EXERCISE 2.2

Q.1  Find the cube roots of-1,8,-27,64.

(1) Cube roots of -1

Solution:
1
Let  x=(-1)?
X = -1
X +1=0
' +(1)* =0

(@ +bY) = (a+b)a® —ab+b%)
(x+ D[ 2= () + 12] =0

(x+D(x*=x+1)=0

x+1=0 or

=1 o

—x+1 =0 by formula

=

2

Now we solve x
ax’+bx+c=0
a=1, b=-1,c=1
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x=—10 or x=—l(m2]
X =—0 or X = -0
So, cube roots of =1 are -1, —» and —0’

(i) Cube roots of 8

Solution:
|
Let x=(8)*
x =8
x’—8=0
*=2=0

(@’ =b)=(a-b)a*+ab+b”)
(x-2)[x* +(x)(2)+2*]=0
(x=2)(x* +2x+4) =0

x=2=0 or x*+2x+4=0
x=2

Now we solve x*+2x+4 =0 by formula
a=1, b=2,c=4
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So cube roots of 8 are 2, 2wm, 200



(iii)  Cube roots of =27
Solution:

Let  x=(=27)°

=227

WV +27=0

¥ +3 =0

(@' +b%) = (a+b)(a®* —ab+b*)

(x+3)] ¥ = (x)(3)+3* ]=0
Either (x+3)(x*=3x+9)=0

x+3=0 or x*-3x+9=0
Now we solve x* —3x+9=0 by formula

a=1, b=-3, ¢c=19

. —b+b’ —4ac
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2
S cube roots of =27 are -3 , 3@ and -3

(iv)  Cube roots of 64

Solution:
1
Let  x=(64)°
X =64
X —64=0
x'—4*=0

@ —b*=(a-b)(a* +ab+b")
(=4[ ¥ +(x)(4)+4* | =0
(x—d)(x* +4x+16)=0
Either x—4=0 or x*+4x+16=0
x=4
Now we solve x* +4x+16=0 by formula
a=1,b=4, c=16
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Therefore,

x=4w, or x=4a’
So cube roots of 64 are 4 , 4@ and 4@’



Q.2  Evaluate
(i) (l-w-a*Y
Solution: (1- w—w*)’

2[1—((04'(02)]7
= (=T

=(1+1)’

=2’

=128
(ii) (1-3w-3w*)
Solution: (1-3w-3w*)’

= [1 -3(w+ af)]5

cltw+@® =0

.
w+ " =-1

4w+ @ =0

=[1-3DT

2
w+w =-1

=(1+3)
=4=1024
(i (9+4w+4a’)’
Solution: (9+4w+4w”)’

[9 +4(w+ a)z)]3

=[9+4¢-D]’ ¢ w+a@®=-1)

(iv) Q+20-2df) 3-3w+3af)
Solution: (2+2w-2¢f) 3-3w+3ar)
= R(1+w)-2af] [3+3 -3 )]
= 2(1+w)-2¢f] 3(1+ah)-3 )

clraraf=0
l+w=-af l+df=-w

[2(-af)-2af] [B(-w)-3 0]
(=2af-2af) (-3w-3w)

= (-4af) (-6w)
=224

=24 (1)

=24

As @'=1

v) (_1+\/3)6+(~1—J——3)

Solution:

As

~lepa=3 o

2 2
“1+V=3=20 and -1--3=20"
Now equation (1) becomes
=20+ 2’
=2% of +2° 0'?
=76 [(w3)2+(m3)“]
=2 [ (@ +()* ]
=64 (1+1)

=64 (2)
=128

(vi) (‘“‘/3}94{‘1“/‘_3]9
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As =1

Solution:
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Now equation (1) becomes
= (o) + (&)’
=@+
(@) + (@)
=1’ +)°
= ]+1
=2
(vii) @'+a® -5
Solution:
a)17+w"48 _5
= v+ & -5
= (" o+ ()'?* of -5
=M w0+ (DN -5 As @ =1

As

As @ =1

=lo+ a5

= (w+ah)-5

=(=1)-5 As 1 + o+ @'=0
=-1-5=-6 O+ =~



(viii)

Solution:
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Prove that,

cl+w+a’ =0

o+ =-1

x> +y’ =(x+y)(x+ 0y) (x +0%y) 02032)

Solution:

R.H.S. =

Let,

(x+ y) (x+y) (x+’y)

= (x+ y)(x2 +0)2xy+wxy+(03y2)

= (x+ y)[x* + (0 + O)xy + ' y*]

2
T l+oH0’ =0 = o+ =

-1 and

o =1

=(x+ y)(x2+(—l)xy+ly2)

= (x+y) (X =xy+y’)

Using Formula: 2> + b’ = (a+b) (a’=ab+b?)
=x*+y =L.HS.

Q.4. Prove that
X +y’ +2° -3xyz = (x+y +2) (X+0Yy +0’°z)
(X + 0’y + 0z)

Solution:
Let: R.H.S

= (x+ y+2)(x+ 0y + 0 2)(x+ @’y + 07)
=(x+ y+2)(x* + 0’xy + wxz +

Oyx+ o' y? + @l yz + 0'xz + 0'zy + 'z%)
=(x+y+ )X+’ Y + 0’2 +

(0 + W)xy + (0 + ") yz + (0+ ®*) 2x]

cltor =0 wraf=-1 and o =1

=(x+y+z ) [x* +1y? + 127 +(— Dxy+(w’ +0’w) yz+( - 1)zx]
=(x+y+z) [x* + 1y? + 12° +(=1) xy+(0’ +1w) yz+(-1) zx]
=(x+y+2)(x +y* +2" —xy—yz—2)
=x’+y’+z’ —3xyz=L.H.S
Using Formula
(a+b+c)(a’+b? +c?-ab-be-ca) =a> +b’ + ¢’ —3abe
Q.5. Prove that

02(034)
(1+0)(1+0*)(1+0")(1+a%)........... 2n factors = 1
Solution:

Let L.H.S.
=(1+0)(1+0*)(1+0*)(1+w®") ......... 2n factors

=(1+0)(1+0*)(1+ow’)(1+o’w’) .... 2n factors

=l = =(m3)2 =(1)2 =1
=(14+0)(1+0")(1+@)(1+0) .......... 2n factors
= (1+a)(1+0") [ 1+@)(1+0") ] ... n factors
=|:(l+(1))(1+032)]n
=[1+w +o+ o’
=|:1+(0+(,0 + 0 :‘“ .-.~I+u)+u)2=0

(l)3=| !

=[0+ 1"
= =R H. 8 = LHS=RHS




