EXERCISE 2.2

Q.1  Find the cube roots ot-1,8,-27,64.
(1) Cube roots of -1

Solution:
1
Let X= (— 1)‘3
X =—1
X +1=0
Y+ (1) =0

(@’ +b) = (a+b)a> —ab+b?)
(x+ 1)[x2 -(x)(1)+12] =0

(x+D(x*—x+1)=0

x+1=0 or

x=-1 or |[x’—x+1=0

[CS]

Now we solve x"=x+1 = 0 by formula
ax’ +bx+c=0

a=1, b=-1,c=1

. —b++b* —dac

2x1
(=D =D =4
2x1
RENE
2
RENE)
2
__](—ur@
= -3
(4+¢5J [4~¢3]
Xx=-1 cx=-—1
2 2
x=—1m or x:—](mz)
X =-0 or X = _(I)z
So, cube roots of =1 are -1, —m and —w’

(ii) Cube roots of 8

Solution:
|
Let x=(8)*
x'=8
x*=8=0
=22=0

(@ —b*)=(a—b)(a’ +ab+b")
(x=2)[ ¥ +(x)(2)+2*]=0
(x=2)(x*+2x+4)=0
x=2=0 or x*42x+4=0
x=2

Now we solve x*+2x+4 =0 by formula
a=1, b=2 ,6c=4

_ —2+b* —4ac

2a

_ (22 -4()4)
2x1

2+J4-16

2

—-2+tv-12

2

2+ JAx(53)
2
_2£V4J=3

2

_2+2J-3
2

_2(-1i\/—_3)

X=
2

) fE
X = 5 , x=2 5

X

“

x=2m : y=2w'

“ b}
So cube roots of 8 arc 2, 2m. 2"



(111) Cube roots ot =27
Solution:

|

Let X=(=27)°

=227

V' 4+27=0

X3 =0

(@’ +b ) = (a+b)(a’ —ab+b?)

(x4 3] ¥ = (x)(3)+37 | =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, ¢=19

_ —b+A/b* —dac

X

2a
(DI -409)
) 2x1
3+49-36
T
32T
T2
EEN OGS
T 2
t_3+3J——3
)
(—u@j
r=-3 >

v=-3m or x=-3ar

2
So 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
a’—b* =(a-b)a* +ab+b*)
(x=4)[x* +(x)(4)+4* | =0
(x—4) (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

_—bEJb*—dac

X

2a
| —4£447 —4x1x16
2(1)
_ —4x+16-64
2
—4+~/-48
X =
2
-4+ /16(-3)
X =
2
coTAENS
2
4(-14£43)
x=— 7
2
Either
x:4 - L or X = R
2 -
Here (,)z‘H‘/__} ‘ (03:—1_\/__3
2 2
Thercfore,

x=4w, or x=4e°
So cube roots of 604 are 4 ., 4@ and 4@’



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

:[l ((0+(03)}7 Yt o+r et =0

, (u+(uz-—-—1
= [1-(-1)]
=(1+1)
=77
=128

%__L 1-3w-3w°)
Solution: (1-3w—-3w*)’
=[1-30+ )]

5 clrw+at =0
=[1-3(-D] W+ =1
=(1+3)°
=4>=1024

(i (9+4w+40’)’

—

Solution: (9+4m +4w*)’

(9+4(w+ af)f

[9+4(-D)] (o+a*=-1)
[9-4]

=125
(iv) (Q+2w-2d") 3-3w+3af)

Solution: (2+2@w-2af) (3-3w+3ar)
= 2(1+w)-2 7] [3+3 /-3 w)
= 2(1+w)-2 7] [3(1+a)-3 ]

o l+wraf =0
l+o=-of l+af=-

= [2(-af)-2¢f) [3(-w)-3 ]
= (2af20f) (-3w-3w)
= (-4 af) (-6w)

~ 24 ¢of As @)=
=24 (1)
=24

(v) (_1+\5)‘+(—1—\/~—3)6

Solution:
¢
(—1+\/—_3)6+(—1—\f3) ....... (i)
As i%\E =w and 2;2—\/:—5 =

1+V3=20 and —1-+-3 =20’

Now equation (1) becomes
= 2w+ Q2N
=2°af +2° @'?
=26 [((03)2+((03)4]
=2 [ () +()* ]
=64 (1+1)

=64 (2)
=128

w (25557

Solution:

() (]

-1 +\[— 1-v-3 )
As =W and —=W
2 2
Now equation (1) becomes
= () + ()
=@+ '
= (@) + (@)
= (4 (1)

=1%1

=2
i) @’+a® -
Solution:
o'+ -5
= v+ @° -5
= (M v+ (" & -5

= w0+ (N F =5 As @' =1

As w'=1

As @ =1

=lw+ a5

= (w+af)-5

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



vii) o+ @V
Solution:
o+ ol
R
o 1
oo o

| |
=+
(o)Y'o (o)

1 | 3

= 4 + 5,2 B
DH'w (D)’'w

1 1
_+ 3
W o

W +©

() ()

-l cl+o+w =0

W w+w =-1

Q.3. Prove that,

Xyl =(x+y)(x+oy) (x+0’y) 02032
Solution: Let,
R.H.S. = (x+y)(x+0y) (x+0'y)

= (x4 y) (P + o'y +oxy+ o'y

= (x+ y)[x2 +(0 +0))xy+0)3y3]

FI+UH0)2=0:>O)+O)2=—I and =1

—(x+ )+ (=Dy+ly?)
—(x+y)(x —xy+y)
(Jsing Formula: 2’ + b’ = (a+h) (a’—ab+b%)

= x4y =LHS

Q.4. Prove that
m +2'-3xyz=(x+y +7) (X+0Yy+072)
(X+ 0’y +0z)

Solution:
Let: R.H.S

= (Xx+ y+2)(x+0y+ 0’ 2)(x+0 y+07)
=(x+y+ (X7 + o xy + wxz +

Oyx+ 0y + 0% yz + 0 xz + ' zy +0'z%)
=(x+y+ [+ y o’ +

(0 + ) xy + (0 +®") yz + (0+ 0" ) zx]

ot =0> o+ =—1 and o =1

=(x4y+2 ) [x° 1y + 127 +(— Dxy+Ho’ +0'0)yz+( - 1)zx]
=(x+y+2) [x7+ Iy* + 127 +(=1) xy+(0’+1w) yz+ (1) 2x]
=(x+y+ ) F Y+ —xy—yz—2zx)

=x'+y +2’ —3xyz=L.H.S

Using Formula

(a+b+c)(@”+b*+c*-ab-be-ca) =a’ +b’ +¢” —3abe

Q.5. Prove that 02(034)
(I+@)(1+0)(1+o")(1+0")... 2n factors = 1
Solution:

Let L.H.S.

=(1+0)(1+0" )1+ )(1+n®) ......... 2n factors

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

\'.'uf‘:l = m“:(w")z :(1)2 :11

=(1+0)(1+0")(1+0)(1+®°) .......... 2n factors
:[(1+m)(1+0)2)}[(1+(o)(1+u)2)] .......... n factors
:[(l+w)(l+o)2)}n

— _7
4w+ oT =0)
(1)3 =1 1

S S

=1 =R. .S = LHS=RHS



Roots and coefficients of a quadratic

equation,

We know that —2 +\‘/b: — g —b- Vb —dac
2u 2u

Are roots of the equation ax® + by + ¢ = 0

where a, b are coefficients of x> and x

respectively. While c¢ is the constant term.

Relation between roots and co-efficients o

a quadratic equation.

If o= _b+Vb:—4[lC ﬂnd ﬂ:—b—\)b: —4ac

2a 2a

then we can find the sum and the product of

the roots as follows.

Sum of the roots

_ —b++/b"—4ac N —b—+b’—4ac

o+
g 2a 2a
G f —b+~b'—dac —b—b* —4dac
| 2a
-2 b
a+f = b__b
2a a

Product of the roots

(—b+Mj[—b—M]

194 =
g 2a 2a

(—b)' — (Vb —4dac)’
off = :
da
B = b — (b’ 1—4ac)
da”
5 - b*—b"+4ac 4dac _c
= da’ 4a’  a

[f we denote the sum of roots and product of
roots by S and P respectively, then

G —b Co—efficientof x

a Co—efficient of X’

p C constant term
=== )
a Co-efficient of x

The sum and the product of the roots of 2

quadratic equation without solving it.

m Without solving, find the sum and

product of the roots of the equations.
(@) 3X*=5x+7=0 (b) ¥ +4x-9=0
Solution: (a) Let o and /S be the roots of the

equation 3x* = 5x + 7 =0

Then sum of roots = a+,6=—2= _(__Sj :%
a

-7
and  product of roots =af3 = £ 3
a

(b) Let o and S be the roots of the equation
2
X"+4x-9=0

Then a+ﬁ:—£=_i=_4
a 1
and aﬁ:ﬁz___g_:_g
a 1

o find unknown values involved in a give
quadratic equation.

The procedure is illustrated through the
following examples.
(a) Sum of the roots is equal to a multiple
of the product of the roots.
Example 1}

Find the value of I, if the sum of the roots is
equal to 3—-times the product of the roots of the
equation 3xt+ 9-6h)x+5h=0.

Solution: Let a, B be the roots of the equation

3 +(9—6h) x+5h =0

_ \ .
Then a+ﬁ:_}i:_(9 6hJ:6h 9
a 3 3
c 5h
oD =—=—
p a 3

Since a+f= 3((;(,3)

611—9:3(ﬂ]
3 3

325 -3
or %ZSII

2h=3=5h = 2h-5h=3

';
3h=5 = h=—=-1

. g~



(b) Sum of the squares of the roots is equal
to a eiven number.

ample 2:
l*md p. if the sum of the squares of theroots

of the equation 4x* + Ipx +p” = 0 is unity.
Solution:

Lt .5 are the roots of 4x* + 3px+p =0

Then a+f=-2__3P
( 4
, c_p
and ah =— =12
,6 1 4

(8
Since @™+ B = | (Given)

(a+ )Y -2« £=1

- (242

47, \4
or 9i_p_-_—1

16 2

= 9p -8p =16
= p =16 = p=H4
(c) Two roots differ by a given number.
Find h, if the roots of the
equation x~ — hx + 10 = 0 differ by 3.
Solution: Let o and & - 3 be the roots of
X —hx+10=0.

Then a+a—3:~£:—(:ﬁ):h
o 1
20—-3=h
= 20=h+3
N R (i)
2
oto-3 =510 19
a 1

and or ala—-3)=10...... (i)

Putting value of ¢« from equation (i) in
equation (1), we get

(/z+3j(h+3_3j:m
\ : 2 -

2

_ (/z+3J(/z+3—6]:]0
2 )\ 2
(/1-1—3J(/z—3):m
) 2

=03y,
4

- h' =9 =40, that is,
h' =49 = h=+7

Edi Roots satisfy a given relation
[}

Find p, if the roots o, A of the equation

x*=5x+p =0, satisfy the relation 2+ 58 =17.

Solution: If &, f are the roots of the equation
x2—5x+p:0.

Then a+ﬁ:——b—=—(—_—5-j=5

a 1
a+pf=5 = pf=5-a..... (1)
and aﬁ—ﬁzl =p = off=p..(i)
Since 2a+5B=7 (Given).............. (ii1)

Put the value of B from equation (i) in
equation (1i1)

20+ 505 - ) =

200 +25-50 =7

3o =7-25, that 1s

Ba=-18 = [|a=6]...... (iv)
Put oo = 6 1in equation (i)

B=5—-o

B=5-6=-1= |[B=-1
Put the value of arand B in equation..... (ii)

op=p

6(-)=p = |p=-6
(e) Both sum and product of the roots

are equal to a given number.
m Find m, if sum and product of
the roots of the equatlon

S5+ (7-2m)x +3=0is equal to a
given number, say A.
Solution: Let o, B be the roots of the equation
5x° +(7T-2mx+3=0

b 7-2 I —
Then a+f=——=-— m_ 2m 7

a 5 5
-3
and a’ﬁ:i:g
Let  o+B=A.....(0) and of=A .. i)

Then from (i) and (ii)
o+ B = af, that is,

2m-7 3
5 5
= 2m—-7=3
— 2m =10
- m=>5



