2.092/2.093
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FaLL 2009

Quiz #1

Instructor: Prof. K. J. Bathe
TA: Seounghyun Ham

Problem 1 (10 points):

Consider the solution of the problem shown below. A rod is spinning in steady-state at o rad/sec.
The rod is idealized as two one-dimensional elements. Assume linear analysis.
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a) Establish the finite element displacement interpolation functions, for each element.

b) Give the element stiffness matrices and load vectors, but do not perform any integration.
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Problem 2 (10 points):

Consider the two-dimensional plane stress element shown below.

Y V]n
2 A y’ 1 U1
+ ¢ ® =
£B
4 +y X,U 4 node element
f'B Thickness t
X
v ® ¢ Young’s modulus E
3 4 ) _
P 6 > Poisson’s ratio v
f7=(4+x)
B
f,;=0
XX 1 V O XX
E
T, =7 |V 1 O €y |. _ou _ov _(ou  ov
1_V ? gxx__’ gvy__’ 7xv_ ——t=
1-v || ¥ ox 7 dy 7 \dy ox
xy 0 0 — |/
L 2

a) Establish all displacement interpolation functions.

b) Give the K matrix and the load vector Ry of the element. Give all required expressions
but do not perform any integration.

Give all answers but write as little as possible !
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