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Attempt FOUR questions only.



        Time allowed = 3 hours








         Total number of questions = 5

Write the answer to each question in a different answer book.

This is an Open Book examination.

All questions carry equal marks

The figures in brackets indicate the relative weightings of parts of a question.

Special Requirements : 
Linear graph paper





Short answer books





A4 tracing paper.

1.
 Dynamics experiments DYN21, 22, 23


(a) 
Write down the values of the following parameters that you obtained in DYN21 and DYN22 experiments for: Motor pulley radius 'R', motor friction 'Mf', motor inertia 'Im', magnetic damping 'C'.
(5)







[5]


(b) 
Draw the experimental graph you obtained of terminal velocity  versus mass 'm' of falling weight.
(5)

 








[5]


(c) 
Calculate the theoretical value of terminal velocity at each value of 'm', using an equation provided in DYN22.  Plot this curve on the previous graph and comment on any  differences in terminal velocity.
(5)





[5]


(d) 
From DYN23 draw the experimental graph you obtained of speed versus time for a specified mass 'm' and note the time constant 'Tc'
(5)



[5]


(e) 
Calculate the theoretical time constant from an equation provided in DYN22 and comment on reasons for any differences between the theoretical and experimental constants.
(5)



[5]

2.
Mechatronics experiment ME21

(a) 
(i)   
Plot the graph  obtained in the experiment for Bridge output voltage 'Vbo' 





versus water temperature 'T' and state  the experimental sensitivity 




'kbt' of Vbo to T found.
   (6)



(ii) 
Calculate the theoretical sensitivity of kbt=Vbo/T and comment critically on any difference between the experimental and theoretical sensitivities.
(6)



   [6]


(b)
(i)
Plot the graph obtained in the experiment for power amp output voltage 'Vpo' versus water temperature 'T' and state the experimental sensitivity kpt of Vpo to T found.
    (6)



(ii) 
Calculate the theoretical sensitivity of kpt =Vpo /T and comment critically on suggested improvements to the experiment given the present limitations of equipment and time.
 (7)

3.
Manufacturing experiment MAN23

(a) 
Trace the seven figures obtained by running the program published in the brief



and produce a table which shows for each semi-circle the maximum percentage error between:



(i)   the radius obtained experimentally with that programmed
(5)



(ii)  the speed obtained experimentally with that programmed.
(5)


(b) 
Re-write the program in order to  produce 5 figures of radius 0.5, 1.0, 1.5, 2.0, 2.5 inches at a speed of 3 inch/sec with 15o between points on one side and 5o between points on the other. 
(10) 








[10]


(c) 
State clearly using line numbers how you would modify the original program to produce a figure-of-eight 2 inches high and 1 inch wide.
(5)



[5]

4.
 Thermo-fluids experiment THF22

(a) 
Regarding Table 1, tabulate the results achieved and determine the mean velocity 'V'. Based on this discuss whether the flow is laminar or turbulent.
(5)



[5]


(b) 
Regarding the results obtained for table 2, state the angle of incidence and air density. Then:



(i)  
draw a graph of Coefficient of pressure 'Cp' versus the non-dimensional  


                                     
chordal distance 'x/c'.
(5)









[5]



(ii)
 determine the lift coefficient 'CL '.
(5)





[5]


(c) 
(i)  
Explain the merits of a wind tunnel where the air is sucked through the working section to a wind tunnel where it is blown through the working section
(5)


[5]



(ii) 
State the highest value of 'Cp' found in the series of tests and discuss whether this did and should vary with the angle of incidence.
(5)





[5]

5.
Materials experiment MAT22


(a)
(i)  
For tensile tests, sketch on one graph the stress-strain behaviour obtained on four different plastics at the same speed, giving values of maximum stress and elongation to failure for each plastic.
(5)










[5]



(ii) 
For impact tests record a table which shows both  the total energy absorbed on different plastics and the nature of the fracture.
(5)






[5]



(iii) 
Discuss any correlation between tensile and impact properties found.
(5)


[5]


(b) 
 Using terms such  as yield stress, failure stress, elongation to failure, brittleness, glass transition temperature and crystallinity discuss how you would expect the following :



(i)  
tensile properties to vary if the tensile test was performed at a higher speed
(5)

[5]



(ii) 
impact properties to vary if the impact test was performed at a higher 


                                     
temperature. 
(5)

