“riduces to linear equation.

7x2+§x-1 1=0
_ b+ \/b2 —4ac

_T8EyE -4(7)( 1)
()

Quadratic Hqliatjor (U.B)
(=HF 2914015, SR/ 12014, FSD 2016, 17, MTN
2615, /BW? 2615, D.G.K 2016)

“A"polynomial equation, which contains the
square of the unknown (variable) quantity,
but no higher power, is called a quadratic
equation, or an equation of degree two is
called quadratic equation”.

i.e., ax® +bx+c =0 where
a,b,ceRanda=0.

For example: 5x* +2x+1=0, x*—-1=0 efc.

Quadratic Equation (U.B)
Standard form of quadratic equation in one
variable x is: ax®+bx+c=0 where

a,b,ceR and a=xo0. Here a is the

coefficient of x?, b is coefficient of x and ¢
is constant term.

Pure Quadratic Equation (U.B)

A quadratic equation in which coefficient of

‘X’ 1s zero is called pure quadratic equation.
OR
In standard form of quadratic equation

ax’+bx+c=0, ifb=0, then it is called

pure quadratic equation. i.e. ax*+c=0

For example: x*—1=0

Linear Equaibrify

An equatlon of cggree oné iy ral‘e:: linear
equat; wr 0! if| &= Olin- standard form of
.mdr ol oquatlon ax® +bx+c=0then it
i.e. bx+c=0
where b,ceR Ab=0. For example
3x+2=0

QUADRATI N
EQUATIONS

__,.- T .

lu\aﬂ .

UNIT

Methods to Solve a Quadratic
Equation (K-B)

(LHR 2017, GRW 2016, 17, SWL 2016, SGD 2013,
14, 15, MTN 2015, 17, RWP, 2016, D.G.K 2014, 17)

There are three methods to solve a quadratic
equation.
Q) Factorization method
(i) Completing square method
(ili)  Using quadratic formula
Note (K.B)
> For factorization of ax®+bx+c=0,
we make two factors r and s of ac,
such that r+s=b A rs=ac.
> Cancelling of x on both sides of an
equation (for example 5x*=30x)
means the loss of one root. i.e. x=0
> For convenience, in the method of
completing square, we make the
coefficient of x? equal to 1.
STl CUMEECEEM]  (FSD 2015) (A.B)
Solve the quadrnﬂ equatmn ~
: 3x" X =
Smuuon A
:Bx - R 2K 4| )n
T3x2—6x—x—20=0
3x* —7x-20=0
o =12+5=-7, -12x5=-60
3x* —12x+5x-20=0
3x(x—4)+5(x—4)=0
= (x—4)(3x+5)=0

%420 Py Tastorizatiahn:—

N |
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Quadratic Equations

Either x—4=0 or 3x+5=0,
= X=4 or 3x=-5

5
=X=——
3

x:—§,4 are the soluticns ¢f e '

given eauation

Thus, the selutior sat s {

4

(R hja ((PRge # 4) (A.B)
| Solve the equation 2x* —5x—3=0 by
completing square.
Solution:
2x> —5x-3=0
Dividing each term by 2
5 3

X*—=x-==0
2 2

(;Ol)'l

2
Now adding (_%j on both sides

, 5 5 3 ( 5Y
XT==X+|—=| ==+| —=
2 4) 2\ 4

(ijz_g 25 24+25

=—+ =
2 16 16

( 5)2 49
X—=| =—
4) 16

Taking square root on both sides

-k

5 7
—_ =4
4 "4 ]
[ = o
Either X—E:Z or X_::-_Z. :
4 4 _ 4\ 4
x=L 820 o e e
47\ VY
LTS L —7+5
SH—1 | Lok =
ANAYS 4
1A\ 12 9
== or =—
4 4

Xx=3 or x:—1
2.
1 g™ {
e N ;,u are thereats pf4ha

| giveh equation

T'hus,.the solution set is {—%,3}

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

(SGD 2015, 17, RWP 2016) (A.B)

(i) (x+7)(x=3)=-7
Solution:

(x+7)(x=3)=-7

X +7x—3x—21=—7

X +4x-21+7=0

X* +4x-14=0

Which is the required standard form

of quadratic equation.

x>+4 X

(ii) o=l (A.B)

Solution:

x? +4 X _ 1
3 7

2

X“+4 X =30V ||
._'._'.' _1.‘_—|O| -.__ Ll s
A WM [ A o

'7( <_ ) 3()( )-/1(21) 1(21) o

7x°+28-3x-21
21
7x* —3x+7=0
Which is the required standard form
of quadratic equation.

=0
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Quadratic Equations

X X+1
@) —+—=6
X+1 X
(BWP 2014, D.G.K 2014, 15)

(A.B)

Solution:
X X+1
+ =

(x+1)(x)

X2+ (X% +2x+1) —6x(x +1)
(x+1)(x) B

X2+ X2+ 2X+1-6x(x+1)=0

2X? +2x+1-6x*—6x=0

—4x* —4x+1=0

—(4x*+4x-1)=0

4x* +4x-1=0

Which is the required standard form

of quadratic equation.

iv) X224 9 (A.B)
X—2 X

Solution:
X+4—X_2+4=0
X—2 X

Multiplying both sides by x(x—2), we get
X(x+4)-(x-2)(x-2)+4x(x-2)=0
X2 +4x—(x2 —4x+4)+4x2 -8x=0

X+ 8x— X 4 dx— 4+ 42 -8x=0 J

42+ 8K — Bt 4= o
4x? —4—%"-.
|,(|.1 DO T a0

“is the requwed standard form and it is a
pure quadratic equation.

MNaRIEY \

W) x+3_x 5 1
X+4 X i

Solution:

(A.B)—. %

X +5)— (x+-r)(x 5)
(x+4)(x)

X +3x—(X* —5X+4x—20) _
(x+4)(x)

X +3X—X* +5X—4x+20
(x+4)(x)

4x+20

(x+4)(x)

4x+20=x(x+4)

4x+20—x(x+4)=0

4x+20—-x*—4x=0

—x*+20=0 Or x*-20=0

Is the required standard form of

quadratic equation and it is a pure

quadratic.

X+l Xx+2 25

(Vi) —+——=—
X+2 x+3 12
Solution:
x+1 x+2_25

X+2 x+3 12

(X+D)(x+3)+(x+2)* 25
(x+2)(x+3) 12

X2+ X+3X+3+X° +4x+4 25
(+2)0+3) - 12

2y2 +8X 7+ '6 S :_. k '

(A.B)

| A GFReE) Az Lo
22 +3x+7) [’5(x+3)(x+2)]

=0

'-.__:.l.-.-'.:- A 12(X+2)(X+3)

24x* +96X +84 —[25(x* +5x+6)] =0
24x* +96X +84 —[25x* +125x +150] =0

24%? +96X +84 —25x* —125x—-150=0
—x*—29x-66=0

Or x*+29x+66=0

Is the required standard form of quadratic
equation.
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Uhnit-1 Quadratic Equations

Q.2  Solve by factorization: X=-2 or 17x=2
(i) x> —x—20=0 (A.B) . 2-
(LHR 2014, 15, FSD 2016, SGD 2016, ~ T
SWL 2016, RWP 2016) ] - -
Solution: _ L Baldt n Sf:+ = { f
X? —x—20=0 ' - 7
X2 — 5y X.- .20 =2 Lo _' AT (IV\ K —11x = 152 (A.B)
51 Exa =l on) !\ [=="Solution:
X(X-5)\+ Hx - 5) =0 | L x* ~11x =152
Eitiler . x* —11x-152=0
.JI' X520 orx+4=0 x* —19x +8x—152=0
~ x=5x= -4 X(x—=19)+8(x—-19)=0
. Solution Set= {5, -4} (x=19)(x+8) =0
. Eith
(i)  3y*=y(y-5) (A.B) xl—lesg:O or x+8=0
(FSD 2015, BWP 2017) x =19 X =8
Solutmg:  _y(y-5) . Solution Set={-8,19}
y =y(y-
3y? =y’ -5y (v) —X;1+—Xilzi—g (A.B)
3y’ —y*+5y=0 (GRW 2014, 17, BWP 2016)
Solution:
2y? +5y=0
Xx+1 X 25
— __|__ e —
y(2y+5)=0 x  x+l 12
E|ther (X+1)2 +(X)2 _§

y=0 or 2y+5=0

y=0 or 2y=-5 (X+1D(x) 12
5

X2 +2x+1+x> 25

y=- (x+)(x) 12
_ 5 2x* +2x+1 25
.. Solution Set ={0,—§} —(x+1)(x) 1
m 12(2x% +2x+1) = 25(x)(x +1)
The cancelling of y on both sides of 24X +24x +12 =P5X(X~ 1)
3y’ =y(y-5)means the lose of 1 1 242 1-14&4-.[7'_ 2'3x - 255
rooti.e y=0 ) ALY 24x o 44x+¢9 25, 2296x =0
(i)  4-32x=17%’ (K.__B-.J A8) (10) A +e=p )
Solution: AR \\ x\ --x2+x—12 0
4-32x=nxt L BRI E= X°+4x—-3x-12=0

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

17X +32x-—4-=-d' mh
- (X+4)(x-3)=0

L4 4x—2x-4 =0

y JI h Y | Either

I\ .' o 1Tx(x+2)-2(x+2) =0 X+4=0 or x-3=0
(x+2)(17x—=2)=0 X=—4 x=3
4220 or 17x-2-0 -, Solution Set={-4,3}
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Quadratic Equations

2 1 1

(vi) _ (A.B)
Xx-9 x-3 x-4
(LHR 2014, FSD 2017, RWP 2017, BWP
2016, D.G.K 2016)

Solution:

2 1 1
X—=9 %3 X=4
2 ;\x 4 —t(x- a)
X—25 (X—Z%)'()\—A‘

= {2 C W—4—-x+3

.-JI N X-9 T X —4x—3x+12
2

Xx—9 Xx*-7x+12
2(x2—7x+12)=—1(x—9)
2X? —14X+24=-x+9
2x* —14X+X+24-9=0
2x? —13x+15=0
2x*—10x—-3x+15 =0
2x(x-5)-3(x-5) =0

(x—5)(2x-3) =0
Either
X-5=0 or 2x—-3=0
X=5 or 2x=3
3
X=—
2

.. Solution Set= {g , 5}

Q.3 Solve the following equations by
completing square

(i) 7xX*+2x-1=0 (A.B)
Solution:
7x* +2x-1=0 i )
7x2+2x =1 ' i

Divide 1‘-‘_;’ / on bnfh glutﬁ.

YL 2‘, ._1 a \ ! .'.. I"w..\. \ . L,

+ —
A 7

3 . 7
A

2
Adding (%j on both sides

\ DV11 bv RN R

((IE\?gi )
AUV e
1\
.Lx”“i 1(7)+1
7) =
( lj 7+1
X+=

-
(3] &
X+=
-

T

aking square root on both sides

x+ o8
7
7 7
L 1\
7
+
Or x= 1_72\/5

.. Solution Set = {ﬂ}

(i) ax’*+4x—a=0,wherea=0 (A.B)
Solution:
ax’ +4x—-a=0
ax’ +4X =27 "

cX 4x a o

\~a""a a
4x
X +—=1
a

2
Adding [Ej on both sides
a
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Quadratic Equations

Taking square root on bothsis 1ea J
DA NFd ’

X+ -= ':. |l Tl

[ S\ "\(_ \at

—

y 2
bW A== 4

PN Falt

< a a

2
x:—gi a +4

a a
—2+a’+4

a

.. Solution Set = {

—Zi\/a2+4}

a
(i) 11x*—34x+3=0 (A.B)
(FSD 2018)
Solution:
11x* —34x+3=0
11x* —34x=-3
Divide by ‘11” on both sides
11x* 34x -3
11 11 11
2 34x 3
11 11

17
Adding (Ej on both sides

, 34 (17]2 -3 (17]2
Xm—X+| = | =—=| —
117 \11) 11 \11)

-

( T -3, 289
X— =
11-/ NSEDS

( X i'l_l‘ Egi
: a2l
A J 33+ 289
T 121

(X_E ©_256
11 121

Taking square root on both sides

/( _17 B

17

Xx=3

.. Solution Set = {1,3}
11

(iv) IX*+mx+n=0 (FSD2015) (A.B)
Solution:

IX* +mx+n=0

IX* +mx =—n

Divide by ‘1 ’on both sides

mx _—n

I_- :___ A

AR Atcmn L”J an botu sldes

1 -._'-'-. 2 2
A , m m m n
Xb—X+|— | =| =] ——
| 2l 2l |
2
m m? n
Xt— | =————
2l 4] |

m) m?-4n
Xt—| =———
2l 412
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Quadratic Equations

Taking square roots on both sides

~ /m2—4ln
N4

m  m?—4In

~
<
+
N3
%
_I_

X+—=1%
2l - 2I _
2‘. J
: h f|].|' L @' _[n—l\'“]—_4ln
.'J,": o 2
. - B + 2_
. Solution Set = m++m” —4in
2
(v) 3x*+7x=0 (A.B)
Solution:
32 +7x=0
Dividing by 3
x2+zx:0
3
1(Coe1‘f|C|entofx) 1r.r
2 2 3 6

2
Adding [gj on both sides, we get
2 2

x2+zx+(zj :O+(Zj

3 6 6

2 N (7Y (7Y
X) +2(X)| = —| ==
() +2( )(6}[6} (EJ

( 7)2 49
X+—| =—
6) 36

Taking square roots on both sides _

e

.l'
i‘

| ._llﬁ-lf,er

A J.I. I I' | z /Z 7 7
AR X=—++ o  X=————
WA 6 6

__c_\‘, I \I

.__.-"

x=0 y = —7-7
6.._.
1A A

“\ (3_ e

A

X =t =

e 3

. 7

.. Solution Set= {0,—5}
(vi)  Given:

x* —2x-195=0 (A.B)
Solution:

x? —2x—195=0

x2 —2x =195

Adding (1)? on both sides

X2 —2x+ (1)? =195 + (1)

(x—-1)? =195+1

(x-1)? =196

Taking square root on both sides

(x-1)" =196
x—-1=+14
Either
Xx-=1=14 or x-1=-14
x=14+1 X=-14+1
x=15 X = —-13
. Solution Set ={-13,15}
vi) +2-Ly o (sE
2- [ =
\ Solutig) | oy AN LAY T
1N I'. :5. 7 k |
APty )
» 2 2
2+lx-2 _p
2 2
s M 15
X+ —X=—
2 2

1(Coel‘ficientof x):l ZJ:Z
2 2\ 2 4
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2
Adding Gj on both sides

, 7 (7Y (15 7T
X+ =X+|—| =| = |+| =
2" "\ 4 2 ) &

(73 ah el
()+9(x)( 4o Sten
1 ‘.'. .'.-.b_
AN 1_29_42
% .. % '\ 4 -
16
Taking square root on both sides
7 169
X+—==%|—
4 16
x+l=s23
4
x=_1.13
4 4
Either
7 13 7 13
X=——+— 0 X=————
4 4
_ —7+13 —7-13
4 4
6 20
=— or =——
4 4
ng or x=-5
2

(iii) X2 +17x+3§’ -0 (A.B)
Solution: ) _
X2 +17x+ Si o WL
I\ %__" ARIERNR
X +17,_—-°5- \\V U
l | '.:l‘ dumg on both sides

2
2
X +17x+(£j =_33 (17]
2 2

T T e

-33 289

17 Y
X+— | =—+—
2) 44N

IR 284 38e
\ll 2' / .I-

[ I/J2 256
X+— | ===
*2) "2

Taking square root on both sides

, 17 ,25
x+—:i—6
2 2

2 2
Either

1617 1617

or —_—
2 2 2 2
16-17 ~16-17
= or x=

.. Solution Set = {—l,—ﬁ}
2 2

8 3x*+5
3x+1 3XJc'I

(ix) 4- e
(AEB K-B H"‘?-

-
i w

\ Mciu |cn ARRE A

,A _-'_ 8_"-='3_x|;- {5
3x+1
3x +5 8
3x+1 3x+1
or 3x° +5+ 8
3x+1 3x+1
3x*+5+8

3x+1
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3x* +13

3x+1
3x%+13=4(3x + 1)
3x% +13=12x + 4
3x>-12x=4-13
3x?—12x = -9
Divide-5¥ 73" on beth-siacs
X —4x=-13
Adding{2;4or: hoih'sice
Gt X ()7 220 (2)°
J L U2t =344
| (x-2)? =1
Taking square root on both sides

J(x=2) =\
X—2==1

X=11+2

Either

X=1+2 or Xx=-1+2
Xx=3 or x=1

. Solution Set ={1,3}

(x)  7(x+2a)’ +3a® =5a(7x+23a)
(A.B + K.B + U.B)

Solution:
7(x+ 2a)2 +3a’ = 5a(7x+23a)
7(x2 +4ax+4a2)+3a2 =35ax+115a>
7x* + 28ax + 28a* + 3a* = 35ax +115a°

7x? +28ax+31a’ —35ax—115a° =0
7x? —7ax—84a’ =0

7x? —84a* —7ax=0

7(x2 —ax—12a2):0
x?—ax—12a*=0 ~7#0

x? —ax=12a®

2
Adding [El on both side,

i /3\2 o ’ a:ZIII":x \\

P CLRGl

(2 483’ +a’
2) 4

(i s |
2 4
“akinalsguare radt on both sides

( ajz 49a®
X—— =
2 4

. a_,ra
2 2
x=t12,8
) 2 2
Either
7a a —7a a
X=—+— 0Of X=——+4—
2 2 2
_7a+a —la+a
2 2
_8a _6a
2 2
X=4a or x=-3a

. Solution Set ={-3a,4a}
Quadratic Formula (U.B)
For a standard quadratic equation
ax> +bx+c=0 where a=0

_ —b++b*—4ac

X =
Use of Qﬁadratic [ FILTE] (U.B)

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

Derivation of Quadratic-F,

| m:mm

KL B-~U.B + A. P)
' Tm q la:irct c vqu:ilon i) standard form is
a>_<ﬁ kx¥fc=0,a%#0

~"Shifting constant term ¢ to the right, we have

ax’ +bx=—c
Dividing each term by a
, b c
X“+—X=——
a a

2
Adding [ﬂj on both sides
2a
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Quadratic Equations

N2

or (1] -t

2a ) 4,
Taking 3guqre Inat ¢n hethisides -
’——_—. L T N -
lq/' ¢ \2 ﬁ:lz.—4aC
! My it
o 'za) 4a

b \/b2 —4ac
—b \/ 4ac
a

" 2a 2a
_ —b++/b?—4ac
B 2a
—b++/b* —4ac

2a
known as “Quadratic Formula™.

Thus, x= , a0 1is

Example 1: (Page # 6) (A.B)

Solve the quadratic equation
2+9x=5x*> by using quadratic
formula.

Solution:

2+9x =5%"

=5x*-9x—-2=0

By comparing given equation with
standard quadratic

equation ax® +bx+c =0, we have

a=5b=-9,¢c=-2 \

Quadratic formula is

‘2".1 ..l .'. i

.Pnnn \this\—vaites in quadratic

1l'r rixula

_/*) e “\

~ 9++4/81+40

10
| ’:)er/'lj

RN
9411
10

Either

9+11 9-11
= or X=——

10 10

20 -2 1
=—=2 0 X=—=—=
10 10 5

2,—% are the roots of the given
equation.

Thus, the solution set is {—% 2}

Q.1 Solve the following equations
using quadratic formula:
(i) 2—x2=7x (A.B)
Solution:
2—x*=T7x
0=x*+7x-2

= X’ +7x-2=0

By comparing given equation with
ax’ +bx+c, we get
a=lb=7c=-2 )
Putting values of a, b;<in Quad"*w"-'-. Vi
Formyla- A L

—L 4 \/ )

x -

2><1
_ T7+49+18 74457
2 2

.. Solution Set= {ﬂ}

MATHEMATICS -10
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(i) 5x* +8x+1=0 (A.B)
Solution:
5x* +8x+1=0
Here a=5b=8,c=1 .
Putting the wvalues in 'Cuadr:nu
Formula. Y
—b /L) —4a,. 1

| e e - axsxa

_ —8+.64-20 -8+44
10 10
_ —8+4/4x11  -8+2.11

10 10
o2
T
_4+411
-5

.. Solution Set={

(i) V3 +x=43
(A.B + U.B + K.B)

—4+11
5

Solution:

32 +x =43

32 +x-4J3=0

Here a=+/3, b=1 c=-4/3
Putting in Quadratic Formula

_ —b++b?—4ac

2a

M T T —_

zf
-1+ \/1+ 48
23

1449
2B
ACEMNN [ (O
S\ 2u A
i::iﬂl_er )

-1+7 -1-7
"2 0 Tl
A

Z\3 Z\3
X=i X:-i

Ng N0
X=\/§x\/§ or x:—i

V3 3
x=1/3
. 4
. Solution of Set = {\/5—%}
(iv) 4x?* —14 =3x (A.B)
Solution:

4x* —14 = 3x

x> -3x-14 =0

Here a=4, b=-3, c=-14
Putting values of a,b, c in Quadratic
Formula

—b++b*-4ac

N (i
4N

. f,—\ e) /( )_TZEL(E)'
PR I x4

W T 34 o 224

8

3+4/233
8

.. Solution Set =

3+4233
8
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(v) 6x*-3-7x=0 (A.B) —8+/40
Solution: 6 .
6x° ~3-7x=0 —sEI0 |
6x* —7x-3=0 AR ’
Here a=6, b=-7, c¢=-3 na ' i
Putting valties of a,b, ¢-n.Gaiatic o= AN
Formu:a B
% ? S dac _ 410
| 28 3
2
NN =7 -a0)(-9) - Solution Set {4_@}
2%x6 3
_TEVA9+T2 iy —_ % _1 (AB+KB)
12 -6 x-5
_7i\/12_1 Solutlon:3 .
12 N
7+11 =6 x5
= T Multiplying both sides by
Either (x—6)(x-5)
7411 : _7-11 3(x—5)-4(x—6)=1(x-6)(x-5)
12 12 3X—15—4x+24 = x* —6Xx—5x+30
_18 , _4 —X+9=x2~11x+30
12 12 0=x?—11x+30+x—-9
2 3 X? —10X+21=0
. Solution Set :{ﬁ_—l} Here
2 3 a=1 b=-10, c=21
(vi)  3x*+8x+2=0 (A.B) Putting values of a, b, ¢ in Quadratic
Solution: Formula
3x* +8x+2=0 v
Here _ Db \
a=3 b=8 c=2 ) Ty v O
Putting values of a,b,cin @ ;uadratu, A= W "-_'7'-("-—i-D\"-i;#’C'-lo)z— Ax1x 21
Formula — P SRl —L 'le
_ _l:..-‘ 1—2..—._.__:2:.%-.\,9 I_. -\-, ' . L _- -~
:_b—_/:-)-’;_f‘_"‘__: AR\ “\ _10+100—84
. ' ’i__-__* 3 a 2
- TN (3)=—
N N I3 ax3x2 10++/16
NIAVMVA 2x3 T2
_ —8++/64-24 1044
6 5
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Unit— 1

Quadratic Equations

Either

10+4 10-4
X= or X=——

2 2

14 6
X=— , X=—

2 Z
x=7 , x:3_

X+21 4% 1 1

(viil) ——4——=2]
= RO h
~, Baluien, :
IIJ{:: x+z_ﬂ:§:21
x-1 2x 3
X+2 4-x_1
x-1 2x 3

Multiplying throughout by 3(2x)(x—1)
3(2x)(x+2)-3(x-1)(4-x)=7(2x)(x-1)
6x(x+2)+3(x—1)(x—4)=14x(x-1)
6X* +12x+3(X* —5x +4) =14x" ~14x
6X° +12X +3x* —15x +12 =14x* —14x

Ox* —3x+12 =14x> —14x
0=14%x*> —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

o —b++/b” —4ac
2a
—(~11)#(~11)’ —4x5x(~12)
2x5

11++/121+ 240 ™

= 1 o

10
o L= /36t

X =

11419
Y.=

o | 10

:.ju'lﬁﬁmr

J N

~ 11+19 11-19
X= or X=—

10 10

30 -8
X="— , X=—
10 - ,.. . 10—
Y=r3 T N | .r),=-:'.;'.. o
1 i 1 4 2
f.SﬂuﬂGHSa_ﬁ{—ﬂﬂ3}
)\ 5
i 21" 5 (AB+K.B)
Xx-b x-a
(FSD 2016)
Solution:
a b
—+—:
X-b x-a

X —(—1 i—LV

Multiplying throughout by (x—a)(x—b)
a(x—a)+b(x—b)=2(x—a)(x—b)
ax—a’ +bx—b? =2(x* —ax—bx+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) =0

Here

A=2, B=-3(a+b),C=(a+b)’

Putting values of A, B, C in Quadratic
Formula

_-BxB’-4AC
T oA
[-3(a+b)]y[-3(a+b)] ~4x2(a+by

2x2
_3(arb)+9(a+b)

A | 1%,
g
&, |

X=

L

A2
(arn) | (Z

4\ [

&

W 3(ah) «(a+h)

R T s i | : _ LY .' Ll ..- 1

4

Either
3(a+b)+(a+h) or 3(a+b)—(a+h)

4
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Unit—l

Quadratic Equations

)0|UL oy

X 'f

:/f(a+b) x:}f(a+b)
A A
Xx=a+b , EiE
2
Solutlon Set —{a+b it—%
(X) —(I+m).-—l' "2L+m\>_

(A.B '+ K8 + U.B)

(I+m)—|x +(2l+m)x=0
—Ix* +(21+m)x—(1+m)=0
Ix* —(21+m)x+(1+m)=0

Here a=1, b=—(2l+m), c=Il+m
Putting the values of a, b, c in
Quadratic Formula
:—bi\/b2—4ac
2a
-2 m)J -2 em)T -axtx(14m)
X= 2x|
(21 +m)=J(21 +m)Y —41(1+m)
X=
2l
2I+m \/;H’f+m ST )
21
(2A+m)£m?
- 2l
_2l+m+m
2
_2l+m+m 2I+}ﬁ yrf )
2 2l )
21 +2m ) 2l
= - X =—

Z(I+m)
;g ‘

|'| ih

.. Solution Set = {1 I+Tm}

X =

AN equatiorn,

— when

2l DI B \ \
L T . | B ]

Reciprocal Equation (U.B)

(LHR 2015, 16, 17, FSD_20%7, MTN 267%,17,
RWP 2017, BWP 2047,D./3.K 2018, 17)
wiich remains niskanged

s | repiaced| by 1 is called
X

~reciprscal equation.

e.0. a[x2+%j+b(x+lj+c=0
X X

ax* +bx® +cx® +bx+a=0

Exponential Equation (U.B)

(LHR 2015, GRW 2017 SWL 2017, SGD 2017,
D.G.K 2015, MTN 2016)
An equation, in which a variable or an
algebraic expression occurs in exponent is
called exponential equation.
eg. 2°+64.27-20=0

Or
3P =123 -3 etc.

(K.B + A.B + U.B)

The Equations of the type
ax* +bx*+c=0
Example 1: (Page # 8

Solve the equation x* —-13x*+36=0
Solution:

x* —13x* +36 =0

(x*)? =13x* +36 =0— (i)

Let x* = y— (ii)
Equation (i) =
y?-13y+36=0 —, sy
'.I _9‘ —-4\/;‘ 3649 ' _.." ¢ A —
y(v-\9 Ayl 50y |

(Y95 v=43=0
“Either

y—9=0 or y-4=0
=y=9 or y=4
Putting the value of y in equation (ii)
=x*=9 or x’=4
Taking square root on both sides
=>X=13 or X=12

. Solution Set={+3,+ 2}
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Unit— 1

Quadratic Equations

The Equations of the type

ap(x)+— =C
p(x) -
Example 2: (Page # 8) (K.13 + A5
Solve the equ ation' 2(2x=% +—‘31 = 5-.
= A
Solution:

(2620 =) 4 - 3-— =5—(i)
J 2x-1

TN et w12y i

Equation (i) =

2y+§=5
y

2y? +3=5y

(by Mul both sides by y)
2y*—5y+3=0

2y -2y-3y+3=0
2y(y-1)-3(y-1=0
(y-D(2y-3)=0
Either

y—-1=0 or 2y-3=0
=y=1 or 2y=3

Lyl
2
Putting the values of y in equation (ii)
=2x-1=1 or 2x—1:§
3
2x=1+1 or 2x=§+1
2x=2 or 2xz§
2 , --Z
x:l___ or x:%_ \ [ _ _'
. Solution &et:ii‘.,l"}-.l A “\
Muﬁ,i‘ (A.B + K.B)

Kletiprocal Equation of the type:

a(x2+i2J+b(x+lj+c:O or
X X

ax* +bx® +cx? +bx+a=0

18 ol' +|Ln

Example 3: (Page # 9) (A.B)

Solve the equation.~
2x* — B s T4x| -5%+22 0

9x X\ —14x? L5x+2=0
prrals z—5x3 —5x—14x" =0
Dividing each term by x°

2 5

2x* + = -5x—=-14=0
X X

Z(XZ +%)—5(x+1j—14:0 — (i)
X X

1 .
Let X+ =y — (il

Squaring both sides
y=-2

x2+%+2:y2

x2+%:y2—2

Equation (i) =
2(y?*-2)-5y-14=0
2y*—4-5y-14=0
2y*-5y-18=0

2y* -9y +4y-18=0
y(2y-9)+2(2y—-9)=0
(2y-9)(y+2)=0
Either

2y—9=0 or y+2=0
=2y=9 or y=-2
Dutngthﬁwalwsufy 1equat|on (i)

r‘-
\/‘/h‘l. y— >

= V=

1 9
X+—-=—
X 2
2% +2 =9x
2x° —9x+2=0
By using quadratic formula
_ —b++/b*-4ac

2a
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Quadratic Equations

—(-9) +4/(-9)* - 4(2)(2)
2(2)

9+J81—16
9-+-\/E§5

AN
When y =42 A
|'("f-!':_2,

) | I B ' bl
, AN\ x? +1=-2x
x> +2x+1=0
(x+1)*=0
= x+1=0
Or x=-1

X =

Thus, Solution Set= {

(A.B + K.B + U.B)

Exponential Equation:
5y +E =26 or 5" +57% =26
y

Solve the equation 5" +5"* =26
Solution:

51+x +51—x — 26

5'5*+5.5% =26

5.5 +5—5X:26 S ()

L 965
2

Let 5 =y — (ii)
Equation (i) =
5

Sy+—=26 —
y \

5y? —26y+5=0

5y* - B¥ O || e N

5y — 20y~ ylr5 (‘
G G A E
JII _\/-—3)\oy 1= 0
NS Either

y—-5=0 or 5y-1=0

y=5 or y=

Puttlnq the waiue| o Yy eqllatl )I (|-

= 0 =D ar 5 =

Co 525 or L5 =
- Bases are same
x=1 or Xx=-1
Thus, Solution Set = {ﬂ}
Type (V) (A.B + U.B + K.B)

The Equation of the type of
(x+a)(x+b)(x+c)(x+d) =k where

a+b=c+d

Example 5: (Page # 11

Solve the equation

(X=D(x+2)(x+8)(x+5) =19
Solution:
(X=D(x+2)(x+8)(x+5)=19
(X=D(x+8)(x+2)(x+5)=19 ("--1+8=2+D5)
(x> +7x—8)(X* +7x+10)-19=0— (i)

Let x> +7x = y—(ii)

Equation (i) =

(y-8)(y+10)-19=0

y>+10y -8y -80-19=0

y>+2y-99=0

y>+11y-9y-99=0

y(y+11)-9(y+11) =0

(y+1D)(y-9)=0

Putting the values of y

(x? +7x+11)(x ﬂx 9}—0 -

Either™ SN | ¢
X +7 +1¢:O or =’ T 9 0

__\Nh=|. X2 +7x -11=0

Solving by quadratic formula, we
have

J-7+-(7) ~(1)(12)
0]
e

2
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Quadratic Equations

_ 7445
)
When x> +7x-9=0
L T(7) - 4()(-9)
2(1)
7~ [49136
- R
| INEZERNE
. J | i . . . 2

~7++5 —7ix/8_5}
==,

. Solution Set :{ >

Solve the following equations.
Q.1 2x*-11x*+5=0
Solution:

2x* —11x* +5=0

2(x*)? -11x* +5=0 (i)

(A.B)

Let x*=y
Putting x? =y in equation (i)
2y —11y+5=0

2y?—10y-y+5=0
2y(y-5)-1(y-5)=0
(y-3)(2y-1)=0

Either

y-5=0 or 2y-1=0

y=5 2y =1

1
Y—E ~

Putting y = x? L
2 - 2 A 1 Wy
X°=5 ._.__: '__Ol'_. — ”(.__ ""—IZ L™ \\ . !

Taking squarerpot cn hoth sices

: ... '-. 1 1 | —_ 1

A NG T x=1

y J AN B 2

~. Solution Set = {i\/giiz}

Q.2 2x'=9x*-4

Solution:
2_)(“:__‘J";\'-"--r_3r [ | =
_Z(XZ)‘_—QxZ 4= 0=l

1%,

Vet) 521y~

F;utting x* =y in equation (i)
2y? -9y +4=0

2y —8y—y+4=0
2y(y—4)-1(y-4)=0
(y-4)(2y-1)=0

Either

y—-4=0 or 2y-1=0

y=4 2y =1
1
72

Putting y = x

=4 o =X
2

Taking square root on both sides
1

+—_
2

. Solution set = { 2 +i}

s 2y

Q.3 5x'=7x -2  (FSD 2016)
Solution:

X=42 X=

\_bytrifa! x* 2 ylir! equation (i)
“By?_7y+2=0
5y’ -5y —2y+2=0
S5y(y-1)-2(y-1)=0
(y-1)(5y-2)=0

Either
y-1=0 or 5y-2=0
y=1 or 5Sy=2

(A.B)

(A.B)
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Quadratic Equations

1
Putting x® =y in equation (i)

y?-15y+54=0
y>—9y—-6y+54=0
y(y—9)-6(y-9)=0

(y-9)(y-6)=0
Either
y-9=0 o y-6=0
y=9 or y=6

1
Putting y = x3 1\
1 1 '
X3 =9/ or_%3=060

Taking £uhs Cribéth sidés | | |

VAT

i :.(9?. o (xsj = (6)’

X=729 or X =216
. Solution Set= {729, 216}

y:g Q5 3x7+5=8x"  (swL2014) (A.B)
5 Solution: v =y
Putting y = x"* 32+ 5=@xt | |
1 1o, 3)“8x +E_W—VU
x*=1 or x“:g | !_etx_ am
4- LY 2\1 I5utting x' =y inequation (i)
X=D) LXJ gl ' 3y?-8y+5=0
_ . . 16 3y’ -3y-5y+5=0
IR X=oc 3y(y-1)-5(y-1=0
(NN o (y-1@y-5)=0
. Solution Set= {1 E} Either
625 y—1=0or 3y-5=0
Q4  x*+54=15x" (A.B) y=1 or 3y=5
Solution: yzg
< +§4=15X% Putting y =x""
1 1
[x3] ~15x3 +54=0— (i) xt=1 X—l_g
L 1 1.5
Letx*=y X : x 3

Taking reciprocal on both sides

=x=1 x:§
5

.. Solution Set= {1, g}

Q6 (2xX*+1)+ ? =4 (A.B)
2X°+1
Solution:
_ -—,- I W
'Lt‘ta' "x VAN L
A °urtrng th=valuc o “a” In equation (i)
TR '1‘——4 0 (Mul both sides by a)
I a
. \ ' a’+3-4a=0
a’-4a+3=0

a’-3a-a+3=0
a(a-3)-1(a-3)=0
(a-3)(a-1)=0

Either

MATHEMATICS -10
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Quadratic Equations

Ju \ '.

Q.7

a-3=0 or a-1=0
a=3 a=1
Puttinga=2x%+ 1

2x*+1=3 or 2x*+1=1
2x*=3-1 2x2 =5=1
2x2 =2 2x2-=0, |
x2 =1 ~x2 =0

Taking square'rool, ¢n hoth sices
,‘-:".j-l _ x=0
< Solution Set ={0,+1}

st +4(X;3j=4 (A.B)

Solution:

X +4(—X_3j=4—>(i)
X—3 X
X ..
If y=———(ii
y="—50)
. . 4
Equation (i) => y+—=4
y

y’+4=4y

y’—4y+4=0

(v?)-2(y)(2)+(2) =0

(vy-2)'=0

Taking square root on both sides

y—-2=0

y=2

Putting value of y in equation (ii)
X

X—3 = . .-

X=2(Xx-3) _

X=2XEG | |~ A0
6=2x-1x |\ L
sal L

_'-II'.-' .

Lr'x=06

- Solution Set= {6}

08 4x+1+4x—1:21 (A.B)
4x-1 4x+1 _ .F N
Solution: N |
2 1 . _ v l &
AN L 2
40-1 MX+1 1 6
Leta= 4x+1
4x-1
Then,
1 _4x-1
a 4x+1

Putting the values in equation (i)
JERE

a b6
a’+1 13

a 6
6a*+6=13a
6a’—13a+6=0
6a*—9a-4a+6=0
3a(2a—-3)-2(2a-3)=0
(2a-3)(3a—-2)=0
Either
2a—3=00r3a-2=0
2a=33a=2

a

3 2
a=— a=—
2 3

4x+1
4x-1

Putting a=

|
5

—_—

4x =13

A 20w 1) =3 -1 or | 2{ax+1) = 2(4x-1)

VB 2=12x -3 12x+3=8x-2
T 12x-8x=2+3 12X-8x=-2-3
4x =5 4x =-5
5 -5
X=— X=—
4 4

.. Solution Set :{i%}

a2 (L
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Quadratic Equations

QY —

xax+a7

A.B
X+a X-—-a 12 ( )

Solution:

Solution Set = {—7a , E}

X+a X-— a 12

X—a Xx+a 7—>(i)

Let — :-:b. 1
X+ia
1 _x+al 1
|J { KAl
butang the values in equation (i)
17
b 12
1 7

b—=——L=0
b 12

Multiplying by 12b
12b?-12-7b =0
12b*-7b - 12=0

12b* —16b+9b—12=0
4b(3b-4)+3(30-4)=0

(3b—4)(4b+3)=

Either
3b—4=00rd4b+3=0
3b=4 4b=-3
4y 3
3 4
Putb:XLa
X+a
Xx-—a 3 x-a_ 4
x+a 4 x+a 3
4(x—a)=-3(x+a) 3(x—a) = A:(x+ ay™

4x—4a=-3x—3a 3x—-3a=ix}da )

4x+3x:'—'}:'+1a ,».A 42 - 44 +43a)
4 L™

X =a-¥ -70 \

7

a’-2a=0

a@a-2)=0

Either . _

a=0 or—o-2ge> | (L1
. m o - a 2 _——
) huiting tie _/ame de.n equatlon (i)

whor a=5" | | whena=2
bt O—>(iii) x— 2225 (iv)

X X

Q.10 x*'—2x*-2x*+2x+1=0
| % !AIB 'r".'-’\
[ Solutiess: -
| K20 2 X +1=0
Divide by x2
¥ 2xd 2xr 2x 1
ettt z=0
XX xX* X X X
x2—2x—2+2+i2:0
X X
x2+i2—2x+2—2=0
X X

(x%%}—z(x—ij—Z:O—)(i)

Let x—lza—>(ii)
X

Taking square on both sides

2w

=a’+2

By putting values in equation (i)
(a®+2)-2a-2=0
a’+2-2a-2=0

Equation (iii))= x = 1
X

X’ =1

Taking square root on both sides
x==%1

Equation (iv)=

MATHEMATICS -10
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x? —1=2x
x?—2x-1=0
Here

a=lb=-2c=-1
Using quadratic formula

() C2) LA

|‘.'_ \ ~72(1)

2
—1+.2

. Solution Set = {J_rl,lJ_r \/5}
Q.11 2x*+x*—6X*+x+2=0

(A.B + K.B)

Solution:
2x4+x3—6x2+x+2:0—>(i)

Dividing by x*, we get

2X% +X —6+£+£2:0
X X
2(x2+i2j+(x+£j—6=0
X X
1 ..
Let x+—=y —(ii) \
X u

Squaring beth sides

Putting the values in equation (i)

( 192\ )= 00 e

2(y*-2)+y-6=0
2y° —4+y—6=07
wrFy—ib=8 | (O
2y2 iy —ay=10=0 g
V(2y-+5)=2 (29 +5)=0
(2y+5) (y-2)=0
Either
2y+5=00r y-2=0
y=2

Putting the values of y in equation (ii)

When vy =

1
X+==y
X

1 -5
X+—=—

X 2
x2+1_—_5

X 2
2%% + 2= —5x
2x* +5x+2=0
2X° +4x+Xx+2=0
2X(x+2)+1(x+2)=0
(x+2)(2x+1) =0
Either

X+2=0 or 2x+1=0
X=-2 2x=-1

X +1
—=

X* +1=2x

x> —2x+1=0

(x—l)2 =0

2
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Taking square root on both sides
x-1=0
x=1

.. Solution Set= {1 2——1

Q.12 4.2+ qz +1 N LAR F (K.53)
Solution: \
422710921 +1=0 |

= 02¥.22-8:2°51=0
N g2ty —a2t +1=05 (i)
Let 2* =y — (ii)
Equation (i) =
8y*-9y+1=0

8y’ —-8y—-y+1=0
8y(y-1)-1(y-1)=0
(y-D@y-1)=0

Either
y—-1=0 or 8y-1=0
y=1 8y=1
1
-

Putting the value of y in equation (ii)

when y =1, when y:%

2" =y , 2" =y

2" =1, 2X=%

roz, 2ol :
- 2X=2j3 SYZAR!

RN

Snlut or| «)er r{r) 3
5 '12* FL1dails (AB+K.B)
J 1>J.J't|of‘
N 372 =123 -3
322 _12.3+3=0
37,32 -12.3*+3=0

9(3")* -12.3*+3=0— (i)
Let 3X—y—>(||, T
Putting 3" 2.y in =rUauon (i

AyF - 12y +3 %0
Dyl Ly =3yt
9y(y-1)-3(y-1)=0
(y-1)(9y-3)=
Either
y—-1=0 or 9y-3=0
y=1 9y =3
y=3
9
_1
3
Putting the value of y in equation (ii)
when y=1 when y:%
=y =y
=1 3 1
3
F=3 3= %
3)( _371

. Bases are same
x=0 x=-1
. Solution Set ={0,-1}
Q.14 2°+64x2*—-20=0 (A.B + K.B)
Solution:
2" +64x27% ~20=0
+64 22 ﬂgj £6° | ( | oA

'_2 4 27 0- *k’\
\ 24

1
_'\'\.

L= y - (u)
Put 2" =y in equation (i)

y+9% 200
y

Multiplying throughout by y
y’+64-20y=0
y?—20y+64=0
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y’—4y-16y+64=0
y(y—-4)-16(y—4)=0
(y-4)(y-16)=0

Either

y—4:0_ur' y—16.= C.'- '

y=4 Yy =361 ]

Putting ‘he value of v in) Lruauon (||)
aher y = 4 vvhen y =16

2=y 2" =

2" =4 2" =16

2)( — 22 2)( — 24

- Solution Set={2,4}

Q.15 (X+1(x+3)(x-5)(x—7)=192

(A.B + K.B + U.B)

Solution:

(X+D(x+3)(x—5)(x—-7) =192
(1-5=—4  3-7=-4)
(X+D(x=5)(x+3)(x—7) =192
(X* —4x-5)(x" —4x—21) =192 > (i)
Let x* —4x =y — (ii)
Equation (i) =

(y-5)(y—21) =192

y?> —26Yy +105=192

y> —26y+105-192=0

y> —26y—-87=0
y>—29y+3y—-87=0
y(y—29)+3(y—29)=0

(y—29)(y+3)=0 Y.
Either AL
y—29= ’) oLV 8= G‘
y=2971 \lo yl=4d A \
Putt'"g tie e luse ofy |rL=quduon (i)

._\Iu ier v E 29

X =AX =y

x> —4x =29

X* —4x—29=0

a=1b=-4,c=-29

Using quadratic formula
—b+\/b2 4aqﬁ -

\9 [

A N

—( —4)-' \/\—4 2 L AKX (- 29)

?x1

;:4i\/16+116
2
_4+4132
2
_4i\/4><33
2
_412@_2(21@]

2 2

x:Zi\/@

wheny =-3

x> —4x=y

X* —4x=-3

x> —4x+3=0

x> —3X—x+3=0
X(x—=3)-1(x—3) =0
(x=3)(x-1)=0

Either

x—3=0 or x—1=0
Xx=3 , x=1

.. Solution Set = {1, 3, Zi\/@}

Q.16 (x-1(x—2)(x—8)(x+5)+360=0
(U.B + K.B)

Solution:

(X 1)(X 2)(X 8)(X+l—'\\ 4 560 0 -.'. T

(X — 2X e 4)\4 —’%KJ-':A— 4OU 2657
| (K —3, +/)(/ K- 40)+uo0 0—>()
| AN {etx 3% = al- (ii)

3 'Equatlon (i)=

(@+2)(@a-40)+360=0
a’—40a+2a—-80+360=0
a’—38a+280=0
a’—28a-10a+280=0
a(a—28)-10(a-28)=0
(a—28)(a—10)=0
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Either

a-28=0 or a-10=0
a=28 a=10

Putting the values of a in equation (ii) _
When a=28

x*—3x=28

X* =3y =280

X —TXFH 2850
X(X=- 7)o X - 7) =0
[Tt D= =0

'[N Either
x—7=0 or x+4=0
X=7 X=—4
when a=10
x> —3x =10
x> —3x-10=0

X* —5X+2x-10=0
X(x-5)+2(x-5)=0
(x=5)(x+2)=0

Either
X-5=0 or x+2=0
Xx=5 X=-2

. Solution Set ={7,-4,5,-2}

Radical Equation (K.B)

(LHR 2016, GRW 2014, 17, BWP 2015, 17, MTN
2015, SWL 2016, SGD 2017, D.G.K 2016, 17)

An equation in which a variable or an
algebraic expression occurs under radical
sign is called radical equation.

e.g. Jax+b =cx+d, 24/x —3=0etc.
Extraneous Root (K.B)

Value of variable obtained by solving the

equation not satisfying it is called
extraneous root. -

l"l.‘+KB)

> Roots of radlml equuuur\ mU,:l be\nrl ied.
» Extraneous =l lrfr(,duced b)
sauaring|the givn' equatm. or “clearing it
~, Cli mact<r>
N 1 (K.B)
Equation of the type:

Jax+bh =cx+d

Solution:

‘eiier

Example 1: (Page # 12)

Solve the equatlon VORF 1 =2H [ri3

.(N,\X."_" -) —\2X +3 \\‘
i_:{x-'—7.-:4)<'+|?.x+9
4x* +9x+2=0

-9:+4(9) -4(4)(2)

X =
2(4)
_ —9++81-32
8
_—9J_r\/E
8
947
8
Either
—9+7 -9-7
= or =
8 8
-2
=— -16
8 =—
-1 8
=_— —_2
4
Checking:
Putting x=—% in the equation (i),
we have
3(—Ej+7=2(—lj+3
4 4
-3+28 :_1+3
4 27«
NRERN
F _BLI5 .
\ “==— (True
B (True)
Now putting X =-2 in equation (i)

J3(-2)+7=2(-2)+3

J1=-1 (False)
Thus, the solution set is {—%}.—2

IS an extraneous root.
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Type 2
Equation of the type:

IXx+a+yx+b =+x+c

Example 2: (Page # 13

Solve the equation
'\/X+3""\,A -6 = \/X-‘-ll 1\
\A c + l( n + U

Solution:
_ N';I§+ J) | \/x+11
' J AN Syudring both S|des

x+3+x+6+2(«/ﬁ)(ﬁ):x+ll

2UX* +9x+18 = —x+2

Squaring both sides of the equation
(i), we get

4(x* +9x+18) = X’ —4x+4

3x* +40x+68=0
Applying quadratic formula,

—40+.J(40)° —4(3)(68)
X =
2(3)
_ —40++/1600-816
6
_ —40++/784
6
~ —40+28
6
Either
—40+ 28 —40-28
= or XxX=
6 6
—12 :;6_8 .--;
= —_— [0} - ,
6 or Yard f
Checkng AR RIE A
_., Futiihg PEAD) mne "quatlon (|)
W 52124y -2+6=v—2+11
Vi+44=\9
1+2=3
3=3 (True)

Now, putting x = _34 in the
eauawion (e, :
'j\[l"—‘l_--é-f\[j‘- 6= =2 11
\ 3 3

3
\/—34+9 \/34+18 \/—34+33
3

WFE

Thus, solution set is {—2} %34 is

an extraneous root.
Type 3
Equation of the type:

X+ px+m+4x2 + px+n=q

Example 3: (Page # 14)

Solve the equation
JX?—3x+36—x2—3x+9 =3
(A.B + K.B + U.B)

Solution:
X2 —3x+36 —/x*—3x+9 =3 — (i)
Let x*—3x=y —(ii)
Equation (i) =

N} y+3.6 = )".+ J ;':"‘3.' .
'.:-:» X:_:’; b " h :...-_.-

| Saubring! bGIh ices

.-{(/y+36—3) =(JyT9)2
(W) ?-2(3)[y+36=y+9
y+36+9—6m=y+9

36=6,/y+36
6=,y+36
Again squaring both sides
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36=y+36
= y=0
Putting the value of y in equation (i)
x*—3x=0 -
X(x=3)=0_
Either _
x=0 ‘o X350

_ ShEl T
' J .. | | tn Ic;necki'ng it is found that 0 and 3
are roots of the given equation.
Thus, solution set ={0,3}

Solve the following equations.

Q.1 2x+5=+7x+16 (A.B)

Solution:

2X+5=+7x+16 —— (i)

Taking square on both sides

(2x+5)* =(J7x+16)

4x* +20Xx+25=7x+16
4x* +20X—7Xx+25-16=0
4x* +13x+9=0

4x* +9x+4x+9=0
X(4x+9)+1(4x+9) =0
(4x+9)(x+1) =0

Either
4x+9=00rx+1=0
4x=-9 x=-1
-9
X=— .
4 )
Check :

Put x &= - in eguation-{i) A

z

1= —— | —t— | —

(9 7190 !
i 45 72 16
NN ,} V \4J+
| _
JI __18 = £+16
o +5=

~18+20  [-63+64

11
= ]
=

2

4

L b Gtistied

2 2

Put x =-1 in equation (i)
2(-1)+5=/7(-1)+16
—2+5=4-7+16

3=49

3=3 Satisfied
.. Solution Set = {_79,—1}

Q.2 /x+3=3x-1 (FSD 2014) (A.B)
Solution:
IXx+3=3x-1 —(i)
Taking square on both sides
<\/x+3)2 =(3x-1)>
X+3=9x"—6x+1
—9x* +Xx+6x+3-1=0
-9x+7x+2=0
—(9x—-7x-2)=0
Ix—-7x-2=0
9x* —9x+2x—-2=0
IX(x-1)+2(x-1) =0
(x=D(9x+2)=0

Either
Xx=1=00r 9x+2=0
x=1 IX=-2
) f,'_-_—z.lh.__- S B L N
B - W/ 3 . i _.- 1 i
\ Checky | -

Butix="1 ieqliztion (i)

—J@©+3=31)-1
Ja=3-1

2 = 2Satisfied

Putx = %2 in equation (i)

el )
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5 —
3o
> 2 -Nu)'.. Satistie!l
NN \
S0l fi')rl Cen= {1},
' J AN RS 2
i S is extraneous root.

Q.3  4x+3=413x+14 (A.B)

Solution:
4x+3=+13x+14 — (i)
Squaring both sides, we get
(4x+3)" =(13x +14)2
(4x)° +2(4x)(3)+(3)" =13x+14
16x° +24x+9-13x—14=0
16x* +11x-5=0
16x* +16x—5x-5=0
16x(x+1) —-5(x+1) =0
(x+1)(@6x-5)=0

Either
Xx+1=0 or 16x-5=0
x=-1 16x=5
5
16
Check

Put x =-11in equation (i)

Ax=+/13x+14 -3

4(—1):\/13(—1W—3_ v O

£ _3 .
N\ ﬂ" 2('\'uttrue)

5. } ]
Put X =—1In equation (i
16 q ()

Ax=+/13x+14 -3

Il
|
w

[
-
NEN i

|

w

SN

MO lOAN O N0 N
Il
_|
=
c
@D

Aol

.. Solution Set :{i} ,
16

Extraneous root = -1
Q.4 /3x+100-x=4 (A.B)
Solution:

V3x+100 —x =4 — (i)

J3X+100 =4+ X

Taking square on both sides

(\/3x +100 ) = (4+X)?

3x+100 =16+8x + X*
—x*+3x—8x+100-16=0
—x*—-5x+84=0
—(x*+5x-84) =0
Or X* +5x = 844»5-_, (L
M Dy S 2 841=10 ¢ \ A
| ._X(}(_+.c._2)._—_7()\+jl.2)—u .
XX E2) =0
.\ —Either
x—7=0 or Xx+12=0
X=17 X=-12
Check
Put x = 7 in equation (i)
3(7)+100 —

\V21+100-7=4
J121-7=4
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11-7=4
4 = 4 Satisfied
Put x = -12 in equation (i)

J3(=12)+100 - (-12) = 4
Nv-36+100+12=4 )
J64 +12 -4
8+ 12=4 |
20 = 4Notsatiziied \
__-So|ution et (7} =12
TR R ¢y url=bas root.

(| Q5 Ix+5+/x+21=+/x+60

(A.B + U.B)

Solution:
VX+5+x+21=x+60 — (i)
Taking square on both sides

(Vx5+vx+2L) =(vx+60)
(V8) + (2 +2(\x+5 (V= 2L)=x+60

X+5+ X+ 21+ 2,/(x+5)(x+21) =x+60
2%+ 26+ 24/%% + 26X +105 = X + 60
2X — X+ 26—60 = —24/x* + 26X +105
x—34 = —2/x* + 26x+105

Again squaring both sides
2
(x—34) = (—2 X2 + 26x+105)

x* —68x +1156 = 4(x* + 26X +105)

x? —68X +1156 = 4x? +104x + 420
X2 —4x* —68x —104x+1156—-420=0
—3x? -172x+736=0

_(3x? +172x—1736) =0

Or3x®+172x-736=0 ()
b+ / fA
Asy = b A/b® —4ac

Herea._u'b 1746— —f3t
Pstmg the\.aluts '

A NN e 72 - 43)(-736)
UNNIV 2 2(3)
- _ —172+/29584 + 8832

6

J 5‘+J +?1 N==)

-172+/38416

't:Ziﬂ..er-
-176-196 -176+196
=—— " o X=——"°
6 6
-368 24
6 6
x84 x=4
3
Check

Put x= %84 in equation (i)

\/—184+5+\/—184+21 184 60
3 3 3

\/—184+15 . \/—184+63 B \/—184+180
3 3 3

169 [-121 [

3 V3 V3
3. 11. _2.
ﬁl +£| =3
24 . 2.
ﬁI=§I
Not satisfied . _
putx—. n ecu;at['ori -\," k

A w+»\/25 = Jb4

R P T v ' e |
& 9 1 "'\,\

3+5=8
8 = 8 Satisfied

. Solution Set= {4} %84

is extraneous root

MATHEMATICS -10

28



Unit— 1

Quadratic Equations

Q.6 IX+1+Ux-2 =x+6
(A.B + U.B)
Solution:

IX+1+/x=2 =/x+6 — (i)
Taking square on both sides
(m;fx’._—o\z =3 :e)

(W)z (\fx_[f#?(/;ulj\v ):-x+6
J [ | W2 2 —x—2=x+6

|\ X1+ 2% —X—2 =X+6

2X—X—1-6=-2x*—x-2

X—7=-23x"—x-2
Again taking square on both sides Q.7
(x=7)? _( x> —X— 2)2

X? —14x+49 = 4(x* —x—-2)

X* —14x+49 = 4x* —4x -8

X* —4x* —14x+4x+49+8=0
—3x* —10x+57 =0
—(3x?+10x—57) =0

Or 3x* +10x—-57=0

3x* +19x—9x—57=0
X(3x+19) —3(3x+19) =0
(x=3)(3x+19)=0

Either
x—3=00r3x+19=0
x=3 3x=-19
-19
3
Check .
Put x = 3 in equation (i) _J

V3+1++43-2= J3+6 RYZARTA
G~ LA
2+1__s RRARTRIE s

=3 Satisfiec !

J' \[ [ rbm —2 in equatlon (i)
RN A

P

\/—19+3+\/—19—6_ /—19+18 B

J3 3 3
4i+5i_ 1 .
V3 ﬁ
9 .

i, Not satisfied
Nl

. Solution Set ={3}, %9 is

extraneous root
V11-x —/6—x =27 —x
(A.B + U.B)

Solution:

V11-X =6 —x =+/27—x — (i)

Squaring both sides, we get
(Jll—x —\/6—x)2 =(\/27—x)2
R R e L
11-x+6-x-2,/(11-x)(6—x) =27-x

17— 2x— 24/66 —11x — 6X + X% = 27 — X
266 —17Xx+ x> =27 —x—17 +2X

—2/X* =17x+66 = x+10
Again squaring both sides

2
(—2 x2—17x+66) =(x+10)2
4(x —17x+661 -4 +.2(;X+LOU

A — )tX*-”GLr x —LQY‘J.OU 0
1 3x ~&8>«+16A—0

2= b= —8L,, c=164

3 “Using Quadratic Formula

_ —bxb?—dac
2a
~(~88)|/(-88)’ —4(3)(164)
2x3

_ 88+/7744-1968

6

X =
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_ 88++/5776

==

 88+76

6

_ 88+76
OGS
ARRLRR-E

1

e ¢
|
[N m‘oa
-~
1

)
)

X = : X=

W]

Check

When x =2

V11-x —/6-x =27 —x
V11-2 -6-2=427-2
NCEN/ BN

3-2=5

1=5 (Not true)

Putx = % in equation (i)

J11-x —/6—x =27 —x

Jll—%—\/ﬁ—gz\/ﬂ—g
3 3 3
\/33—82 \/18—82 \/81—82
/i_/-ﬁ E

NN

- Solution Set={ }

Extraneous roots :%,2

i 30|Ut|0n

\ '2~/a—\/a-- w [ (e

Jda+x—+a-x=+a e
—C A
| Wi +x —\fa X = \,C—>(|)

,flal~ ing'sg-on loth sides
(\/4a+x—\/a—x)2 :(\/5)2
(W)ﬁ( a—x)z—z(M)(JaTx)=a

da+x+a—x—2/(4a+x)(a—x)=a

5a—2+y4a’ —3ax—x* =a
5a—a = 2+4a® —3ax—x*

4a = 2+/4a% —3ax — x?

Again taking square on both sides
(4a)® = (2v/4a*> —3ax—x*)?

16a° = 4(4a* —3ax—x%)

16a* =16a° —12ax —4x*
16a®—16a* +12ax+4x* =0
12ax+4x* =0

4x(Ba+x) =0

Either

4x=0 or 3a+x=0

0
4
x=0
Check
Put x = 0 in equation (i)
\/4a+0—«/a—0 =Ja— 0
\/—_ — .'IH_,' :_. P\

X= X=-3a

/?i “\ Al .ba.ls.ued

.\ ~—Plt x=-3a in equation (i)

J4a-3a-+a+3a=+a
Ja—ia=a
Va-2la=\a

—Ja =+/a Not satisfied

. Solution Set = {0},—3a
is extraneous root
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Q.9

U +x+1—-+x+x-1=1
(A.B)

Solution:

U +x+1—x+x-1=1, > (i)
Let x° +X= y—>(||)

Equatlor' (1) = \/\' 1 J) 1 1
Taking s;quereion koth sided
=) =

() o3 -2 ) )
y+1+y-1-2/(y+D)(y-1) =
2y—2\Jy*-1=1

2y -1=2,y* -1

Again taking square on both sides
(2y-1)° = (2yy* -1y’

4y* — 4y +1=4(y* -1)

4y* —4y+1=4y* -4

4y —4y* —4y+1+4=0
—4y+5=0

—4y =-5

(3

yzz

Puty= % in equation (ii)

5
X2+ x==

=5

\-/b

(x + X
4x2 +4x =5

4x% +4x 5= 0 - )

Here a = 4,b_: 4,c=-5

As X = x—— ————————
Put’r= 1g the|valljes ": [ =
(@ /(@) —4(8)5)

2(4)
—-4+16+80
8

On checking, we know that these

values satisfy the equation.

1+
.. Solution Set={ 1_2\/6}
Q.10  VX2+3x+8+X>+3x+2
Solution:

X +3X+8+VX2 +3x+2 =3 (i)
Let x* +3x =y — (ii)

Equation (i) = w/y+8 +

Taking square on both sides

(Vy+8+y+2) =37

=3

(A.B)

(Jy+8)+(Jy+2)* +2(/y +8)(/y +2) =9

y+8+y+2+2(y+8)(y+2)

2y +10 +2y? +10y +16 =9
2y+10-9=-2,/y* +10y +16
2y+1= —24/y +10y +16

Again taking. squd] a6, both '|
= _I’Wy -'1\2_( 2\/_ 1”'}/4—1"‘)
1 4y +£y+1—u(/ +10y +16)

W\ Ay FAy +1= 4y +40y +64

4y* —4y® +4y—-40y +1-64 =
-36y-63=0
-36 y =63
_ 63
36
—7

YZT

=9

1es '

0
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Puty= _77 in equation (i)

X2 +3x=—"
4

4(x* +3X) =7
4X* +12X =27

AX% +1244 7'40", =
Here a = 4”) 12, 6=

Puttlng the values
—12+/(12)* - 4(4)(7)
- 2(4)
_ —12+\144-112

8
124432
8
_—12+42
8
X:4(_3§ﬁ)

—3+2
2

On checking, we know that these
values satisfy the equation.

—3+2
2

X =

.. Solution Set = {

Q11 X2 +3x+9+/x2+3x+4=5
(A.B)
Solution: —

VX 43X 49 X +3X+4 —”-5—>l';'-

. ._x \

Let x° -'%<— y—>(lL/ -
Putin uua |01 |) = 4

Jv+9+ Jv+‘— 5

-__:.__I | . L fuariag on both sides, we get

(Vy=e+y=a) =(5)
] AT a5

Vo sEsim
L When'x =43,

y+9+y+4+2,/(y+9)(y+4) =25~
2y +13+ 27 £157536= 25 |\
2\ +;3§'+'_'sé'--za"—1f;:—zy'

N 15y ra6l12-2y

2\/y* +13y+36 =2(6-y)
VY +13y+36 =(6-y)

Again squaring both sides.

(\/y2 +13y+36)2 =(6- y)2

y’> +13y +36=36+ Yy’ —12y
13y +12y=36—36

25y =0

y=0

Put in equation (ii)

X +3x=y

x> +3x=0
x(x+3)=0

Either

x=0 or x+3=0
x=0 or x=-3
Check

When x=0

U +3x+9+x2 +3x+4 =5

0% +3(0)+9+,/0? +3(0)+4 =5
0+9+/0+4=5

J9+/4=5

3+2:5 . - IH_---.;'._.

N |

———1 L

\/;< L xT9+\['(2+3x+4 5

A \/(—3) +3(-3)+9+(-3)" +3(-3)+4 =5

V9-9+9+49-9+4=5
Jo+4=5

3+2=5

5=5 (True)

- Solution Set ={0,-3}
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Miscellaneous Exercise 1

Q.1 Multiple Choice Questions

(i)

(i)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

Four possible answers are given for the following questioric, T| K (/‘ ins Correct”
answer. -

Standard form of quadrdtit equarian is; ., (K.B)
GRW (14 1t NITN h\m ife)) 2015 7 FSD 2018, RWP 2015)
(@) bxFo*=Ch=0o - ' /h‘ ax~ +bx+c= Oa¢0
(c) ax*’=wi, a3 0 L) — (d) ax*=0,a=0
The wrnbel of terms-in a standard quadratic equation ax® +bx+c =0is; (K.B)
: (LHR 2015, BWP 2015, MTN 2015)
4‘:1) Y (b) 2
(c)3 (d) 4
The number of methods to solve a quadratic equation is; (K.B)
(GRW 2017, FSD 2014, 17, SWL 2015, 16, RWP 2016, 17, D.G.K 2014, 15, 17)
(@1 (b) 2
(c)3 (d) 4
The quadratic formulais;  (FSD 2015, D.G.K 2014, SWL 2014, 17) (A.B)
(a) x= —b++/b*—4ac (b) x _b+yb®—dac
2a 2a
—b++b?+4ac b++/b? +4ac
(€) x= d) x=—-—""2=
2a 2a
Two linear factors of x> —15x + 56 are; (A.B + U.B)
(LHR 2014, FSD 2016, RWP 2017, D.G.K 2016)
(8) (x—7)and(x+8) (b) (x+7)and(x—-8)
(c) (x—7)and(x—8) (d) (x+7)and(x+8)
An equation, which remains unchanged when x is replaced by1 is called a/an; (K.B)
X
(a) Exponential equation (b) Reciprocal equation
(c) Radical equation (d) None of these
An equation of the type3* +3**+6=0is a/an; (K.B)
(GRW 2016, SGD 2014, 16, D.G.K 2015, 17)
(a) Exponential equation (b) Radical equatlon
(c) Reciprocal equation (d) None of these =2
The solution set of equation 4x* —16 =0is; " A (KB U.7 +-2.P)
(@) {+4} . | __J | (L\; {4} '\ e
(c) {+2} BYFARIRS L)
The equasinn\of e, forru\( —%x\7x ~25F2 = 0'is called a/an; (A.B+K.B+U.B)
(a) Reciorp:ai, equauot' Vo i ' (b) Radical equation
( ﬁ) r <ponen ial equaiten (d) None of these
i
\ ANSWER KEY)|

i | il | iv. | ov. | ovio | owviio | viii. | ix.
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Q.2 Write short answers of the following

guestions. (A.B)

(i) Solve x*+2x-2=0

(LHR 2017, SWL 2017, SGD 2014, 17, RVW/F 20:15)

Solution:
X*12x'-220
\ NN | x =72
| i Adding (1) on both sides
X*+2x+(1)* =2+ (1)?
(x+1)*=2+1
(x+1)?=3
Taking sq. root on both sides
Xx+1=+3
X = —1iJ§
. Solution Set = {—1i \/§}

i Solve by factorization 5x? =15x
(i) y

(LHR 2015, 16, GRW 2014, 16, 17, SWL
2016, 17, BWP 2014, 16, D.G.K 2017)

(A.B)
Solution:
5X2 :15X —
5X? ~15x=0 p .
Either | o LN
N Napghos x-3=0

~. Solution Set={0,3}

Csalytion | VY L EL

1 1 .
+ _—3. | ’

e =N

(FSD. 207, SWL_| 2016, SGE)| 2015, Gir/s

. 0lg I\T\I;Ol’ D/G.i.2017) (A.B)

(i) Write in standard form

) Scl Iti"l '

S
X+4 x-4

Multiply both sides by
(x+4)(x-4),

we get
X—4+x+4=3(x+4)(x—4)

2X = 3(x2 —16)

2x =3x*—48
3x* —2x-48=0
Which is in standard form of
quadratic equation.
(iv)  Write the name of the methods for
solving a quadratic equation.(A.B)
Solution:
Following are the three methods:
() Factorization
(b) Completing square
(c) Quadratic Formula

l 2
(v) Solve (ZX—E):—

Taking square root on both sides

=

ox-1_43
2 2
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Either
2X—£=§ or 2X—£=—§
2 2 2
2x:§+1 , 2X = —|—= =5
2 2- 2/ 2
ox=3EEL AL gy oS
o | 5
/| [\ ox=2 , ox=2
2 2
2X=2 , 2x=-1
2 1
X=— , X=——
2 2
x=1
. 1
.. Solution Set= {—5,1}
(vi)  Solve +/3x+18 = x (A.B)
Solution:
V3x+18 =x
Squaring both sides
2
(\/3x+18) :(x)2

3x+18= xz_.

—

x2—3x=28 20

._|<l‘:_ LBx 43 4:13'=0

X(X=6)+3(x—6)=0

§:6 or
Verification

When x =6

J3X+18 = x

6 =6 (True)

~. Solution Set = {6}

Extraneous root = -3
(vii)  Define quadratic equation.

Answer: See definition Page # 1

(viii)  Define reciprocal-eguaticn.

| Arssuger: | Bet aefinidon Page 4 id

i I |
&

|| LX) ~_Bieiine exponential equation

Answer: See definition Page # 14

(x) Define radical equation.

Answer: See definition Page # 24

3=-3 (false)

(U.B)

=) |

. (U.B)

(U.B)
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Q.3
(i)
(ii)
(iii)
(iv)

{'./)"

\

(vi)

(vii)
(viii)
(ix)
(x)

()
(i)
(iii)
(iv)
(V)
(vi)

(i
i wl |

i

(ix)
)

Fill in the blanks

The standard form of the quadratic equation is

The number of methods te-salve a'auadratic ecuation ae, | |

The nemé of thewietiee to, derive'a auddratic farmula is

The solution set of 25x2 —1=0 is

An equation of the form 2% —3.2* +5=0 is called a/an

The solution set of the equation x> —9=0is

An equation of the type x* +x*+x*+x+1=0 called a/ an

Trel <olution|of the'equation ax® +bx+c=0, a=0is

()

- (K.B)
(K.B)

(K.B + A.B)

equation. (U.B)

(GRW 2014, 17, SGD 2016, 14, BWP 2016)

(U.B)

equation. (U.B)

A root of an equation, which do not satisfy the equation is called root. (U.B)

An equation involving impression of the variable under

ANSWER KEY)|

ax’ +bx+c=0
3
Completing square

—b++/b® —4ac

2a . oy

Expon?mj-q.l WL '
8] S\
'Re(-:iprocal
Extraneous

Radical sign

is called radical equation.  (U.B)
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CUT HERE

N

|
|
I
|
|
I
|
I
|
|
|
|
|
I
|
I
|
|
I
|
|
I
|
I
|
|
I
|
|
I
|
I
|
|
I
|
|
|
i
I

N

SELF TEST _
Time: 40 min 'y Marks! 25
Q.1  Four possible answers (A), (B), (C) & (D) to each o.;e:hon are given,| mark-ihs
correct answer. <A {Tx1=T7)
1 A guadratic equation caiv £2 solves by [ VLo |
(A) Factorization _ j 1R _(B) Comnlating square
(C) Quaartic; foriut a con | LDy Al of these
2 In quauroUc =~1u 1t ot ax?'+ by +2c=0, a, b C, e
A L \ (B) Q'
_ (CHZ . (D)R
3 The equation 2x* —3x°> + 7x* —3x+2=01s called a/an
(A) Reciprocal equation (B) Radical equation
(C) Exponential equation (D) None of these
4 The solution set of the equation 4x* —16 =0 is
(A) {#4} (B) {4}
(C) {#2} (D) {-2}
5 Two linear factors of x> —15x+56 are:
(A)(x-7), (x—8) (B)(x+7), (x+8)
(C) (x+7), (x-8) (D)(x=7), (x+8)
6 The quadratic formula is:
—b++/b?-4ac b++/b*—4ac
(A) B) ————
2a 2a
—b ++/b* +4ac b++/b* +4ac
(©€) D) ———
2a 2a
7 Solution set of 5x* = 30x
(A) {6} (B) {-6}
(C) {0.6} (D) {25}
Q.2  Give Short Answers to following Questions. (5%2=10)
Q) Define quadratic equation? Write the standard form of quadratic equation.
(i) Find the solution set of the standard quadratic equation .
ax’ +bx+c=0 for a=1,b=-3,c=-5. _ a2 e
(iii)  Solve: V/3x+18 = x ~ Al WOV WA T
(iv)  Solve: 2x*-11x" +5=0 \ v AU WY
(V) Solve: | ?) —-J :g L \ -
BAAN AR
Q.3 Arvwer th= fou 0w ing Questlons (4+4=8)
fanl NP 21233
D)= Solve the equation by completing square method. x* —2x-195=0.

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill

of students.
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