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Final examination 2015-2016

Note : Answer only four questions

Q1/ For the network shown ,determine the voltages v1, v2 and the current | ( 25)

EZ2=+18%

02/ a/ How much energy does a 100 watt electric Fulb consume in 2 hours . {10)
vql_ b/ determine the number of branches, nodes and independent loops in the circuit shown

. (15)
3 -
= 2\ 10wV

2
L= =]
Q3 / Using Thevenin's theorem, find the current in the 3Q resistor (25)
RZ= R=E=2=2
Ra=3=
RlL=& =N S
=
Q4/ Using Nodal's voltage method , find the voltage across the 3Q resistor . (25)
R3=6& RE=10
R2=4 |
Rl=2 Ad=3 i
Q5/ find the average value for the waveform shown (25)
vit)
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Technical College of Najaf + Subject: Properties of materials

Airplane Department Class level: 1 Stage
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Examiner: Oras khudayer Second At mw; (2015-2016) Time : 3 hrs.
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Q1/ (A) Describe the meaning of Dislocations ? What are the factors that effects

on the moving of the dislocations ? (7D)
(B) What are some common point defects in a crystal lattice structure ? (6 D)
(C) Discuss the importance of control of graphite formation in cast irons ? (6D )

(D) Choose one only :-

(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 making a decision which to use ? (7 D)

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

I R N T e Y

Q2/ Chromium and nickel , either singly or in combination , are added to steel in varying
proportions to produce a range of now well established alloys .

Enumerate the most important of these alloys and discuss their properties and
applications ? (20D

R R R R R SR PR R R R R B RN R R

Q3/(A) Write an essay on " The Joining of Metals" indicating clearly the essential
differences between welded joints? (20 D)

Choose one only :-

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

(C ) Which metals are normally pressure die cast? Describe one method of pressure die
casting? (20 D)
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Technical College of Najaf
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= Subject: Computer Science I

Aero. Department Class level: 1° Stage

Examiner: M. J. Second Attempt &01 5-2016) Time : 3 hrs.

Q1 \Use MATLAB to evaluate (4 only): (20 marks)

1. A= (2Ve’ + 610g(cos(31rr)))4

_ 5 cot(wazﬂ) 3
2.B= \Fn (I?t(%r-)-) + sec (7)

3
— 3 3 x - -
3.Z-—xy+yx+(y) atx =4,y =73
4. § = [e2t + t3 tan(4t)fcos*(3t) att =17
5. Y = Vex + 3% atx = —jn
Q2 \ Write a program in MATLAD to plot the function y(x) which is given by: (20 marks)
_ (cos(x), ¥y >0 _ AT,
y(x) = {0 , otherwise 5 = R 50

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

Each element of matrix can be found using the following expression: (20 marks)
F(i,))=5———5
W) =mi7=
Q4\ For the electric circuit of figure below, the mesh equations are: (20 marks)
8[1 i 4!2 =20

2212 - 411 —_ 1013 = O

151, — 101, =0

1-2




1. Use the inverse matrix method to compute the currents I1, 12 and L.

9. Calculate Piy & Poue. The formula of power is Py = Vip. [y & Poyr = 1% Rs

Q5 \ Plot the functions y; = /In(x) , y» = logx for x = 0:0.1: 100 in one figure.

Use different colors and style, add label for both axes and title for your figure.
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(Good Luck
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Q1) Determine the center and the polar moment of inertia of the isosceles triangle shown in Figure 1 with
respect to Point @.  (25D)

Q2) A 6.5-m ladder 4B leans against a wall as shown in Figure 2. Assuming that the coefficient of static

friction {l; is the same at 4 and B, determine the smallest value of Mg for which equilibrium is
maintained. (25D)

T rr

Q3) Determine the force in each member of the Pratt roof truss shown in Figuré 3. State whether each

member is in tension or compression. {25D)
Y0 N

- BB — S gy

Q4) Determine by direct integration the location of the centroid of the volume between the xz plane and the
portion shown in Figure 4 of the surface y = 16h(ax = xz)(bz - Zz)/azbz. (25D)

L]
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Subject: Thermodynamies | G
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Date:
Time: 3 hours
Class Level: 1% stage

Ministry of Higher Education
& Scientific Research
Al-Furat Al-Awsat Technical University
Najaf Engineering Technical College

Aeronautical Eng. Tech. Department
Final Exam-2"d attempt/2015-2016

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 3250C and leaves at 1.4MPa with a velocity
of 535m/sec. The mass flow rate is 8000kg/h. neglecting the inlet velocity and
considering adiabatic flow, compute  (a) the exit enthalpy 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 10 MPa. Determine the
mass of nitrogen, in kg, using
(a) the ideal gas model.
(b) data from the compressibility chart.
Comment 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 is extracted from the turbine at a pressure of 0.5 MPa and a
temperature of 180°C. The rest expands to a pressure of 6 kPa and a quality
of 90%. The total power developed by the turbine is 11,400 kW. Kinetic and
potential energy effects can be neglected. Determine

"~ (a) the mass flow rate of the steam at each of the two exits, in kg/h.
(b) the diameter, in m, of the duct through which steam is extracted, if the
velocity there is 20 m/s.

p———
=l iy Power out
P = 3MPa | Turbine b@ﬁj —_—
T,=400°C b .
(AV), =85 m>/min \2'\33———[}*
py = 0.5 MPa 7 ps = 6 kPa
Tg = 180°C X3 = 0%

V, =20 m/s



QS5: 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.

Wy, = 10,000 kKW
) e
ps = 4.5 bar
Ty=?
Ty=1100K

Alr p, =5 bar
] LB
Tl:14OOK -

6 | 5 ps=1.33bar
G s tits = 1200 kg/min
Ta = 12{38 K
pﬁ = 1 bﬂr MI‘
in
Good luck

A s
Awf} pref. Dr."Ali Sh. Bagir
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Ministry of Higher Education
& Scientific Research
Al-Furat Al-Awsat Technical University

Al
Subject: Thermodynamics I
Date:

Time: 2 hours

Najaf Engineering Technical College . Class Level: 1%

Aeronautical Eng. Tech. Department

Note: Answer all questions.

Q1: Answer the following branches:
A. Separate the list P, F, V, v, p, T, a, m, L, t, and V into intensive

properties, extensive properties, and non-properties. oM |

B- A steel cylinder of mass 2 kg contains 4 L of water at 25C at 200 kPa.
Find the total mass and volume of the system. List two extensive and

three intensive properties of the water.

Q2: Determine whether refrigerant R-410a in each of the following states
is a compressed liquid, a superheated vapor, or a mixture of saturated
liquid and vapor.

a. 50°C, 0.05 m¥/kg c. 0.1 MPa, 0.1 m¥/kg
b. 1.0 MPa, 20°C d. —20-C. 200 kPa

20M

(QQ3: A 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 of the liquid.

20M

Q4: What is the percent error in specific volume if the ideal-gas model 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: Answer the following branches:
10M

A- Drive the equation of the work in a polytropic process.

B- Helium gas expands from 125 kPa, 350 K, and 0.25 m? to 100 kPa in a
polytropic process with n = 1.667. How much work does it give out?

10M

Note: All tables and charts are available from the examination committee.

Best wishes, Assist. Prof, Dr. Eng. Ali Shakir B. Al-Jaberi [AM
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& Scientific Research
Al-Furat Al-Awsat Teehnical University Pimer 2 hours
Najaf Engineering Technical College Rl Class Level: 1
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Aeronautical Eng. Tech. Department

Attempt All Questions

Q1 Solve the following set of cquations:

x—2y+z=1 (20 Marks)
2x+y—2z=3

R e U

O A \rite an eguation for the line that passex through point: - (10 Marks)
iad Pi-1. 3 with slepe m=-2

vy Pl and Pa(20-2)

B Grant he cguation vy = x4 + 121 (10 Marks)

3 et 7o=1+1 and Z; =VN3—i {20 Marks
: 1 L

o= L he exponential representation for Zy and Z; )

- . 4 . .

“hewvaluesof 2.7, and N In exponential and polar representations,
Qa4 > oo ononing {25 Muarks)

S = )
(3o
~ -
- D

{41 o2 — ry—=1)=1In2

Q3 Dorer o v atues ol constant & that will make the following function continuous 1o ai
values o7 X (15 Marks)

—_ !

fo=1 -

i< 3
o= 4r —8 i ¥y 23

Good Luck
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QI\VUse MATLAB to evaluate: (20 marks)
g 2
3] 64
LV=25"1>2) +21(¥8)
v 125
. xm 3
2.V = Sin— + 4e™ + Inv/x
Q2Vr=1{1,-2, 4, 5, 7} row vector

(20 marks)
C=1{38-9,11, 2} column vector )

~ L. Referto 3% element in the row vector (r} and 4% in the column vector (¢).
2. Add row vecror (1) to transpose of column vector (cT).
3. Find the magnitude of 4 row vector |r |
4. Calcuiate dot product of the row vector (r) and the transpose of column vegtor
(c-i,
Q3 Use MATLAB 10 find the result of the equation y = /% tan X7 (20 marks)
X = 1’0,:;,3',§, 1}
4274
12 3 4 5 .
1 27 1 8 ¢
VM = 0 marks
M= 45 ¢ 3 (20 marks)
1 9 7 2 1
~ L. Referto the element in the 3% row and 5% column,
2. Create a row vector (v), from the elements of 1 row of (M),
3.

Create a 4-by-4 matrix (W) from (M) by copy the 1% and 4" columns of (M)
twice.

4. Calculate the determinant and inverse of (M).

QSVPL =47 4 542 _ 3,4 + 7% + 9 (20 marks)

P2 =2x% 4 422 _gp4 . 10x + 12

L. Find the roots of the polynomials P1&P2,
2. Evaluate the polynomial P1 at x= .2,

3. Compute the quotient P1/p2,

4. Compute the derivative dp2/dx.

g Good Luck

sabad! (e jas ~ il . il
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Answer four questions only

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=20KN is applied to the ends of the 2-ft cord AB and spring AC.
if the spring has an unstretched length of 2 ft, determine the angle 8 for equilibrium.
Take k=15 KN/m. {25 degree).

Q3) Blocks A and B have a mass of 100kg and 150kg, respectively. If the coefficient of
static friction between A and B and Cis 4,=0.25, and between the ropes and the pegs
D and E 1:;=0.5, determine the smallest force F needed to cause motion of block B if
P=30N. (25 degree).

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

Q5) The uniform thin pole has a weight of 30 1b and a length of 26 {t. If it is placed
agains: the smooth wall and on the rough floor in the position d=10ft , will it remain
intals position when it is released? The coefficient of static friction is g = 0.3. (25

degree;

Figure 1

\\ o s
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Micstey of thaher Edueatica
X Scientific Research
Al-Furat Al-Awsat Technical University
Naiaf Fagineering Technical College

Time: 2 hours

Clhass Level: I

Aeronautical Eng. Tech. Department

Note : answer ali questions, all gquestions have egual marks

Q1/ Find the current and power supplied sn
by the( 40 V) source in the circuit shown . e
Ha=10000 :.j4:=125;’l
Ro=250}
a0V o
Fo=acl) e 30!
Q2/ Using the mesh analysis , determine o
{ the current through the (3V) battery for - L
the network shown . S B 12,0 s
Q3/ Using NORTONSs theorem , find the 0
current through the load resistor R. in the -
network shown . . 3 X
o a 23 . L1Rd "':;‘
il 50y - e e
— Q4 / Finc all branch currents{iy,lz,ls,15,ls and Is} in the network
shown [
| .
- e ‘1[ > — e e e
i l, I ey ! l e \lr
s 4 T IEE:@ % T
“_;: 1z 0 e ,.rLl, ~ =
I \ (\ T J) 12.7 A
| 1
J_L»xj\ _ﬁ*-‘,‘—‘-"‘ /
/e

Good luck
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& Scientific Research RPN Date: .
Al-Furat Al-Awsat Technical Universlty o ’(I;llme:LZ ho;{rlsSL
' NajafEnginegrlng Te;hnlcal College Aeronautical Eng, Tech. Department ass Level: A

----------------------------------------------------------------------------------------------------

Q1/(A)Describe the meaning of Dislocations ? What are the factors that effects
on the moving of the dislocations 7( 7 D)

(B)What are some common point defects in a crystal lattice structure? (6 D)
(C) Discuss the importance of control of graphite formation in cast irons ?( 6D )

(D) (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 putline the
factors which would be considered in making a decision which to use ? (7 D)

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

Q2/(A)Why must aluminum be obtained from its ore by electrolysis instead of by the
more useful method of reduction by coke ?(10D)

(B)Without reference to any table , draw a diagram representing the structure of an atom
(¢ ) (1) Give a typical analysis of a which contains fourteen protons ? (10D)
hematite pig iron ?

(2) Outline a process used for the production of pig iron from an ore in which the metal
occurs as an oxide ? (15D)

Q3/(a)What do you understand by the term tool steel 2( 5D )

(b) Give typical approximate chemical compositions for tool steels suitable for any
components that need great resistance to wear and abrasion ? - (10 D)

( ¢) Describe how you would heat treat such a tool , mentioning the precautions that
would be necessary to produce a satisfactory article 2( 10 D)

. = :
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Ministry of Higher Education
& Scientific Research
Al-Furat Al-Awsat Technical University
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Subject: Thermodynamics 1
Date:

Time: 2 houwrs

Class Level: 1%

Najaf Engineering Technical College Aeronautical Eng. Tech. Department

QI: A cylinder fitted with a piston has a volume of 0.1 m3 and contains 0.5 kg of steam
at 0.4 MPa. Heat is transferred to the steam until the temperature is 300C, while
the pressure remains constant.

Determine the heat transfer and the work for this process. 30M

An industrial process discharges gaseous combustion products at 478K, 1 bar with
a mass flow rate 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 .275 MPa, 38.9C with a mass flow rate of 2.079 kg/s. At the exit
of the turbine, the pressure is 0.07 bars and the quality is 83%. 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. 40M

Q2:

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

#y=1 b
T =478°K

ne = 8TH l.__;"."nl [

4
ok |

R HLHT ]
QENRTI

g = 0T hars

K=

E e
iy e TOH Rpd

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 quality if it is
saturated.

’l_,_.e Control surfacs

JoOM

= B0 mis V= S00 mifs
A= 0.6 MPa
Tf = 200°0 Pﬂ= 0.15 MPa
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Subject: Mathematic 1
Date: 26\4\2016
Time: 2 hours

Class Level: 1*

Aeronautical Eng. Tech. Department

Attempt All Questions:

Q1\ Al Solve the following equation, for values of 0 from 0° to 360° inclusive: (10 Marks)

1+ cos@ = 2sin 8

B\ Prove the following identities; (10 Marks)
(1) csch +tanb.secd = cscé.sec %0
(2) sin{A + B} +sin{A — B) = 2sin4.cos B
» 2\A\ By using the definition of the derivative, calculate the derivative of (10 Marks)
fx) = V2x
B\ Find % by using chain rule for the following equation: (10 Marks)
7 = r'— and x=+4t+ 1
Q3\ Find :—1 for the following equations: (30 Marks)
1)y = eGre™
2
=
3) y =tan?(cosx)
4)y = x.In(sec "t x)
@ x.siny = y.sinx (use implicit dif ferentiation)
Q4\ Evaluate the following integrals: (30 Marks)

;l.)fxz dx

(x344)°

D[J(z2-272)2+4 dz
3) [ cos @ sin® 6 df

4) [ sec *x.tan x dx

5) [Inx dx

Good Luck

Assist, Lec. Hussein Al-Abidi

Headof Depg#ment

Assist. Prof. Dr. Ali Al-Jaberi
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Date:
Time: 2 hours

LJ
™

Class Level: 1%

Q1 \ Write syntax (general form) of the following commands and give an example of each
one: Input(), display( ), fprintf( ), plot()

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

10!1 e 412
121, - 41, —
1015 — 41,

4

=10
13:0

=-10

Use the inverse matrix method to compute the currents I1 ,I; and Is.

V=10 v

+

T

=40

_-m

+R1 =6Q _R3 =40 +R5'=6Q
WV — 1AM

(20 marks)
(20 marks)

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

:(122

- 1
(1) \?
nz
n=1

(20 marks)

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

y(){

sin(x), y > 0
, otherwise

x = {}

137

(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:

H(LJ) = -

e an

xaminer
BIENRVEIE

(1

i+j—

1

(Good Lk

(20 marks)
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Q1) Determine the force in members EH and GI of the truss shown in Figure 1,

Q2) Determine the force in eac

Attempt all questions

(20 degree)
h member of the Warren bridge truss shown in Figure 2. State whether

each member is in tension or compression. (20
degree)

[ A A - A28 18—t

L] ﬁ W
I in k 'Br“ i 5'? T "}f,-ui_
N, 8w ], | 22m
' - el e ! i AR S k':.‘j-.ﬁf._f' {
El"' [ { i A A ? '.“\"r T e
15m “15m 15m { 15miL5m§ 15m i 18m |« 18m +|- 18m
12kN 12k 12kN . :
Figure 1 Figure 2 GhN 6kN

Q3) Determing by direct integr

ation the moment of inertia of the shaded area with respect to the y and

x axis as shown in Figure 2. (20 degree)
"
o fm a2 Figure 2
I,— iy = 4}‘1(; —p )
- - =1 ||r|!
|..-.' 2 % e, ¥

| R

04) A homogeneous wire is bent into the shape shown in Figure 3 . Determine by direct integration

the x and y coordinate of its ce
degree)

i

Xx=na eos3e

Yy =a sin? g Q=

ntroid. (20

T
652

Figure 3

{25) Locate the centroid of the
Yy

A

———I 30 mm |-'— 45 mm —=

plane area shown in Tigure 4. (20 degree)
Figure 4
72 mm
4
X
puaill st Balall | jia
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Note : answer all questions, ali questions have equai marks

Q1/ Using the Nodal voltage method to find the voltage across the 2Q
resistor of the network shown . 10 20 12 O

10V - 1)

Q2/ using superposition theorem to determine the current flow in 6Q

resistor .
20
40
3A 60 6V

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, orR.

A ) V=30 sin(200t +60) e
i= 20 cos { 200t +60)

B ) V=-50sin (300t +20 )
i=+ 10 sin (300t - 160)

C) V=20sin{100t + 120)
i= 40 cos (100t+ 30}

D ) V=60 sin (210 t +90)
i= 30 sin (210t)

+ O

V

Q4/ find the average value for the wave form vl
. shown a

-

-/f f (- |

ST
SE sl
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Examiner: Oraskhudayer  First Attempt (2015-2016); Time :hrs

Q1/(A)Show the Force- Extension diagram obtained for a material such as mild steel in
the soft condition ?( 20 D)

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

Q2/(A)Write an essay on " The Joining of Metals" indicating clearly the essential
differences between welded joints?(10D)

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

--------------------------------------------------------------------

Q3/(A) Compare and contrast the effects of cold working and hot working on metals?(15
D)

(B)What are the advantages and limitations of sand casting and die casting ?Compare and

contrast these processes , and the quality and the properties of the casting produces? (15
D)
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Note: Answer five (5) questions only/questions 1. 2 and 3 must be within the

aAnsSwers

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

700 C and the other flow is 15 kg/s at 800 kPa, 500 C. The exit state is 10 kPa, with
a quality of 96%. Find the total power out of the adiabatic turbine.

Q2: A modern 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
kPa, 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 the nozzle exit (state 5) is at 80
kPa, 640 K. Neglect any heat transfer and neglect kinetic energy except out of the

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

velocity.

Compressor
i Cambusf@i‘s

Turbine

Product !
gases aut

J.
=
/00 5,60 2 4 AV 977

=3
[
L
£
th

Diffuser Nozzle



Q3: Saturated liquid nitrogen at 600 kPa enters a boiler at a rate of 0.005 kg/s 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 super.

heater.

Boiler

Superheater

r-u.r-\-ﬁn.n.]

I "‘;?sup-.'—.rhr:z:m

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, in &/, if a) n=1.5, b) n=1.0, and ¢) 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 assume that butane behaves as an ideal gas during
this process.

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

Q6: A piston—cylinder assembly contains 0.9 kg of air at a temperature of 300 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.

f
Good luck ; _ ‘,;"I.-'

i R, =3

Assist. P |L&¥JE)rlf&ll Sh. Bagir
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(Q1/(A) Describe the meaning of Dislocations ? What are the factors that effects
on the moving of the dislocations 7 ( 7D)
(B)What are some common point defects in a crystal lattice structure ? (6 D)

(C) Discuss the importance of control of graphite formation in cast irons 7( 6D )

(D) (1) Explain briefly the difference between malleable and spheroidal graphite cast
irons 7 (7D)

(2) Choose an application for which either material might be suitable and put line the
factors which would be considered in making a decision which to use ? (7 D)

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

e R R N R R R P R N

Q2/ Chromium and nickel , either singly or in combination , are added to steel in varying
proportions to produce a range of now well established alloys .

Enumerate the most important of these alloys and discuss their properties and
applications 7 (20D )

Q3/(A) Write an essay on " The Joining of Metals" indicating clearly the essential
differences between welded joints?(}0 D)

(B) Describe the pressure — welding processes? ({0D)

E’;;.I"/)(_hnoh two bramehet onl

\A) Indicate ,with reason , whether or notthe equipment you have described is also
suitable for making alumimium die castings? ([¢ D)

- B) Draw the different types of flames used in gas welding. How would you identify

these flames? What are the specific uses of each of these flames? (1o D)

(/C)State 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. 7 ('0 D) -
‘ o "\Qté-‘/\' __ t}

b F"’

1
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Ministry of Higher Education

& Scientific Research

Al-Furat Al-Awsat Technical
University

Najaf Engineering Technical College

Subject: Mathematic 1
Date: \6\2016
Time: 3 hours

Class Level: 1%

Final Exam for Aeronautical Eng. Tech, Department

Attempt All Questions

Q1: Solve the following set of equations by using Gramer’s rule:

==L 7 = (15 Marks)
2x +y—2z=73

—x+3y+z=-2

Q2: Let Z, =141 and Z; =v3—1 (20 Marks)

Find: —

(b)The values of Z,Z, and ?

2

(@) The exponential representation for Z, and Z,

In exponential and polar representations.

Neind 2
Q3: Find =
. X X
].y——ZSmE—x.cosE
ex
2'y—sinx
- N 2x—1
3. y = sin (x+3)
1
4.y=r2+] and x = (4r + 1)z

for the following equations: (25 Marks)

(Use Chain Rule)

5. §+ Iny + (xy)* = 4x (Use Implicit Differentiation)



Q4: Prove the following identities: (15 Marks)

1 — cscB + tan@.secO = csch.sec® 0

sin 28+cos 268+1
e = = cot O
sin 280 -cos 268 +1

Q5: Evaluate the following integrals: (25 Marks)
I [xVxZ+1 dx
2. [ tan 3(5x).sec *(5x)dx
3. [ sin® x‘;c.co'lsx2 x dx

4. [3x3.e ™ dx ®

5- fePcosf df

Good Luck

s Vel ] /

L

i L ]
= Examiner i Hemd}:_'?{'ﬂgpélrmwm
-~ Assist. Lec. Hussein Al-Abidi Assist. Prof. Dr. Ali Al-Jaberi
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Note: Answer all guestions.

Q1) Determine the magnitude of the force acting along the axis of each of three struts needed
to support the 900kg block as shown in Figure 1.

Figure 1

(20 degree)

Q2) For the Figure 2 below, determine the force on all members for two of the structures a, b,

i (20 degree)
2N 13N I
i LT ._i.:f.'im i C
{ NE _f; I HEN |
:: == i ::_T IJ v e
N LA e 0. A
b= :E'II ___n:-.--;-. T —f- .l'lg.--_:_" I_. !.""
A0 F 0 e e
— 4 pels @ 24 m=86m -—-| |-~--]..=a e et P TR B O .|=—-J : |

Figure 2( a, b, c)

Q3) The coefficients of friction are u, =0.40 and My = 0.30 between all surfaces of contact in Figure 3.
Determine the smallest force P required to start the 30-kg block moving if cable AB () is attached as
shown, (b) is removed (c¢) if the ground surface was inclined by 20°. (20 degree)

A Bg

Figure 3 ".:'-::3'_:'” 2 ST g



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

axis for both shapes.

i
yo = koxl/2

(20 degree)
&
12 irein 12 wnainn
= ot i
- E__ i | Eoanan
5 miti—= i army
=3 a
24 e
X | 1 J -F:i .|:;'-|.|.||.
f—- 2 i —ep— 4 un‘.u—'-l f

Figure 4

Q5) Block 4 supports & pipe column and rests as shown on wedge B in Figure 5. The coefficient of

static friction at all surfaces of contact is 0.25. If P = 0, determine (g) the angle © for which sliding is
impending, () the corresponding force exerted on the block by the vertical wall.

Lecturer

Dr. Hyder H. Balla

Figure 5
Ba ferrl—

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)
Y
H (5] span 12 xriam
1o == 172 — T e e
o= kox — T -
B orriirn—=— [=— 24 imrn
b
| L N ¥
24 g
11': = =R | ﬁul_n.u:n
- & L l—-—.’?.»l Ta1E —e— 1 mlu—-l t
Figure 4

Q5) Block 4 supports a pipe column and rests as shown on wedge B in Figure 5. The coefficient of
static friction at all surfaces of contact is 0.25. If P = 0, determine (&) the angle & for which sliding is
impending, (b) the corresponding force exerted on the block by the vertical wall,

3 kN

_ Figure 5
Lecturer wécﬂlﬁ@‘é‘ﬁertr

Dr. Hyder H. Balla Ass. Prof, Dr. Ali Shaker
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Q1 \Use MATLAB to evaluate (4 only): (20 marks)

1. A= (73\/? + 51n(sin(3n)))5

ol () .
2.B= ‘Fog (Hsng)) + tan (5)

i
— 2 2 < = =
3.Z—xy+yx+(y) atx=4,y=3
4.8 =[e3 +t* sin(4t)]cos*(3t) att =mu
5. y=Ve*rt+e™® at x = —jn
Q2\ P, = 6x° + 3x* + 2x* + 15 ; (20 marks)

P2=2x4__4‘x3+10
Use MATLAB to find (4 only):
)]

1. P = Py = Py,

2. The roots of Py & Pa.
3.p, atx=-3.
4

. dPy/ dx.
5 dpr, fdx
CdPyfdx
1 2 3 4 5
2 B 29 3
Q3" M= 3 7 1 5 8 (20 marks)
b = 6 5
g 21

1. Create a row vector (V), from the elements of 3™ row of (M).
2. C = V| *VT.
3 Create a 5-by-6 matrig (W) by concatenate (C) to (M).
4.D = M|« MT =« M~
4\ For the electric circuit of figure below, the mesh equations are: (20 marks)
301, — 251, =191
5012‘:’-_ 2511 - 1513 - 0

35]3 - 1512 - 0
1-2



, Ry =50 Ry =100 | Rs =20Q
VWWV—1 VA VWA

+ + -
V=191v — @ R3® §R4®
T =250 =150

1. Use the inverse matrix method to compute the currents Iy, [2 and Is.

2. Calculate Pry, Pro, Pr3, Pra & Pgs. The formula of power is P = I*.R

Q5 \ Plot the functions y, = e™* , ¥, = 4/cos(x) forx=0:0.1m 37 in one figure. (20 marks)
Use different colors and style, add label for both axes and title for your figure.

r
JExaminer &M% /Y—é;@ M@ﬁt
BNESRPES I ST e Al
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Final examination 2015-2016

Note : Answer only four questions
P i e e

Q1/ calculate equivalent resistor ,total current , conductance G and power for the circuit
shown R1=10 R3=1 R&=1 (25)

Q2/ for the circuit shown , determine the equivalent resistance then use it to find the
current | (25)

=0y

Q3/ find NORTON's equivalent circuit for t_he portion of the network to the left of (a — b)

in figure below g =1l (25)
Rl-a i aa | A°7E R3=9 R4=10
E=7v
125
[ i
b
Q4/ find the average value for the waveform shown (25)

Vi)

10

/2 T 32 21T

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,Lor R (25)

a) v= 600 cos (100 t +30) c) ¥ =900 sin (200t -20)

1 = 100 sin ( 100 t +120) 1 = 150 sin (200t +90)

b) v = 330 cos (200t -30) d) vV =-8 cos (300 1)

1 =30 sin (200t -180)

1 =4 sin (300 t+10)
L
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