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Q1. An elastic layer is sandwiched between two perfectly rigid plates, to which it is bonded. The
layer is compressed between the plates, the direct stress being o, Supposing that the
attachment to the plates prevents lateral strain ex, &y completely, find the apparent Young’s

modulus (that is, ﬁ) in terms of E and v. [4]
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Q2. The stress array relative to axes (x,y, z) isgivenby: T=|1 6 0| MPa.
2 0 8

(a) Determine the stress invariants of T. (b) Out of these three stress invariants, which one is
responsible for failure of a ductile material and why? Give justification of your answer.
(c) compute the principal stresses and octahedral shear stress. [6]

Q3. The displacement field is given by: uy = k(x2 +2z), Uy =k(4x+ 2y2 +12),U, = 4kz° where

k is a constant small enough (k = 107 to ensure applicability of the small deformation theory.
Determine [10]
(a) the strain matrix at point P (3, 2, 4)

(b) the principal strains and the direction cosines associated with minimum principal strain

(c) the strain along PQ: ny, =0,ny; =1/v2=n,y

Q4. Member ABC in Fig has a uniform circular cross-section with radius r that is small compared

with R.
Determine (a) the pin reaction at C (b) the horizontal component of the displacement of point
B and (c) the change in slope of the cross section at point B for the member. [10]
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£3-016% +1y6-J3=0
Volumetric strain e texteg=éxtey+e, =36 x1073 [1M]

£ —&=12.08x10"°
Deviatoric strain components Ep—& = ~8.83x1073 [1M]

£3—&=-3.25x1073

2 2 2
€pg = ExxNx +EyyNy +E22N7 +¥xyNxNy + 7y, NyN; + ¥ 2NNy = &pg =17.76k [2M]

COSH =Ny Ny, +Ny Ny, + Nz1Nz, [1M]

1

2e,N N, + 25yynylny2 +2¢,n,,n,,

c0sd’ = : + 7, (NaNy, #1050 )+ 7, (N0, +0,0,,)
(1+8pq)(1+5pr) 7/xy x1'ly2 x2'y1 7/yz y1''z2 y2'lz1
+7zx (nxlnzz + nXZnZl)

6’ —0=55.5-54.82 = 0.68 [2M]
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