6-2. The dead-weight loading along the centerline of the In each case, express the shear and moment functions in

airplane wing is shown. If the wing is fixed to the fuselage at terms of x, and then draw the shear and moment diagrams
A, determine the reactions at A, for the beam.
Fo-2.
9kN

Im

——

Prob. F6-2

Fé6-3.
T5kN 30kN/m

zsm.m(lllllllllllllllll.l

Prob. F6-3

F6-4.
12 kN /m

I im

Prob. F6-4




EXAMPLE

Draw the shear and moment diagrams for the beam shown in Fig. 6-7a.

SOLUTION

Support Reactions. The reactions at the supports are shown on the
free-body diagram of the beam, Fig. 6-74.

Shear and Moment Functions. Since there is a discontinuity of
distributed load and also a concentrated load at the beam’s center, two
regions of x must be considered in order to describe the shear and
moment functions for the entire beam.

0 = x < 5m, Fig.6-7b:

+13E=0; S575kN -V =0

V = 575kN (1)
(43M =0; —80kN:m—575kNx; +M =0

M = (575x + 80)kN-m )

dm < x = 10 m, Fig.6-/c:

+T2Fy =0; 575kN — 15kN - 5kN/m(x; — 5m) - V=10
V = (15.75 — 5x) kN (3)

L+EM =0; —80kN:'m —575kNx + 15kN(x» — 5m)

+ SKN/m(x; — Sm)(g) +M=0

M = (=2.5x3* + 15.75x; + 92.5)kN-m (4)

Shear and Moment Diagrams. Equations 1 through 4 are plotted in

Fig. 6-7d.

A

T

| S5m

80 kN-m

&

LIS kN

4

(b)

Xy

15kN 5 kN/m(x; — 5)
80 kN-m l;---i--—i

( —
) | |
5 o -'1_2_ 5 .1'2 ITX .5 V

Y
5.75 kN ©

15 kN

5kN/m
ha T

A B
1——5 m Sm
5T75kN 3425 kN
V (kN)
5.75
x (m)
R \
M (kN-m) 175
108.75
80
x(m)

(d)
Fig. 6-7



EXAMPLE

Draw the shear and moment diagrams for the beam shown in Fig. 6-4a.

SOLUTION
3 kN/m
U 7 R L R Support Reactions. The support reactions are shown in Fig. 6-4c.
- — Shear and Moment Functions. A free-body diagram of the left segment
! im | of the beam is shown in Fig. 6-4b. The distributed loading on this segment

(a)

is represented by its resultant force (3x) kN, which is found only after
the segment is isolated as a free-body diagram. This force acts through the
centroid of the area under the distributed loading, a distance of x/2 from
the right end. Applying the two equations of equilibrium yields

+12F, =0 6kN — 3x)kN -V =0
V = (6 — 3x)kN (1)
(+IM = 0; ~6kN(x) + 3x)kN (ix) + M =0
M = (6x — 1.5x*) kN -m (2)

Shear and Moment Diagrams. The shear and moment diagrams
shown in Fig. 6—4¢ are obtained by plotting Egs. 1 and 2. The point of zero
shear can be found from Eq. 1:

X (m)

M (kN-m)

0 V=(6-3)kN =0

x=2m

NOTE: From the moment diagram, this value of x represents the point on
x (m) the beam where the maximum moment occurs, since by Eq. 6-2

—2m—
(<)
Fig. 64

(see Sec. 6.2) the slope V = dM/dx = 0. From Eq. 2, we have

My = [6(2) — 1.5 (2)*) kN*m
=6kN-'m
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12+ When the diver stands at end C of the diving board, it
deflects downward 87.5 mm. Determine the mass of the diver.

The board is made of material having a modulus of elasticity

0?2}]47 'l‘he.s'i:'nply supported shaft has a moment of inertia
EUI region BC and a moment of inertia / fo1 regions AB
and CD. Determine the maximum deflection of the shaft due
to the load P.

of E = 10GPa.

87.5 mm _+ 50mm

450 mm

Qg: Defermine '//'Jc 6/6/ leclion cz?l Pa?nf Lo /’

V. e 77 . the PBeam éz:/m/

30 kaljm
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University of Technology
Mechanical Engineering Department
Final Examination 2015/2016-1* Attempt

Subject: Strength of Materials, 2" Year Exam Time: Three Hours
Examiners: Dr. Hassan & Dr. Mohsin Date: 5/6/2016

Answer Four Questions Only

Q1. The rigid bar BDE is supported by two links 4B and CD (Figure 1). Link 4B is
made of aluminum (E = 70 GPa) and has a cross-sectional area of 500 mm?. Link
CD is made of steel (E =200 GPa) and has a cross-sectional area of 600 mm?. For

the 30-kN force shown, determine the deflection (@) of B, (b) of D, and (c) of E.

e, 04m >|

05, An aluminum tubing of 63.5x101 mm
rectangular cross section was fabricated by
extrusion. Determine the shearing stress in

63.5mm

each of the four walls of a portion of such

tubing when it is subjected to a torque of

2.7 kKN m, assuming (@) a uniform 4 mm

wall thickness (Figure 2a), (b) that, as a
result of defective fabrication, walls 4B

- and AC are 3 mm thick, and walls BD and  es5mm

I CD are 5 mm thick (Figure 25).

1/2



Qs. A steel shaft and an aluminum tube are connected to a fixed support and to a rigid
disc as shown in the cross section (Figure 3). Determine the maximum torque T,
that can be applied to the rigid disc, if the allowable shear stresses are 120 MPa in

the steel shaft and 70 MPa in the aluminum tube. Use G = 77 GPa for the steel
shaft and G = 27 GPa for the aluminum tube.

disc

<—-%—-f50() mm —————-*-I

Qa. For the beam shown in Figure 4 determine the following:

1. Draw the shear force and bending moment diagrams.
2. The maximum bending stress in the beam.

80 kN N7 40mm
50 kN/m l _/ .1' __I,—
! i
200mm AT >40 mm diameter holes
A 1o
B C — ., -
i‘1.4m >=1.4m>l: 2.8m = ;/A’_I_mmm
| : ' | <100r'nm>
Figure 4

cross-section

Os. For the overhanging beam in Figure 5, determine the deflection at point E. Use
EI=0.91 MN.m?

400 N/m 600N

Good Luck

2/2



UNIVERSITY OF TECHNOLOGY
MECHANICAL ENGINEERING DEPARTMENT
FINAL EXAMINATION 2014/2015-15" ATTEMPT

 SUBJECT: STRENGTH OF MATERIALS, 2%° YEAR EXAM TIME: THREE HOURS
EXAMINERS: DR. HASSAN & DR. MOHSIN DATE: 14/6/2015

ANSWER FOUR QUESTIONS ONLY

Q. The rigid bar AOB is pinned at O and connected to aluminum and steel rods, as
shown in Figure 1. If the bar is horizontal at a given temperature, determine the

ratio of the areas of the two rods so that the bar will be horizontal at any

temperature changes (AT).

Steel -

E =200 GPa
a=11.7x107%°C
L=8m

a=23.0% 107%/°C
L=8m

Figure 1 @
(2. A 90 N.m torque is applied to a hollow shaft having the cross section shown in

Figure 2. The length of the shaft is 1.1 m. Determine (1) the shearing stress at
points a and b; (2) the total angle of twist. Use G = 28 GPa.

2 mm

40 mn 55 mm

4 mm

o 31_ 7

fe————— 55 min——

Figure 2
(Qs. Determine the deflection at the free end for the cantilever beam shown in Figure 3.

Use EI= 1.85 MN.m2.

6 kN \\:
\

fiz: \
N/m N

5 kN.m §:

3m 2m 2m lk

Figure 3

1/2



(. For the beam shown in Figure 4 do the following:-

1. Draw the shear force and bending moment diagrams.

2. Determine the maximum bending stress in the beam.

50 kN 52‘"{‘__'?‘

A 747 125 mm
40 kN/m 7. ' Y [somm

20 kN/m / &
mml 200mm //////, ,,50 i

/ F
A : . b Z 7, [somm
\h\ - VW22 55 om

|
l___O.Sm wl s | 1.5m . _100imm_
cross-section Figure 4

Q5. The state of plane stress at-a point with respect to the xy-axes is shown in Figure 5,
Using Mohr’s circle, determine (1) the principal stresses and principal planes; (2)
the maximum shear stress; and (3) the equivalent state of stress with respect to the

x'y'-axes.

GOOD Luck

2/2



UNIVERSITY OF TECHNOLOGY
MECHANICAL ENGINEERING DEPARTMENT
FINAL EXAMINATION 2013/2014-15T ATTEMPT

i G, SUBJECT: STRENGTH OF MATERIALS, 2¥° YEAR EXAM TIME: THREE HOURS
SITEPEPRE  EXAMINERS: DR. HASSAN & DR. MOHSIN DATE: 10/6/2014

ANSWER FOUR QUESTIONS ONLY

(4. Find the maximum allowable value of P for the

IS
column shown in Figure 1. The maximum allowable L Steeli
stress in steel is 120 MPa, in timber is 12 MPa and in ! Rl
concrete is 16 MPa. 1 Timber:
10m A = 2000 mm?

w= 12 MPa

Also, find the change in length in each part if the
modulus of elasticity of steel £=200 GPa, for timber
E=8.2 GPa and for concrete E.=17 GPa.

- #'1 Concrete:
4 A= 8000 mm?
g, = 16 MPa

1.5m

Figure 1

(2. Both ends of the steel shaft are attached to rigid supports at 4 and B (Figure 2).
Find the distance a where the torque 7 must be applied so that the reactive torques

at 4 and B are equal.

Figure 2

(. Determine the deflection at the free end for the cantilever beam shown in Figure 3.

Use E/=2.05 MN.m?,

7

Figure 3

1/2



Q. For the beam shown in Figure 4 do the following:-
1. Draw the shear force and bending moment diagrams.

2. Determine the maximum bending stress in the beam.

SQmm
60 kN i
1 //V// FOmm
50 kN/m é 7. m
 J 25 kN/m / : %
200mm é i /
! A
§ %
AN B C ‘ D ! /)// J}Omm
P ==z i = 100mm
cross-section Figure 4

Qs. Find the largest clamping force that can be applied by the cast iron C-clamp

(Figure 5) if the allowable normal stresses on section m-n are 15 MPa in tension

and 30 MPa in compression.

o / Centroidal axis \
|
: > \ ;i § 14 mm
\ 1 -
Y

\ 11 mm

I = 7800 mm*
A = 130 mm?

Figure 5

GOOD Luck

2/2



University of Technology
Department of Machines and Equipment Engineering
Final Examination 2012/2013

L Subject: Strength of materials Year: Second W

sy E Chadefotinng

MPEPRE [ivision: all branches Exam Time: 3 Hrs, &K
Examiner(s):Dr. Hassan &Dr. Muthanna Date: 20 / 6 /2013

Answer only five questions

.18
The rigid bar AC, attached to two vertical rods as shown in (Fig.1). Itis in a horizontal position before
the load P is applied. Determine the vertical movement of P if its magnitude is 50 kN.
(12 marks)

N Steel
uminum {=4m

L=3m A = 300 mm?
£ = 200 GPa |

The compound shaft shown in fig.(2) is attached to rigid supports. For the bronze segment AB, the
diameter is 75 mm, T < 60 MPa, and G = 35 GPa. For the steel segment BC, the diameter is S0 mm, 7<
80 MPa, and G = 83 GPa. If a = 2 m and b = 1.5 m, compute the maximum torque T that can be
applied.

(12 marks)

Fig.(2)

A simply supported beam of a span "length" L carries a uniformly distributed load of 6000 N/m and

has the cross section as shown in Fig.(3). Find L to cause a maximum flexural stress of 16 MPa. What
is the maximum shearing stress developed in the beam?

77

%/ 151321’2:““1 % 250 mm

%
oy

300 mm

AN

Fig.(3) (12 marks)




2

Q.4: Determine the deflection of midway between the supports and the maximum slope for the beam
loaded as shown in Fig.(4).Take EI=constant.

200 féi m

Fig(4) (12 marks)

Q.5 As shown in Fig.(5), there is a gap between the aluminum bar and the rigid slab that is supported
by two copper bars. At 10°C, A = 0.18 mm. Neglecting the mass of the slab, calculate the stress in each
rod when the temperature in the assembly is increased to 95°C. For each copper bar, A =500 mm?, E

= 120 GPa, and ¢. = 16.8 pm/(m°C). For the aluminum bar, A = 400 mm?, E = 70 GPa, and a =
23.1pm/(m-°C).

Copper
~ Aluminum

Coppei

750 mm

Z ﬁ%ﬁﬂ’ﬁﬂzfsz%f?ﬁﬂf 77
Fig(5) (12 marks)

Q.6 The stresses shown on the element as shown in Fig.(6):

4 Mpa

2Mpa ¢

s

T {__’
6 Mpa 4——-—-‘- - & Mpa

30
X

T 2 Mpa

4 Mpa

Fig(6)

Find: (a)The values of 6, and 7, when ¢=30°.(b) Determine the stresses and its directions on principal
plane. (¢) Determine the stresses and its directions on maximum shear plane. ( by using Mohr's circle
or by equations)

(12 marks)




University of Technology
Department of Machines and Equipment Engineering
First Term Examination 2012/2013

A 'i': 21 Subject: Strength of materials Year: Second year ot
MOTI®ER )ivision: all branches Exam Time: 1.5 Hrs. == :

Examiner(s):Dr. Hassan &Dr. Muthanna Date: 29 / 1 /2013

Q.1: For the beam loaded as shown in the fig.(1) and its cross-sectional area as shown
in fig.(2),determine the following:

(a) Draw the shear force and bending moment diagrams.

(b)The second moment of area (moment of inertia).

(¢) The maximum tensile and compressive bending stresses. (6 marks)
20 mm
8 KN -~
6 KN/m
L 4 KN/m i £
J E
o
o
\ N o~
j 5” 7 2m im im 2m / | | &
ke 250 mm
< y PRy Sl
15 mm
Fig.(1) Fig.(2)

Answer only one question from the following

Q.2: A composite bar made up of aluminum and steel is rigidly fixed between two
supports as shown in fig.(2).The system is initially at 60C° .Find the stresses in each bar
when the temperature increases to 100 C°. Assuming that, the supports are un yielding.

Take: oy =12x10° (m/m C°) a4=24x10° (m/m C°)

E =200Gpa EA=70Gpa (4 marks)
: £
E
E e
8 -
Wi -
/
- steel {——>-P=10 KN P
- Aluminum
]
~f—— 600 mm \!f 300 mm ——

Fig.(3)




Q.3: A motor develops 150Kw of power at 800 r.p.m which is transmitted to the gears
C & D. Gear C receives 70% of the torque and gear D receives 30% of the torque. The
shaft (BCDE) diameter is 100mm.determine the maximum shear stresses in each
segment of the shaft and the angle of twist of gear D relative to B. (Take: G=80Gpa)




UNIVERSITY OF TECHNOLOGY .
MECH;‘\NIL‘AL ENGINEERING DEPARTMENT =‘ -

FINAL EXAMINATION 201172012

a SUBJECT: STREMNGTH OF MATERIALS, 2M0 YEAR Examt TiME THREE HOURS
hsciie 2 Ll e Gy ii*!

_EXAMINERS: DR HASSAN & DR, MOHISIN DATE:  5/652012 =

ANSWER FOUR QUESTIONS ONLY '

01. A solid steel bar of diameter d=25 mm is enclosed by a steel tube of outer
diameter ¢;=37.5 mm and inner diameter &,=30 mim, as shown in Figure 1. Both
bar and tube are held rigidly by a support at end 4 and joined securely to a rigid
plate at end B. The composite bar, which has a length £=550 mm, is twisted by a
torque 7=400 Nm acting on the end plate.

(a) Determine the maximum shear stresses in the bar and tube.
(b) Determine the angle of rotation (in degrees) of the end plate, assuming that
the shear modulus of the steel is G=80GPa.

Tube
1 B -
w3 i (@) .4

Figure | .' (15 Marks)

02. The horizontal rigid beam ABCD is supported by vertical bars BE and CF
and 1s loaded by vertical force P,=400 kN acting at point A, and hinged at D, as
shown in Figure 2. Bars BE and CF are made of steel (£=200 GPa) and have
cross-sectional areas 4z-=11100 mm” and Ae=9280 mm®. Determine the vertical

displacement & of point A.

(15 Marks)

L fp=—]

==

— L3 m—f— .5 m

1 — |in
. S T ﬁj
e Y
Py =400kN 24m
le_
; (L6 m
Figure 2 Elg) _d

1/2



03. Two uniformly distributed loads are placed symmetrically on the simply
supported beam, as shown in Figure 3. Calculate the maximum value of the
deflection for the beam. Use E/=0.65 MN.m>.

300 N/m 300 N/m

F—am—s 2m

~—4m —.-I
(15 Marks)

04. The channel section carries a uniformly distributed load of 1.5W (N/m) and
two concentrated loads of magnitude W, as shown in Figure 4. Do the followings:

Figure 3

(a) Find the second moment of area of the cross-section about the neutral axis.
(b) Determine the maximum allowable value for W if the working stresses are
40 MPa in tension, 80 MPa in compression, and 24 MPa in shear.

20mm —+ |— 140 mm L 20 mm
1L5W (N/m) ~T—| | ~

C o L

|

iy

|
—r‘l.{l m|-<*— 4m ——-»-Il.{}l mL

20 mm {1 5 MHI‘RS]

Figure 4
05. The square timber used as a railroad tic catries two uniformly distributed
loads, each of 240 kN/m, as shown in Figure 5. The reaction from the ground is
uniformly distributed w (N/m). Do the followings:
(a) Draw the shear force and bending moment diagrams
(b)Determine the smallest allowable dimension & of the section if the bending
stress in timber is limited to 8 MPa.

0.5 m k?z i 1.0m h?'z m‘ 0.5m
} & -y 1

1 ! 240 kN/m H 240 kN/m
NN ). 1. 1 OO . . . SN

Her

= B
s LI LITTTTTPTY
Figure 5 w (N/m) (15 Marks)
GOOD LUCK

2/2
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Q1

2
2

A nigid block of mass M is supponed bv “roe symimetrically spaced rods as shown.

FEach copper rod has an area of 900 mm’

MPa The steel rod has an area of 1208 mm®

5

L— 120 GGPa - and the allowable stress is 70

140 MPa. Determine (he largest mass M (hat can b‘l._, supporied.

Q2

G= 83 GN/mv’.

T

Vg

A {\ L .
i x\‘m 'fd_.-r”" H
Sreel Capper =3 s
240ma | 160 mm (./J ey
el TEes Fe g L it
E = Zagy s tEE & s
e M0 - o P e
s i o
r Jr:-
7777 7 7"
&7z
A stepped steed shalt consists of a hollow shaft 2 m long. with an outside diameter of
G mm and an inside diameter of 70 mim, rigidly attached to a solid shaft 1.5 m long,
and 70 mm in diameter. Determine the maximum torque that can be applied withouwt
exceeding a sheanng stress of 70 MIN/m? or a twist of 2.5 deg in the 3.5-m length. Vse
W ﬁ _.,;I-‘.I"“
R /7“ .?JFJ"
1]
- HR;
i
2m
- g

Q3

+ ¥= 208 GPa: and thé allo ﬁﬁfé"ﬁress is

Fhe inveried T section of a 4-m simply supported beam has the properties shown in
the figure. The beam carrics a uniformly disiributed load w over its entire lengih,

Determine w il oy 30 MPaaund oo 70 MPPa,
N, ey
W Mm|
A A
R.-‘ RH
41
e ]

Loam 207100 now’

g

140 mim

MNA

E0



FICJJ < 11,

/Z’mn A= &-{\_#_ -
Q4 i S @'-.,«J--
A concentrated load of 300 N is supported as shown in the figure. Determine (a) the
deflection under the Jead, and {b) the maximum shear stress at point C. The beam has BN
2 square cross-section of 2 em*em and am'd—mn GPa i
300 N : A )
E = T
Ay 7 L

Y o e
h+ i ,i:c 2 c:‘v;
K

2m im
sy -
7l .

Q3

Draw the shear foree and bending moment diagrams for the beam loaded as shown tn
the figure.

SOEN

A I

i
Y

Q0

Al apoint in a matcrial under stress there 15 a compressive stress of 200 MN/m? and a
shear stress of 300 MN/m? acting on the same plan. Detenmine the principal stresses
and the dircetions of plancs on which they act. If the yield stress for this matenial 13
400 MPa, use the maximum shear stress failure theory to check if the matenial kas

reached the vield poind or not.
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=
A steel rod of cross-sectional arca 00 n? and a coaxial copper tube of cross-
sectional area 1000 min® are lirmly attachedGut their end o an aluminm rod of LTSS
sectional arca 800 mm? to form a compoutts bar as shown, Determine the siress in
each material and 1otal contraction of the bar when an axizl 100 kN compression {oree
15 applied,
Take E = 200 GPa For stecl, E = 100 (P4 for copper, and B = 7 GPa for aluminum.

Sieel Copper Aluminum

Y $ 100 kN

1.5m 0.7 m
- >+< .

Q2 :
A Slepped shafl consists of hollow shafi (.8 m long and 50 mm outside diameter and
253 mm inside diameler) and a solid shaft {(0.45 m long und 235 tmun diameter), is loaded
by two lorques al B and al D acting in the same dircction and fixed at £ as shown.
Determine the rotution of end 4. lake G—8( GPau.

150 Nan b r966 N.m

C E
L o
A 4& S ey B T R A (TR i
[,
P e B T R S e R O e
t2m 0.3 m :::
{145 m 5 zQ___&'rn -
| | o} —_—

Q3 -
Draw the shear force and bending moment diggrans for the beam loaded 25 shown n
the figure using the semi-graphical area method.

SO kN

0.6m
atk kim -l'-l
E:nﬂﬂ]ﬂﬂ]]ﬂm o |
A = F.
[.2m B, LN
K. - o kM Ry
Zm
2m woo

B o
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A seen in the fipure, a steel rod AC af crcgs—sccti onal arca of 100 mm® and a hrass
rod CL of the same cross-sectional areq & joined at point € to formi the 5.5 m rod

ACD. Caleulate the displacements of points B and 3. Take F= 200 GPa for stee! anl
L= 105 GPa for brass. 5 :

) it v (" : 2
“ Y. N sy AN
o i—->~ S Arass
Py I : [
.-__,.-" = Srevf _____----'—:—:.I._f,vx . i -
1.5m e i 2m _’J
..._—-_-..r-q— ‘—. s +

2
A solid steel shaft s built in gt A and R as shown in the fgure. Determine the
allowable wrgue T if the shear stress is lirnited 101060 Mpa.

oy

s
2 T
A i 4em : ': Jem E B

7acm 4.5 ¢m
= .

Q3
Draw the shear (oree and bending moment dizgrams for the beam joaded s shown in
the tigure.

8 kMm 20 kM o ks
LI
{ — 1 E
(3 ;
t.3m .3 m iin im
J-l e |y — e

Ra12.8 kN n=142 kN



Q4 e o
An overhanging beam of T-shaped cross section is ipaded as shown in the figure. At
point B determine: (g) the maximum tensile and compressive stresses {h) maximum

shearng stresses. R

!<— 60 o +| ¥
J kN
’ A 20mm  § 30mn
4 FMim = + _.I ..... — MA s
A |
+ l Gl s S0 nun
R
Ba im 2 1m
it rrr——{imLuiel] - =
—PJ L'— A0 mm
Tes136%10° mm* i

L

v

Q5 ("f'( 2y '\,.l . -'I

A state of planc stress is described in the figure shown. Construct Mohr’s circle and
determine (1) the principal stresses (b) (he maximum shearing stress (¢} the novmal
stress at phuic of maximum shear siress (d) the yiclding stress of the muaterial
according 1o maximum notmal Stress theory (¢} the yielding stress of the material
according 10 maximum shearing stress ihcory.

2ij_|Pa+ R
-

— 5 MPa

Tmpai_i T—h?mpa

5 MFa =——

+2MP3

Q6

In the structure showa in (he figore, u rectangular stec] bar AB is constructed of 2 cm
by 3 em scction. What is the load 1 that would cause buckling in the column? Take
FE~200 GPa and assumc that bar ADB is hinged from both ends {free to rotale).

#71
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UNIVERSITY L% TECHNOLOGY o 1

MECHANICAL ENGUZERING DEPARTMENT
FINAL EXAMINATION 010/°2011 28 ATTEMPT

QU"_H L STREMGTI OF MATERIALS, 2" YFEAR [II l¥An VIME THREF HOILIRS k- .
EXAMINELS: THL. HASSAN & DR, MUHSIN ] DATE: 13 /211 Chit X
Cl

__________________ ANSWER FOUR l_JH INONS ONLY
. A rlgld bar is supported by a pfrf::'at A and two 30 mm dlameter cables at

points B and D, as shown in I"Igul"L o. ‘The cables are made of steel with an

2
clastic modulus of 200 GPa. Deterniane the movement at the end of the bar
(point I=}. (15 Marks)
1 |
E &m
20 mm EEETE 3 ;
dig. cables  fT---..___ | )
11.45 KN T 5
, A j B & pf &
Fipure 1 EGH & ]

Q2. A composite bar is constructed trom steel rod of 25 mm diametr
surrounded by a copper tube of 50 mm outside diameter and 25 mm inside
diameter. The rod and tube are joined by two 20 mm diameter pins, as shown in
Figure 2. Find the shear stress set up in the pins if, after pinning, the temperaturce
is raiscd by 50°C. For steel £=210 GPa and w=11x10" per °C. For copper
£=105 GPa and a=-17x10" per °C. (15 Marks})

Copper

Figure 2



03. The circular shafi shown in Figure 3 is subjected to torques at C and D of
values 3T and T, respectively. Determine the value of T if the angle of twist at
I is not 1o exceed 1°, and the maximum allowable shearing stress in the shaft is

70 MPa. Given Gy = 40 GPa, Gy = 80 GPa, (15 Marks)

50 mum Brass 37
ule

Sreel T

bar

30 mm 40 mm
1.5 1 Q.4 pp——-
Q.

l1m

Figure 3

B4. Determince the deflection at point I} for the beam shown in Figure 4. Use
Ef=5.1 MN.m’, (15 Marks)

40 kN
2 ENm
r ‘ l t 1 l l l !
BN T ( C | |
._::f-_‘.j;l;."-.'- 20EN-m
A
- 5 m i 5m

Figure 4

08. For the beam shown in Figure 5 determine the following:-
1. Draw the shear lorce and bending moment diagrams.

2. The maximum bending stress in the beam.

(15 Marks)
1
SN 100 kN
: m i
u" 20 kN/m : 40 mm diameter holes
A [
AN Z |C NS
=__1I5m.__=1.5rn__l____ Im s

cross-seclion _rlgurc 5

GOOD LUCK
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Q1: A steel bar 50 mm in diameter and 2=n long surrounded by a shell

of cast iron 5 mm thick. Compute the loa3) that will compress by
combined bar a total of 1 mm in length ¢22m . For steel m, E=200 Gpa,

and the cast iron , E=100 Gpa. o

Q2
A steel wire 10 m long, hanging vertically supports a tensile load of
2000 N. Neglecting the weight of the wire, determine the required
dizmeter if the stress is not exceed 140 MPa and the total clongation is
not exceed 5 mm. Assume E= 200 GPa.

QO3
Write shear and moment equations for the following heam loaded.
And sketch the shear and moment diagrams.

My kN
20 kIN/m
l ¥ . ¥ ¥ l |
F Y & :
R1=63 kN l R2=67kN
G Sm AP Sm R L |




Q4
Drive the simply supported beam deflections formula (Double
integration Method).

Q5: A castiron link is 40 mm wide by 200 mm high by 500 mnm long
The allowable stresses are 40 MN/m*s in tension and $0 Nlem"‘-m in
compression, Compute the largest compressive load that ean he applied
To the ends of link along longitudinal axis that is located 150mm above

the bottom of the link.

Qob:

At a certain point in a stressed body, the principle stresses are{ 80) Mpa in
x-axis and {(— 40 ) MPa in y-axis . Determine the normal and shear stresses
on the planes whose normals are at (+30) deg. And (+120) deg. With the x-
axis . Show your results on a sketeh of a differential element.
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A rod is composed of three segmen< shown in [ig. (1) and carries the
axial loads pl= 120 kKN and p2= 50 SN . Determine the stress in each
material if the walls are rigid.

200

Q2

A hollow steel shafl of 400 mm external diameter transmits

9 MW and 120 rev/min.Jf the angle of twist measured over

a length of 2 m is .45 degand G js 830 GN/m? Lestimate the internal
diamecter of the shafi.

Q3:
Write the shear and moment equations of the beam loaded as shnwn in
fig.2. Also sketch the shear and moment diagrams.

00 mm . 400mm 300 mm
/]" Ll | Lt
a It vl
i
A Aluminum Sleel
Eitgnze . A=1200 mm*  A=600 mm*
A=2400mm® e ghGpa E=200GPa
I.—%4% UPa
{Fig.1}
200 kI
; 10 kN/m
20 EN/m + — |
F 1|'r'“' r ! ¥ l 1|T + k. i ¥ l ¥ ‘i’ o
- N 4. 1 e
.....‘EL.. 1im m e _rn+
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