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General Instructions

1.
2.

Read all instructions carefully before answering the questions.
This paper consists of TWO sections, Section A and Section B. Section A is
compulsory and it consists of FIVE Structured Essay Questions. You should

answer in the space under each question.

. Section B consists of FIVE essay type questions and answers only THREE

of them. Each of the questions in Section B carries 100 marks.

This Papér consists of 06 pages.

. Answer for each question should commence from a new page.

Involvement in any activity that is considered as an exam offense will lead to
punishment. |

Use blue or black ink to answer the questions.

Clearly state your index number in your answer script.

At the end of the exam, attach Section A to the answer booklet and hand over

to the supervisor.
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SECTION A

1. Answer all questions in the space provided.

Prove each of the following statements.

a) llzy] = |z2|| < |21 — 2], where 24,2z, € C.

b) [Re(2+Z+z%)| <4 when|z| <1, wherez € C.

c) |z1+ z3]* = |z4)* + |22]* + 2 Re(z,7,), where z,,z, € C.
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d) SinT'z=—ilog[iz+ (1 —z%)2],wherez€C.

e) efisrealifandonlyifiImz =nm,n € Z.




SECTION B
Answer THREE Questions ONLY.

2. a). Suppose 7y, z, are two distinct non-zero complex numbers. Prove each of the
followings:

). If |z, + 25| = |z, — 2], then arg(z;) — arg(z;) = g +2nn,m E€Z or

arg(z,) —arg(z,) = — % + 2nn,n € 7.

). If arg (ﬂ—tﬁ) =24 2nm,n € Zorarg (Z—liﬁ) = —Z 4 2nm,n €7,
Z1— 2 2 Z1— 2y 2
then Ile _ ‘ Zzl.

b). Find and represent the loci of the point in the complex plane that represent the

complex numbers z such that;

). Re (Z‘Gf) — 0,7 # —4i,

Z+41

3. a). i). Let p + gi be arootof agz™ + a,z" ' + a,z" 7 + -+ a, = 0, where
0 1 n
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10,03, ..., Ay, p and g are real and ag # 0. Prove that p — qi is also a root of the

above equation.

i1). Consider the complex quartic equation p(z) = z* —4z* +3z* + 14z + 26 =0

Verify —1 — i is a root of p(z) = 0. Find all the roots of p(z) = 0.
b). If z; z, z3“are the vertices of an equilateral triangle, show that,
2 2 2 _
Zl +Zz +Z3 =71 2y +Zz Z3 +Z3 AR

Ifz, = 1+ and z, = 1 — i, determine the two possible values of z3 |
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4. a). State De Moivre’s theorem. Prove the theorem for all non-negative integers.

Deduce that, the result is true for any negative integer.

b). Express 71—5 (1 — i) in the form of cosf + i sinf, where 6 € R. Hence find the
» 1-iv31
value Of(\/z) :
¢). Let 8 be a real number such that 6 # 2k for each integer k.
sin (226)sin (&)

Prove that sin @ + sin 26 + sin 36 + -+ + sinnf = 5
sin(3)

1
a). The all n distinct roots of 7,(cos8, + isinf,) is denoted by [ry(cos, + isinBgy)]n,

where n 1s a positive integer and 75 > 0. Prove that

. Loy, 8+2km) .. (Bp+2km) .
[ro(cosBy + isinfy)]n = \/—r; [cos (——;l——) +i sin (——T—-)],k =012,...,n—-1
b). Find the cube roots of 1. Show that each cube root of 1 except 1 itselfis a primitive
cube root of 1.
¢). Let z be nonzero complex number and m, n be positive integer such that

1 a
ged(m,n) = d where d > 1. Prove that (zn)™ = 2% where a = %and B = g.

1 1
Is (i#)® = (i®)7 ? Justify your answer.
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6. a). Define the Complex Logarithmic log z.

Find all the roots of the equation log z = (Ezz)i.

b). Prove or disprove each of the following statements.

0). For each z € € \{0},¢°8% = z.
). Let zy, z, be arbitrary non-zero complex numbers. Then,

log(zy2,) = log(zy) + log(zy).

1
2 =

Logi

m). Log i 2

iv). (V2.{V3 = (V23




