4 Quadratjc Equations

i) 6x' 4 x- 15=0;

, L RN g
1ii) X +5x+3=0: =4 b=5 6
iv) 3 -x =D;

L ﬂ=3,b=—-l' Q
V) x=4: =]_b=0,6_-—4

4L1 Solution of Quadratic Equi;lg@
There are three bagic techniques férk

Q} olving a guadratic equation:
1) by factorization,
) by completing squ \?

iii) by applying thagfu
By Factorization: 1y iny

It makes yse of th

F'"-"Iﬂnple, if (x-2) (x=4)=0, then either x=2=0 or x-4=0,
L: Solve the equation 2

Xtracting square roots, *
ratic formula,

olves factoring the polynomial ax® + bx + .
e fact that if ab = 0, then a = 0 or b=0,

=7x+ 10 =0 by factorization,

F=Tx<10 =0
— (.I"-Z:I{I-S}=ﬂ
either x=2=0 ‘= x=2
or

r=5= 0 = x=5

the given equation has two solutions; 2 and 5

. Solution set = {2,5)
il o L b

! Ml L 4

-7x+10=0

WWw.ed UCatedzone ~nm

2and 5
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nf‘ rextbook of Algebrd anl Trigon —— Roots: Sometimes, the
ting >4 q“ad,,l.
then l‘_,if.l'ﬂf

res, !
By CnmP"’ﬂﬂ':: :?:]‘l.lﬂ | m{_ll‘.lfd ble.
7 _0.
gl 437 In surch ﬂ;ﬂ;; lht; factuﬁ%
‘oun e
[t is difficult © can be m'ﬁ'ﬂd,

and hence the solution
completing the square an

Example 2 Solve the equatio

_ 0
Solution : x—437=
4 :
— .l'i + 2[:1— ).r = 43?

ﬁtdd[ ] (E] to both sides
.r"+41+(.f.} =4 3r+{2} Q}

=  (x+2) =441 '(\
c42=1 841 = £21 /\/O
x=121-2 6

x=190orx=-23
- {_'T '

=0 by completing the squares,

“+4

|

|

Hence solution set

By Applying the Quad ula: Again there zre some quadratic polynomids

using integral coefficients. [n such a case we ca

a quadratic equation ax’ + bx + ¢ = 0 by applyings

which are not factorable
always find the solutio
formula known as quadvafic formula. This formula is applicable for every quadrti

equation.
Derivation of the Quadratic Formula
Standard form of quadratic equation is
ax’ + bx+c=0, a#0

Step 1. Divide the equation by a

2 P . &
+ﬂ.l.-l-ﬂ=|:]I
Step 2. Take constant term to the R.H.S
2 b c
X +ax=-a
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g —————Chapterd:  Quadrayie Soations

-

To complete the square on the ||y b Y
a s b B 2 % 2a ) '0both sides,
_TH'I'-__I-Q-"—-.I-:_.'&__ E
. 4a° 4'5:‘&
=5 [.r«!-;b— ;Ez_"‘iﬂc
=0 401
= -r“‘-,ﬁ" =im
<a 2%
= = o2y N0 —dac
2a~ 2q
o _—_ﬁim
2a

Hence the solution of the quadratic equation ay’ + ) 0 is given by
=bt+/p’ - dag (56

which is called Quadratic Formula,
Example 3: Solve the equation 6x° + v — |

y using the quadratic formula.
Solotion: Comparing the given u:cgua[int@ ax’ +bx+c=0, wegel

a=6, b=1,c=-15
The solution is gi L?O
-g b* — dac

X =

2a
- 12417 - 4(6)-15)
) 2(6)
_—12436]  -1%19
12 12
e, x =_]+]9 I=_l-19 |
12 12 -
=l or I=:E Hemesuluﬁnnsct={§-3]

3
Sumple 4; Soiye the 8% — 14x— 15 =0 by using the quadratic formula.

C“mpﬂﬁﬂg the given equation with ax® + bx+c =0, weget,

a=8, b=—14, c=-15
www.educatedzone.com
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—-(=18)3 Y\ __=
x= 2(8)
14+/676 14£26
= 16 - 16
14 + 26 _3
citherx =15 — 73
14 - 26 _=3
orxy = 16 ‘T4
5 3
Hence Solution set= {E.— 4} Q)

o S ~ Exe

T
Solve the following equations b

&

2, P +7x+12=0

1.  3:F+4xr+1=0
3 9¢-12x-5=0 D 4 x-x=2
s, xx+7) = {zr—l}t\x§44

x x+ 1.
6. P e :QZ/ x#-1,0

I 2 7
7- .rﬁ‘l +x+2 = 1_*,5 ..t¢_l._2._5

a b 11

Solve the following equations by completing the square:
9. X¥=-2x-899 =0 10, P +4x-1085=0

1. X +6x-567 =0 12 r=3x-648 =0
13. X-x-1806 =0 14, 2x*+12x-110=0

L.

Find roots of the following equations by using quadratic formuls:
15. S5¢—13x46 =0 16. 4x+ 7x-1=0

www.educatedzone.com

Chapter 4:  Quadratic Equaiions BN

i

5x° +2ax—a =0 18.  16x2+8r+1=0

i

5.‘ {.r-a:i{x-b)*,'(x-f’)(-"“’:“(x'ﬁ'}("'“)=ﬂ
l-
0. @B P+ @+ +xsbic=0 .

— WD e _aw® - - wc o
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Solution of Equati :
42 Catise quations Reducible to the Quadratic

There are certain types of equations, wh
ed to the guad Which do not 1ok Iu be of
ihey can be reduc quadratic form of degree 2, but
ypes of the equations one by one, We shall discuss the solutions of such five

Type I: The equations of the form: 2 +h' 4 c=0, 440

Put x" = y and get the given €quation reduced tuquad%eqaaunn
In y,

i
Example 1: Solve the equation: 2 44 _ 6= ﬂ/\/C)
Solution This given equation can be written ,@A -x'—f=0
! y\'

Let x* =
The g]\tn tqualmn bemme

Y-y-6 =) 6
= f\—3}n+’»’1—%
= y=3, or =2

. -

!
xl= 3 xi— .
= x=(3)* = x ={_H2)4
= r= 3[

= X =16
rmuﬁcﬂtﬁﬂﬂutiunsetis{]ﬁ.sll.
" The equation of the form: (x+a) (x+b)(x+¢) x+d)=k
E"'llpkz.suha where a+b=c+d
y o “DE=3)x+ 1) (x+95-1680 =0
- :*71& NE+D(x+5)-1680 =0
- Gx D (x+35)] [(x— 3)(x+1)]-1680 = 0 (by grouping)
2 35](1'—2I'W‘3}¢edﬁmeaﬂn5mm
===
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Ton:  (x_7) (r = 3) (x4 1) (x + 5) — 1680

S [(=7) (x4 5)] [(x—3) (e + )]~ 1680 = 0
D P-2x- 35)(x - 2x dp-ed 6Bz Dne.com

-

e 200

o ) -38y-1575=0

38 +1/1444 + 6300 _
Sy 2

147

=)
(by grouping)

e

=j‘,lh‘abow

0-351{3"3}"1580=D
>~ y2_38y+ ]cﬁ—1680=0

38 £ 88

-

- =ﬂ-}'=63
= x - =063
= v =-2r—63
= (x4 Nx-Y)

= r==-Torx=9

Hence Solution se

=0
=0

or

4
N
0

qultiﬂﬂ bgcﬂmﬁ

}_Bi'_,?@ (by quadratic formula)

y=- 25.

:.72_11[:—25

=,_¢3-11+25=U

2%4- 100
=X= )
( S }!—96

=
2446
=—;¢— = 1+26i

=x=14+ 2V6ior x=1-26i

19, 1 +24/64, 1-24/6 i)

Type III: Expnnenti@utinns: Equations, in which the variable occurs in
exponent, are called exponential equations. The method of solving such equations s

explained by the following examples,

Example 3: Sclve the equation: 2™ -32"? 4 32

Solution :

=

2% 32", 1

=0

21'_3‘23 . 2':-1- 32 =0

21224+ 32

Y =12y + 32
G=-8)(-9

=0

=0
=0

(Puu-iﬂg 2‘:})
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- —TPer 4 Cuadratic Emﬁm_

"y or y=4

P 7*=8 :zx___”i
=3 f=3 =$2‘=22
T =22 =2

{2, 3).

€L =

e 4: Splve the equation: 41% 4 glox _ 10

148 +47 =10
[ — +4."4-I=IU
e 2 ]
=y 2487'=04"Y"=y" ==
Let 4 y @

The given equation becomes

4 +%-]U =()

&
\\'
o

= 47 -10y+4=0

W -5y+2 =0

= - -
5 + 25-4:2;{2}@#«& 5+3
- 2(2) <</' 4 1=
1
= y=2 or y=5
- I
4, =2 # =3
= 2"‘:2] : -
S X =] = 27=12
] = 2x=-1
T =5 1
= A Y
Hence Solution set = {l,—%}. g
= which remains unchanged when

[#ep,r: Regj _
. Procal Equations: An equation,
I"f5']‘:‘.is called a reciprocal equation. In SUc

www. educatedzone.com

h an equation the mcfﬁ,{:i
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41 :2 'l"
= 21‘4 =21 4! =§
S & = | — 2?: - 2_]
i =  2x=-I
=3 |
= X =-— 7
g I:"-'ﬂr:e Solutipp sef = {% . _%} .
%kd. chil Ocal qulﬂﬁl;ns: ;m equation, which remains unchanged when X 18
3’ coefficients of

x+is called o reciprocal equation. In such an equation the

www.educatedzone.com

of Algebra and Trigomem=—:——

4 the beginning , The
:1 :ln;n'?n?is explained through the following example: \
of solving Suc '
Example 5: Solve the equation

Ao+ 4 -3x+1=0;

Solution: Given that: :
1‘—3.1)+4.'¢:—3I+ 1=0
: (Dividing by ¥)

= f—3.t+4—;+13’=0

A
= [f+%1—3(x+ﬂ+4=[} 0

1 5 i} [ I)’_ .2
y T = |X _"‘J —_
LE'I.T*-]_—} :,t"+-’t_ § +_-t 2 2

So. the equation (1) reduces 0 (\(Z}
O

V—2-3y+4 =0

}‘1—3}‘+3 =0 S\/

U

U
T
J
r.
1}
o

J
i
i

|
(
| 1
= I+; =2 Qb = .l+-r=|
= x -k I@) - Pt =0
= (x-=1 , =0 R e
= x-Ix-1)=0 = X = 5
= x=1,1 | £4/3
= X =
2
Hence Solution set = {1‘ l iZ -3
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3. L-9l4+8=0
2 1
8§ Y+l=67

/;; +5) (x+8) (x +2)-880 = g
e I+ e +3) 2 0

fi® px-NE =92x+5)-91<¢.

www.educatedzone.com

T Chapeer 4

4. 8°-19°-27=0

4*
6. (x+ Dix+ 2”‘"”‘:*

- Quadratic Equations

(x~5) [x—-?h‘n-ﬁ}f.t-f- 4)-504=0n

Co(x 1) (2 4 N2x+5)(x+3) =945

2. &@46xsg

u‘+ﬁ"27”x:_2"35’=335 ) (' + 14x448) = 105

l‘ .:', 21HI

6 _20 =0 =92+ 1=0
1"{-2 1 x x4
- 81=0 #3218
=l 123+ 81l =
8 18, [-t-l-"]l... ( 1
b =
=3 }—II—SI"F::“ 11 *
II' x £ nr 2.:‘1-3:*._4,:2_3:_'_2___'0
4 o' =355+ 620 =351+ 6=0 6 1

v: Radical Equations: Equations involving
gishle are called radical equations. To solve 2 ra
ion free from radicals. Every solution of radi

aficil-free equation but the new equation have ns that are not solutions of the
siginal radical equation. @

Such extra solutions (roots) are ¢ rtraneuus roots. The method of the
glion of different types of radic 6’9 tions is illustrated by means of the

fllowings examples:

| The Equations oflhe@ar +bx)+mJax’ +bx +c=0
tmmple 1: Solve the equation

W+ 15x-22/C+5x+1 =2
Mution :Let 1/ + Sx+ 1=y

= 451+ =y
= Iz+5.::=y1--l
> 34 15r=3r"-3

The given equation becomes 3y -3-2y=2
3)'1—23!-5 =0
Gy-5)(y+ =0
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N+ 4=+ —48

5'1' Nx+7
Vr+ +\x+2= 6x + 13 6 N I {r‘*‘: 1=
. x+1- -

www.educatedzone.com

e
hagrer 4 Dwsrtotts Koo

Jr_:_—l—-. e+ Tr-Ras ' s 1y n
J“_. T |,l\ft4l—J|;1‘h.|1

. \(TF"ETT:H Jor — 111 N 94

. ”..:ait*l'-'~J~'-:n_ 15 4 32 4 31

': \[‘T‘r:-‘: 94\ 204y

:,I ;;—;.‘-';?rr: VAT ¢ Ta s 1wy a

i3 Three Cube Roots of Unity

Let 1 he @ cube root of umity
= 'Jl = ll |-

o & a 6\/0
= =1 +x+1)=0
(;O

(&

Either r-1 = 0= x=1

of re+x+l =( Q/Q}
—l:

£ .1'-

-l+y3i i)

N X== N
Thus the three cube roots of unih‘ are:

N —l+3{h nd‘J_—

v that ( he numbery numhi'l'
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i Relations Between the Roots gw)ﬂe CoefTicients of

a Quadratic Equation

I.zt a. fi be the roots of ax + bx+ ¢ -/@D such that
= -!f -b-\,fb —dac
- 2a and \§ﬁ-

a=
-b + 5 - b2—4ﬂf
Loa+p = 5% + 2a
ﬁ_[-‘_ _b-AJbP-dac _ 26 _
=-b+ b 40;_,; = -5,
J—b-{-'fb:—Mf]f-b- bz_...ﬂ.ﬂCJ
and fxﬂ =[ﬁ 2% \ 2a

(—b)* - (\I!:’ —dac)
= da

[ 164 | p-b +dac _3ac_<

da’ T4a 4
g b Coefficient of X
f
Neroots = 5 - = - Coefficient Of ¥
»\l Conslapt term
“ﬂ!l:mm = P= _-::':._F Frogons dzone.com

o |

1
Jgebra
—A esthook of A nelpful in wmssing symmetric func&,“\‘

=T A~

The above results a:::h X uadratlc equauous wh
snfthccuufﬁcicnliﬂf fg,r+bx+f-0 a#0.find the , y
» Bare the 10015 € : e,
Example 1: 11 & o B " l
i a:+ﬁ= i) ﬁ + o {ﬂ'.._mz
1
Solution: Since rx.ﬁmmcmtsof ar1+h.r+c-=g
{I+ﬁ-- and a:ﬁ..
nod+p ~(o+ Pr-208 |
b}i C E 2c _f?'-:?t'u
={+;-‘ -:[;] & a @

B r:'+ ) “-'I"'ﬁ 3*3)3[
«

L %.‘é-ﬁ‘ﬂhﬁ
lrt‘i‘ ‘a Hb
& \

or
if) E+
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i) [ﬂ%/gu+ﬁj:-4aﬂ
(5 oo

Example 2: Find the condition that

one rootof ax 4 bx+ ¢ =0, az0
1S square of the other. .

Solution: As
one root of ax’ 4 py 4 ¢ =015 square of the other,

Sllm ﬂfm =0+ ﬂ: o 2 m
a
ﬁm!l.lf:l_ufm__ - x
1 65 www.educatedzone.com ‘
—————— Chapie- 4. Quldraﬁc Eﬂlldﬂam '
cubing both sides of (i), we get
i+ ot +3aoiias a? =__.;!;
2+ (0) + 3 a+ )= _ &
= =
c. (¢ AT
b -+( J +3 (-.-].:_._.
a a a\ a a (From 0, &)

= Jfec+ac’ - 3abe = - b

[ Formation of an ECIuatlon Whose Roots are Given
(x - @)(x = P) = 0 has the roots azand p

= x-(a+ Px+ afi=0 has the roots @ and f. Q)

For § = Sum of the roots and P = Product
Thus X =Sx4+P= ?\/

umple 3: If . f are the roots of ax™ + bx + (Q) orm the equation whose roots
tdouble the roots of this equation.

thtion: *.* ¢z and f are the roots of ax @@l =)
b

a+ f§ =— and @”
oo

The new roots are 2 an
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Sum of new roots =2a+ 2

2%
=2a+p) =-7

dc
Product of new roots = 2a. 2 = dofi = a

Requireq equation is given by

¥ = (Sum of roots) y + Product of roots =0
Y+ 2 Y+ -t—c =0 = ay’ + 2by
h www.educatedzone.com

are the roots of 31" =
1 Ifﬂ-ﬁl ! : E+g iy ot B
i) F*P? W B a
I _|..+-1—1- viy a@-p.
iv) a'+p V) a'"B

2. lfa,ﬁarcthemmsnff-p,t—p—r=0.prove that

(1+a)l+f=1-¢
1 Find the condition that one root of & +pr+
i) double the other ii) square of the other
iii) additive inverse of the other iv) muliplicalive inverse of the other

4. If the roots of the equation ¥ — px + ¢ =®dil't'ﬂr by unity, prove thy

g=01s

I|,l',l: = 4.:" + I
a b Q S Canals .
5. Find the condition that —— l——‘/\/ ay have roots equal in magnitude
but opposite in signs. E M
6. If the roots of px’ + gx+ g = K&Z& and B then prove that
, :

EafE 0
B + o !
7. I fare lhc<vo<cy/ the equation ax* + bx + ¢ = (), form the equations whose

FOnis are

: . S S aux <
IJ -, ﬁ l” E ,B "lJ E‘j" .
) v) o, B’ v 5. Vi) a+=
a B «
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