¢

ii)

Sol:

Find the three cube roots of:
8

Let Z be cube root pf 8then z= (8)”3

=2z'=8
2’-8=0

22-2°=0

(2—2)(22 +2z'+4)=0
z-2=0 ,z2"+2z+4=0
z=2 ,2°4+22+4=0

_ =b+\b* —4ac

2a

22 T 22T

2(1) p oy
2+ J=12 ) ~2% 4(-—3)

Z =

z=2,z2=2a,z=2a"
5.5={2,20,20°}

-8

Let Z be cube root of —8 then z =(—8)m
=2’ =-8

2’ +8=0

2+2'=0

(z+2)(2-2z+4)=0

z+2=0 ,z2°-2z+4=0

z=-2 ,z°-2z+4=0

.bi\/—bz_m _ (D2 -401)(4)

2(1)
) —(—2):!-. VA-16  ~(-2)+J-12
, BAHe 2

Exercise 1.4

iii)

Sol:

Sol:

¢

L2 z)im AR
z=--2[ l?w/—_}

Hence

z=-2 z—-—Z( =t J_)

z=-2,z2=-20,z=—20"

S.S.= {—2, 20, -—2@2}

-27 7

Let Z be cube root of ~27 then z = (-2’.")”J

2

2[_—1+J——3],

=z’ =-27

22 +27=0

2+3 =0
(z+3)(22-3z+9)=0
z4+43=0 ,2z*-3z+9=0
z2=-3 ,22-3z+9=0

bt \b —dac _=(-3)J(=3) -4())
2a 2(1)
R I N
_( 3)1\/9_(3 .—( 3):!:3\/—

2
Hence

z2==3 ,z=—,3(

-1 —\/:5] = _3[—1+J—_3_]
2 .} g
z=-3,z=-30,z=-30°
5.5.={-3,-30,-30"}

64

Let Z be cube root of 64 then 2 = (64)::3

=2z’ =64
22-64=0
-4 =0
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Sol:

(z-4)(* +4z+16)=0
z-4=0 ,2*+4z+16=0
z=4 ,z2* +4z+16 =.0
b - dac —‘H:\/42 —4(1)(16)
% 2(1)
_—4+.16-64 443

2 2
oo AE16(3) 44493 =4[-1iJ-_3
2 2 2

Hence
z=4 ,z=4[:-!-+2£}2 =4[

z=4 ,z=4w,z =40’

ss.={4, 4o, 4.:»2}

-125

Let Z be cube root of —125then z=(—-125)”3
22 =-125

22 4+125=0

Z2+5 =0

(z+5)(:.r2 —Sz+2_5)=0
Z2+5=0 ,2*-5z+25=0
z=-5 ,2"-52+25=0

<)y
2

|

b b —aae _~(-5)£\(-5)' -4(1)(25)
ey 2(1)

L (5)£V25-100  —(-5)£v=75
2 RS
_=(-5)£25(=3) _=(=5)+5y=3
2 2
zz_s(—li-\/-—SJ
 EN

Hence

z=-$ ,z=—5('—

z2=-3,z2=-50,z = -5a)°

2

$.5.= { =5,-50,-50" l

1*2\/‘—_3}2 =H5[—1+J—_3) _

i)

Sol:

i)
Sol:

iii) .
Sol:

Find the four fourth roots of 16,81, 625. Also

show that their sum is zero in each case.
16

Let Z be fourth root of 16 then z = (16)

=z'=16
z*-16=0

(z2 )2 -.—(-4)2 =0

(2 -4)(# +4)=0

174

22 -4=0 - 'Zl+4=0
2t =4 5 Z2=—4
z=12 z=%2i

5.5.2{2,-2,2i,~2i) _
Sum of roots = 2+(—2) +2i+(—2i)
=Z-Z+2-2=0

81

Let Z be fourth root of 81 then z = (81)'“-
= z' =81

z'-81=0 ‘

(2 - (o) =0

(22 -9)(2 +9) =0

22 -9 = 0 22+9=0

22=9,z2' =9

2=y, 2=13

5.5.={3,-3,3i,-3i}

Sum of roots= 3 + (—3) +3i + (—31’)

=B-F+x -2 =0

625

Let Z be fourth root of 625thenz = (625)%
z' =625

z' -625=0

() -(25)' =0

(z2 —25)(:;2 +25)= 0

22-25=0 ,z?+25=0
Zz=25 :Zz="_25
z=35 » 2=%5i

$.5.={5,~5,5i,~5i}
Sum of roots= 5 + (—5) +5i +(—5f)

=E-F+5 -5 =0
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Sol:

Sol

Sol

Sol:

If 1,,” are cube roots of unity, show that 1+ @™ +#*" =3;where nis multiple of 3 respectively.
Here n is multiple of 3. sn=3k ikeZ"
LHS.=1+0" + o™

=1+0* +*™

=l+o™ +&™ = l+(¢ar)’)"r +(o® )“-

=1+(1)" +(1)* (2 =1
=1+1+1=3 = RHS.
Evaluate

[—1+ J—_?.J’ +(—1—J-_3]’
¥ o 2

(255

2 2

=0’ -|-(a>2)7 =o' +o"
=0’ w+0" .0 =(o 3)-!-.m+(a)"’)"..:z:’I=l.a)+_l.|ﬁt)2
=0+ = -1 (l+m+w2=0=>w+a)’=—1)
(-14v33) +(-1-v33)
(1o o145
ifw=—l+2\/“—3=>2w=—l+\/—-_33nd 20° =-1--3
We get
=(20)’ +(20°) =320° +320"° =32(0’ 0" + 0’ 0)
=32(1.0’ +1.0) =32(0? +0) =32(-1) = -32
Showthat(l @+ )(1 o' +o )(1 ) +m")(1 w’+w'°) .to2n factors =2*"
LHS.= (1 @+ )(l o +o )(l o'+ )(1 ) +w’°) .2n factors
(1 -0+’ (l 0 +o (o)(l 0’0+’ )(1 0.0’ + o' m) .2n factors

)

=(l—m+m2)(l —* -+-l..«:u)‘(1—1.1'41)+1.a'e)2)(1—l.w2 +1.0)...2n factors
)
2

=(1-w+w’ 1- w’+a;)(1—w+m2)(1—w2+a))...2nfac£ors

=[(l-cv+a;

=[(l—m+m (1- a;i+a;)j i (l+cv+m2 =01+’ =-0> 1+m=—wz]

[ 1+a? aJ (l+¢:_tzv-—a)z )n =[(—a)—m)(—m2—a}2 ):r
[(-20)(-20?) )| =[4’ T =[4(0] = [4]” =[2*] =2"=Rus.

( .
)(1 -’ + w) [(1 —0+0’ )(1 - + m)]. ..n factors  (Combining two like terms)
)
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({5

2

o () ) 52

=-1

[ 1+:J'] [—1—2;'&)8:(%]'{3%‘_]‘ =(%) +[
.—,ls- w +o' ) (f,l) (w°w1+w{f.w) % ) )
3 Evaluate gw”‘,wherewis an imaginary cube root of unity.

Sol: iw"
k=0

— 0 4 0 £ 4 % 4 ¥ 4 2

=o' +o’ +o' +0° +0* + 0"
=1+0’ +0’. 0+1+0°. 0’ +0’.0
=1+’ +l.o+1+l.0* +1.0

(a)’ =0’ =0’ =1)

=1+ +o+1+0* +0 =(l+m+w’)+(l+w+m’)

=0+0=0 (1+w+m2=0)

®

2
If @ Is an imaginary cube root of unity, prove that <~ bo® +eco

ao’® +bw+c

Sol: If @ is an imaginary cube root of unity,

a+ba* +co
aw’ +bw +¢
a+bo’ +co

LHS. =

= (In denominator replace a.)zby‘-l— )
( ]+ bo+c "

2
_a+bo’+co  \9% co

a
—+bw+c at cw
()

Alternate Method:
a+bo’ +co
aw’ +bw+c

LHS. =
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Sol:

~ (a-l-ba)z +c¢v)m

= (Multiply and divide by @ )
(a0’ +bo +c)o
(e:hH!m)2 +cm)w (a+bw’+cw)a) (—a+bm’+cw)a) ey
= = == ; =o=K.
ad’ +bo* +co  a(1)+bo’ +co a+bo’ +co
12 17 19
- aw' " +be' +cow
If @ is a cube root of unity, prove that =
L ao" + bo? + co™-
If @ is an imaginary cube root of unity,
o' =1
; o
o'.o=I ’
1 q..l:‘:t{-'v{:!i.‘ufﬂ/ngﬁpowera)gf
b
a =—
o
aw” +ba" +c0" _ aw® +bo".0’ +co®.0 a(1)+b(1).0’ +c(1).0
LHS. =— 2 R R 2 0 2
av" +bo” +co®  aw".0’ +bo™.0+co® a(l).e’ +b(1).0+c(1)
a+bo’ +co 1
= 1 (In denominator replacewzby—--)
a[—}+bw+c - ' o
7}
a+ba?+co \8* cw
= - =w=R.HS.
A rbw+c at cw
: _
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