
2.20 Marine Hydrodynamics Homework #1(a)
Due: September 22, 2009

Question 1: Tensor Notation

Given:

~A = 〈2, 3, 4〉 B =




0 2 −2
−3 1 −1

6 −3 −1


 ~C = 〈1, 3, 8〉

εjkl =





1 if (j,k,l) is (1,2,3), (2,3,1) or( 3,1,2)
−1 if (j,k,l) is (3,2,1), (2,1,3) or( 1,3,2)

0 otherwise

calculate

1. AiBkkCj

2. AiCjδijBkm

3. AiBjkCmδijδkm

4. εjklAiCkBli

Question 2: Taylor Series
Given f(x) = e2x sin(x) where x ∈ R calculate a f(0.1) using a three term
Taylor Series expansion of f(x) about x = 0. Show the procedure.

Question 3: Vector Calculus

1. Given φ(x, y, z) = x3y2z+cos(x2)+2 ln(yz) and ~V (x, y, z) = uî+vĵ+wk̂,
calculate:

(a) ∇φ

(b) ∇2φ

(c) ∇ · ~V
(d) ∇~V

(e) ~V · ∇~V

and state if the result is a scalar, vector, or tensor.

2. Solve C5, C6, and C10 from the Supplemental Problems
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