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1. Given the following relation

Tensor Undeformed Relation Deformed
point 0 X x= χ(X) x

infilnitesimal elements 1 dX dx=FdX dx
line length 1 dL

√
c11,

√
c22,

√
c33 dl

angle 0 dX, dY cos(θ) = c12√
c11
√

c22
dx, dy

area 0 dX, dY da=
√

c11c22 − c2
12dA dx, dy

volume 0 dX, dY, dZ dv=JdV dx, dy, dz

where Fij = ∂xi

∂Xj
, J = det |F | , C = F T F.

2. Given the following deformation

x̄ = x+u = 1.05x cos(α)−0.98y sin(α)

ȳ = y+v = 1.05x sin(α)+0.98y cos(α)

z̄ = z + w = z

where α = 60o.
3. Given the following deformation

x̄ = x+u = x+

√
3

2
y

ȳ = y + v = y

z̄ = z + w = z

4. Using the examples in 2, 3, construct Table in 1.
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