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1.) (10 points) 1.1 Derive the global stiffness matrix of following spring system.
1.2 Show the simultaneous equations (Do not solve)

CICOC)

Figure 1.
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2.) (15 points) 2.1 Derive the extension of spring element in this axial bar loading problem.
2.2 Determine axial stress in aluminum bar

\\

N

L, L
Steel bar, E, = 30x10° psi , diameter = 4 in
Aluminum bar, E_ = 10x10%psi , diameter = 2 in

k = 10°Ib/in
L, =12in
L,=10in

Figure 2.
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3.) (25 points) Using the linear approximation function on subdomain to derive the finite element
equation of the following differential equation and boundary condition by Galerkin's method.
Identify the finite element equation, do not solve for the domain.

_ 72
cgu—u+x2=0 for 0<x<l1

dx
u(0)=0 ,u(1)=0
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4.) (25 points) Derive and sketch the nodal forces at x= 0 and x= L for the Euler-Bernoulli's beam
undergoing parabolic loading as shown, and shape functions are;

3x* | 2%
M=I= T
N (x)=x—-2—z(—2+x—3

3x° 2%
VT
-x X
Ni(x)="X4+X
4(x) L Lz

Figure 3.
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5.) (25 points) Derive the global stiffness of the following structure composed of beam, bar and
spring as shown.

EI= Beam Rigidity

P A=Cross sectionarea

b :
" - axial force

Given : the stiffness of beam element

12 6L -12 6L
_EIl6L 41’ -6L 217
beam— 75\ _12 —6L 12 —6L
6L 21> —6L 4I°
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