KING FAHD UNIVERSITY OF PETROLEUM AND MINERALS
Department of Mathematics and Statistics
Math 302 Final Exam
Semester (163)
Aug 21,2017 at 07:00-10:00 PM
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Instructions
I. No electronic device (such as calculator, mobile phone, smart watch) is allowed

in this exam.
2. Justify your answers. No credit is given for (correct) answers not supported by

work.
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20 points

Question 1

Consider the matrix A
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Ouestion 2

(20 points;
Use Stokes’s theorem to evaluate ¢ A. dl for A = p cos ¢ a, +sing ay

around the path shown in the adjacent
figure.
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Question 3 (10+10 points)

: 10 : : :
a. Given the potential V = — sin# cos ¢. Calculate the work done in moving

a 10 uC charge from point A(2,30°,120°) to B(4, 150°,60).
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b. Find all values of z such that (sin z + cos z)? = 3.
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Question 4 10+10 points

a. Consider f(z) = 2x — y?) +i(x? + 2y).
(1) Where f(2) is differentiable? (2) Why f(z) is nowhere analytic?
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b. Find all zeros of f(z) = sinh z.
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(15+15 points

Question 5
a. Use Cauchy’s integral formula to evaluate
z? . . .
¢ dz, where C'is the circle |z — 2i| = 4.
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b. Expand f(z) = m in a Laurent series valid for 0 < |z — 1| < 2

and find Res(f(z2), 1).
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(15+15 points)

Question 6
a. Use the Residue Theorem to evaluate
’Z E & LS
= dz, where the contour C is the circle |z| = 2.
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by converting into a complex

. 2
b. Evaluate the real integral fo nm

integral with unit circle contour.
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