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Remarks: (answer the following problems... assume any missing data... answers should be supported by sketches)

Problem number (1) (20 Marks)
8) Determine the roots of z* +1=0. 3 atks
b) Find the image of the lineRe(z ) =1 under f (z)=z 2, 5 Marks
¢) Find all values of z such that e =B+i 2)cosz=10 5 Marks
d) Verify u(x,y)=x>~3xy* -5y is harmonic in the entire complex plane. 3 Marks
Then find the conjugate harmonic function of u.
Problem number (2) (25 Marks)
5 Marks
0 Evaluate the integrals: 1) _[ e’dz 2) ‘[ —I;d z
z
where C is the ellipse (x — 20 +(y— 5)%/4=1.
b) 3 ¥ 5 Marks
Evaluate L —f—*ﬁTd z ,where C is shown as ()
“z(z —i)
0 X
G
c) e’ 8 Marks
Let C be the unit circle, for any real constanta, find the value of L p—dz ,
z
Then show that I:e“”” cos(asin@)d6=np.
d 7 Mark
) Evaluate the Cauchy principal value of ]:——Z——I——z———dx i
24D +9)
Problem number (3) (20 Marks)
10 Marks
Expand f(z)=- = in a Laurent series valid for 1 <|z-2|<2. "
ZZ =
b) Find the general solution of the following differential equation: 10 Marks
| y"+(cosx)y =0.
Problem number (4) (20 Marks)
4 -1
a) Prove that I(ln 2)2dx =alr. 5 Marks
0
b) Find the general solution of the following differential equations: 15 Marks
o x2y"+xy'+(cfx’-v?)y =0.
e xy"+3y'+9y =0.
With my best wishes
Dr. Waheed Kamal Zahra
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Problem number (1) (15 Marks)
a) Explain the two statements of the second law of thermodynamics? (4 Marks)

b) Define the coefficient of performance of a refrigerator. Can it be greater than one?
(4 Marks)

¢) An engine operating on the Carnot cycle between the temperature limits 500 K and 350 K

receives 1000 kJ of heat and the heat rejected is delivered to a building for heating

purpose. The work from these engines drives a heat pump operating on the reversed Carnot

cycle between the temperature limits 225 K and 330 K and the rejected heat is delivered to

the same building. Calculate the total amount of heat which delivered to the building.

(7 Marks)

Problem number (2) . (15 Marks)

a) What three different mechanisms can cause the entropy of a control volume to change?
(4 Marks)
b) Is a process that is reversible and adiabatic necessarily isentropic? Explain. (4 Marks)
¢) One kilogram of liquid water is heated from 20 °C to 90 °C. Calculate the entropy change,
assuming constant specific heat, and compare the result with that found when using the
steam tables. (7 Marks)
Problem number (3) (15 Marks)

a) Plot reversed Brayton, Stirling and Ericsson cycles on P-V and T-S diagrams? (4 Marks)

b) Do diesel or gasoline engine operate at higher compression ratios? Why? (4 Marks)

¢) An air standard Otto cycle has a compression ratio of 8. The pressure and temperature at
the beginning of compression are 1 bar and 27 ° C respectively. The heat transfer to the air
per cycle is 1600 kJ/kg of air, Determine the following: (1) the pressure and temperature
at each corner of the cycle. (2) The thermal efficiency of the cycle. (3) The mean effective

pressure of the cycle. (7 Marks)
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Problem number (4) (15 Marks)

a) How can we increase the efficiency of Brayton cycle (4 Marks)
b) Why is the Carnot cycle not a realistic model for steam power plants? (4 Marks)
¢) A freezer is maintained at -7 °C by removing heat from it at a rate of 80 kJ/ min. The

power input to the freezer is 0.5 kW, and the surrounding air is at 25 °C. Determine (1) the

reversible power, (2) the irreversibility, and (3) the second-law efficiency of the freezer.

(7 Marks)
Problem number (5) (15 Marks)
a) Explain Linde-Hampson system for liquefying gases? (4 Marks)
b) What is cascade refrigeration system? What are the advantages of it? (4 Marks)

¢) Consider a steam power plant operating on the ideal reheat Rankine cycle. Steam enters the
high-pressure turbine at 15 MPa and 600 °C and is condensed in the condenser at a
pressure of 10 kPa. If the moisture content of the steam at the exit of the low-pressure
turbine is not to exceed 9.0 percent, determine (a) the pressure at which the steam should
be reheated (b) the thermal efficiency of the cycle, assume the steam is reheated to the

inlet temperature of the high-pressure turbine. (7 Marks)

With my best wishes

Page: 2/2




YCWJS\NJP_)\ <)\ ‘,-)

SV il 5 2 Wb sl
CAYIY Joe dgaWwy eW/eng A,:b\\.}*\/)\L))Q:-\\ 5/;:,9\;\4.\6
ONALSN  y Ay s %Y, as WY 53

Answer the ¥o\\ow\nq Questions -
()= A Ahick walled closed- end le-‘noler s wade o} an A\ -oMay
has nside diameter of 200 MWW ond  oulside diaweter o}
800 ww. The cylinder is subjected To on ntevwal Muid presure
of 150 MVa . Determine the pr}nc5pa‘ Stresses owvd waxXimen
sheay stress ol o Po'mt on the nside 5ur$gcey¥ﬂuc‘fnz§er
Aso determine Phe ‘wcrease a wside diameler due fo Tluid
pressuve ¢ where (E= F2 GPa ¢ M= 0.-33) .

e 50' ,,|,7-5,.wm$ Y

\

(2 - An eccentreally ood
lap riveted joinl 7570 toe 3! + 7'
l

.

[

:

o! 50

@+

5

ul4’»51'\3'f“"’<1L for a steel {
brockel as shownin
?33. () - We beackel is
10 wwae thick. A\ civel s "r_.:g. (v
are 1o be the game 5}32. -
The \ead2 on the oraeket ove T \200 g and
== 900 \'(35 . The vets Spacing s C =50 wws ,lond]
arm €= 25 cews . Deterwine the Size of the vivels 1o be
Used Tor the ol whevre e Pum‘\ssb\e stresses ove as
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Carvies o lood of 10 KN, g
the size of the weld i§ the
allowable Lhear sivess iswdt
| exceed 80 N/wnl .

IG - tf (3\324-'82) /6

V2 sl AV

+

|




a—-z_-

W ~A flgt bel has an elaslomer envelope , is 200 mw wrde €

and Zransmits 60 KW ot o bef‘t‘spe.ed O‘S: 5 W s. The belt

is wsed crossed Con'Qiﬂurai{an B conmect o Fpo ww drivin
P""“e\f{ I o« 900 ww di awsetex driven pm//ed al o chaft
spoacing of 6 w -

o - ColewlaXe the belt tem
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Stress on e belb s |6 I<a < 1 cwm

C - Compuli the belt length  ond “na avates o wrap-
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pel D omd d&termive olso the
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25KNL 150 KN
A ; ; ¥ D
BRI 1y ¥ o 20
Tig (3)

End of guuestions
2/ Good Luck

Dr. M. ‘v\e\f\a\o\\uj







