Quadratic Formula:
Derivation of quadratic formula by using completing square method.
The quadratic equation in standard form is

ax’+bx+c=0, a0
Dividing each term of the equation by a, we get

b ¢
X +—x+—-=0
a a

s C ;
Shifting constant term 3 tothe right, we have

2 b c

X'+ —x ===
3 a

2
Adding (E) on both sides. we obtain
a
, b ( b J: ( b ]‘ c
X +—X+| — = — | ——
a 2a 2a a

[ b J: b ¢
X + - ke
2a 4a’ a

. - [ sz b? - dac
or | x+—| = -

2a 4a”
Taking squar: root of both sides, we get

/ h"4aﬂ
x+_
2

. -4ac:Hz-biw.*'h"—dacz—bidb’-—hc
2a 2a 2a
—b:i:w."h’-dac

Thus, x = is known as "quadratic formula”.

or x+—
2a

SOLVED EXERCISE 1.2

Q1. Solve the following equations using quadratic formula:

() 2-x'=7x
Solution:
gt = Ix
-x -Tx+2=0
—(x'+x-2)=0
= K+7x-2=0

Compare it with, we have
ax’+bx+c=0
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Here a=1,b=7c=-2

Niow xz-ht-v‘h'—llnz
2a
L2 1E() - 40)(-2)
2(1)
:=—T:I:J49+E
2
L _7£V57
2
Thus, solution set = {‘”z"ﬁ}
i) - Bx+1=0
Solution: *
SxX+8x+1=0
Compare it with, we have
ax’ +bx+c=0
Here a=5,b=8,c=1
-bi Vb -dac
Now x=
2a
__-8y(8)-4()()
S 2(5)
-8 V/64-20
- 10
x_-—!:tw’#_"l
Y
-tV
10
2{—41-.!1_1)
ST
Az
5
-4 + /1
Thus, solution set = ={ *-Sﬁ}

i) V3x'+x=4 3
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Sodutiom
Sxex=4 3 ;
Jif+x—4\&*ﬂ'

Compare it with, we have
ax’ +bx+c=0

Here l=£,b=l,¢--—4—~ﬁ
3
Now “-htJh ~dac .

2a
y -1 (1)’ -4{\3)(4+B) .
- 2(\3) |
_-ixi-48
X IJ;‘

x=—ltﬁ
28

] [

x=3
. 4
Thus, solution set = {/3,- }
us, somtion se { ﬁ

(iv) 4x’ - 14 = 3x
Solution:
4x - 14 =3x

_—
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T

a3 -3x-14=0
Compare it with, we have
a’+bx+c=0
ax’ +bx+c=0
Here a=4 L= .3 c=-14

Now x= _hiJh -4ac

2a ,
() 3 -4@19)
2(4)
G- 3+J9+224

8
34233

31\5—3_3}

Thus, solution set = { s

(v) 6x*-3-1x=0
Solution:
6x*-3-1x=0
6%~ Tx~3=0
Compare it with, we have
ax’ +bx+c=0
.Here I=6,h='11¢='3

=—
- Now :{=_hi Ll
el o
—(-7)¢ J=7)' -4(6)(-3)
e 2(s)
T+49+ 72
X =
12
BELERLF]
. "
7%l
2
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12 ’ 12
_18 4
12 "2
_3 |
- ey

Thus, solution set = {-'%}

3
(vi) 3x'+8x+2=0
Solution:
I+Bx+2=0
Compare it with
ax’+bx+c=0
Here a=3,b=8,c=2

—btb? ~4ac
Now x=
2a
-8+J(8) -4(3)(2)
x:
2(3)
8 /64-24
- 6
-840
6
. -Bi0
6
z(-ﬁqﬁ)
=
6
40
3
Thus, solution set = {_'ii ijm}
3 4
.. ) i
V) T %S
Solution:
3.4
Xx-6 x-5
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3(x~5)-4(x-6) _
(x-6)(x-5)
Ix-15-4x+24 =(x-6)(x-5)
1 -x+9=x"-11x+30
AN=-1lx+x+30-9=0
x?=10x+21=0 .

Compare it with, we have
ax +bu+c=0

Here a=lb=-10.¢c=2]

x=-—h:tn‘h’-4[l;
e
~(-10)+ (~10)’ -
. ET0 I
x___iﬂ:l:wflﬂﬂ-vl-i

) #aq?‘iﬂsf

Now

10116
X =
5 i o
-8+4 P
A=
e
cutd e 30-4
2 2
14 6
X =-— X=—
2 2
x=7 =3
Thus, solution set = {3, 7}
i+2 4-x 1
i = =7—
() x-1 2x 3
Solution:
x+1_4-x=zl
x-1 2x 3
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2x(x +2)-(x-1)(4-x) 7
2x(x-1) e
(21’ + 41}—(4: -x1-4+ :r.) 7
2x? - 2x 3
| 2x* +4x+x'-5x+4 7
2x* - 2x 3
7(2x? -~2:|n'.)=3(31'r.1 -x+4)
14x* —14x =9x% —3x+12
14x7 -9x% - 14x +3x~12=0

Sx?-11x-12=0

Compare it with, we have

Here

Now

ax’+bx+c=0
am3 be=]],cm=1]2

x=—b:|:Jb’—4m

Za

o )£ J(-11) - 4(5)(-12)

2(s)
1241212240

10
lel:l:-JJﬁI
0
_11£19
T
11419 11-10
: X
10 10

—_
=

) 4
Thus, solution set = {3,-;}

(ix) -
x—b x-2a
Solution
a b
n—b+x—a-2
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a{x-a)+b(x-b) .
=a)(x-5)

ax-a’ +bx -b’ =2(x-a)(x~b)

ax +bx -a’ -b* =2(x’ —ax - bx +ab)

ax + bx —a’ - b? =2x? - 2ax — 2bx + 2ab
2x° =3ax -3bx+2ab+a’+b =0

2x* -3(a+b)x+(2ab+a’ +b)=0
2x* ~3(a+b)x+{a+b) =0
Compare it with, we have

ax’ +bx+c=0
Here a=2,b=-3(a+b);c=(a+b)

xz—ébt\ib’—d-ac

Now
2a
tna[—l(n+h]]:l:\{-3{a+h)]z -4(2){n+h]=
o 2(2)
- 3(a+b)+/9(a+b)’ -8(a+b)’
4
‘e 3(a+h]i\[‘(l+h}z
4
_3(a+b)t(a+b)
s 4
x=3(a+h}+{n+h}, 1=3{=+h)—[a+h)
4 4
_Ja+3b+a+b _3a+3b-a-b
X= ; X = ;
_4da+4b _2a+12b
S T
_4(a+b) _2(a+b)
X = r X = 3
x=a+bh, x=%{a+h)

Thus, sclution set = {{a + h),*;—{a + h)}

(x) ~(t+ m]~ x"+(2+m)x=0
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Solution:
~(L+m)-bF +(2+m)x =0, =0
—& + (20 +m)x - (L+m)=0
—-[bﬁ —(2t+ m)x+(£+m}]=ﬂ'
= X'~ (2+m)x+(L+m)=0

Compare it with, we have
ax'+bx+c=0
Here a={ ,b=-(2¢{ +m),c=(¢{ +m)

_ -b+ b’ —dac
) 2a
~[ (2t +m) .f[—{zf, +m)] -a(e)(¢ +m]J

e 2
(2t +m)t J{IE +m)’ —4¢(t+m)
= 2
. (2t +m) £ V4L + 4tm + m® - 4¢7 - 4tm
2

x_{u+m}i‘;;‘?
- 2

Now x

(2t+m)tm
=
=2£+2m x=2£+2m—m
N 2t
x=2£+2m 2
21 2i
~2(l+m)
Y
t+m
ot
Thus, solution set = {£,£ :m}

X

SOLVED EXERCISE 1.3

Q1. Solve the following equations.
(1) 2x*- 11’ -5=0
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