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1. A bar fixed at one end is subjected to a point load Pex at point B which (25)
is at a distance of 2 m from the fixed support as shown in Fig. 1. The
free end is at a distance of 0.1 m from a rigid wall. Assuming the Young
modulus to be E = 1 Pa, cross sectional area to be A = 1 m2, and using a
1D approximation τ = Eǫ, find the stresses τAB and τBC in sections AB and
BC for the following two cases: (i) P = 0.01 N, (ii) P = 0.1 N.

2. A frame has pin joints at A, B and D, and is subjected to a vertical load of P (35)
as shown in Fig. 2. Assume the Young modulus and areas of both members
to be E and A, respectively. Find the normal stress in the member BD and
the average shear stress in the pin at A assuming the diameter of the pin to
be d (note that the pin at A is in ‘double’ shear).

3. A semicircular vessel of radius R and unit width (into the paper) is filled (40)
with water which exerts a pressure of ρgy (or ρgR sin θ) on the vessel surface
as shown in Fig. 3a. Determine the (internal) axial force N , shear force V
and bending moment M shown in Fig. 3b as a function of θ for θ ∈ [0, π/2]
(for θ ∈ [π/2, π], the relations can be found using symmetry). You may use
the relations sin 2θ = 2 sin θ cos θ, 2 sin2 θ = 1 − cos 2θ. While solving for N
and V , it may simplify things if you write your equations in the form

K

[

N
V

]

= f ,

where f is a 2 × 1 vector, and K is a 2 × 2 matrix that can be inverted to
find N and V .
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