SOLVED EXERCISE 2.2

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

(1) The tree cube roots of - 1
Let X’ = -1

(x) +(1) =0
(x+1)(x? -x+l)=0

Eitherx + 1 =0 or X—x+1=0

=~ ] Herea=1,b=-1,¢c=1
Using guadratic formula

_-b +\b? —4ac
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Thrcg cube roois of -] are -1, -, — ®’
(i) The three cube roots of 8
Letx’ =8
x’-8=0
(x) -(2) =0
(x-2)(x* +2x+4)=0
Eitherx-2=0or x'+2x+4=0

X®2 = Herea=1,b=2,c=4
Using quadratic formula



. 2(-l+iJ§)

X 2 3 o.r

= 20
Three cube‘roots of 8 are 2, 2 w, 202

(iii) The three cube roots of —27 .
Letx}=-27
x’+27=0
(x) -(3) =0
(x+3)(x’—3x+9)=0

Eitherx +3 =0 or x’-3x+9=0

x=-3 Herea=1,b=-3,¢=9
Using quadratic formula

_-b +b? - 4ac
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B > 2
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*.  Three cube roots of — 27 are - 3, - 30, - Jo°

» (iv) 1‘i|e three cube roots of 64

Letx’ =64

X’ -64=0

(x) -(4) =0

(x -4)(x* +4x +16)=0
Eitherx -3 =0or x!+4x+16=0

Xx=4 Herea=1,b=4,¢c=16
Using quadratic formula
x_—bi\/b’—4ac
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--4-'?- « fa ¥
xr-}-—(—-l—-;-—iﬁl or x-—=4(-l; 3J

= 4w = 4o’
Three cube roots of 64 are 4, 4, , 4y’
2. Evaluate
0N (-0-0Y
Solution:
(-w-0) = [l -(:::H-m"")]1r

=(1+1)’
=2" =128
(i) (1-30-30)
(l1-3o0- 3(:)’)5 = [] - 3(m+ m’)]’ *
=‘[l -3(—-_1)]’ W+ @ =)
=(l + 3)5
‘ =4 =1024
(iii) (9 + 40 + 40%)’
Solution:
I 9+40+40) = [9+4(m+m:)]]
=[9+4(-'1)T O+ =-]
=(9-4)
=5 =125
v) Q+20-20)(3-30+30")
Solution:

-,(24-2@-2(02)(3—'-3 o +3 )
/ =[2(| +m)—2w’][3(l +m2)—3m}

- %[2(-@’_)-2&][3(-{0)—30}] '.'l+m=—o>".



= (-2:0"' -20° )(-—3&) - 3w)
=(—40’ )(-60)
=(~4)(-6)(0" w)

= 240’

=24(1) o =]

=24

(v) (-—l+ \/--_3)‘i + (-l —-Js)‘
Solvtion:
(13 o133

- (2&))& + (2(02 )b

=2*(0*)+2° (")

=2| (') ]+ 2 [(ms)‘] |
=2°[(|)” +(1)‘]
=2°[1+1]

=202=2%=2'
=128

o (255 (2]

2 2

Solution:

2 2

(5. (2:5)

9

=0 + (2(0’) A0

=(0’) +(0?) =(1) +(1)’
=]+l =2

(vii) o’ + 0’ -5

Solution:

Y140 =
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20 =-1-J-3




3. Provethatx’+ y’ =(x+ty)(xt+oy)(x+ ai’y).

X’ +y =(x +y) (x + 0y) (x + 0’y)

RHS. =(x+y)(x+oy)(x+o’y)
=(x +y)[x(x +m’y) +my(m+mzy)]
= (m:+y)[m:2 + 0’ Xy + Xy +m’y:]

=(x+y)[x + (@ +a)xy £ ()y’] @’ =)

/



=(ce )X+ (-1)xy+ 5] o rwe

- (\ - y)(x’ ~xy+y’)
= L.HAS.
tience Proved

4.  Provethatx’ +y’ +2° - 3xyz = (x +y + z) (x + 0y + 0°z) (x + 0’y + 0z).
Solution:

X' +y" +2 -3xyz=(x+y+2)(x + oy +mzz)(x+w2y+m1).
RHS. =(x+y+ z)(x + @y + w’z)(x + @'y +mz)

=(x+y+ z)[x(" + 0’y + 0z) + 0y(x + 0y + 02) + 0’2(x +m’y+mz)]

=(x+y+ z)[x‘ + WXy + OXZ+OXY + 0’y +0'yz+0’xz+0'z+ m’z’]

=(X+y+2)| X* +0° Xy + OXy + 0’ yz + 0yz + 0’ xz +oxz+ (1) y’ +(l)?_:]I

=(x +}’+z)-x* +(w‘ +m)xy +(m: +£0)yz+(m: +m)xz+y3 +z:]'.‘ o oy

=(x+y+2z)(x

=(x+y+z[ l)xy+(-—])yz+(-l)xz+y:+z:] W o= -l
(x*+y*+2° - xy —yz-2x)

=x'+y' +z -3xz

= L.H.S.
Hence proved.

5. Prove that (1 + ©) (1 + ©*) (1 + ©*) (1 + ©Y) ..... 2n factors = 1.
Solution:
LHS. =(l+)(1+o) (1 +0)) (1l +a’) ... 2n factors

-(l+w)(l+m )(l+m )(I+m ) ......... 2n factors

= (1+0)(1+0*)(1+0’ o)(I + ©* ©°).....2nfactors

= (1+0)(1+0°)(1+ 0" 0)(1+ 0" (o) ).... 2n factors
= (1+0)(1+0*)(1+(o){1+0*(1)°).....2nfactors - @' =
= (1+)(1+@*)(1+)(1+0’).....2nfactors

=(—m):(—m)(-m’)(—w) ..... 2n factors b =-0
= [(-—w): (—-w)][(—m:)(-—m)] ...... n factors C 4o = -0
= [m]][m"] ...... n tactors



=(1)(1).......n factors o =1

= R.H.S.
Hence proved.

Roots and co-efficient of a quadratic eﬁuatlom

—b+b? —4ac b=sbt ~dai

We know that ————————and —————— are roots of the equation
2a 2a

ax’ + bx + ¢ = 0 where a. b are coefTicients of x* and x respectively. While c is the
constant term.

Relation between roots and co-efficient of a quadratic equation:

-b +vb? —4ac . :l_:t_:wa:r ~ dac
2a ‘

fa=——m———m—
2a P

then we can find the sum and the product of the roots as follows.
Sum of the' roots = a + 3

_-—b+\/b:—-4ac | —P-— !:_1_2—4;35
T 2a i 2a
_-b+vb -4ac-b-vb'-dac _-2b b

Ja 2a

Product of the roots = a 3

=[—b+\/b:-—4ac \(-—b—db:-ﬂig&] )

"
2a ] Ja
(-b) "“(\-'b: = 43‘3) b* - (b - dac}
T w T T e
J - adee des 5
da- Ja- a
If we denote the sum of roots and product of roots by S and P respectively, thon
,, b Co - efficientof x C Constant term
S=-—= - ———— — and Plocm i ey
a Co —efficient of x~ a Co-efficient of x

SOLVED EXERCISE 2.3

. Without solving, find the sum and the product of the following quadratic
equations.

(i) " —Sx+3=0
Solution:



