Quadratic Expressions & Equations

QUADRATIC EXPRESSION: If @ # . b. care complex numbers then ax? + b + cis
called a quadratic expression in X.

QUADRATIC EQUATION: If @ # U.b. care complex numbers then ax? + b + ¢ = 0
is called a quadratic equation in x.

ROOT OF A QUADRATIC EQUATION: If ac’® + bev + ¢ = Othen ais a root or
solution of the quadratic equation ax® + bx + ¢ = 0.

A quadratic equation can not have more than two roots or two solutions. The roots of
a = bt/ b —dac . . . . 7
axr= + br 4+ ¢ = Oare 3o and its discrminent is £ = b — dac,

NATURE OF THE ROOTS OF THE EQUATION >+ br+e=10

1.If a,b,c are real and /. = (), then the roots are real and distinct.

2.If a,b,c are real and /. = {1, then the roots are real and equal.

3.If a,b,c are real and /A < (), then the roots are two conjugate complex numbers.

4.If a,b,c are rational and /% = (), and is a perfect square then the roots are rational and
distinct.

5.If a,b,c are rational and /. = (}, and is not a perfect square then the roots are conjugate
surds i.e ¥ £ 19,

6.If a,b,c are rational and £ < (), then the roots are conjugate complex numbers i.e,
ot

FORMATION OF THE QUADRATIC EQUATION WITH ROOTS «:AND 7: The
quadratic equation whose roots are cvand /Fis
2 —(a+3)r+taf=0=(z—a)lzr—3) =0

RELATION BETWEEN THE ROOTS . FOF ax® + bx + ¢ = (.

l_n—l- 'F=:TL.H';=£.
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PROPERTIES OF ROOTS OF THE EQUATION ax” + b + ¢ = 0.
If a and c are of the same sign i.e, ais +ve, then both the roots are of same sign.

-
If a and c are of opposite sign i.e, =is -ve, then the roots are of opposite sign.

If both the roots are -ve, then a,b,c will have the same sign.

If both the roots are +ve then a, ¢ will have the same sign different from the sign of b.

If a=c, then the roots are reciprocal to each other.
-
If a+b-+c=0,then the roots are 1 and a*
—
If a+c=b, then the roots are -1 and = *
) ) - 2 2
If the roots are in the ratio m:n then 177 + ”;' ac = mnb".

. , )
If one root is p times the other root then (14 p)ac = pb.

[ L [ T2 .I_
If one root is equal to the n th power of the other root then (™)™ + (a"c)™T + b= 0.



% 7 i 3
If one root is square of the other, then @€ + ac™ = b3ac — b°).

If roots differ by unity, then b* = dac + a”.

SAME ROOTS: If @13° + by + 1 = Oang ase® + bax + 3 = Dhave the same roots

ar bk __ o

thenaz = B o’

ONE ROOT IS COMMON: The equations @12~ + by +¢; + Uangd
asr® + bax + c9 = Owhere @1b2 — asby # 0.ay.ay # U have one common root then

£ 83— 03]

(crag — coay)? = (ayhy — aghy )(bycy — B2¢1 Jand the common root is a1b2—azb:
SIGNS OF 'a’AND ax? + bx + ¢ :

If the equation ax” + b + ¢ = Ohas complex roots (£ < Olthen aand ax® + b + cwill
have same sign 7 € f.

If the equation ax* + br + ¢ = Ohas equal roots then nand ax* + bx + ewill have same

o = _[—_!"
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sign
If the equation a2 + b + ¢ = Ohas real roots @ (2% = 0. v < Flthen
l.ov < x < < a and ax® + br + ewill have opposite sign.

v e 2 . .
2.r < cvor® = 7 < aand ax” + ba + cwill have same sign.

MAXIMUM OR MINIMUM VALUE O QUADRATIC EXPRESSION

7 R . . .
If a > 0, then the minimum value of ax~ + bax + cis — 12 *(This value is attained at
=),

: lor—b?
If a <0, then the maximum value of @x* + bx + cis —1a *(This value is attained at

—h

2a ).

If . Fare the roots of /() = a v+ br e = Uthen the equation whose roots are
1 —o.—3 is  fl—x)=0.

2%% is j‘IJ—];IZ[]



3 kaokd (K#0) is f(3)=0.
goa+k3+k is fle—k)=0

5 a2 3 is flyT) =0

LOCATING THE ROOTS OF QUADRATIC EQUATION UNDER GIVEN
CONDITIONS

Both the roots of equation ax” + b + ¢ = Uare greater than a given number 'k'if
Ter — Error2 af(k) =03 2>k

Both the roots of equation ax* + b + ¢ = (are smaller than a given number '%'if
Tew — Errorl af(k) =03 3= <k

Exactly one root of ax” + b + ¢ = (lies between the numbers P and 'q'if
fp)fla)=Opyt f(p) and f(q) are not simultaneously zero.

Both the roots of equation « r* + br + ¢ = Olie between two given numbers
'V and ¢ (p < qlif

Ter — Errors.  aflp) = 0.3. af(qg) =04 p<32<q

W T —ax4h L o
The extreme values of / | x) = Trartbare SV —b). f{Vb).
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