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Q:1 (10 points) Find a matrix P that diagonalizes 

0 2 

2 0 

Sal A- AT| =o = (A+1) (A-1) CA-3 

=- L 3 
The een vetors of A are 

3 

Ne Con cho0 
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Q:2 (10 points) Let F= k. Use the divergence theorem to evaluate fs F.dS, where S is 

the unit sphere. 
(Hint: fs F.dS = J,v.F dV, = r sin6cos), y = r sin6sind, z = r cosb)
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Q:3 (2 + 6+ 2 points) Consider u(r, y) = e sin(y) + 2y. 

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

(b) Find a harnionic conjugate v(*, y) of u(a, y). 

(c) Use u(x, y) and v(x, y) to construct an entire function S(2).
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Q:4 (10 points) If W = coth 
cOsh2

, show that : n W 
sinhz

Cath 2 = +e)/2 = W 

WCe-e) = e+ 
N1- ) I+2 

+e 

W-1)= (1+A) �t 

- 

2 =Xn ( WE 
W- 

Xn n ( ), W** 
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Q:5 (10 points) Evaluate f Re(z- 1) dz, where C is the circular arc in the second quadrant 
along |:= 2 fromz = 2i to 2 =-2. 

Sat. 

ReC7-1 dz. 
t 1= 2 2= 2 e 

t 2Cast-) .9i e 

et -1) 

it 

(1 + 2 + 24x) - (-1 -2i +i) 

4 + T +2=4 +i (T+2) 
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Q:6 (10 points) Let C be the path consisting of the sides of the triangle in the ry-planc with vertices (0, 0), (2, 0) and (1, 2) counter-clockwisc 
Find 

dz (a) fe-(1+)

(b) e =(1+1) 
10 
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Q:7 (10 +5 points) (a) Let 
2 

JE)T+ 2 
) Find the Taylor series of f(=) in the rogion lz - 1|< V2. 

i) Find the Laurent sories of S(:) in the region |z- 1|> V2.
(Note: Write the both series in their closed forms). 

-
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k(k+l),-1 (b) Find the radius of convergence of the power series C 
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Q:8 (15 points) Evaluate 
dz 

Jl- - 22 322 

by Cauchy's residue theorem. 

Sal CZ)= zC-2z-3)
7C7+1D(7-3) 

tC2) Ras 2inle bales a Z = -\ and - 3. Tt had 
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Q:9 (15 points) Evaluate 
sin(0) d0. 5+4 cos(0) 

Sal' 08in the «bshtyons 
do Cas = 
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