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1. Solve the following initial value problems.
() [(x+1)e*- &dx = x¥dy, y(l) =0 (6%)
(b) x2y" - dxy' + 4y = 40x%,  p(1) =5,y(1)=0 (6%)
() "+ 9 =rft), WOy=1y(0)=4 (10%)}
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2. Find the general solution of the following first order linear system y = Ay +g,

- -6
where A = 3 , and g= e . (10%)
I 3 2

4 -6 -6
3. Fora3x3dmatrixt A=(0 -2 0 |.
1 =1 -1

(a) Find a basis of eigenvectors of A that form an orthonormal system. (6% )

(b) Diagonalize A. Show the details of your calculation. (6%)

4. Find the work done by F in the displacement along the curve C.
F=yzi+zxj+xyk, C:the intersection of x* +y*+z’= 25 and z=y. (8%)

5. Evaluate the surface integral [[Feidd, where @ is the outer unit normal vector.
5

F=xi+yj+zk, S:the surface of the cylinder x?+)?<1,0<z<1., (10%)
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6. The vibration of an elastic string is governed by the one-dimensional wave equation.
Find the solution of the wave equation corresponding to the following conditions.

Fufet) _ ﬁ*v;::, D BC uf0,9)=0, uLy)=0forall t; LC.ufx,0)=f(x). %{ L

ar
%— D<x<—

Where f{X)=1 5 L . (20%)
Tﬁ.vx) E{I{L

7. Develop the given function in a Taylor series and find the radius of convergence.

2+z

v

center0 (6% )

8. Evaluate the following integrals:

2z+3
(a) f'c :_:df , C: lz|=2 clockwise. (6%)
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