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Answer oM Tho ﬁo\\cu:'\w\ qu.es-KA'eV"S .

W) - The shatt shewn ' Tl (1) Fronsmits 20 KW edlween th
.\V\Pﬁ' po\V“- A and R euI?uI goval © ol o '.;»?eec\ & W50 v

Cacfals WMo shed diawmdier 3§ B gield sTess o B wal-

exial 1s 300 MTa, The Foctar & steIuj s B

B c
A == = D
g™ _M,_] lifig YW A se™
r ! T ¥
Bl | 3.5 KW
‘:\’5- o)

@)- A Compennd St climder \v\ow\'v\a ovter diometer oF 400 o,

lh'tevmeauaﬁ c{it\metQT cs' 200 W (\\r\d e diamé?:r \DDW\W\;

is 5uk:,v)'ec.?£d T pressure N 3000 adw. ¥ an eitial dewmelvical

inteFerence of 0.35 ww i¢ applied, determine. the stresses

a.cl-w,_s on both cylinders . What Will be fhe vnavimuw sleess

.Suﬁ.’crtvd b ]f\.m cylinder 44nowiv\‘-j Thal e jc'eli( slress /s

coe MR " (E =210 Gha ¢ n= 0-3) .

(3)— A Cantilever 3 w \av\% oo o cywmwmelxical ceess seclien

50 L dcg;:;) Cavries o ondermly distsVookd \cad c" 3 l‘mjm
s lewath , F I= 51000 cm® ond E = 2000 Ex/cfn

Cun Harough

Coleudaie EL defllectin. of Hhe Tree end . Also; whal iz the
ALK v fzo‘w&' vood whieh tle Camtilever covt Covry ol o
dlomes 2-1 v Prows B Tined end v addition T the
disteibuled \ood 1%

@) The bendima stress wwust vewhere exceed \.lt ‘km\lc.j s
b) - The cleflection al the Free end wust wst epced € w .

LT

:.A:/,O;.l -—L;J,o-— ‘ |




P - B
W -An electric wolor deliver 3 KW ok \Soo ©.p. M. k\m-ou3ha.
pulley conneckd to M wolor shaft as shown in F;,J.(_Z).TF
the daamelir of the shatl /5 28 wwn, oletexwine thue pesition
ot the critical seclem and  give the value ond diveien of
principal stresses .
(6)- A PVC cylinder having Lo wiwn twner aweter and Voo
ww oWl dioawneter 36 vaserted insicde c\ticS\CL sl Block
I+ RaPve Cj\}r\c\er'_s e dioawmetey (& vesteicted
$rom displacement whde its inner diometer is subsjected.
1o o pressure of 200 otm, obloin Mu <trese and Stran
Componen‘bs ol its outer and iwmer diameters assum‘wﬁ Hhal
linder is also vesteiclid 'n the axial divection .
Sketch the clidtribion of theas ctress and olisctuss the
poinds of inTial d"“"'ﬁ feilure . Whal will e Hue
wastimuwn  aMlowoble eressure Wt design 3ic\e‘ stregs
for PVC s DT MF . (E = 3.5 @GR , vi=0.42)

}-ngﬁ v

T\
;:” e Ty, =35
T
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Good _wck

Dr. \w, \'\e“d*““-"‘a,
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Answer the Following Questions :-

(For air cp=1.004 kT/k9 -k and R=o0.287 kT /kg.k )

The first Question
(@- Draw G- Schematic diagyam

- TS process dia gram for
a gas - tur bine power cycle with interooling sreheating and vegenesatio

(b) - “The initial Conditions for an air- sfandard Otto (Jf.lf, aﬂlrdﬁ'lj
with a Compression ratio of 8:4 are 0.95 bar and 177T. at
the bejinn:'nj of the tompreéssion stroke, the ¢y lindev yvelumé s
2.20), and 3. 60 kT of heat is added during the cons Pawti=
volume heah'nj pre cess . Calculate the pressure and temperaturc
at the end of each process of the cycle, and determiné the thegmal
(l—'ficifnr{/ and rmean effective pressurc of the cycle.
The Second Guestion

E(q)_ Drvaw the 2v and T°5 diagrams of +he Stivling a,,JBranon
! cycles.

| .« e

(b)- The intfalke Conditions [or an air- Standard dual C‘ytle o/’h’dtl'v
with a<empression vatioef 15 : 1 are 0.95 barand 17 . the

Pressurve ratio du/.'r_vj Constant-volume heating /s 4-5: 1 and the

volume rvatip du/inj the constant-Pressure Pari of The hoah’ng

Process is 4-8: 1. Calculate [{1- The Temperafures and pressures |

arcurrd the cycle. - the Lhirat input and the heal rejection.

[3]- The Hermal t’f/'l'(l'enry.

The thivd Gusticn

(a)- J)raw and explain the medification of He wankyne cyele -

(b)- In a steam prwer Plant wtilizing the reheat cycle, the turbine
inlet condition is 30 bars and 500 C- After expensica to 5.g bars,

the Steam is re heated to oo € and’ Hen expanded to e condenser]

Cyecl€
pressure of 0. bar. Cempulte rhe’_eﬁffrifﬂr_/ and e state of
dhe Steam alt the outlet of the turbine .

-1- —



The fourth Guestion

(@) - Drow the egusp ment Sc hernatic and Ts Jv'aaram for an idexl
regenerative vapor {Ycle with one open feedwater heater?

(b) A 1deat re_qenerlh'yc steam Power (;cle oferates sc that steam
enters the tupbine at 30 bars and Sco C and exhawsts al o4 bar.
A single closed feed water heater is employed thich opecates at
5 bars. Compute the Hermal c/fl'(ieng of the cycle.

The £if# Question

(a)- VD raw a 5¢hematic of the eguwpment and TS5 and Ph diagrams

for & Vopor- Compression-refrigeration Ycle?

thy. Anideal vapor- compression —refrigeration Cycle with cefrigerant
-12 as e working fluid operates with an evape rator of -2¢C and
a Cendenser Pressure of 9.0 bars. The muss [low yate oF he
refrigevant is 3 K9 /min Vhrough e cycle . Compute g4e coefficiont
of ptr formance, the tons of refeigeration, and the Coefficient of
perfermance of @ Cavpot reversed heat engine ppevalting under He
Come maximumr arnd mini mum pempPeratures As te actual gcle.

"The Sixsh Question

() Drow the Bemb Calorimeter ?

(b) A fascous fuel has Hie L’allawi’g analysis by volume: 5 ] (o,
55 H2, 25 ) CHg, 27 Oss 37 COs,427 Na. 1During combustion
50 % excess arr Is supplied - 1\ Deter miné the volume of air supplied
per m3? of fuel gas, and fhe volumetric analysis cfthe exhaust

Yases .
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ANSWER THE FOLOWING QUESTIONS:

1-a)

b)

Prove the condition under which a DC shunt generator may operates at its maximum
cfficiency.

A 400 V shunt generator has a full-load current of 200 A, its armature resistance
is 0.06 Q and field resistance is 100 Q, the stray losses are 2000 W, Find the h.p.
of prime mover when it is delivering full load, and find the load for which the
efficiency of the generator is maximum.

2-a)

b)

Discuss how the speed of a DC series motor can be controlled.

A DC series motor, connected to 400 V supply, runs at 800 r.p.m when taking a
current of 60 A. Calculate the value of a resistor which when inserted in series
with the motor, will reduce the speed to 500 r.p.m, the torque being then 1/2 its
previous value. Resistance of the motor ( field and armature ) = 0.2 Q. Assume
the flux to be proportional to the field current.

3-a)

b)

Explain the no-load and short circuit tests of a single-phase transformer.

A 50 KVA, 5000/500 V, 50 Hz, I- phase transformer has the high- voltage
winding with a resistance of 8 Q and low —voltage winding with a resistance of
0.06 Q. The no-load losses of the transformer is 1000 W. Calculate the efficiency
of the transformer when delivering its full-rated output at a power factor of 0.8.
With the same power factor, what will be the efficiency if the output drops down
to 40 % of the rated value.

4-a)

b)

Draw the torque-slip characteristic for an induction motor for different values of
rotor resistance. Show on the curves, starting torque, maximum torque, and slip
at which torque is maximum.

The power input to the motor of a 400 V, 50 Hz, 3- phase, 6-pole induction
motor is 62 KW, if the rotor frequency is 1.5 Hgz, and the stator losses are 2 KW,
calculate: (i) The slip. (ii) Rotor speed. (iii) Rotor copper loss.
(iv) Mechanical power developed.

(v) The rotor resistance per phase if the rotor current is S0 A,

5-a)

b)

Draw the phasor diagram for a loaded alternator for : Unity p.f, lagging p.f and
leading p.f.

A 3-phase, star comnected alternator is rated at 2000 KVA, 135 KV, The
armature effective resistance and synchronous reactance are 1.3 Q and 20 Q
respectively per phase. Calculate the percentage regulation at full-load for power
factor of : (i) 0.8 lagging. (ii) 0.8 leading. (iii) Unity.

GOOD LUCK
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Answepr the Following Quéstions :-
(Far air cp=1.005 kT/k9 -k and R = 0.287 kJ’/kJ.k)
The Lirst Ouestion

(@- Draw M- Schematic diagvam - TS process diagram for

a §as - fur bine power tycle with inferooling ,reheating and veqenesation
(b) - “The initial Conditions for an air- Standard Otto (Jclf operating |
with a Compression valtio of 8:4 are 0.35 bar and 17°C. at 1
| the beginning of me compression stroke, the ¢y lindey velume is
2.20 L, and 3. 60 kT of heat is added durfnj the constant-—
volume heating preo cess. Calculate tre pressuve and temperaturc
| at the end of each Precess of the chIe,anJ determiné the thesmal |
(,t'[icipmy arrd rmean effective pressunc of the cycle.

The Second Question

(@) Draw the 2v and T°s diagrams of the Stivling and Brayton

cy c/es . |

!(b)- The intale Cond'tions [oy an air- Standard dual c‘yc/e oﬂftﬁ'g
‘ w i Hh a<empression yatioof 15 : 1 are 0.95 barand 17 C. the

: Pressure yatio du/.'r_ij Constant-yolume hﬁah'nj /s 1-5:1 and the

! volume rvatip Aul"nj the constant-Pressure fart of the hcah’mj

Process is 4.8:14. Calculate (- The Tempera fures and pressures
arcund the cycle. 2~ the lirat input and the heat rejection.

3]- The Hermal e[/‘r‘cim(an/.

The thivd Gusticen

(@) Draw and explam the medification of the Wankine cyele -

(by- In a steam prwer Plant wtilizing the re heal CJc/c, e furbine
inlet condition is 30 bars and 500 C. After expension te 5.0 bars,
the Steam is reheated to Soo C and Men expanded tothe tondensed
pressure of 0.4 bar. Compute rlvre’,de(#:'c'?ng and He state of
dhe Steam at the outlet of the turbine.

=3- —



The fourt, Guestion
(@) - Drow the eguipment Schematic and Ts diagram fer an id ea|
reqenerative vapor GYycle with one open feedwater heater?
(b) P ideal regene rative Steam Pewer Cycle cperates se that steam
enters the Fupr bine at 30 bors and 5cc C and exhausts al oL bar.
A single clesed feed water heater is empleyed which operates at
Computé the Hermal c/fl‘eieng of the cycle.

The £+ Question
(a)- VD raw a Schematic of the egupment and T5 and Ph diagrams

5 bars.

for a Vopor. Compression - refrigeration Yele?
by PAnideal vapPor- compPression -vefrigeration Cycle with refrigerant
-12 as the working fluid oPerates with an evapo rator of -20F and
a Condenser Pressiure of 9.0 bars. The rmuss Flow yate o F-he
vefrigevant is 3 K3 [min through be cycle . Compute ghe coelficiont
of ptr formance, the tons of refrigeration, and e co eblicient o f
perfermance of @ Cavpet veversed heat engine pperaling under the
Come maximum and miaimum fempPlratures as the actual ¢jcle.
"The Sixeh @Questicn

(@) Drow the Beomb calorimeter 1

(b) A Yaseous fuel has Hie pﬂl/"w"'ﬂ analysis 6.7 velume: 5 7, Co,
557 H2, 257 CHg, 27 Oss 37 COs, 407 Na. During combustion
S0 % extess arr is supplied . Deter mine the volume of air supplied
per m3 of fuel gas, and fhe volumetric analysis oA the exhaust

Yases .
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Answel the following gutstions :-
( Fer air C€f = {-005 kT )kg-hk and R=0.287 k1 /xg k)
The £irst Question

a- Deduce the ther mal efficiency of 1Diesel cycle 7

b- An aly. standard Diesel Cycle has a Compression vatio of 158,
and the heat prans ferred to the working [luid per cycle is 4800 ky
At the bt’jinniﬂj of e (ompression process the Pressure (5 0.4 MPa
and the Jemperature (s 15 C. Determine :

4. the pressuce and the temperature al cach Poiat intne cycle.

2. the thermal efficiency -

J- the prcan effective pressure.
The second Quéstion

- raw PV, 15 and schematic did"ram_{ of Fricsson cyele ?

b_. 71 an aiv- standar~d B/thm CJcle the alr enters the CompPressor
at o-1 MPa, 15C. the Pressare /(an/fﬂ] the Compressor 15 4.0 MPa
aad the maximum temperature inthe cycle i's 1doo T .1 Deteyrmine .,
A- The pressave and temperatuce at each Peoint In the eyele .

2. TTRe Cempress or work y; turbine work, and dhe cyele eF/’:'cn'encJ,
The thind Question

a - Drdw the hg-ah'y PumpP 'm a heating mode and ccoling "
b- Consider te simple air- standard refrigeration cycle. Ain
Enters the Compressor at 0.4 MPa, -20%C, and léaves at o0-5 MFa
Air enters the expander at 45 & . Determine :

1- The Coefficient of Perfermance of 1his cyele .

2- The rate at which alyr must znter the campPresser in order to

Provide 4 kw of refrigeration.
The feurth Question

a- Draw and explair the modl ¥ (ation o} [Ran kine cycle .
b- A Rankine cycle has an exhaust Pressure of 0-00 3 Mea and




d Furbine - inlet Pressure of 6-0 MPa. Determine:

1. The moisture Content at the turbine cutlet .

2. The thermal cefficiency

3. The mass Flow rate of steam, in kg /h, fer a net Powtr cutput
of 40 Mw For turbine-inlet temperatures of C(a) 540 T and

(b) 440 C.
The Fl'rfh Question

a- Draw an Eguip ment schematic and T35 diagram for an rdeal
vegene rative vapor Power C(ycle with oné clesed Feedwater heater.

b_ An ideal regenerative steam Power cycle oPerates 5o that 5team
enters the tur bine at 30 bavs and 500C and exhausts at o4
bar. A single, open feedwaler heater is (,n(Jlt‘l/rd which oPerates
at 5 bars. Compulé the thermal eﬁ//'rifn(y of the cycle.

“ine Sixth Question

a- Drow the gas Calorimeter ?
b- A fuel gas having a volumetric analysis of 30 CH4 s10 7,

Colaos Go ) Hoy 40 2 Co, 2/ CO3» 772 N2s 4 % Oa,
is burned with a volumetric air : Fuel ratio of 6:1.
Determine the analysis of the dvy exhaust Jases by niass
and by vol ume.
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1-4) State axdderive both (aws of étijCJ avd f/mfahJ >

b) Devive fle E"’&"' Cf“du'/‘n for md/mw)md:}qw»rrﬁst'”e
dead Hid | Ten brom which device M Bernoall’s equatin

) Using "l control voluwme concepl, derive (e lavw of reass
consevaben (Conlinuily equaton) fer 1-D Sfeadj Horeo.

2-8) Defermine fie resultant //qu,"/ pressire é"'e[‘"kjmﬁu&]
directeon ﬂ/\UJ fg/.'l/f of atflm) on &4 C“VV'C/}-W,L*(Z %7
Lol mathods: divedd vnlegration metted avd basic
mephanics metteod -

b) Explain will belp of drw/'r}j :
. pressire measwremend A -
-Sfab;//‘g of Juémcfja/ vt '//mtfl',g bodies .
¢) Draw fle dma«fm Shkoping e relatoen betureen abselute

pressure 54% Jressure ; Vacudm avd Avfmosp/qr/(_ Pressurt,
with wrif/'na, Ze velatim bedivtom [Tes -

3.0) Using e contrel volume concepl derive ta amgular impulse
pomentum princiPle in o form ts coludide the delivered work
te te f/mmg Flul o a (wpresser sh ff.

b) Derive fle velatim Hor The uarﬁuyf ch.,,',[g,,'n] 1he 5 qunrt
/rfkreu ﬁlj CIMM ” x-4 f"(w/ 7 p&,r/'yc 1Ze relation
belwean Vorh'a't]‘ f ondd rffahm w . ‘ )

<) Shew avd o;tp/u'n rhat 1'1\2_ /’rf!»!f‘/ff ATAFPMZL "

i) o SRR o
A *'Lﬂl‘i 41- rle.l (5 @ sSewielr 7nwru,:d 2

PTO



4) The gauge r‘(uliuj at A ion A et /;'jur-( s =2 kNm®
Defermine s
a) 1he  elevafons frem ;/aﬁcm of 1 ’lyuiz-[o o e e
plegom efer fubea ¢, F and G
b) T he l-(c{f‘!‘fu(( I boeliveen e moria vy [cvels en /e
U fube mancruw by, .
ji\r(m: for m ereary S s 13.5% 5" Yy =1CC0 /rj/m?”'g =9.81 m/s°
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Avnswey o\l the ‘;n\\ou:'mc\ C\;&sli.ons LY

(1) — A Cavitilever 3 \m% Xk ~::‘?_Te&tt\ﬂ5®.&(_ seclon \o0 vaw wid
tnd. 200 vam C\e.e,P S\ .qu:’_\e.‘.,_n,,g,\n\;nf_m\ﬂ,Aislﬁx.\,b\.\,tec\ \cad
ot 20 KN} unit wmeter \cx\?}\\ Yo o \evxs\:\\ & 2 W “'Tcwx he
‘T’ixec{ end sad o Pc\nt \ead & 12 Kn ofF Tha Yvee end us
shewa ’FLS. W ,E =200 GNJwit - Fond We c\ope and dddeXian aA.

(2)-A machine member s 'teresenteA 53 a caitilever beawm ond
loaded as shown in ‘F}‘j.u) .The waewber WS a SqUAYE Ciress sec-
tien bBXb ond wade From stee \Aow'ms o \SQM\ stress < 00 HR
Calenlslt the diwmension b of s wewder. Azsume sa""t\d»#a&r
3, B the wewder 15 heWew ond My ‘wwer to suler Square
area vaio s 0.5 L cdemlaXe e pexc e::\toge, c‘,\cmjt va A
e DT wel-.s\r&.

) L Now 72i KN
Cg 20 KN/w le jﬁ i T= 2700 2 ' A
7 =\ B : o
2 m 1l m S — (T S
Fig () Tig (2

(3)- A 20X15%) tw m\ﬁ\e e Te be welded To a steel plo.rc_
ba 3 \at wads as shown in FA.?S (2). 1 e mnﬂ\e, Vs Subj'ec"lu\
o slalc \ead 8 20 Ten )‘PMA W \Enﬁt\f\s o weld of H roP
and bocllom - The allowable sheas stress Mljbe fadun a5 F50 Kgl‘-”\a-

— s5Teel F\q& i

e
Fig (3) 20‘”]" A
l B |\§M )

—

. 1
(el L) B om. |




i
W - Awn uueﬂlf\c«\\\a \ended Nape civeted \'Ba‘\“t st e
desi‘:)no.d for o steel bricet . The bracket plal is 25 wmm
Hick and is Tiveted o o verlical coluwmn by 6 vivels of same
Size as  showwn e 'FIS.Q-*) - Loads en the oracket is T Sooo Ky
and @ = Looo \<5 Xadisfance of 200 wmm Frow ﬁ-h\ep <wet.
Algwoble shear ownd u-S\\Lnj stresses oF dhe vl waaberial
ove 650 KSJML and \2.00 \&3](,.Ma fespe_v_'tive.\u. Delermine.
Yo ddamitpr oF the <ivels.

(5)_ Two poavallel shatte whose Centre lines ave 4.8 w o part,
are connected by an open belt drive. The diameler of-
o \ox‘ae*‘ pulle\y s 1.5 WM and Hal oF swmaller P““"}
o5 m . The ‘witia)l Tension in Y belt when <Talenar
15 3 KN. . The woss of the belt is \.5 \<3|M‘M3ﬂ\
TFUL c@é‘hciw c‘ "v'tCIim befween W\.ﬂ. b!.lx omd M
P\A\\cn s 0.3 . ok C-?ﬂav‘"guﬂa\ Terrsieon ,\:vlo’ accountl

» CoVeuldi. the Werse power Tramcwitted , when e

| swaler pu.\\e,a wvolalte ol  LOO P

ﬁ 7200 ne ————f P

T
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End of Questions
Good \Luck

D, WM. M. \\ev«.\\Q\Aﬁ
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1a) “smj the control yylume cmccff) derive the law of mass
Conservahon ((@{/n:dﬁ equation) for tweo dimemsional fleaw in
the  differextiad Form [%/S “) +‘§—3{S v) :‘]'

b) Derive oamd o,/;/uin wilh dr.uw’nj the Bernoullis equaten fer 1-0 Flow,

¢) Derive the fumdametal equateen of Flud statics relates PrSSUre;
density and vertical positten in o fluid.

2.4) Deﬁ'n-e, with help of drm«'nj 2 e streaem fumeter end w/ou'g
pof'ﬁwh“( th beth carfesion aud polay aon//nu‘es)ﬂe,,, exprecs
awd amalyze 11 continuily equation asd equation of verticily '
terms of shream fundton anid velouty potential .

b) Devive e work energy (’I[Maflt;h ashy e Conprol velume concepl
c) Derwe Ha lincar 1mpulse momenfum equation.

3)A Jc,t of water from g fixedm_gg/é has a diaweter o of 25 mm anedl sty kees
a Fl&f plate af o m:)/c‘ CF 30° Lo the normal i e plate, Tle
veloaty of rle yet Vis 5 mfs ,aud assume smooth plate surface.

Caleulate e force cym‘rdly fhc ol nermal fo M plate for e
fue Cased : '

a- Pé fﬁl—/v&/ﬁ /s 5h.ﬁn1dfrj-
b- ’f e /"{L& ‘s maw’»j wilk a ve(gg'@ U=2 m/s {;' e same
g(l’y’f&fl'”n aa ML j(,t M im T Cime




4-% For a F/‘ti'/_t/&o«ut subjeded s conslant acelertirn

a= a.x T+ az )0/&”/\/( %
o tLe pressure variatun on x and & olipections
P rt/u“tm for the oifferential pressure dp.
. the relafion for the comsland Joressure curves -
. Ze Mrv(lpleﬁl (M OF f/u.i&/ sfudics .

b) Draw and 455[3« Ve(ou'g« amd accelevaiion i, 3-D Florw
usi canfesian Coordimates -

c) Define writh LJ,D of 0/"‘”"'2;»
5*“’5 and umy(fug //ow}' pathline streamdline avd
Streakiine ; streasmlube ; 1D, 20 and 3D floros .

&, where

5) A gate 15 in (T form of a circular arc of radics & m
45 showm in Fpure . (alewlite e magnitude and directson
of e residtund pre<sure furce on i galt, and e

locihom with resped o O of a pomt on s line of
actton . Consider 7he force actg on wuit width 1m.
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1.a) Use the Contrel volume Concipl o derive fhe law of mass

conservation (Conlinuily equation) 4y 2-D ste flaz 1n The
dferential form. 4(7

b) Derive the Fuler Cf“"cf’"m for 2-D Sfﬂléé« Flows 1n vertical
plane . 3

c) Using e devived Eulei f7u4f(l;1 1, derive rhe Rernoulli’s
equa ton #or 2-D /ham/rrssié/e 5"""5’ flow -

2-4) Derive fhe fondamentsl €qua tion of fluid stxtics pelates
Pressurt, densiTy end vortical posilun in a Flaid -

b) State and derwve both laws of 5“7“‘% wdd ”"""':7-
) Hsivy e control velume (‘an(?e() aerive He Mju/t—r

;'mfa/st momenfum pn'nu)o/e m a Afm le (4/[4/4}‘( the
delivered work G the f/ou//y alr on a Compressor Shaft.

3-4) Draw ol assign  Tle Ve/tm'g avd accelration m ree
dimensional flow “SI'":j aurlesian (oordinates .

b) The stream functien foy e tio-dimensional Flow of
abigaid s given by W= 2XY n the rumge of
values of X, Y4 =0 ma’5} plot  the Streamdines
passing fhrough points (1,9) 5 (1,2) and(2,2). And
check A e floe 15 fw‘@nﬁdl, Aen obtain tZe
expression for velod'ty potential, aud drawalso The
qu;,oa-fon‘fial linto [ =crust ] passing fhrewy Ao points
(1,1) 3 (1,2) ﬁu{ (2,1) . Also determine the velocity in

- £ 1. - - " LA -~ M

& a4 2N



4.a) Define and 0,\(/:/51/"1 wild help of a/mw/y # necessary :
.flm'é/ dom sify 5/«)74'( 4ra vivj X
s absolute pressure, gauge pressure and vacuum.

. Sﬂ‘uﬁ anel lmﬂ'?ué flow , patk line , Shreamline and
Streake fine. , Streawfube
« 1-D , 2-D il 3-0 flrw .

45) A pipe inclined ot 45° to fle /:or{']mfa()m Sthovm in
P;}uﬂ_ Iae/ru} Converges over q /e.of]ﬂ\ Lof 2m From a
i anettr “’1 =200 mm (oo diamPler 0/2 =400 mm at fhe
upper end. O of specitit gravity 0.9 flews fhreugh fhe
pipPe at & mean V”C[’i#f" %d the lower ewd of 2 M/s.
Find the pressure difference across the 2m lenglh supposing
deal Fluid Flew, and the difference in level tat weuld be
shron on a mercury manometer connected across this lenylh.
The specific gravity of mercury /s 43«6'/&-‘/{{ o=f”“_'j/~f.
. ‘

1 dﬂfnn Y Q ' ;i
X R : . — b el
T R

Marzar y ' moss dens:ly o,
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S i i ) L)\ “‘,‘l’“ %3 axs p

N st
‘\:"u)\ :f‘:/)))\f\d\ ' % ~ )
2L A s SN PN i, o0

rPreyVKK su
AN . = L g e 5 0
0 o Z iale Youc A

st The ('th/ wlence t‘once/pt lo derive e lasy of mass
Conservaton (Continuily equatem) for 1-D steady Plows -

b) Derive a/md (1/0/AI'PI wilZ drawin e gc‘fﬁoﬂ///'é - udzé;.
fer ont MM}I‘JN(,[ /h(,m«/.?ﬁ;;,’&/}j ,{[(4/ %Zu“/ ,

c) Derive the /f/&fl;‘h f;, 1Z¢ ""’f’.("f}‘f C‘“S/'lllr/'nj He
Squwrf a/,'/'/CI’(MF/A/ &/&n&«i in x-Y /’/wne L Hoen doiiye
e relafun betweenvertic/ly € andd robution .

2-a) Derive e hndamentul quu‘[m of Hluid statics relates
pressure z/co«sfg and vertical positun in a flaid.

b) Determine.  the vesidtont 1iquid pressure. /Qr(e(myn:(n/g,
divecfion amd point of actim) aa‘f»j o am inclined plane
surface fubme'je/ m lignid .

¢) ciate Aol dorive both (aws of éu?jmmcj ond //mffﬁ

3-0) Drac ol a“’j” 17 “‘/NJG od wcceleyutim in
fhree. A’mmﬁrnx/ {laro us}y CarTesian Coordinates.
b) Dras fhe scheme and explain the principle of
o porafion of (em‘f/'iﬁifa( pump .
c) Dyasw the stleme M[/ eq&p/ain the Frin ¢//)/( of
cr,\—éfa,f‘tl"h of L. 9’@& 4-'%!.41 F/m (‘M/amssor.
A) Draws and epplain the principle of qpuralion of
o yfl&( axial flow tucbine Co slx[(rr',}j /Mpu/se

e



4.a) Define and C‘)‘f/u'n wild help of /ruwy F necessary:
o llutd abow sity 5/«274‘( gravity.
r abso,“fe PKSSW) j@ujz_ /N;Surf “d Lvacuim.

- steady and unstendy flow, path e, streamline and
Streake line , Sheantube .
e 1-D 5 2-D amd 3-D flew .

4—9) A pf/u /n(‘/IACﬁ/ Za 45° lo 11 Aar‘:)?an/'h(i,m Stowm in
ﬁ)un_ ée/rn) Converges cver q /e,vﬂ, Lof 2m Frow a
diwmettr A1 =200 mm (oo diameter oAy =100 mm at fhe
upper end. O of gfeu'flf 3mw'§ 0.9 flews IZrmj‘; fhe
pipe at 4 mean ""f["‘j‘f} F,nt the lower end of 2 m/s,
Find the pressure difference across the 2m /e»yﬂ Skpposing

jdeal f/ui/ f/mj and the ﬂf'//ef‘%( e m [evel tat weuld be

shewn en a mercury manometer comected across this /e«Jﬂ.

7he sp((iﬁ'( gzmv.‘ﬁ of mercury /s 43-6,4«/);/ l= m‘oﬁ/nf‘
s :

7 Uil ol mossoens iy
Ao =0 9!‘;4_;_.
?

!
] d(fu-m 1 L&
N P =
T :

Merciry of mass densiy
Pman* Prg*t 13 6/-‘#20
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i ‘—Enta Un}versffy Coursg, Enj.ncer;nj E‘i‘"’""’j
1% Fixcult-j af Enjinl'er('nj Z l_.._xrj Second Year Studente (Eh(.hrfs)
it )
" Production Etyineen’yg«/ Meek Design Dept Enal.. Examination. .
S = . vl D N\
Answer Al The f;llowinj Questions 1 Tiive 2 Ko
Questior, ONE._ (12 R

= A company s consiJerir:’ the oo&anl‘ajes of aul‘omnb'v a part of their
[Draolucf:én line. The campany’s Financial statemient is showon belew:—
Jotal Sales & 40500 &
Direct  labor ,ﬁ 12 x (o€
Indirect labor £ 2 x10f
Direct material # 8 x108

L3
Dcprecizzﬁém # lxie
Taxes § 0.5x0 i
Tnsurance g 04xl0
Sales cost B LS x1a®

The above repord is based on the preductin and sales of woovo unibs,
The ng'ucftbn marnager believes that with and additionel.. investmente of
2 SxIOC, he can reduce variable cost A] 30/ The same /:mducf('c,. volume
would he maintasned. u.u'tg of Five -years, s{ra‘iyhl line o/ofredqfnin(“lﬂt
is fixio® per year), construct a break-even chart.
It the compony inserls an o 207 relurn on ths investments, <hould f'"ltj
awtomate ?
Qluestior TWO:— ()
a- It s rei;tiru/ to establich the produclion range for fhe ﬂ/(oulf’lg dala ;-
Set up costs R e 2L
Carrying charges ﬂ“f"' k= 055107 funit] dny
Conslant cosé per plece — L C =f5
Allowable increase in costs per /’l'rccga- 375/

g—

b. When the minimum_cost batch size s prn:luceo/, it s known  that
the variable costs constifule 207 ,/’ the tetal Prm_/ucfu'nn casls,
17 QQ";' is increased lsj 254, what increase in preduction coxfs can

expeeted _?,
l (Y2)




Question THRE €:- (12)

rﬁ COHS[CJQF tl‘(. cash g‘nws chven beloN anJ Asslirrie
i that : (= Jo%.
Enr/ Of Y(zal‘

| ; 0 f 2 3 4
J;‘ Ca:/a pr
& A B-t100 o h40 #40 # 40

6ae 60

8 e =l00 20 20

-Ca(u:[ate; st he preseal . worth ameounts
i the arnnual e?u)vn/e/;/x . and
) /iz?"ur'e - worth amounts for 1/ ese twe cas/,
Plows.
". - Next ca(cu/.ate Phé; //Jh/n ? /]{;) / REp  amal /‘-’14)//-!1( .
then C°”Tf’(’//‘c “'Ilese /*,1\12."‘-
‘ - What i-"’por?_"an ¢ Lsnp lication <can be clrawn  From 4/;/3,

C.nm/)af‘l..ion s ?

PIA 10, 4 P/E te,: F/P /10,4
Note that: (31699 . (0. 904 Ji s § ek o

# Question FOUR - (2)

#l -a product is sold at a rate of 500 pleces o day and
is manufactured at a rate of 2500 Pleces a day. The setup
costs of the machines are L.E. 1000 and the storage costs
found 4, be L5x16° L. E per plece

f/ flye interest c/qarye are B per cen,f, ,pfru/ f/‘jg M nimung _
cost batch size and the costs of the /Droa/ucfiéh rung

Test (,disjwa' (2/2)







