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Problem 1. Consider the matrix
A= 1 -1 1

(a) Find the eigenvalues of A.
(b) Find a nonsingular matrix P that diagonalizes A.



Problem 2. Given a vector field

1
F(r,y,2) = ——i+ ——]

= 1+ _|_
1+xy 1—|—ny z

for x > 0,y > 0 and z > 0.

(a) Show that F is conservative.
(b) Find a potential ¢ of F.
(c) Evaluate the integral [ F.dR, where I is the line segment joining the point

T

A=(0,0,1) and B = (1,1,2).
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Problem 3. Given the cone ¥ = {(z,y,2) : 0 < z =2 — /22 + y?} and the vector
field F(z,y,2) = yi+ zyj + e~*’k. Evaluate the integral

/ / Curl(F).ndo,

where n is the unit outer normal to X.
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Problem 4. Let f : C — C be a differentiable complex function such that
Re(f(z)) = 22 — 42, for z = x + iy. Use Cauchy Riemann Equations to find

Im(f(z)).



6

Problem 5. Use Cauchy integral Formula to evaluate the integral

1 :
?{ + cos(iz) "
r

2(z+1)2 7

where I is the positively oriented circle given by |z + 1| = 3.
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Problem 6. Find Laurent series of the function f(z) = z°sin(—) about 0 and use

}{ f(2)dz,

where C' is the positively oriented circle of center 0 and radius r > 0.

it to compute the integral



Z+z+1 . : :
Problem 7. Let f(z) = ———— and T be the positively oriented circle of center

sin z
0 and radius 4.

Use Residue Theorem to evaluate the integral fr f(2)dz.



