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1. (Pr.2.21, Continuum Mechanics for Engineers, G. Thomas Mase and George E.
Mase) For the matrix representation of tensor B shown below,

17 0 0
[Bi]=|0 -23 28
0 28 10

Determine the principal values (eigenvalues) and the principal directions
(eigenvectors) of the tensor
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A, =26 durumuigin,
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¥ = +0.8688, +0.4968,

2. (Pr. 2.23, Continuum Mechanics for Engineers, G. Thomas Mase and George E.
Mase) Determine the principal values of the matrix and show that the principal

axes Ox, XX, are obtained from Ox x,X, by a rotation of 60° about the x, axis.
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0 3 9
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3. (Pr. 2.24, Continuum Mechanics for Engineers, G. Thomas Mase and George E.
Mase) Determine the principal values 4, (q=1,2,3) and principal directions

A9 (q=1,2,3) for the symmetric matrix
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n® =0
n,? =+0.707
n,® =+0.707

A = +0.7078, +0.7078,

4. (Pr. 2-8, Elasticity-Tensor, Dyadic, and Engineering Approaches, P.C.Chou,
N.J.Pagano)

Given the following system of strains,

g, =5+xX+y*+x'+y*

£, =6+3x* +3y* +x* +y*

Yy =10+4xy(X* +y* +2)

£ =Vq =V =0

Determine if the system of strains is possible. If this strain distribution is possible,

find the displacement components in terms of x and y, assuming that the
displacement and rotation at the origin are zero.

First compatibility eq.
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12y* +12x° +8 = 2(6x" +6y” +4)
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Fifth compatibility eq.
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Sixth compatibility eq.
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u,(0,0,0)=0, ¢, (0)=0



g, :%:6+3x2+3y2+x4+y4

U, (X,y,2)=6y+3x*y+y’+ yx4+y?5+c2(x)
1,(0,0,0)=0, c,(0)=0
_au3
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UZ(X, y,Z)ch(X, y)
u,(0,0,0) =0, ¢,(0,0)=0

=0

3 5 5

u(x,y,z):(5x+%+ xy? +X€+ xy4+cl(y)jél+(6y+3x2y+ y* + yx* +y?+c2(x)jé2

_ou, v
yxy ay ox
x° ;X 4 2 3 4 ys
SX+—+xy’ +—+xy* +¢,(y) By+3x°y+y +yx' +2-+¢,(X)
, -3 5 N 5
Xy

oy ox

Yy = 2XY +4xy° +6xy +4X°y 4+, +C, :4xy(x2+y2+22)+cl+c2
4xy(x2 +y+ 22)+cl+c2 :4xy(x2 +y 4 zz)+10 was givenin problem

c,+¢c, =10



