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(20%) Consider a simple two-dimensional elasticity problem with a square sheet of a circular hole subjected to a
tensile loading. We can take the advantage of the symmetric conditions on a quarter (1/4) model to obtain the
desirable stress analysis results.

(a) (10%) Describe all the boundary conditions on the quarter model.

(b) (10%) Draw schematically the boundary conditions on the quarter model.
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(30%) Consider a tapered elastic bar given below. The bar is made by a linear elastic and isotropic material.

4 =2x E=8Pa
u(x=\2)=0
Pux=5)=24N
2 o \ > X
Tx=6)=0
x=2
b=8 N/m!

(a) Please write down the govern equation (5%)

(b) Please write down all the boundary conditions (including Neumann boundary conditions) (5%)
(c) Please solve govern equation you wrote in (2) to obtain the general solution (15%)

(d) Please find out the exact solution. (5%)
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3. (25%) A simple beam subjected to a nonuniform distributed load p = pgysin (72—5). The bending
rigidity is EL
y

= X
q =g S

L
!

(2) Please write down the govern equation (5%)
(b) Please write down all the boundary conditions (including Neumann boundary conditions) (5%)

(c) Please write down the deflection equation. (9%)
(d) What is the maximum value of deflection and where? (6%)
4. (25%) The state of plane stress at a material point is given below.

[ 15 MPa

9 MPa

6 MPa

(a) Draw the Mohr’s circle according to the given stress state. (10%)
(b) Represent the stress state on an element oriented 30 degrees counterclockwise from the given

position. (6%)
(c) Determine the principal stresses, the maximum in-plane shear stress and average normal stress.

(9%)




