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1. Read the exam information carefully and adhere to it:
question types, answer sheet format, pen type, necessary
tools, total exam marks, and exam duration.
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Ensure that all your question pages are available. L ALY Claia g A e a3 2

Do not place any exam-related materials close to your seat. il G L laieVU Alall <l o gall gums giny .3

4. Mobile phones are prohibited and must be completely
turned off, not in airplane/silent mode. Follow the
supervisors' instructions regarding phones.
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5. Use of headphones or any type of smart devices
(visual/auditory/sensory) is prohibited.
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6. Do not use/bring additional papers for the exam; you will
be provided with the necessary papers if required during
the exam.
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Problem 1: (6-Marks)

A 4-ft section of aluminum pipe of cross-sectional area 1.75 in? rests on a fixed support at
A. The 5-in. diameter steel rod BC hangs from a rigid bar that rests on the top of the pipe
at B. Knowing that the modulus of elasticity is 29000000 psi for steel and 10400000 psi

for aluminum pipe, determine

1. the deflection of point C when a 15-kip force is applied at C, and

2. the shear stress between the steel rod BC and the nut if the nut-height is 0.5 in.

disp:=P*Ls/Es/As+P*La/Ea/Aa;

Es:=12910
Ea:= 10410
P = 15000.
di=>5
Ls := 84
La = 48
T i 25 T

4
Aa = 1.75

disp = 0.04177324208
stress = 1909.859317
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Problem 2: (6-Marks)

Two solid cylindrical rods are joined at B and loaded as shown. Rod AB is made of steel
(E =200 GPa) and rod BC of brass (E =105 GPa). Determine
1. the total deformation of the composite rod ABC, and

2. the normal stress in BC

detotal:=Ps*Ls/Es/As+Pb*Lb/Eb/Ab;

Es =2.0010" .
Eb = 1.0510" l
Ps = 30000 E it
Pb := 70000 | .
Ls := 0.25 250 mm |
Lb = 0.30 Jj” kN
ds = 0.03000000000 : A
db = 0.05000000000
As = 0.0007068583472 300mm  —= =—50mm
Ab = 0.001963495409
detotal == 0.0001549108113 Cid

sigBC = 3.565070724 10’
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Problem 3: (6-Marks) 0.02 in. '

Determine _ _ e Tet J
1. the compressive force in the
bars shown after a temperature "
rise of 170°C, [ Br Al
2. the corresponding change in
length of the bronze bar, and
3. The bearing stress between the

I8 in. ——

)

Bronze Aluminum
Bronze and the wall A =24in> A =28 in>
E =15 X 10° psi E = 10.6 X 10° psi

a=12xX107%¢c a=129x1079°C

delT:=T*La*alfa+T*Lb*alfb;
Eq:=-Fb*Lb/Ab/Eb-Fb*La/Aa/Ea+T*La*alfa+T*Lb*alfb-g;

T =170

Ea =106 10’

Eb:= 1510
La = 18
Lh = 14

alfa == 0.0000129
alfb := 0.000012

Aa =238
Ab =24
g:=0.02

delT := 0.0680340

Eq :=-9.953578916 10~/ b + 0.0480340
Fb = 48258.01896
delb == 0.00979299263
dela == 0.01020700737
0.02000000000
sigh = 20107.50790
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Problem 4: (6-Marks)

Two solid steel shafts, each of 30-mm
diameter, are connected by the gears
shown. Knowing that G=77.2 GPa,
determine

1. the angle (degree) through which

end A rotates when a torque of
magnitude T=200 kN-m is applied
at A, and

2. the shear stress in the portion DE.

14 = 200

V--z‘-,__»‘ " : ' ‘, o i
| : \ ()2 m
30 mm —~ i

1C == 300.0000000

= 77210"

LA =009

LC =05
3

ok 10

Ip = 0.0007952156405
phiAd = 0.00002799894544
tauaDFE = 56588.42420
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Problem 5: (6-Marks)

Two solid steel shafts (G=77.2 GPa) 250 mm

are connected to a coupling disk B and Pl

to fixed supports at A and C. For the S0 |

loading shown, determine L

1. the reaction at each support, [/ B 3

2. the maximum shearing stress in R RY.
shaft AB, and - A,:// 2

3. the maximum shearing stress in ~a 5:)\111111
shaft BC. W

Gi= 77216

IA =02

LC = 0.25

1

=

.19

€= 300
Ipa = 6.135923152 10’
:

Ipc = 2.047077481 10

EQI :=-4.222141495 10~ 74 + 0.00001581934245 7C
TAA = 3.746758006 7C
1CC = 0.2668974079 TA
EQ2:=TA + TC + 1400
SS = {TA= —1105.061855, 7C = —294.9381448 }

tauadB = 4.502427050 10
tauaBC = 2.737475646 10’
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