Engineering Tripos Part 1A
Paper 1, Mechanical Engineering, Section A

@ Crib 2016/17 (W Dawes and A Boies)
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Question 7

Engineering Tripos Part 1A

Paper 1, Mechanical Engineering, Section B
Crib 2016/17 (D Cebon and T Butlin)

(a)

Write down the position vector r, for point P in terms of L,, L,, 6, ¢and the unit
vectors shown.

(3]
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What is the velocity I, and the acceleration , of the point P?
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Question 8

(a) Derive the polar moment of inertia of a uniform circular disc of radius R and mass
per unit area ¢, about its centre. Verify that your answer agrees with the Mechanics

databook. [4]
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(b) Find expressions for the angular acceleration of the left disc and the acceleration
of the mass when there is slipping between the two discs. [6]
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Question 9

3m ) 6m

4m

(a)  Asa first test of the design, the piston PB contracts at a rate of 04ms?,

() Draw a velocity diagram for the system and find the magnitude of the
velocity of point C. A scale of 10cm = 1 ms™ is recommended. An additional

-
= | = YL
copy of Fig. 7 is attached to the back of this paper. It should be detached and I\/A I = r ol l Ry
handed in with your answers. [7]
(ii) At what angle to the horizontal is the velocity of point C? [3]
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(b)

{A'> Ceme  \0oa= Oled

3m 6m

The piston is now used to ensure that point C travels horizontally to the right.

(i) Does the piston PB need to extend or contract in order to achieve this?

(3]

(if) Using your velocity diagram, determine the rate at which the piston should

extend or contract. [10]
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(c) A friction torque of 0.3 N m resists the motion of the crane at each joint A, B, P

and Q. For the case when the piston PB contracts at a rate of 0.4 ms, what drive
torque is needed at Q?
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