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Formation of a quadratic equation:

If & and g are the roots of the required quadratic equation.

Let x=a and x=p
e, x—-a=0. x-f4=0
and (x-a)(x-p)=0

X —(a+fB)x+aff =0

which 1s the required quadratic equation 1n standard form.

Find a quadratic equation from given roots and establish the formula

x* —(sum of the roots ) x + product of the roots=0

Let «. 3 be the roots of the given equation
ax*+bx+c=0 , (az0) ... ()
b 5
Then a+p=—— and afp=-—
a a
| _ v b ¢
Rewnite eq.(7) as X*+=x+==0
a a

( a

or x:—(—ﬁ).‘r+£=0

¥ -(a+ fB)x+aff =0
or x* —(sum of the roots)x + product of the roots=0, that is

x* = Sx+ P =0 where S«a + f and P~af

Exercise 2.5

1. Write the quadratic equations having following roofs.

(a) 1,5
Solution:
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S=Sumofroots=1+5=6

P = Product ofroots = (1) (§) =5

Thus, the required quadratic equationis
X2=-Sx+P=0

X-6x+5=0

(b) 4.9
Solution:
Since 4 and ¢ are the roots of the required quadratic equation, therefore,

S=Sumofroots=4+9=13

P = Product of roots = (4) (9) = 36

Thus, the required quadratic equation is
X2=Sx+P=0

2= 13x+36=0

(c)-2,3
Solution:
Since -2 and 3 are the roots of the required quadratic equation, therefore,

S=Sumofroots=-2+3=1

P = Product of roots = (-2) (3) =-6

Thus, the required quadratic equationis
X2=Sx+P=0

x2—(1)x + (-6) =0

X=x—-6=0
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Solution:
Since 0 and - 3 are the roots of the required quadratic equation, therefore,

S=Sumofroots=0+(-3)=-3

P = Product ofroots = (0) (-3) =0

Thus, the required quadratic equation is
x2-5x+P=0

X =(-3)x+0=0

X2+ 3x=0

(e)2, -6
Solution:
Since 2 and - 6 are the roots of the required quadratic equation, therefore,

S=Sumofroots=2+(-6)=-4

P = Product of roots = (2) (- 6) == 12
Thus, the required quadratic equation is
X2-3x+P=0

X2-(-4)x+ (-12)=0

X2+ 4x-12=0

H-1,-7
Solution:
Since -1 and - 7 are the roots of the required quadratic equation, therefore,

S=Sumofroots= (-1} + (-7)==1-7=-8
P =Productofroots=(-1) (-7) =7

Thus, the required quadratic equationis
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X2-(-8)x+7=0

?+8x+7=0

() 1+, 1 =i
Solution:
Since 1+iand | =i are the roots of the required quadratic equation,

therefore,

S=Sumofroots=(1+i)+ (1 -1)=2
P=Productofroots=(1+i) (1 =i)=1-P=]1-(-1)=2
Thus, the required quadratic equation is
X?-Sx+P=0

X2-2X+2=0

(h) 3+ /2,3-2
Solution:
Since 3+ /2 and 3 - /2 are the roots of the required quadratic equation,

therefore,

S=Sumofroots=3+ /2 +3-2 =6

P=Productofroots=(3+ /2) (3-42)=(3)2=-(2)2=9-2=7
Thus, the required quadratic equation is

X2=Sx+P=0

X2-6x+7=0

2. If a, B are the roots of the equation x*=3x+6=0

Form equations whose roots are

_w '):v:l')ﬁ:l
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¥ -3x+6=0
Herec a=1,b=-3, ¢c=6

Let a, f be the roots of the given cquation

Then a+ﬂ=-£ and aﬂ=£
a a
-3) 6
T T
=3 =6
Let roots of the new equation be 2a +1. 25 + 1
S = Sum of roots P = Product of roots
=(2a+1)+(28+1) =(2a+1)(24+])
=2a+1+20+] =(2a+1)(24 +1)
=2a+2f+2 =4aff+2a+ 20+
=2(a+f)+2 =4(6)+2(3)+1
=2(3)+2 =244+6+]
=8 =31

Thus, the required quadratic equation 1s

*=-Sx+P=0
' -8x+31=0
2 2
by &,
Solution:
x*=3x+6=0

Here a=1. b» - 3. ¢*6

Let a, [ be the roots of the given equation

Then (Zl'-+/3..-..--2 and aﬂ_:g
a a
=3 =6
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Let roots of the new equation be &”, f°

S = Sum of roots P = Product of roots
@ p ("))
=(a+pB) -2ap =(a’p)
=(3) -2(6) =(ah)
=9-]2 =(6)
=-3 =36

Thus, the required quadratic equation 1s
X' =Sx+P=0

x*=(-3)x+36=0

X +3x+36=0

11
c) a p
Solution:

X =3x+6=0
Here a=1, b=-3, ¢c=6

Let a, f be the roots of the given equation

Then a+/}=-£ and a/]:i
a a
-3
- _.(_). (Iﬂ = 2
| |
= 3 - 6
Let roots of the new equation be I : l
a pf
S = Sum of roots P = Product of roots
| 1 ( l J( |
T — A — — ——s
a fpf a )\ p
_a+ J4] - L
af’ afs
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Thus, the required quadratic equation 1s
x-S +P=0
x° - l.‘l’ + L =0

2 6

= 6x -3x+1=0

@& P
g P a
Solution:
x=3x+6=0

Herc a=1,. b= -3, ¢=6

Let a, f be the roots of the given equation

Then (;r+/}=-2 and a/3=£
a a
(-3) 6
=T 7=
=3 =6
Let roots of the new equation be E- g
P «
S = Sum of roots P = Product of roots
.a.b . (z)(ﬁ]
f «a f N\ a
_ a’ + f3 )
afs
(a+B) -2ap
= >
_(3) -2(6)
6
_'9=I12
6
_
6
)
S 2
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x*=-Sx+P=0

x —-[-—l].tH:O
2

—=2x* +x42=0

e) c::+,6,.ir+i

a p

Solution:

' =3x+6=0
Here a=1. b=-3, ¢=6

Let a. f3 be the roots of the given equation

Then a+f= =2 and  aff =<
a a
:—-Q a}:ﬁ,
| !
=3 -6
Let roots of the new equation be a + [}.l+%
a
S =Sumofroots and P = Product of roots
| 1 1
— —_— — — —_— —
a+/3+a ; (a+ﬂ)[a /3)
o+ 3 a+ f3
— 4 —
I ap (“"”)( ap J
3 3
=3+— =(3)] — |
X o) 3]
=3+l~ =2
2 2
7
T2

Thus, the required quadratic equation 1s

X' =-Sx+P=0
& -Z.x+2-:0
2 2
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3. Ifa, B are the roots of the equation x° + px+q =0

Form equations whose roots are

X+ px+g=0
Herca=1, b=p, c=gq

Let a, f be the roots of the given equation

b
Then a+pf=—— and aff= =
a a
=—--’—’ ([ﬂ:i
| I
:.-—-p :q

Let roots of the new equation be &, g

S=Sumofroots and P = Product of roots

=Cl:+/}: =(a?)(ﬂ?)
=(a+p) -2ap =(apf)
=(-p) -29 =q’

=p‘ -2

Thus, the required quadratic equation 1s
x=Sx+P=0
X =(p'-2q)x+q° =0

Solution:
X+ px+q=0

Herea=1lb=p. c=gq

Let a, f be the roots of the given equation
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. _ 9
Sa ap_T
= —p =q
Let roots of the new equation be = I
p a
S = Sum of roots P = Product of roots
52 e
f «a N\«
_ a’+ _
aff
_(a+p) -2ap
= D
(-p) -2q
g
_P -2
q

Thus. the required quadratic equation is
x*-Sx+P=0
5 -(p. —MJ:H-I =0
q
g’ —(p*-2q)x+q=0
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