King Fahd University of Petroleum & Minerals
Department. of Mathematics
Math 302 Final Fxam
The First Semester of 2021-2022 (211)
Time Allowed: 150 Minutes
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e Smart devices and calculators are not allowed in this exam.
e Write neatly and eligibly. You may lose points for messy work.

e Show all your work. No points for answers without justification.

Question # Marks Maximum Marks
1 10
2 10
3 10
4 10
5 10
6 10
7 15
8 15
9 15
Total 105




MATH 302 FINAL EXAM (Term 211)

Q:1 (10 points) Find a matrix P that diagonalizes
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Q:2 (10 points) Let F =
the unit sphere.

‘

.
o)

23 k. Use the divergence theorem to evaluate ¢,7 [.dS, where S is

(Hint: ¢ F.dS = Iy V. dV, a =1 sinfcosp, y = v sinfsing, z = 1 cosl)
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Q:3 (2 4 6 + 2 points) Consider u(x,y) = " sin(y) + 2y

(a) Verify that u(x,y) is a harmonic function.

(b) Find a harmonic conjugate v(x,y) of u(x,y).

(¢) Use u(x,y) and v(a,y) to construct an entire function [(z).
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Q:4 (10 points) If W = cothz (:-:—:}II}* , show that = |2 lln(:/;vii——l?-ll-). W/ 11
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Q:5 (10 points) Evaluate $o Re(z —1) dz, where C'is the circular arc in the second quadrant
along [z = 2 from z = 2i to 2 = —2.
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Q:6 (10 points) Let €' be the path consist mg of the sides of the triangle in the zy— planc with

vertices (0,0), (2,0) and (1,2) connter-clockwise
Find
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Q:7 (10 + 5 points) (a) Let

(1) Find the Taylor series of f(z) in the region |z — 1| < V2.
(ii) Find the Laurent series of f(z) in the region |z — 1| > V2.
(Note: Write the both series in their closed forms).
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Q:8 (15 points) Evaluate

dz
Jigea 21— 228 = 32
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Q:9 (15 points) Evaluate

T sin®(0)
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