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MATH 315

INSTRUCTIONS

Answer ALL questions in section A and any TWO in section B
SECTION A

QUESTION ONE (30 MARKY)

a) Express the following complex numbers in polar form

() z=2+23i (2 Marks)
1
iy z=(i+v2) (2 Marks)
b) Find the fifth root of unity. (3 Marks)

(2,4)
c) Evaluate j(Zy + xz)dx+ (3x — y)dy along the straight lines from (0,3) to (2,3) and then
(0.3)

from (2,3) to (2,4). (6 Marks)

d) Determine the Laurent series for f(z): ———— validfor 0<z+1<z. (4 Marks)
(z+3)z+1)

e) Expand f(z)= sinzin Taylors series about z = % (5 Marks)

f) Determine if the function f(z)=z?+z+2 is analytic. (4 Marks)

g) Find the cube root of the complex number z =—1+i. (4 Marks)

SECTION B

QUESTION TWO (20 MARKS)

(25)
a) Evaluate [(3x+y)dx+(2y-x)dyalong
(01)

(i) Thecurve y=x*+1. (2 Marks)
(i)  The straight line from (0,1) to (0,5) and then from (0,5) to (2,5). (5 Marks)

b) By expressinge” and e " in terms of sin(z) and cog(z) using Euler’s formula, show that
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MATH 315

iz —iz iz —iz

€ +e € —¢€

cos(z)= and sin(z)= T (5 Marks)
o _[cos(8)+isin(6)[cos(3¢)+isin(3p)]

c) Simplify the expression [cos(2«9)—i5|n(2¢9)][cos( )—lsm( )] (3 Marks)

d) Giventhat a+bi= ﬁ , determine the values of aand b (5 Marks)

QUESTION THREE (20 MARKYS)

a) Verify Cauchy-Goursat’s theorem for the expression f(z)=2z°+z+1 where Cisa

rectangle with vertices A(L1), B(1,3),C(4,3) and D(4,1). (10 Marks)
b) State the Laurent theorem. Hence find Laurent series about the indicated singularities for
each of the following functions; (2 Marks)
eZZ
Q) 7 2=1 (4 Marks)
(z-1)
. 1
(ii) T3 2| <3 (4 Marks)

QUESTION FOUR (20 MARKYS)

a) State Cauchy-Riemann equations. (2 Marks)
b) Prove that u(x,y)=2+3x—y+x?—y® —4xy is harmonic. Hence find its conjugate
harmonic functionv such that f(z)=u+iv is analytic. (5 Marks)

c) State the Cauchy’s integral formula. Hence evaluate

—iz

(i) lz|=1. (5 Marks)
C
sinzz? + cosnz?
(ii) § dz where C is the circle [z]=3. (5 Marks)
I (2-1)z-2)
. . . z
d) If z,=4+2iand 2z, =2-3idetermine arg(-%) (3 Marks)
Z,
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QUESTION FIVE (20 MARKYS)
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a) State the Residue theorem. Hence evaluate; (2 Marks)
(i) §222 +13 dz where C is the circle |z|= (4 Marks)
(i) §e—dz where C is the circle |z| = (6 Marks)
g (z2 + 72'2)2
b) Prove that Z converges absolutely for |z|<1. (4 Marks)
“n(n+1)
= (z+2)
c) Find the region of convergence of the series Z— (4 Marks)
~ (n+1) 4"
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