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1. (a) Finda 3x3 symmetric matrix A that has eigenvalues 4 =1, 4, =3, 4, =5 and corresponding

»~

1 1 1
eigenvectors X, =<-~1;,X,=<0 >, X, =:2%.
1 -1 1
(b) Evaluate A’ —-9A%+23A =7 (20%)

2. The curve C istraced by the vector function r(¢) =acosfi+asintj+ctk,0<t <27z, where agandc
are constants. Find the
(a) unit tangential and normal vector of C at =0, ,.
(b) curvature of C at r=0,
(c) arclength of C. ' (20%)
3. (a) Find the Fourier series expansion of the function f(x) = x*,0<x <27, and f(x+27)= f(x).
(b) Evaluate the series iiz= 1+—17+—12—+L2+--- (20%)
n 22 3 4
4. Use the Laplace transform to solve the following problem.

2 2
GE: a—zzl:a—-?,0<x<1,t>0,
ox- ot

=sinzx,0<x <1,
t=0

BC: %(0,6)=0,u(l,1)=0,¢>0. (20%)
5. Evaluate
o dx
0 1+x*’
27 de
° (2+cosd)’

ou
1C: ,0)=0,—
u(x,0) py

(a)

(b) (20%)




