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{ University of Diyala Final — Year Examination Class: Third
1 College of Engineering Second Attempt 2011 — 2012 Time:2 hour

Mechmical Department Subject :internal combustion engine
Date:

" Note :- Answer all questions , 20 mark each question .

Q1/ A/ How do we classify the internal combustion engines ?

B/ Define the following ?

1) Bottom dead center , 2) Cylinder Volume , 3) Displacement Volume
4) Compression Ratio , 5) Clearance Volume.

Q2/ Four stroke , Ignition engine produced ( 48 ) bhp, in mechanical efficiency 80 %,
consumption fuel ( 0.3 ) Kg per one horse brake power / hour.

The air - fuel ratio ( 14:1), the fuel heating value (42000 ) KJ /Kg, Calculate

1) Indicated horse power , 2) Friction horse power , 3) Brake thermal efficiency
,  4) Indicated thermal efficiency ) 5) Consumption Fuel and air per hour.

Q3/ Diesel engine produce ( 5) brake horse power , indicated thermal efficiency 30%
and mechanical efficiency 75% Calculate :-
1) Fuel Consumption in Litters / hour and Kg / hour.
2) Indicated specific Fuel Consumption (I.s.F.c) and
3) Brake specific Fuel Consumption (b .s. f. c) if the heating value of the Fuel (
42000 ) KJ / Kg and density of the Fuel ( 0.87 ) Kg/ Litter .

Q4/ In an ideal otto cycle the air at beginning of isentropic compression is at
(1Kg/cm?)and (15 °C). The ratio of Compression is ( 8 ). if the heat added during
the constant volume process is ( 250 k cal / Kg ) , determine :-

1) The maximum temperature in the cycle.

2) The air standard efficiency .

3) The work done per Kg of air .

4) The heat rejected , Take Cv=0.17, Y =1.4.

Q5/ A duel Combustion cycle has an adiabatic compression volume ratio of

( 15 : 1) the conditions at the commencement of compression are (1Kg/em?),

(250 °c ) and ( 0.1m* ) . The maximum pressure of the cycle is (66 Kg /cm %) and the
maximum temperature of the cycle is ( 1500 °c ) , if Cv = 0.17 and Y= 1.4 , Calculate
the pressure in Kg / cm? , Volume in m* and temperature in °C at the corners of the
cycle and the thermal efficiency of the cycle.

GOOD LUCK






Last — yaer Examination 2011 - 2012

Second Attempt
University of Diyala Subject : Electrical
College of Engineering Class : Third Year
Mechanical Department Time : 3 Hours

Note :- Answer about five questions , 20 mark for each question .
Q1/ What are the D.C generator types ? Explain and draw these types .

Q2/ The following information is given for a 300 K.W , 600V long — shunt
compound generator : shunt field resistance = 75Q . Armature resistance
including brush resistance = 0.03 Q , commutating field winding resistance =
0.011Q, series field resistance = 0.012Q , diverter resistance = 0.036Q2 , when
the machine is delivering full load .

Calculate the voltage and power generat@dby the armature.

Cr .
Q3/ A single phase transformrm have 400 primary and 1000 secondary
turns , the net cross sectional area of the core is 60 cm? , if the primary
winding be connected to a 50Hz supply at 520V ,calculate :

1- The peak of flux density in the core .
2- The voltage induced in the secondary winding .

Q4/ What are the advantages and disadvantages for the induction motors ?

Q5/ A 250V shunt mo}pr‘runs at 1000 r.p.m at no load and takes 8A , the total
armature and shuntf re'selséance are respectively 0.2Q and 25002 . Calculate the
speed when loaded and taking 50A , assume the flux to be constant .

Q6/ Each coil of a double — layer wound 20 — pole 180 slot , 3 - ® , Y
connected synchronous generator has 12 turns , the rotor driven at a speed of
300 r.p.m, the r.m.s value of generated voltage per phase 1300V, each phase
winding is connected in two — parallel path , determine :-

1- Frequency of induced e.m.f
2- The flux per pole , per phase

GOOD LUCK
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University of Diyala Class:1* stage

College of Engineering Subject: Mathematics I
Dep. of Mech. Eng. Year: 2012-2013
Final Exam/2™ Attempt Time:3 hour

Note:-Answer Five questions only

A: Sketch the conical section x° — yr—2x+ 4y = 4 and identify its characteristic points.

Q6
B: What ts the inverse functionof : Y = ln(x + x’ + 1)

4
— 20%
Q1 | B: Evaluate the integral : I In ( X )dx
1
3
A: Calculate the surface area generated by revolving the curve ¥ = ‘5- about x-axis from
x=0 to x=2. 20%
Q2 T
3 4
B: Evaluate: jCOt (x) CSC (x) dx
0
Solve the following system of linear equation using Gauss X +2x. —x. =4
elimination method. ! 2w 20%
Q3 2x, +3x,~x,=2
' -x, +x,+3x; =-1
A: Find the roots of : ¥3+i4 and represent the roots on Argand diagram.
20%
Q4 , -1 in"'x
B: Find J for: JV = \COS X i
At If v=1+j+2k,u=-i-k,find(v-u),(vxu),the angle between v and u and the
vector projection of uon to v. 20%
Q5 ' -1{~8&
B: Find Y for: y =csch (2 )
. 1 1
A: Give the value of ; lim| — — .
—iinx x-1 20%

N 5 Good Luck
Head of Dep.: .......... e Lecturer:.......

Name: Zaid §. Hammoudi A Name: Ali Z. Asker
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Final Exam/2" Attempt
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Republic of Iraq
Ministry of Higher Education and

College of Engineering .
Department of Mechanical Engineering

Scientific research Subject: Metallurgical Engineering
University of Diyalya Classes: First

Lecturer: pr. Eng. Mustafa Ahmed Rijab / Assistant Professor.

2012-2011 (guat g2l pladl - SUEY | galt JAilg i) Cililaiayt Aid +

Q4-B) A material is needed for a tube to carry fuel from the tank to the carburetor of a motor mower. The

design requires that the tube can bend and that the fuel be visible. List what you would think to be the design-
iimiting properties? (5 marks)

Q4-C) List three applications that, in your judgment, needs optical quality glass? (5 marks)
Q4-D) the Ag-Cu equilibrium phase diagram may shown in the following figure. Show the following;
1-From any type this phase diagram?

2-Sign and define the lines & zones in this phase diagram?

3-What are the melting points of (Ag) & (Cu)?

4-Draw the cooling curve of 40% Cu - 60%Ag Alloy?

5- Draw the cooling curve of 71.9% Cu — 28.1%Ag Alloy? (5 marks)
Compoasition {at% Ag)
0 20 40 60 &0 100
1200 I | | P T ] T I T 2200

Temperature (*C)
Temperature (°F)

C ‘ !
iy ! 600
i 1 : 1 : i : i ;
290 400
Q 20 40 60 80 100
{Cu} Composition (wi™ Ag) {Ag)

.

{Good luck) Examiner: Dr. Eng. Mustafa A.R. /Assistant professor.

.



College of Engineering
Department of Mechanical Engirieering
Subject: Metallurgical Engineering
Classes: First

Republic of Iraq
Ministry of Higher Education and
Scientific research
University of Diyalya

Lecturer: pr. Eng. Mustafa Ahmed Rijab / Assistant Professor.
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Answers All the Questions for First classes for year 2011-2012

Q1-a) What the Uses of Ceramics? (2.5 marks)

Q1-b) How there arc possibilitics, When metal are mixed to form alloysy (2.5 marks)
Q1-c) What the two basic types of dislocations? ' (2.5 marks)

Q1-d) What the types of Defects? {2.5 marks)

Q1-¢) How Classification of Matter Condition? (2.5 marks)

Q1-1) What the Arrangement of lattice points in the unit cell? (5 marks)

Q1-g) What the types of Joining of Composites? (2.5 marks)

Q2-A) What the Applications of Nanotechnology? (5 marks)
Q2-B) How the Nature of Materials? (5 marks)

Q2-C) What is Nanotechnology? (5 marks)

Q2-D) How is a composite material? (5 marks)

Q23-A) Caleulation the velume of an FCC and BCC unit ccll in ierms of ihe atomie rudias? (5 warks)

Q3-B) Calculation the Number of atoms for SC structure, BCC structure, FCC structure, and HCP structure
unit cell? {5 marks)

Q3-C) Classify Engineering Materials as broad families you shown that by illustration figure and give example
of each material family? (4 marks)

Q3-D) Show and draw the material tree, Processes tree and give examples of the families and classes of
manufacturing processes? (6 marks)

Q4-A) Describe the grain structure of a metallic ingot that was produced by slow- cooling. The metal in a
stationary sand mold? And list the factors may be depend on its solidification process and grain structure of any
ingot? (5 marks)






University of Diyala

College of Engineering
Mechanical department
Final Exam/2™ Attempt

Class: 1* stage

Subject: programming I
Year: 2011-2012

Time: 3 hour

Note:-Answer five questions only

Q1

A: Write a program to calculate the value of x,,y; given by :
X, = xcos0 + y sinf
¥y, = —x sinf@ + y cos8
B: Write a program to find the summation of the main diagonal elements of
the matrix M(3,3).

20%

Q2

Write a program to print the following data to a file "result.txt" .
metal density
aluminum 2707
Lead 11373
steel 7833
copper 8954

20%

Q3

Write a program to calculate the value of (Z), print (Z)when it is larger than
or equal to (1000).
Z=20+4+4+6%+ -

20%

Q4

Write a program to compute the larger between three numbers ( X, Y, Z).

20%

Q5

A: Write a subprogram and use it in a main program to calculate the value of
V given by :
4
V= §1’[R 3
B: Write a program to calculate the values of (F) given by :
F=18C+32 , €=50,60,70,: - , 100 .

20%

Q6

A: Write a program to find the magnitude of a matrix multiplication A(2,3)
by B(3,4).

B: Answer the following :

1-Explain how we can create a new folder in the ( F:).

2-What is the procedures to form a notepad file.

3-Explain how we can copy a file from (D:) to desktop.

4-Explain how we can create a short cut of a program on the desktop.

5 —1

20%

Good Luck

<
Head of ep.: T Lecturer: -~ Cvr

Zaid S.Hammoudi Mohammed Ismael
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College of Engineering
Mechanical Engineering Dep.
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Second attemptl 2011-2012

UIAUJU"I.- .I.J.I.IBIII\—\—I lll& AYE WA AREL LN R VW)
Class: First class
Date 3/ 9/2012

Note :Answer only five question, all question 20 marks

Q1/The combined action of the three forces
on the base at O may be obtained by
establishing their resultant through O.
Determine the magnitudes of R and the
accompanying couple M ?

Q2/The uniform 5 m bar with a mass of 100 kg
is hinged at O and prevented from rotating in
the vertical plane beyond the 30° position by
the fixed roller at A. Calculate the magnitude
of the load supported by the pin at O?

Q3/Calculate the x-and —y components of the
force C which member BC exerts on member

ACD. The cables are wrapped securely
around the two pulleys, which are fastened

together?

2Zm i

Q4/ The light bar is used to support the 50 kg
block in its vertical guides , if the coefficient
of static friction is 0.3 at the upper end of the
bar and 0.4 at the lower end of the bar ,find the
friction force acting at each end for x=75 mm,
also find the maximum value of x for wh1ch

the bar not sllp, take friction angle @=tanp, ?

; 0} iy

,r;.=- ]
T

i /‘f"'\‘\ )

Q6/The ratio of the llft force L to the drag

Q5/Determine the moment of inertia of the
shaded area about x-axis?

force D for the simple airfoil L/I) =5 if the lift
force on a short section airfoil is 25N ,find the
magnitude of the resultant force d the
angle which it makes with the horizontal?

Air flow

R et wiikor

Abhammid of Honrry
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University of Diyala Class: 1* stage
College of Engineering Subject :Tech. English
Dep. Of Mech. Eng. . Year: 2011 - 2012
Final Exam/2™ Attempt Time: 2 hrs.

Q1: Your name is Waleed Taha , compose a message about yourself and send it to
techenglish @yahoo.com , your message should include the following:
1. Date of birth.
i 2. Date of graduation from secondary school.
3. Department , College and University.
4. Your opinion about the field of study.
3. The topics you studied during the first academic year.

Q2: Correct the form of the words in parentheses: (choose Five only)

l 1. The properties of a material determine (their) use .

2. Lathe is the (important ) machine tool.

3.If you learn how to use a lathe , you (be) able to shape a metal.
i 4. It is no use (lubricate ) this machine.

S. They (make) a cutting tool of lead at this moment..

6. The student (submit ) the report yet.

Q3: Do as required : ( choose Five only)
1. A pump makes a lubricant go into the system .( change into plural)
2.Each molecule remains in a stable position. (insert : in solid , always )
3.Diesel engines, petrol engines, efficient. (use : as... as)
4.Lubrication affects machines . (change into interrogative)
3.This factory produces products obtained from oil. (noun acting as adj.)
6.Ignition of fuel exerts a great pressure . It drives the piston down .

(use :such... that)

=

-

Head 0;: Dept. Lecturer
Dr. Zaid S. Hamoody M.A Areej S. Dawood




University of Diyala Class: 1% stage

College of Engineering Subject : Tech. English

Dep. Of Mech. Eng, oo Year: 2011 - 2012
Final Exam/2" Attempt 7.6} % Time: 2 hrs.

Note:-Answer all the questions

Q4: Draw a matrix to show what part of speech is each underlined word:
The most common example of 2 machine element is a gear . The rotation of a gear on a
shaft drives other gears which may rotate faster or slower , depending on the diameter

and number of teeth on the basic gear . A gear , fundamentally combination of a wheel
and a lever.

QS5: A-Match the definitions on the right with the words on the left.

1.Geocentric A. a three — footed stand that can be used to support a camera
2.Tripod B. go across a limit or boundary

3.minute C. train on one track

4.monor D. having the earth as the center

S.finale E. small and unimportant details

F. conclusion of a program

B- Change the following words into nouns. (choose five only)
Transmit , electrify , decide , measure , maintain , able

Q6: Change the following words into numerals : (choose Five only)

1.The cube root of nine.
2.Nough point seven three
3.Forty degrees centigrade

4. subtract a fourth from one .
5. six point seven percent.

6. eight times two is sixteen

CWith SBast W ishes
Head of Dept. | Lecturer

Dr. Zaid S. Hamoody M.A Areej S. Dawood
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University of Diyala

College of Engineering
Mechanical Engineering Dep.

: st
@nal Exam/2” Attempt

Class:2* stage .
Subject: Engineering drawing
Year: 2012-2013

Time:3 hour

Note :answer all guestions
Q1 : Draw front view half cut for assembly figure
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Class: 2" stage
Subject:Dynamics
Year: 2011-2012
Time :3 hours

University of Diyala
College of Engineering
Dep. Mechanics

Final Examination /2™

Answer A or B

A. What minimum horizontal velocity u can a boy throw a rock at A as shown in Fig
(1.A) and have it just clear the obstruction at B ?

01 10%

B. The particle P moves along the space curve and has a velocity v = 4i — 2j — k m/s as

shown in Fig (1.B). The particle has an acceleration whose magnitude is 8

m/s’.Calculat the radius of curvature p of the path and the rate of accelerationwhich

the magnitude of velocity is increasing.

Block 2kg passes over the top B of the circular portion of the path with a speed of 3.5 m/s
as shown in Fig (2).Calculate the magnitude Ng of the normal force exerted by the path on
Q2 | the block. Determine the maximum speed v which the block can have at 4 without losing | 10%
contact with the path.

A pendulum consists of fwe 3.2 kg concentrated masses positioned as shown in Fig (3) on
a light but rigid bar. The pendulum is swinging through the vertical position with a
clockwise angular velocity @= 6 rad/s when a 50 g bullet traveling with velocity v = 300
Q3 | m/s in the direction shown strikes the lower mass and becomes embedded in it. Calculate | 10%
the angular velocity @'which the pendulum has immediately after impact and find the
maximum angular deflection 8 of the pendulum.

Answer AorB

A. End A of the link has the velocity as shown in Fig (4.A) at the instant depicted. End
B is confined to move in the slot. Calculate the velocity of B and the angular
velocity of 4B,

Q4 10%

B. A container for waste materials is dumed by the hydraulically-activated linkage. If
the piston rod starts from rest in the position indicated and has an acceleration of
0.5 m/s’ in the direction as shown in Fig (4.B). Calculate the initial angular
acceleration of the container.

The 2kg plunger is released from rest in the position as shown in Fig (5). The spring of
stiffness & = 500 N/m has been compressed to ene-half its uncompressed length of 200 10%
Q5 | mm. Calculate the maximum height # above the starting position reached by the plunger.

End A of the uniform Skg bar is pinned freely to the collar which has acceleration a =4m/s’
along the fixed horizontal shaft as shown in Fig (6). If the bar has a clockwise angular
Q6 | velocity @ = 2 rad/s as it swings past the vertical. Determine the components of the force | 10%
on the bar at A for this instant.

Good Luck
SN
Head of Mechanical Dep - iated Lecturer

Dr. Zaid.S._ﬁ AV O B CI . Ammar Mohammed
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University of Diyala Class:2™ stage
College of Engineering Subject:Fluid Mechanic
Dep. of Mechanical Eng. Year: 2011-2012
Final Exam/2™ Attempt Tima:2 hanr

. A vertical cylinder of diameter 180 mm rotates concentrically inside another :
cylinder of diameter 181.2 mm. Both the cylinders are 300 mm high. The space
: between the cylinders is filled with a liquid whose viscosity is unknown. Determine ';
 the viscosity of the fluid if a torque of 20Nm is required to rotate the inner cylinder :

A 6m x 2m rectangular gate is hinged at the base and is inclined at on angle of 600
. with the horizontal. The upper end of the gate is kept in position by a weight of ;
} 60kN acting at angle of 900 as shown in Fig. 2. Neglecting the weight of the gate, |

A cube 50 ¢m side is inserted in a two-layer fluid with specific gravity 1.2 and 0.9.
: The upper and lower halves of the cube are composed of materials with specific :

i gravity 0.6 and 1.4 respectively. What is the distance of the top of cube aboveé
: interface? See Fig. 3 ;

= :
; | Fig. 4 shows a pipes network in which Q and hy refer to Discharges and pressure §
'  drops respectively. By sticking to the values given in the Fig. 5 Find the unknown :

: values and give these computed values at their respective places on a neat sketch of

........................................................................................................................

. The water levels in the two reservoirs A and B are 104.5m and 100m respectively
: above the datum. A pipe joins each to a common point D , where pressure is |
98.1kN/m2 gauge and height is 83.5m above datum. Another pipe connects D to :
i another tank C. what will be the height of water level in C assuming the same value
: of 'f* for all pipes. Take friction co-efficient = 0.0075 .the diameters of the pipes AD ,, :
DB and CD are 300mm , 450mm, 600mm respectively and their lengths are 240m |
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Note:-Answer five questions only

Subject: strength of material.

N

Q1

Q2

The: coupling shown in the figure (1) is constructed from steel of rectangular cross section
and is designed to transmit a tensile force of 50 kN . If the bolt is of 15 mm diameter.
Calculate the shear stress in the bolt , the direct stress in the bolt and the direct stress in the

forked end of the coupling .

20%

. a loaﬂ P is supported by two steel springs arranged in series .The upper spring has 20 .
turns of 20-mm - diameter wire on a mean diameter of 150 mm .The lower spring consists

of 15 turns of 10-mm —diameter wire on a2 mean diameter of 130 mm. Determine the
maximum shearing stress in each spring if the total deflection is 30 mm and G=83 GN/m}~

Q3

A thin cylinder 75 mm internal diameter 250 mm long with walls 2.5 mm thick is
subjected to an internal pressure of MN/m? .Determine the change in internal diameter
and change in length . If in addition to the internal pressure ,the cylinder is subjected
to a torque of 200 Nm , find the magnitude and nature of the principal stresses set up
in the cylinder . E=200 GN/m? .Y =0.3. as shown in figure2

20%

Q4

Determine the dimensions of a hollow shaft with a diameter ratio of 3:4 which is to
transmit 60 kW at 200 rev/min . The maximum shear stress in the shaft is limited
to 70 MN/m” and the angle of to 3.8%in a length of 4m .For the shaft material
G=80 GN/m?2.

20%

Q5

A abeam ABC is 9m long and supported at B and C 6m apart as shown in Figure (3).
The beam carries a triangular distribution of load over the portion BC together with an
applied counterclockwise couple of moment 80 KNM atBandau.d. 1. of 10 KN/m
over AB, as shown . Draw the S.F. and B.M. diagrams for the beam .

20%

Q6

A 16-mm plate is lapped over and secured , by transverse fillet welds on the inside and
outside to from a penstock 1.5 m in diameter .Determine the safe internal pressure
,assuming allowable stresses of (I =160 MN/m?2for the plate and T=120 MN/m” through

the throats of the welds . Use the maximum size of welds permitted .

20%




Attached Figures and Notes

Q4

" FIG(I)

Q5

1 }-Piston

Y

Valve

FIG(2)
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Note:-Answer five questions only

Q1

A. Derive an expression for work ratio and efficiency in Brayton cycle in
terms of minimum and maximum cycle temperature and pressure ratio and
draw the cycle on (T-s) and (p-v) diagrams. Discuss the effect of each
parameter on the work ratio.

B. Prove that the isentropic work of a pump in steam power plant is

expressed in terms of saturated water specific volume and pressure rise,

Q2

A 1 m’ rigid tank has air at 1500 kPa and ambient 300 K connected by a valve to a
piston cylinder. The piston of area 0.1 m? requires 250 kPa below it to float. The
valve is opened and the piston moves slowly 2 m up and the valve is closed. During
the process air temperature remains at 300 K. What is the final pressure in the tank?

Q3

Find the missing properties (T, P, v, u, h,s and x if applicable) and give the phase of

the substance a) HO u=1000kJ/ kg, P=5000KkPa
b) NH; T=65C, p= 600 kpa
c)  R-134a T=40°C, h =400 kJ/kg
d N, T=100K, x=0.75
e) R-22 T=-25°C, P=100kp

Q4

A rigid tank is divided into two rooms by a membrane, both containing water,
shown in Figure (1). Room A is at 200 kPa, v=10.5 ms/kg, VA =1 m’, and room B
contains 3.5 kg at 0.5 MPa, 400°C. The membrane now ruptures and heat transfer
takes place so the-water comes to a uniform state at 100°C. Find the heat transfer
during the process.

20% |

Q5

Consider the system shown in Figure (2). Tank A has a volume of 100 L and
Contains saturated vapor R-134a at 30°C. When the valve is cracked open, R-134a
flows slowly into cylinder B. The piston mass requires a pressure of 200 kPa in

| ¢ylinder B to raise the piston. The process ends when the pressure in tank A has

fallen to 200 kPa. During this process heat is exchanged with the surroundings such
that the R-134a always remains at 30°C. Calculate the heat transfer for the process.

20% |

Q6

Consider an ideal steam reheat cycle where steam enters the high-pressure turbine at
3.0 MPa, 400°C, and then expands to 0.8 MPa. It is then reheated to 400°C and
expands to 10 kPa in the low-pressure turbine. Calculate the cycle thermal
efficiency and the moisture content of the steam leaving the low-pressure turbine.

20%

T
Head of Dep.: ................ Lecturer:.... ..., e
Name: ..ooecevnviivnnnrennnn. ;_Name:.."‘l!’! me.. Nogd AL ‘3\*\.& A
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use Taylor series method with (h=0.1) to find (y= 0.1) to the equation
y"+3xy'—6y =0

Q5 | If you given the basic conditions: -

y(0) = 1y'(0)=0.1, and use the terms at (x’)

20%

solve the following differential equation by using Runge-Kutta method

Q6

:{ﬂ =x +y, and the basic condiotions are y(0)=1, x=0, h=0.1
id

20%

Good Luck

Name: Zaid Salim Harnoody‘ Name: Omar Ahmed Raheem
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_

| Note:-Answer five questions only \

by using Newton Raphson method, find the positive roots for equation:-
. X 20%
a1 | f(x) = sm(x)——z- °
Note: - put your scientific calculator on Rad system.
Use Simpson’s and Trapezoidal rules to find the integrals below, forn = 4
8
dx .
Q2 ] = J. - 20%
4V 16x +x
From the table shown below, find the equation of interpolation by using Lagrange
method, then find the value of f(x) when x=2.
X 1 3 6 .
Q3 | 20%
i 1) 12 20 33
Guess the equation of velocity to the moving rocket according to the table shown
below, by using Least-Squares fitting for quadratic “ parabola” degree, then
find the velocity at time (f) = 17 second (s).
j - e
CTGs) |0 5 10 | 13 | 22 30
Qs | | . 20%
| Vm/s)| 0 3 7 1 10 14 18
|
Note:- complete your solution by using Gauss Elimination
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Note:-Answer Five question only

Using Exact Equation, Solve:
20%
Q1 2xydx + (x* + Cosy) dy =0

Find the general solution of:
Q2 y(6y* - x — 1)dx + 2xdy = 0 20%
Using the standard form of the Bernoulli equation

.. Solve
20%
Q3 )Ir"-- 4y =x e* + cos 2x

Find the fourier series representation of

Q4 F(x)=x/2 0<x<2n 20%
F(x) = F(x + 2xn)

A solid as shown in fig. is maintained at zero temp. in the vertical direction. The
bottom is heated. Discuss the steady state temp. distribution in the solid.
The equation to be solved is two-dimensional Laplace equation.

: 20%
Qs Pu, B2,
ax2 dy?2 -
U = u(x,y).
Solve by laplace ';"ransform
Q6 y +4y= Cos2t, given yo=-2 20%

=1

N o Good Luck é
P \""4
Head of Dep.: ........ucee.. - Lecturer:.. =

Name: Z»vJSH N A pn i é(} K Name:Drc. Mu2her:
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Time : 3 hrs

Note:-Answer only five questions

Q1 Complete the sentences 7(20M)
1. Turbomachines are ............ (ZM)
2. Cavitation is the boiling of ............ (3M)
3. Centrifugal pump are a hydraulic ............ (3M)
4. Dimensional Analysisisa............ (3M)
5. There are three types of similarities 1............. 2 K RO (1.5M)
6. The two isentropic efficiencies commonly used in axial flow turbine work are............ (2M)
7. Steam turbine are usually .......... Ora .ccnen stages whereas gas turbine tend to be always of
................... (1.5M)
8. The types of compounding or staging in steam turbine are 1......... Zeerrererien K ORI (1.5M)
9. Symmetrical aerofoil is ............. (2.5M)

Q2 What are the losses in blade cascade of compressor and turbine ? (8M)
What are the function of the diffuser that are installed at the end of the last stage of an axial
flow compressor? (2M)
How can be classify the hydraulic turbine ? (10M)

Q3

Compare between centrifugal compressor and axial flow compressor 2(20M)

Q4

Find the number of pumps required to take water from a deep well under a total head of
208 m ,the pumps are identical and run at 1000 rpm. The specific speed of each pump is given
as 20 while the rated capacity of each pumps is 150 L/s?  (8M)

An aerofoil having a chord length of 2.25 m and span of 13.5 m moves at a velocity of 125
m/s through standard atmosphere at an elevation of 2500m. Calculate the lift and drag forces
.and power required to drive the aerofoil. Take C;=0.465 and Cp=0.022, density of air =1.25

kg/m®?  (12M)

Q5

The three jet pelton wheel is required to generate 1x10"W under a net head of 400 m. The
blade angle at outlet is 15°and the reduction in relative velocity while passing over the blade
is 5%. If the overall efficiency of the wheel is 80%. C,=0.98 and speed ratio =0.46. find(1)
total flow (2)the diameter of the jet (3) the force exerted by a single jet on the buckets in the
tangential direction?(20M)

Qo6

A multistage axial flow compressor absorbs 4500W when delivering 20k/s of air from
stagnation condition of 1 bar and 288 K. If polytropic efficiency of compression is 0.9 and if
the stage stagnation pressure ratio is constant. Calculate (1)pressure at compressor outlet(2)the
number of stage. take the temperature rise in the first stage as 20°C? (10M)

Complete the sentences ?(10M)

I. The blade camber angle in compressor cascade is ...........(2M)
2. Axial flow compressor is ............ (2M)

3. Priming of centrifugal pump is ............ (3M)

4. The breaking jet in pelton turbine is ............ (3M)

B ot wier  okaumed ol Hamiry
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Note:-Answer Five questions only

Consider steady two-dimensional heat transfer in a long solid bar whose cross section
is given in the fig (1). The measured temperatures at selected points of the outer
i surfaces are as shown. The thermal conductivity of the body is k=20W/m-°C, and
there is no heat generation. Using the finite difference method with a mesh size of Ax
= Ay = 1.0 cm, determine the temperatures at the indicated points in the medium.

20%

Derive an expression for steady state temperature distribution in a long cylinder have
a constant thermal conductivit}r (k) and outer radius (r,) if heat is generated 20%
uniformly at a rate of ("q W/m>) per unit volume within the cylinder. Consider the
outer surface temperature is constant at (T,).

Q2

A furnace is of cylindrical shape as shown in fig.(2), with R = H=2 m. The base, top,
and side surfaces of the furnace are all black and are maintained at uniform

9
Q3 | temperatures of 227, 427, and 927 °C, respectively. Determine the net rate of 20%
radiation heat transfer to or from the top surface during steady operation.
Condensing steam at 150 °C is used on the inside of a bank of tubes to heat a cross-
flow stream of CQ, which enters at 3 atm, and 35 °C, and 5 m/s. The tube bank
consists of 100 tubes of 1.25 cm OD in a square (10x10) in line array with S, = S, = 20%
o

Q4 | 1.875 cm. The tubes are 60 cm long. Assuming the outside tube wall temperature is
constant at 150 °C, calculate the overall heat transfer to the CO, and its exit
temperature. For CO; at 92.5°C: p=4.404 kg/m®, C£=291 J/kg-°C, u=17.82x10"°
kg/m-s, £~0.0218 W/m-°C, While at 35°C: p=5.226 kg/m”.

A: Hot exhaust gases are used in a finned-tube cross-flow heaf exchanger to heat 2.5
kg/s of water [C,=4.175 kJ/kg-°C] from 35°C to 85°C. The gases [C,=1.09
kJ/kg-°C] enter at 200°C and leaves at 93°C. The overall heat-transfer coefficient | 20%
is 180 W/m*-°C. Calculate the area of the heat exchanger.

B: Explain briefly (with figures) the types of heat exchangers.

Q5

A fused-quartz sphere has a thermal diffusivity of 9.5x10”" m%/s, a diameter of 2.5 cm,
and thermal conductivity 1.52 W/m-°C. The sphere is initially at a uniform

Q6 | temperature of 25 °C and is suddenly subjected to a convection environment at 200 20%
°C. The convection heat-transfer coefficient is 110 W/m?-°C, Calculate the
temperature at the center and at a radius of 6.4 mm after a time of 4 minutes.

N | Good Luck
< -
Sy -
Head of Dep.: ............. goe” Lecturer:....%&‘....

Name; Zaid S. Hammoudi Name: Ali Z. Asker
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Note:-Answer five questions only

f-
V.

Q1

A. proves that for compressible fluid, an increase in velocity is always associated
with a decrease in pressure and vice versa.
B. Show that propagation of pressure wave in compressible fluid is directly
proportion with gas temperature and inversely with gas molecular

20%

Q2

A needle nose projectile traveling at a speed of M =3 passes 200m above an
observer. Find the projectiles velocity and determine how far beyond the observer
the projectile will first be heard.

20%

Q3

A uniform supersonic flow of a perfect gas with y= 1.4, Mach number 3.0 and an
upstream static pressure of 100kPa flows over a geometry as shown in figure (1).
Determine the downstream static pressure for both profiles

20%

Q4

Consider the subsonic-supersonic flow through a convergent-divergent nozzle. The
reservoir pressure and temperature are /0 afm and 300 k, respectively. There are two
locations in the nozzle where 4/4 =6 one in the convergent section and the other in
the divergent section. At each location, calculate M,P,T and V.

20%

Q5

Consider the flow of air through a pipe of inside diameter = 0.15 m and length = 30
m . The inlet flow conditions are M; = Q3, p; =1 atm and T, = 273 K. Assuming /=
const = 0.005, calculate the flow conditions at the exit, M, ,P,, T, ,and P,

—d

20% |

Q6

Air enters a constant duct at M; = 3, p; =1 atm, and T;=300 K. Inside the duct, the
heat added per unit mass is q = 3* 105 J/kg . Calculate the flow properties M,, P,, T,
€1 Ty, and Py, at the exit of the duct.

20%
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Note:-Answer five questions only

A cylinder of weight w and radius r rolls without slipping on a
cylindrical surface of radius R, as shown in fig(1) Determine its

q1 | differential equation of motion for small oscillations about the lowest
point for no slipping we have r¢ =Rv.

A machine of 100kg mass is supported on springs of total stiffness
700kN/m and has an unbalanced rotating element, which results in a
q2 | disturbing force of 350 N at a speed of 3000rpm. Assuming a damping 20%
factor of {=0.20, determine ( a ) its amplitude of motion due to the
unbalance , (b ) the transmissibility , and ( ¢ ) the transmitted force.

Using Lagrange's method , set up the equations of motion for the 20%
Q3 .

system shown in fig(2).

Determine the kinetic energy of the system shown in the fig(3) in terms

of x° , Determine the stiffness at mo and write the expression for the 20%

Q4 | patural frequency.

An airfoil section to be tested in a wind tunnel is supported by a linear
spring k and a torsion spring K as shown in fig(4) . If the center of

Q5 | gravity of the section is a distance e ahead of the point of support,
determine the differential equations of motion of the system.

Write down the equation of motion and hence develop the frequency
equation for the following system as shown in ﬁg(S) Assume small
displacement,

20%

Q6
20%




A- What is an aluminum alloy? How are aluminum alloys classified? List four important

aluminumalloys and its industrial applications. '
o
Q)5 | B- Classify the tool steel and stainless steel? Give the chemical composition& industrial 20%
applications for each type.
A- Define the creep, creep failure and creep rate, Then draw the typical creep curve. Also,
show what are the major factors that affect the creep strength of a metallic materials?
B- The following creep data were obtained for a titanium alloy at 60 Mpa and 700C". Plot
the creep strain versus time (hours) and determine the steady-state creep rate for these
test conditions.
Strian (lﬁm/mm) Time (hour) 0
Q6 20 x1072 1 20%
40 x107 2
60 x107 3
70x1072 4
80x107 5
100x1072 6
Good Luck

¢

Head of Mech. Eng. Dept.

Name:Dr. Ziad S. qu\mo (,k(vl : Name Assist. Prof. Dr. Eng. Adel K. M
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Subject:- Engineering Materials

Note:-Answer Five Questions Only

*Show All Your Work, Sketches, Be Neat& Organized®

Q1

A- List the mechanical properties. Define each property and write the mathematical
expression for it. Also show, what are the factors affecting mechanical properties of the
metals?

B- Tool steel specimen of 25mm diameter and 65mm guage length was tested in a standard
test. Following observations were made during the test:-

Yield Load = 80x10°N Maximum Load =90.5x10°N
Fracture Load = 60.5x10°N Gauge Length of Fracture = 85.5mm

Determine: 1. Yield point stress, 2. Ultimate tensile strength 3. Percentage of Elongation,
4. Modulus of Elasticity, 5. Modulus of resilience, 6. Fracture Stress,
7. Percentage of reduction in area and 8. Modulus of toughness.

20%

Q2

A- Describe four methods of altering the environment to prevent or reduce corrosion and
two methods by which cathodic protection can be used to protect a steel pipe from
corroding.

B- The wall of a low carbon tank containing aerated water is corroding at a rate of 100
mdd. How long will it take for the wall thickness to decrease by 0.25mm? If you know
the density of Steel (7.87 g/em?).

20%

Q3

A- Classify Five only from the following Non-Ferrous Metals? Give its chemical
composition and industrial applications.

1. Cu-Alloys, 3. Pb-Alloys, 4. Tin-Alloys,

5. Zn-Alloys, 6. Ni-Alloys, 7. Mg-Alloys,

B- What are nanomaterials, ferroelectric and piezoelectric materials? Describe the use of
such materials in an industrials applications and discuss ferroelectric and piezoelectric
behavior with examples. And where are these materials used?

20%

Q4

A- What are Non-Destructive testing. List the methods of NDT? Giveoverview of each
method, some uses and its common applications.

B- Classify the following:-
1. Ceramic and advanced ceramic materials, 2. Composite and advanced composite
materials.3. Thermoplastics materials, 4. Thermosetting plastics materials, 5. Liquid

20%

crystal polymers.Give their compositions, characteristics and engineering applications
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University of Diyala

College of Engineering
Mechanical department
Final Exam/2™ Attempt

Class: 4™ stage

Year: 2011-2012
Time: 3 hour

~N

3

Subject: Control and Measurements

y

Note:-Answer five questions only

Q1

Reduce the block diagram shown in Fig.(1) , and find the overali transfer
function for this system.

20%

Q2

For the hydraulic amplifier shown in Fig.(2) , determine the block diagram for
the walking beam linkage and also the block diagrams relating e to y and y to
w.Combine these diagrams to determine the overall block diagram
representation for this system.

20%

Q3

The differential equation of operation for a system is shown below, Determine
the response when all the initial conditions are zero, and the input
function f(t) = 4t .

(D? +3D + 2)y(t) = f()

20%

Q4

A system have the following characteristics , sketch the root locus plot and
determine:
1-The gain K for stability. 2- The gain K when the damping ratio is & = 0.5 .

G(S) = H(S) =1

SS+4)(S+6) °

20%

Q5

A system has an open loop transfer function given bellow, draw the polar
plot and check the stability of this system .

G(S) =

SS+1D(S +2)

20%

Q6

A: Sketch the bourdon gage ,state the functional elements of this instrument .
B: Define the passive and the active transducers.

20%

<

Good Luck

NG .
Head of DEp.: \ ,\}7 Lecturer: g

Name: Zaid S.Hammoudi

Name: Mohammed Ismael
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»

f l
Note:-Answer six questions only

Q1

Determine if a titanium ball of diameter 2 cm which is in contact with marble flat
surface can safely withstand normal load of 3000 N. Given,

S, = 770 MPa (titanium}, v; = 0.33 (titanium), £4 = 105 GPa (titanium)

v2 = 0.3 (granite), £, = 70 GPa (granite)

10
Marks

Q2

What is the allowable compressive load for a 25 mm x 50 mm bar that is 0.5 m
long for a factor of safety of 4? The yield point of the material is 275 MN/m?. C=1.

E-200 GPa

10
Marks

Q3

A steel rod is subjected to a reversed axial load of 180 kN. Find the diameter of
the rod for a factor of safety of 2. Negiect column action. The material has an
uitimate tensile strength of 1070 MPa and yield strength of 910 MPa. The
endurance limit in reversed bending may be assumed to be one-half of the
uitimate tensile strength. Other correction factors may be taken as follows:

For axial loading = 0.7; For machined surface = 0.8 ; For size = 0.85 ; For stress
concentration = 1.0.

10
Marks

Q4

When a coil spring with a spring scale of18 kN/m is compressed 30 mm, the coils
are closed. The allowable shear stress is 345 MN/m?, the spring index C=8, the
ends are squared and grounded, and G=83 GN/m?. Calculate the required wire
diameter d, the required coil diameter D, and the closed length of the spring.

10
Marks

Q5

A 75 mm diameter full journal bearing supports a radial lcad of 3500 N. The
bearing is 75 mm long and the shaft operates at 400 rev/min. Assume a
permissible minimum film thickness of 0.02 m and a diameteral clearance of 0.106
mm. Determine (a) the viscosity of a suitable oil, (b) the coefficient of friction, (c)
the amount of oil Q pumped through the bearing.

10
Marks

Q6

A) For the problem shown in Fig. Q6 a, the permissible shear stress is 140 MPa.
Find the load F that would cause such stress.

B) For the problem shown in Fig. Q6 b, the plate subjected to the load is made of
1020 steel of 6 mm thickness, and welded with E70xx electrode. Estimate the
maximum load F that can be applied.

10
Marks

Q7

Estimate a suitable face width for a 20- 20-tooth cast-iron spur pinion having a
module of 4 mm drives a 32-tooth cast-iron gear. The pinion speed is 1000
revimin, and 10 kW of power is transmitted. The contact stress should not exceed

10
Marks

620 MPa. Find also the resulting bending stress ,,
o ~

—_ < Good Luck ~. Y, -

Name: Zaid S. Hammoudi Name:; Zaid S. Hammoudi
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University of Qiyala Class:2" year
Collegq of Eng}neer_ing Subject: mathematics
Mechanical Engineering Dep. Year: 2011-2012
. o Time:3 hour
Final Exam/2™ Attempt !
\. ___ _ y
q1 | Find the radius and interval of convergence of the series Z(;C—n_f—iall—n 10%
. . . e3%-1
o2 |usingseriesto find lim,_,q -7 10%
q3 | solve the differential equation % +—E y = x3y% (Bernoulli equation) 10%
Qa4 | find the value of fol J'xl e”* dydx By reversed the order of the integral? 10%
a5 | solve the differential equation: y-3y = e3*-12x 10%
Q6 Evaluate the line integral gﬁc xydy — y? dx Using green’s theorem where ¢ is 10%
the square cut from first quadrant by the lines X=1 and y=1 ’
Q7 Find the equation of the plane having the points A(2,3,5),B(7,2,1)and C 10%
(1,1,1)? °
Q8 Find the directional derivative of the function f (x,y) = Lny/x? + y?2 at Po 10%
— (4]
(3,4) In the direction of the vector A =i +j
qg | Evaluate JJ, x?dA on the region R in the first quadrant by xy=16 and x=8 , 10%
]
Y=0, y=x .
I . . sin(nz) o
Q10 | use Cauchy’s integral formula to evaluate the integral : 5ﬁz|= 2 G- dz 10%
show that u(x,y)= x2 - y2 is harmonic function and the find a corresponding o
Q11 . . . . 10%
Function V(x,y) such that f{z)=u+iv is analytic .
Q12 | use series to evaluate [ 01 ﬂ% dx 10%
\&\7 Good Luck \M
: :
Head of Dep.: .....vvocee...?. Lecturer:... 32w ¥ ® - ALy

Name: Zm.ae ..... -.S:...H'cxw\om ‘,L&J ; Name:.......covevvnenne.




