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INSTRUCTIONS: Answer guestion one and any other two questions

QUESTION ONE (30 MARKYS)

a) If z =3-iandz, =+/2+3i find

I Z,2, (2 marks)
i |2, - z)| 2 marks)
iii. _ﬁ giving your answer in the forrm+ib (3 marks)
22
b) Expressz=-+3+ 2iin polar form (3 marks)
¢) Find the square roots af3 - 3iin the forma+ib (5 marks)
d) Find the modulus and conjugateiof (3 marks)

e) Identify the singularities, hence calculate thedwess of the function
e22
2’ -iz+3z-3

f(2)= at each singularity (5 marks)
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f) Evaluatelim#2 (4 marks)
Z~°°(z—1)
g) Expresssinh(2+3i)in the forma+ib (3 marks)

QUESTION TWO (20 MARKS)

a) Calculate the radius and disc of convergence imsehiesz EZ+33 (5 marks)
n=0 \N —
b) Find the principal value oft-i)*" (5 marks)
c) Expressz= ~J3-iin trigonometric form (3 marks)
d) Evaluate the integra§|z|2dz around the square whose vertices are
C
z,=0,z, =1z, =1+iand z, =i in a counter-clockwise sense (7 marks)

QUESTION THREE (20 MARK)

a) Show that the functiom = €* siny is harmonic, hence find its harmonic conjugate

v(X,y)
(6 marks)
b) Use the residue theorem (or otherwise) to evalinaténtegral
. §E C:|4=2 (4 marks)
C Z(Z _1)
2 dg
i, [ (10 marks)
4+ 3sind

0

QUESTION FOUR (20 MARKYS)

a) Use De Moiré’s theorem to prove the trigopnometientity sin26 = 2sindcosf
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(4 marks)

+
b) Evaluate the integra§42+—213dz , C: |z| =1 using the Cauchy formula (4 marks)
2z z
c) Solve the equatioz® =—-1 and sketch the roots geometrically (10 marks)

QUESTION FIVE (20 MARKYS)

a) State the De Moivre’s theorem (2 marks)
b) Simplify i%®° (2 marks)

c) Evaluate the contours integrﬁlzzdz along the path fron+1+i to 4 + 3i comprising of
C

the line segments from1+i to 4+i and then fromd +i to 4+ 3i (9 marks)

2z

d) Find a Laurent series expansion of the functiqz) = aboutz =1(7 marks)

1)3

Meru University of Science & Technology is ISO 9001:2015 Certified
Foundation of Innovations Page 3



