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Note : Answer only four questions

e 15-

Q1/ For the network shown ,determine the voltages v1 , v2 and the current I ( 2s)

R2:5
E 1= - 6\,/

Q2/ a/ How much energy does a 100 watt electric bulb consume in 2 hours . {10)

e, b/ determine the number of branches , nodes and independent loops in the circuit shown

. (1s)

Q3 / Using Thevenin's theorem , find the current in the 3() resistor (25)

,-

Q4l Using Nodal's voltage method, find the voltage across the 3() resistor (25)

Q5/ find the average value for the waveform shown (25)

5

v(tl

R3:2

R3=6 R5=1O

10
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Ql/ (A) Describe the meaning of Dislocations ? What are the factors that effects

on the moving of the dislocations ?

(B) What are some common point defects in a crystal lattice structure ?

(C) Discuss the imporlance of control of graphite formation in cast irons ?

(D) Choose one only :-

(7D)
(6 D)

(6D)

(1) Explain briefly the difference between malleable and spheroidal graphite cast irons ?

(7D)

(2) Choose an application for which either material might be suitable and put line the

factors which would be considered in makine a decision which to use ? (7 D)

(E) What considerations must be taken into account when choosing a tool tnaterial? How
do carbon tool steel satisfu these requirements ? (14D)

Q2l Chromium and nickel , either singiy or in combination , are added to steei in varying
proportions to produce a range ofnow well established alloys .

Enumerate the most important of these alloys and discuss their properties and

applications ? (20D)

Q3/ (A) Write an essay on " The Joining of Metals" indicating clearly the essential

differences between welded i oints?

Choose one only :-

(B) Describe the pressure - welding processes?

(20 D)

(20D)

(C ) Which metals are normally pressure die cast? Describe one method of pressure die

casting?

Ass

(20 D)
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Examiner: M. J. Second Attempt (2015-2016)

Qi \ Use MATLAB to evaluate (4 onlY):

, '4
1. a - (zW + 6 log(cos(3z)))

'l /.ot(4)\ r:n\2.s- ltnl:,:i l+seclt/| \ 1+co -)/\l \

/x\33.2=x,y+y'x+ttJ

4. S = 1"" + t3 tan(4t)lcos2(3t)

< v - a,lozx )- o-Jx

Q2 \ Write a program in MATLAB to plot the function y(x) which is given by:

(cos(x) , Y > 0yixJ=i0 , ot-herwise

Q3 Write a prograrn in the MATLAB to create matrix (F) 5-by-5 by using nested loops'

Eachelementofmatrixcanbefoundusingthefollowingexpression:

3
4/. .\ 

-t \L,J) - i2 + j2 _2

Q4\ For the electric circuit of frgure below' the mesh equatlons are:

8t1 -412 -20

2ZI2 - 411- 101, = g

1513-!0lz =0

Vin:20 v

qtx-4,Y=3

att=7t

atx=-JT

^It ^x = uit: sft

(20 marks)

(20 marks)

(20 marks)

(20 marks)



1. Use the inverse matrix method to compute the currents 11, 12 and I:'

2. Calculate P;n & Pou1. The formula of power is Pin = Vin' I1 & Pou, = l'2 ' 
p'

Q5 \Plotthe functions yt - $nG),!z=logx forx= 0:0'1: 100 inonefigure (20 matks)

Usedifferentcolorsandstyle,addlabelforbothaxesandtitleforyourfigure.

Lz\\ $oo I

;51- .-lq .: p i
mlner

2-2



Q1) Determine the center and the polar moment of inertia ofthe isosceles triangle shown in Figure I with
respect to Point O. (25D)
Q2)A 6'5-m ladder AB leans against a wall as shown in Figure 2. Assuming that the coefficient ofstatic
friction ps is the same atA and B, determine the smallest value ofpl, for which equ ibrium is
maintained. (250)

9,

Q3) Determine the force in each member of the
member is in tension or compression. (25D)

Fig 3
:). i l(l\

Pratt rooftruss shown in Figure 3. State whether each

IiN

ll ).5 ,,-\i-U,'5 kli
ri.7 tn
-T2 -.1 rrt

-= 5 ,r'r *l
Q4) Determine by direct illtegration the location ofthe centroid ofthe volume between the rz Dlane and the
portion shown in Figure 4 ofthe surfacel = l6h(ax - x\(bz - z2;la2b2.1zso1

l-.j.s n,, ''

h ,v /l l.r,'./)l*Sk.
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Final Exam-2nd attemPU2015-2016

Each question carries 20 Marks

Q1: A closed, rigid tank contains 2 kg of water initially at 80 C and a quality of
0.6. Heat transfer occurs until the tank contains only saturated vapor. Kinetic

and potential energy effects are negligible. For the water as the system,

determine the amount of energy transfer by heat, in kJ'

Q2: Steam enters a nozzle at 3MPa and 325oC and leaves at 1.4MPa with a velocity

of 53 5m/sec. The mass flow rate is 8000kg/h. neglecting the inlet velocity and

considering adiabatic flow, compute (a) the exit enthaipy in kJ/kg, (b) the

exit temperature and (c) the nozzle exit area.

Q3 : A tank contains 0.05 m3 of nitrogen (N2) at -21 C and 1 0 MPa. Determine the

mass of nitrogen, in kg, using
(a) the ideal gas model.
(b) data from the compressibility chaft.

domment on the applicability of the ideal gas model for nitrogen at this state..

Q4: A well-insulated turbine operating at steady state is sketched in figure bellow

Steam enters at 3 MPa, 400"c, with a volumetric flow rate of 85 m3/min.

Some steam ts extracted from the turbine at a pressure of 0.5 MPa and a

temperature of 180.c. The rest expands to a plessure of 6 kPa and a quality

of rjON. The total power developed by the turbine is 11,400 kW. Kinetic and

potentiai energy effects can be neglected. Determine

(a) the mass flow rate of the steam at each of the two exits, in kg/h'

ilj the diameter, in m, of the duct through which steam is extracted, if the

velocity there is 20 m/s.

+ Power out

Pt = 3MPa
?"r = 4oo"C
(AV)t = 95

...->
a

/:r = 6 kPa
xj = 90e/o



Q5: Air as an ideal gas flows through the turbine and heat exchanger arrangement.

Data for the two flow streams are shown on the figure. Heat transfer to the

surroundings can be neglected, as can all kinetic and potential energy effects.

Determine T3, in K, and the power output of the second turbine, in kW, at

steady state.

\
\

Iirrr = tro,000Isff

pt;4"5
.? 

-.t13 - (

&= 110o

&i5bar

q lle$exdmtgu
Te= 120GK
Pe= I bnr

&=980 r
pa= I trar

4

4= 1480K
5 Fs = 1,35 bar

iis * 126OkSmin

wp=?

-st

Air.4if
1

Tr = 1400 K
Pr =?0 bar

nt

\t

'.Dr.wAIi Sh. Baqir

Good luck
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Note: A nsrver all queslions.

Q I : Answer the followins branches:

A. Separate the list P, F, V, v, p, T, a, m, L, t, and,
properties, extensive propenies, and non-properties.

B- A steel cylinder of mass 2 kg contains 4

Find the total mass and volume of the
three intensive properties of the water.

V into intensive

L of water at25"C at 200 kPa.
system. List two extensive and

Q2: Determine whether refrigerant R-,110a in each
is a compressed liquid, a superheated vapor, or
liquid and vapor.

50"C. 0.05 nr:t/kg
1.0 ]\, Pa, 20 C

of the fbllowing states

a mixture of saturated

C.

U.

a.

b.

0.1\'1Pa,0lrn:J/kg

-20 C. 200 kPa

Q3: ,.\ sealed, rigid vessel of 2 m3 contains a saturated mixture of liquid
and vapor R-134a at 10.C. If it is heated to 50.C, the liquid phase
disappears. Find the pressure at 50.c and the initial mass ofthe liquid.

Q-l; what is the percent eror in specific volume if the ideal-gas moder is
used to represent the behavior of superheated ammonia at 40.C and
500 kPa? What if the generalized compressibility chart is used
instead?

Q5: Ansrver the followins branches:
A- Drive the equation of the work in a polytropic process.

@
@

B- Helium gas expands from 125 kpa,350 K, and 0.25 mi to 100 kpa in a
polytropic process with n: 1.667. How much work does it sive out?

@
Note: All tables and chafts are available fiom the examination committee.

Best wishes, Assist. prof. Dr. Eng. Ali Shakir B. Al-Jaberi / | I " /
u/ - Y*L^,_.._
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Attenut All Ouestions

Ql\ Solr c thl lirllorr ing 5sl of gq1111iotls:

| - L\'-r t - L

2x + y 2z - 3

-..t t.1,, -z' 2

(20 \ Ia rlis )

(Jl \ \\ iilt .t:t e!ltliltii)n lii tire linc thiLt il.l:si: tirioLtgh 1-'litlt: (lt) \llrkr)

rJ I l)i - l. I r rr illt slopc iir=-2

Lt.ri' ,-1. r.rr,l l)1(2. -2)

f i ( Jr.rrr'r :rr-' l.l.l.tri,)1 y : x2 + 121 (10 lvlarksli

Q3 ..-:. )1 ..-Iii antL Zt=',i3- L

- .. I :,'lrloncnlial repfesalltllti('ir ior Z ltlld l:
i20 Nlarks)

- .lr.. r'rlLres of Z.-2, ttttl I In ilr\0(ill'-'llii:il ltltd llolar- fei)l-csa'lll'itioris

r )i \ ,,:.)\\ t g:

:, - I I

(25 \ Ia rlis)

. I .: ll.

i.:r

:l'l J.r

- i) = Ln 2

Q5\ I).:.: ' - :'- '..:1..-'!': .!rrritiLir:
r aiul. t: -t

tr ri1,11 'r ill rriLli! l]ra loilol irru Iitttilirttt .otliinLt,.)lr\ iili ilri
(15IIarlisl

Ir"'-1 i -r 3
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@
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aj I l+z
Department

Sqbjectr Pyoq,Dntel ./'

Tim el 2 hou rs
Class Leyelr lir

r.' 1 . Reiil to 3,i elemt

I :*,1, .,,, ..;;;a;l ji,:1il:T.:T::l j#xil" 
Jl.'l,l ""'"." 

ve ctor ( c)

3. Finci the n.ragnitucle of u ro* "..;;;l;i'."a' 
[11c1']aie 

dot p'oduct of the row t..ior' r.; and the transpose of column veotor

Q3 U-.: \lrl-t .{B to find the r.esult of the equation ), : ",litannr"2f =,0,:.: I rl' .' . '' -t

l:z_3451
e+.1/=11 7 1 B el

lr _r s 6 2lj49721l|

1. Ret'er.to rhe eiernent in the 3.d row and 51h column.

i !::::: 
a ro\\ vecror (v), fr.om the elements Ji;; .o* of (M)., 

il,.JJ: 
a -l-b1,-4 matr.ix (W) lrom (M) Uy 

"opy 
tf-r. t.,and 4rh coiumns of (M)

Q1 \ Use IvIATLAB ro evaluare:

/ r_r 2

L N: 25 { '/S ) * zt(=rE),
\ ! tzsT

2 Y - sin': -F {_s:r3 + lnfi
n?\,.- rr r , - -\<- r.__. *. ). /j row vector

c = {i. g._9. 11, 2} column vector

4. Calcuiate the detenninant and inverse of (M).
Q5\P1 - x5+ Sx2 - g.+ + 7x +9

P2 :2x6 + 4xz - Be+ + 1o)c + 12
I . Find the r.oots of the polyr.ron.rials p 

1 &p2,2. Evaluate the polynon.rialpl at x= _2.r. Lompute the quotient p1lp2.
4, Con'rpute the derivative dp2ldx,

Good Luck

(20 marks)

(20 tnarks)

(20 marks)

(lu lnarKs)

lzu maf Ks)

/a ) rl -7-
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Answer fou r questions on lv

Q1) Determine the force acting along the axis of each of the three struts needed to
support the 500-kg block. (25 degree)

Q2) A vertical force p=29111 is applled to the ends of the 2-ft cord AB and spring AC.

lf the spring has an unstretched length of 2 ft, determine the angle O for equilibrium.
Take k = 15 KN/m. (25 degree).

Q3) Blocks A and B have a mass of 100kg and 150kg, respectlvely. lf the coefficient of
static friction between A and B and C is l-ls=0.25, and between the ropes and the pegs

D and E p,t=9.5, determine the smallest force F needed to cause motion of block B if
P=3 0 N, (25 d egree ).

Q4) Replace the force system in Flgure 4 by a resultant force and couple moment at
p oint O. (25 degree)

Q5) 1-he uniltrlnr thin polc has a rveight of 30 lb and a length o1'26 lt. Ii'it is placed
ar.ri:rsi th; ir'n.!rth \\ rl1 and on the rougl floor in the position d:1Oft , r.vill it rernain
ir,. tir:s p.-s:itn uten it is rcl!-asecl?'l hc cocflicicnt ofstatic fiiction is p. = 9.3. irt

F:l

,1i'

Figure 5

t
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Note : a nswer allquestions, all questions have equal marks

Q1i Find the current

by the( 40 V) source

and pourer supplied

in the circuit shorvn

t. \'
f . =.r: al

F:
i l.i i

Q2/ Using the mesh analysis , determine

the current through the (9V) batte'1 fo:

the network shown .

Q31' Using NORTONs theorem , find the

ciiTrent through the load resistor Rr in the

i.r 3t'.vO f K SnOWn .

15 ;'1
fi1

:o :i

Q4 / Fino ali branch currents(11,12,i:,lr,ls and ls) in the netlvork

shown

it.; rr',.1

:a

,tl

5Q

a

:. r. iliit,
.1.

I, ,1,

i:il

Good luck



Nlinistry of I{igher Ed u cation
a! )clentlllc l(e5e a rc n

A l-Iu rat Al-Arvsrt Technical Universlty
.!.rj. f I nginec rln g Tcchn lcal College Eng, Tech, Department

.a

Aeronautlcal

Sqbjectr I ^
Datel
Tlmer 2 hours
Class LeYelr 1'L

Ql/(A)Describe the meaning olDislocations ? what are the factors that effecrs

on the nroving of the dislocations ?( 7 D)

(B)What are some conlrnon point def-ects in a cr.ystal latticc structure? (6 D)

(C) Discuss the importance of control of graphite fbrmation in cast irons ?( 6D )

(D) ( l) Explain briefly the dilfercnce betrvcen malleable and spheroidal graphite cast
irons ? (7D)

(2) Choose an application lbr which either nratcrial might be suitable and putline the
factors rvhich rvould be considered in making a decision r.vl.rich to use

(E) What considcrations must be takcn into account r.vhen choosing a

clo carl,or.r tool ster.l satisf\'thesc'requiremcnts ? (7D)

?(7

tool

D)

matcrial? [ low

Q2l(A)Whl must aluminurn be obtained
rnore usef ul rrcthod of reduction by coke

(B)Without rcf'clence to any table , dlar','

(c ) (1) Give a typical analvsis of a

fl'orn its ore by electrolysis instead of by the
'l( r0D)

a diagram represcnting the structul.e o1'an atorr

rvhich cor-rtains 1br-u'teen protolls ? ( l0D)

an orc in rvhich tl'rc rretal
(r5 D )

hernatite pig iron ?

i2) Outline a process used for the production of pig iron ll.on.r

occurs as an oxide ?

Q3/(a)What do vou understand by the tenr tool stcel ?( 5 D )

(b) Give typical approxin.rate chcmical corrpositions fbl tool sleels suitable fbr an1,'

courponents that necd great resistance to wear and abt.asior-r ? - ( l0 D)

( c) Describe horv you rvould heat treat such a tool , mentioning the precautions that
rvould be nccessary to producc a satisfactory article ?( 10 D)
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Q 1 : A cylinder fitted with a piston has a volume of 0.1 m3 and contains 0.5 ks of steam
at 0.4 MPa. Heat is transferred to the steam until the temperature is 300.c, while
the pressure remains constant.
Determine the heat transfer and the work for this process. 3_! IV.

Q2: An industrial process discharges gaseous combustion products at 478K, l bar with
a mass flow rute of 69.78 kg/s. a proposed system for utilizing the combustion
products combines a heat-recovery steam generator with a turbine. At steady state.
combustion products exit the steam generator at 400K, 1 bar and a separate stream
of water enters at .27 5 MP a, 3 8.9c with a mass fl ow rat e of 2.07 9 kg/s. At the exit
of the turbine, the pressure is 0.07 bars and the quality is 83%o. Heat transfer from
the outer surfaces of the steam generator and turbine can be ignored, as can the
changes in kinetic and potential energies of the flowing streams. There is no
significant pressure drop for the water flowing through the steam generator. The
combustion products can be modeled as air as an ideal gas. 40 M

(a) Determine the power developed by the turbine, in kJ/s.
(b) Determine the turbine inlet temperature, in C.

?'' = +lg"K

Q3: Steam at 0.6 MPa and 200.c enters an insulated nozzle with a velocity of 50 m/s. It
leaves at a pressure of 0.15 MPa and a velocity of 600 m/s. Determine the final
temperature if the steam is superheated in the final state and the qualitv if it is
saturated.

30M

Vl= 50 m/s

Pi = O.e tltPa

fi= Zaa'c

-- 600 n]/s

: P.= 0.15 [4Pa
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Time: 2 hours

Class Level: 1't

Aeronautical Eng, Tech, Department

Altelnpt All O uestions :

Q1\ A\ Solve the following equation, for values of0 from 0o to 3600 inclusive:
1+cosd =2stn20

B\ Prove the following identities;

(1) cscd + tand,sec6 = csc7.sec 20

(2) sin(,4 + B) + sin(,4 - B) = 2 sin,4. cos B

f2\A\ By using the definition of the derivative, calculate the derivative of

f(x) = ^lE
n\ fina f by using chain rule for the following equation:

and I = y[1ll

Q3\ Find fl for thefollowing equflfions:

Ll y = e@+es')

u2tt
,\ v : l---l-l-r J x_3

3) y = tanz (cos x)

4) y = x.in(sec-'x)

.n] x,sinl = y. sinx quse impLicit dif ferentiation)

Q4\ Evaluate the following integrals:

,t J l*+4),

2) [^lQ, -z-2)z +4 dz

3) ! cosl stn6 0 d"0

4) I sec 3 x.tan x dx

5)JInxdx

/

'Ministry of Higher Education
& Scien tific Research
Al-Furat Al-Awsat Tech n ical UnivelsifS,

Najaf Engineering Technical College

(-
I

(10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

(30 Marks)

(30 Marks)

Hea{df DEphVtment
Assisl. Lec. Hussein Al-Abirli

Good Luck

Assist. Prof, Dr. AIi ALfaberi
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one: Input( ), display( )' fprintf( )' plot0

Q2 \ For the electric circuit of figure below, the mesh equation are:

LOIt- 412 : 10

1212- +IL- 41": g

1r0ls-+12 =-10

.(, Use the inverse matrix method to compute the currents L ,Iz and L '

Rr =6Q+ ^ i_
R; =4Q R" =64+,1-

Ql \ Writc syntax (general form) of thc following commands and give an example of each

-
v:10 v

Q3 \ Write a program in MATLAB to calculate the value of the following series:

1

/ S (-1)"\u
v=112 ) +l-\L/l

\ n=1 / (20 marks)

Q4 \ Write a program in MATLAB to calculate the value of y which is given by:

(sin(r), y > 0xt) = lo ' 
,'orherwise

x - o:T:zn (20 marks)

Q5 \ Write a program in the MATLAB to create Hilbert matrix 5-by-5 by using nested

loops, each element of matrix can be found by using the following expression:

4. H(i,i)=.,,, _
,-1-1^ (20ma

q,*-
y'{xaminer

.!\ :"' 
' P'6

l\,|r,.-.-;

Subjrct Co.1/)."f..,, 8.r. Y
Drte: I
Time:2 hours
Class Level: l''

(20 marks)

(20 marks)

(20 marks)

Hdad of deot.
;S$ .*lc.r.p.i

@""AAt'A
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t3ll :rl-JJl
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Attempt all questions

Ql) Determine the force in members EH and GI of thetruss shown in Figure 1. (20 degree)
Q2) Determine the force in each member of the Waf,ren bridge truss shown in Figure 2. State whether
each rnember is in tension or compression. eO

rt Q3) Determine by direct integration the moment of inertja of the shaded are awith respectlo the y and
-x axis as shown in Fisure 2. . (20 degree)

, , / x. ,.2 \ Figure 2U:+n,l--".)- \al a.z /

l'r**
Figu re 2

v

Q4) A homogeneous wire is bent into the shape shown in Figure 3 . Determine by direct integration
the t ad y coordinate of its centroid.

Y:c"sir\3O o<6<E

15m':SmIUrn
uk** 1ekt*

6kt{6kN

I
'20

(20 degree)

degree)

"l
T-

I

I

v

Q5) Locate the centroid ofthe plane area shown in Figure 4.

^.,rill 
, r"n ,

JSlj .,l" .l

,l



Ol ,*tll 6lJi:1 ilitA e", : f,iill
Jr)l iLll

i-rl- L.;a5 c-rlisE ; 'o1L11

JE L- low.X,'#j
Y.11 / \l .

term examination20l5-2015

Note : answer all questions, all questions have equalmarks

Q1/ Using the Nodal voltage method to find the voltage across the 2C)

resistor of the network shown . 1 O 4 O L2 A

rl
Q2/ using superposition theorem to determine the current flow in 60
resistor

Q3/ for the following pairs of voltages and currents,find the phase

difference then indicate whether the element involved is a capasitor,

inductor or resistor,then determine the value of C,L, or R .

A )V= 30 sin(200t +60)

i= 20 cos ( 20ft +60)

B )V= - 50 sin (300t +20 )

i= + 10 sin (300t - i.60)

C ) V= 20 sin(100t + 120 )

i= 40 cos (100t+ 30)

D )V= 60 sin (210 t +90)

i= 30 sin (210t)

Qa/ find the average value for the wave form

i->

10v

6V3A

+

t:

,LLb.lr r;'\/tr
...-Lll ,''-rllr JLll arLll eJljr

"fft €Ljll ai,A

;+j l .L-r)l d,lrill i-1-
, rjl L.d+ll Li:illl iisJl

4a
6c)

' snown



Technical College of Najaf

Craft Deptrrtment

Exa m i ne r: Orns k h udoyer

S ubj e ct: Pr op e rties oJ mure rt ats

Closs: Ind Sttge

Time : hrsFirst Attempi ( 2 0 I 5-20 I 6)t.

Q1/(A)Show the riorce- Irxtension diagra'obtained for a material such as mild steel

the soft condition ?( 20 D)

(B)Describe the non- destructive tests? (20 D)

Q2l(A)write an essay on " The Joining of Metals" inclicating clearly the essential
d ifferences between welded j oints?( I 0D)

(B) Describe the pressure welding processes? (20D)

ln

e3/(A) .","n.,. ;;; ;;;;,,,;. ";.:,, ";.:; ;;"; ;; ; ;:.;,;- 
"" mera,s,/(, 5

D)

(B)What are the advantages and limitations of sand casting and die casting ?Cornpare a'rd
contrast these processes , and the quality and the properlies of the casting produces? (15
D)

a
L""' ft^n({"''
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answers

Each question carries 20 Marks
Q1: A steam turbine receives steam from two boilers. One flow is 5 kgls at 3MPa,

700 C and the other flow is 15 kg/s at 800 kPa, 500 C. The exit state is 10 kPa, with

aquality of 96%o. Find the total power out of the adiabatic turbine.

Q2: A modem jet engine has a temperature after combustion of about 1500 K at

3200 kPa as it enters the turbine section (see state 3). The compressor inlet is at 80

Wa,260 K (state 1) and the outlet (state 2) is at 3300 kPa, 780 K; the turbine outlet

(state 4) into the nozzle is at 400 kPa, 900 K and lhe nozzle exit (state 5) is at 80

kPa, 640 K. Neglect any heat transfer and neglect kinetic energy except out ofthe

nozzle. Find the compressor and turbine specific work terms and the.nozzle exit

velocity.

l+--....---.--..+l
Diffuser

l,<--.....---.+.1
Nozzle

Compressor.Combustors



Q3: Saturated liquid nitrogen at 600 kPa enters a boiler at a rate of0.005 kgls and

exits as saturated vapor. It then flows into a super heater also at 600 kpa, where it
exits at 600 kPa, 280 K. Find the rate of heat transfer in the boiler and the suoer.

heater.

Boiler Superheater

Q4: A gas in piston-cylinder assembly undergoes a polytropic expansion. The

initial pressure is3 bar, the initial volume is 0.1 m3, and the final volume is 0.2 m3.

Determine the work for the process,inkJ, if a) n:l.5, b) n:l.0, and c) n:0.

Q5: A piston/cylinder assembly contains butane, C4H10, at 300 C and 100 kpa

with a volume of 0.02 m3. The gas is now compressed slowly in an isothermal

process to 300 kPa.

a. Show that it is reasonable to assunxe that butane beh,aves as an ideal gas during

this process.

b. Determine the work done by the butane during the process.

Q6: A piston-cylinder assemlly contains 0.9 kg of air at atemperature of 30Q K
and a pressure of 1 bar. The air is compressed to a state where the temperature is

470 K and the pressure is 6 bars. During the compression, there is a heat transfer

from the air to the surroundings equal to 20 kJ. using the ideal gas model for air,

determine the work during the process, in kJ.

i Dr."Ali Sh. Baqir

Good luck



A

/

o t,-,b.i.l

(2) Choose an application for which either material might be suitable and put line the

factors which would be considered in makins a decision which to use ? (7 D)

(E) What considerations must be taken into account when choosins a tool material? How
(7D)do carbon tool steel satisff these requirements ?

18) Describe the pressure - welding processes?

Q2l Chromium and nickel , either singly or in combination , are added to steel in varying
proportions to produce a range ofnow well established alloys .

Enumerate the most important of these alloys and discuss their propedies and

applications ? €0D )

Q3(A) Write an essay on " The Joining of Metals"

differences between welded joints?(!0 D)
indicatins clearlv the essential

, I n r-r'flvu/

. 18) Draw the different types of flames used in gas welding. How would you identiff
these flames? What are the soecific uses of each of these flames? (10 D)

(C;Stut. the important functions of flux coatings of electrodes used in minual metal arc

welding processes. Also, give the main ingredients of flux coatings used in arc welding

processes.z(oD)
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,^xxLy=ISln--x.cos-'22
Dx

-' '' s inx
, ')v-1

J. y:' ' x+3'
114.v- -- andx-(4r"+1\,-r r2+l \" (Use Chain Rule)

u !l-Ji .-'--'"

\lb

Subject: Mathematic I
Date: \6\2016
Time: 3 hours

Class Level: l"t

,:'lu' 
u*u*to':r'onuu"ru' un*'t:"n'o:',:"rr"n:,,,., 

,,,,,,,,,,,,,,,,, ,,,, ,,, ,,

Attempt AII Ouestions

Ql: Solve the following set of equations by using Gramer's rule:

x-2y*z=I (l5Marks)
{Y 2x-tv-22-3

-x+3y-lz--2

Q2'Let Zt=1+i and Zt="15-I (20 Marks)
Find: - (a) The exponential representation for 21 and 22

(b)The values of z12, and I In exponential and polar representations.

- 

' | | ! | ! | ! | rrlt r!! ! t!r!t:r! -!r l! !!! r

Q3: l'rnd 
o=; t'or the following equations: (25 Marks)

_l
J. - + Iny -f lxy)' - 4y (Use Implicit Differentiation)



Q4: Prove the following identities:

1- csc 0 +tanl.secO = csc0'secz

sin 20+cos 2e+1
= cote

sin2e-coszA +7

(15 Marks)

2-

Q5: Evaluate the following integrals: (25 Marks)

t. Ix"[i\t ax

2. J tan 3isx). sec 2(lx)dx

, r' r'. .'r

3. Isin3 x cosz xdx

4. I gx3 . e-"n dx n

5- !ee cos? d0

v

Good Luck

Assist. I'ec. Hussein AI-Abidi
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Note: Answer all questions.

Q1) Determine the magnitude of the force acting along the axis of each of three struts needed
to support the 90Okg block as shown in Fiaure L. {20 degree)

u.

Q2) For the Figure 2

ano c.

below, determine the force on all members for two ofthe structures a. b.

(20 degree)

Figure 2( a, b, c)

Q3) The coefficients of frictjon are p. :0.40 and pk = 0.30 between all surfaces of contact in Figure 3.
Detennine the smallest force P required to stad the 30-kg block movin g if cabre AB (a) is attaied as
shown, (b) is removed (c) ifthe grourd surface was inclined bv 20". (20 degree)

B

i2 L\ li k\

lDFu
r- 1p:urcls @ 2{ u = 9.6 rl

FiBure 3



Q4) For the F-igure 4 below, find the centroid and determine the moment of inertia about x, v
axis for both shapes. (20 degree)

Figure 4

Q5) Blockl supports a pipe column and rests as shown on wedge B'in Figure 5. The coefficient of
static friction at all surfaces of contacl is 0.25. IfP = 0, determine (a) the angle €} for which sliding is
impending, (b) the corresponding force exerted on the block by the vertical wall.

Figure 5

Dr. Hyder H. Balla

a

t

axis for both shapes.

Vz= kzxT/2

y1=kp2

Ass. Prof. Dr. Ali Shaker



Q4) For the Figure 4 below, find the centroid and determine the moment of inertia about x, y

axis for both shapes. (20 degree)

Figure 4

Q5) Block I suppofts a pipe column and rests as shown on wedge n iri figure 5. The coefficient of
static friction at all surfaces of contact is 0.25. IfP = 0, determine (a) the angle g for which sliding is
irnpending, (b) the corresponding force exerted on the block by the vertical wall,

Figure 5

:,(

Dr. Hyder H. Balla Ass. Prof. Dr. Ali Shaker

ri

v

y2= k2xt/2

y1=k1x2
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Q1 \ Use MATLAB to evaluate (4 onlY):

t. e = (tW+ sln(sin(32)))5

| ,.,;:r-
3 1. / s'n(;i \ + ta" (;)2.8= 
lros \,*"O/

3.2-x2Y+l'*+Q)'
4. S -le3t +t2sin(4t)lcosz(3t)

Y. \ 1/ Y . 1 o ,r-l-;,tJl pul- d rY\'!ldl

c S/4+-$Cl 1.t5!i l!sl!;,tpr

(20 marks)

(20 marks)

(20 marks)

atx=4,y=3

att=ft
atx=-jn

L,
Q2\Pr = 6x5 +3x2 +2x+ +15

Pz=Zxa'4x3 +10

Use MATLAB to find (4 onlY):

1\=PtxPr'
2. The roots of P1& P2'

3.P'' atx=-3
4' dPtl dx'

- dPJdx.')-.
- d'P2/dr

1 . Create a row vector (V)' from the eiements of 3'd row of (M)'

)' ( -lVl*Vr'
3 Create a 5-by-6 matrix (W) by concatenato (C) to (M)

a. D =lMl+Mr * M-a'

Q4\ For the elecf ic circuit of figure below' the mesh equations are:

30\- 2512 - 19t

5012-25h - 15I' = g

3513-L512 = 0

5.y_ s^f-sx+e-'

(20 marks)



=100 Rs =20o

o,oV:191 v

Use the inverse matrix method to compute the currents 11, 12 and 13'

Calculate Pnr, Pnz, Pn:, Ppa & Pq5. The formula ofpower is P = 12' R

Q5 \p1ot the functions lt= e-x ,y, -.[cos(x) f or x = 0..0.7n:3n in one figure. (20 marks)

Use different colors and style, add label for both axes and title for your figure'

@*l&r"*

1.

2.

o

amlner

2-2
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Finaf examination 2cI5-2016

Note : Answer only four questions

-^+

Q 1 / calculate equivalent
shown

1,72 V

Q2l for the circuit shown
current I

' ':

Q3/ find
in figure below

resistor ,total current , conductance G and
R1= 10 R3=1 R6=1

R8 =5

power for the circuit
(25)

use it to find the
(25)

of the network to the left of (a - b)
(2s)

c) ! = 900 sin (2001 -20)

i= 150 sin (2001+90)

d) rl = -8 cos (300 t)

, determine the equivalent resistance then

NORTON's equivalent circuit for the portion

R1=4

E=7 v

8A

J'

Q4/ find the average value for the waveform shown (25)
vtt I

10

Q5/ for the following pairs of voltages and currents , indicate whether the element is a
capacitor , inductor or resistor and determine the value of C,L,or R (25)
a) /- 600 cos ('100 t +30)

i= 100 sin ( 100 t+120)

b) v = 330 cos (2001 -30)

I = 30 sin (200 t -180)

R3=9 ) R4=10

n /2 n 3T/2 2n

sin (300 t+10)

5i-tl

*
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