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Quadratic Equation i

The general form of a quadratic equationin x is. ax>+bx+c=0.where a.b.ce R&a=0.

T
liod:ng wecff-

. . . S . - -~ —bx b2—4ac Ve
A. The solution of the quadratic equation. ax>+bx+c=0 is given by x=

2a
The expression b>—4ac=D is called the discriminant of the quadratic equation.
.——-’-'-

2. If o &P are the roots of the quadratic equation ax*+bx +c¢=0. then:
M) a+p=-D/a i) ap=c/a (iiya-p=D/a-

(d- B =@48) 4o 8
= b"' —4C - bl—éaC-

A quadratic equation whose roots are a & B is (x—a)(x—p)=0 ie. 0* o~ 7?
x?—(a+B)x+ap=01ie x’>—(sumof roots)x+ product of roots=0. (- §>l H) 2] —ﬂi
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Problems
If o and B are the roots of the equation ¥ -2x+2 =0, L-2ax+2zo o, P
then the least value of n for which (%) =1is o= 2%+ g _ 119:@}
-

(a) 2 (b) 5 (2019 Main, 8 April 1) = 2% 2

\(e) 4 (d) 3 >
=+4, -4
/ (ﬂ)n I+) ;ﬂ__ l_"—_f,xfl_ﬂ) - ’f+j}+2}~:j\
- (it B
= J:ﬂ el




= SAFALTA cou

nnnnnnn we by IFR3ISN

NATURE OF ROOTS:

(A)  Consider the quadratic equation ax>+ bx+c¢=0 wherea.b.c € R & a= 0 then:
Ji) D >0 < roots are real & distinct (unequal).
Ji) D=0 < roots are real & comcident (equal).
gi)) D<0 < roots are imagmary .
(iv) If p+iq 1sonerootofa quadratic equation. then the other must be the
conjugate p—iq & viceversa. (p.qeR & i=/-1).

s Imagnany sipsls @R N onyugabe pOisS ¥ bolHrc=0 K an idodts Hos

pHiqr 3 puW A=b=C=0
axu«b)(a—(,:o [@XW% +ue yadtT) 0=0 (g yaleeo wll S‘d\l@
({n((()ruk séda)

- Remember that a quadratic equation cannot have three different roots & if it has. it becomes an identity.

\




Problems

The number of integral values of m for which the
equation (1 + m%)x® -2 + 3m)x+ (1 + 8m) =0, has no

real root is (2019 Main, 8 April 11)
(a) 3 \(Y infinitely hany
(¢) 1 (d) 2
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matvuﬂxz— 2 H3MPL + 1+ MDD Neo sual @a

D<0©
4l 1+amd =4 (+8m) (+072) 20
A+’ +gm — [/f—l—@'m + wit+gwi) <o
BWZ—2m —gy < O

=am ( 4mE- 4m 41) <0

\ Fmtgmfl b -y m>o9




= SAFALTA cou

An Initiative by IR IIRN

Problems

1. If 2 + iv/3 is a root of the equation x> + px + ¢ =0, where
p and g arereal, then (p, g) = (...,...).

I z
2. The coefficient of x* in the polynomial 4 ac—rr)(x- 2)(=3) = =3 * =2 = 1o
: L |
(x—=1)(x—2)...(x-100) is.... ] ] =(-3-2—))
) Iz-l-p.)(d-' 0 — 2+ Lf3 -DC:L-?..BCBC'-J) -—- — Gm—m
/ v ¢ R @ ' ? \

a+B= 4 =—-P ‘Jf_qq(—l —2 -3 4. —]un)

wB= (34i6X2-B)= 43327 =g/ | AN (1+243- _ yp)

=) P4, 47 AN (- (P w)

2

N il Y,
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(B)  Consider the quadratic equation ax>+bx +c¢=0where a. b. ¢ € Q & a = 0 then:
(i) IfD>0 & isaperfect quroots are rational & unequal

(i) Ifa=p+ \[E 1s one root in this case. (where p is rational & \/E 1s a surd)
___,_,_l

then the other root must be the conjugate ofit i.e. B=p—./q & vice versa.

x= -bz [D D is cpnfiut-spube X GbC ol edand
2 fhem w33 WAl be pabonad

of wyf v vabosl,  Han  prh L p-fg ewan (n Confugpde poiaS.
2+fzy, 2-[3

Remember that a quadratic equation cannot have three different roots & if it has. it becomes an identity.
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Problems
o
Let p,q € I{ If_.‘;,:__afg is a root of the quadratic /
2+ px+ g=0, then (2019 Main )

(a) ¢g>°-4p-16=0
(B p°-4g-12=0
() p*-4g+12=0
(d) ¢*+4p+14=0
S= o3 4243 =4 =P ) p=-4
p= (2-‘?:_) (+f3) =\ =&/ _y a,=\

P=hqy12= (p-4-12 =D

~
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Problems

The number of all possible positive integral values of oo~ (34— — =

for which the roots of the quadratic equation,
6x> —11x + o =0 are rational numbers is

4 (2019 Main, 9 Jan Il)
(a) 5 D Sheuld be (b) 2
(c) 4 pufed St gy

/D; |21 —akot \

De=1)= [21-24=%7 X
D(a=2) = 1=48=73 X

D=3 = 49 V/
Dlo=4) >~ 25 \/j
D(&:S):" ! \/

A\ pe e /
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Consider the quadratic expression, y=ax*+bx+c . a=0 & a.b.c € R then — An kiaive by SFE IR
\ ;g — .o ' 1
Ld o =W 422

—

d>o ComnCANE IJ-PLumJD
] Con(ove dawﬂuw'ﬂli\

Fig. 1 Fig. 2 Fig. 3
Y 4 Y4 y
a>0
a>=0 a>0 D<0
D>0 D=0
—_ -

EANCA X o x o x

Roots are real & distinct Roots are coincident Roots are complex conjugate
_—
Fig. 4 Fig. 5 Fig. 6
Y4
y 'y Y 4
(0] ‘x o X
a<0
D=0
X, X, I:a) i g a<o
/ o \ x / - D<0

Roots are real & distinct Roots are coincident Roots are complex conjugate
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oands — b ’ o = =2x-2
d=o Con LA W ~ ‘;}A -D

Y4 Y4 Y
a>0
a>0 a=0 D<0
‘P—x9 D>0 \ D=0

,__g\\?-./kz X [o) X [o) X

-T\utex :

Roots are real & distinct Roots are coincident Roots are complex conjugate
—_—
Fig. 4 Fig. 5 Fig. 6
Ya
Vb Y 1
0 (0] X o] X
- a<
( 7 he D>0 a<0
X, X, D=0 a<o
/ 0 X / D<0
ﬂ/@

Roots are real & distinct Roots are coincident Roots are complex conjugate




Problems

The following figure shows the graph of f(x)=ax?>-bx+c.

Then which one of the following is correct?
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b
— > < . .
7S} - 0 /@ a and c are of opposite sign
(&) a and b are of same sign (D)None
/ 6[‘0 > ax w7
g
d+P=56 , dB=C
- o

“3R ae—ve . Henty o+B =-Ve

" AR= +wW
\ ?i%<o 1)_0>o]

1 i

K 0>0_ b<o, >0




Problems

For all ‘x’,f + 2ax+ (10 - 3‘3)3_0' then the interval in
which ‘a’ lies is
(a)a<-5 () -bH<a<2 (c)a>5 (d)2<a<h

—f SAF

/ T 20 + (-39 >0
Lesding e =\ >0
Do
4054 (lo-36)< 0

0'=10 +3a <D
&.L-f-Sa—':ué,D +— - +

\ @ +w)g-2)<0 -5 2

ALTA com

An Initiative by JIHR 330N




= SAFALTA cou

An Initia tive by IR ISIEN

Maxnom & Minimont VALUE of y=ax?+ bx + ¢ occurs at x=—(b/2a) according as :
4ac - bz}

4a

4ac- b’
4a

.cr.]ifa>0&ye(—w. ifa<o0.

R (~=2)

a<0ora>0. ye{




Problems

The value of A such that sum of the squares of the roots
of the quadratic equation, x> + (3 — A)x+ 2 = A has the

least value is (2019 Main, 10 Jan I1)
4 15 (Ld/
a)— 1 c) — 2
( )9 (b) (c) 3
B= A
L+ — lnask L N
2B = 2-A

BT @R - 248
= (G- 2=
= NHg—gr—4h +2 N
= X -ad+5
hoat-valit = =D o A==bh =4

Lo 20 =

—f SAF
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— COMMON ROOTS OF 2 QUADRATIC EQUATIONS [ONLY ONE COMMON ROOT]
Let o be the common root of ax?+bx+c=0 & a’x2+b'x+c'=0 . Therefore

aal+ba+c=0 : a'a*+b'a+c' =0. By Cramer’s RuleT a” cacll 1
bc'—b'c a'c—ac’ ab'—a’b
ca’—c'a bec'-b'c o= b -be L Al |
Therefore. 0 = ———=———. S T )
ab'-ad a'c—ac L PR ot Forlsc=0  d 8

So the condition for a common root 1s (ca’—c'a)*=(ab’—a’b)(bc’'—b'c).
—_L_\_

0: )E,L+k;.)(.,+{,\-_o bf)y

Col 4 boL+C=0 ]
0338‘4»3&4—6\——0

— Condition for both jhe common roots :

GO+ 0 KB

: . a
If both roots of the given equations are common then| —
|('-L2'3L? {'—Lz:l +(,=0 c(/‘ﬁ




Problems

If the equations x°+2x+3=0 and ax”+ bx+ ¢=0,
a,b,ceRhwroot,thena:b:cis

ua) 1:2:3
) 1:8:2

M) 3:2:1 (2013 Main)
bothveel (@) 8:1:2
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Iz*zx_.}—g__’o A DT 4—12=-w D<o P-\L'EO\//P_-*‘G\/

QX bk =D  prio,, p-iq

e
=

[ 2

Qbic = 1123

~
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THEORY OF (S : ( Relidion bfw nods D cffese® & apolytomi=t Lan)
If a,.a,.d;. .....a  are the roots of the equation:
fix) = ax"+ alx”‘l + azx"‘2 +...+a x+a =0where a, a,....a_ areall real & a,= 0 then.
S =L T 0, =2 T o, 00— o, O, o o, = (-1 2o
1 a - l 2 a - l 2 3 a 4 ssssae l 2 3 ........ n uBY+&ﬁU+MVU+5WW:
2 » o O+bx ey +d =0 Y ARSIy N R oy I A
= - ¢ =
E=-bj, ,aB:c/n ARY -m,,j‘/u | ABS oLy +o/M + BYHRUAYW = Cfp
¢ Ifa, b, c are the roots of cubic x3—x? + 1 = 0 then find the value of a2 + b=? + c=. \
7,2z = -
Ctb+c = |} A PRI \,?'(,Z‘—t—g}cz +6b B %) “‘é@ {.@‘—)2 s P
aL bz Cll e S - 2 *-‘2.
AbL = —{

@ ea = ?
EbrocreaS= @+l Hed+2 Cob et blot cl)
N 0 = Eyaus(are) 2oz O DE2
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B0 = wansz =@-VG-2) g(m:),_zi\,?,},,g,ﬁ\ :QL—PDCM_ jp— A it by RSN
=t (x4) A=—\ \‘*‘cngad‘h = x+|

Note :_(i) Ifa 1sa root ofthe equation f{x) = 0. then the polynomual f{x) is exactly divisible by (x — o) or
(x—a) 1s a factor of f(x) and conversely .

(i)’  Everyequation ofnth degree (n > 1) has exactlyn roots & if the equation has more than n roots.
it is an identity. '

%i{) Ifthe coefficients of the equation fix) =0 are allreal and o + 1B is its root, then o —1f isalso
aroot. 1.e. imaginary roots occur in conjugate pairs.

(v)  Ifthe coefficients in the equation are all rational & o + \/B 1s one of its roots. then g;;[[;_ 1salso
aroot where a. p € Q & B isnot a perfect square.

() If there be any two real numbers'a' & 'b' such that f{a) & f{b) are of opposite signs. then
f(x) = 0 must have atleast one real root between'a'and 'b'.
/—’—x




Note : (i)
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&) = 12~3>g32 =&-ux-2) g(x):p@-\—?s}-» R :QC"’DCM' );' e
o= (x4) o A \jomga{ﬁw::&l

Ifa 1sa root of the equation f{x) = 0. then the polynonual f{x) is exactly divisible by (x — ) or
(x—a) 1s a factor of f(x) and conversely .

Every equation ofnth degree (n = 1) has exactly nroots & if the equation has more than n roots.
it is an identity. '

Ifthe coefficients of the equation f{ix) =0 are allreal and o +1f is its root. then o —ip is also
aroot. 1.e. imaginary roots occur in conjugate pairs.

Ifthe coefficients i the equation are all rational & o + \/E is one of its roots. then _g:J[E_ isalso
aroot where a. p € Q & B 1snot a perfect square.

If there be any two real numbers'a' & 'b' such that f{a) & f{b) are of opposite signs. then
f{x) =0 must have atleast one real root between'a'and 'b'.
/_'-'—x




