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Q1 (a)

(b)

(c)

What are of the Factor of safety (FOS) in the stress and strain analysis.

(2 marks)

A steel rod Figure 1 (b) have Modulus of Elasticity 200 GPa , U= 0.3 with diameter

d =15 mm. Find the change of diameter of the rod.

20kN -—0 d=15mm )—» 20kN

pd oy
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200mm

(13 marks)
Figure 1 (b)

A steel rod Figure 1 (c) 500 mm long and 20 mm x 10 mm in section is subjected to
an axial pull of 300kN. If the Modulus of Elasticy is 2x 10° MPa. Calculate the

Stress, Strain and Elongation of the rod.

Figure 1(c)

(10 marks)
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Q2 (a) Draw a shear force diagram and bending moment diagram for a simple supported

beam as shown in Figure 2 (a).

10 kN

Figure 2 (a)

(i)  What is the force at the point A
(9 marks)

(i) Draw the Shear Force Diagram (SFD) and Bending Moment Diagram (BMD) of

the beam as in Figure 2 (a).

(16 marks)
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Q3

(a)

(b)

Determine the second moment of area for beam cross-section as shown Figure 3 (a)

below:

200 mm
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20 mm
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Figure 3(a)

20 mm

v

T

h=140

(8 marks)

A cast-iron machine part Figure 3(b) is acted upon by a 3 kNm couple. Knowing E

= 165 GPa and neglecting the effects of fillets, determine (a) the maximum tensile

and compressive stresses, (b) the radius of curvature.

70mm

s
N

b
~

M= 3 kNm

~
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S0mm

20mm

Figure 3(b)

$ 30mm

(17 marks)
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Q4 (a) Pulleys D and E, which are attached to solid circular DE and EG, are subjected to
the torque illustrated in Figure 4(a). Determine the minimum diameter of shaft EG
for which the maximum shearing stress in the assembly is not raised in order to

lower the overall mass of the assembly.

J&»

Ta= 550 Nm

Figure 4(a)

(10 marks)

(b) Two solid shaft AB and BC of aluminium and steel are rigidly fastened together
at B and attached to rigid support A and C as shown in Figure 4(b). A torque of
200Nm is applied at junction B. Modulus of rigidity of aluminium and steel are
3x10*N/mm?” and 9x10* N/mm?2.The diameter of steel is 40mm. Calculate minimum

shearing stress in each material and the angle of twist at the junction.

] L

] d= 60mm { steel ?

; aluminiurr‘ [~

< i > &

< - m
m \A
Figure 4(b)
(15 marks)
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Q5

(a)

(b)

A cylindrical pressure vessel is 20 mm thick. The diameter of vessel is 500mm and
length is 3 m if hoop stress is 140 MPa. What is the internal pressure and change

in length of vessel. E=210GPa, p =0.28

(10 marks)

A closed cylinder vessel made of steel -plates 4 mm thick with plane ends carries
fluid under a pressure of 3 N/mm?® The diameter of the cylinder is 250mm and
length is 750 mm. Calculate longitudinal and hoop stress in the cylinder wall and
determine change in diameter ,length and volume of cylinder . E= 2.1 x 10° N/mm?:

n=0.286

(15 marks)
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Q6 (a) Find the Ox’, Gy’ Txy’ for the element shown in Figure 5(a) if the element was
rotate  60° clockwise.

150MPa

T > 75 MPa

150MPa

-

Figure 5(a)

(10 marks)

(b)  The state of plane stress at point on a body is represented on the element shown in

Figure 5(b) . Determine the maximum in plane shear stress and associated average

normal stress.

90 MPa
T S 60 MPa
Ox 20 MPa
Figure 5(b)
(15 marks)
-END OF QUESTIONS -
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