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	Assignment title
	Static and Dynamic Systems

	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 Page Number

	P1
	Calculate the magnitude, direction and position of the line of action of the resultant and equilibrant of a non-concurrent coplanar force system containing a minimum of four forces acting indifferent directions
	
	1
	
	

	P2

	Calculate the support reactions of a simply supported beam carrying at least two concentrated loads and a uniformly distributed load
	
	2
	
	

	P3
	Calculate the induced direct stress, strain and dimensional change in a component subjected to direct uniaxial loading and the shear stress and strain in a component subjected to shear loading
	
	3 and 4
	
	

	P4
	Solve three or more problems that require the application of kinematic and dynamic principles to determine unknown system parameters


	
	6, 7, 8
	
	

	M1
	Calculate the factor of safety in operation for a component subjected to combined direct and shear loading against given failure criteria
	
	5, 9
	
	

	M2
	Determine the retarding force on a freely falling body when it impacts upon a stationary object and is brought to rest without rebound, in a given distance


	
	7
	
	

	D1
	Compare and contrast the use of D’Alemberts principle with the principle of conservation of energy to solve an engineering problem
	
	10
	
	


	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.
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Assignment Brief

	Qualification: BTEC Level 3 Diploma in Electrical/Electronic Engineering 3022
	

	Unit number and title
	Unit 5: Mechanical Principles and Applications

	Assessor name
	

	Date issued
	

	Hand in deadline 
	

	

	Assignment title
	

	Purpose of this assignment
This assignment comprises realistic engineering problems of the type you may face if you were a member of your company’s engineering design team. It gives you the opportunity to demonstrate understanding of the principles of Mechanical Principles with respect to outcome 1: ‘Determine the effects of loading in static engineering systems’ and to generate evidence to meet the following grading criteria:

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

	Task 1

Determine the magnitude and direction of the resultant force and turning moment about point A for the system of forces acting on the bridge support plate shown opposite. What would be the equilibrant force? 
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	P1

	Task 2

 Determine the support reactions for the roof beam shown opposite. The UDL is across the whole length of the beam. 
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	P2

	Task 3

The rectangular steel bar opposite is part of a static test rig and extends under a tensile load of 28KN. If the elastic modulus for the steel is 208 GN/m2, calculate:

a. The stress in the bar

b. The resulting strain

c. The extension of the bar. 
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	P3

	Task 4

Ø16 mm rivets are being used to hold together the sides of a storage vessel and are subject to the loading shown. Calculate:

a. The resulting shear stress

b. The resulting shear strain if the shear modulus for the rivet material is 80GN/m2. 
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	P3


	
	M1

	Task 6
A car accelerates from 18km/h to 72km/h in 12s. Sketch the velocity-time graph for this motion & then find:

a.
Its uniform acceleration.

b.
The total distance travelled by the car.

c.
Its velocity after moving a distance of 25m.


	P4

	Task 7
In a friction experiment a friction force of 3N was required to move a mass of 900g. What was the coefficient of friction between the 2 surfaces in contact?

	P4

	Task 8
A crane lifts a mass of 8 tonne through a height of 10 m. The efficiency of the lift was 80% and the power expended by the crane was 78.48 KW. Determine: 
a.
The work done by the crane.

b.
The energy used by the crane to lift the mass.

c.
The time taken to make the lift.

	P4

	Task 9
A vertical pile of mass 100kg is driven 0.2m into the ground by the blow of a 1 tonne hammer which free falls through a distance of 0.75m. Assuming the hammer does not bounce, calculate:

a.
The velocity of the hammer just before impact.

b.
The velocity of the hammer just after impact.

c.
The deceleration of the hammer and pile.

d.
The resistive force of the ground.
	M1`

	Task 10
A car of mass 1.2 tonne accelerates up a road with a slope of 1 in 10, increasing its speed from 5 to 20m/s, while travelling 100m along the road, against a frictional resistance of 1KN. Using D’Alembert’s principle, calculate:

a.
The tractive effort between the driving wheels and the road surface.

b.
Work done.

c.
The average power required to accelerate this load.

d.
Now confirm your answer using the principle of conservation of energy.
	D1



	Evidence checklist: [e.g. ‘leaflet’, ‘presentation notes’ etc.]
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	Sources of information: (e.g. publications, websites etc.)
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