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Quadratic Eguati¢n:

Arguadsatic eguation in one variable x is an equation of the form

i. EllIlATIIINS

NI \ " '@ +bx+c=0 where a, b and c are real numbers and a 0.
I Example:
4x* +5x+3=0 , x*—7x+10=0 are quadratic equations.
Note:

Q) ax® +bx+c =0 is called standard form of quadratic equation.

(i) Another name for quadratic equation is Second Degree Polynomial in x.
Solution of Quadratic Equation:

There are three techniques for solving a quadratic equation.

Q) By Factorization:

In this method we factorize the polynomial ax*+bx+c into two linear factors.
We use the fact that, if ab=0 then either a=0 or b=0

(i) By Completing Square:
In this method we form, by construction, the perfect square of a linear term
involving variables. Then solution is found by extracting square roots.
This method is used, when quadratic equation is not easily factorable.

(iii)) By Quadratic Formula:

In this method we can find the solution by applying a form-lla known ay i

1%,

“Quadratic Formula” - S A -,\___ A

_ —b++b?*—4ac 1 \ _ " AN R -

_2—a \ .-._."'_ I —_ by :. LR \ \ I I.

nr) quadraruc equ 1t|an \{ bt Poived Dy using quadratic formula
Derivation of 1)_Lodl a'rlc Forfnulcl

i I‘Lruvew cuad r,“.' efquatlon ax’+bx+c=0; a=0

"

)

Divide both sides of equation by a

b ¢
X +=x+—-=0
a a
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Step#2:

Shift constant term to right side of equation

, b c
XZ+—X=——
a a

Step#3:

s

h\ VY
Add | = (the square
4R

2a

Quadratic formula:

Note: The solutions of an equation are also called its roots.

af t

X

_ bt Jb? —4ac

2a

=

alf ()1%@ coefficient of x) to both sides.

I'\'\- " 1L .-.-
' \
w | e 3 %
"y [ o
\ o
i
i
(12 (CAL
L .'\-\.I | ._,.-'._ 3 L e
1IN B —
" W,
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Q.1 3x*+4x+1=0
Solution:
3%% +4x+1=:0

32+ 535 k+dl=6~ |

3 (i +1) 414 X 1)=0. '

[ lsx+1) =0
Either X+1=0
Xx=-1

Exercise 4.1
Solve the following equations by Factorization:

or

.. Solution Set= {%1,—1}

Q2 XxX*+7x+12=0
Solution:
X* +7x+12=0
X* +4X+3x+12=0
X(x+4)+3(x+4)=0
(x+4)(x+3)=0
Either X+4=0
X=-4

~. Solution Set ={-4,-3}

Q3 9x*-12x-5=0
Solution:
9x*-12x—-5=0

9x® —15x%4 3% £5=0 N\l

3x(3x -5 )4 1(3x 4 8) 2.0

UL +1) =0

AW Either 3x-5=0
3x=5

or

or

3xX+1=0
3x=-1

3x+1=0
3x=-1
1
X=—=
3
' % | 'IH-":.:_';. ‘:
o~ ._... -.-;__._
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Chapter-4 Quadratic Equations

Q4 XE-x=7

sotution: 1 || 0 (| D

X2 —2X+Xx—-2=0

(x-2)+1(x-2) =0

(x-2)(x+1)=0

Either Xx—2=0 or 1o
X=2 ; o

. Solution Set={-1,2}

Q5  Xx(x+7)=(2x-1)(x+4)
Solution:
X(x+7)=(2x-1)(x+4)
X2 +7x=2X"+8x—x—4
2x2+ 8% — X —4—x2— 2% =0
X*—4=0

(x)'=(2) =0

(x—2)(x+2)=0 e U= ()

Either x—2=0 or X+2=0 R N B i TR O, Sty
1] 1 I--'h_ 1 — l_I .-\. " [ [ :. A i
X=2 — ; (x==2 ATV LAV VN A
I .:.-'Il . _r" — '._ | ._. .'. I_I I'. o I'. B |

[ Qolutlon Set—{ 2 7J' \\ |

X :,all 5 ¢ :ﬂ'- “‘\

e b X

Multiplying both sides by ¢ 2x(x+1)°
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Chapter-4 Quadratic Equations

2x2+2(x+1)2:5x(x+1)
2x2+2(x2+1+2x):5x2+5x _ Y “ A
2x? +2%° +2+4x=5x" +5x, DEPERY AR\ | (N
B5x? +5x—2x2 —2x* —4x—2 =071 | | ' VL
X2+X_-2::_.:0'|.. - - m._.-':_ T L
X +2x- 52200 |
. v 1 '._.I ) l:\: -
O x+2)(x-1)=0
Either X+2=0 or x—1=0
X=-2 ; x=1
. Solution Set={-2,1}
Q7 1 N 2 _ 7
X+1 X+2 X+5
Solution:
1 2 7
—+ =
X+1 Xx+2 X+5
Multiplying Both sides by (x+1)(x+2)(x+5)

(X+2)(x+5)+2(x+1)(x+5)=7(x+1)(x+2)

,X#=-1,-2,-5

xz+7x+10+2(x2+6x+5)=7(x2+3x+2)

X2 +7X+10+2x* +12x+10=7x* + 21x +14

7x% =3x% +21x—19x+14—-20=0

AX* +2x—6=0

2x* +x—-3=0 Q Dividing both sides by 2 -
2x* +3x—2x—-3=0 e - 5
x(2x+3)-1(2x+3)=0 ~ T\ TNy (el
(2X+3)(X—1):0 Il '_. .:'_-..'. _.l'. — '..'-I '.. .'.. '.I.'.I ' '.I. . I' ..I.
Either/ ™| | 2%+220" | or & | xoa1=nt

Ly 4
IR

VRN gt -
SN . Solution Set = {71}

221



Chapter-4 Quadratic Equations

Q.8 a + =a+b,x;at1,l
ax—1 bx-1 ab K
Solution: -\ NN
a_, =a-+b N
ax—1 bx—_l e
a —-F.'1+ _.-P — —a:'o WL ¥,
ax—1 ) \bx-17
a—w(ax -1} \b—a(be-1)
L N NExer T k-l
JI ) 'é—abx+b+b—abx+a_
ax—1 bx -1
(bx—1)[a—abx+b]+(ax—1)[b—abx+a] 0
(ax—1)(bx-1) B
(a+b—abx)[bx-1+ax-1]
(ax—1)(bx—1) -
(a+b—abx)(bx+ax—2)=0
Either a+b—abx=0 or bx+ax—-2=0
abx=a+b ; x(a+b)=2
a+b 2
X=——- ; X=—
ab a+b
.. Solution set:{a—m,i}
ab a+b
Solve the following Equations by completing square:
Q.9 x?—2x—899=0
Solution:
X* —2x—-899=0 e
x> —2x =899 . —~\ [“2\ ((
Adding 12 on both sides ~ Ll T OV AN W
X -2x+12=899+1° U\ 7 o
(X_l)z_j:‘\_]oo --x.l-”w.._. . .', "___.' I -_I.- .',.'-\_. "L__,.l....-'.-_.'- A
' 1 f o | 1 _.'\-\.H. M
Taking 5q/jere 1pat ¢n pethisides
e VW
o NEr o Txe1=30 o x-1=-30
\ ~_:_JI "-:I A x=31 X X=-29

. Solution Set = {-29,31}
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Q.10 x*+4x-1085=0
Solution:
x? +4x—-1085=0

x? +4x =1085 -\ =2

Adding~ AN ) on beth, SIO(;».. \ V '

X2 +4x+( ) —1(:8*»+( )

- . I \__)\7 "1\)89
| J | " Taking square root on both sides
X+2=433
Either X+2=33 or X+2=-33
x=31 ; X=-35

. Solution Set = {-35,31}

Q.11 x*+6x-567=0
Solution:

x* +6Xx—567=0

X? +6X =567

Adding (3)2 on both sides

X2 +6x+(3)" =567 +(3)°

(x+3)° =576

Taking square root on both sides

(x+3)=+24

Either X+3=24 or X+3=-24
x=21 ; X =-27)

Q12 x*-3x3543=0—"

Solution: {4\ 4L L L

oK }ax eﬂe Ja v
.-\. L J | I |7

2
Adding [gj on both sides

. Solution Set = =27, zlhI . _:. \A

| !
TR
! fo | ! 1% J
1 'I__' ¥ § (L | .
| T T 1
& \ i .
k& 1 e
TR
T T -
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2 2
X —3x +(§j = 648+(§j
2 2

. Solution Set is = {-42,43}

2 ~ )
(X—Ej :648+g ™
2 4 =
. J [ B[ Taking square root on both sides
| w345t
2 2
Either x—§:5—1 or —§:_—51
2 2 2 2
51 3 54 -51 3 48
X=—+4—=— ; X=—F—=——
2 2 2 2 2 2
X =27 ; X=-24
. Solution Set ={-24,27}
Q.13 x*—x-1806=0
Solution:
x*—x—-1806=0
x* —x =1806
1 2
Adding (Ej on both sides
2 2
xz—x+(1j :18064{1)
2 2
(X_gj2_7224+1
2 4
2
(X_lj _T1225 \ TN
2 4 '.-.H'; 1 LR | 1 5
= .:.-'Il __r". . \ 'I .'. L
-'-“'. 2 ) _,."-\,,."" \ | LT, '._ '._"-\. L . .-. L
AT (850 oL = -
Either (—EzEij x()r —lzE
] AR AT A 2 2
g | 85 1 86 _ 85 1 84
'_JI'-.H"||'.__ =—+—=— ; X=—+—=——
ARV A 2 2 2 2 2 2
; X =43 ; X =42

.. 1%, '-.-
| *
, P,
J -
."_
p Poanw T i
II-\.\, '\.‘ L
W B s
i . o
___.-..
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Q.14 2x*+12x-110=0
Solution: PRSI
2x% +12x—-110=0 . ] [~
Dividing both sides by 2 -, — | AR A,
x? +6x—-55=0 = AW VAV AR T
X +6x =55 YN, )

Adding43)"1 on btk sides| T

Rt

~ b A2 o N2
XS ERXE(B) 95 (Y

[NessP=ea
Taking square root on both sides
X+3=18
Either X+3=8 or X+3=-8
. Solution Set ={-11,5}
Find roots of the following equation by using quadratic formula:
Q.15 5x*-13x+6=0
Solution:
5x*—13x+6=0
By Comparing with ax*+bx+c=0, we get,
a=>5, b=-13, c=6
By quadratic formula
o ~b++/b*-4ac

2a
~(-13)+(~13)’ - 4(5)(6)
2(5)
13t J169-120

10 -
10 ; _5-. - ; _-__.--. " '\-:-_‘ 'x_.l .. I. ..:...-. ',- L] ..-\.
137 ~ Al W OV LS~

10 \\ ~0)
Either( 1% | a&f——— 11— Lol b s =
AR URNY “\ - 10 10

X =

\ '.II '-.. .'._ )':' ='.2 .'.. o : X = §
o 5

- } .\l'
e i -"'l s |
"-_.\,Ik. | %% |

‘ Solution Set = {22}
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Q.16 4x*+7x-1=0
Solution:
4x* +7x-1=0

By Comparing with ax® +bx+c
a=4, b=7, c=-1 .
By quadratlc formula

_,________

_ —7+/49+16
8
_—7+./65

8
Either X =

—7++/65

8

0. we get,

or

X =

—7-/65

*. Solution Set =

8
—7+x/%

_7_\/E
g

8

|

Q.17 15x*+2ax—a’=0
Solution:

15x? +2ax—a’ =0

By Comparing with Ax®+Bx+C =0, we get,

A=15, B=2a, C=-a’
By quadratic formula

_-BxB?—4AC
2A
~2a+,[(2a) - 4(15)(-2?)
2(15)
_ —2a++/4a’ +60a’

30

_—2az \64a’

X =

*. Solution Set= {—_a’g}
35
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Q.18 16x*+8x+1=0
Solution:
16x?+8x+1=0 5N
By Comparing with ax? +bX+C—J we ge ' \ N
a=16, b=8,c=1 =y
By quadratig formula _

NI, N N P, T S,

g /;3, —4(16)()

NI ¥ 2(16)
_ -8+/64-64
32
_8
32
-1
X=—
4

.. Solution Set ={_Il}

Q.19 (x—a)(x—b)+(x—b)(x—c)+(x-c)(x-a)=0
Solution:
(x—a)(x—b)+(x—b)(x—c)+(x—c)(x—a)=0
x® —ax—bx+ab+ x> —bx—cx+bc+ x* —ax—cx+ac=0
3x* —2ax—2bx—2cx+ab+bc+ca=0
3x*—2(a+b+c)x+ab+bc+ca=0
By Comparing with Ax*+Bx+C =0, we get,
A=3, B=-2(a+b+c), C=ab+bc+ca
By quadratic formula

—B++/B?—4AC __.~:'“ﬁﬂ1;ﬂ

o 2‘3 o =" .
2(a4bu~ \IILa:LEi:_P_+zab+2bc+20a 3ab—3bc— 3ca]

AN l' | - - 6

o WY
N\ J | 2'(a+b+c)12\/a2 +b*+c*—ab-bc—ca

6

I_- :___ 2



Chapter-4 Quadratic Equations

Z[(a+b+c)i\/a2+b2+c2—ab—bc—caJ =

(a+b+c)ya®+b?+c?—abrpe—cal | L)L L e
3 =7\ U W
B (a+b cjs /el .Lhzf'ﬂ:ab bc—ca
. the Ju1Lt|orS=t—{-—_—,_—_—) [ 3 k

P N N G (a+2b+c)x+b+c 0

JI Soiution:

(a+b)x*+(a+2b+c)x+b+c=0

By Comparing with Ax®>+Bx+C =0, we get,

A=a+b, B=a+2b+c, C=Db+c
By using quadratic formula

—_B++/B2—4AC

2A
—(a+2b+c)t(a+2b+c) —4(a+b)(b+c)

B 2(a+b)
—(a+2b+c)4_r\/a2+4b2+c2+4ab+4bc+2ac—4(ab+ac+b2+bc)
2(a+b)

—(a+2b+c)i\/a2+Ab{+c2+Aa5+A—b€+an—Aa5—4ac—Ab’{—A—b€
2(a+h)
_—(a+2b+c)t (a—c)’
B 2(a+h)
—(a+2b+c)+(a-c)
- 2(a+h)

I_- :___ 2

—(a+2b+c)+ (a c) )\ < _,‘a+4+)+x() -(a, 1_1-3)"-__
7/a+b) ~— _ ( +|)) —

T2 AARN x__;e_r_-.;'-.__;k-;-_za—zb:_M
N2 ’/(a+m\ 2(a+b)  2(a+b)

Either X =

) n .b'-.qi'-c
M AR or x=-1
= J AN a+b
| .. Solution Set:{——,—l}
a+b
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Solution of Equations Reducible to the Quadratic Equation:-

There are certain types of equations, which do not look to__ be cf d?gl'éf.ﬂ*,';... Eut they .g-a.lr: Lc.
reduced to the quadratic form. We-zhall dis_-russ_ *Lc sg._ut-:0|.'_s. .?E'_ stici ’r.'__;/-e tynes u| the equations
one by one. |
Type-1.

’._'.10' BGuations of the form ax®" +bx"+c=0; a=0 can be converted into quadratic
equation by substituting y=x" and y*=x".
Type-2:
The equation of the form (x+a)(x+b)(x+c)(x+d)=k, where a+b=c+d ,substitute
X*+(a+b)x=y and X’ +(c+d)x=y (Since y=x"+(a+h)x=x"+(c+d)x)

Type-3:

Exponential Equations:

Equations, in which the variable occurs in exponent, are called exponential equations.
For example.
a” +b.a*+c=0, Substitute a* =y

Type-4:

Reciprocal equations:

F. i W 3 I
— ] L N |

There are the equations wtiich resszin'uictiangad elven vinely /i3 replaced by = .

If equation written|ini ¢razr (ascend:ng oh‘escending) the coefficients of terms equidistant from
hegrrfni-.rllrﬁ_ arld 9i‘wd'1.'e equal in magnitude. For example

, w] | | |
INIRYA

ax2+bx+c+9+i=0,8ubstitute x+£:yand x2+i=y2—2
X X X S
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Exercise 4.2
Q1 x'-6x°+8=0 A
Solution: —\ Ve _
x* _6x2+8=0 o A\ : | ) (I)
Putxzz_yr»x“:yzf_ | f | |
Equation_r\.-:(r.) besGmas (" \
y2—6y._+t"_l--_:(r_". \ '. Vo
Ry s =0
J' U y(y—-4)-2(y-4)=0
(y-4)(y-2)=0
Either y—4=0 or y—-2=0
Asy=x* As y =X
Xt =4

X
X=12 : x=i\/§
. Solution Set = {—2, 2.2, 2}

Q.2 X2 -10=3x™
Solution:
x?-10=3x" (i)

2

Put x'=y=>x?’=y
Equation (i) becomes
y>—-3y-10=0

y>—5y+2y-10=0
y(y-5)+2(y-5)=0 . LT
(y-5)(y+2)=0 ) e 3| «_ W
Either y-5=0  or  y+2=0 | | (L N LS

y=5 A AR\ RS\ RS S,

. Solution Set :{_1,1}
2'5
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Q3 x°-9x®+8=0

Solution: - |
x°—9x°+8=0 . o~ A
Put stijszyz - T — - . VNN , |
Equation (i) becomes =~
y? 9y+9 < 0 — A
Y -85y B0~ " ()
y(y8\1y 8}0
' a s V} =l

| [ either
y—8=0 or y-1=0
y=8 X y=1
As y=x° As y=x°
xe’:8:(2)3 : x3:1:(1)3
x) ~(2) = x)"~(1)" =0
(x=2)(x*+2x+4)=0 , (x=1)(X* +x+1)=0
Either Either
Xx—2=0 or X +2x+4=0 x—1=0 or X2 +x+1=0
X=2 or a=lb=2c=4; x=1 or a=1lb=1c=1
_ —b++/b?-4ac _ o —b++/b*—4ac
2a ’ 2a
-2£4(2)° -4(1)(4) -1(1)° - 4(1)(1)
STV | S
L _—2£\4-16 . o143
2 ’ 2
X:—Zi«/—@ _ X:—li\/§i )
2 ’ NPT
X:—Zi«/:‘r.ig—i%) “\ N :I ’ } A
A el o\ |
y = TAEAFSA | N\ '
-:: - _H_..-._: \ g -_‘ L, |
1 |\ S

. Solution Set = {1 2, 1+x/_

1+\F|}
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Q4  8x°—19x°-27=0 |
Solution: -. -
B 1910 ~27=0 A ACANY [ (G o
Put *=y=x’=y? -\ 2~ AL \ ! ' '
Equatior, (i) hecomes,— v/
gy*~15y-25-c) (1 AL

- 3_‘,‘!2 Jory Jy— 27 =0

.".;C(By—27)+1(8y—27) =0

(8y—-27)(y+1)=0

Either

8y-27=0 or y+1=0
8y =27 ; y+1=0

[ aE—

; As y=x°

3
st%:(gj ; X =-1=x+1=0=(x) +(1)’ =0

3
(g) =0 : (x+1)(x2—x+1):0
: X+1=0 or x*—x+1=0

(x2+gx+%J:O ; or a=lb=-1c=1

X =§ or  4x¥rix +.9. =0/ AL '!-_(?.'_1;\' VY 400

— 1 1 x 1 5 -
) Y 1 e
- T S Y T T T L
(I LN L R, Pt

AV AT A OV N
\ L RE4h6T=9 ; X= =

| T

‘ J|||“j'~"‘l'kjl A X:—bi lo? — 4ac - 1ix/§i

b X=
2a 2
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e — ,
My \ i | |
| - 1 LY .
- | Y e
) ki | s
M

3 —3+33i 1+f|

*. Solution Set =<{ -1, —
2’ 2

4

2 1

Q5 Xx5+8=6x5

Solution:
2 1
X5 +8=6X"

—6x°+8=0
1 2

Put y=x5=y*=x5

Equation (i) becomes )

y>—6y+8=0 T S Y
— i I-\.\__-:-_'\.‘ I'. | WA SN

y2—4y—2y+8=0 M\ A WY [ (o oS
- \ ey T AL OV \ A

- T,

y(y=4)-2(y=4)=0 7\ = -0 U

~aty ) =0~ Y L\ WA
(y ..k_:y-_zl i L')I. .'_g:_ 5\ :I"“.II l'. \ :.-H“x\'.__'- o
Either | 10 44 0 L T

3 = L ni Ty-2=0

NN

Asy=x5  ; As y=x5
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>
[N

Il

EaN

1
; X>=2 -
=4 . x=(2f . pNIZA
« —1024 ; x=37 N\ .. X \ .. (G

Q.6 (x+1)in . x+3){> +4):24

Solution: 1\ |\ |\ L

N J y A ,'._'l <L) (+‘Z)(§(+3)(x+4):24

-'-_I -~ Re -arranging the equation

[(x+1)(x+4)][(x+3)(x+2)]=24 (1+4=3+2=5)

(X*+5x+4)(X* +5x+6)=24

Put x> +5x=y

Then above equation becomes

(y+4)(y+6)=

y* +10y+ 24 = 24

y(y+10)=0

Either

y=0 or y+10=0

As x> +5x=y ; As y = x*+5x
X’ +5x=0 ; x* +5x+10=0
x(x+5)=0 ; a=1b=5c=10

—b++/b?-4ac

x=0 or X+5=0 ; X=

2a ) ) . -"-_._'\'a.:',- .. .h.- I \|

e[| O

2\1) W\ e

AYFAR —bJF /"
— T r , LT A T | \ i .-'X e

RIRIRLR R _ 5+/15i
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Q.7 (x—1)(x+5)(x+8)(x+2)—880=0

Solution: - A
(x— 1)(x+5)(x+8)(x+2) -880 =2, i — 4 (2,
Re-arranging the equation| aTdan\Re '_
[(X J)'(; kt)—ll—(/wo\(erZ)i—*%S’) 10 "(-,-—1+8=5+2=7)
(x* =7%—=30(% +7x+1(,\ . 580

AN .'_n"_Jt §2G ,x:'y.
(y—8)(y+10)=880
y? +2y—80-880=0
y>+2y—-960=0
y2 +32y —30y—960=0
y(y+32)—-30(y+32)=0
(y+32)(y—30)=0
Either
y+32=0 or  y-30=0
As y=x*+T7x ; As y =X +7x
X +7x+32=0 ; X’ +7x-30=0
a=1b=7,c=32 ; x* +10x-3x—-30=0
' 2
x= 2% :a—4ac ; x(x+10)—3(x+10)=0
T+ (7)° =4(1)(32
2 e 2 PP o~ Ay
2(1) — (12 (CUL)UY
:—71\/4;9—128 —: Oxgze-40\ B\ Oy [
» -. ",I ".___." / ",_- '.I-; W) ? -'._ --.--'.” = [ -
_—?.J—rf—.—'? ~ SELRLEE \ [} ==40] or x=3
'\. ") [i;___\//%;'

I 1N 2

.. Solution Set ={—10,3, %ﬁ}
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Q8 (x-=5)(x=7)(x+6)(x+4)-504=0

Solution: - \
(x=5)(x-7)(x+6)(x+4)-504-0 [\ TN
Re-arranging the equation ' AL ._
[(x—f)(<+1)][(x 7\(>« 6n1 504\ (54 4=-74+6="1)
(x*=x:20)(57 —.(-._-4?_} 554

.Jx_L;'.yhﬁ?x:y"

N (y—20)(y—42) =504

y’ —62y+840-504 =0

y? —62y+336=0

y’> —56y—6y+336=0

y(y—56)—6(y—56)=0

(y-56)(y—6)=
Either
y—-56=0 or y—6=0
y =56 ; y=6
As x> —x=y , As X*—x=Yy
As x> —x-56=0 ; X*—x-6=0
X’ —8X+7x-56=0 ; X*—3X+2x—6=0
Xx(x-8)+7(x-8)=0 ; x(x—3)+2(x-3)=0
(x=8)(x+7)=0 D (x=3)(x+2)=0 ) .
x—8=0 or X+7=0 ; ,.nr.m:"-.xrl':-f';;;é 6 k_
X=8 ; ‘E :H ) k v _1 | \ X_:_.__’)II? —
soluﬂc_m_%et j_» i:i 8_J] AL ,.
Q9 (x- 1)"x 2\()2 3)gx+ 3)+ .
Soluf'or. -
M :,{;{?|€J R Z2) (x-8) (x+5)+360=0
I () (x—2)|[(x-8)(x+5)]+360=0 (+-1-2=-8+5=-3)
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(X ~3x+2)(x* ~3x~40) +360=0 .
Put x2_3X=y | SN H ™
(y+2)(y~40)+360=0 ._ _ | _ e
y’— 38y - Rf)+360—o RRY By AERERIERE

y® — 383 -78’) Gy K
128y ’L)y+290 J

'.'J'."" (/-La) 10(y—28)=0
| (y—28)(y-10)=0

Either
y—28=0 or y—-10=0
As x> -3x=y ; As x> —-3x=y
x*—3x—28=0 ; x*—3x-10=0
X* —TXx+4x-28=0 ; x* —5x+2x-10=0
X(x=7)+4(x-7)=0 : x(x—=5)+2(x-5)=0
(x=7)(x+4)=0 ; x—5)(x+2)=0
X—7=0 or X+4=0 ; Xx—-5=0 or X+2=0
X=7 ; X=-4 ; X=5 ; X=-2

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

Q.10 (x+1)(2x+3)(2x+5)(x+3)=945
Solution:
(x+1)(2x+3)(2x+5)(x+3) =945

Re-arranging the equation

1)(x+3) || (2x+3)(#X\+5 1;-.—3-45;- B L TR
[(x+1)(x+3)][(2x+ (x+) . IR

'
-

(x* +4wr3)(4x 410\( 6\<+1~ﬁ\4ﬂ '
_ (2+4x+ (4x +1&‘~+lb — 945
N, Ju' -k'-'_JI }\ 2+4x+3)( (X +4X)+15):945

Put x> +4x=y
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Quadratic Equations

(y+3)(4y+15)=945
A4y* +27y+45-945=0

4y? +27y—900=0

4y® +75y 48y — 900 O

y(ay ()t ) o \

__( —“2)f41+’L) -(
J.' N[ |). Qg
As X*+4x=y
X*+4x-12=0

X2 +6Xx—2x-12=0

X(x+6)—2(x+6)=0
(x+6)(x—-2)=0

Either

X+6=0 or x—2=0
X=—6 or X=2

P | ___,\_-"

\ |
T T = .:u_' i T 1

= _;I '-,;_ - A
SO|L.-TIC"' Sut—l 6, 7 kO
= M | BRI RS 2
".ﬁ 1 "'_F o = .._-_"'

%r—l

o ) BN
NIRRT RN AN
— \ | W |
LT Y % %
.\.- .h. -- .h'\' - -

or

» .'“'\._

4y+75=0

As x> +4x=y
4(X* +4x)+75=0
4x* +16x+75=0
a=4,b=16,c=75

—b++/b?—4ac

2a

X =

16+ 16>~ 4(4)(75)
2(4)
_ —162/256-16x75

8

X =

 —16+4+-59
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Chapter-4 Quadratic Equations

Q11 (2x-7)(x*-9)(2x+5)-91=0

Solution: - A
(2x-7)(x*-9)(2x+5)-91=0 |\ . " (O,
(2x=T7)(x=3)(x+3)(2x; 5\ 03 R IRE R
Re-arringh ﬂg the qutl_on n IR
[(Zx—,)(x+3]U> 3)(/XT:>J 91 0 (°.°_—7+3:§— :_—l]

' 2 2 72
Wy '."._{:_‘-)',-—A—ZJ.)(ZX —x—15)—91:O
~ Put 2X2 —x=Yy
(y—21)(y—-15)-91=0
y?—36y+315-91=0
y? —36y+224=0
y?—28y -8y +224=0
y(y-28)-8(y—28)=0
(y-28)(y-8)=
Either
y—28=0 or y—-8=0
As y=2x"—X ; As y=2x*—x
2x* —x—28=0 : 2% —x—8=0
2x* —8x+7x—28=0 ; a=2b=-1c=-8
2
2X(x—4)+7(x—-4)=0 : Xz‘bi\/;a—“ac
—(-1)+(-1)"-4(2)(-8
(x_4)(2¢47)=0 R e L L R
2(2} II.‘ A 5,
Y I A
P .'-J_I..-:_d._lj- I % I g o
X—4=0 or 2x+7=0 "/ P x.._-_-._: _:‘/_31*_,6_. u . g
x=4 _: o ‘*?(:I 71.& \, \
] o
uJ|'~II'|| ' X=—
|

239



Chapter-4

Q.12

(x2+6x+8)(x2+14x+48)=105

Solution: e[

(x2+6x+8)(x +14x+48) 105 ) '_ —\ i '. A A
(x2+4x+?\(+8)(x +8x+ 6, 43_;135.__,- A\Bh |
{x(x+#,+2(>~++;}{<(x \3) ;(x 0)}':"165:

N 1)((+ ) (X-5)(%+8) =105

'P ﬁ-arranglng the equation

[(x+4)(x+6)][(x+2)(x+8)]=105 (-4+6=2+8=10)
(X*+10x+24)(x* +10x+16) =105

Put x> +10x =y

(y+24)(y+16)=105

y?+40y +384-105=0

y’ +40y+279=0

Yy +31y+9y+279=0

y(y+31)+9(y+31)=0

(y+31)(y+9)=

Either

y+31=0 or y+9=0

As y = x*+10x ; As y = x*+10x

x* +10x+31=0 ; x*+10x+9=0

a=1b=10,c=31 : x> +9X+Xx+9=0 _ T
X:—bi\/:;—4ac o _ .I. _)(Xg)+1fx+3)=e~ (0™

"'('x+9-)-ix+1) =0

X =
9‘1; ,
\ \1C6
'-5_'|<| P_.L_JQ% ; X+9=0 or X+1=0
— +ﬂ/_

2

Quadratic Equations
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Quadratic Equations

| | . , \

Q.13

o —10i,\/4><(—6)

2
_ —10+2/6i e
— 7{—‘_ ' TS
_,___R_J:/uru

‘ Solution Set = {—9,—1,—5i%i}

(x2+6x—27)(x2—2x—35)=385

Solution:

(x2+6x—27)(x2—2x—35)=385
(x2+9x—3x—27)(x2—7x+5x—35)=385
{X(x+9)=3(x+9)}{x(x~7)+5(x-7)} =385
(x+9)(x—3)(x—7)(x+5)=385
Re-arranging the equation
[(x+9)(x=7) ][ (x+5)(x-3)]=385
(x*+2x—63)(x* +2x—15) =385
Put x*+2x =Yy
(y—63)(y—15)=385

y? — 78y +945-385=0

y> —78y+560=0
y?~70y-8y+560=0 ':_.:‘.

Y(y-10)-8(y-70)=0 | |/ ARRC R\
- [Fiter
"-{lu,o e or y-8=0

(y- 70\/ &) “)

As x> +2x=y
x*+2x—-70=0 ,

(+9-7=5-3=2)

As x> +2x=y
X’ +2x-8=0
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a=1lb=2,c=-70 ; X2 +4x—-2x—-8=0

x=_bi\/2t‘)a_74alC : X(X+4)=2(x+4)=8~5 N | | 0 | s

24 2P —a@)(=70) | 7 e
__J(-) ()E ) [P+ XE2)=0

.-r__r)_ % '._ L\ _.I ....'H. .

X:ikl‘_i}g PR X+4=0 or x—2=0

X X=-4 X X=2

. Solution Set is :{—4, 2, -1+ Jﬁ}

Q.14 427" -92*+1=0
Solution:
427" 92 +1=0
4.22%-9.2°+1=0
8.2%-9.2"+1=0 Q)
Put y=2"=y*=2*
Equation (i) becomes
8y’ -9y +1=0
8y’ -8y—-y+1=0

8y(y-1)-1(y-1)=0

(y-1)(8y-1)=0 . . _ W\

Either y-1=0 or 8y-1=0 | A Y f
Asy=2 ; T \y=z2 " WL N
\ g

X =7 .
A2T4=0 _ .~
AR P

|

ASTAL AR
| -.I III L | ! -I

» T i R b
_ a ' J X S . X
NININIRAEY: : 2% =
5 | 1|

~. Solution Set ={-3,0}
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Q.15 2X427°_-20=0
Solution:
244276 _20=0 . N | 7
26 ~ { o \ Wy W [ ¢ .-;___
2*+=--20=0 2o WAV AN Y
ox - j \ | ]
2% +64< 202 =0\ VL) W e - (i)
Put 2 .—.-";!'.':>"-22X ‘":wz:.'. A - L
Equation (})\becomes | |
e [T 20y e G
AN 2216y —4y+64=0
y(y—16)—4(y—16)=0
(y—l6)(y—4)=0
Either y-16=0 or y—-4=0
As y=2* ; As y=2*
2°-16=0 ; 2'-4=0
2" =16 ; 2"=4
2" =2 : 2" =2
x=4 ; X=2
. Solution Set ={2,4}
Q.16 4*-3.2°4+128=0
Solution:
4*-3.2"°+128=0
(2?) -3.2°2"+128=0
27 —24.2°+128=0 (i)
Put y:2X:>y2:22x
Equation (i) becomes
y?—24y+128=0

y2 _16y_8y+128=0 ~ e ,-'I.;__'_:- . :I'.. ( '__- ._:-:.. _I 1

(v-18)(y-8)=0 T\ S\ (O e
Either 1 16=0,~.0r | 'y-8=0/ "~ 1"
N Asy =L L —As y=2"
‘ "; J I'-_‘_:'.| II.".:___I Dt J7 : X _ 23
WY S 2 | —
. Solution Set ={3,4}
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Chapter-4

Quadratic Equations

Q.17 3**'-123*+81=0

Solution:
31_123+81=0
32)(

-12.3" +81=0

# _3ed\ il O\ DO

 Putpy =3 ;:2"-:;"_’%2'{ L !

S NPSaEy F243=0

N

y? =27y -9y +243=0

y(y—27)-9(y-27)=0

(y—27)(y-9)=0

Either y—27=0 or y—9=0
As y=3" ; As y=3"
3=3 ; 3 =3
x=3 ; X=2

. Solution Set ={2,3}

Q.18 [X+£) —3(x+1)—4=0
X X

Solution:

2
(X“‘l) —3(X+£j—4:0
X X

Put X+1: y
X

Equation (i) becomes -
y?—3y—4=0

y2 _ 4\1 ;-+: _'.; -_.._II4 -:-MQ_ - .-__._:. \ 'II. '.”I- ._.- .II.l .II.

y(y-gaoario | |

e’

Wl ,

|

i 1€
| -~
Lo I
k| I
=
e
i~ I -\.
%, | ™
%, 'H.I I & =
b N L
%, e
L | -
| |
|

(i)
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Either B
y—4=0 or y+1=0 Ay o)

As y:x+1
X

X+—=-440 Famn AR T Vo 2l 3 G

X _-.__:.'_.. -I.. - -.\h :_ N . ,:..k\\\-_ X.- |
X2 —dxad 00| | L X120

| %7

-':'.I '.—bJ_r\/b2—4ac =—bi\/b2—4ac

X = : X
2a 2a

~(-4)+y(-4 -4 @) -40@)

X=

. Solution Set:{gi\/g’ _1i2\/§l}

Q.19 XxX°+x- 4+l+i_0
X x?

Solution:

.". ..
e '_."
1 — AN

1 L
X +Xx—4+=+==0 )

1 1 | 1
~ 1 - % ! AR
- | Ay [ \ | L
X X . —_— I - L I- 1 1 ! |._ e
o= |
-y

X+ +X+=-4=0 _ O R IAER IR RN A
X X T ‘-. e L R T T R O TR T A

X2 +—~—P4+X+—,-—~ﬁ’ 2 ’) AL W Ty
x~—f_'-. L )( TEETRY H\

| 4

X/“

=, | - L) -.-I(+ \ i
"u'&.]_f"l_(_l N al X =0 0

l 2
Put y=x+- = yzz(x+_j
X

Equation (i) becomes
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y?+y-6=0

y*+3y—-2y—-6=0 . H N\
vved-2y+3)=0 i 0
(y+3)(-y_-2):0 ! —y AL

Either '\ |\ 0 PRNBN
y+3:§.? | \ -.II .I.. -.:. \ A O;’ y_2:0

NN A=  Asy=x+e
.'.J| '_I L X

X

x+1+3:0 : x+1—2:0
X X

x?+3x+1=0 : X —2x+1=0

a=lb=3c=1 : (x-1)" =0

_ +J 2 _
X= b_: 4ac : Xx-1=0
a

_ 3+4/9-4
2

<
2

-. Solution Set :{l,

—3+5
)

(1Y 1 ¢~ OV U
Q.20 X=——| +3| x+—|=0 ~ H | .“;a.f-_ LA
X X B II--lI B ,I--'\-I 0 _,.-:-_ .\.I.I \ 'H..b‘ I| |: {-.-:-- :..-. e
Solution: o S = WAV WAV Y T

\-2 e . -II .'. II-' _.'I .'. '_I P '.I ."-\. e L
x—}| +3 A.};-\]yé,q_ AN D
X'Z‘ ._ '.l \ '. .'. \ '.:“‘*x_-\_ —
---.~_<;-}£—2+31w—} o

x2+i2+2+3(x+1J—2—2:0
X X
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2 - g ..
(X+1j +3(X+lj—4:0 Gy, 00 0
X X - -"-.H_ - L i1y |
Put X+—=y:>(x+—j =y e L T T L T T O T
Equati; Jrf()be(‘nr‘qC g \ B! ‘
y +3y (! 11 _ o

':'.:'W "4 —V 4=0
Yy+4)-1(y+4)-

(y+4)(y-1)=0
Either
y+4=0 or y-1=0
As y=X+l ; As y=x+l
X X
x+£+4=0 X x+£—1:0
X X
x*+4x+1=0 : x*—x+1=0
a=1lb=4,c=1 X a=1lb=-1c=1
X:—bi«/b2—4ac _ X:—bi«/b2—4ac
2a ’ 2a
44 -4 (D) -4

_4+‘\, 1i’\f—3 e ¢ '-\.‘ \ P -"_l
X= 2 X= “Ty Woame AV B g | 'H___;«.
2 - o~ LN [ . _
ey, .I |I \\.x --.--_.-_.
yTAE23 T\ 7 fJ*x/%f R\

‘ Solution Set :{—Zi\@, 1_f'}

Q.21 2x'-3x’—x*—-3x+2=0
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Solution:
2x* —3x° —x*=3x+2=0 e
Dividing by ‘x*’ [

2| X2+ 213+ ==1=4=0
W ALY XY

N N _'.:..:'.-I’-_{;tﬁrijz.—?{x+a—5:O ()

2
Put y:x+1: yzz(x+1j
X X

AL

Equation (i) becomes

2y*—-3y-5=0

2y*-5y+2y-5=0

y(2y—-5)+1(2y-5)=0

(2y-5)(y+1)=0

Either

2y—-5=0 or y+1=0

As y:x+1 : As y:x+1
X X

2(x+£}—5:0 : x+1+1:0
X X
2 . 2
2X+—-5=0 : X°+Xx+1=0
X

2x? —5x+2=0 : a=1lb=1c=1

e —b++/b?—4ac

2X2 —4x—x+2=0 ,

1+ 1D a1 (1) - -"n'_..--} Vo[ = | _ (
2X(X—2)—1(X—2):0 ; X:_'. IN'L-S )Q\".I"~ ..*_II :l .-__.. '.- :..__:\_..._-1_ -

~2)(2x=1)=0 W\ A0 L)

b — %N Eohs s
LI (] |_-\"'H._ \ _1i‘\/ I

2= || LD

- " J 1 i o
_ % |
NN
. ol ] N 2
'y Y Y
\ __.J | "‘-ul' .
1 % L

.. Solution Set = E,Z
2 2
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Q.22 2x*+3x®-4x°—=3x+2=0

Solution: e ,
%% 13x3 _Ax% —3x+2=0 =\ L~ J 75\ A |
Dividing by X%’ : M 1ERAER

2X2+?.V 4 _§+ 2 —.;_-C' -_I !

J N 'J z(xz +%- 2j+3(x —%) =0
2(x—%}2+3(x—§J=0 (i)

2
Put X— = = y:(x—lj =y?
X X

Equation (i) becomes
2y*+3y=0
y(2y+3)=
Either
y=0 or 2y+3=0
1 1

As X——=yYy ; As y=x—=—
X X

x—lzo ; 2(x—£]+3=0
X X

x?—1=0 : 2x—g+3=0

- &
X S g 1
e | i |
’ - o -
- 1 (A

i a1 11k
x*=1 : 2x +3x—-2= 0 = | ."*~-"'.‘- EIERAYJA R
- W N o\
x=x1 —~ \ "x + 4% ~< AFJ ' '-._k_}.-:-
=1 L o

oY 2»< x+?) ( 12) _).

| WALV T x+2=0  or  2x-1=0

RYNNN o C k==l x=2

*. Solution Set ={—1,1, —2,%}
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Q.23 6x*—35x°+62x*—35X+6=0

Solution:
6x" —35x° +62x> 35X +6 =0 - N [ 7
DiVidingby‘XZ’ _: X L E .. [ L ":__.-\.
6x2—35x+62—§+%:j._ Ph—Nr s i N b b |

G(X2 += )_%LK 1 ] FEZ ="

ARLRRER
Z|—-35| X+—|+62-12=0

\
XZ

6(x+£] —35(x+£j+50:0 ()

X X

X

2
Put X+ = y:>[x+1j =y’
X X

Equation (i) becomes
6y*—35y+50=0
6y*—20y-15y+50=0
2y(3y—10)—-5(3y—10)=0

(3y—10)(2y—5):0
Either
3y-10=0 or 2y—-5=0

As x+£:y , As x+£=y
X X

3(x+1j—10=0 ; 2(x+1J—5:0
X X

3x+§—10:0 : 2x+g—5:0
X X

3x?+3-10x=0 : 2x°> —5x+2=0

3x2 —10x+3=0 : X —dx—x+2=0~ [ [~ | (A0

= . v N [ e | e —
2 . .-. A T A m | N
3X"=9x—x+3=0 \ 2.)5(.:':—-1/--:1(_-;\%.)«—;(; o

x(x=3)-1(x-3)=0 [\ & [~ (- Dxdy=0) | |
(X 3, \_—3."':\(. ",.I)_I_-.g:“ m.-\,,."":_h L .. o \ 1% L P
X=3=011 4qri | B -l=0 sy x—2=0 or 2x—1=0

; X=2 x:1
2

.. Solution Set :{E,E,Z,B}
32
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Q.24 x4—6x2+10—%+

Solution: ~ Ll T
= s .__.-" 4 i .. ! i

= e |\ \ :

a / [ .:. b s

x* —6x*+0

2
Put x2+%:y:>(x2+i2j =y’

>

Equation (i) becomes
y>—6y+8=0
y?—4y—-2y+8=0
y(y-4)-2(y-4)=

(y=4)(y-2)=0

Either

A~ A\

AS y— A "fl —'l L] i:- .I K -
I|I ' IX'| ! I'. L] 1 I|____I' e X

P II| i 1 o
Lo} 4 11 1\
y—4=0 or — YI ?I ".0 RS
— i ! l\.____,l '-I ""\\_\__.-"""
71

iﬁ k]|1 )
#—’—4 0 ;

X*—4x?*+1=0 :

Y
= Ean
- — =3 0N
I 11
_ A"y \. i\ L } 1 1
- | ™ L, A
WS A | Aee—
(L N N VT
Y Y O R
5 |
! d
e ]
|
L

(i)
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Chapter-4 Quadratic Equations
Put x> =t = x* =t? : Put x> =t = x* =t? ey
——, - l"r'-.'\-'. I:-\ll I| '. I|
i . P AT RN
. - L’ \'.I : :'. L '-I\_.,: I I|._I b
—4t+1=0 ; -241=0 _~SN\/ [ /5 |\ oo™~
r'_'-\. II I, =\ § I :‘lq\' I' '\'x " f I' - .-'H"l. )
a=lb=-4,c=1 il an NS RIRR=N
I . \ 1 f |II i 1 _,-I 1 '\-x.__ -
r’:j,_'.,.._,ﬂ ';, A \ "\hf‘-:
el | Aad .,_“'.I AT | R
_l‘llllla_',l_l_ﬁ, \ '.I III --II '._h_:_'- - t_l:o
™, | 1 ‘I'na' I'. \ o
. |_*- "'-" "‘ll“l‘lljk : 2
QN NN T
\ t= X t=1
- 2(1)
+ - +
_4x\16-4 _4+12 ; As to
2 2
+
g4 2,3 ; x> =1
2
t=2+./3
As t= X Xx=+1
x2=2+43
X=+y2+43
. Solution Set :{il,ir Ziﬁ} Hﬁi,“’;-;:.; \
. P i |"- AR I| i L)
— (e (VU
I ~\ i
- I.'\—_",_".,, P I.I III '.II I|II |II '.II IlII 'II II'. I II .
3% 1 f L R |
- r '|I I|I| » II I',___ I'___.-
1 _;-""‘"--I



