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Question 1
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Figure 1





From this finding Ra can be found as below.


Now, taking the moments about X-X.


Integrate the equation above. (Slope).


Integrate the above equation again. (Deflection).


Applying boundary conditions to find constants for bot A and B where x=0 and y=0.





To find constant A, use the boundary conditions x=5 when y=0



From this the new equation is shown below. Where y is the deflection and x is the distance along the beam. x=2.5





Question 2

[image: ]When talking about the analysis of buckling struts, there are two main methods that are used. These methods are Rankine-Gordon and Euler. Euler’s theory is used on long slender struts, where the slenderness ratio exceeds 120 and failure will be caused by buckling. The slenderness ratio is calculated using  where l is the length and k is the radius of gyration. Euler’s equation is , where E is the modulus of elasticity, I is the second moment of area, l is the length and n is the fixing method. N=1,1/2 and 2 mean both ends pinned, one end free and one end fixed, and one end fixed, and one end pivoted respectively. The Rankine-Gordon formula is used on all types of struts short as well as long where the failure of the strut may also be caused by crushing as well as buckling. The Rankine-Gordon formula is shown as where A is the area of the strut, n is the fixing method, k is the radius of gyration, l is the length, C is the constant and  is the compressive strength of the material. The graph below shows the Euler vs the Rankine Gordon methods. All research materials from Rapp, (2017).Figure 2
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  Figure 3-Hollow Tube Under Load
Fe





















Where,



So,



Therefore,







From that,



So,



Using Fe, the stress can be calculated.



Where,



So,



Therefore,



So,










































Question 3

According to Energy Education, (2017), Gyroscopic motion is defined as the tendancy for a rotation object to keep the same orientation as its rotation. A rotating object has angular momentum and this momentum must be conserved. The rotating object will resist an changes in rotation axis because by changing the orientation will cause a change in the angular momentum. Figure 4 below illustrates this explaination.	Comment by LauraH Davies: Inadequate consideration of background theory and the effect of the gyroscopic torque.
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Figure 4-Gyroscopic Motion







So,





Where,



So,



And,



So,


Therefore,



From that,



So,
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Figure 5-Sketch for Plane



Question 4

The main importance of balancing is to avoid vibrations according to Bellwood Rewinds, (2020). An unbalanced system can cause the system to fail catastrophically as well as causing noise. Ballancing involves moving the centre of gravity of the rotating object to the centre of rotation. Force and couple polygons must both be closed in order fot the system to be completely balanced. Industrial Research and Development, (2016) also backup this statement as they claim that an unbalanced system is detrimental to the life of the system. Static balance occurs when the centre of gravity of an object happens to be on its axis of rotation. The object is able to remain stationary when in the horizontal orientation without adding a braking force. This type of balance does not tend to rotate due to the force of gravity. Dynamic balancing is a method of balancing that occurs when the rotating pars are rotated quickly and then using electronic equipment to measure the imbalance in the system. This measure imbalance can then be added or subtracted in order to balance the system. Balancing is used in industry within motors and generators to prevent catastrophic failure.


 135
Mc=? Kg
Rc=0.25m
Ma=15Kg
Ra=0.25m
Mb=27Kg
Rb=0.25m

















	Plane
	Mass
	Radius 
	M*R
	

	1
	15
	0.25
	3.75
	0

	2
	27
	0.25
	6.75 
	225

	3
	Mc
	0.25
	0.25Mc
	c



So,

Calculating Horizontal Components:









 ------------------------ Equation 1

Calculating Vertical Components:







 ------------------------- Equation 2

Therefore,











Sub in Equation 1,





So,















Question 5



 

M=400Nm

T=350Nm


Figure 6-Shaft in Question



Calculating Area:



Calculating Torsional Stress:



Therefore,








Calculating Principal Stress:







So,








So,


















Question 6

According to Andrews University, (2020), The logarithmic decrement is the rate at which a free damped vibration decreases. The logarithmic decrement is “defined as the natural logarithm of the ratio of any two amplitudes” and is found from the time response of an underdamped system. Can be expressed as .	Comment by LauraH Davies: Limited detail provided.
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