mathcity.org

Merging man and maths

Exercise 4.4 (Solatiors)

TEXTBOOK OF ALGEBRA AND TRIGONOMETRY FOR CLASS XI
Available online @ http://www.mathcity.org, Version: 1.0.0

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

1 Review:
x = (8)3 = =8
3 ) 3 3 —1+v-3
= 2 -8=0 = (@)’-2°"=0 wE—0
= (z-2)(z° +22+4)=0 w2_—1—\/—3
= 7-2=0 or 2°+224+4=0 2
—24 2 _
- =2 o = \/(2) 4D
2(1)
 24VI-16  —2+£4C12
2 2
_ 24208 (14453
2 2
N ot V- IR ol e e
2 2
o — 9w or 1z =2

Hence cuberoot of 8 are 2,2w and 2w’.
(ii) Hint

Considering x asacuberoot of —8 and Solving as above you will get the following

valuesof z
2+2v-3 2—2v-3
r=-2, r=—— , T=

2 2

—1—-+-3 —1++-3
= r=-2— , T=-2|—

2 2

= z=-2w , z=-—2w

Hence cuberoot of —8 are —2,—2w and —2w’.
(iii)

(iv) Let z beacuberoot of —27 then

Do yourself as (iv) below.

1
r = (—27)3 = 7’ =-27
= 2°427=0 = (2’+3)’=0
= (z+3)(z°-32+9)=0
= z+3=0 o 2°—32+9=0
J— 2_
= z=-3 or ngi\/( 3) — 41 ©)
2(1)
 3+9-36 3+£4-27 3+3/-3
2 2 2
3+3v-3 3—3V-3
r=T— o a= 5
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Y o s =3 or g = —g| Y3
2 2
= 7 =-3u or r = —3w
Hence cuberoot of —27 are —3, —3w and —3w*.
(v) Let x beacuberoot of 64 then
1
= 1°-64=0 = (2)°—-(4)’=0
= (z—4)(2* +42+16) =0
= z—-4=0 o z+4r+16=0
—4 4+ 2 _
= =4 o zx= \/(4)
2(1)
441664  —4+/-48
2 2
:# v—3 48 =16 % 3
 —4444-3  —4—4=3
2 2
S S e [P ol e
2 2
= 1 =4w or T = 4w’
Hence cuberoot of 64 are 4, 4w and 4w’.
{ Question # 2
(i) <1+w—w> :<1+w+w2—2w2>8
( )8 o ltw4w =0
= (=2)'(w")" =256w"
= 2560" - w = 256(0) -w
—256(1)" - w =256w  Answer w' =1
(ii) PrwP =0 w0l
:<w3>9-w+<w3>9-w2+1
= 1) w4+ 1) W +1 w' =1
=w+w +1
=0 Answer l+w+w =0
(iii) (1—|—w—w2><1—w—i—w2>
=<1—|—w—i—w2—2w2><1—|—w—|—w2—2w> l1+w+w =0
0—2w*)(0 —2w) = (—2w")(—2w)
=40’ =4(1) =4 Answer Ww=1
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7 7
iv) [—1+\/—_3J +{—1—J—_3] P e
2 2 2
:w7+(w2)7 w2:_1—\/—_3
= w +uw" 2

= (1)3 Cw -I—(l)4 cw?

—w+w =—1  Answer o ltwtw =0
(V) (~14+=3) ( 1-V=3)

14— _1-J=3Y —14++-3

:QM 4o ZizV3 R o
2 2 2
_(2-w)5+<2-w2>5 w2:¥
=320° +32w" =320° W +320° W'

= 32(1)-w® +32(1)- W= () = ) =1
= 32(w + w?)
=32(—1)=—-32 l+w+w =0

=(z -
:(:c—y)_x(:c—wa)—wy(:c—wa)]
=(z —vy) :SUQ — Wy — wry + w?’yQ]
:(x—y):xQ—<w2+w>xy+(1)y2} cow=1
=(z—y)|z’ = (D ay + '] 4wt =0
=(@—y)l2* + oy +| Wt =1
3

=z —y® = L.H.S
(i) R.HS=(z+y+ z)(a: +wy + w2z><x + W'y + wz)
=(x+y+2)[z° + W’y + wrz + wry + WY + WYz
+w'rz + whyz + w2’
=(z+y+2)[2° + W +wzy + (w+ w)zz + (W +w'yz
+w3y2 +w3z2]
=(@+y+2)[e" + (= Doy + (=Daz + (@ +w)yz +1)y" + (1)2"]
Cwl=w & wtW =1
=(z+y+2)z" +y +2° —ay+(~yz — 22
=(z+y+2)2’ +y +2" —ay -y — a2
=2 +y° +2° —3zyz = L.H.S
(iii) LHS= 1+w)Q+w)I4+ w1+ w®)... 2n factors
=1+ w) A+ A][A+ A+ )] n factors
=14+ w1+ W)+’ W) A+’ W) n factors
= [+ w) 1+ )]+’ W) A+ (W) W) n factors

2
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=[(14+w) 1+ A)][A+1- )1+ 1) W], n factors
= [(14+w) 1+ A)][A+ )L+ )] n factors
=[1+wl+o’)| =l+w+w + o
=[0+1] o ldw+wr=0, W =1
=[1]' =1 =R.HS
{ Question # 4 (i)
Let 4 r+1=0 . (7)
Since w isroot of (i) therefore
W Hw+1=0........ (47)
To prove w” isroot of (i)
Consider <w2>2+w2+1:w4 + 2w +1—w?
= (w2 —|—1)2 — W= <w2 —|—1+w)<w2 —|—1—w>
= (0)(w* +1-w) from (i)
= (W) + P +1=0 (i)

=’ istheroot of the equation (7).
Now subtracting (:7) from (ii7)
(w2 )2 + W +1=0

7w2+w +1=0
w? —w =0
= w<w3—1>:0
= Ww-1=0 a w=0
= =1

{ Question # 5
Let x beacuberoot of —1 then

ZU:(—l)% = 2’ =-1
= 2°+1=0 = (2 +@1)°’=0
= (z+1)(@°—2+1)=0
= z4+1=0 or 2’—z+1=0

_ (DD -4
2

= r=-—1 or =z«

@)
C1+V1—4 1+£73
2 2
1++/-3 1-v=3
r=—— O g=—

2
1++/3i 1—+/3i
= or =«
2 2
1—|—2\/§z’ - 1—\/52'.

= 7z

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

= 1’ —2wr — 2T + 4w’ =0

= 2" —2z(w+w)+4(1)=0 oWt =

= 2" —2z(-1)+4=0 o ldw+w=0
= " +22+4=0

Isthe required equation.

{ Question # 7

(i) Let z beafourthroot of 16 then
1

:1:=(16)Z = ' =16

' -16=0 = (¢}) —(@P=0
(2* +4)(2* —4)=0

2 4+4=0 o z2—4=0
’=—-4 o 2°=4
r=4J—4 or z=+J4

= T == or x==2

R

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

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

(iii) Let z beafourthroot of 625 then
1

z = (625)* = z' =625

' -625=0 = ()] —(257 =0
(#” +25)(2” —25) =0

?+25=0 or 2*—-25=0

2’ = —25 o 2*=25
r=4J-25 or =425

= x = x5 or z =45

L

Hence the four fourth root of 625 are 5,— 5,5i,— 5.

Question # 8
(i) 2:* —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 y'—81=0
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R

=N

y=0 o () —(9=0
(v* +9)(y” —9)=0

¥ +9=0 o 3 -9=0
y¥=-9 o y*=9
y=4J-9 or y==+J9
y = +3 or y==3

Hence S.Set = {O,i3,i 32}

(iii)

(iv)

2+t +r4+1=0
= 2X(z+D+1Lz+1)=0
= (z+D(@*+1)=0

2

= z+1=0 or z°4+1=0

= r=—1 or z*=-1
Hence S.Set = {—1,+i}

52° — b5z =0
= bz(z' —1)=0

= 5x=0 o z'—-1=

= =0 or (:cZ)Q—(l)Q:O

= =11
2 —1=0
=1

r==+1

= x2+1><x2—1):
= 22+1=0 or
= z2=-1 or
= x =241 Or

Hence S.Set = {O,il,i@'}
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