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Dep. : Automotive & Aeronautical Eng. Techniques.

Grade LeYel: 2nd.

Object: Strength of Materials,

Exam Time: 3 hours.
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Note: Endeavor AII Questions

Group (A): Mechanics of Maturtdls Conceptions

Ql: Choose the appropriate answer

(1) The stress concept relies on:

(A) Continuum elements. (B) Uniform distribution load.

(D) Iuegulation body with applied load.

(20 Marks)

(10 Marks)

(C) Regulation body with applied load.
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(2) Shear shain may be:

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

(3) If we have a vertical-rigid bar, the useful analysis of load is:

(A) Whole body. @) Divide body. (C) A&B.

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

(D) Non all.

(A) Normal load. (B) Area. (C) Internal load. @) External load.

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

are:

(A) ou* = t.02 oev. (B) oy* = L.02 om. (C) ouo* p 1.05 on. (D) omo* = !.04 oar.

Q2: What are the parameters replacing in oircular shaft instead of axial state that is

Saint-Venant's? Prove this mathematicallv.

producing by

(10 Marks)
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Exam Time:2 horrrs.

< * + ,t * * :t + :t * +:t *+*:* + 4< * :*:! * + + * + ,* ,f + ,k ,k )F * * ,k * * + :r * * ,k * * * *1.**+ + ++ *,fi;k *Group (B): Mechanics of Materials problems

er: The state of stresses is refe*ing to i' figurt (l) on the element. 
(80 Marks)

Determine (a) the principal stress and (b) the maximum in_plane shear
stress and average normal stress ,f rhe n^i-+ r^r .r- r-a{ress at the point (c) the orientatron of.theelement in eacir case. Sketch t e results on each element. fro,r.url 
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Olrjecti Strength of Materials.

tr'igure (t) Rotating element

Figure (2) Fixed Steel shaft

Figure (3) Beam supported by two
posted

J

Q2: The gears attached to the fixed_end Steel shaft are
subjected to the torques shown in figure (2). If the shear
modulus of eiasticity is (g0 Gpa) and the shaft has a
diameter of 14 mm, determine the displacement of the
tooth P on gear A. The shaft turns freely within the
Deanng at B. 

(20 Marks)

Q3: Rigid bearn AB rests on
AC is made orSteer and r", "tnH"::Iffi:::ffiJ?,".i?;Aluminum and has a diameter

of point F on AB if a vertic ur rot 

oo mtn Determine the displacement

Take 8"6 = 200 Gpa, Ear = 70 
of90 kN is applied over this point'

GPa. 
(30 Marks)

4- GOODLUCK

Examiner

A.Lecturer: Mohammed A. Abass
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Ql:What is
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2.

-J.

1.

6.

Ansrvcr All Questions

the rcsultof cxecution of thc following functions: ((choosc fivc only)) (15 dcg.)

math.Sqrt(81).
rnrth.Pow(3,5).
rna th.Round(676.37)
math.rnax (785, 960).
math. min(21,8 ).
math .abs (5).

:i.:];:]:+*)t+***++***:}***+*x*,t.****++**+**{.****,!*+**:N+**,.)*1.**+***;l****+*****+

Dclinc thc follon'ing Internet tcrms :

IITML ]. TCP 3. Packet 4. ARP 5. Encryption

':;::i.*+:i:**:t:!+*+,h++**+**,..':**:fi***++**+*+**+***:fi+****+*+**+**+,;++:k)ki.t*++'.*

Q-1:Cir c thc corrcct rcprcsentation in visual basic for thc following equations:

l. sin(x)+tan(Y)
,..o.1ry+4).
3. 93+ tan(45).
4. c2' - 2.

****tr****************************************tr**************

.l{: Do

(24 dcg.)

6. FTP

( l6 tltg.)

(20 deg.)only onc of the following :

1. Writc complcte program to display the elcmcnts of main diagonal'

2. Writc complcte progr2rm to find thc maximum numbcL in m:rtrix'

:::!*r:)i:t:*++**x+x**+**)k+,t***:8******+**t'F:!**+**+*:l';N*:i'+'l'**{';fi{<:F+{<{'+;i:**+***+;F

t5: Ansrvcr by True or Falsc and correct statement : (15 cleg)

I f he vat iable wiLh name (MA&) is valid
2. M sgllox(M ath. SqLt(a9)) will give 7 as result

3. 'l his code is a correct j""tot"tion for the nressage box n-rsgbox ("lnput yottr gr-acle :")

4. Ihis code is a corlect declaration for variable ( dttn x as ulteger )

.5'Tonlikebtrttotivisibleitryoulplogranltlriscodc(buttorrl.visible:true)istlsed

)i::]i:i<:F)l.:F*+*+*+*+,*+*i.***)i.xx*:*+++*)k**:i1.:+*)k**+{:*+***lk;k*****+i:*)F':***++**'.:i::l'<
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flowchart for computing factorial N Where

... ... N from the following statement

(10 dcg.)

Q(r: ComPlete the

N! = 1x2x3 x

1. PRINT F

2. lS M=N

3. F=F*M
4. READN
5. M:M+l

\J/
+rf{.d.***x****'k+*******8+x*x**+**+*+**'***+****+**t!**********++:*****tF*'l'+*

:pJll cJ"''jJ
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Stage: Second

Subjec-t: Fluid Mechanics

Exam Time: Thrce Hours

The Final Exam Questions for the Academic Year 2015-2016

First Semester

Note: Answer Five Questions only, All Questions Have Same Marks

eZ/A- A 10-kg block slides down a smooth inclined surface as shown in Flg.2. Determine the

terminal velocity of the block if the 0.1-mm gap between the block and the surface contains oil

with a dynamic viscosity (p=0, 38 trt.s/m2). Assume the velocity distribution in the gap is linear,

and the area of the block in contact with the oil is 0'1 mr '

eZ/B- A compressed air tank contalns 5 kg of air at a temperature of 80 "C. A gage on the tank

reads 300 kPa. Determine the volume of the tank (take R=286'9 J/kg K)'

Q1/A-Define stress, normal stress, shear stress, and pressure'

Ql/B-The water in a tank is pressurized by air, and the pressure

manometer as shown in Fig.1'. Determine the gage pressure of

rfl, h z = 0.3 m, and h s = 0'46 m. Take the densities of water, oil''

4lm' ,850 kg/m3, and L3,600 kglmt , respectively'

Q3/Water flows through the pipe contraction shown in Fig'

the manometer level, determine the flow rate as a function

is measured bY a multifluid
air in the tank if hr= 0.2

and mercurY to be 1000

t-to )

3 .For the given 0.2-m difference in

of the diameter of the small PiPe, D

Fio 1

A-1

0.: mri lirf

Fig. 1



Q4/A horizontal water jet impinges against a vertical flat plate at 30 ft/s and splashes
\off the sides in the vertical plane. lf a horizontalforce of 350 lbf is required to hold the plate

against the water stream(Fig.4);determine the volume flowrateof thewaterbyusingthe
momentum equation for steady one-dimensional flow in the x direction. (Take the
momentum-fluxcorrection factor B = l and densityof waterp = 62.4 lbm ft3 |

Fig. 4

Q5/ Periodic Kdrmdn vortex street is formed when a uniform stream flows over a

circular cylinder. Use the method of repeating variables to generate a dimensionless
relationshipforKdrmdnvortexsheddingfrequencyf 1as a function of freestream speed V,

fluid density o, fluid viscosity p, and cylinder diameter D.(fr = f (V, p, tt,D). Show all your
wo rk.

Q6/Water at 15"C (p - 999.I kg m3, and p - I.t3B x l0-3kg /(m. s)) is ftowing
steadily in a 30-m-long and 4-cm,diameter horizontal pipe made of stainless steel at a

rate of 8 L/s as shown in Fig. 6. Determine:
(a)The Reynolds number and show is the flow laminar or turbulent
(b) The friction factor
(c) The pressure drop, and

(d) The head loss.

Fig. 6

8 L,/s

/,=30nr
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Notes// 7. Pleose rcdd the questions cdrelully, 2. Answer all question

-^7Q1:a) if Z=2x'+5y' +sinx-cos yx flnd z*,2,

Q1: b) Solve 5y y" +10y2 =g when:
x=0., y:1
x:0.5 ,y:2

(10 Degree)

(15 Degree)

U
Q2ra) Solve

Q2: b) Solve

dv
--=cos(x+y)
ox

6y'-4y'-2y =x3 +3x2 -2

(10 Degree)

(15 Degree)

Q3:a) Solve #=""

Q3: b) Solve Jx' cosx dx

(10 Degree)

(15 Degree)

lY+l
Q4: a) If v = 

(x _ l), prove that

Q4: b) Find x and y if:

["osx 2 f tslA-l l:B=l l:
L-I cosyl L2)

tx - I )'? y" + 4 ix - I) y'+2y =0

** Goodluck *t

(10 Degree)

(15 Degree)

.=o"=[ tol

L-81

Dr. Eng. Mahdi Hatf Kadhum
Examiner
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Note: answer five questions onlv

Q.l,Define !g only:

1) PTC resistor

4) pinion gear

2) The rotor

5) Dwell-angle

(20 marks)

3) self-discharge

6) High beams lights

Q.2 Choose the correct answer (20 marks)

1- In general the accepted of maximum volt drop of only V should be allowed between

the battery and the stafier when operating.

a) 0.5 b)1 d) 1.s

' d) Pascal

In this case,12 cells ofbatteries

- - The electrical pressure measured by ..'."..........'
a) volt b) ampere c) ohm

3- Some larger trucks and buses use a24 volt electrical system.

are connected in ........... to give the 24 volts.

a) compound b) parallel c) series

4- The component most suitable for voltage rectification is the.

a) transistor b) silicon diode c) capacitor

5- A typical low beam bulb power is ,....... watts.

a) 60 b) 65 c) 40

d) side to side

d) Zener diodes

d) 4s

Q.3/A/ What is the usage of the four-diode bridge rectifier?

Q.3/B/ What are the parameters more effects on 'mutually induced' voltage?

(10 M)
(10 M)

Q.4lN The four main types of motor are refelred to as shunt wound, series wound, compound

-.ound 
and permanent magnet excitation. Draw an electrical circuit for each one. (12 M)

Q.4/B/ Numerate the types of electrical circuits. (8 M)

Q.5/ What are the functions of each one: (20 marks)

1- Hall effect pulse generator

4- Electrolyte

2- capacltor

5- twin cooling fans

3- Zener diodes

Q.6iAl How are the battery capacity measured? Explain in detail.

Q.6iBl Name the parts in the Figure inpage 2.

(10 M)
(10 M)

Page 1 of2
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(8 morxsl

@propriate 
for' @1 of the following:

-r. Mass oroxvgen required to --g]"]df b'i,i::-:T1t"',ll *
I' Mass or o^vtslrr rvYq'-- ' 

is 32"c ' 
the air intake velocity rs '

2. If the intake air temPerature

;. il;|eJ"ombustion that occurs in IC engine is called '

Z. proau"ing of heat or energy from fuel by process'

5, The crank angle (d) equal to " when ihe piston at bott m dead center

,8. An automobile engine operates on Orto cycle llyin'q"-l'"oto'"tti 
ratio ofl7 lf the

specific heat at constant uoi*t int'"u"i by tv" ' w hat-i-s i[" ptt ntugt change in the c)cle

efficiencY fl2 marks)

O2, Y6Petrolengine has 3 liter' It is operating on a four-stroke cycle at 3600 rpm At this speed

combustion ends at 20' "t# 
;;;;;';";on ratio is 9'5 ihe length of connecting.is 16'6 cm'

where the engine is 'o'"* 
t'""'*" tlui""t to choice the colrect answer for the followtng:

1. The stroke length is

a.8.6mm b'86m

2. Average Piston sPeed is

a. tO 32 mls b' 1 032 tn/s
: .c^^*bu51is1 i5

Piston speed al the eno or currruur!'w" . oo s/c d. 6.89 kmA

ffi;;;;" b' 8 6e m/s c' 6'8e m/s

Distance the piston has traveled froln TDc at the end-ofcomout"on ttr. 
0., "t

a. 3 mm D' u r rrr 
eo mdtks)

Q3. Choice anY two branches:

A. Explain the theoreticalvatves timing diagram for four stoke cycle engine

B, What are the simplifling assumptions to make the analysis of the engine cycle much more

manageable for studY. Po morks)

c. 8.6 cm

c. 10.32 km/s

d. 6.8 cm

d. 10.32 km/hr

(70 mdrks)

C, List in the types of combustion processes with details'
(10 marksl



Q4' Cr engine rt small truck is operating on air standard Duar cycre with oompression ratio l g .

3T ::'' 
r...Yr*] limitation, maximum allowable pressure in the cycle ,, n no"p".lilfri i,.r" ,,O

: J):i.lJ:1 
.""1=1,:, 

I"": 4.25 oo kI t k s. r* * ;; ;' i;. #' " 
; ffi ,;,:f H;::".il:-100% cylinder conditions at the start ofcompression are 323 k andgg kpa. Take k= 1.35.

Solve the problem to choice the correct answer for the following:

1. Maximum indicated thermal efficiency possible with these conditions.a, 50.3 o/o b, 60.3 %

p5. . Prove that efficiency ofDual cycle (4 t) ouot =

2 Peak cycle temperature in kelvin under. conditions of point I .

a. 3050.26 b.5030.26 c. 3500
J. Minimum indicated thermal efficiency possible with these conditions.

a, 52.9 To b. 60.3 % c. 62.9 %o (t. 50.3 %
4. Peak cycle temperature in kelvin under conditions ofpoint 3.

a. 5929.62 ,.3500 c. 3050.26

c 52.9 o/o d. 5s.3 %

d. 5300.26

d.2959.62

(20marks)

d. 9.86 mm

d. 365.78 m/sec

d. 50.3 km/sec

d. 32.1 m

(20 mdrks)

r...tll , rgi I

l.r+Jl ir,,,r yg,.r

V

1-

(20 morks)

2. Flow velocity through intake valve is

1. The bore cylinder is
a. 8.96 cm

a. 365.78 km/hr
J. Average piston speed is

a. 50.3 m/sec

a. 3.21 m

6rlJt g,J.ju

s.l^Fit J"tt .lp f)-L .r.e

D. 8.96 mm

b. 653 .7 8 m/ sec

o. 12.l6 m/sec

b. 32.1 cm

c. 8.96 m

c. 100.78 m/sec

c. 22.16 km/hr

c, 3.21 cm

I
,C. Ideal theoretical valve diam,grcr.ts


