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{ Question # 1
(i) Let z beacuberoot of 8 then

1 Review:
r = (8)3 = =28
) ~1+-3
= ' —8=0 = (@)’-(@2°=0 w=—"—
= (r—2)(2" +22+4)=0 cL)Z__1_\/_3
= 7—-2=0 o 2*+22+4=0 2
—2+(2)7 -
= =2 o z= \/() 4(1)(4)
2(1)

—2++4-16 —2+£~-12

2 2
—24+2J-3 :2[—1i\/—_3]

2 2
= 33:2—_14_“_3 x:2—_1_'_3
2 2
—~ =9 or =2
Hence cube root of 8 are 2,2w and 2w’.
(ii) Hint
Considering x asacuberoot of —8 and Solving as above you will get the following
values of z
2 +2-3 2 —24/-3
r=-2, xt=—+-— , IT=———
2 2
Y Pt 2 AP oo o 4
2 2
= r=-2w , r=-—2w
Hence cube root of —8 are —2,—2w and —2w’.
(iii) Do yourself as (iv) below.
(iv) Let z beacuberoot of —27 then
1
r = (—27)3 = 2’ =-27
= 2" +27=0 = ()’ +3)’ =0
= (z+3)(2°-32+9) =0
= £4+3=0 o z"—3x+9=0
34 4/(—3)" —4(1)(9
= r=—3 O zx= \/( ) L)
2(1)
_3++49-36  3+£+v-27  3+3V-3
2 2 2
3+ 3+v-3 3—3V-3
r=—— o r=——

2 2
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2
= r=-—3w’ or r = —3w

= :1::—3[—_1_\/__3] or :1::—3[—_1—’_\/__3]

Hence cuberoot of —27 are —3, —3w and —3w’°.

(v) Let z beacuberoot of 64 then
:1::(64)% = 12’ =64
= " —64=0 = ()’ -4’ =0
(z —4)(2° + 42 +16) = 0
= 7—-4=0 o 2+4r+16=0

Y

—4 4 ,J(4) —
= rz=4 or = \/()
2(1)
441664  —4+/-48
2 2
:# V=3 48 =163
—4 4+ 44-3 —4—4-3
= o r=—"
2 2
= x:4[—_1+ '_3] or :1::4[—_1_ '_3]
2 2
= r=A4w or T = 4w’
Hence cuberoot of 64 are 4, 4w and 4w’.
{ Question # 2
(i) <1+w—w2>8:<1+w+w2—2w2>8
:<O—2w2>8 v l4tw+w =0
= (—=2)°(w*)® = 256w
=256w" w =256(w’) - w
= 9256(1)"-w = 256w  Answer w' =1
(i) Pt Fl=0" w0 W+
:<w3>9-w+<w3>9-w2+1
= (1) w+1) - +1 oWt =1
=w+w +1
=0 Answer cltw+w =0
(iii) <1+w—w2><1—w—|—w2>
:<1+w+w2—2w2><1+w+w2—2w> o ldw+w'=0
=(0-20%)(0 - 2w) =(-2w")(—2w)
=40’ =4(1) =4 Answer cowt=1
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. 14+473) (—1-v=3) —1+-3
(iv) — | + ==
2 2 2
:w7+(w2)7 w2:_1—\/—3
=W 4" 2
:w6-w—|—w12-w2:(w3)3 w+(w3)4 w?
S () w1
=w+w =-1  Answer v ltw+w =0
W) (~14+3=3) +(-1-v=3)
—14+=3) 1-J3Y) I
S Dt i) EN ) DO i cw=—TNTe
2 2 2
:(2-w)5+<2-w2)5 w2:_1_2 =3
= 32w’ + 32w =320° W’ + 320" W
=32(1)-w’ +32(1)-w wgz(w3)3:(1)3:1
= 32(w + w?)
= 32(—1) = —32 o ltwt+w =0
{ Question # 3
(i) R.H.S=(z—y)(z—wy) (:1: — w2y>
=(z —y) :1:(:1: — w2y> — wy(a: — w2y>]
=(z—vy) ::1:2 — wWry — wry + w?’yQ]
=(z —y)_:I:2 — <w2 +w>xy + (1)y2] cow=1
:(:I:—y);xQ—(—ny_,_y?] v ltwte'=0
—(z—y)|2" + oy + 9] ot =1
3

=z° —y° = L.H.S

(i) R.HS=(zx+y-+2) (:1: + wy + w2z><x + Wiy + wz)
=(z+y+ 2)[2° + Wy + wrz + wry + WY + WYz
+w’rz + whyz + w2’
=(z+y+2)[z" + W +wry + (w+ W)z + (W + wyz
+w3y2 +w3z2]
=(z+y+2)[2” +(=Day + (- Daz + (&* + wyz +1)y" + 1)2°]
Cwl=w & wtw=-1
=(z+y+2)[2* +y° + 2 —zy+ (—1yz — 2]
=(z+y+2)z" +y' + 2" —ay —yz —az]
=2 +y* +2° —32yz =L.H.S
(iii) LHS= 1+w)Q+w)14+ @+ w®) ... 2n factors

2 [(1+ w4)(1 + ws)] ............ n factors

)
(I+w)(1+w)]
[(1+w) 1+ )]+ @’ )14+’ W), n factors
[(14+ W)+ )][A+ w? - W)L+ (W) W) n factors
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= [(14+w) A+ A)][A+1- W)+ 1) W], n factors
= [(14+w) 1+ )][A+ ) I+ W] n factors
= [(1+w)(1—|—w2)]n = [1—i—w—|—w2 —|—w3]n
=[0+1]" v ldwtwr =0, W =1
=[1]" =1 =R.HS
{ Question # 4 (i)
Let 4 r+1=0......... (1)
Since w isroot of (i) therefore
WA w+1=0........ (47)
To prove w’ isroot of (7)
Consider (w2)2 + W +1l=w'+20 +1 -
= (w2 %—1)2 — W= (w2 —|—1—i—w)(w2 —i—l—w)
= (0)(w’ +1-w) from (i)
= () F H1=0 e (i)

= w” istheroot of the equation (7).
Now subtracting (i) from (i)

(w2)2—|—w2 +1=0

VHw+1=0
W —w =0
3 _
= w(w —1)—0
= Ww-1=0 a w=0
= |’ =1

{ Question # 5
Let 2 be acube root of —1 then

:1::(—1)% = z’=-1
= ’+1=0 = (@)’+1)°’=0
= (r+DE@*—2+1)=0
= z+1=0 o 2*—z+1=0
(=) - 1))
2(1)
1+V1-4  14+J-3

2 2
14+=3 1-/=3
r=——— o p=———

= r=-1 or =z«

2 2
14+ /31 1—+/3i
r = or z« =
2 2
1—|—2\/§z and 1—2\/52.

Hence complex cuberoot of —1 are
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{ Question # 6
Since 2w and 2w’ areroots of required equation, therefore
(x — Qw)(a: — 2w2) =0

= 2° —2wr — 2wz + 4w’ =0

= 2 2w+ W) +41) =0 vowt =

= 2*—23(—=1)+4=0 o ltw+w =0
= 2" +2z+4=0

is the required equation.

{ Question # 7

(i) Let z beafourthroot of 16 then
1

r=(16* = 2'=16

' -16=0 = (¢)) —(4’=0
(2% +4)(2* —=4)=0

P +4=0 o 2°—4=0
= —4 o z°=4

r=4J—4 or x=+/4

= =12 or 1z ==42

A

Hence the four fourth root of 16 are 2,—2,2i,— 21.

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

(ili) Let z beafourth root of 625 then
1

z = (625)* = z' =625
' -625=0 = () —(257 =0
(2% +25)(2” —25) =0
?4+25=0 or z°—-25=0
?=-25 o z*=25
T=4J—25 or z=+25

= T = £25 or x =425
Hence the four fourth root of 625 are 25,— 25,257, — 25:.

N

Question # 8
(i) 2zt —32 =0
= 2z'-16)=0 = 2'-16=0
Now do you as in Question # 7 (i)
(ii) 3y° —243y =0
= 3y(y' —81)=0
= 3y=0 or ¢'—81=0
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y=0 o () —(9F=0
(v* +9)(y* —9)=0
y¥+9=0 o y*-9=0

Y

y? = —9 o y*=9
y=4v-9 or y=49
= y==x3 or y==3

R

Hence S.Set — {0,13,1 3@}
(iii) 4+t 4+z+1=0
= 22(z+D)+1Lz+1)=0
= (z+D)@*+1)=0
= z+1=0 o 2°+1=0

= rz=-—1 or P =-1 = z=-4=i
Hence S.Set = {—1,+i}
(iv) 52° — 5z =0

= 5a(z' —1) =0
= Hhz=0 o z'—-1=0

= =0 o (¢}) (=0

= (2" +1)(«" —1)=0

= 2°+1=0 o 2°—-1=0
= zf=-1 o z*=1
= == or r==*1

Hence S.Set = {O,il,iz‘}
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