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| Q1: Construct shear and bending moment diagrams for the beam loaded as shown in Fig.1.
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shown in Fig.2:-
i~_Draw axial force diagram.
ii- Find the dcfozmatton at points B,C,D,E and Sec. 1-1.
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“Class: Second Stage
Time: 90 min.
Date:5/4/2015
Lecturer: Ali Farhan

The University of Al-Mustansiriyah
College of Engineering
Environmental Dep.

Subject : Strength of materials

Q 1: Two 200mm wide by 10 mm thick plate are joint together by means of two cover plates each 8 mm
thick as shown in Fig.1 six 10 mm bolts are used on each side of the joint is subject to tensile force P.
Find:-

a-Shear stress in bolts

b-Tensile stress in main plate at section 1, 2 and 3

c- Bearing stress between bolts and plates in cover plates

B e

Fig. ]

A

LIJ\? R, m‘m

2 : Draw axial force, shear force and Bending 100 kN / m
moment diagram for the beam loaded as shown 30 KN/m "
in Fig.2. o

Fig.2

03:Two wires are connected to a rigid bar as shown in
Fig 3 Find the force in each wire and Ast, Ac and A g due
to increase in temperature 75 £ ° and applied the
concentrated load at B.

) ) -5
Kg = .S ¥ )0 /£
M(:q.s‘m/;r//?
[)—‘Jo»(lo(f‘;

E :l'r";«lo(q”s'\ W Fig.3
20 000 b

Q 4: for the shaft shown in Fig. 4
1- Draw torque diagram
2- Find maximum shear stress (t)and
maximum shear strain(y) in the shaft
3- Find the angle of twist at section B,C,D
and E i
E=200000 N/mnt’, v = 0.25
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j ° ,/7 RN
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R=25 rowe

Good luck
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1 O5&: Determine the maximu sh
 shown in Fig. Alse determine the angle of twist B, € and D (G= 25000 MPa).
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" QY Determine the maximum Shearr'ng Stress deve!oped in the shaft subjected to the
torques shown below. Also determine the angle of twist of the free end.(G=25000 MPa)
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Q3/A member ABCD is subjected to four axial forces as shown. Determine the value of
force P such that the condition of static equilibrium is satisfied. What is the total

elongation of the member? ASSUME E=200 GPa for each segment of the member.
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Q% Construct shear and bending moment diagmmsv for the beam loaded as shown in
figure. : '
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Q¥ A stepped steel shaft (G=240 GPa) as shown in the figure is subjected to a torque
T1=2000 N.m and T2= 500 N.m . for this shaft a=4.5m, b= 1.5m and the diameter d2
from B to C is somm. find the minimum permissible diameter d1 for the shaft from A to

B if the allowable shearing stress is 600OMPa and the total twist between A and C is
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Q€ An aluminum block is acted upon by the three forces as shown in the figure
the deformation of the block in the direction of 300 kN force.
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Q\/ Construct shear
figure.
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Al-Mustansiriyah University
Faculty of Engineering
Environmental Dep.

Under Graduate studies
Exam :Final 1

Subject : Strength of Materials
Max.Time: 3 hrs.

Class: 2"

Date:\1/€ /2015

Note:- Answer FIVE questions only 2014-2015 Max. Mark: 100 %

01 : Construct shear force and
Bending moment diagram for
the beam loaded as shown in -

Fig.1.
@ D)

l-—1m !r 2m . 3m !

45 kN 30kN/m

X

Fig.1

0 2: Two 150mm wide by 10 mm thick plate are joint together by means of two cover
plates each 8 mm thick as shown in Fig.2 eight 10 mm bolts are used on each side of the
Jjoint is subject to tensile force 25 kN. Find:-

a-Shear stress in bolts ©XC00)
b-Tensile stress in main plate at

|
section 1, 2 and 3 (diameter of the T
hole= diameter of the bolt) b | T ‘ ‘
c- Tensile stress in cover plate at 2w <« e oo mm > 25KN
section 4 o” 1 #"' '
c&- Bearing stress between bolts and f il l !
plates in cover plates | | ] ;

©]

Fig.2

25kN

Q 3: For the shaft shown in Fig. 3

1- Draw torque diagram

2- Find maximum shear stress (t)and maximum shear strain(y) in the shaft
3- Find the angle of twist at section A,B,C,D and E

— 2 1
E,=200000 N/mn?’, v = 0.25 . 20N. m

Fig.3
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Al-Mustansiriyah University Class: 2™

College of Engineering Time: 90 min.
Environmental Eng. Dep. Date: 17 /1 /2016
Subject: Strength of Materials
Note:- Answer FIVE questions only

First Semester

QI : Draw Axial Jorce, shear force and
Bending moment diagram for the beam
loaded as shown in Fig. 1.

{2 wavk;

Q 2: A single riveted lap joint is made of (1) thick plates with 20 mm diameter rivets.
N Determine:-

a- The max. load P, if the allowable shearing stress in rivets is 60 MPa.

b- The min. thickness (1) of the plate if the bearing stress of the plate is 120 MPa.

¢- Find the max. tensile stress in the plate.

(diameter of the hole= diameter of the boly)

O
J——> P (kN
P(kN)w r = (kN )
t{mm) .
Fig.2
(lguwwk)

03: The rigid beam is support by a pin at B and bronze wire at A and steel wire at C and a
concentrated load 100 kN as shown in Fig. 3. Determine the stress in two wires.

N
Bronze

" A= 1250 mni
E =84 KN/ mni

L=1m

B
E Steel
A=300 mim ,
D E =210 kN /mm
I

L=3m

Fig.3

(2e warek )
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material with longitudinal slot as shown in Fig. 4
1- Draw torque diagram
2- Find maximum shear
stress (7).
3- Find the angle of twist at
section A,B and C.
E,=200000 N/mnt’, v = 9.25

(2 Wark) Fig.4

Q 4: For the thin walled tubes of shaft with circular cross section of linearly elastic

Rav3= 25¢

05: The steel pipe is Sfilled with concrete and subjected
fo a compressive force of 80 kN, Determine the stress in
the concrete and the steel due to this loading, The pipe
has an outer diameter of 80 mm and an inner diameter

of 70 mm. Esteel = 200 kN/ mm2, Econcrete = 24 kN/
mm2

(2o wark] Fig.5

80 kN

c®

(20 wavk) @od Luck

Q6: A steel cylinder of diameter 50 mm and length 500mm is placed between two rigid
supports. The spacing between the cylinder and the right support is 0.1 mm as shown in
Fig 6. Determine the stress developed in the cylinder when its lemperature increased by 60

]
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Q% Conéernet shinr and bonding mam gy o o TSt
figure. »
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For the beam (ABCD) loaded as =hoon - Praw te

Shear frce dud  beading moment diaGrams idenfying
te values ab (A), (B) ,(¢) and (D) . Also Fiaok e
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5 kN "
1.5 kh/m





image3.jpeg
11

shown in F/r' (5) The S/)(i(ll?” between the u/mdez and the support is I mm. ([etermmeéthe
stress developed in the cylinder when its tempe: ature is increased by 80 Ce. g=16 x 106/C,
E=120 x106 N/mm2
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