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Instruction: Attempt ANY FOUR questions Time allowed: 3 hours.  Units: 3

Question 1 (15 marks)
Explain the following

a)  Section Modulus and Moment of Resistance (3 marks)
b) Bending Stress and Shearing Stress (3 marks)
¢) Second Moment of Area and Radius of Curvature (3 marks)
d) Slope and Deflection in beams (3 marks)
e) Bending Moment and Shearing Force (3 marks)

Question 2 (15 marks)
a) A circular bar is subjected to an axial pull of 180 kN. If the maximum intensity of shear stress
is not exceeding 65 N/mm?, determine the diameter of the bar. (5 marks)

b) A beam in Fig. 2b is a rolled steel of an unsymmetrical I-section. If the maximum bending
stress in the beam section is not to exceed 40 MPa, find the maximum uniformly distributed
load (UDL) that the beam can carry over a simply supported span of 5 m. (10 marks)
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Question 5 (15 vrarks)

a) Find the elongation of the bar shown in Figure 3a, when it is subjected to an axial tensile of

300 kN. Take modulus of elasticity ‘or the bar material as 200 GPa.
' (5 marks)
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b) A floor carrying a load of 6 kN.m?is supported on a timber joist of 100 mm X 200 mm over a

span of 4 m. Calculate the spacing 0. joisi« i the bending stress is not to exceed 10 N/mm?,
, (5 marks)

c) A beam of triangular cross section havine sese width of 100 mm and height of 150 mm is
subjected to a shear force of 13.5 kN. Fin< the value of maximum shear stress and sketch the
shear stress distribution along ti:2 depth of beais. (5 marks)

Quesiiiz 4 (15 marks)
S . bd?
a) Show that the moment of inertia /« or & recranguiar section is 1—2 (10 marks)

b) A simply supported beam 3 m long is carrying a point load at its centre. If the slope at the end
of the beam is not to exceed 1°. fir.! the deflent’. ' at the centre of the beam. (5 marks)

Destion £ (15 marks)
a) Show that the maximum shearing stress 7. . ¢f a rectangular section is 1.5 Tave (7 marks)

b) A cantilever beam with a point load *"" at the {ve= end has its maximum slope i’ and deflection
oy . wi? w3 . - . d?y
—_— et B ]\'\‘ - —
¥’ equationas ——  and opr - Derive these equations. Take El oz =M
; (8 marks)
Quuitic 10 (18 nuarks)
a) A cantilever beam is 5 m long and has 1 l-ud 0f 30 kN/m accros its span. The deflection at the
free end is 3 mm downwards. The redalus of clasticity is 205 GPa. The beam has a solid
rectangular section with a depth > times the widu. (D=3B). Determine (i) the flexural stiffness
(ii) the dimensions of the section. (6 marks)

b) Fora beam under bending, show that o /E = y/R
(9 marks)




