Final Exam
12/17/2019

1. (2 pts each) (1) displacement (2) heat flux (3) pressure (4) charge density (electric intensity) (5)
magnetic potential
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4.
(1) master-slave method: u, (master) =u, (5 pts)
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(2)penalty function method (5 pts)
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(3) Lagrange multiplier method (5 pts)
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5. (10 pts)
N :%(1-5)(1-77) N :%(1—0.8)(1—0.9):0.005
NS = 2(1+&)(1-7) NS = 2(1+0.8)(1-0.9)=0.045
4 £-08, 7=0.9 4
NS =%(1+ £)(1+7) NS =%(1+0.8)(1+0.9) - 0.855
Ng :%(1_5)(1“7) Ng :%(1—0.8)(1+0.9) ~0.095
4
x="" N?x =0.005(1.0)+0.045(3.0)+0.855(3.5)+0.095(1.5) = 3.275
i=1
4
y=> N¢y, =0.005(1.0)+0.045(15)+0.855(4.0) +0.095(2.5) =3.73
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6. (5 pts each)

()N, = (7-D)(E-1)& > Ny (-1-1) =46, =156, = > N, =2 (7-1)(§-1)¢

edgel-4:N, (£ =-1)= —E(n —1) — linear < two points
(2) compatibility 2 1
edgel-5-2:N, (n=-1)= —E(f—l)(,‘ — quadratic <2 three points

6
(3) completeness: > N; =1

i=1
edgel-4: N, varies linearly over 6-node element side
4) % shape functions of 4-node bilinear quadrilateral vary linearly over any side
edgel-5-2: N, varies quadratically over 6-node element side
2% shape functions of 9-node bilinear quadrilateral vary quadratically over any side
(5) r=min(n. —n.,3n;)=min(12-3,3n;) > n; >3
(6) ng =3—>p=2
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