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1. Evaluate the integral J.exp(-}—z—)dz , where C 1s the circle [z|=2 described in the positive sense.
C 2

(15%)

2. Find the volume integral of fx,y,2) = x + yz over the box bounded by the coordinate planes, x =1,y =2,
and z = 1+x. (15%) ' '

3. It is known that the Gamma function r(-lz-)_—.\/E . Please evaluate the value of _L \/Z€_z dz.

(15%)

4. A differential equation is written in a 2X2 matrix form as {X }uqt [Klsa{X}2x: = O, the [K] matrix is

symmetric. Prove that the eigen-values of this 2" order O.D.E. system are real numbers. (25%)

5. An elastically-pinned beam is shown in the figure. The beam bending equation of motion 1s sown

below,

2 4 1,
%;._;_’_ +a* zxi} =0, where at = Zl = beam property = constant .

The boundary conditions are, . |
X'(0)=X"(0)=0, X (1)=0, ELX"(I)=-KX'(l), where EI and X are constant

The. spatial]y dependent portion of thé general solution for this beam bending dynamics will be used

as, ' |

X (x) = DI(sin ax + sinh ax) + D2(sin ax ~ sinh ax) + D3(cosax + cosh ax) + D4(cosax — cosh ax)

Please find fhe coefficients D2, D4, and propose a way (but do not solve) to find the coefficients D/,

D3, the eigen-value «, and express the vibration frequency of the beam-as a function of a, EI,

o ,and A. (30%)
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