Answers to Selected Problems: Chapter 1
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8. (a) a scalar, equals the trace of a second-order tensor
(b) 3 functions of the 27 components of a third-order tensor
(©) 9 components of a second-order tensor

(d) scalar
9. abcd,
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1. The principal invariants are
[, =t'T=3
I, = LtrT)” - tr(T?)] =2
I, =detT=0

and the eigenvalues are 0,1,2
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7. (©) Spectral decomposition is
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U is the square root of this.
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cosfd —sinf 0
1. (b) [Q]=|sin@ cos® 0
0 0 1

(c) u=(—6cos6?—3sir16')e{+(6sin¢9—3cosé’)e'2+e'3

1.14
2x, 0 0
1. (a) gradv=| 0 0 2x,
0 2x, O
2x;
b))  (VRv)v=|2xx?
2x,X;
2. Viu=o0
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1.15

1.16

12.

13.

gradu =e, ®e,

(i) AT+TA
({)A:T" +T:A"

Parabolic Cylindrical Coordinates
(1)
h =10 +0©2, h,=0>+02, h, =1
(i1) The Jacobian is J = ®12 + @;
i) (As) =(02 +©2 )0 +(02 + 0 Jd6? + dO?
AS, =/0; + O A0,A0,
AS, =,/0? + ©2A0,AO,
AS, = (07 + 02 40,10,
AV = (07 +02)00,40,A0,
Elliptical Cylindrical Coordinates:
(i)  h =ysinh> @, +sin>O,, h, =4sinh’>@, +sin’O,, h, =1
(i)  The Jacobian is.J = sinh® ®, +sin’ O,
(i)  (As) =(sinh> @, +sin> @, dO? + (sinh’ @, +sin’ @, kO + dO?
AS, = y/sinh> ©, +sin’> ©,A0,A0,

AS, = sinh’ @, +sin’ ©,A0,A0,
AS, = (sinh” @, +sin’ ©, JA©,A0,
AV =(sinh® @, +sin’> ©, JA®,A0,AO,
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rlll = Fllz = F211 = lez = 1—‘121 = Fzzz =0, Flzz = 1—‘221 _5

gradd =g' + g’
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