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(b) Find the matrix P that diagonalizes A and the diagonal matrix D such that D= P-*AP.

1. (a) Show that the given matrix A is diagonalizable. A=

(c) Find the 10" power of A. (5%, 5%, 10%)
2. (a)Show that [ F - d#, where F(x,y) = (2 — 6xy + 6)7 + (2xy — 3x2 — 29)J, is independent of
the path C between (-1,0) and (3,4). |

(b) Find a potential‘function ¢ for F.

(c) Evaluate [7o F - dF. (5%, 5%, 5%)

3. Solve the boundary value problem. (5%)
x%y" —dxy' + 6y =x%Ly(1)—y'(1)=0,y(3) =0
4. Expand f(x) = x* —1 <x < 1, ina Fourier series. (5%)

5. Solve the given initial value problem (5%)

d?x . ’
=+ 9x = 5sin3t, x(0) = 2,x'(0) = 0.

6. Solve Laplace’s equation,
%u  O%u
52 Vo2 T
with the boundary conditions: u(x, 0)=0, u(x, 1)=0, 4(0, y)=F(y), u(1, y)=0
Fly)=y, 0<y<1/2
where F¥)=1-y, 1/2<y<1 (20%)
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7.  Suppose f{z) is analytic on the closed disk of radius r centered at Zo, prove that
27

f(z0) = :2-17—r ; f(zo +7e®)do (10%)

8. Provethat
| twgta=5 [ oo @a
where F(w) and G(w) are the Fourier transforms of £{¢) and g(¢), respectively. (10%)

d(w) = % / et dr

—00

Hint:

9.  Find the first four terms of the Taylor series about z=3 of the function

f(2) = —

5—=z (10%)




