same frequency and then verify the result using trigonometrically formulae.
	
	
	5

	P9
	
	Find the differential coefficient for three different functions to demonstrate the use of function of a function and the product and quotient rules.
	
	
	6

	M3
	
	Use differential calculus to find the maximum/minimum for an engineering problem.
	
	
	7

	P10
	
	Use integral calculus to solve two simple engineering problems involving the definite and indefinite integral.
	
	
	8

	D2
	
	Use numerical integration and integral calculus to analyses the results of a complex engineering problem.
	
	
	9

	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:

	Purpose of this assignment


	Scenario


	Task

	Task 1 Task 1: P5 Calculate the mean, standard deviation and variance for a set of ungrouped data.                

The value of capacitances, in microfarads, of ten capacitors selected at random from a large batch of similar capacitors is:

	34.3
	25.0
	30.4
	34.6
	29.6
	28.7
	33.4
	32.7
	29.0
	31.3



Calculate mean value of the capacitance.
Calculate the standard deviation from the mean of the capacitors.
Calculate the variance from the mean of the capacitors.

Task 2: P6 Calculate the mean, standard deviation and variance for a set of grouped data   	

The frequency distribution for the values of resistance in ohms of 48 resistors is as shown below. 

	Range 
	Quantity 

	20.5 - 20.9
	3

	21.0 – 21.4
	10

	21.5 -21.9
	11

	22.0 – 22.4
	13

	22.5 – 22.9
	9

	23.0 -23.4
	2



Calculate mean value of the resistance.
Calculate the standard deviation from the mean of the resistors.
Calculate the variance from the mean of the resistors.

Task 3: P7 Sketch the graph of a sinusoidal trigonometrical function and use it to explain and describe amplitude, periodic time, and frequency.						            

Sketch the graph of  for 1 complete cycle it t seconds.
Use the graph to explain and describe 
	(a) amplitude, 			(b) periodic time, and		(c) frequency

Task 4: P8 Use two of the compound angle formulae and verify their relationship.      		 

Prove that

	(a)  

	(b) 
Given cos A= 0.42 and sin B =0.73 evaluate
		(a) sin(A-B), 
		(b) cos (A-B) 
		(c) tan (A+B)
Correct to 4 decimal places

[bookmark: _GoBack]
Task 5: D1 Using a graphical technique determines the single wave resulting from a combination of two waves of the same frequency and then verify the result using trigonometrical formulae                                         
	                                                                                                                              


Two oceans waves  and collide after travelling distance (s) in time (t) seconds. When two waves collide a resultant wave with different amplitude generates.

Your task is:


( i ) On same graph paper produce and for one cycle.
(ii) On same graph paper produce resultant wave (X1 + X2) for one cycle.


(iii) Verify your result in (ii) by using compound trigonometric formula     by finding R and.

(iv) Compare graphical and analytical values of R and .


Task 6: P9 Find the differential coefficient for three different functions to demonstrate the use of function of a function and the product and quotient rules.	                  	                        
 
Find the differential coefficient for the following by using appropriate method of differentiation. (Simplify your answer as much as you can)

	
(a)       
	
(b)        	
	
(c)        



					



Task 7:	M3 Use differential calculus to find the maximum/minimum for an engineering problem. 											                        										              

A box without a lid has a square base of side x mm and rectangular sides of height h mm. It is made from 10,800 mm2 of sheet metal of negligible thickness. Prove that  and calculate the maximum volume of the box.


Task 8:	P10 Solve two simple engineering problems involving definite and indefinite integrals.								         
Definite integral.

Determine the area enclosed by the curve , the x-axis and the ordinates  x = 0  and  x = 2. (Answer should be in terms of e)

Indefinite -integral.


A particle moves in straight line such that its velocity in m s-1 , t s after passing a fixed  point P is given by .

Find its displacement from P after  s.
Find the velocity of the particle at this instant.

						

Task 9: D2 Use numerical integration and integral calculus to analyse the results of a complex engineering problem.
        			            						    
A consultancy firm has won the contract to build a tunnel of 10 m diameter from 140 square meter concrete block for underground train route.

The figure below shows the cross section of a road tunnel and its concrete surround. The curved section of the tunnel is modelled by the equation: in the interval  




. The concrete surround is represented by the shaded area bounded by the curve, x-axis and the lines, and.
(a) Using this model, copy and complete the table below, giving the values of y to 2     decimal places.

 (
0
10
12
-2
10
Y (m)
x (m)
)











	x (m)
	0
	2
	4
	6
	8
	10

	y (m)
	0
	4.7
	
	
	
	




(b) Find the cross sectional area of concrete to 4 decimal points using definite integration e.g. 
(c) Estimate to 4 decimal point cross sectional area of concrete using numerical methods 
 e.g. either using Trapezoidal rule or Simpson rule.

(d) State with a reason, whether your answer in (b) over estimate or underestimates the true value.


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