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— ~ (20%) A piston cylinder contains air at 1200 kPa, 850 K with a volume of 0.06 m> . The piston
is pressed against the upper stops, and it will float at a pressure of 800 kPa. If the air is
cooled to 500 K, what is the process work and heat transfer?{ Air C,=0.7176k] [ kg~ K )

— ~ (20%) A wind turbine with rotor diameter of 25 m takes 35% of the kinetic energy out as the

shaft work. If one day is with the atmospheric pressure 101.3 kPa, temperature 25°C, and
wind speed of 30km/h, what power is produced?{ Air R =0.287kJ / kg -K)

= ~ {20%) A heat engine has a solar collector receiving 0.25 kW / m? inside which the transfer
media is heated to 500 K. The solar energy powers the heat engine which rejects heat
at25°C . if the heat engine should deliver 3 kW, what is the minimum area (m?)forthe
solar collector?

VL ~ {20%) Two 10 kg blocks of steel, one at 300°C and the otherat 30°C , come in thermal
contact. Find the change in entropy of the steel. (steel C = 0.46%7 / kg —K)

71 ~(20%) Carbon dioxide at 350 K, 200kPa is brought through a steady device, where it is heated
to 630 K by a 800 K reservoir in a constant pressure process. Find the specific entropy

generation. (CO, C, =0.973/J /kg - K )
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1. Pleas solve the following first-order differential equations:
(@) 10%) y +8x°y’ +2xy=10

(b)(10%) y=xy'-(y")/4

(©)(10%) xy +2y=5%,y(1)=3

2. Pleas solve the following differential equations:

@10%) ¥y +yP -2y =0,50)=1,y'(0)=2,y"(0)=0
(b)(10%) Xy -2xy’ +2y=0,y(1)=1,y"(1)=3
(©(10%)  (2x-3Y%y” + (14x-21)y’ + 4y =0

3.(20%) Please solve the following problem by Power Series method.
2xy” + (xt)y’ +y=0

4, Please solve the following problems by Laplace Transform.
(@) y"+2ty ~4y=1, Y(O) =y'(0)=0 (10%)

St
® {Yz Sy o= e nO=n0=0  (10%)



