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1. (15 azuuu) Normal Stress

n. {5 azuuu) ‘
WATUIUMURUEUAULTAR A BUIA LD IVIAIRANNAI TOFULTIFITUNG 500 kN
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4. (10 Aazwuu)
widlanzaumiinfs saflilon wan wasusaus JaRaNuULasTULRMUNLIUAITAT

Tusd winnand P fanniigafiviilimnousdlusgidianlidy 80 MPa

Tunanladu 150 MPa waztuuseudlidu 100 MPa
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2. ( 15 azuuu) Shear and Bearing Stresses

ganundndigusnuguidnaauia 22.2 mm uasfinuaiduriuguanaionsosiu

229N& WA 18.6 mm Wiahunlddeuduligasuruingadu Tnudun s

TWuduauAausIRIBUIa 34 kN agduIam

A, mbaussdauludiadnindn

2, wisusdauUALN&l)

A, s uugudnatonguanuniIusad wintdurugudnatsaatuizue
WirAu 28 mm uarmdiausstuanuiAaduliiiu 6 MPa

L

12 mm
3 | "SI TTIN
==
Q
/> o 4
116 mm

4 Jawnn 2553 221-201 Mechanics of Solids 1, Page 4/9



SWRUABRAE Y e eerreeaaaa

3. ( 15 azuuu) Statically Indeterminate Axially Loaded Members
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4, (15 azuuu) Thermal Stresses
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5. (15 azuuu) Torsion

watlsenausisduiiluagidauuanndn nanuazéu Juussiadouaaslug
e anusviadaanTiilanuinigs Taaddaulasol

To < 100 MPa, T < 70 MPa waruuiiavilatudasslaiiu 12°
Amuali G.= 83 GN/m?, G,= 28 GN/m’

75 ' .
mm dia. 50 mm dia.
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6. (15 azuuu) Shear and Bending Moment Equations and Diagrams

A. { 8 aruuu)
T HUFUN TSI A UUAL TULHUG R

2m—= B

10 kN/m

6m - 2 m—
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a. (7 aviuw)
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Apfl = (area)shear
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Prob.1 (20 marks)

The rigid bar in figure below has uniform cross-section. Its hinged is frictionless at
B. The rods are made of steel. Find the distance point A drops upon attachment of
the weight (mass = 450 kg). Also find the angle of the rigid bar, upon attachment.
(Given E= 2086.9 GPa)

[TINTFIUAUL A (W0 B = 375 mm) AdadLioaananah
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Prob.2 (20 marks)

A rod consists of two parts that are made of steel and aluminum as shown in
figure below. The elastic modulus and coefficient of thermal expansion for steel are
200 GPa and 11.7 x 10J6 per OC respectively and for aluminum 70 GPa and
21.6 x 10'6per ‘c respectively. If the temperature of the rod is raised by SOOC,

determine the forces and stresses acting on the rod.

» 0.5m + 0.75m =! e 04 mem
=50 mm
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TWAUTZA I IRNAN Yoo
Prob.3 (20 marks)
A drive shaft must deliver 200 hp at 10,000 rpm to a gearbox (1 hp = 745.7 W).
The maximum shear stress in the shaft must not exceed 100 MPa.
a) Calculate the minimum shaft diameter for a solid cylindrical shaft.

b) How much weight can be saved if we use a hollow shaft with % - %

Hint P=To and o= ir'e1)4.')1’utmn,>< 2n(radians g I(minute) _ radians

minute  revolutior) 60(seconds)_second
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Prob.4 (20 marks)

The beam shown in figure below is loaded by the forces F, =400 N, F, = 500 N,
by the moment M = 90 N.m, and by the distributed load w = 5000 N/m. Further we
know a = 0.3 m, &= 30 . Draw shear and moment diagrams. Indicate the section

where the bending moment reaches its maximum value and compute it
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Prob.5 (20 marks)

The beam shown in figure below is loaded by two forces (P=100 kN). Find

maximum bending stress and maximum shearing stress in beam. (Given a = 1 m)

$

Cross-section
All dimensions are mm



