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QUADRATIC FORMULA

The roots of a Quadratic equation

W ax2 + Bx +@are given by
]

\ -b +,/b*- 4ac1
23

This is called the quadratic formula or

Shridharacharya’s formula.
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w  ax? + bx + ¢ =0 has two roots o and

B, given by
—b z_ b-./b% -
o + /b —4ac and B = b -./b* — 4ac
\ 2a | 2a
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NATURE OF ROOTS

Let the given equation be

ax?2+bx+c=0,wherea= 0.

Then, the discriminant is given by

\/@Lbz - 4acJ]

and the roots of the given equation

=—b+@ andﬁz—b-\/a

2a 2a

(0
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Case: 1
Wh
en D>OJ

In this case, the roots are real and

distinct. These roots are given by

———— .

=b +\D b -VD
a

=] [0 B (R —
2a P 74
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Case: Il

When D=0
. W,

In this case, the roots are real and
equal. Each root is 1o

P bA 2a

——
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Case : II1
When D <0 ’

In this case, the roots are imaginary,

and we say that the given equation

Fhas no real rootﬂ
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w If D is a perfect square then

Qe
roots are rational and if D is a

e ———

- b ] 65 Ak

. hon-perfect square then roots

R o are irrational.
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w Ifab,c e@ands one

root of quadratic equation
then the other root must be

the conjugate i.e{ P -vd)and

vice-versa. Here p and q are

real numbers.
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Example : 7
Find the discriminant of the
guadratic equation

LZXZ -4x +3 = (Wand hence find

the nature of its roots.
Sete

- o
\ N . L ut3=D

yod 4 Vet | D= BT - yal
O el D~(Wr-u)y
= | —Ru

D = —g
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Example : 8
A pole has to be erected at a
point on the boundary of a
circular park of diameter 13
metres in such a way that the
differences of its distances from
two diametrically opposite fixed
gates A and B on the boundary

is 7 metres.
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>

nTFYy =3
(y+3) ¥y =13
jz+lq9+uj+7": 13t
APt ey = o
9\\}1 TR EAO =
Q(;L_i_'[\j—-‘oO\] =1
BL+13 -Gbo =y
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Is it possible to do so? If yes, at
what distances from the two
gates should the pole be

erected?
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Example : 9
Find the discriminant of the
equation 3x? - 2x + % =0 and
hence find the nature of its
roots. Find them, if they are real.

S0 It camtd =

~ s
ION —CA+]
5

In —entl =y
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LEARNING OUTCOMES

/1/‘ Quadratic Formula
/2/ ‘ Nature of roots
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1 lThe equation (x + 1)2-2 (x + 1) =0 has

T
KlTworealroots | 2+ +am - X —1=e

<+
N —I—._"_D

QMJD(“"‘“) =0

B No real roots

C | One real root

w = |
D | Two equal root
N = —|
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A quadratic equation ax? + bx + c=0

has no real roots, if

A b2 -4ac>0

BAib?-4ac=0

«_—1C| b2-4ac<0
b2-ac<ﬁ—-___
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A | Positive and Negative

The roots of quadratic equation

2x>+x+4=0are:

B A Both Positive

C | Both Negative

D | No real roots




