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Q. No Question Marks| Course | Bloom’s
Outcome|Taxonomy
(CO) | (BL)

1. | The shaft rests on a 2.5-mm-thin film of oil having a viscosity of 0.068

N s / m2. If the shaft is rotating at a constant angular velocity of @ = 2.2

rad/s, determine the torque T that must be applied to the shaft to | 4, 1 3

maintain the motion at i) r = 80 mm and ii) r = 40 mm. Assume the

velocity profile within the oil is linear.
2. | The system in Fig. 1 is open to 1 atm on the right side. (a) If L = 118

cm, what is the air pressure in container A? (b) Conversely, if P = 128

kPa, what is the length L?
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3. | When a hydrometer having a stem diameter of 7.62 mm is placed in

water, the stem protrudes 80 mm above the water surface. If the water

is replaced with a liquid having a specific gravity of 1.1, how much of

the stem would protrude above the liquid surface? The hydrometer 10 1 4

weighs 0.187 N.
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The gate AB shown is hinged at A. The gate is 4.2 m wide normal to
the plane of the diagram. Calculate the force required at B to hold the
gate closed.

= _:\/300

Fig. 2

A steady, incompressible, two-dimensional velocity field is given by
the following components in the xy-plane:

u=11+28x+0.65y; v=0.98-2.1x-2.8y

Calculate the acceleration field (ax and ay) and calculate the | 10 2
acceleration at the point (x, y) = (-2, 3).
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