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Roots of Quadratic
Equations «1;   38

A quadratic equation ax® + bx + ¢ = 0 has two and only two roots.

The roots of ax> + bx + ¢ = 0 are

—b+ Vb? — 4ac —b — Vb% — 4ac

and
2a 2a

If ax* + bx + ¢ = 0 has more than two (complex number or real number), then
this is an identity, ie,a=b =c=0.



JEE Main 2020 05 Sep 2 I
The product of the rootqf theequatlon

Ix>-18|x|+5=0is i %
A) 5/9 L B R
' B)25/81
. C)sl21 Tl
LK e



Nature Of Roots of
Quadratic Equation

For a quadratic equation
ax* + bx+c=0

D=b*-4ac
D=Discriminant

If a, b, c € R (real numbers):

= If D > O, roots are real and distinct
- IfD

= If D < O, roots are imaginary and conjugate of each other

(p +iq, p — iq)

O, roots are real and equal

If a, b, c € Q (rational numbers):

= If D is a perfect square, then roots will be rational

= If D is not a perfect square, then roots will be irrational and conjugate of each othe

P+ Vg p—-vqQ
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Let p,q € R. If 2-V3 is a root of the quadratlc
equation, x2 + px + q—O then
A)pr-4q-12=0 e
B)q*-4p-16=0 T i

- C)¢? +4p+14 o S

i  ~;D) p ol 4q + 12 0
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Roots and Co—efficienfs'f? R o
Relation Fi O AR |

If o and B are roots of

ax® + bx + ¢ = 0, then

Sum of roots: Iq - BI - \,D I Iql

a+ B=-b/a
(coefficient of x = coefficient of x2)

(Important Formula)

Product of roots:

aBf = c/ a

(constant term = coefficient of x%)
Also, if

fC) = ax® + bx + ¢ = O, then

fx) = alx — aOx — B)
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If A be the ratio of the roots of thequadratlc | b
equation in x, 3m?x? + m'(m_--4)"x\ rl:'i‘=f?'0',th'en

the least value of m for which )\+1IA=1

A) 23 TS

B) -2 ++2 _

Cha-248 oo [ G M
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If for some p, q, r € R not all have same S|gn one of the
roots of the equation i

(p? + g?)x® = 2q(p + r)x + g* +r2—0

is also a root of the equation -~ »‘ e | s
x2+2x-8=0, . b 3 _:~ 35 -
then (q +r2) [ p?is equal to ?

--A),150__|3.)._?2:7p C) 272 D) None of These



Graph of Quadra’rlc
Equation SR R

f(x) =ax2+bx+c (i) Coefficient of x’*: a

(ii) Vertex -( b I 2a —D ] 4a)

a=0 0)
(|||) Pomt where it cuts Y-GX|s is: (0.,¢)
/\ (|v) Line of symmefry x=-b/(2a) °
Opens upward Opens downward '



Range of
Quadratic Equation

f(x) = ax® + bx + c (only when x € R)

Range: D=b*-4ac
ange ¥ Maximum Value

> s f0le [=D/ (42) =) D=Discriminant (-b/2a, -D/da)

Ifa<0=f(x) € (—-c0, -D / (4a) ]

Here maximum and minimum values of expression f(x) is Minimum Value
_D/ (43) (-b/2a, -D/4a)
It occurs at x = —b / (2a) (at vertex)
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Find mtegral value of k for WhICh
x?2- 2(3k 1)x+8k2 7>ov e R
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Find mtegral value of k for WhICh
x?2- 2(3k 1)x+8k2 7>ov e R
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(5x* - 26x + 5) / (3x* - 10x + 3) < 0, then §-

A)1/5<x<3
B)1/5<x<1/3 or 3<x<5
C)x>5-

D)x<%
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If the sum of the squares of the roots of the equahon
x*=(a=-2)x-(a+1)=0 i .

is least for an appropriate value of the varlable parameter a,
then the value of a will be o

oyt

A) 2
B)3
- C)1
D)0
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If a, b are odd integers, then the roots of the equahon
2ax* + (2a+b)x+b=0,a20 are

A) rational o id
B) non-real o e SRR L e et
) doudl | S o L

' D) irrational
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If the quadratic equation ax2 + bx + c 0 (a > 0) has two roots a and B such that
a<-2andf > 2, then

B)a-b+c<0 ' iy Aende
C)a+b+c>0
'D)c<0
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The Quadratic equation
2x* - (a® +8a-1)x + (a? -4a) =0
Has roots of opposite sign. Then,

A) a>=8
B) a<=0
C) 4<=a<8 _
'D)O<a<4 =
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