Chapter 4 Exercise 4.4

{ Question # 1
(i) Let z be a cube root of 8 then

o S% ~ z*—8§ Review:
= 7’ —(8):0 = @' -2 =0 w:%ﬁ
= (z-2)(2"+22+4)=0 wz:*1*\/*_3
= r-2=0 o & +22+4=0 2
Y o

= =2 or L=
2(1)

24116 —2+J-12
2 2
242473 2[1 i\/S]

2 2

NN o T IR o Sk
2 2

=S = P or =2’

Hence cube root of 8 are 2 2w and 2w’
(ii) Hint
Considering z as a cube root of —8 and Solving as above you will get the following

values of z
2+24J-3 2—2-3
r—-2, g—"—--— |, p——
2 2
]~ 1 4« B
= p=—2|— : =2|—
2 2
= z=-20 , z=-2w

Hence cube root of —8 are —2,—2w and —2w’.
(iii) Do yourself as (iv) below.
(iv) Let z be a cube root of —27 then
= (727)% = z*=-27

= 2°+27=0 = ()’+@)°’=0
(x+3)(2" —32+9)=0
= z+3=0 or 2’ —3z+9=0
3oy 100)

U

= x=-3 or

2(1)
_3+0-386 3+427 3+3J3
2 2 2
3+34—3 3-3J-3
= = —2 or = —2
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= mzfglﬂ] o m:73[71+—\/73]

2
= z=—3u or
Hence cube root of —27 are —3, —3w and —3w’.
(V) Let z be a cube root of 64 then
A= (64)% = 2’ =64
= 2° —64=10 = (@ -4@)*=0
= (z—4)(z" +4z+16)=10
= z—4=0 or z*+47+16=0

—1+ Jl@y - 41)(e)

= z=4 or z=
2(1)

—4+f16—-64 4443

2
4443
2
" $:74+4\173
2
5 el *’3] -
2
= r=4w or

Hence cube root of 64 are 4, 4w and 4w’

- 48=16x3

s

2

2

- 4[1_~/_3]

-

{ Question # 2

(i) (1+w7w) (l+w+w272w2)8
)8

2)8(w’)’ = 256 w"

(
256" w = 256 (w’) - w
256(1) - w =256w  Answer

(ii) Wt 4 l=u" w41
= () ()
=1 w+ @) +1
=w+w +1
=0 Answer

(iii) (l+w—u’)l-w+e?)

:(1+w+.u — 20" )1+ w+ o’ —2w)

0—-20")(0—20w) =(—20")(—2w)

=4u® = 4(1) =4  Answer

v T ¥ =0
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) 71+J§7+ 1-J3) L -1+48
2 2 YT T
:w7+(w2)7 ,?,_1_\/__3
w4 Y 2
:wﬁ-w+L012-w2:(w'a)g-wﬁ»(ma)‘lwf
= v+
=w+w? =-1 Answer o l4wtwt=0
(v) (~1+v33) +(-1-¥3)
[2_1+J_3] +[2_1~./_3.] o oLltVB
2 2 2
:(2-w)5+(2-w2)5 wg:ilizﬁ
=820 + 820" =820 o 320" 0!
= 32(1)- o? +32(1) w o= (wf) = =1
:32(w+w2)
=32(-1)= 32 v ltwta®=0
{ Question # 3
() RHS=(z—y)(z— y)(mfw?y)
:(mfy){m(a: m?y)fwy(m my)}
:(x—y){a: —pu:vy—w:cy—ﬁ—buy]
:(;r—y){sc0 (w +w)wy+(1)y} Wwi=1
=(z—y)[z’ — (-Day + ] l+w+w?=0
=(@—y)[e’ +ay+y’] wtaf=—1
3 3

(i) R.H.S=(z +y+z)(a:+wy +mgz)($ +w2y+wz)
=(z+y+2)z’ + oy + wrz +wry + 0+ Yz
+w'rz + wlyr + W]
=(z+y+)2° + (W +way+ (w+ oz + (0 + whyz
+w'y + W]
=(z+y+2)z" +(Day + (—Dzz + (W +whyz +H)y* + (1)2°]
ot & wrwt=-1
(+y+2)[2" +4" +2° —ay + (—Lyz — 2]
(z+y+2)a" +y +2° —ay—yz — 2]
=2+ +2*—3ay: =LHS

(il) LHS= 1+w)l+w’)1+w )1+ 2nfactors
=1+ )T+ )[4+ )T+ )] nfactors
=+ )+ D)+ o)+ W) nfactors
=+ o)+ )+ o)1+ @) ) n factors
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= [0+ )1+ A [A+ 1)@+ QP W] n factors
= [0+ )+ ) [A+ )+ )] nfactors

Let e +l1=0....... (1)
Since w 1s root of (z) therefore
1 i AL =0 (i)
To prove w? is root of ()
Consider (w2 )2 +l =t 2 11—
= (1)~ = (P + 1+ w)(® +1-w)
= (0) (w2 ] = w) from (1)
= () 4’ +1=0 (i)

=’ is the root of the equation ().
Now subtracting (i) from (i)
(uJQ )2 N +1=0
whiw41=0

w? —w =0
= m(wsfl):()

= w'—-1=0 as w=0

> [*=1]

{ Question # 5

Let z be a cuberoot of —1 then
a::(fl)% = 2’ =1
= ££+1=0 = @*+Q0°'=0
(z+ D" —z+1)=0
= z4+1=0 or & —z+1=0
—1) & E 10
2(1)
14T 1 14473

2
1+4-3 1-+-3
r=————— 0. T
2
1++/3i 1—+/3i
&= — or T

2 2
. 1+3i § 1—+f3i
2 2

U

— B= —l or =

Hence complex cube root of —1
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{ Question # 6
Since 2w and 2w® are roots of required equation, therefore

(a:fQu))(a:fQu)Z) =0

= 2’ 2wz 2z 4+ 4w’ =0

= 2’ —2z(w+ W)+ 4(1) =0 oWt =1

= " —25(-1)+4=0 e B g, g ol
= 2 +20+4=0

1s the required equation.

{ Question # 7

(i) Let z be a fourth root of 16 then
1

z=(16)% = z'=16
2*-16=0 = ()~ =0
(2 +4)(«’ —4)=0

4+4=0 or 22—-4=0

t=—4 or =4

z=4+v—4 or z= iﬁ
5 g o2 o k2
Hence the four fourth root of 16 are 2,—2,2¢,— 21.

T T TR

(ii) Do yourself as above. Hint: 81 = (9)

(ili) Let z be a fourth root of 625 then
1

z = (625)% = z'=62
2 -625=0 = (o) (25 =0
(2 +25)(2” —25) =0
2 +25=0 or 2>-25=0
zt=-25 or z°=25
= iJT% or = iJ2_5
= r=+1bi or z=4b
Hence the four fourth root of 625 are 5,—5.57,— bi.

ST [ [

Question # 8
(i) 21 —32=0
= 2z*-16)=0 = 2'-16=0

Now do you as in Question # 7 (1)
(ii) 3y° —243y =0
= 3y (y4 - 81) =0
= 3y=0 o y'-81=0
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= y=0

or (yg) — (9P =0

(v'+9)(y'—9)=0

=
= ¢y +9=
= y2279
=

0 o 2—9=0

or y2:9

y:iJTQ or y:iw/g

= y==£3i

or y==43

Hence S.Set = {O,i?;,i 31}

(iii) 4 4ar+1=0

=

=

=

=

2x+1)+1z+1)=0
(z +1)(z*+1)=0
z+1=0 or 22+1=0

r=—1 or l=—1 = =4

Hence S.Set = {—1, 44}

(iv)
=
=

=

52z° =52 =0
ba(z® —1)=0

52 =0 or —1=0

z=0 or ($2)2_(1)2 =0

Hence S.Set = {O,il,ii}
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