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9.17 (Continuation of Prob. 9.16) Show that the Jacobian can be computed from the

equation

[J ] =

(
∂ψe1
∂ξ

∂ψe2
∂ξ

· · · ∂ψen
∂ξ

∂ψe1
∂η

∂ψe2
∂η

· · · ∂ψen
∂η

)⎡⎢⎢⎣
xe1 ye1
xe2 ye2
...

...
xen yen

⎤⎥⎥⎦
9.18 Find the Jacobian matrix for the nine-node quadrilateral element shown in Fig. P9.18.

What is the determinant of the Jacobian matrix?

Figure P9.18

9.19 For the eight-node element shown in Fig. P9.19, show that the x-coordinate along the
side 1—2 is related to the ξ-coordinate by the relation

x = −12ξ(1− ξ)xe1 +
1
2 ξ(1 + ξ)xe2 + (1− ξ2)xe5

and that the following relations hold:

ξ = 2
³
x

a

´1/2
− 1, ∂x

∂ξ
= (xa)1/2

Figure P9.19
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