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WELCOME CLASS 10™ (SCIENCE)

Theory of Quadratic Equations



Objectives

Students will be able to:

Find sum and product of roots of the given
equation



2.3 Roots and co-efficients of a quadratic equation.

-b +\1b2 - 4dac and -b --'\Ib2 — dac
2a

We know that % are roots of the equation

ax® + bx + ¢ = 0 where a, b are coefficients of x* and x respectively. While ¢ is the constant
term.

2.3.1 Relation between roots and co-efficients of a quadratic equation.

—b+\[b2—4a b2 dac

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

Sum of the roots = a+ f
_—b+\[b2-4ac —bh —\[b* -
= 20 2a
_—b+\[b>—dac—b-~[b>—4ac _=2b b

= F VT ]

Product of the roots = aff

R (—b +[b2 - 4ac) (—b —[p2 - 4ac) : 3
i 2a 2a |

(-b)2 ([b? —4dac): b2 — (b? - 4ac)
4a’ = 4a*
-b>+4ac _4ac _c
4a* T 4a2T
If we denote the sum of roots and product of roots by S and P respectively, then
b Co-efficient of x |

SES a- _ Co-efficient of x2

- »
B
s B ks sk

¢ Constant term

and 5= a - Co-efficient of x2




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

M x*=5x+3=0
Solution:

X =5x+3=0
Here a=1, b=-5, ¢=3

Let @ and f be the roots of the given equation

. b__(5)
[hen Sumofroots= a+ff=-—=->+—£=5

And product of roots = aff = = %——3



Activity

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

i) 3x°+7x—11=0



Solution
TR

I +7x-11=0
Here a=3, b=7, ¢c=-11

Let  a and £ be the roots of the given equation

Then Sumofroots= a+ ff=~—=~—

And product of roots = @ffi = LS .
a



2. Find the value of k, if

(i) Sum of the roots 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 f# be the roots of the given equation

-3) 3
Then Sum of roots = a+ f = 2 = —(—) =
a 2k k
And product of roots = @ffi = L= =% =2
a 2k

As sum of the roots is twice the product of the roots, so
a+ f=2ap

3
—=2(2
By

2k

3

ork=—
8



Activity
N
2. Find the value of k, if

i 9
(ii) Sum of the roots of the equation FHE (3k - 7)x +5k=01s 5 times the

product of the roots.



Solution

I
X +(3k=T7)x+5k =0 15k

Here a=1, b=3k - 7, ¢=5k i
=3k~ L5£ =-7
Let @ and £ be the roots of the given cquation : ;=
Then Sum of roots = a+,3=—2=—3kT—7=—3k+7 —6k_l5k=_7
“ 2
L 21k
And product of roots = aff = —=-—=5k v
a |1 N
3 2
As sum of the roots is 5 of the product of the roots, so k= (‘7) = 51
a+B=2ap 22
- 3

-3k+7= %(Sk)



Homework
S

Ex 2.3 Q1 (iii,iv,v,vi)



