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

ax- +bx+c=0.a20

Dividing each term of the equation by a, we get
» b €
X“ 4 =x4=—=0(
a a

o C .
Shifting constant term — to the nght, we have
a

y b C
X" 4—X=——

a a

Adding (-—b—-\ on both sides, we obtain

2a )
P (by (by ¢
%t k=xdl=1 === ==
a \2a 2a a
( bJ: b~ ¢
Xt = ——
2 da° a
or
( b‘]" b* —4ac
X4—| =—m—
2a da’

Taking square root on both sides, we get

4ac - -_h+ b* - 4ac B —b:.t'Jb: -4ac;

or x+—=1% =X ,
Za 20 2a 2a 2a

_b+b’ —4dac . ) . .,
1s known as "quadratic formula”.

Thus., x=
2a
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Exercise 1.2

Q1. Solve the following equations using quadratic formvula:

() 2-x"=7x
Solution:
2-x"=7x

-x" =Tx+2=0
—(x: +Tx— 2) =0

—xr +Tx=2=0

Comparing 1t with standard quadratic equation, we have

ax" +bx+c=0

Here a~=1, b=7. c=-2

-b+ -J b* —4ac

Now Xx- >
_T724(7) - 4(0)(-2)
| 2(1)
x=-—-7_+.m
2
X = —ﬁ‘?iﬁ
)

Thus. solution set = { -

() 5x +8x+1=0

Solution:
Sy « Ry al=1()
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Here a=5.b=8.c=1

_b+b* —dac

Now x=
2a
-siJ(S)” -4(5)(1)
' 2(5)
~8+464 - 20
X = ee—
10
‘._-S:Jﬁ
10
_-8£21
T 0
2(4tJﬁ)
X = '
10
-4l

(i) 3x' + x =43

Solution:

VX' +x=4y3
V3 +x-43=0

Comparing 1t with standard quadratic equation, we have

ax" +bx+c=0

Here a=~3.b=1.c=-43

_b+Jb* —4ac

ok )
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~1+41+48
)

- 14449
x:
23
147
x-
2.3
X= —1+7 or X= el
243 23
6 -8
) G R-
23 213

Thus solution sct = {-\/3-,- 3 }

3

(iv)  4x*-14- 3x

Solution:
4x° - 14 =3x
4x' -3x-14=0

Companng 1t with standard quadratic equation, we have

ax- +bx+c=0

Here a=4,b=-3.c =-14

www.topstudyworld.com



www.topstudyworld.com Mathematics

_b+~Ib* - 4ac

Now x=
2a
o (3 Ey(3) -4(4)(-19)
2(4)
- 3+.J94+ 224
N
- 3_+..J233
N
(324233
| 8

Thus solution sct = {

8

(V) 6x* -3-7x=0

Solution:
Comparning 1t with standard quadratic equation, we have

ax " +bx+c=0

Here a=6.b=-7T.c=-3

-b4 \Jbz —-4ac

Now Xx» ——

(7 E(-7) - 3(6)(-3)

2(6)

71J49+72

X

T
RRER (P
12
7411
X =
12
7411 7-11
A— Or X—
12 12
18 4
X= e X= =
12 12
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Thus solution set = {-—

(vi) 3x° +8x+2=0
Solution:
3x“ +8x+42=0

Comparing 1t with standard quadratic equation, we have

ax“" +bx+c=0

Here a=3.b=8.c=2

—b+ b’ —4ac

Now x=
2a
_8y(8)-403)(2)
2(3)
 -8++J64-24
x_
6
. -840
6
- -8+ 2410
6
2(—41@)
-
6
. 42410
3
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3(x=5)-4(x-6) _)
(x=6)(x~-35)

3x-15-4x+24 =(x~6)(x~5)

~x4+9=x"—-11x+30
x*=1lx+x+30-9=0

¥ =10x+21=0

Companng it with standard quadratic equation, we have

ax"- +bx+c=0

Here a=1.b=~10,c=2]

~b++Jb* - 4dac

Now x~»
2a
~(-10)£,J(-10) —4(1)(21)
x:
2(1)
(. 10£+/100-384
| 2
. 10+ 16
T
x_1014
2
10+ 4 10-4
) 4 Or X =
2 2
14 6
X= — ¥ =—
2 2
=7 Y =3

Thus. solution set = {3.7}

Xx+2 4~x_ |

viii - =2-
L x—1 2x 3
Solution:
x+2_4-x=21

x -1 2y 3
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(2%° +4x)—(dx-x" -d+x) 7
2x° = 2x =3
(2.\':‘ +4x)-—(—x:‘ +5:r-4) 7
2x° —2x ) 3

2x° +4x+x =-5x+4 17

2x° - 2x 3
7(2x° -2x)=3(3x" - x+4)
14x° —14x =9x" - 3x+12
14x” -9x" = 14x+3x-12=0
Sx'=1lx=12=0

Companng 1t with standard quadratic equation, we have

2

ax“ +bx+c=0

Here a=5b=-1l,c=-12

o

T -b2vyb~ —dac
2a
(1) £y(-11)7 - 4(5)(-12)
- TE R
o 11241214240
10
- 1144361
10
11219
x—
10
11+19 11-19
X or x=
10 10
30 N
X =T w— - e e—
10 10
x=3 x=-i
S

Thus, solution set = {3, ~ %}
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a(x—a)+b(x-b)
(x—a)(x-b)
ax—a~ +bx-b"=2(x-a)(x-b)

ax+bx—a -b" =2(x’ —ar—bx+ab)

=2

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

2x" - 3(a +b).\'+(2ab+ a: +b’)= 0

2x* -3(a+b)x+(a +b) =0

Comparing 1t with standard quadratic equation, we have

>
ax“ +bx+c=0

Here a=2b=-3(a+b).c=(a+b)

P

Now Xx= >
~ ~[-3(a+b)]2 ,]i “3(a+b)] ~4(2)(a+b)
2(2)
B 3(a+b)i:l9(a+b)r-8(a+b)z
. r
_Ma+b)ty(a+b)
4
- 3(a+b)t(a+b)
| 4
. 3(a+b)+(a+b_)_ I=3_(_a+b)—(a+b)
4 4
_da+3btra+bh ~3a+3b-a-b

L -
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da + 4b 2a +2b
X = X =
4 4
4 b 2 b
. (a+b) . (a+b)
4 4
x=a+b, x:-:l,-(a+b)

Thus, solution set = {(a + b).%(a +b)}

(x) =(/+m)=Ix*+(20+m)x=0,[20

Solution:
~(l+m)-Ix"+(2l+m)x=0
~Ix* +(20+m)x—([+m)=0
—[Ix: —(2!+m)x+(l+m)]=0

Ix*=(21+m)x+(I+m)=0

Companng 1t with standard quadratic equation, we have
2

ax“ +bx+c=0

Here a=1,b=—(2[+m),c=(l+m)

2

Mo e -b+Nb" —4ac
2a
[ (224 m) ][ (204 m)] = 4(1) (14 m)
. 2
(21 +m)+ (214 m) -4I(] +m)
xE

2

- (2/+m)+ \}4!1' +4im+m’ -41° —4im

21
- (2!+m)i\[n?

- (21+m)+m
' 2/
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20 +2m 2l+m-m
X s— X e
2/ 2]
- 2(/+m) - 2/
' 2 S 2
X= I+m‘ x= {
[

Thus. solution sct = {l +,m . l}
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