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TANTA UNIVERSITY THEORY OF MACHINES
FACULTY OF ENGINEERING 2" YEAR, 2007-2008

PRODUCTION ENG. & MECH. DESIGN DEPT. TIME: 3 HOURS

FINAL TERM EXAM

I- For a machine, the driving torque is constant while the driven torque is
given by:
T,= 100 = 20 (cos 8 + sin 0.5 0) N.m
Find the moment of inertia of the flywheel to keep the speed between
591 and 609 r.p.m.

2- Two meshing gears have 30 and 40 teeth involute of diametral pitch 2
and 20" pressure angle. The addendum on each gear is taken such that
the length of the path of contact on each side of the pitch point is equal
to half the maximum possible length, Determine:

a- The contact ratio.
b- The minimum number of teeth, the pinion and the gear can have
for the given gear ratio.

3- Draw the cam profile to give an oscillating flat face follower the
following motion:
a- Outward motion through an angular displacement of 25" during
the first 120" of the cam rotation with S.H.M.
b- Return motion to its initial position during the next 120" of the
cam rotation with cycloidal motion.
¢~ Dwell motion during the next 120" of the cam rotation.
The minimum radius of the cam is 50 mm. The location of the pivot
of the follower is 70 mm to the left and 60 mm above the axis of
rotation of the cam. The normal distance from the pivot of the
follower to the flat face of the follower is 10 mm.

4- For the mechanism shown in Iig. 1, the velocity and the acceleration
of the slider C are 3 m/sec and 100 m/sec’, respectively. Find the
angular velocity and angular acceleration of links 2 and 3.

Given that: OA=7.5 em, OQ= 15 cm, 6 = 30°,

N
i

For the mechanism shown in Fig, 1, consider the position of the
mechanism at which the slider C is along OQ, find the following:

a- The ratio of the velocity of the slider C when it occupies that
position on the forward stroke to that when it occupies the same
position on the return stroke, wsing the instantaneous center
method.

1 Dr. Samy £ M. Assal



b- The dr:ving torque of link 2 if a resisting force of 300 N is acting
upon link 6.

Bext Wishes

[

L Sary .M. Asyal
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Answer the following questions:-
The first question :

(@) Explain the two statements of the second law of thermodynamics ?

(b) A thermal storage is made with a rock bed of 2 m* which is heated 10 400 "K
using solar energy. A heat engine receives a Qy from the bed and rejects heat to
ambient at 290 "K. The rock bed therefore cools down and as it reaches 200 'K
the pracess stop. Find the total energy output of the heat engine. What is the heat
engine efficiency at the beginning of the process and whal is it at the end of the

process? For the rock bed take p = 2700 kg /m’ and Cp = 1 kJ / kg.°K,

The second guestion :

(a) What are the factors that make processes irreversible ?

(b) In a Carnot engine with water as the working fluid, the high wemperature 1s 250
e

and as Qy is received, the water chunges from saturated liquid to saturated
vapar, The water pressure at the faw temperature is 100 kpa. Find Ty, the cycle
thermal efficiency, the heat added per Kilogram. and the entropy at the beginning

of the heat rejection process,

The third question :

(4} Deduce the thermal efficiency of air-standard Diescl cvele ?

(b) Consider a simple Brayton cycle gas-turbine engine with air as the working
fluid. The pressure ratio across the compressor is 8 10 1. The compressor inlet
temperature s 25 °C. the isentropic compressor efficiency is 73 % and the
isentropic turbine efficiency is 85 %.

a- What is the lowest maximum cycle temperature at which the engine will
run {no net power output)?
b- If the maximum cycle temperature is 1150 °C, what is the thermal

efficiency?



The fourth guestion :
(a) Explain and draw the methods used to increase the Rankine eycle efficiency 2

(b) In a steam power plant etilizing the reheat cycle, the wrbine inlet condition is 30
bars and 300 °C. After expansion to 5.0 bars, the steam is reheat to 500 “C and
then expanded to the condenser pressure of (L1 bar. Compute the cycle

cfficiency and the state of the steam at the outlet of the turbine.

The fifth guestion :
(2) Why is the throttling valve not replaced by an isentropic turbine in the ideal

vapor-compression refrigeration cycle?

(b) An ideal vapor-compression heat-pump cycle operates between an evaporstor
temperature of () °C and a condenser pressure of 8 bars. Refrigerant-12 lcaves
the cvaporator as saturaled vapor and enters the expansion valve as suturated
liquid. If the heat pump supplies 1000 kJ / min 10 a high-temperalure region,
determine (2) the temperature at the exit of the isentropic compressar, (b) the
coefficient of performance (cjthe effective displacement of the compressor (¢)

the power input required if clectric resistance heating used.
The sixth gquestion :
(1) Explain how to determine the calorific value of a solid fuel ?

{b) A boiler uses coal having 4 mass analysis of 82 € carbon, 4 % hydrogen, 8 %
oxvgen, 0.5 % sulphur and the remainder ash. If 20 kg air are supplicd per kg of

coal, determine the analysis of the dry flue gases by mass and by volume,

1
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o Good . Luck

End of Questions

L g De. W.M. \\ewdaw5
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Tanta University Final Exam Frist Term (2007-2008) Dep. of Phys. Math. Eng.
Faculty of Engineering Date of Exam: 12 /1/20C8

Second Year Students January 2008

Mcchanics Section Engineering Mathematics Time : 3 hours

Answer the following questions :

1- a) Express the following functions in the form u + v (6 marks)
i} f(z)=coszsinz i) flz)=2" +22-3i.
b) Prove that sin58 = 16sin” (/- 20sin’ # +siné . (8 marks)
¢) Chick the analyticity of the following functions : (6-marks)

i) flz)=z2 i) f(z)=log(=)

2-a) State Cauchy integral formula , then evaluate {f—“ [deC |zl =1 . (5-marks)

b) Find the points of discontinuity of the function f(z)=— ® . (5 marks)
COS2 -

¢) Prove that l'(—% y=-27 . (10 marks)

3-a) Prove that f(m.n)= L(m)T'(n) and ['(n+1)=n!. (10 marks)
T(m+n)
; 2 L cos3d . )
b) Using the residue theorem , evaluate J‘ - d@ . (5 marks)
) 5_dcost

| 22
¢) Evaluate f.r'(lnx)‘dx . J‘sin"ecos‘l) dt). (5 marks)

R M)

4- a) Evaluate the real integral f (z

Yy cosz+5)dz
along the straight fine joining 1-2i to 3+4i. (5 marks)
b) Find a series solution of the initial differential equation: (10 marks)
(1=2x)p" < 3" = 0,3 =3, 17(0) = L.

¢) prove that ™ z = In(:;f). (5 marks )

{
S-a)find the zeros of Inz -2z =0 which lies insidz the dis¢ =l =4. {5 marks)

by kevaluats { —— dz C:lz =3,and { ‘mh; dz. (10 marks)
Nz =1)° s 413 436

)

¢ (z2+

[

o)ls the function u(x, v) = x' « 6x°y-3xy? =2y’ harmonic ? if so , find its conjugate.
(5 marks)



