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3 . Consider a simple ideal Rankine cycle with fixed turbine inlet temperature and
condenser pressure. What is the effect of increasing the boiler pressure on
(i) pump work input, (i1) turbine work output, (iii) heat supplied, (iv) heat rejected,

(v) eycle efficiency, (vi) moisture content at turbine exit? (25%)

d[- - Aheat engine receives heat from a source at 1200 K at a rate of 500 &J/s and

rejects the waste heat to a medium at 300 K. The power output of the heat

engine is 180 £#.  Determine the reversible power and the irreverisibility rate

for this process. (25%)
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£, EERAR Velocity ratio, gear ratio 84 Train value 89E BEILEHEHE - (25%)
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7. (1) —RRECELA T AL A FrARR TR VHERASESE BT
BB LA EARE(10%) © (2) 3% (Suing) (b) 2 (Beam) (c) 1t
(Column) (d) #E38 (Truss) (e) B4 (Shaft)

(2) EHIEE(Rigid body)HEF4h b » PRSI EE ) — TEREI(5%) - HAER
FEBFAGK) ? BT A2 RS  EERESE
ROBT L BATRVE S ? S50 98(5%) -

g -{@?&FE§E]Eﬁé,@jj’i&%%(c_ﬂindrical pressure vessel) » 2BE R EEFE
h RREORZIGEBES P - [B2L 1B A SR msIe S IAESRRN
NEH BRI E NSRS (10%) ? EBEH TS EBMEER 5
FIRILUE R BABNR S (5%) ? EBENERE B EHEHRIELT » (KiB
B K B4 FE /3T % (Maximum shear stress theory) & B KBS B L 4ETE 25
(Maximum distortion energy theory)s T B AT LAEF 2 H KB 1153 BB %40
(10%) ? RS B 2 RS R R SR E S B Soy Roy -

(3) R A

? Three piecés of castings have the same volume, V, but different shapes.

One is a sphere, one a cube, and the other a cylinder with height that is equal to

the diameter. (1) Determine the surface area of the sphere in terms of V (6%).

(2) Determine the surface area of the cube in terms of V (6%). (3) Determine
the surface area of the cylinder in terms of V (6%). (4)Which piece will solidify

the fastest and which one ithe slowest? (7%)

0. A 1.5 m-diameter disc with a 600-mm-diameter hole in the center is to be
faced, starting at the outside, on a verical boring machine. The rotatingal
frequency of the tabe is 0.5 sec-! the feed is 0.25 mm, and the back
engagement (depth of cut) is 6 mm. The specific cutting energy for the work
material and the particular cutting conditions is 3.5 Gj/m3, Calculate (1) The
machining time(9%). (2) The power consumption at the beginning of the

operation (8%). (3) the power consumption just before the end of operation
(8%).
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A space telescope is to be launched to carry out astronomical experiments. The
pointing control system is desired to achieve 0.01 minute of arc and track solar
objects with apparent motion up to 0.21 minute per second. The system is illustrated
in Fig.(a). The control system is shown in the Fig.(b).

Assume thatZi = 1 second and T2 =0 ( an approximation),
(a) Determine the gain K= K,

(25%)

K required so that the response to a step command is
as rapid as reasonable with an overshoot of less than 5 %

(b) Determine the steady state error of the sy

stem for a step and a ramp input.
(¢) Determine the value of K K2

for an ITAE optimal system for
(1) a stepinput and (2) a ramp input.
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(25%) < Consider the feedback system sketched below.
' ] 2‘

P SR— Gp(s) -

The frequency response of the open loop transfer function with k_ =1 is shown below.
Find the condition for k_ so that the feedback system is asymptotically stable.
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