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Question (1): (12 Marks)

For the shown cross-section, determine the following: 18 cm

(@) The location of the centroid. 2

(b) The moments of inertia about the centroidal axes. 5em1
o . cm

(c) The direction of the principal axes.

(d) The principal moments of inertia. 10 cm 3 il

Note: Divide the cross-section to 3 elements as shown on the figure. 5em

Question (2): (12 Marks) L L L
A rod of variable cross-section is subjected to axial Tl 15 T 131 131
loads as shown. Determine the maximum safe value
of axial load P.

Bronze Aluminum Steel
A=200 mm?> A=400 mm?>  A=500 mm?>

Given Data:

Allowable stress for bronze = 100 MPa —— —_—
Allowable stress for aluminum = 90 MPa P

Allowable stress for steel = 140 MPa 2P 3P

Question (3): (12 Marks)
A horizontal force P is applied as shown to a 4y
I-section. The properties of the I-section are:
Area, A = 4806 mm?

Section Modulus, Z = 406x10> mm®

Section Modulus, Z, = 48x10° mm® \
Determine the largest permissible force P if the 120 mm
compressive stress in the member is not to exceed

80 MPa. Neglect the member weight. !
Question (4): (12 Marks) a H°P"Z°”ta' roree
For the shown column of variable circular cross-section: — & 50 kN.m
(a) Draw the twisting moment diagram. 118 A
(b) Determine the maximum shear stress in each om Radius =5 cm
part (AB and BC).
(c) Determine the angle of twist ¢ of section A with + S 200kN.m
respect to the fixed support at C. T g 4T B
G =8000 kN/cm? r=— and g=—~
Question (5): (12 Marks) 3m Radius =7.5 cm
For the shown beam, calculate and draw the shear 100 cm
stress distribution over the cross-section at a. I—y| C
A i .
50 kN | | :20 cm
25 kN/m l 60.77
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Cross-section of the beam
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