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Solution 1:
1. Moduli
The modulus of uis | u |= V12 + 12 = /2.

The modulus of v is | v |= \/(_1)2 +(/3)2=V1+3=2

2. Arguments

The argument of u

The argument of u is /4. (first quadrant).

The argument of v

The argument of u is m/4 (second quadrant).

3. Cube Roots of u

We seek the complex solutions of z° = u = /2 (cos% + isin %) = 53 (cos 360 + isin 36)
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The modulus of each cube rootis S3 =vV2=22=S5=2s or S =32

The arguments are 3arg(z) = 360 = %+ 2k, k €Z = 0, = % + z?nk, k=012
s
17’ k = 0 (first quadrant)
o 3T k=1 (Second quadrant
= k= (Second quadrant)
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6)k =
(Third quadrant) k = 2
Hence the arguments of z (the cube roots of u) are: %, %ﬂ and _1—72” (in principal range)

4. Modulus and Argument of u;

The modulus is |%|= % = g

An argument
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21 51

Arg(%) =arg(u) —arg(v) = % -T=-=

u_vZe's VI uam VI _sm VI o Sm . Sm
- = ——e \% 3 = (cos (——)—Hsm(——))
® apa 2 2 2 12

5. Trigonometric Values

We have
v 1+i Q+d(-1-iV3) —1+V3+i(-1-v3)
v —1+iV3 4 4
Thus
vz 5ty —1+4/3 ( 51”{) —1+v3 —Z++e
—cos| ——| = COS| ———| = -
2 ( 12) 4 12 V2 4
V2 5H)_*1*V"§ ) 5?1“)_*1*\4“?_*\/5*\/6
zsm( 12) " 4 Sm( 12) " 2z 4
Solution 2:
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Since u is purely real, so
u=u

wW— Wz w— wz
—¥ =

[ 1—z ] [ | ]

_[w—wz
1-z

= (I-z)w-—wz)=(1—2z)(Ww—wZ)
= W—WZ—Wz+Whz=WwW-—WwzZ —zW+ wzz
= (w—w)z-Z-1)=0
= (z-z—-1=0
= ZF-1=0
= kP=1
= k=1

Thus, the set of valuesof z={z: |zl =1,z= 1}.

Solution 3:

A.

"+ Ax B={23}x{4,5}
={(24).(25),(3,4),(35)}
and Bx C = {4,5} x {56}
=1{(4,5),(4,6).(5,5).(5.6)}
5 (AxB)U(BxC)={(24),(25).(34),(3,5)
(4,5). (4.6). (5. 5), (5 6)}
Now, n{{AxB)u(BxC)}=8



B. We know that

0<x-[x] <1 forallxe R
= 1<1+x-[x]<2forallxe R

= 1<g(x)<2 forallxe R
= fgk) =1 forallxe R
Solution4:

% aRb © a — bisaneveninteger,a,b € [
» a — a = 0(even integer)
~(a,a)ER,Vael
=~ R is reflexive relation.
» Let(a,b) € R = (a—Db)isan even integer.
= —(b — a) is an even integer.
= (b — a) is an even integer.
= (b,a) € R
~ R is symmetric relation.
» Now, let (a,b) € Rand (b,c) ER
Then, (a — b) is an even integer and (b — c¢) is an even integer.
So, let
a— b = 2x,x1 €1
and
b —c = 2x,,x, €1
~(a@a—=>b)+ (b —1c)=2(x1 + x3)
= (a—¢) =21+ x) =a—c=2x;3
~ (a — c)is an even integer.
~aRband bRc = aRc
So, R is transitive relation.
» this relation is not antisymmetric.
o For antisymmetry, whenever aRb and bRa, it must follow that a = b.
e Takea=2andb =4.Then 2 —4 = —2is even, so 2R4; also 4 — 2 = 2 is even, so 4R2, yet 2 +
4. Thus the antisymmetry condition fails.
So the relation is reflexive, symmetric, and transitive (hence an equivalence relation),

but not antisymmetric



