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\ :r : .\nswer all questions

r-t - . Det-rne five only:

l-Hvbrid Vehicle 2- over steer 3- Dynamic Compression Ratio

-<- eflective diaureLer 6- spool Lrme

Ql. SelecL the rrect answel

1- An indicator light comes on anytirne the tlaction contlol system is

a) powered b) activated c) switched ofT d) has a tlouble
2- fhe calbon fibels ale colnmon in use to buiid strlLctures becanse

a) easily in mass plodr-rction b) it's blacl< colol e ) li3llrt rrciuhr ancl clcnsiL;

d r hirl' st"er''th-to-ueillrt mtio

3- The need ofturbochargins systent is to ....
a) heat up con-Lbustion chamber b) increase intake pressure c) speed up the intake air
d) increase o\\ gen nolecnres
4- The VEI sr stern is mole effective for' ..... .. ..... engircs,
a) SOIJ calrsiretr b) DOH canrshafl c) hear,1,

,s- Boscir inll-o.iLrced the high-tensiolt nagncto in tl're year

a) 1886 b) 1902 c) 1887

(20 marl<s)

4- homogeneou s o pe ratio n

d) light

d) 1897

Q3 .A/ What are the principles of anti-1ock brake systen.r?

Q3 .B/ Explain the opelation and benefits of AMT,
(8M)

(r2M)

Q4.A/ Explain the tr'r,in ciraLging system. Wiiat are thc benellLs

Q4.B/ Conipare between light hybrid and full hybr.id vel.ricles.

of it'l
Explain each one.

( I0Vll
(10M)

Q5.A/ What are the nain parameter should be taken to build a good structure?

Q5.B/ E,xplain the cylinder deactivation and how it's done?

ead o1'Depaltmerrt

(10M)

(1()N,r)

Ahmed D. Rabee

GOOD LUCK
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Notes/// 1' Answer dll questions

c

Q.3\ tpuuey drive of 560 R.P.Mrotational:::":n, 
,, 

"j" 
i:,lJ;

rvhich in turn ls tran mitting power to some ot

and pinion diameter are 400 mm and 200 mm respectivelj' A steel shaft;

structural ASTM ,A36 steel of 250 MPa yield strength and 400 MPa ultimate

strength; has to be designed for gradually applied load with 1'5 combined

shock and fatigue factor for bending' 2 combined shock and fatigue factor fot

torsion, and 400 MPa allowable shear stress'

Gi

Design to determine the followtng:

1. The shaft diameter'

2. The transmitting mechanical power'

3 The safety factor ofthe structure'

%XrLranzd
\an 24 2016
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llt^t^^/tt. -

Wt, nr"*or, ,. Altow tJsing tnformdtion,

Q"1)_

A. Drive a formula to clescribe the total frictional torclue actlng
surface (clutch) considering uniform axial wear theory.

B. Drive to detennine the tc

threaded screw and,* .;:i"t#"ired 
to lower a load bv means of square

(40M.*BKS)

Q,2l etull journai bearing of 50 mrn

1. The amount of artifrcial cooling required.

2..The mass of the lubricating oi1 required, if the diffeinlettemperature of rhe oil is 10.c. ra,. rp."*" r,i;;;r.,lJ#:::illTr,E;:3,

on the friction

(80M*RXS)

ID
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ATU Unirer-siry
Dep, : AutomofiYe Eng, Tcchniques, 

"
Gladc Level: 4th.

Tecllnicsl col)ege Engineedng - AnnRjrl object: computer applicatiol (cAr/LrAM).

Exrm Timc: 2 houls,

+ + + + + ++* *** * i:* {.* * ** * ++ +++ + ++ + + + + + }* + ** + +* + + *++ +*+ * 
'i< 
+*+** * +* *** **:t* ** +* ** * +*)l<* * * * + +

Note: Attempt All Questions

CAD Anplications (MasterCAM X5) (60 Marks):

S Determine the functior.rs of the following:

(1) Analyze. (2) Color. (3) Screen, (30 Mark$

QliConclude the shape resulting from drawing by using the guide commands:

((Line Endpoints LC >> Speciff First Point (40,40) + Active Length 100 Mm + Active H >> Apply

>> Ok >> Line Parallel LC >> Active Line 100 Mm LC + LC (Upper Diieciionl >> Apply >> Ok >>

Specify Alc polar LC >> Specify Center Point 40,70 + Active Polar Direction Between First End

Poinr And Second End Point + Active Radius 30 Mm >> Apply >> Ok >> Specify Center Point

140.-0 - .\criYe Polar Direction Behveen First End Point And Second End point + Actjve Radius 30

\l: >> ,\p.oL1 >> Ok >> Circle Center Point (40,70) + Active Radius 20 Mm >> Apply >> Ok >>

Circle Cenr:r Point (140,70) + Aciive Radius 20 Mm >> Apply >> Ok.)) (30 Markg

CAll Conceptions (40 Marks):

The figure (1) indicates to cylindrical stainless steel rod with

length (/ =150 mm), diameter (Do = 12 mm) is being reduced

in diameter to (D1 :11 mm) by tuming on a lathe. The spindle

lotates at [N = 400 rprr), and the tool is travellilg at an axial

speed of (U:200 mm/min),

Calculate:

a. The cutting speed C.S (maximum and minimum). b, The rnaterial removal rate (MRR).

c. The cutling time ( t ). d. The power required if the unit power is estimated to (4 w.s/mm3).

\aJ

Examiner

A.Lecturer: Mohammed. A. Abass

Figure (1) Cylindrical rod turning

Head of Dep.

Dr. Haider H. Al'Abdili

GOOD LUCK
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Answer 0ll o uestions:

Q1\ Complete the followingr (20 Marks)

l- When Tractive Effoft (TE) is equal to tractive resistance (RT), a vehicle would be

either,,,,,,.,,.,,,,,,
2-P igm en rs of a tire

J- tne )r0ewa S are

of moving at

are divided into thlee groups: ,.,,,,,...,

:.
\|,/

4-,,,,,,,,,,,.,,,,,isthemostimportantingredientwhichcanaltertheproperliesofa
lire compoLrnd,

5-ln derivation oi gradieht resistance, the lvorl< done along the road equal to !he worl<
don e agalrsI

Qz\A\ List the major components of tires with sketch,

B\ Skerch engine characteristics and engine speed ratios,

(10 Marks)
(10 Marks)

Q3'T:e:olling resistance of a vehicle mass l700Kg is2l6N, and the air resistance is 372N.
\\'ire::ne r ehicle is travelling at72Kmlh, it has a transmission efficiency af 72o/o v,lith a rolling
u'heel cianetel of 0,68m and final drive ratio of 4,13:l, Find the engine power which required to

' main:air the speed on a level road surface, and rhe increase necessary to climb a f-in-9 gtadient
a! a stead)' 20 Km/h, (20 Marks)

Q4\ A car ofone lontre mass, lhe distance between front and real axles is 2.5m, the hgight of
C C, 0 75 m, teacliotr on rear wheel axle is 60% ofthe total car weight at fest, the coefficient of

q-, fliclion bettveen llre road surface and tire is 0,3, Determine the maximum acceleration and
weight tfansfer when the car is driving by (a) Front r.vheel dlive, (b) Rear rvheel dr.ive,. -.(e) 4WE: (20 lvlarks)

Q5\ Motorcycle is travelling on a curved horizontal road with radius of 50 m, the speed is 72
I(m/h, mass oldriver and motor 180 kg, what is the angle which should be inclined to save
skidding and sliding, Find also the total feaction on tire, (20 Marksl

Head of
A, Lec, H ussein A I -A b id i

Good Luck

Dr, Hyder Hassan



I

Ministty of Highet Education and Scientific Researcll

Foundatiorl of Technical Education

Al-Furct Al-Awsat Technical IJniversity

Technical EngiDee ng College / Najaf

-t.)trt .11 a..,t.t

Ll t.__

Deparlmpnt: Aulomolir e Technical Engineering

Stage: foutth

Subiect: Adr anced aulontot ive tliagnosis

Exam Time: Two Hours

The First Semester Exam Questions for the Academic Year 2015-2016
First Semester

Note: Answer All Questions

Ql/A-List the eight-step diagnostic procedure. 1rr.u.o1

B-List the three methods that can be used to reprogram a PCM. 1:",'^.r,,y

C-List the Manufacturer's Diagnostic Routines. (r.,a.,)

Q2lA-List input sensors and output devices. 1r2.u,r..1

B-List the various parts of an automotive computer, (4 marks)

C-List the Four Basic Computer Functions. r,1 .".r"t

Q3/A-Define the follon'ing terms: (8 mark)

l. )Iil Condition: Off 2. Pending 3.Conflict 4.Suspend

B-What is the difference between a trip and a warm-up cfcle? 1s -a.r.";

Q4lA-What are the nine modes of global (generic) OBD II? ir-",r"r

B-Why must an ohmmeter be connected to a disconnected circuit or component? 1:.,,r.e

.- Q5/A- Explain how to set up and use a digital meter to read voltage, resistance, and
'.-v CUffent. r.r nlarki

B-What is the difference bett'r'een an oscilloscope and a graphing multimeter? rr ^,,r.,1

C- What is the difference between DC coupling and AC coupling? 1r"."'.r.s1

Q6/A-Explain the purpose and function of onboard diagnosis. 1ro ^",r.";

B-What are the steps use to retrieve diagnostic information from the PCM ? 1ro.^.r.q

,-rd!=,::'-,-*
Lecturer

Dr. Dhafeer M. Al-Shamkhi
racuu uJ Ltepurtmgnt

Dr. Hiader H.
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Answer dll questions.

l-A:-

What is the range of the ratio between the crankpractice" ' q r'\J vtrLween rne crank radius to the connecting rod length (i) in

the crank gear parts, list them only.
le cylinder engine.
nd the crank pin, answer with sketch..

(1.0 marks)

1-B; -with the aid of sketching indicate the procedure of carcurating the counterweight mass torlances the centrifugar iorce F" and the moment Ma for the oorur"lr.nt rr.,.tt. (15 marks)

f.' - Prove that the piston travelXo as a function of the crank angle (p:_

Xp = R [(t_ cos g) + (A/4) (t_ cos2cp)]
a

l-A; - Find Fi, F^for the engine with the following data:_

mp =0.9 kE, m,oa=!.36 kg L ,o4203 mm, cg at 50 mm from the
V = 3000 r.p.m, cg of web at 30 mm from crank shaft center.

(10 marks)

l-B; -write the equations of the displacement, velocity, and accereration of the offset crank gear.

(15 marks)



\

24-A: ' Draw the torque diagram for the above engine if the cylinder bore is g5mm and the gas
)ressure was indicated in the following diagram:- (15 marks)

P MP

1,8Mp

1,4Mp

1Mp

l4-B:- prove that the six cylindenr engine balanced statically and dynamically ,

v

I


