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Chapter 6

Quadratic Equations '

POINTS TO REMEMBER

1. Quadratic Equation : An equation of the form ax? + bx + ¢ = 0, where a, b, c are real numbers |
and a # 0, is called a quadratic equation.

2. Roots of Quadratic Equation : A number say a is called a root of the equation ax* + bx + ¢ = "
0 if ao2 + bo + ¢ = 0. Value of a will satisfy the given quadratic equation.

3. Zero Product Rule : Let a and b be the two real numbers, then ab=0 = a =0 or b =0 or both
equal to zero. This is called zero product rule.

4. Method for solving the quadratic equation : (A) By Factorization :

(i) Make the given equation free from fractions and radicals if any and then put it into the
standard form ax? + bx + ¢ = 0.

(i) Now factorise ax’> + bx + ¢ into two linear factors.
(iii) Put each factor equal to zero (by zero product rule)

(iv) Now solve these linear equations, then we shall get two roots of the given quadratic equation.
(B) By Quadratic formula :

Let o and B be the roots of the quadratic equation ax* + bx + ¢ = 0, where a # 0, then

—b++/b% -4
o = \{B = and

2a

-b - \[ a? - 4ac
p= ;
a

Proof. ax’+bx+c=0
— 4a*x* + 4abx + d4ac =0 (Multiplying by 4a)
=5 4a%x? + 4abx = — dac |

Adding b? both sides, we get

4a2x? + 4abx + b* = b* — dac
— (2ax)? + 2 x 2ax.b + (b)* = b* - 4ac
= (2ax + b)* = b* — 4ac

- 2ax + b = —_I-.J b2 —4ac | (Taking square root on both sides)

2 —bi-\/bz —4ac_

X =
2a
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If o and B be the roots of the given quadratic equation, then

~b++b% -4
o= : \/ /74 and
2a
—b- \/ b? —4ac
e 2a
Note. b2 — 4ac is called the determinant of the quadratic equation ax® + bx + ¢ = 0 and is denoted
by D.
D =b% - 4ac

5. Some different forms of the quadratic equation
(i) Equations of the form :

.,/ ax+b = (cx + d)
We can find their solutions if ax + b >0 and cx + d > 0. |
Note. (/) We shall solve it first by squaring and then writing in the standard form.
(ii) We shall take only positive value of the square root.

(ii) Equations of the form

\/axz +bx+c =(dx+c)
We can find their solutions if ax? + bx + ¢ =0

Note. (/) We shall solve it first by squaring it and then write it in the standard form.
(ii) We shall take only positive value of square root.

EXERCISE 6 (A) T
- 2
Q. 1. Find which of the following are the o8| e [ iy D,
solutions of the equation 6x°—x—-2=0? % ‘2“ 2 E -2= 5 = > = -1=0
ol sl L ik, .
(i) i (i) e (iir) 3 | SAX= i is not a root of the equation
Sol. Givenequationisﬁxz—x—2=0 Br—%-2=0

It (if) Given equation is 6x* —x —2 =0
(/) If x = — isits solution, then it will satisfy

1
2_ X Substitutingx='-—in6x2—x—2=0
the equation. Now, substituting the value 2
| i ; | o 1
of x = — 1s the given equation. 6 (_.—) = (__) -2=0
- | 2 2
e AL R
Substituting X = > 6x—+—-2=0
- 4272

2 | |
1 1 3.3 .4

=6 —_— —_— - —2 3 S T —— —
(2) (2) bt el
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3+1-4 =0
.
0
— =10 ) =10
) =>
LHS = RHS
Ik :
S —5 I a root of equation
62 —x—2=0

(i) 62 ~x=2=0
o D5 :
Substituting x = 3 In equation
b= x—2=0

6(2) -(2)-2-0

Gxiﬁz—Z:O
D48

L sy

33

LHS = RHS

I ;
', X = 3 isa root of equation

6x°=x-2=0

-1 2
Q. 2. Determine whether X = £ and X = 7 are

the solutions of the equation 9 x*—3x-2=0.
Sol. Given equation 1s O £8x=2=10

G)-1fx = _Zis its solution, then it will satisfy

the equation. Now substituting the value

of x = % is the given equation.

()

1 1

=9x—+3x—-2
9 3
:2+§_2:9+9_2
95:8 9
18
ik 2=2-2=0
Hence. X — ;;;* 1s its solution.
(i7) Agaiﬁ, substituting the X B in the
equation
2
9 Zay o8 3 21 2
3 3
=9xi—3xg—2
9 3
:ﬂ_g_z :36—18_2
QioeTs 9
18
===1=2-2=0
2
2 . .
Hence; %= 318 also 1ts solution.
-1 2 _
K= s and X = 3 are the solutions of

the equation. ;
9 41 3 x — 2=0(Ans.

Solve the following equations by
factorisation :

Q. 3. 16x* =25
Sol. 16x%=25

= "16x2=25=0 = {4x): <5 =1
e at-b*=(a+b)(a-b)}
= (4x+5) (4x-5)=0 |
[Zero Product Rule]
Either 4x+ 5 =0,
then s :>x==-%
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Q. 4.
Sol.

h

Q.
Sol.

Q.o.
Sol.

or 4x -5 =0,

5
then 4x=5 = x=E

Hence, solution sct 1s {i:_i} Ans.
4.5 4

x*+ 2x =24

x* +2x =24

o X*+2x-24=0

= x2+06x-4x—-24=0

{ 2=06-4 }
20
= x (x+6)—4(x+6)=0
(x+6)(x-4)=0

[Zero Product Rule]
Either x +6=0,thenx=-06

or

e

x—4=0, thenx=4
Hence, solution sct 1s {—6, 4} Ans.

Es = ] 56

X2 -x= 156

S 2 156=10

= x2 - 13x+ 12x - 156 = 0
{'.‘—1:—13+12}
-156=-13x%12

=13+ 12(x-13)=10

e St 12) =0

[Zero Product Rule]

Eitherx =13 =0, thenx= 13

x+12=0,thenx=-12

Hence, solution set is {13, -12} Ans.

x2=11x= 42

x2 = 1lx = 42

= x*=1lx=42=0

= x2-1dx+3x-42 =0

)

or

e

:::>x(J-f.— 14)+3 (x-14)=0

0 P
Sol.

Q. 8.
Sol.

g
Sol.

(x=14)(x+3)=0
|Zero Product Rule]
Eitherx— 14 =0.thenx = 14
x+3=0,thenx=-3
Hence, solution sct 1s {14, -3} Ans.
X% — Tx £ 10 =0
x2-Tx+10=0
= x?=-5x-2x+10=0

{T~7=~5~2 }
10=(-3)x(-2)
> xx-3)-2x-5)=0
x=3)(x-2)=0

(Zero Product Rule)
Eitherx—5=0,thenx=15

or

mrer

or x—2=0,thenx=2
Hence, solution set is {3, 2} Ans.
x2+ 18x =40

x*+ 18x =40

=5 x5t 18400

= x2 + 20x — 2x —40:=0Q

{'.'18:2{}- 2 ]f
—40=20%(-2)]
=>x(x+20)-2(+20)=0
(x+20) (x=2)=0

|Zero Product Rule]
Either x + 20 =0, then x = — 20
x—2=0, thenx=2.

—

or
Hence, solution set 1s {-20, 2} Ans.
2+ 17 =18%

x2+17=18x

= x*-18x+17=0
=x2-x—-17x+17=0

{.‘.__ 18=-1- ]7}
=6k (-17)
=>x(x-1)-17x=-1)=0
x-1)(x-17)=0.

[Zero Product Rulc]|

=
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Q. 10.
Sol.

Sol.

0. 12.
Sul.

Eitherx =1 =0, thenx= |

or x-=17=0,thenx=17

Hence, solution setis {1, 17} Ans. ISuI.
It = 5x

3%t =5x :

= 3x% - 5=t

=x(3x-5)=0  [Zero Product Rule]

Either x=10

or 3x-5=0

then =D N

5
Hence. solution set is [U;g] Ans.

L (x+3)(x=3)=27

(x+3)(x-3)=27

it = D29 = x2=27+9
e S Q. 14.
= x2-36=0 Sol.
= {()?-(6)2} =0
= (x+6)(x-6)=0
{ca?-b*=(a+b)(a->b)}

|Zero Product Rule]
Eitherx + 6 =0, thenx=-06
or x—6=0,thenx=0
Hence. solution sct is {6, — 6} Ans.
x2-30x+216=0
x2-30x+216=0
= x2-18x-12x+216=0
=>x(x-18)-12(x-18)=0

=30=-18-12

{216=(—18)(—12)}
=>x-18)(x-12)=0

|Zero Product Rule| 01y
Either x — 18 =0, then x = 18 Sol.

x—12=0,thenx= 12
Hence, solution set 1s {12, 18} Ans.

or

Q. 13.

12x2+29x+ 14=0

012 %:14=1068
[168=21x%8

12x%2 +29x + 14 = 0 {.‘.29=21+8

= 12x2+2lx+8x+14=0
=3x@x+7)+2@x+7)=0

e (4x+7)(3x+2)=0.
[Zero Product Rule]
Either4x+ 7= 0, then 4x=-7
i
= X=——
4
or 3x+2=0(,
: 2
then 3x=-2 = xz—;
, : Teier 2
Hence, solution set 1s {—E e ?} Ans.
2x% - Tx =39
2x% = Tx =139

=22 -Tx-39=0
+2 x (=39) = -78
So=T==13+6 '
78=—13x%06

= 2x% - 13x+ 6x -39 =0
— x (2% = 13)+3 Bx = 1) =1

=3 2x-13)(x+3)=0
[Zero Product Rule]

Either 2x — 13 = 0, then 2x = 13
L5 =3 el

2 -
or x+3=0,thenx=-3

. =413 |
Hence, solution set is {7, = 3} Ans. |
10x2 =9x + 7

10x2=9x +7
| -.-10x(-7)=-70]' ;

e lﬂxz-—f)_x_’]:'(} {-.-_9=— 14+5

~70=—14x5
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Q. 16,
Sol.

Q. 17.
~ Sol.

= 10x2— 14x+5x-7=0
S (Bx=7)+1(Bx-7)=0

=5 " B5x-7(2x+1)=0
[Zero Product Rule]
Enhet Sk = =0, then 5x =7
7
= xX=—
5
or 2x+1=0,
1
then 2x=-1 = x=—3
, L7 4
Hence, solution set 18 {g o *2—} Ans.
15x2-28 =x

15x2 —x-28=0
—=15x2 — 21x +20x-28=0

+15%(=28) = —420}

S—=1==21+20
—420=-21x20

538 (5x-7)+4 (5x—7)=0

o (5x-7)(Bx+4)=0
[Zero Product Rule]
Either 5x -7 =0, then 5x =7
7
=8 X=—
D

or 3x+4=0,

-4
= 4= T R=——

then 3

7 -4
Hence, solution set 1s {F’T} Ans.

8x2 + 15 = 26x
8x2 + 15 = 20x
= 8x2 —26x+15=0
— 8x2 - 6x—-20x+15=0

5o 120
e 620
120=(-6) (=20)

}

Q. 18.
Sol.

@ il 1
Sol.

= 2x (4x-3)-5@4x-3)=0
= . {daes(Ox —8)= |

[Zero Product Rule]
Either 4x —3 =0, then4x =3

= =2
4
or 2x-5=0,

then 2x =3 =S x:—;—

O3 AR 3D
Hence, solution set 1s {*4—?} Ans.

3x2+ 8 =10x
3x% + 8 = 10x
=> 3x2 - 10x+8 =0
—3x2—4x-6x+8=0

R S— 24
S.=10=—4-6
24 = (—4) (~6) }
—x(Bx-4)-20CBx-4)=0
=5 Bx-4)(x-2)=0

[Zero Product Rule]
Either 3x -4 =0, then 3x =4

o P

3
or x—2=0, then x=2

4
Hence, solution set is {2, -3-} Ans.

x (6x—-11) =35
x (6x—11) = 35
= 6x2-11x-35=0
= 6x2-2lx+10x-35=0

' 6x(=35) ==210
S—=11=-21+10 :
-210=-21x10

S (RS (2x— 7) =0
=5 2x-7)(Bx+35)=0
(Zero Product Rule)
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Either 2x -7 =0, then 2x = 7

7
=3 X=—
2
or. 3xahd =10;
& 5
then Ix=-5 = x=—~§
. el
Hence, solution set 1s 373 Ans.
Q.20. GE(3x=7=TlT-39
Sol. 6x(3x- 7)=7 (7 -3x)
=% 18%% — 420 =49:= X
= 18x2 -42x-49+21x=1)
= 1Bx¥= 2] ¢ - g0
= 18x2-42x+21x-49=0
' 18%(—49)=-882
c=21=—-42+21
~882 = 001
=>0xBx-7)+7Bx-7)=0
= Bx=7)(6x+7)=0
|Zero Product Rule]
Either 3x—=7=0, then3x=7
7
=y X=—
3
or O6x+7=0,
then ox=-7 = x=_—7
6
AL L
Hence, solution set 1s B Ans.
Q.21. 2x* -9 x+ 10 =0, when
(i) xe N (i1) x € Q.
Sol. 2x2-9x+10=0
=232 -5x-4x+10=0
[ 2x10 =20
. =9=-5-4=20;
20 =-5x(-4) J

= XX+ 3L (e splE U

= 2x-5)(x=-2)=0
Either x-2=0,2x-5=0
[Zero Product Rule]
5
= v 2 = — -
X O W=

(/) Whenx € N :

5

As 2 € N and 5 ¢ N, so the solution set
={2}.

(i7) Whenx € Q :

Q. 22.
Sol.

Q. 23.
Sol.

As2 € Q and % e Q, so the solution set

= {2, 2} Ans.
2

4x*-9x-100=0, whenx € Q.
4x*-9x-100=0
=4x*-25x+16x-100=0

-+ 4 x -100 = =400

1. —0.= 25 1

—400 =-25x16

> x@x-25+44x-25)=0

= @x-25x+4)=0

[Zero Product Rule]
25

S 4x<2) =00 &8 x=T

s o

or
s SR R e e e
Whenlx e Q, then solution set 1s

o {—‘L %}Ans.
3x2+le+lO=0,wheanI
3x°+11x+10=0
=3x2+6x+5x+10=0

[ 10— 20
e g o
30'= G5

A

F
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W

L

J- 24.

Sol.

Q. 25.

Sol.

s (G A Qxk2) = 0

= HB B H)=0
' [Zero Product Rule]

Eitherx +2 =0, thenx = -2

or 3x+5=0,then3x=-35

i
i 3
When x € I, then solution set is {—2} Ans.
x+i=3-1-,x:t()

X 3
x+—l~:31-

X
, IS x* 10
= x+—=— =

T 3 o 3

= 3x2+3 = 10x

[By cross multiplication]
= 3x?-10x+3=0
e Oy 3=

s iaeh= 0
S—=10==-9-1
9=(-9)x(-1)

=3x(x-3)-1(x-3)=0
=5 x-3)3Bx-1)=0

[Zero Product Rule]
Either x =3 =0, thenx =3 '
S L= 0, then 3% = 1

— Jn:-"i
3
. ; 1
Hence, solution set 1s {335} Ans.
5x—£=18
3
5x-—‘§=18
by
. Sx%~351418
_J —
: 1

= 5x2-35=18x
- [By cross multiplication]
=5 5x2 = 18x= 35=0

{','51*:(—35):— I?S}
So—18==25+7
—175=-25x7
Syt — Sy —35=10
s e (—o) 1 (x—3) =10
= (x-35)Bx+7)=0

[Zero Product Rule]
Either x = 5 =0, thenx =3
or Sx+7=0,then 5x=-7

—7
= X =
5

, -7
Hence, solution set 1s { :“—"} Ans.

1

X

1

Sol. l(}x—;=3 = 10x* -1 =3x

0. 27.
Sol.

Either 2x - 1 = {}’ then X = l
- 1
ar ox =02 0eN e —<

Hence X =

= 10x*=3x-1=0
— 1062 -5x+2x-1=0
= S2x=1)+12x-1)=0

2x-1)Gx+1)=0,

2

)

Ans.

L.h|r—

1
23‘
13

% Solution set = {— — —}.

s
3a%x% + 8abx + 4b2=0,a# ()
3a%x% + 8abx + 4b% = ()
302 x4b% =12a%b? |

".8ab=06ab+2ab >
LlZazbz =0abx2ab

.
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Q. 28.

Ans.

= 3a*x? + 6abx + 2abx + 4b%* =0
= 3ax (ax + 2b) +2b (ax + 2b)=0

= - Lo ek T 2h B ox iy =)
|Zero Product Rule]
Either ax + 2b = 0,
then ax =-2b
—-2b
=5 X=—-
a

or 3ax+2b=0,

then 3ax=-2b
— e
' | I
Hence, solution set 1s §: , Ans.
a 3a

4 3% - 4 ax + (a® - b%) = 0, where
a:bre R o
42— 4 ax+ (P -b2)=0
4x2-2(a+b)x-2(a=b)x
i (g” B2 =0
—4x 2 (adtb)x—2 @ Dk
+(a+b)(a—b)=0
= 2 x| 2xi=(nsit)]
—(a-b)2x-(a+b)=0
> Q2x=(a=-b)Qx-(a+b)=0

Either 2xs{n—b) =l
= 2x=(a->)
(a-b)
X =

7 2
or 2x—(a+b)=0
= 2x=(a+b)

' “(a+b)
= X 5

When ab € R, then solution set 1s

{(a+b) (a—b)}

P N

Q. 29.

Sol.

()
(#)

Q. 30.

Sol.

5x2-12x—=9=0,

When () x € I (ii)) x € Q.
5% —12x~9=0

= 5x2-15x+3x-9=0

5% (=9) =-45)
S—12==-15+3 } §
—45:—_15>{3
=5 (x-3)+3(x-3)=0
=2 (x-3)5x+3)=0
|Zero Product Rule]

Either x—3 =0, thenx =3
or Sx+3=0,then5x=-3

2 Asd
5
When x € I, then solution set is {3}

When x € Q, then solution set is

-3
{3, ?}Ans.

2x2—1lx+15=0,
when (i) x e N (if)x e 1
2x2 —1lx+15=0
=2 -6x-5x+15=0
{-.-.2x15=3u }
—11=-6#5(—-3)
30=(-06)(-5)
=2x(x-3)-5(x-3)=0
= (x-3)(2x-35)=0
[Zero Product Rule]
Either x — 3 =0, thenx =3
or 2x-5=0,then2x=15
5

— X=—
T

(i) When x € N, then solution set 1s {3}

(i)

When x € I, then solution setis {3}

- ‘
- = e I} Ans.
{ze}ns
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M

0. 31

Sol.

0 32,
Sol.

)8

J3x2 + 11x+6V3 =0
J3x2 + 11x+ 64/3 =0

— J3x2+9x+2x+ 64/3 =0
3 %63 =18

S 11=9+2
18=9%2

..
~

= J3x(x+3/3) +2(x+34/3)=0

(x+3v3)(+/3x+2)=0
[Zero Product Rule]

Either x+34/3 =0, then x=-343

or: .ﬁx + 2 =0, then Jae= - )

e

bt Pl
N3
; . P
Hence. solution set 1s Lok ,———:}
| J3
Ans.

2/5x2 -3x-+/5=0
2-\/§x2 —3x—\/§=0
= 2/5x2 =5x+2x—+/5=0
| (245 % (=V/5)==10]

—3==5+2
~10==5x%2

i

i

= J5x(2x—-+/5)+1(2x-~/5)=0

< (2x—=+/5)(+/5x+1)=0
_ [Zero Product Rule]
Either 2x—+/5 =0, then 2x=+/5
Behi- x5
2
- J5x+1=0, then J5x=-1
=t S
5

Q. 33.
Sol.

0. 34.

Sol.

o] L0
25£ ns.

Hence, solution set 1s {

¥ (14 2) ¥ +42 =0
x2 ~(14+4/2)x+4/2 =0
xt—x —ﬁx+ﬁ=0
=) 0 (x—1)=0

TP

-

(x=1) (x=-+2)=0
‘ [Zero Product Rule]
Eitherx—1=0, thenx =1

Di‘ b —-\E = (), then x:ﬁ

Hence, solution set 1s {l,\ﬁ_ } Ans.

skl 3x—7
e RS
bl 3% 7
vd & 2 5cib

S @E+1)@2x=5)=CBx-7)(x-1)
[By Cross multiplication]
=%t = 5x+2x~5
=32 —3x=Tx+7

= 92— 5x 4+ 2x —5 - 3x2

g J= 7 =10
—x2+7x-12=0
x2-T7x+12=0
= x2-3x-4x+12=0

—=7=-3-4
. {12 =(-3) (—4)}
=x(x-3)-4x-3)=0
x-3)(x-4)=0
[Zero Product Rule]
Either x — 3 =0, then x =3
x—4=0,thenx=4

e

e

—

or

Hence, solution sct is {3, 4} Ans.
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M :

Q. 30.

Sol.

B | Syt |
T rdT P 7S
3x+1 S5x+1
T ldidnss

= (35 1) (T == (S = )
| By Cross Multiplication]
= 21x2 + 15x+ Tx + 5
=35x2+5x+Tx + 1
= b 2251513552 — 2 Al i)
— 14x2 + 10x +4 =0
=  7x?-35x-2=0 [Dividing by - 2]
=Sl — T3 D
{-:%(-2)_-14}
S=3==T7+2
—14=-7x2
=>7xx-1)+2(x-1)=0
(x-1)(Tx+2)=0
[Zero Product Rule]
Eitherx— 1 =0, thenx = 1

Ix+2=0, then 7x=-2
-2
X=—

7

e

or

=

| ‘ S
Hence, solution set is {137}' Ans.

5 S dp B
(2x+1)  (x+1)

8 §
-+ =
2x+1 x+1

ST 1) 6 (2D
C Q2x+D)(x+1)

d3x+3+12x+6 3
~  JxRap R

174+ H= ¢ 3

—

2x2 +3x+1 1

T

S22 DR 3= T
[By Cross Multiplication]

= 6x2+9x+3=17x+11
=084 3 O Bl i1 =0

= Ox* —8x =850

=  3x?-4x-4 =0 (Dividing byZ)
:>3x—6x+2x 4 =0

v3x(-4)=-12
So=4==0+2
~12=-06x%2
=>3x(x-2)+2(x-2)=0
= (x—12) £3x5:2 =10
|Zero Product Rule|
Eitherx—2 =0, thenx =2

ori::.3x +.2 =0, then S 2
2

= X==—
3

_ _ -2
Hence, solution sct is {2—3—} Ans.

2x
x—4

2x-9v 25
—- =

x—3 3

Q.3%

2% 2x-35

6% Vx% —8x—Sx +20
(x —4) (x-3) A

2 x?2

-19x+ 20 25

(x 4) (m=3ees
:>3(4x2—19x+2(])
=25(x-4)(x-3)=0
= 12x* =57 x+ 60
=25x2-75x-100x+300=0
= 12x2-57 x+ 60 |
=25x*-175x+300=0
= 12x*-57x+60-25 x2
+175x-300=0
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Q. 38.

Sol.

= - 13x*+118x-240=0
— 132118 x+240 =0

= 13x*-78x-40x+240=0
= 13x(x-06)-40(x-6)=0
= = 6).(13% -40) =0
Either x — 6 =0, then x = 6

or13x—40=0,then 13x=40=X =

: 4()
. Solution set = {6., 1—3} Ans.

x+3“l—x_4l
S0y . Y
x+3_l~x=4l
x—-2 X 4
e 30 Pt s 17
:> —_—

2 -+
2 G 8 (1) (= 2) & 17

: -

40

13

x (x—2) 4
X2 $3x-x+2+x° e LT
= x2 —2x 4
ndicd ok 2 17
N, 4

(2 +2) x4 =17 x (x2 - 2x)

[By Cross Multiplication]

8x2 48 = 17x2 = 34x
8x2 —17x2+ 8 +34x =0
= -9x2+34x+8 =0

— 9x2 — 34x — 8 =0 [Dividing by — 1]

—0x2 _36x+2x-8=0

« (2 9% (—~8)= —T72]
0. —34=-36+2
Sl 3GR2}

S 9% (x—-4)+2(x-4)=0
>x-4)Ox+2)=0

il

[Zero Product Rule

530,

Eitherx —4 =0_thenx=4
or 9 +2=0,then9x = -2

-2

Ty

-2

Hence, solution set 1s { : ";j“} Ans.

1 2 ¢

~+ =

(=2) (x-1) x

1 2 6

-+ =

=2 x-1 x
Ix(x-1)+2(x-2) . .6

=15 ¢1 x

x—-1+2x-4 G
=) =
x? —x-2x+2 x

3x—3 G

) 2 —
N =3xt2 X

= %(3x—5)=6 (x2-3x+2)

[By cross multiplication]
=532 = 5= 0x* = 18x + 12
S =B+ 18x=12=0
=>—-3x2+ 13x-12=0
= 3x2-13x+12=0

[Dividing by — 1]

= 3x2-9x—-4x+12 =0

s =00
S =13=-9-4
36:(—9)3"‘(—4)
=>3x(x-3)-4(x-3)=0
== (x-3)Bx-4)=0
[Zero Product Rule]
Eitherx —3=0,thenx =3
prt S3x=4=0 then3x="4
4

= X=—
3

: 4
Hence, solution set 1s {3,3} Ans.
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0.40. - 102 +9=0.

Sol.

Q. 41,
Sol.

Putﬁng x* =y, the given equation becomes

P —-10y+9=0,

Now, V¥ -10y+9=0
N
= y@=9-=1@-9)=0
= (2 =2) Cy=alij=al)
< y-1=0or y-9=0
either y=4" SoriEyi=
y=9 = ¥*=9 = x=+3
and y=1 = =] > x==1
. Solution set1s {1,-1, 3, — 3} |
4y* 332 +8=0

Putting y2 = x, the given equation becomes
4x°-Fx +H=0"

Now, 4x*-33x+8=0

4> -32x-x+8=0

4x(x—-8)-1(x-8)=0
x-8)4x-1)=0

Now,

<
~
—

St x=8"or 4x=l=x=—

4
Now,x=8::>y2=8=x=2ﬁ,—2ﬁ
Wi Bt

an —4::»}’ MEDU T

Q.42. PR +x1B_2=0

Sol.

3

Putting x1B3 = y, the given equation

becomes :

y+y-2=0.
S P2y =2=0
& wly2) =1 +2)=0
= y+2)(y-1)=0
&yt 2570y vor Yodinl
& y=-—2 or y=1
Now: ot liy=£t9 ot il oy
= =gl g

and y=1 = xP=1>x=01)=1
. Solution set 1s {— 8, 1} Ans.

Downloaded from https:// wwW.studiestoday.com

Q. 43.

Sol. Putting (—'—) =y in the given equation,

Q. 44.

Sol.

2
Aess -5(-—-" )+2=o, ]
x+1 x+1

Te
x+1

itbecomesZyz—Sy+2=0.
Now, 2)y>-5y+2=0

& - 2y —dy—ly+2=0
©2y(y-2)-1-2)=0
= a2 =111
< y—2=0o0r2y-1=0

1

&> Y=k or y:?
Now, y =2 = ey
i :>x+1

= XF2xctZ = v

HerRl e
% y—2 x+1 2

=i 2x=xRl 1
. Solution set= {- 2, 1}.
2(2x+3) 57 =68 2*=1);
The given equation can be written as
2% 23 L §7="683* —1) |
= (P8 -51=652)=65 "
Putting 2* = y in (7), we get :
7 28y — G8 G
8% 65y —gi H65—1
817 -65y+8=0
82 —64y—-y+8=0
8y (y-8)-1"(»—-8)=0
(= 8) {8y 1.
(Factorising left side)

J U 4 U

U.

y-8=0 or8y—1=0
(Zero-product rule)
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Q. 45.
Sol.

=yt oy =3

Hence, the roots of the given equation
are {3, — 3}.

2% _3x2524+32=0
g8t 3 (2M)2%+32=0
= (2%2-3%x4(2+32=0
= (22-12@H+32=0
Let 2* =y, then

Y -12y+32=0
= Y -8y—-4y+32=0
= y(r-8)-4@r-8)=0
= y-8)(y-4)=0
Either y— 8 =0, then y =8
ory—4=0,then y=4
(:')Ify=8,,tl*u=:n2"‘:=y==8=23
Fox=1
(ii) and if y = 4, then 2¥ =y = 4 =22
LXx=2
Hence, x = 2, 3 Ans.

Q. 46. .,[x+15 =x+3
Sol. -..}x+15=x+3

Squaring both sides,

(V3+15)" =(x+3)?

= x+15=x2+2%xxx3+9
=x+15=x>+6x+9
=x2+6x+9-x-15=0

= x2+5x-6=0

=x(x+6)-1(x+6)=0
= x+6)(x-1)=0

4 4. deen JZero Product rule)r
Eitherx + 6 =0, thenx=-6 |

(i1)

Q. 47.
Sol.

or x—1=0,thenx=1
Check (i) If x = — 6, then

LHS. =[x+15=1/-6+15=/9 =3
RHS =x+3=—6+3=-3
. LHS. #RH.S.

. X = — 6 is not its solution.
If x =1, then

LHS. =/x+15=,1+15=+16 =4

RHS.=x+3=1+3=4

~. LH.S. =R.H.S.

Hence, solution set'is {1} Ans.
\J2x+9 =(13 -x)

J2x49 = (13 - x)

Squaring both sides,

2
(../zx+9) = (13 - x)?
= 2x+9=169 -2 % 13 x x + x
= 2x + 9 = 169 — 26x + x2
— x2—-26x+169-2x-9=0

= ¥2—28x+160=0

= x2—-20x-8x+160=0
‘'w—28=-20-8
{160=(—20)><(—8)}
=x(x-20)-8(x-20)=0
= (x-20)(x—-8)=0
[Zero Product Rule]
Either x — 20 = 0, then x = 20
or x—8=0,thenx =38
Check : (i) When x = 20, then

LHS.=[2x+9 =,/2x20+9

= J40+9 =+/49 =7
RHS.=13-x=13-20=-7
.- L.H.S. # RH.S.

~. x = 20 is not its solution.
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(i7) when x = 8, then RHS. =2x-1=2x%x3-1
LHS. = ,[2x%9 =,[2x8+9 | j(_i_l
=\[16+9 =425 =5 < LHS. =RHS.
RHS.=13-x=13-8=35 " x= 15 1s also its solution
LGS, — KRS Hence, its solution set 1s {1, 3} Ans.
x = 8 1s 1ts solution Q. 49. J3x2 R o)

Hence, solution set'1s {8} Ans.

AR B4 01 S e
0. 48 i 3 (e o Solf YIRS -

Squaring both sides,

Sol. /3x%-2d@x=1)

et ees) (e
Squaringbuth sides. ("1 3x +x+3) :(x—3)

— 2 : = 3xt+x+5=x2-2xxx3+9
(\'EBX _2) = (&x=1) :>3x2+x+5+x2+6xf9=l}
= 3xZ 2 =42 =2 i n] + 1 =3 22+ Tx-4=0
) 3 3 i |
=3 4x —4l+1; IxH2=I( 22%(—4) = 8 |
=% oo xct =l +3 =0 2 n s gh it iyt SR ]
: =>2x“+8x—x—-4=0 g = 8x(=1)
2 PLIap AR el g
P 3=(~1)x(-3) =%k (x+4)-1(x+4)=0
Sx(x-1)=-3@x=1)=0 AR Gl RV T
- (x—1)(x=3)=0 [Zero Product Rule]
| [Zero Product Rule]' Eitherx +4 =0, thenx=-4
Eitherx—1=0, thenx =1 or 2x-1=0, then2x=1]
or x—3=0,thenx=3 1
= X=—
Check : (/) When x = 1, then 2

Check : (/) When x = — 4, then
L.H.S. = \/sz +x+5

Ll &: :.\Xsz Lo =\/3(l)2 W

= [3-2 =4/1=1

RHS. 2x-1=2x1-1=2-1=1 = 3(=4)2 +(—4)+5
L.H.S.=R..H.‘S. & =J3><16—4+5 ~
) x =1 1s its solution
(i7) When x = 3, then = \/48—4+5 =49 =7
L.H.S. =J§x2_2=J3x32 ) R.H,S..=x—3=-4-—3
' L2 %x);
b Sl e .- L.H.S. #RH.S.
2\[27__2 =J25 5 x =—4 is not its solution.
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(ii)'“’-_When X = .%., then

Q.50.

Sol.

)

LHS. = 43x2 +x+5

= V 3[-;—)2 +(%: +3

R 3.2 +20
=VZ+_+5=V 1
g5 5
B L5
1-6 5
RS =x 3 "“5"-3=—2—=*E
L:H.S. = R.H.S
L X= Ll is not also its solutions.

oL R
Hence, solution set is 1 Ans.

Find the quadratic equation whose
solution set 1s :

2
@ {2.-3} . (@) {—3, 3‘}

i
(#ii) {g:"*z-}

(i) . Solution set is (2, — 3)
Lx=2andx=-3

=i *y—tr=0land x+3=0
& EZ=2)ee + 3)=0

= x2+3x—-2x—-6=0

= x2+x-6=0 Ans.

. . 2
-.» Solution set is {—3,?}

2
.'_ —— AR d — —
X 3 and x 5
2
= x+3=0and x--§=0

e e gl (I—'S—] =

| Sx—2
= (x+3)[ xs )=0

=i e A 2) 0
= 5x2-2x+15x-6=0
5x2+ 13x—6=0 Ans.

=
. . {g _i}
(ii) ‘. Solution set 1s 5777
2 1
BT s and =

2
5
2 1
== +— | =0
> (=) (+3)
5x—2 2x+1 g
o MY s

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

= 10x* + 5x—4x-2=0
10x* +x—2 =0 Ans.

EXERCISE 6 (B)

—

Solve each of the following equations by
using formula :

O 52 2x-'3=0
Sol. 5x2-2x-3=0
- Comparing with ax® + bx + ¢ = 0, we
get
a=5b=-2,c=-3
—-bi\/bz —4ac
i 2a :
~(=2)%+/(-2)2 —4x5%(-3)
3 2x5
2+./4+60 2+64 2+8
EE O st 10 ... 10
28— 10
Hence x,= 0 =10=
and X =2_8=_6=—3 ;
AN 10 % 5

-3
Hence, solution set 1s {1-,- -5—} Ans.
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Q. 2. Oxé4 Tx=~2 =10 S __11_13__24__4
Sol. 9x2+7x-2=0 3 R s
Cmnparing with ax?+ bx + ¢ = 0, we get | 1 |
=9 he= T op =0 Hence, solution set 1s {g, *4} Ans.
—bt+[h2 —dac Q.4. 252 +30x+7=0
iy 24 Sol. Here,a=25,6=30,¢c=7
: D=5b%~4ac=(30)°-4x25x7
A _ TR -4x9x(2) | = 900 - 700 = 200
" | 2x9 -
St —b+ 4D =30 4/200
~7+.[49+72 RN e
L C-30£4100x2  -30+1042
-7+4121 =711 50 50
TgE e haall
. —7+ll 457 5
lence x, = ==
I8 V1% 9 . —3+~/_ nd x, = 3-42
L7 L AR s i NG guTiin T &
and x, = T = =—1
-3+J5 3550
9 Hence, x = S 3 Ans
Hence, solution set 1s { 9’ 1} Ans.
0.5. 52 -19x+17=9
Q.3. 4-1lx=3x" | Sol. Here,a=5,b=-19,¢=17
Sol. 4-11x=3x =3x2+11x-4=0 o [ B
Comparing it with ax? + bx + ¢ = 0, we get = (=192 -4%x5x% 17
a =3 0=l e =<8 =361 - 340 =21
2 2 _4q¢
AR b++/b2? —4ac b SRl
2 Bt - —
_ =112 —4x3x(-4) L(~-19) 4021, | 1831
; 2%3 " 2 %3 7 10
~11£[121+448  —11+4/169 _19£421
= = AR 10
= 118 | 9% 431 % <1 faN
= 6 s xl = 10 an xz - 10 \‘ 5
gl o2 ok 19421 19-421
Hence x| = 0 o 3 Hence, x = T B 10 A
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Q.6. 3x2—8x+2=0
Sol. 3x2-8x+2=0

Q. 7.
Sol.

Comparing it with ax? + bx + ¢ = 0, we get
a=3,b=-8,c=2

—bi\/bz —4ac
LoX=
2a .
EE T g
7 2%3
8+./64-24  8+4/40
8+,/4x10 82410
A 6 6
" “;ﬁa (Dividiag by 2)
4++/10 4-+/10
SoXy = 3 and x, = 3

Hence, solution set 1s

1310 : 4-55/10-
> Ans.

3 3

ﬁx2+ 10.1:— 8\/§‘=0

3x? +10x-84/3 =0

Comparing it with ax*+bx + ¢ =0, we get

a=\/§,b=10,c=48_\/§

—bin2—4ac
s 2a

_1044/(10)2 —4x/3 x(-8/3)
- i

-10+,/100+96  -10£~196
e an 23
~ 304

23

- Q.8.

Sol.

i v e

U028 . NG
q -10-14 24
ang.x L= —
R Rl )
. sl U 5105
V3xy3 3
= -4+/3

Hence, solution set 1s

2 —
{fa“‘d‘\":”}f&ns.
2x2 + ﬁx—7=0

22+ 7x-7=0
Comparing it with ax? + bx + ¢ = 0, we get

a=2, P o=

—b+./b? —4ac
g
2a
T £/ (NT)2 —4x2x(-T7)
9 2x2
-/ T £,/ 7456
D 4
SR TN T AN BN Oy
S T 4
SR kT
= 4
B Teiad 3 207 JT
b o — = =
' s 4 2
A R W L)
and x, = M :T:_ﬁ

/

J7
Hence, solution set 1s {'\ﬁ = Ans.
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Q.9. 6x*-31x=105 g ooy
Sol. 6x%—31x=105 R 3 e 6—224—6_ ﬂ.
= 6x2 - 31x- 105 =0 2 _
Comparing it with ax*+ bx = 0, we get =-3+6 [Dividing by 2] 5
a=6,b=-31,c=-105 i =—3+Jg'and x2=-—3—\fg
' *bi\/bz —4ac Hence, solution set is |
e :
2a {—3+\/g,—3—«f€} Ans.
—(=31)#+/(-31)2 —4x6x(-105) 1 : 1 |
= = e
26 QL G+ ar2] Gl
314£./961+2520  31++/3481 kg --2E-boY
3 12 > 12 ol T A
1 31258 x+2+2x+2 4
12 G (x+1)(x+2)  x+4
x,:“l“;”:?g:l; 44 4
¥ x%2 +2x+x+2 x+4
; 31 =39 B 7
X = — — e —
T o ol nis. . ;.
15 _7 x% +3x+2 x+4
Hence, solution set is {_Z_’T} Ans. = Bx+4)(x+4)=4x*+3x+2) ]
[By cross multiplications]
- = 3x% + 12x'+4x +16 = 4x° + 12x + 8
Q10 53 Axips = 32+ 16x+16—4x2— 12x—8 =0
). =
x+3  x+1 i e
2X+3 .. 3xLil

(x + 3) (3xeed =G vy (2y +3)
[By cross multiplication]

X2+ 2x+9x+6=2x*+3x+2x+3

32+ 11x+ 6 =2x*+ S5x + 3

3x2+ 11x+ 6~ 2x3= 5x-3=0

xt!+6x+3=0

Comparing it with ax? + bx + ¢ = 0, we get
a=1,b=6,c=3 |

—b++/b? —4ac
7 2a
~6£+/(6)2 —4x1x3
- 2x1

147

, =6+.[36-12 -~ 64424

p) )
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Comparing it with ax? + bx + ¢ = 0, we get
a=1,b=—4,c=-8

—b++b? —4ac
<36 2a
~(—4) 4/ (~4)? —4x1x(-8)
4 2x1
4+./16+32 4++/48
AR T L
4+.16x3  4+443
4 S ) Y

. x; =2+2,/3 andg =2-243
Hence, solution set is

{2 +_2ﬁ,2-—2-/§} Ans. |
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oo STk ] | _10+£44x19 1022419
b PP N z 2 2
g ot 310 - =5i«/5
—+- — . = — . == .
ol. b 5 M 3 | . —5+,\/—§—5+436—936
i - - g =5_./19 =5—-436 =064 Ans.
O (9 (rg2) . 10 Y ek P
' (x=2)(x-4) 3 ~ Sol. Given Equation s : x>~ 5x—10=0
X2 —4x— x+4+x2-2x=3x+6 10 On comparing with, ax?+bx+c=0
= = a=1,b=-5,¢c= —-10
x% —-4x-2x+8 3
: ~-b+t b’ -4
2x2 —10x+10 10 . x= Vb? - dac
= = 2a
2 _6x+8 3 -
= 3(2x2 - 10x + 10) = 10(x% — 6x + 8) = (= S)i\/(— 5)° —4(1)(-10)
[By cross multiplication] ¥ i
= 6x% — 30x + 30 = 10x% — 60x + 80
— 632 — 30x + 30 — 10x2 + 60x — 80 = 0 L 3EN25+40
= —4x2 +30x-50=0 L 3
= 2.x2—_15x_ +2‘5=02 [Dividing by —2] 54465  5+8.06
Comparing it with ax“ + bx + ¢ = 0, we get = x= -
a=2,b=-15,c=25 - . 2
5+8.06 13.06
—bi\/bz—ﬁlac - = = . =653
A | 2 2
; 2a
5= R.066kh.&-3006
SIS [ (—15) 2 —4%2x25 i e 53
- gD x—653 1153 Ans.
0. 1522 - Ee3 <1
154/225-200 15£+/25 1545 Sol. 2x2 - 6x +3 =0
3 4 e 4 Comparing it with ax? + bx + ¢ = 0, we get
gy 20 - a=2,b=~6,c=3 .
X = = =5 ,
4 4 | —bi\ﬁ)z —4ac
[8=8 1045 B 24
L T T
o b (66 4% 2x3
2 &
Hence, solution set is {5,3} Ans. 2x2
L 13. x2-10x+6=0 2001) _ 62436-24 _ 61412
Sol. Here,a=1,b=-10,c=6 3 &
D=b*-4ac=(-10° -4 x1x6 _ 6+44x3 61243 3%43
=100'= 24 = 76 ‘ T e A 1h
: Dividing by 2
| —b:t\/bz-—tlac —(—10)iﬁ | A (J_ g by 2)
- %
~ 2a . 2x1 x123+ 3’andxz——:j-'——z-—

Downloaded from https:// www.studiestoday.com




Downloaded from https:// www.studiestoday.com

82 Arundeep's Fau#dation Math-X
3443 3-43 ALLe —bix\/bz—ﬁlac £
Hencc, solution set 1s TRy Ans. By using formula, x = Y ,we obtain
Q.16. 3x2-32x+12=0
Sol. Here, a=3,b=-32, c= 12 . ~(-3)+4/(=3) —4x1x(-9)
D=0 —dac—32) "~ 4 %3 %12 2x1
Ry 3+4/9+36 3+4/45 3+4/9x5
_ r_—biﬁ_—(—32)i1f880 =X = 5, A
g i A 2 x3 '
3345 3%3x2.236
 32:4x220" 32£24220° 1684200 a0 s o g oan s SEE D)
s i L 346708 9708  3.708
. e BT 2t TR
3 x=4.85 or —1.85 (correct to two decimal places)
£ 16 — /220 # 16 -14-83 . 1-17 — 0-39 Q.19. Sx(x+2)=3 :
g 3 3 Sol. 5x (x +2) =3
sl =52+ 10x=3 = 5x*+10x-3=0
Q. 17. Zx x_7' Herea=5,b=10,c=-3
1 D = b2 — 4ue=(10}"=4%5 % (=3}
Sol. We have 2x—; = T, Axt—1 =Tx =100 + 60 = 160
— 22-Tx—1=0 ) _ —bEyb? —dac _~104/160
Comparing (1) with ax® + bx + ¢, we get, 3 2a na by
=2,b=—-7,¢c= -1
: 1 . —1044/16x10 _ —10+4410
 —b+b? —4ac Rt 10
i s A f - -10+4(3.162) _ —10+12.648
- = 10 10
=7 £E7) - 4R)x (1) oo s FABEI%EEgROARE L SRR CE e
2 %2 sl el W e
74 JAO LR g o1 }57 e —10—12.648=—22.648 & juiitan
= - 5 10 10 |
4 4 |
= | e = x=0.26, — 2.26 Ans.
' TN i AR FEN L Q. 20.Solve the following quadratic equation and
4 4 give the answer correct to two significant
Lo =T33 figures. (2009) |
= Ao L e S ) 42 - Tx+2=0 -
2 i
14.55 ~055 S{_IL de”—Tx+2=0
s JC:_"_4 or x:—“‘—‘“’4 2 7 4+ f49_32_: 7-{_—@ :>x=7'|_.'4.12
= x=3.64. or x= —0.14 Ans. 8 8 8
Q.18. x*-3x-9=0 _ _ 11.12
: B king (+ = ——— =i
Sol.The given equation i1Sx>—3x—9=0 THngRENGE 8
b, 9 i : 2.88
G e i & Taking (- ve) sign x = —— = 0.36
a=1,b=-3,¢c= -9 8 |
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EXERCISE 6-C

he following equations without actually
solving it :

Bl ¥~ 8 +.7=0
Sol. In equation

-8 +7=0
a=1,?3=-—8,c=
: D = b% - 4ac
; =(-8)P%-4x1x7=64-28=136=(6)?

** D > 0 and is a perfect square
.. Roots of rational and distinct Ans.
“$0.2. 6x2 + 7x — 10 = 0
Sol. In equation
e+ Ix - 10=20
a=6,b=7¢c=-10
D = b? - 4ac

= (72 -4 % 6 x (- 10)
= 49 + 240 = 289 = (17)?

D > 0 and is a perfect square
Roots are rational and distinct Ans.
B 3. 25x2 + 30x+ 7 =0
Sol. In equation
25x2 + 30x + 7 =0
=25, b=30and c =7
. D = b% - 4ac

= (302 — 4 x 25 x 7
= 900 — 700 = 200 = 100 x 2

= (10v2)

‘D > 0 and is not a perfect square

.. Roots are irrational and distinct Ans.
Q.4. 15x2 - 28 =x

#Sol. In equation 15x* — 28 = x

for 152 — x - 28 = 0

2a =15, b = -1, c—-—28

;D = b? - 4dac

s ¥=(- 1 - 4 x 15 x (- 28)

g Q= ’l + 1680 = 1681 = (41)?

8 D> Q md s a kperfect lquare

Discuss the nature of the roots of each of

Downloaded from Qitps:/www.studiestoday.com
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Q. 5. 16x% = 24x + 1
Sol. In equation

16x% = 24x + 1
= 10 —28x =-1=9
=16, b= -24,¢c = -1
. D = b% - 4ac
=(-24) -4 x 16 x (-1)

= 576 + 64 = 640 = 64 x 10 = (g/70)’

D > 0 and not a perfect square
Roots are irrational and distinct. Ans.

Q. 6. 2x2 - 2 f6x +3 =0

Sol. In equation 2x2 — 2./gx + 3 =0
a=2,b= -2J6,c=3

D=b<4ac = (——2-\/3)2-—4><2><3
=24 -24 =0
D=0
Roots are real and equal Ans.
Q 7.2x2 + 2x + 3 =0
Sol. In equation
2x* +-2x+ 3 m» 0
a=2,b=2,c=3
D = b? - 4ac
=2 -4 %2 x3 =4_-24=220

=-@x5) =- (25)

D < 0 and not a perfect square
Roots are not real and unequal
or roots are imaginary and unequal. Ans.
Q.8.2x%-5x-4=0
Sol. In equation,
2x2 - 5x -4 =0
a=2,b=-5¢c=-4
D=5b%-4ac = (-5)2 -4 x 2 x (-4)

=25 + 32 = 57 = (/57)
D > 0 and not a perfect sqy[larc
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.. Roots are irrational and unequal. Ans.
Q.9.5x2-13x-6=0
Sol. In equation,
x2-13x-6=0
a=35,0F=13¢c==06
D =52 —4ac = (- 13)%%
=169 + 120 = 289 = (17)?
D > 0 and is a perfect square.
Roots are rational and unequal Ans.
Q 10. 9x2 - 6x +1 =0
Sol. In equation,
x?—-6x+1=0
a=9 b=-6,c=1
D =Vp? L 4qé e i 6)1n AMRN0 T ]
=36 -36=0
D=0
Roots are real and equal Ans.
Q 11. 3x2-2x+5=0
Sol. In the equation,
3x2 - 2x+ 5=0
a=3b=-2,¢c=5
D =b%2=4ac - = (- 2P Ak 3.%5

=4 - 60 =-56 == (4 x 14) =

D < 0 and is not a perfect square
Roots are imaginary and unequal. Ans.

Q.12 2% £ Dela=h

Sol. In the equation
X2 + 2x43-1=0
x2+ 2 3x-1=0
a =gla be253 ha =1

D = b? - (2\5 )2 —4x1x(-1)
=12 + 4 =16 = (4)*
D > 0 and is a perfect square.

or

4dac =

Roots are rational and unequal Ans.

Find the values of k for which each of the

following equations has equal roots.
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(o)

~ Either k + 6 = 0, then k = - 6
ork—6 =0, then k = 6
;. k=6, — 6 Ans.
Q.14. x> -2kx + 7k - 12 =0
Sol. In the equation

XX —2kx + 7k - 12 =0
= x2-2kx+ (Tk-12) =0

Q13.%*+kx+1=0
Sol. In the equation

- =k% - 36

gt
=Y

Here a =1, b=-2k, ¢c = Tk — 12
D = b* - 4dac
= (- 2k -4 x 1 x (Tk - 12)
= 4k — 28k + 48
Roots are equal.
D=0

Bl i

Either kK — 3 = 0, then k = 3
or k —

Q. 15. (3k + 1x® + 2k 1 P&+ =1
Sol. In the equatton '

= 412 + 8k + 4 — 12k — 4k = —8K* + 4 + 4k

ca=9, b=kec=1

‘Here =

X +lkx+1=0

D =:b%2 —4agc = (BF="4:x885 %]

Roots are equal.
D=20

k* — 36 =0
(k+6) (k-6)=0

= k2 - (6) =

4k — 28k + 48 = 0
el Y T[]

- 3k—4k+12=0
k(k-3)-4G-3:=0

(oot D)l ey =0

(Dividing by 4)

4 =0, then k = 4
= 4, 3 Ans.

Gk + Dx? + 2(k + x 5=~

3k + 7, be= 20 =l
D = b2 — 4ac

=R&k+1))P-4x Bk+1) xk

= 4(k2 + 2k + 1) — 4k (3k + 1)




sl
e
LV
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H

= -8k + 4k + 4
Roots are equal
D=0

— 8k +4k+4=0
2k - k-1=0
=22t —1 = 0
=2kk-1)+1(k-1)
=0k-1) 2+ 1)
Either k= 1 =0, then £k = 1
or2k + 1 =0 then 2k = - 1

(Dividing by — 4)
—

1
Hence k = 1, A5 Ans.

e~ 2(5 + 2k) x +'3(7 + 10k =0
Sol. In equations
—2(5+2k)x+3(7+10k)—0
a—l,b_—-2(5+2k)andc_3(7+10k)
D = b% - 4dac

SN 2E)]*— 4 % 1 x 3 (7 + 10k)
4(25 20K+ 4k%) — 12 (7 + 10k)

= 100 + 80k + 16k* — 84 — 120k
= 16k — 40k + 16

Roots are equal
D=0

16k* — 40k + 16 = 0
2k2 - 5k+2 =0
2k2 — 4k -k+2=0
2kk -2)-1(k-2)=0
(k-2)2k-1)=0
Either kK — 2 = 0, then k = 2
or 2k -1 =0, then 2k = 1

(Dividing by 8)

y 444 U =

= k=

1
.
-1-Ans
5 Ans.
B R (Rt e b 20k )+ (& +8) = 0

Sol. In the equation

Hence k = 2,

A2 +2k +3) x + (kK F8)=
a =kl =120k + 3) and'c =k + 8
D = b? - 4ac

= [2(k + 3)]* — 4(k + 1) (kK + 8)
= 4(k2 + 6k + 9) — 4 (K* + 9% + 8)
= 4k2 + 24k + 36 — 4k* — 36k — 32
= - 12k + 4
Roots are equal
D=0
- 12k +4=0

i

2 ka3

= = =12k = -4

1

Hencek=§Ans.

Q.18. b+ kx + 1 =— 4x* —x
Sol. o2 + kx + 1 = — 4x* — x

= ‘2 + ket 1+ 4x:+ x
i i b A G el
£y (ki F) &g =10

Herea=k+4, b=k + 1, c

0=
= x (k + 4)

1

D = b* - 4ac
=(k+12-4x (k+4) x1
= k2 + 2k + 1 — 4k — 16

= k2 — 2k - 15

Roots are equal

D=0

BE-2k-15=0
B -5Sk+3k-15=0
ktk=5)+3(k-=-5=0

(=u3) (& + 3) =0

Either kK — 5 =0, then £k = 5 0rk+ 3
then k = -3

Hence k = 5, —3 Ans.
Q. 19. 3x* = 4(kx - 1)
Sol. 3kx* = 4(kx — 1)
e iy — 41— 3k’ — 4kx + 4
Here a =3k, b=—-4k, c = 4
;. D = b? - 4ac
= (— 4kP — 4 x 3k x 4
Roots are equal

SRRV R R

—

= 16k* — 48k
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0 D = - 16k* — 48k = 0
= KB-3k=0 (Dividing by 16)
= k(k-3)=0

Either £ = 0

ork—-3=0, then k=3
Hence k = 0, 3 Ans.

Q. 20. If a, b, ¢ € R, show that the roots of
the equation (@ — b)x* + (b+c—-a)x—-c =
0 are rational

Sol. a, b, c € R
(a-b)x*+b+c—-a)x—-c=0
Here A=a-b,B=(0b+c-a)and C = —¢

D = B? - 4AC
=b+c-a)Y-4(a@->b(-oc

=h2+ ¢t + q* + 2bc - 2ca - 2ab + 4dac -
4bc = a* + b* '+ ¢*'= 2bc + 2ac’—- 2ab

= (a + ¢ — b)
D 1s a perfect square and D=0
Roots are rational.
Hence proved.
Q. 21. If the roots of the equation

(C2 — ﬂb) .xz e 2((12 == bf,') e (bl — CIC) — 0 are
real and equal, show that either (@’ + b*> + ¢ =
3abc) or a = 0

Sol. In the equation,
(c2 - ab) ¥* —2(a* — be)x +.(0: —ae)
A=c-ab,B=-2(a* - bc) and C = b* — ac
D = B2 - 4AC ,
= [-2 (@*> — bc)])* - 4 (c? — ab) (b* — ac)

= 4(a* + b*c* — 2a’bc) - 4 (b*c? - ac® — ab?
+ - hia)

= 4q* + 4b*c? — 8a*bc — 4b3*c?* + 4ac® + 4ab’
— 4a*bc

= 4a* — 12a*bc + 4ac® + 4ab’
=4a [a® + b’ + ¢ — 3abc]

Roots are real and equal

D=0 |

4a (a® + b + ¢3 - 3abc) = 0
= a(a® + b3 + ¢ — 3abc) = 0 (Dividing by 4)
Either a = 0

ora’+ b+ - 3abc =0
= a3+ b + 3 = 3abe

Hence a® + b3 + ¢3 = 3abc or a = 0 |
Q. 22. If a, b, c are rational, prove that the
roots of the equation (b — ¢)x* + (¢ — a)x +
(a — b) = 0 are also rational. -’
Sol. a, b, c are rational in the equation,
b-c)x*+(c-a)x+@-b)=0
Here A=b-c¢c,B=c—-aand C=a -5
.. D =B2 - 4AC
= D =ic—af - 40 +c) =
=c* + a* - 2ca — 4(ab - b* — ac + br)
=c? + a’> — 2ca — 4ab + 4b* + 4ca - 4bc
= a* + 4b* + ¢? — 4ab — 4bc + 2ca
= (a)* + (2b)* + (¢)* — 4ab — 4bc + 2ca
= (a — 2b + c)?
D 1s a perfect square and D = 0
Roots are rational.
Hence proved.

Q. 23. Prove that the equation 3x> + 7x + 8
= 0 1s not true for any real value of x.

Sol. In the equation,

3x* +ix + 8= 0

a=3,b=7¢c=8

D=b2-4ac =(7%-4x3 x 8

=49 - 96 = - 47

D=0

Roots are imaginary or roots are not real.
Hence, value of x is not real.

Hence proved.

Q. 24. Show that the equation. x* + ax — 1 =0
has real and distinct roots for all real values of a.

Sol. In the equation .
X*+ax-1=0
Here A=1,B=q, C=-1
D = B2 - 4AC
= -4x1()=a+4
D > 0 (as a? and 4 are both positive)
. Roots are real and distinct for all values
of ‘a% ' |
Hence proved.
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