MEEG 4703 Quiz T4.073

1. (10 pts) Derive the following transformation law for first-

order covariant tensors:
A = %A
oX

2. (10 pts) Let A=zi+3xj-2yk be a vector in a Cartesian
coordinate system Oxyz. Using the laws of transformation
for first-order tensors, determine the covariant component
A, and contravariant component A* of this vector in the

cylindrical coordinate system Op¢z.

2. Xt=Xx=pcosg XxX2=y=psing XxX3=12
X'=p=(x2+y2)"? X°=g=tan""(yx?) X°=z
A=A =z A,= A*=3pcosg As=A’=-2psing
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= (—psing)(z) + (pcosg)(3pcosg) +0
A, :—pzsin¢5+3p20032¢
ox! axl 6x2 ax3
:QQ(Z)+—Q(3pcos¢)+—Q(—2psm¢)
—-yz (psing)z  3p°cos g
= xzzyZ T y2(3pcos¢)+0—— 2 + 2

A°= —%sin;ﬁ + 3C0S2 ¢
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