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Roots and co-efficient of a quadratic equation:

~-b+ 'Jb: ~dac —b-~Ib’ - dac

and arc roots of the equation
2a 2a

We know that

ax” + bx + ¢ = 0 where a,b are cocfficients of x~ and x respectively. While ¢ is the

constant term.

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

b4 bt =dadc and “b=\b =4ac
2a 2a

then we can find the sum and the product of the roots as follows.

If a-

Sumoftherools= a+ ff

- —b+\}b" —dac . ~-b- b’ —4ac

2a

2a
_—b+\fb:—4ac-b—- b:-4ac_-2b b
2a

—
— '—‘—

2a a

Product of the roots = aff

(-m\/bf -4ac [ ~b - b’ -4ac}
— l —————

2a )

2a

(-b) "(W’: —4ac ) b’ - (b —dac)
b* - b* + dac ~4dac ¢

a

— - —

da _-ic_v_ a

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

b Co-efticient of x C Constant term
S = e = e ——————and P - = —

a Co-cthicient of x° a Co-cfficient of x°
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Exercise 2.3

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

M x°-5x+3=0
Solution:

X*=S5x+3=0

Here a=1, b=-5, ¢=3

Let a and £ be the roots of the given equation
b (-5)_

Then Sumofroots = g+ ff=—~—= = >
a

And product of roots = gff = —=-=3

@) 3x° +7x=11=0
Solution:

3IX*+7x-11=0
Here a=3. b=/, ¢c=-11

Let « and £ be the roots of the given equation

‘_ b 7
ThenSumofroots= g+ ff=—-—=~ 3
a

e 11

aff =—=—-——
~

a 3

And product of roots
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(iif) px2 —gx+r=>0
Solution:

px  —gx+r=>0
Here a=p, b=-q, ¢=r

Let  « and f be the roots of the given equation
Then Sumofroots = a+ ff = —-2:: mw:i
a P P

And product of roots = aff =—=

(a+b)x"—ax+b=0
(iv) |

Solution:

(a+b)x" —ax+b=0
Here a=a + b, b=-a, ¢=b

Let @ and # be the roots of the given cquation

b =
Then Sum of roots = a+/]=——=—( a)= 2
a a+b a+b
And product of roots = a/?=£-= 2
a a+b

w) (/+m)x*+(m+n)x+n-1=0

Solution:
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(/+m)x*+(m+n)x+n-1=0

Herca=l/+m. b=m+n.c=n~1{

Let  a and S be the roots of the given equation

b
Then Sumofroots= g+ ff=——=- Lutesil,
a [+m
: —{
And product of roots = aff = t=2
a [(+m

(viy 7x =5mx+9n=0

Solution:

IxX  =Smx+9n=0
Here a=7. b= = 5m. ¢#9n

Let  «a and £ be the roots of the given equation

-5
Then Sum of roots = a+ﬂ=—-£=-—( 7,")=-5%
a

_ 9
And product of roots = aff = 2 = %
a

2. Find the valuve of k, if

(i) Sum of the roofts of the equation 2kx2-3x+4k=0 is twice the product of the

roofs.
Solution:

2kx’ =3x+4k =0
Here a=2k. b=-3, c=4k

Let  « and S be the roots of the given equation

=3
Then Sum of roots = a+/}=-£ (53) )
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3

(ii) Sum of the roofs of the equation * (3"‘ - 7)-" +3k=01s 5 fimes the

product of the roofs.

Solution:

X +(3k-7)x+5k=0
Here a=1, b=3k -7, c=5k

Let  « and f be the roots of the given equation

b 3k -7
Then Sumofroots= g+ ff=-—= _( )

a
et wss el
a |

=~3Kk+7

And product of roots

: b i
As sum of the roots 18 = of the product of the roots, so

a+/3=-_§)-a'/3

-3k+7=%(5k)

-3k+7=-!-§-£-
5

—6k+l4=|5k
15k +6Kk =14
21k=14
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kzﬁ
21
o
k =—
3
3. Find k, if

(i) Sum of the squares of the roofs of the equation 4kx~ + 3kx —8 =0 is 2.

Solution:

k' +3kx-8=0
Here a=4k. b=3k. ¢=-8

Let «a and £ be the roots of the given cquation

Then Sumofroots= a+ ff = -ﬁ: _3_k= _1
a 4k 4

And product of roots = aff = = :§-
a 4k

As sum of the squarc of roots is twice the product of the roots, so

a’+pf =2
(a+p) -2af=2 ANa+p) =a’ +f +2ap
3N <=8 L ;
=l =2[l=|=2 a +pf =(a+f) -2a
-3 -4%) P =iy <tet
b | T
16 4k
16 _ 9 16 32-9
— I — — —— ——
3k 16 4k 16
)
lE.:__B_ ¥ 23x4k =16x16
4k 16
k=|6xl6 - kzﬁ
23x4 23
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(ii)) Sum of the squares of the roots of the equation xZ-2kx+(2k+1) =0 is 6.
Solution:

x* =2k +(2k+1)=0

Here a=1, b=-2k, ¢=2k+1

Let  a and £ be the roots of the given equation

-2K
Then Sumofroots = a+ = —2 = —( ) = 2K
a

- 2kt
c 2
aff =—= = 2k¥]
a I

And product of roots

As sum of the square of roots 1s 6 to the product of the roots, so

a’ +p =6

(a+pB) -2af =6 Na+B) =a’ + p +2ap
(2k) -2(2k+1)=6 &+ fF=(a+p) -2ap
4k -4k-2=6

4k -4k -2-6=0

4k* -4k -8=0

(k" =k=2)=0

= k‘-k-2=0

k*-2k+k-2=0

k(k-2)+1(k-2)=0
(k-1)(k-2)=0

Eitherk +1=0 or k—-2=0
k=-1] x=2
4. Find p, if

(i) The roots of the equation x> —x+ pz = 0 differ by unity.
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Solution:

X =-x+p'=0
Here a=1, b=-1, c=p°

Let @ and @-1 be the roots of the given equation

b
Then ata-1=-— and a(af-—l):i
a a
~1 _ 2
2a-l=-(—l a'.]:p_
l ]
2a-1=1 ([:-lzp
2a=1+1 put a =1 1n above cq.,we get
2a =2 (1) ~1=p
a =) |-1=p
p=0

(ii) The roofts of the equation x2 +3x+p-2=0 differ by 2.

Solution:

x“43x+p-2=0

Here a=1, b=3, ¢=p-2

Let  « and a -2 be the roots of the given equation

b , C
Thena+a-2=-— and ala-2)=-—
a @
.; -~ _2
2q-2=-= a’ -2a=L
I l
2aa-2=-3 a -2a=p-2
e
20 = =342 put @ ==—in above eq.,we get

] 1Y ]
a==3 ( 2) ( 2}"” ’

www.topstudyworld.com



www.topstudyworld.com

5. Find m, if

(i) The roots of the equation x2 -7x+3m-5=0 satisfy the relation 3 + 2/ =4

Solution:

X' =Tx+3m-5=0
Here a=]l. b» ~7.¢=*3m -5

Lct

Now

Since
Put

a and £ be the roots of the given cquation

, b (-7)
Then Sum of roots = u+/3:——:——T-::7
a
: c 3Im-5
And product of roots = a/}=—=—l-=3m-—5
a
a+ =17
BEi=q il (i) and aff=3m-5
3at2p=4 .. A dir)

£ n cq(iii ), we have
3at+2(7 -a)=4

3a+14 -2a=4

3a-2a+14=4
a4 -14
a~ - 10
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Put

Put

or

(ii) The roots of the equation x2 +7x+3m-5=0 satisfy the relation 3a - Zﬂ =4

a=-101ncq.(i),we get

PF=T+10
=17

a=-10,=17ncq.(i), we get

(-10)(17)=3m-5
5-170=3m
m=-165

-
o
m=-55

Solution:

X' +7x+3m-5=0
Here a=1,.b=7.¢c=3m -5

Let

Now

Since

Put

Put

a and £ be the roots of the given equation

Then Sumofroots= g+ f=—-—=—-—=——==

And product of roots =
a+rf=-7

p=-T-a .....(i)

3da-2p=4 ... (#ir)

f neqliii ), we have
3a~-2(-7-a)=4
3a+14+2a=4
3a+2a=4-14
Sa=-10

a=-—2

a =-2ineq.(i). we gel

and

b (7) 7
a l |
€_3M=5 _3m-s
a l

aff =3m-5
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Put

or

(iii) The roots of the equation 3x? -2x+7m+2=0 satisfy the relation Ta - 3ﬂ =13

p=-1-(-2)
P==T+2
P =-5

a=-2and f=-5meq.(iii), we get
(=2)(=5)=3m~-5

10=3m-5
3m=10+35
3m=15

m=35

Solution:

3Ix- =2x+Tm+2=0

Herca=3.b=-2.c=7m+2

Let

Since

Put

a and £ be the roots of the given equation

Then Sum of roots = a+/3=—-£ and aﬂ’:-g-
a a
=
a+/3:-!—--)- a[3=7m+2 ........ (i)
3 3
; 2
a+ ff=—
f 3
2
ﬂ-;-a ........ (/)
Ta-34=18 ... (vi1)
)
g = ?— a i eq(ni), we have
»
7a-3[:-a)=18
3

la-2+3a=18

Ta+3a=18+2
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Put

Put

or

10a=20

a=2

a =2 incq.(i), we get

2 5
ﬂ—g“-
2-6
F==3"
-
p=-s
4 . .
a=2and = i eq.( 1), we get

3 ) :

8 Tm+2
3
-§x3=7m+2
-8=Tm+2
im=-8-2
im=~-10
=

-

Mathematics

6. Find m, if sum and product of the roots of the following equations is equal to @
given number A.

(i)

Solution:
(2m+3)x" +(Tm-5)x+(3m-10)=0

Herc a=2m+3. b=Tm~S. ¢c=3m - 10

Let

« and £ be the roots of the given equation

Thena+ ff=-—

b

a

and

(2m+3)x" +(7m=5)x+(3m-10)=0

a/}:i
u
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_ (Tm-=5) - 3m-10
a+f= — aff = Y (1)
As a+pP=aff =4
. (Tm-5) . . 3m-10 2
So A==Somm (i) and 4 = yowrdE (i1)

Comparing eq.(1)andeq(11), we get
(Tm-5) _3m-10

2m+ 3 2m+ 3

—(Tm-5)= - L l;)>-:(2m+3)

2m +
~Tm+5=3m~10
Im+Tm=5+10
10m=15

15
m=—
10
3
m=-—
2

- 4x* —(3+5m)x—(9m-17)=0

Solution:
4x' =(3+5m)x—-(Im-17)=0
Herc a=4, b= (34 5m),c=~(9m -17)

Let  «@ and f be the roots of the given equation

Then a4 fi= -2 and aff ==
(¢ (¢
a+/}=_[-(3+5m)] aff = = L =) (1)
4 4
_3+5m
a+ fi= r
As a+f=aff =4
So A=3 *45"' ........ (i) and A= ‘(9'"4' L) S (1)
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Comparing cq.(1)and cq(i1), weget
3+45m  —(9m-17)

4 -
4(3+5m)=-4(9m-17)

345m=~(9m-17)
345m=-9m+17

Sm+9m=17-3
14dm =14
— m =1
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