EXERCISE 2.4

Q.1  If a, B are the roots of the equations

x4+ px +q =0 then evaluate
(i) o +* (i) o’p+op’ (iii) % W
a

Solution:
a= 1 , b = p N Cc = q
Sum of roots,
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atP= T T
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(a+p)Y =a*+ [ +20p
or &’ +p=(a+p) -208
=(a+ ) -2
=(-p)* -2(q)
=p’-2q
i)  @p+ap’
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=af| (a+B) —20f |
=q[(-p)’ -2q]
=q(p’ -29)
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Q2 If o P are the roots of the

equation4x” —5x +6 = 0 ,the find the value of

1 . al Ijz
. a«f  ap? B«
IXT=5x+6 =0
ax” +bx+c=0
-~ “1:41 b:'_S, C:6
Sum of roots,
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Solution:

Product of roots,

(i) o’ =(op) = é :(EJQIE
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Using Formula: (a+B) =o' +B* +3(ap)(o+p)
= o +B =(e+P) -3uP)o+p)
(o) -3(0B)(a+p)
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If o, B are the roots of the equation

(x> +mx+n=0 (¢%0)then find the value of

(i) Q3B2+a2’53

Solution: /x* +mx+n=0

(1)

(i)

ax*+bx+c=0

a:l , b:7n , C=h

If o, be the Roots of given equation
-b

Sum of roots = —
a

oc+[3:_—1m—

Product of Roots =

a3[32 +0.2B3
= o*B* (0. +PB)
= (of)*(a+P)
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Formation of a quadratic equation.

Lt ccand B are the roots of the required
quadratic equation. :

Let v =« and  x=0f

e, v—-a=0 x-p=0

and (v—=0) (x=-B)=0

N +af=0
- —-+af=0

(o +Prx+0oB=0
which is the required quadratic equation in the
standard form.

Find a quadratic equation from
and establish the formula

[ ) |2

0.
Let o, B be the roots of the quadratic equation

ax* +bx+c=0 , (a=0)...(1)

Then o+ B = _b and 0{,6’:£
a a

: : : , b c
Rewrite equation (i) as x +—x+—=0

or x' —(—é))ﬁ—E:O
a a

C-(a+B)x+af=0
> — (sum of roots) x + product of roots = 0,
that is, x* = Sx + P =0,

where S =0 + 3 and P = o
Form a quadratic equation with
roots 3 and 4.
Solution: Since 3 and 4 are the roots of the
required quadratic equation, therefore,

S =Sumoftheroots=3+4=7

P = Product of the roots = (3) (4) = 12
As x* — Sx + P = 0, so the required
uadratic equation is x> = 7x + 12 =0

() 2a+ 1,2+ 1 G o B
I 1 o o
(111) —,— (1v) __’ﬁ
o f f oo
(v) o+, i+—l— where @, 3 are the roots
o

of a given quadratic equation.

m If a, B are the roots of the

equation 2x* - 3x — 5 = 0, form quadratic
equations having roots.
(i)  20+1, 2B+1Gi o, B

Gip 1,2 vy 240
a B«
(v) Ot+B,l+l
a

Solution: As o, 3 are the roots of the equation
2x°—3x-5= 0,
ax’ +bx+c=0
a=2,b=-3,¢c=-95

Therefore, oo + 3 = —b__ [—3] :3

a 2
and aﬂ:C:TS :_5
a 2 2

(i) 2041, 2B+1

Sum of the roots
S=20+1+2B+1
S =2(c+p) +2

S=2(;j+2=5 = |5=5

Product of the roots
P=Qo+1)(2B+1)
P=40f + 20 + 23 +1
P =40f +2 (0+P) +1

{0

P=-10+3+1=-6 = |P=-6

Using x> =Sx + p=0, we have

X*=5x-6=0
i) o, p’
Sum of the roots
S=o’+p°

S = (o +B)* 20
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Product P = ul.B::=U1ﬁ):

25 25
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P:— | =7 — P::__
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- h ' 4 4

Using X" = Sx + p =0, we have

Al 2&) F’i 3

=" x+7 =0
4 4

Product P=l-1 = | =

2
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a B af 5

. 2
Using X —Sx+p=0, we have

= 4x*=29x +25 =0

5
= S5x +3x-2=0
(I
B «
Sum S:E+E_a~+B~
B oau ap
S= (cr+ﬁ)2—2a,8] !
i of
o ,
2 2 5
2 -2
s=[ s )uf =2 2[7T20 ),
4 5 4 5
| -29
G2 29[ 2|22 L |g- %0
4 5) 10 10
Product P—(] . /3 =1
p o

— 10x2 +29x +10=

(v) oz+[3,§-+l

Sum of the roots

S=a+B+i+i
o
- Bra
S= a+f + 5
_ 1
S=(a+ﬂ)(1+aﬁj
2 5 2 5 2 5 10
Product of the roots
= (a.+ ). ot ,B
(a+ﬁ)(ﬁ+ﬂaJ
P= (a+ﬂ)2x51§:(%) X(_?z]

P = gx(—_g'j: I
4 U5

Using x>~ Sx + P =0, we have

x2—2\+ _9) 0
10 10
= 10x2—-9x —-9=0

DI If o, B are the roots of the

equation X’ —7x+9=0
Form an equation whose roots are 2o and 2.
Solution:

Smce 0, B are the roots of the equation
x> = 7x + 9 = 0, therefore,

a+ﬁ=_—b:—(——7j:7

a
79
1

And off = -
a

The roots of the required equation arc 2o, 23
Sum of roots

S = 204203 =2(o+P) =2(7)= 14
Product of roots

P =Qo)(2P)=40f =4(9)= 36
Thus thc 1cquncd quadratic equation will be

-Sx+ P=0, that s,
X = 14x+36=0



