Applied Elasticity (ME40605/ME60401) Mechanical Engineering
Autumn Semester, 2020 IIT Kharagpur

Problem Sheet 1: Mathematical Preliminaries

1. What is the order of the following tensors? Expand each of them and write the corresponding matrix
form.
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2. In the following, A and B are second-order tensors and v is a vector. Using the component form,
rewrite each of the following in indical notation. Also write the corresponding matrix form.

(i) A -v (i) AT - (iii) A-B (iv) AT-B (v) A-BT (vi) AT-BT

3. Taking the trace of A -B, AT - B, and so on result in scalar quantities. If we define A : B := A;;Bij
and A - -B := A;; Bj;, then verify the following:
(i) A:B:=A;B;j =tr(AT-B) =tr(BT - A) = tr(B - AT)
(1) A--B:.= Aiiji = tI‘(A . B) = tI‘(BT . AT> == tI‘(AT . BT)

4. If A;; is symmetric and B;; is anti-symmetric, show that A;;B;; is equal to 0.

5. The transformation of a second order tensor is brought about by the rule Agj = QipQjqApq. Verify
that the transformation rule in compact form is A’ = Q- A - Q". Then carry out the transformation

of
1 0 3
A=10 2 2
3 2 4

into a new coordinate system found through a rotation of 60° (/3 radian) about the x3—axis.

6. An isotropic properly is such that it is identical in all directions. Show by using transformation rules
that ad;; is a second-order isotropic tensor.



