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Quadratic Equations

Mathematics-10
Exercise - 1.2

Quadratic Formula

For a standard quadratic equation
ax® +bx+c=0 where a=0

_ —b++/b?—4ac

(U.B)

X

T (u.B)

The quadratic formula is useful tool for
solving all those equations which can or
cannot be factorized.

Derivation of Quadratic Formula b

using Completing Square Method

(K.B + U.B + A.P)
The quadratic equation in standard form is
ax’+bx+c=0,a=0
Shifting constant term ¢ to the right, we have
ax’ +bx=—c
Dividing each term by a
, b c
XPt—X=——
a a

2
Adding (%j on both sides

RUORCE
a 2a 2a a

2 2

Or (x+£j = b L:ac
2a 4a

Taking square root on both sides

b? —4ac

/2
Or X+£=+ﬂ
2a 2a
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known as “Quadratic Formula”.

(A-B)
Solve the quadratic equation
2+9x=5x> by using quadratic
formula.

Solution:
2+9x =5x°

=5x*-9x-2=0
By comparing given equation with
standard quadratic
equationax® +bx+c =0, we have
a=5b=-9 c=-2
Quadratic formula is
P S
2a

Putting the values
formula

X:9i\/81+40
10

944121

10

~9+11

~ 10

in quadratic

10
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Unit-1 Quadratic Equations
Elther —bi ’bZ —4aC
9+11 9-11 X=
X = or X=—— 2a
10 10 -
20 -2 1 _—8i (8) —4x5x1
X=—=2 0of X=—=—= =
10 10 5 2x5
—8++/64— 8+
2,—1 are the roots of the given _8£V64-20 844
5 10 10
equation. | —8+44x11  -8+2\11
Thus, the solution set is {—%,2} 10 10
p (-4+11)
| Exercise12 | T
Q.1 Solve the following equations _4+11
using quadratic formula: T 5
(i) 2—-x*=7x (A.B)
—4+
Solution: . Solution Set={4‘T\/ﬁ}
2-x*=7x
0=x*+7x-2 (iii) 32 +x =43
= x*+7x-2=0 (A.B + U.B + K.B)
By comparing given equation with Solution:
ax® +bx+c , we get 32 +x =43
a=1lb=7,c=-2 V3 +x-4/3=0
Putting values ofa, b, ¢ in Quadratic Here a=+/3, b=1 c=-43
Formula Putting in Quadratic Formula
_ +«/ 2 _ 7]
= PV —4ac X=—bi\/b —4ac
2a 2a
2
_TH(7) -4 ()(-2) 12 1) 4B (4B)
2x1 X= 2><\/§

_ —7++/49+8 7457 -
- 5 -, —1i«/1+16x(\/§)

7+
~. Solution Set= 7_—\/5 243
2 L L1+48

(i)  5x*+8x+1=0 (A.B) 243
Solution: __1i\/E

5x*+8x+1=0 X—W

e asshosed 7

utting the values in Quadratic =

Formula 23

Either
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Unit-1 Quadratic Equations
-1+ 7 of X -1-7 Putting values of a, b, ¢ in Quadratic
203 23 Formula
53 748/4 X = —bi \/b2—4aC
X=— X="——= ¢ B 2a
775 FAG 2
3 4 (D7) -4(6)(-9)
7+N49+72
3x+3 4 Xs—?b—
X = or X=—— 12
V3 V3 L 7£121
x=+/3 12
s 711
~. Solution of Set = {ﬁ_ﬁ} =5
Either
(iv)  4x°-14=3x (A.B) L S o I
Solution: -2 12
4x* —14 = 3x x=§ , x=_—4
) 12 12
4x* -3x-14 =0 b3 -1
Here a=4, b=-3, c=-14 5 ’ =73

Putting values of a,b, ¢ in Quadratic
Formula

‘o —b++/b*-4ac

2a
—(-3)£4(-3) — 4x4x(-14)
2x4

L 3£:/0+224

8

L 3£+/233
8

X =

.. Solution Set = {@}
(v) 6x*-3-7x=0 (A.B)
Solution:

6x*—-3-7x=0

6x>—-7x-3=0

Here a=6, b=-7, ¢=-3

.. Solution Set :{E,_—l}
2 3

(vi)  3x°+8x+2=0 (A.B)
Solution:

3x*+8x+2=0

Here

e e e
Putting values of a, b, c in Quadratic

Formula
‘o —b++/b?—4ac
2a
~8+.,/(8)" —4x3x2
X= 2x3
= —8+64-24
6
- —8++/40
6
L 210
6
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Unit-1 Quadratic Equations
Z(—4i\/m) X=7 , Xx=3
X=en ) - Solution Set ={3,7}
KS X+2 4-X 1
_ —4i'\/ﬁ (V|||) H—?: g (A.B + K-B)
3 Solution:
X+2 4-X 1
. Solution Set :{ﬂ} x—1_  2x 2§
X+2_4-x_7
vi)y ——-% _1 (A.B+K.B) x-1 2x 3
solut X-6 x-5 Multiplying throughout by 3(2x)(x—1)
olution:
3 4 3(2x)(x+2)-3(x-1)(4-x)=7(2x)(x-1)
6 Y5 6X (X+2)+3(x—1)(x—4)=14x(x-1)
Multiplying both sides by 6X* +12x+3(X* —5x +4) =14x" ~14x
(x=6)(x-5) 6x2 +12x +3x% —15x +12 = 14x? —14x

3(x—5)—4(x—6)=1(x—6)(x—5)
3x—15-4x+24 =x*—6x—5x+30
—X+9=x*-11x+30
0=x*-11x+30+x-9
0=x*-10x+21

x> —10x+21=0

Here

a=1 b=-10, c=21

Putting values of a, b, ¢ in Quadratic
Formula

o —b++/b*-4ac

2a

~(~10)+ |/(~10)° —4x1x21
2x1
10++/100—84
2
,_l0+16
2
_10%4
2

Either
10+4 10-4
X = or

X =

9x% —3x+12 =14x? —14x
0=14x*-14x—-9x> +3x—12

0=5x*-11x-12
5x° —11x-12=0
Here

a=5 b=-11 c=-12
Putting values of a, b, c in Quadratic

Formula
X=—bi\/b2—4ac
2a
—(=11)£/(~=11) = 4x5x(-12
_~(10)£(-12)" ~4x5x(-12)

2x5

o 11121+ 240

10
11361

10
11+19
X =
10
Either
11+19 11-19
X= r = —_—
10 10
30 -8
X=— , X=—
10 10
X=3 , x=—ﬁ
5

.. Solution Set :{—2,3}
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Unit-1 Quadratic Equations
ixy -2+ _2 (A.B+KB) _ (A.B + K.B + U.B)

X—-b x-a ( ) Solution:

FSD 2016 ) B
Solution: ~(1+m)=Ix*+(21+m)x=0
2
a_, b _s —Ix +(2I+m)x—(|+m):0
X—-b x-a

Multiplying throughout by (x—a)(x—b)
a(x—a)+b(x—b)=2(x—-a)(x—b)
ax—a’+bx—b?= 2(x2 —ax—hx+ab)
ax+bx—a® —b® = 2x* — 2ax— 2bx + 2ab
0= 2x* —2ax —2bx + 2ab—ax —bx +a* +b’
0=2x*-3ax—3bx+a’ +b*+2ab

2x° —3(a+b)x+(a+b)2 =0

Here

A=2, B=-3(a+b),C=(a+b)’

Putting values of A, B, C in Quadratic
Formula

_-B+yB?-4AC
"~ 2A
X= _[_3<a+b)]i\/[—3(a+bﬂz_4X2(a+b)z
2x2
X = 3(a+b)i\/9(a+b)2_8(a+b)2
4
x:?’(aJ“b)J—r (a+b)’
4
X:3(a+b)i(a+b)
4
Either
xzw or X=3(a+b)—(a+b)
4
X:/((a+b) X:M
Ao 7
Xx=a+b , x:ﬂiﬁ
2

.. Solution Set = {a + b,a%'b}

() —(l+m)=Ix*+(21+m)x=0

Ix* —(21+m)x+(1+m)=0
Here a=I, b=—(21+m), c=Il+m

Putting the values of a, b, ¢ in
Quadratic Formula

_ —bib? —dac
= 2a
X:_[_(ZHm)}—’\/[—(ZI+m)}2—4x|x(l+m)
2x|
X_(2|+m)i\/(2l+m)2_4|(|+m)
. 2l
X=(2I+m)i\/4r{+m2+4h'ﬁ—/4rl’{_m
2|
X:(2|+m)i\/ﬁ
2l
~2l+m*m
X
_2l+m+m A+ -
S - 2o
_21+2m 2l
= 2 ’ X—E
_Z(1+m) )
X = 7 1 1
_tem

|
.. Solution Set = {1I+I_m}
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