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Note: Answer All Questions.

e1/A- An 8-ft-1ong tank open to the atmosphere initially contains -high water. It is being

towed by a truck on a level road. The truck driver applies the brakes and the water level at the

front rises 0;[ ft above the initiai level as shown in Fig. 1.A. Determine the deceleration of the

. 
-:t.tfuol(.o 

-o.r,st

='B- D.frn. incomplessible flow and incompressible fluid. Must the flow of a compressible fluid

necessarily be treated as compressible? ts."'t't

e2lA-Al1 fluids in the Fig. 2A are at 20"C. If atmosphere pressure=101.33 kPa and the bottom

pressure is 242Wa absolute, what is the specifrc gavity of fluid X?
(Note at this temperature the specific weight br SAn :O oil is 8720 N/m, water 9790 N/m3,and

mercury 133100 N/m'.) te '.".r,"t
B- What is the no-slip condition? What causes it? (4.a'k)

Q3/A- A 2-ft-thick block constructed of wood (sG:0.6) is submerged in oi1 (SG:0.8), and has

u Z-tt-tni.t aluminum (specific weight -168 1b/ft3) plate attached to the bottom as indicated in

Fig. 3,\. Determine completely the force required to hold the block in the position shown.

Locate the force with respect to point A. 1to marts;

ylB- Define the following terms: ,r0 mark 
'

l. A fluid 2. Accuracy eror 3. Specific gravity 4.

o.s n 
I

ri'\
2m

-1 ur

Fig. 2A

1

Fig 34Fig. 1A



IQ4/A- what is vapor pressure? How is it rerated to saturatron pressure? 
1s n,o,r.,; I

il"i,i';:';,tffiff::1il'i":::- *{i^"i?"#*.. botrom plare with a 0 1-in gap berweentwo ptares nlred with grvcerin s shown in Fig. aB. De#;:Hi"fi:.X.*lrt,ji.,"-# i;ffi:"Splate slowly at 2 rym'Assume that the i.ro.ity airoiuution in the gap is linear and that the shearstress on the edge of the rotatmg p ate rs negligible. (10 ma,Ksr

0.1 iJr, gup

Fig. 48

Q5/A- Define the resultan
pressur.o. (8 marlts) 

t hydrostatic force acting on a submerged surface, and the center of

Q6/A-The homogeneous gate show
to maintain a water depth of 4 m. rf a circular cylinder and is usecl
andlets the water flow under it. Der :ds 4 m, the ate opens slightly
B-The cyiindrical tank with hemis ster of length 0s *a,'r,")

]111.:T!. tiq.id clensity is 800 kgr rntains a volatile liqtid and its
120 kPa (abs), and the atmospheric rle .The pressure in the vapor is
the pressltre gage; and (b) the height, h, ofthe mercury manor 

: (a) the gage pressriie reading on
neter, (take Tan - 133ooo $). uo ..n*,

I

l
Il-

lm

J

Fig, 64
Fig, 6B

Lecturer
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Dep. l Automotlve & Aeronaut{cal Eng. Techniques.

Grade LeYeL 2nd.

ele\-sr -=-'-

i

(40 Maks)

(10 Marks)

Note: Endeavor All Questions Using prescribed tables

Group (A): Mechanics of Materials Conceptions

Q1: Choose the appropriate answer

@ (1) The skess concept relies on:

(A) Continuum elements. (B) Unifom distribution load. (C) Regulation body with applied load,

(D) kregulation body with applied 1oad.

n

(2) Shear strain may be:

(A) Normal angle. @) Inclined angle. (C) Radial deformation. (D) Small displacement.

(3) Ifwe have a vertical-rigid bar, ihe usefu1 analysis of load is:

(A) Whole body. (B) Divide body. (C) A&B. (D) Non all,

(4) Allowable shess ofthe body can be recognized by:

(A) Normal load. (B) Area. (C) Intemal 1oad. (D) Extemal load.

(5) The distance between defleoted area and less deflected area based on Saint-Venant's principles

are:

(A) ouo, = 102 otv. (B) ouo, = L02 oyu. (C) ouo, x 1.05 on. (D) oro, = ]'04 on,.

Q2: Interpret the following cases:

(1) Normal load on cross-sectional area. (4) 0.2%o trc,e strain.

(2) Tangential load on cross-sectional area. (5) Necking ratio (R/a),

(3) Strain gauge normal to dummy resistance,

€

(10 Markg



A,l,U Uniyer$ifv
Tecluricfll College trjngineerlng _ AnrraJat

H;;i.i.,,,lr, " ^e'onautrcar 
Ehs rcchhrques.

**o**ifr******+++)F*rk*r,***,F:k:!{J._., 
. ;Jff;*cDsrh 

0l Mafe'ials,

?3: whar js rfi a -r€^-. ^., 
t:&+l*:t++;+++*i&i<++-----;;-;fi'-'-'-"-"::'"

f)1' u/t ^. i. ,, -- * ' r r t + * :k * * * * rr x :r '

;;;*nut 
tt fhe effect of the fb owing sfates? 

4 {r :k + + ;+ :* 'i :t * + * )r * x * * :i * + ,F * + :+ * + + + + + *:\'/ "Attow = oFa . 
(20 Marks)

Group (B): Mechanics of Attaterials problems

diameter of e in) with
(0.25 in), The tester_ma
chloride to reduce sdffness
types used to nanufachrre of
(10 Marks) 

-"-'aw!urc or if and Iimited axiai load.

(60 Marks)

rrgure (l) Specirnen Tcsting

f rnade of (Ti_6AI _4vt,-.t ,.^., ^
(0 18 mm) *^^ ., ', 

*"* luvot-l6) respectively,

f rnade of (Ti_6at _,1\t\ _ ,.-' .....,,LUc,owrabres,jrrheu, ri,dro,d(:nr;:fFl.filJ"d:filfflt-,- ucrow tables , ^ ., 
(0 18 mnU from the reng, rr the ar lied load on fhe _eanr

[_ Sr,i;^-rr_, 
,_ _" uro _eam rs (400 kN);

Figure (l) Specirnen Tcsting

(40 Marks)I- Statically condition:
N

i
,

Post alloy_- pn"t;:::-:-------- -

/ srr"rs (."".'\,rp---.-.-.-.--t-
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1- Thermal condition, If the increased temperature (85 "C):

ATU UhlYersity

Tcchnical Coltege Ongineel ing - AnnaJal

Q3: Detetmine the maximutn allowable torque T tltat can be xransmitted by the joint

The shear pin A has a diameter of (25 mm) and it made fron a rnaterial having a

(z7ox = 150MPa) Apply a faotol ofsafety of3 against failure

Figure (3) Join connected bY Pin

GOOD LUCK

Examiner

A,Lecturer: Mohammed A. Abass A, Prof, Dr. Ali S' Baqir

as shown in frgure (3)

failure shear stress of

(10 Marks)\3

\t
Head of Automobile DeP'

Dr. Haider II. Al-Abdili
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in visual basic for the following equations: (15 degree)

(15 degree)

(10 degree)

A: no B: tlue

Q2:B: rvhich of the following accepted

1 ,case 2,name6 3 ' Plivatt

2016 -2015 s"'lJJl plr! dJYl d'aill uHJ"l

Q1 :A: Give the correct representation

1, cos(t) - sin'(3t),

2, eat (1+cos(SQ).

3, I z-x" l+ 6

Q1:B: Fintl the result for each of the following$,

1 , Math,sqrt(8 1) + 2'
A, 2, ltl ath. truncate (456.467).
9 i, Morh.rorurd(267.37865 , 3)

**)h{<,1,,})ti )i: ,11 * ;! * * * * * rr * rr * * {. +r * * * * * r* * * + + * * * * * * ***+ * ,* * * ,r * * * ;t * ti * * * **+**{.*** *,} F*{{)k}h}k+)fi**t"Fir*+tF'FrL!'ir

02:A: Select the correct choice for the following statements:

l,Createsaboxthatcanbeusodtoretrieveonepieceofinformationfromau"er,
A. MSGBOX B. INPUTBOX C Dialog Box D'Label

2. The code statement, 7 > = 5, will have a resulting condition
C: false D : notre

as visual variable and which are not ,,rcepted (5 degree)

4, x 5,Donr

l) private sub btrtton 1-click0
Dinr dblA as Dotrble
Dinr dblB as Dottble
Dinr dblC as Double
Dinr clblOLrtconre as Dotrble
dbrA = 4s
dbtB = 30
dblC=3*dblA/dblB
dbloLrtcome = 2 * dblc + l5
lablel I .text= dblOLttconte
End SLtb

2) plivate sLrb brrtton l-click0
Dim i, j, k, z As Integet'

Forr= | lol
.-- Forj = I To 2

Fork= lTo2

,=7):2
Next k

Next j
Next i

MsgBox(i)
MsgBox(j)
MsgBox(k)

End S Ltb

ListBoxLItems Add(3 * i+ z)



Q4: A :The flowchart below
ol'one greatel than another
belou,,

Ieplesent pl'ogram t0 conlpare two
nurnber, redraw the flowchalt witlt

number if they are equal (6

filling the enpty shape with the collect

lS A=B

15A>B

"'' Output "equal"

Read A,B

Output A

Q4:B: Iderrtify the syntax and logic ERROS iu the follorvirrg statentents
L fof i: -1 to 10

2 for j:1 to - 4 steP -3
3. foL k: 10 to 1

(10 rlegrc

4. for i= 2Io 6 step 2

5. foL i= 5 step 3 to 10

,|{()l({(,F:k{.,|(**,|l,]l'i+,I*:t('('(++**x,:***,Fl.*{<'t*,}*,t('|.*,}**,+****{.**+{i

Q5: rvrite program that enter five numbers and find the average of even numbers
and averagc of odd numbers and display the result in listbox

( 15 degret

\

'I)1,:k',i'F;lj{('1.4(*ir:tt!{r*,F*,k***{()**)i*,},**,*,F*********,k+***+******************t}*tF*****,}'k**{'+*+*+++++*t::

4'q
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Ql\ Choose the correct answeri

l-The air-firel mixture is actually burned during the
(A) exhaust stroke (B) intake stroke (C) power stroke

2-.Typical rad i-ator cap.pressu re is .,,.,.,.,,.,.. ..

(20 Marks)

(D) compression strolce

'V,A^

(A) (83-110 kPa)
(B) (70-83 kPa)

(A)82" F and 99o F
(B)(B) 100' F and l20o F

(B)Vibration damper

(c) (ll0-120 kPa)
(D) Non above

J::,:,;..,..... oil rating-lowest quality oil, should not be usecl in automotive engines.(A) sA (c) sB
(B) sc (D) sD

4-Which of the following is not related to a ciiesel engine?

(A)Spark ignition. 
" (C)No throttle valves for air control,(B)Fuel quantity controls engine speed. (D) AIr of the above are,.iut.l ioJi.r.r engines,

5- An engine's operating temperature is usually between:

6- Which of the following is not a basic cylinder arrangement?
(A)Slanr (B) Intine (C) U+ype (D) V+ype

7- A pressure relief valve can be Iocated in the
(A)oil pump (B) engine brock (c) oil frter housing (D) Any of rhe above

8-Which ofthe following helps prevent crankshaft vibration and damage?
(A)Crank damper (C) Harmonic balancer

(C) I25' F and l50o F
(D) I 80' F and 2l 0. F

(D) All of the above.



Q2\ Give the definitjon of the fbllowings:

s:"1""T* rod, Oir ring, cas Turbine,
Keverse llow cooling.

Q3\ Answer the following:

(C) List and explain the basic par1s of a cooling system?

Q5\ Answer /pa of the followings;
l-wliat are the difl.erences blt*oon "r^"^.r ^-, ^._ - .. 

(20 Marta)

2-\Nhat arethe differ.ences 

;erween crosed and open cooring systems?

-l_what are the differences 

retween Air and Liquid cooring systems?
etween spark ignition and compression ignition engines?

(Choose S onlv)
Precombustion chamber,

Good Luck

(20 Marks)
Miller-cycle engine,

(20 Marks)

Head of Department
Dr, H)tder Hqssqn
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Q4, Answer three branches only

e valves for inlet and two valves for exhaust,
, the speed ofsound.at iniet SOO mh"c .

(1.0 marks)
.8. For an engine with crant r

distance between ",*,jl ff T;:,fi Jffi;::liltil"-11 l:,IlT WH
(10 marks)

c Explain the actuar varves timing diagram for four stroke cycle spark Ignition engine with graph,

(10 marks) '1)
D' Comparc betwee, I'c eneines and E,c Bngines depending on the following properties :1 'Combustion 2'Temperature und prersurJ 3, Eii,"i;y 4. Required equipment S.weisht

6JL.JI CIJI{
*:r'*U'rp r*\ .e,e

(10 morks)

edll cr,...,,

,rJgJl U*,r _tJ+a ..1

*



al Combustion Engines : 3'rLJ1

$BIl : fu'-"tl

ol&tr : owlll ' ''rJ

zoti I2 / :6;'ltlJl

J--l Lr_^.lr_...,_-

"-/ n-
,ltll d,-+1J o'lt:ll Pt'ill 6llj:

!:5:Jl .L-,j'Jl slJiill /J.ar+

d+il / 4P,$d1 u3!1 l+lsll

glJ\+-Jl cll+iE LJjA fl"!

,

J

12016-2015 g,*,Ull ptti d:Yl d,.aill Ot::"t

Q1.,4. Choose the corl:ect answer which achieve the sentenca for five of the following:

/"Inadieselenginetgmpelatuledifference'n"omb,'stionprocessequaltothatinexhaust
process, the thermal efficiency of this engine i' 

- l j: "
s:0.259 lq U-iiss s 0 3 59 KJ 4' o '3s9

2. fie rotatir.rg shaft that uJio p"'h op"rv1;Trilrt;t""t^'*'Tr;t::t[lu;r;

ange of "" '

- 15 I(m/sec ( 5 - 15 m/sec

offset (a) and connecting rod iength (r)

ist Pin axis will be equai to ' : ' '

^ 1+r b'i-r ''i*" 
tt'l-"

5. The volumetrio r/, fuel flow 
'ate 

.

4 air density oJi-ut"d equal 1o......
6. Indicator therm

L 0.5 (n)otto 4.0'85 (4t)ouo L(\)nrc'"t
(70 marks)

the engtne

(1'5 morks)

g data:

veJa tio n Per minute

, (25 marks)

(20 marks)



Q4, Answer three branches only

: ;ffi:*:i;iil1iw.o, var ves ror exhau s,

.R. For an engine with crant shaft nffaar /-\ 
0 marks)

dista4cebetween",*J,l'ff T::,f1J,"fi ;::1"-",.,,1"?,rlrj?,1,ff W#H
(10 marks)

c' Explain the actuar varves timing diagram for four stroke cycre Spark Ignition engine with graph.

D, compar.e between I.c engines anrr F r,a c-^:..^- , ., 
(x0 marks) y

r, co,"uu,ti on li;, #ffJ ffj 
'T,:H']T 

jtr;,::';g ": T. 
ro rlowing prop erries :

1l 4. Required equipment 5.weight

6tL.ll clJra
s*t+J'Ul #yl +p n*)1

(10 morks)

e""ut u+.,r
oJJtuJl c,ra.a .r+r ..1



For the assembly, draw the following:

A) Front View

v-l'Jl' "'- lrlJ,r.tu-it 6d';ll t.,,rt j.l

i--!iill !-r)l slJ'ill L-q

c+ /1------+-rd\ trldl \'lsll

J ho/cs fappcd M 6

Jli ,l ,ih,*i iiiii itill iilii
I

60
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v
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Exa min er : Oras kh ud ay e r

Subiect:Mathematics

Class:Znd Stage

First Attempt (2015-2016) Time :hrs

Ql(A) Findthe areaofthe regionthatis boundedby X= 9-Y2, X=Y2- 4

YV
andn + t- l? ( 20 D)

(B) Find the surface area ofthe parabolized ZF X2 + yzbelow the plane Z=l ? (I5 D )

lasinp (P=? Ln (xz + y\ dxdv = qz P (t o- i), o. P <:
Q2l Show by transfening to polar coordinutes (30 D)

Q3/(A)Find an equation of the plane containing the lineX=3t , Y=1*t ,,2=t and

Para1lel to the intersection of the plane 2X-Y+Z:0 andX+Y+1=0 ? (18 D)

(B) Find the volume common to the surfaces Xz + Yz = aX andZz - a X ? (12 D)

n
I r)'"fz^^P.,



Subject: Automobile Elect.i^:{-. n ,: .
r r\_rLy tvllntslry ot Hlghef EdLrcation

Llass: z '' and Scientific Research
Time: ? hours Al_Fur.at Al_Awsat Technrcal Univer.sity

i; , __ 
^_ 

_ _- Engineer.ing Technicai Coliege / Naj af

€ l" 4)r .-'3
</tr-o

Dare: 12/2016

Note : Answer all questions

Q1. Define five only:
1) NTC resistance 2) battery charge indicator 3) hydrometer 4) amature
6) insulator

(20 marks)
5) contact rings

vz. Lnoose tne more correct answer:
1- The N type material has ..... free electron when_compared with p material.

d) same valr-re

oo, 
... C as the cold start lilxit ol a battcly.

d) _28 .

a) supplv dirrerent charging rate at dirrerent ""#ff;:'1;;:il::i,T:#!o;;; .*oi;,,""c) protect charging system from overheat
4- Two types of voltage regulator are ................ 

d) warrn up battery at staft up

a) rotary and stationary b) internal and extemai
d) integrated and separated

c) mechanical and electronrc

5- In heavy vehicles a figure of24v system used instead of l2v system to .......a) extend the life of battery b) protect the electronic comDonenr fi.orn .rznr+o-^ ,r_^_

v-r. ..r/ 1\uulerale Ine Dattery parts.
(11 marks)Q4. B/ Numerate the methods used to measrre fhs fa++.^, ^-^^^:+.:_

/ \<   / \r/L^. _ -- -r , 

- 

""'y ""p""tty (9 marks)
vr. A/ wnar are the types of materials? l.lectricaGluffiffi
^< 

n/r.r71 
v. \vavwLrru.Ll vr4rsrtluallon, (10 mafkS)

sage of bartery? How it,s rrcasur.ed? I0M

Ah bee
ead of Departrnent


