SOLVED EXERCISE 1.1

1. Write the following quadrafic equations in the standard form and point out pure

quadratic equations,
(i) (x+7)(x-3)=-7
Solunon: -

(Xx+ T (x-3)=-17
X(x=-N+T(x-3}=-7
X —Ix+Tx-2l==7
xf+4x-21 +7=0
xX“+4x-14=10

The above equation is a quadratic equation.

x+4 x

g |

7

(i),
Solution:

x*+4 X

,_,._,_I-I—l

3 7

Multiply both sides by 21, we get

X
21:’:1 +4

L
7

?(x1+4)—3x=21.
Tx? +28-3x =21
7x? ~3x+28-21=0
Ix*-3Ix+7=0

X x+1
ro—=6

(iii) oy s
Solution:

X x + 1
+ =6

X+ | X
xl+(x:+!):
x[:-:+l}

K Axt+2x+1=6x(x+1)

=6

1%+ 2x +1=6x" +6x
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2" -6x" +2x—6x+1=0
~4x? —dx +1=0
—(4!‘.’ +4:~l):ﬂ
= 4x* +4x-1=0 |
The above equation is a quadratic equation.
xt+4 x-2

. +4=0
-2 X

(iv)
Solution:
Xx+4 x-2
x-2 x
x(x+4)-(x~2)" +4x(x-2)
\ x(x-2)
=3 {:’+4x)—(k’ -4:+4}+4{::—31}=D
x'+4x —x"+4x -4+ 4x" -8x =0
x*=x?+4x’ +4x +4x -8x-4=0
4x’ +8x-8x-4=0
4x* -4=0
4(x*-1)=0 = x'=1=0
The above equation is a pure quadratic equation.

+4=0

x+3 x-5

) x+4  x =
Solution:
x+3_x-5=]
x+4 X
x(x+3)—(x+4)(x-5) -
x{x+4]

Scanned with CamScanner


https://v3.camscanner.com/user/download

(%% +3x)-x(x~5)-4(x-5)=x(x +4)
X' +3x-x? +5x -4x+20=x* +4x
x? =x? +3x+5x - 4x +20=x" +4x
4x +20=x +4x
~x?+4x -4x+20=0
-x"-20=0
-(x*-20)=0 = x*-20=0
The above equation is a pure quadratic equation.
x+1 x+2 25

{vi) - + &=
x+2 x+3 12
Solution: .
x+l+x+2=15
X+2 x+3 12
(x+!}(1+3}+(x+2)?_25
(x+2)(x+3) 12
x{x+3)+*l(x+3}+(x1+4x+4) 25
(x+2)(x+3) i
X} +Ix+x+3+x’+4x+4 25
x*+3Ix+2x+6 12

2% +8x+7 25
x}+5x+6 12
25(x? +5x+6)=12(2x* +8x +7)
25x’ +125x +150 =24x" + 96x + 84
x*+29x+66 =0
The above equation ts a pll.t!'l: quadratic equation.

2. . Solve by factorization:
(i) xX’-x-20=0
Solution: -
xI-x=-20=0
x'-5x+4x-20=0
x{(x-5)+4(x-5)=0
: (x+4)(x-5)=0
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() N =yp-9
Soltion: ;
Jy =y{r-9)

3y =y ~Sy
1}.:_}1‘_5}_:“
:}'1 +5} ={

¥{2y +5)=0
Ether y=0 or 2y+3=9§
2y=-35
e
=
Thus. sohdtion set = [ﬂ.—%}_
(W) 4 -32x=17
kot
4-32x= I
or 17x!+32x-4=0
I 7%+ J4x ~2x -4 =D
17x{x+2)-2(x+2)=0
(17x-2)(x+2)=0
Either 17x-2=0 or
| Tx =2
2
X = =
17

Thus, solution set = {%,—2}

(ivi x"-11x=152,

Soksion: ¥
- 1x =152
xX-11x-152=0
v -19x+8x-152=0
Mx-19)+8(x-19)=0
(x+8){x-19)=0

Either x+8=00rx-19=0

x=-8 x=19

Thus, solution set = {~8,19}

x+1 x 25

) X +:+I=11
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_Either x-3=0 or X+4=0
x=3 x=-4
Thus, solution set = {3, — 4}
V) p. - 1 1
-9 x-3 x-4
Solution:
2 1
X-9 x-3 x-4
2 {x—4)-(x—3)

x+l+ x _25

x x+1 12

(x+1) +x* 25

x(x+1) 12
X +2x+l+x? 25
xX'+x 12

2¢ +2x+1 25

ex 12

25(x* +x)=12(2x* + 2x +1)

25x% +25x = 24x” +24x + 12

25x" —24x* + 25x - 4x ~12=0

x+x-12=0

X +4x-3x-12=0
x(x+4)-3(x+4)=0
(x-3)(x+4)=0

2 x-4-x+3
x-9 x*-7x+12
2 =]

x-9 x —Tx+12

2(153 -x+12)=-1(x-9)
Ix*-14x+24=-x+9
I —14x+x+24-9=0
2x[x—5}-—3(1—5}=ﬂ
(2x-3)(x-5)=0
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Either 2x-3=0 or X~-5=0
2x=3 xX=35
3

X ==

2 .
Thus. Solution set = {S,%}

Q3. Solve the following equations by completing square:
) M+25-1=0"

Sobution:

D+ 20-1=0
I +#2x=1 -
x* 2x 1 °
—t— = -

Y ) :
; 2x 1
X' $4—=—

7 7

N (1Y 1+ 1Y
i i =—d4|—

(x) +2{‘}(1]+[1] 7 [?)
’;+1)’=1+L
1) 1 49
"'x+l]=_!.
L 1) 49
Taking square root on both sides, we get
:+l- 2

7 49

+l=i£§.

7 7
)

77 7
12242

7

Thus, solution set = {_] i?ZJi_!} x

(ii) ax’ +4x-a=0
Solution:

ax’+4x-a=0
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Taking square root

ax! +dx=a

ax? 4x o

& & a
dx

Sl et |
|

ol

2 a +4
L4d—xt -
a V a

_I:I: al+d

a 3
;:."ZN al+4
= '

()

: 4
_.‘l

ala+d

=._..T_”

on both sides, we get

Mmlmhn:&-{

i) 11x*-34x+3=0

Soletion: |
11 -3x+3=0
“l::'“l=*-3
__.Itxt_ii I'—l‘
111 11
2 3 _ 3

I 1

~21a? +¢]
5
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( w? 3 +ns&
22) 11 484
(34 13241156
. 22): "484
(34 1024

. 22) 484
Taking square root on both sides we get

[1 _g_{]’ L4 1024
22 434

_34_,32 -
2 -'
Mo .
2222

_ 344132
22

_34+32 _34-32

23 22

66 2

n iy

]
=3 =—

. ]
Thus, solution set {3. ﬁ} :

(iv) {x'-mx+n=0
Solution:
tx!-mx+n=0
tx® +mx=-n

_+—--.-=——
.t L
mx n
X~ #— =
¢ ¢
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[ mY n m?
B i g i
2L ) 1 4P

( mY -4tn+m?
X+— | =

¢ A 4’

[ mY _m-4tn
et e i
\ 2!; 4!’

Taking square root an both sides, we get

: 2 il
o gh] ma XA
4!-

Jm - 4in

Thus, solution set =
us, on l >

—m:tJm’mMn}
(v) I+ 7x=0
Salunion:
3+ 7Tx =0
' Tx 0

3 L

b
-

X +Ix =0
3
o a3 )

-
6) 6

Taking square root on both sides, we get.
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T
X+—=%-—
6 6
1.7 ;
XS we g
6 6
6 ﬁ 6 6
s l-u ‘l-—-!!
5
7
X = ——
3
mmmm-{u.-%}
= (i) x-2x-195=0 * :

Solotion:
X -2x-195=0
2’ -2x =195
(x)-2(x}1)+(1)" =195+ (1)’
(x=1); =195+1
(x-1) =196
Taking square root on both sides, we get .
,ﬂx—:}’ = +/196
x=1=%l4
x=1+14"
x=1t14 or x=1-14
=15 o =-13
Thus, solution set = {-13.15)

s 7
(vii) —x"+ E. —-X

& 2
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4 2
7 15
: St R -
[‘ *I‘J. 2
= l:-ﬁ.l,l:l—s-
2
2 Y (1Y 15 (7
(x) +2(_1)[‘ly[1] - q{-i-].
g
4} 2 16
§ +3)'mlzo+4u
. 4 16
" ?)"m
X+=} #—

7 .13
Ae—-=t— *
4
7.13
=——
TR -
LT [ T K
S T4 4
sl .
4 4
3 .
X =— X—5 I
2
33
(vlil) :’+17;+—i—=ﬂ -
Soltion: ’
x*+l?x‘+%%={i
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N TE SO
4

)

( n]’ 33 289
K] i i
2 4 4

2
[I“I"r]—?-] -=2-5—ﬁ-
2 4

Taking square root on both sides,

1 '.rJ’ fzjﬁ
X+—| =2 [—
2] Y4

\ 1 33
Thus, solution set = { —— - =
soluti { B }

8 _3:'+5
Ix+1 3x+1

(ix) 4~
Solution:

B _311+5'
3x+1 3x+l
4(3x +1)-8 3x7 +5

Ix+1 3x+]
12x+4-8 3x>+5

Ix+1  3x+l
12x-4 3x°+5
Ix+l  3x+]

4~

Multiplying both sides by (3x + 1),

12x -4

or 3 +5-12x+4
I - 12x+9

I(xP-4x+3)

=2 x!—4x +3
xl-Ix-x+3

H

(%)
== —
2

-
v,
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X(x~3)-1{x-3)=0

(x-1)(x=3) = 0
Either Rolsd g

x=]
Thus, solution set = {1, 3}

(x) 7(x+ 1!]’ + 32’ = 8q (7x + 23a)
Sokution:
T(I+2l}1+33! = Sa {71+2331
7(x? +4ax + 4a?) + 3a? = 35ax + 1158’
7x? + 28ax + 28a% +3a’ =35ax +115a’
Tx* —Tax ~B4a’ =0
. '?(f-u-lil’)=ﬂ
x'—ax-12a’ =0
x’ —ax=12a"

= 0 -200(3)+(3]) =12004(3)

d 32 2

x-=| =122+ =
T 4
4 a]= 49a’
X-—} =—

N 4

Taking square root on both sides, we get

: 2
(1_5] - 49a
2 4

a Ta
XT3EEY
a_ Ta
X = —
2 2
=3, _1 7
2 2’ 2 2
%a_ 6
R
=4a=-3a .

Thus, solution set = {-33, 43]
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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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