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Complex Number (Problem Set)

Srijan Chattopadhyay
August 30, 2025

Suppose A(z1), B(z2), C(z3), D(z4) are 4 points in the argand plane such that AB is perpendicular
to C'D. Prove that ﬁ is purely imaginary.

Show that the point @’ is the reflection of the point a in the line zb+ zb+c = 0, if a’b+zZa’+¢ = 0.
If |z — 24 4] <2, find the greatest and least value of |z|. (Can you do it without algebra?)

If w is complex cube root of unity and a, b, ¢ are such that
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then find the value of
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If a,b, ¢ are distinct integers and w(## 1) is a cube root of unity, find minimum value of

la + bw + cw?| + |a + bw? + cw|

If A, B and C represent the complex numbers z1, 2o and z3 respectively on the complex plane
and the angles at B and C are each equal to %(71 — a), then prove that

(22 — 23)% = 4(23 — 21)(21 — 20) sin? (%) .

If z; and 25 are two complex numbers such that

21 — 22
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then prove that _
iz
et k, where k is a real number.
22

Find the angle between the lines from the origin to the points z; + z2 and z; — 25 in terms of k.

If a is a complex number such that |a| = 1, then find the value of a, so that the equation
az? + z + 1 = 0 has one purely imaginary root.

If n € N > 1, find the sum of real parts of the roots of the equation z™ = (z + 1)".
Interpret the following equations geometrically on the Argand plane.

i) |z—=1+|z+1]=4

(ii) arg(z +1i) —arg(z —i) = =
(i) 1<]z—2-3i| <4
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(iv) % <arg(z) < g

|z —1|+4
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If w is the nth root of unity and z1, zo are any two complex numbers, then prove that

n—1
Z ’zl —|—wkz2’2 =n {\zl|2 + |22|2} ,  wheren € N.
k=0

4 4
Let Y a;=0and > a;z; = 0, then prove that 21, 22, 23 and 24 are concyclic, if
i=1 j=1
2 2
a1as ‘Zl — Zzl = asa4 |2’3 — Z4| .
Prove that all roots of 11219 4 10i2° + 10iz — 11 = 0 have unit modulus (or equivalent |z| = 1).

Let a,b,c be real numbers. Let 21,29,23 be complex numbers such that |z;| =1 (k=1,2,3) and
24+ 2+ 2 =1Find |az + b2z + cz3).

Let complex numbers a and £ lie on the circles (z—z¢)%+(y—yo)? = r? and (z—20)*+(y—y0)? =
472 respectively. If 29 = xq + iy satisfies the equation 2|29|? = 72 + 2, then |a| = ?

If |z| > 3, then determine the least value of |z + 1|.

If |z + 4| = 2, then find the minimum and maximum values of |z|.

: _ (kT s s (kT 27}21 |tk 41—
For any integer k, let oy, = cos(%") + isin(*). Then find the value of T

Let a,b € R and a? + b # 0. Suppose S = {2z € C: z =
z € S, find locus of z.

m,teR,t#O}. If z =2+ iy and

Let z be a complex number satisfying |2|3+222+42z-8 = 0, whereZz denotes the complex conjugate
of z . Let the imaginary part of z be nonzero. |z|?=? |z —z]2 = 22|+ |2+ 22 =7 [z +1? =7

21,72, be a sequence of complex numbers defined by 21 = i and 2,41 = 22 + i for n > 1.
Then |22024 — Zl| =7
Consider the two subsets of C, A = {1 : |z| =2} and B = {1 : [z — 1| = 2}. Identify A and B

as geometric figures.

Find the minimum possible value of |z|? + |z — 3|2 + |z — 6i|?, where 2 is a complex number.
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Let 0 < a; < as < --- < a, bereal numbers. Show that the equation
2015 has exactly n real roots.

a2 ... an
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If z1, 29, 23 are non-zero complex numbers such that
2 1 1

Z1 zZ2 Z3

Then prove that zj, 29, 23 lie on a circle passing through the origin.

What is the area of the figure in the complex plane enclosed by the origin and the set of all
points % such that
(1 =20z 4+ (—2i—1)z = 637

What is the area of the region in the complex plane consisting of all points z satisfying both
1
‘1‘ <1l and |z2—-1|<1?
z

(]z] denotes the magnitude of a complex number, i.e. |a + bi| = va? + b2.)

Let z = z + iy be a complex number with = and y rational and with |z| = 1.

(a) Find two such complex numbers. (b) Show that |22" — 1| = 2|sinnf|, where z = €.



