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'[»E;) A S-kg piston in a eylinder with diweter of 100 mm s loaded with o hinear spring
and the outside atmospheric pressure of TO0 KPa, The spriong exerts no furce on the
piston when it 1s at the bottom of the eylinder and for the state shown the pressure 1s
400 kPa with volume 0.4 L. The valve is opened to let some air in, causing the

piston to rise 2 cm. Find the new pressure. (10%)
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{_E‘) An nitially dellated and Mat balloon s connected by a valve 1o a slorage lank
contatning helum gas al | MPa & ambiem temperature of 20°C. The valve s
wpened and the balloon 1s inflated at constune pressure, [OU KPa, equal o ambicn
pressure until it becomes spherical at D = 1ov. 15 the balloon is L per than s, the
balloon materal is stretched giving a pressure inside as
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The balloon is slowly inflated to a final diameter of 4 . ut whicl, poind the pressure
' . . ; e ' u
mside is 400 kPa, The temperature remains constant af 2000,
(a) Determine the miimum volume required of the belium ank 1w inflae e

balloan, { 10%).

(b) What is the maximum pressure inside the balloon al any time during thes

inllation process? (10%)  What is the pressure inside the helium slomape tank al
this time? { [(1%)
(¢) For a control volume that consists of the space side the balloon, determne the

work dome during the overall process? (10%)
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