UNIVERSITY OF CALIFORNIA, BERKELEY College of Engineering

Advanced Mechanics of Materials (C131)
HOMEWORK I (due on next Friday)

Problem I-1

Simplify each of the following expressions by employing the summation property of the Kronecker

delta. Perform summations over the range 1,2,3 for (e) and (f).

(a) 0i05n;  (b) @ijdin;  (¢) 8ij0,n0ni;
(e) 0ij0i55  (£) 0si, (8) AiBjdij — BimAndmn -

Problem I-2

Consider two Cartesian coordinates with basis {e;} and {e’}, i,j =1,2,3. Let,
¢y = cos(e},er), mi:=cos(e],ez), np:=cos(e},es),
Uy = cos(e),er), my:=cos(ey, ey), ng:=cos(e,,es),
03 = cos(es,er), ms:=cos(es, ez), ng:=cos(e},es),

where cos(e], e;) denotes cosion of the angle between €] and e;.

Show
Zim?eni=1,i=1,273
and
6152 +mimg +ning = 0
lol3 +moms +nony = 0
l1l3 +mimz +ning = 0
Problem I-3
Show ~ _
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[Bi;] = % 5 95
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= 0 2
L 5 5

is orthogonal, that is, [Bit][8;] = [67][6ks] = [05]-

Problem I-4
For the matrix
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calculate the values of

(a) i,
(b)  aijai;

(¢) a;jaig, when j=1,k=1, and when j =1,k =2

Problem I-5
Assume the coordinate transformation matrix between old coordinate {e;} and the new coordi-
nate {e;} is,

/2 —V3/2 0

Qul=| V32 12 o0 (10)
0 2 1
and the Cauchy stress in the old coordinate system is
10 1 0
0 1 1

Find the Cauchy stress components in the new coordinate, i.e. [a;j].

Problem I-6 Write the following governing equation of hydrodynamics (a special form of Navier-
Stokes equation) in terms of indicial notation,

1
8@% + (V . grad)v = f — ;g’rad P =+ VAV (12)

where u is the velocity vector, p is the pressure (scalar), f is the body force vector, p is the density
of the fluid, and v is the viscosity.
The differential operators,

grad := %ei, and A:=— . (13)



