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The Paper consists of 8 questions, Answer 3 questions only

I. A simply supported beam is shown in Figure Q1.
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Figure Q1.

Find the support reactions at A and B. (4-Marks)

Determine the moment at B (4-Marks)

c. Write the equations for the variation of bending moment and shear force along
~ the beam. Hence draw the bending moment and shear force diagrams (Note:-.
show your origin and sign convention clearly.(12-Marks)

gp

2. An uniform cantilever structure shown in Figure Q2 is a part of a support structure
for a chimney. Due to the wind the cantilever structure is subjected to a load /unit

length of g(z)= 9o (L )

4@ =2 (L)

Figure Q2.
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a) Denve the expressmns for Bendmg Moment (BM) and Shear Force (SFy ata
4 distance y away from the bottom (8-Marks)

- b) The cantilever structure has the bending stiffness EI and is straight and verhcal
when unloaded. Find the deflection at the tip of the cantilever. (12-Marks)

a) Show that the circumferential (hoop) stress and 1ong1tudmal stressin a cyhnder
w1th internal pressure p is given by

hoop stress, oy = pr/t and longitudinal stress, o, = prl2t wherer is the radius
- and tis the thickness of the cylinder. (6-Marks)
- b) Due to these stresses longitudinal strain and circumferential strain can be
written in the following forms.

& Z'E(G'z —Vvo,)

Write the expression for the change in volume of the cylinder whose radius is r
and length equal to unity. Assuming £ ,and &, are small quantities show thal:
- the volumetric strain can be simplified to 2, + £, (6-Marks)

) A cylindrical air 'vessel which is made of steel is 2 m Iong. The external dlameter
of the cylinder is 45 cm and its thickness is1 cm. Find the increase of external
diameter and increase of length when pressurized to 1 MN/m2. E-200 GN/m?
and v~ 0.25. (8-Marks).

a) A steel column is shown in Figure Q4a. Calculate the Euler buckling loads
i) When both ends are fixed : -
ii) When both ends are pinned (8-Marks) L~ 4 m 5 B - QOOG(N""

25 mm

25 mm
Figure Q4(a)
b). Itwas further found that the member is not perfectly straight. This initial
curvature vpcan be approximately assumed as v, = &, Sin(—j‘;’—c)

Consider the case when both ends are pinned (Figure Q4(b))
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Figure Q4(b)

i) Show that the bending moment at A can be written as
M = P(v, +v) where v is the deflection at A (3-Marks)
if) Show that the differential equation for the column can be expressed as

dx_+k2v = —k?v, where k* = p/ EI and v, =6, sin(-—fg—) (3-Marks)

iii) The general solution for the above differential equation is
: 2

v=Acoskx + Bsinkx+—#—-sin—m—c Show that A and B become zero

4 2
. "
using appropriate boundary conditions. (Points-3)
iv) Show that the deflection at the mid span is given by v =, ( Pe )
: : Pe—

where Pg, p, = % and P is any load that is always less than Pg(3-Marks)

5. The governing equation for a cylindrical shaft under torsion can be expressed as.
T © G

J r L
a) Explain the meaning of each term. You may use a figure to elaborate your
explanations. (6-Marks)
b) Write three assumptions associated with the above tosion formula. (3-Marks)
¢) The power transmitted by a shaft is P=T w where T'is torque and w is the
angular velocity (rad/sec)
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A ships propeller has external and internal diameters 25 cm and 15 cm
respectively.

i) Determine the power that can be transmitted at 110 rev/min with the
maximum shearing stress 75 MIN/m?2(6-Marks)

ii) Find the twisting angle in degrees of a 10 m long G= 80 GN/m2(5-Marks)

6. Ata point of a material the stresses forming a two dimensional system are
o, =50
o, =30
o, =20

Face in which stresses
are required
- q

‘ f 20
30
Figure Q6

All stresses are in MN/m?2
a) Draw the Mohr's circle showmg the important points. (5-Marks)
b) Determine the ma]or and minor principle stresses. (5-Marks)
c) Determine the maximum shear stress and the direction. (5-Marks)
d) Determine the stresses in the plane given above.( 5-Marks)

7.2a.) ‘Cross section of a steel cantilever beam is shown in Fig Q7
The length of the cantilever is 3m from the fixed end. If the allowable stresses in
tension and compression is 150 MPa. Find the maximum uniformly distributed
load that can be applied to the beam. (12-Marks)

80 mm

| [40 mm

20 mm

120 mm .

[40 mm

80 mm |
Figure Q7.
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b.} If a solid circular section is to be used instead of the above section what is the
radius of the section (You may neglect the effect of self weight).( 8-Marks)

8. a) Three moment theorem given below is for the structure in Figure Q8(a). Explain
v ' _the meaning of each term in relation to the structure. You may use the numbers in
the figures to explain their meaning,. (6-Marks)

L

M, ‘+Mc-[—L*—+—£?—]+MR =
El EI ' E,I, " E,1,

_l: 6X: A

6X rd, ]
+

£\, £y,

Figure Q8 (b)- Free bending moment diagrams

b) Find the bending moment at C using Three moment theorem and draw the
bending moment diagram for the structure shown in Figure QB8(c). (Hint,

Assume EI is constant) (14-Marks) -

10 kKN/m

Im

2m

Figure Q8(c)- Loading system
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