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MAKS06 THEORY OF ELASTICITY
SPRING 2009
HOMEWORK 1

1. (Pr. 1.1, Elasticity, M. H. Sadd) For the given second- and first-order tensors
B30 1
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compute the following quantities: a,, a,, a, .

a.a a,jbj, abb., bb., bb .For
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each of the quantity, point out whether the result is a scalar, vector or a higher-

order tensor.
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2. (Pr. 2.5, Continuum Mechanics for Engineers, G. Thomas Mase and George E.

Mase) Expand the following expressions involving Kronecker deltas, and simplify
where possible.

@) 6,6;, (b) 6,6,0,, (c) 6,0,, (d) 6,4,
(a) 51“4‘5&@ = 54150 t $¢254¢2 Tt S43 843 L 4=,2,3
_ Sy t &5 + &35

-

t S5 82 520521 $23825
+ 85 S3 1S3 83 $S13637 . 3
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%“3-‘55}'1“ o 5:1 S+ SiaSan + SizSsk = [Cékj_;“

Y S2; = [
azl,k=l 5 Cu = S S+ Si28 +91392
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$ij Sik = [cin] = _ Sk e part (o)

MS[—‘L: Sikbin = 015 rSi2din + $438.3
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+S%r93%f' S33833 = 3
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3. (Pr. 2.19, Continuum Mechanics for Engineers, G. Thomas Mase and George E.
Mase) The angles between the respective axes of the Ox/x;x}; and the Ox,x,x,
Cartesian systems are given by the table below

5 B x
x, 45 90 45
x, 600 45 120°
x; 1207 45 60°
Determine

(a) The transformation matrix between the two sets of axes, and show that it is
a proper orthogonal transform.

(b) The equation of the plane x, +x, +x, =1/ V2 iniits primed axes form, that
is, in the form b,x + b,x, +b,x; =b

/

(@) X5 =@y X = §x - [AjTgx]
l
X2 Ay X+ Az X2 t Az X5

X2 Q2 X, + Qe X + Q32 X3

Xa = Az X, + Oz3¥e + Qzz X3
or /
/
Xo = @yxi D §x}:[ﬁj{le
/ r /
Xiz AQu Xt Q% + Q)3 X3
/ ! /
X2 Qg X'+ Q2 %, + 923 X4
( / /
X3 = Q3 x, T4932 X, t Q33 Xy
_
AT |2 A an ] [ess sfo Cesys
Q2 @z azq |z Costo Cos 45 Cosl20
/O‘IZ Az3 Qg Cos 20 Cos S Cos o
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