Class X Chapter 10 — Quadratic Equation Maths

5 . :
=3x——= iE (Taking square root on both sides)
:>3x——:E or3x—l:—§

2 2
:>3x=§+l:E:3 or 3x———+—:—i:—2
2 2 2 2
2

Hence, 1 and — 3 are the roots of the given equation.

7. 8’ —14x-15=0

Sol:
8x* —14x—-15=0
—=16x" —28x— (Multiplying both sides by 2)
=16x" —28 I 2 4
AV CIQA |
= (4x) -2 (E] [Adding > on both sides]

=>4x——= J_r% (Taking square root on both sides)
4x—z:—3 or 4x—1—E
2 2
:>4x:£+1:E:10 or 4x:——+—:—§:—3
5

> x=—o0r x=—
2

5 . :
Hence, 3 and — 7 are the roots of the given equation.

8. 7x’+3x-4=0
Sol:
Tx* +3x—4=0
=49x* +21x—-28=0 (Multiplying both sides by 7)
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10.

—49x* +21x =28

3 (3Y 3V 3
= (7x) +2xTxx=+| = | =28+|= [Adding | = | on both sides]
2 2 2 2

2 2
2 4

4 2

3 11 . :
:>?x+5:i5 (Taking square root on both sides)
:>?'Jc+izum’?x+§:—E

2 2 2

7e=d 3 8 4= 3_ 14

2 2 2 2 2

4
=>x=—or x=-1

7

3x? —2x—1=0
Sol:

class24

= 9x” —6x— Multiplying both sides by 3)
=9x* —6x=3
= (3x)’ —2x3xx1+1> =341 [Adding 1% on both sides]

=(3x-1)" =3+1=4=(2)

=>3x-1=%2 (Taking square root on both sides)
—>3x-1=2o0or3x-1=-2

—>3x=3or 3x=-1

1
=D x=lorx=——
3

1 . :
Hence, 1 and 3 are the roots of the given equation.

5x°—6x—2=0

Sol:

5x*—6x-2=0

=25x* -30x-10=0 (Multiplying both sides by 5)
=25x" —30x=10




Class X Chapter 10 — Quadratic Equation

Maths

11.

= (5x)’ —2x5xx3+3* =10+3 (Adding 3’ on both sides)
= (5x-3)"=10+9-19
=5x-3= J_rJl_9 (Taking square root on both)
:>5x—3:Jl_9 or 5x—3:—Jl_9
:>5x:3+s/1_9 or 5x:3—J1_9
3+419 3-419
= 5 or x = 5

3+;/1_9 o 3—;/1_9 e 3—;/1_9

Hence,

2 5
Z_Z42-0

2
X X

Sol:

%—2+2:0
X X

2—5x+2x?
=

= 2x" —5x | CIGSS24

= 4x" —10x +2 Multiplying both sides by 2)

= (2x) - 2x2xx2 J{ J ( ] [Adding G) on both sides]
2
4

| . .
Hence, 2 and 3 are the roots of the given equation.

are the roots of the given equation.
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12.

13.

4x7 Jr4\bx—(a2 —bz) =0

Sol:

4x° Jr4\bx—(a2 —bz) =0

—=4x" +4bx=a’ -b’

= (2x)’ +2x2xxb+b* =a* —b* +b* (Adding 5* on both sides)
= (2x +b)2 =a’

= 2x+b=+a (Taking square root on both sides)
=>2x+b=aor2x+b=-a

=2x=a-bor2x=—a->b

a—b a+b
x
2

Hence, a;b and _a+b

are the roots of the given equation.

—(\E+l)x+ 2=
Sol:

(e class24
:>x2—(\/§+

2 \/E+l 2
=>x —2xx><( 3 ] :_JEJ{T]
[Adding [\E;l on both sides]
J5+1 [ az+2+14242 _2-22+1_(2-1)
A 4 T4 2
[ ] [ ] (Taking square root on both sides)

LR R
:JE+1+J§—1 or xzﬁﬂ_ﬁ—l

2 2 2 2
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14.

15.

=x=

2
Hence, V2 and 1 are the roots of the given equation.

J2x* —3x—2J2=0

Sol:
Y252 —3x—2J2=0
—2x? —32x—4=0 (Multiplying both sides by /2 )

= 2x’—32x =4

= (V2x) —2x4/Zex +(J [—J [Addjng[%}z on both sides]

A

Hence, 2\/5 and —72 are the roots of the given equation.

B2 +10x+703 =0

Sol:

2 +10x+73=0

—3x% +103x+21=0 (Multiplying both sides by /3)
= 3%’ +1043x=-21

= (\Bx)z +2x J?jx x5+5*=-21+5" (Adding 5* on both sides)

:>(\/3_x+5)2:21+25:4:22

= J?Tx +5=42 (Taking square root on both sides)
=Bx+5=2 or BBx+5=-2
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16.

1.

:>\/§x:—3 or \/gx:—?'

Sx=——fg=-"3 or x=—px==

Hence, —3 and e are the roots of the given equation.

3 7
3 NE)
73

By using the method of completing the square, show that the equation 2x”> + x+4=0 has
no real roofs.

Sol:

2x* +x+4=0

—4x* +2x+8=0

—4x* +2x=-8

2
:>(2::c)2 +2x 2xx%+(%) :—8+(2

2
:>[2x+%] :—8+l:—ﬂ<0

But, [Zx + l
2

So, there is n
Hence, the giv

2x* —7x+6=0

Sol:

(i) 2x*-7x+6=0
Here,
a=2,

=-7,

c=6
Discriminant D is diven by:
D=b*—4ac
:(—T*’)2 —4x2x6
=49-48
=1

(i) 3x°—2x+8=0

Exercise -10C

Here,

(Multiplying both sides by 2)

2
[Adding [%} on both sides]

sS4

1sfying the given equation.
o real roots.
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(iii)

(iv)

™)

a=3,

b=-2,

c=8

Discriminant D is given by:
D =b*—4ac

= (—2)2 —4x3x8

=4-96

=-92

2x* —52x +4=0

Here,

a=2,

b=-5V2,

c=4

Discriminant D is given by:
D =b*—-4ac

(g

c:—Z\E

Discriminant D is given by:
D=b"—4ac
:(2\/5)2—4x\/§><(—2ﬁ)
=(4x2)+(8x3)

=8+24

=32

(x—l)(2x—l):0

—=2x*—3x+1=0

class24

Comparing it with ax® +bx +c =0, we get
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a=2,b=-3 and c=1

~. Discriminant, D =5* —4ac=(-3)’ —4x2x1=9-8=1
(vi) 1-x=2x"

=2x> +x-1=0

Here,

a=2,

b=1,

c=-1

Discriminant D is given by:

D =b*—4ac

=1"-4x2 (-1)

=1+8

=9
Find the roots of the each of the following equations, if they exist, by applying the
quadratic formula:

2. x*—4x-1=0
Sol:
Given:

x* —4x—1=0"
On comparing it
a=1Lb=—4 and c=-1
Discriminant D is given by:
D= (52 — 4ac)

class24

x+c =0, we get:

:(—«4)2 —4x1x(-1)
=16+4

=20

=20>0

Hence, the roots of the equation are real.
Roots @ and f are given by:

ye —b+D _ —(-4)++420 _ 4425 _ 2(2+\/§)

2a 2x1 2 2 (2+J§)

_—b—D _—(4)-+20 _4-25 2(2-45) ~(2-45)

2a 2 2 2

B
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Thus, the roots of the equation are (2 + \lg ) and (2 - Jg )

3. x*-6x+4=0
Sol:
Given:
x'—6x+4=0
On comparing it with ax® +bx+c =0, we get:
a=1,b=-6and c=4
Discriminant D is given by:
D= (52 — 4ac)
:(—6)2 —4x1x4
=36-16

=20>0
Hence, the roots of the equation are real.

Roots @ and g are given by:

Thus, the roots of the equation are (3+2J§) and (3—2J§).
4. 2x’+x—4=0.
Sol:
The given equation is 2x” +x—4=0.
Comparing it with ax® +bx +c = 0, we get
a=2,b=1and c=—4
- Discriminant, D=5 —4ac=(1)’ —4x2x(-4)=1+32=33>0
So, the given equation has real roots.
NOW,JI_): \/33
o -b+JD _ —1+J3§: ~1+4/33
2a 2x2 4
_—b—JD -1-33 -1-33

2a 2x2 -

B
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Hence, are the roots of the given equation.

—1+4J3_33nd —1—4J3_3

5. 25x* +30x+7=0
Sol:
Given:

25x% +30x+7=0
On comparing it with ax® +bx +x =0, we get;
a=25,b=30and c=7

Discriminant D is given by:

D= (b2 — 4ac)
=30*—4x25x7
=900-700
=200
=200>0
Hence, the roots of the.equation are real.
Roots e and £
- Fchgp&:?_4 30+102 _@(I‘Gﬁs_sgﬂ)
1 % 50 50 5

=N —30—10\/5_10(—3—5)_(—3—\/5)
=" so 50 5
onare 2 (342)
Thus, the roots of the equation are and .

6. 16x +24x+1
Sol:
Given:

16x* +24x +1

=16x" —24x-1=0

On comparing it with ax® +bx +x =0, we get;
a=16,b=-24 and c=-1

Discriminant D is given by:

D= (b2 —4ac)

=(—24)" —4x16x(~1)
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=576+ (64)

=640=>0

Hence, the roots of the equation are real.
Roots @ and f are given by:

,_—b+D _—(-24)+/640 _ 244810 _ 8(3+410) (3+10)

2a 2x16 32 32 4
5 =D _ ~(-24)-640 _24-3{i0 _ 8(3-+10) . (3-io)
2a 2x16 32 32 4
(3+vi0)  (3-+i0)
Thus, the roots of the equation are and —
7.  15x*-28=x
Sol:
Given:
15x* -28=x

=15x* —x-2
On comparin
a=25b=—
Discriminant
D= (b2 - 4ac)

9rrclass24

=(~1)" —4x15x(-28)
=1-(-1680)
=1+1680

~ 1681

=1681>0
Hence, the roots of the equation are real.

Roots e and f are given by:

g btND _—()+VI681 1441 _42_7

2a 2x25 30 30 5
~b-D —(-1)-+1681 1-41 40 -4
P T ax2s 30 30 3
. 7 4
Thus, the roots of the equation are 3 and 3
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8. 2x’—2{2x+1=0
Sol:
The given equation is 2x* —24/2x+1=0
Comparing it with ax® +bx +c = 0, we get

a:2,b:—2\/5 and c=1
- Discriminant, D=5’ —4ac:(—2\/§)2 4x2x1=8-8=0

So, the given equation has real roots.

NOW,JI_):0

D _~(22) 23 2
“TTa T ax2 4 2
D _(22)-0 25 2
P =T 22 4 2

Hence, Q 1s the repeated root of the given equation.

9. £T2+7+5 ‘.2 . C|03524

The given equa
Comparing it
azﬁ,bz? and ¢ =
<. Discriminant, D = 5> —4ac =(7)’ —4x2x5J2=49-40=9>0

So, the given equation has real roots.

NOW,JI_):J§:3
a:—b+J5:—7+3: 45
2a 2xJ2 22

_-b-D _-7-3 _-10 52
2a 2x2 242 2
5v2

Hence, —\/5 and - are the root of the given equation.

B

10. 3x*+10x-8/3=0
Sol:
Given:
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VB3xP +10x-83 =0
On comparing it with ax® +bx +x =0, we get;
a:\ﬁ,b:lﬂ and c:—S\E
Discriminant D is given by:
= (b2 — 4ac)

= (10) —4x3x(-843)
=100+96

=196>0
Hence, the roots of the equation are real.

Roots e and f are given by:

_—b+D _-10+4196 _-10+14_ 4 _2 2 B _
2a 23 W3 2B B BB
~b-D _—-(10)-196 _-10-14 24 -12_-12 N3 _-12V3
2a 243 25 2B BB BB 3
areTJ_ and 4\/_

class24

2
e

p=

Thus, the roots

1. Bx*-2\2x
Sol:
The given equation —2J2x-2/3 =0.

Comparing it with ax® +bx+c =0, we get
a= \/?j,b :—2\/5 and ¢ = —2\/3_'
-. Disecriminant, D=5 ~dac =(-242) ~4x\3x(-2/3)=8+24=32>0
So, the given equation has real roots.
Now, Jl_) = \/ﬁ = 4\5
:_b+‘/5:_(_2‘5)+4‘/_ 6v2 _J5
2a 2x+f3 23

S e e R

2a 2x3 23 3

Hence, J6 and —% are the root of the given equation.

p=

-4\3
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12.

13.

14.

2x% +63x—60=0.

Sol:

The given equation is 2x° + 6+/3x—60=0.
Comparing it with ax® +bx +c = 0, we get

a:2,b:6J§ and ¢ =—60

. Discriminant, D =5 —4ac:(6\/§)2 —4x2x(~60)=180+480=588> 0

So, the given equation has real roots.

Now, VD =+/588 =143
a:—b+J5:4J§+14J§:8J§:2J§

2a 2x2 4
5= -b—D _—6{3-14{3 _ 203 _ 53
2a 2x2 4

Hence, 2J3_ and —5\/3_' are the root of the given equation.

4J3x% +5x— 243,

Sol:

L havclass24

0, we get

~. Discriminant, D = b* — 4ac = 5> —4x4J§x(—2J§): 25496=121>0

So, the given equation has real roots.

Now, D =+/121=11

gD _5-11_ 6 3
2 2x43 83 4

_—b—JD 5-11 -16 23

T 2a  2x43 &3 3

Hence, g and —% are the root of the given equation.

B

3x—2/6x+2=0
Sol:
The given equation is 3x*> —2/6x+2=0

Comparing it with ax” +bx+¢ = 0, we get
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a:3,b:—2\/g and ¢ =2
2
~. Discriminant, D = b —4ac:(—2J€) —4x3x2=24-24=0

So, the given equation has real roots.

NOW,JI_):0
__b+VD_~(26)+0 25 6
22 2x3 6 3

gt (26) 28 &

22 2x3 6 3

J6

Hence, N are the repeated of the given equation.

15. 23x*-5x+3=0
Sol:

a= Zﬁ,b =
.. Discrimin —5)2 —4x2@]ﬂ5$5214
So, the given &g
Now, \/_ =
-b+JD 6

5= b-VD _—(-5)-1_4 3
2a 2x243 43 3
g and g are the roots of the given equation.

Hence,

16. x*+x+2=0.
Sol:

The given equation is x* +x+2=0.

Comparing it with ax® +bx+c =0, we get

a=1b=1and c=2

. Discriminant D=5 —4ac=1" —4x1x2=1-8=-7<0

Hence, the given equation has no real roots (or real roots does not exist).
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17. 2x’+ax—a’ =0.
Sol:
The given equation is 2x” +ax—a’ =0.
Comparing it with Ax* + Bx+C =0, we get
A=2,B=a and C =—-a*
~. Discriminant, D=B*-44C=a’-4x2x-a’ =a’ +8a" =9a” >0
So, the given equation has real roots.
Now, Jl_) =/9a" =3a
a:—B+\/I_):—a+3a :2_a:g

24 2x2 4 2
ﬂ_—B—JI_)_ -a—3a —4a _
24 2x2 4

a . .
Hence, 5 and —a are the roots of the given equation.

18. > —(B3+1)x+
(v3+1)

Comparing it v
azl,b:—(ﬁﬂ “and

.. Discriminant,
D=5 —4a(:':[—(\/§+l)]2—4><1x\/§:3+1+2\/37—4s/§:3—2\/37+1:(\/37—1)2 >0

So, the given equation has real roots.

Now, @:1’(J§_1)2 :\E—l

a:_b+45:—[—(ﬁ+1)]+(ﬁ_1):@Hﬁ_l:zﬁ:ﬁ
2

2a 2x1 2
P ~b—D _ _[_(‘/3_+1ﬂ‘(‘/3_‘1) _B1-43+1 2,
2a 2x1 2 2

Hence, 3 and 1 are the roots of the given equation.
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19.

20.

21.

2x* +53x+6=0.

Sol:

The given equation is 2x° + 5+/3x +6=0.
Comparing it with ax® +bx +c = 0, we get

aszzSJgamfc:6
2
. Discriminant, D = 5> —4ac:(5J§) —4x2x6=T75-48=27>0

So, the given equation has real roots.
Now, \/.I_) = JZ_T = 3J§
gobtND _5\343V3_ 23 _ B

2a 2x2 4 2
ﬂ:—b—Jz_):—s\/i—3J§:—8J§:_2J§
2a 2x2 4

Hence, —g and —2\/5 are the roots of the given equation.

3x* —2x+2=0

lass24
. - 4 CIASS

The given equatio X =)

Comparing it 0, we get

a=3,b=-2 and

<. Discriminant D = 5> —4ac = (-2)’ —4x3x2=4-24=-20<0

Hence, the given equation has no real roots (or real roots does not exist).

x+l:lx¢0
x

Sol:
The given equation is

x+l:lx¢0
x

2
X +1:3

X
= x’+1=3x

=x’-3x+1=0

This equation is of the form ax® +bx+c =0, where, a=1,b=-3 and c =1.

. Discriminant, D=5> —4ac=(-3)’ ~4x1x1=9-4=5>0
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So, the given equation has real roots.

Now, Jl_): \lg
0o -b+D _ —(-3)+5 _ 3+45
2a 2x1 2
P b-JD —(3)-5 3-45
2a 2x1 2
Hence, 3 +2J§ and 3 _ng are the roots of the given equation.
1
22. —— =3,x#0,2
X X—
Sol:
The given equation is
ot 3,x#0,2

class24

This equation is of the form ax® +bx+c=0,where a=3,b=-6 and c=2.
~.Discriminant, D = 5> —4ac =(—6)" —4x3x2=36-24=12>0

So, the given equation has real roots.

Now, D =12 =23
a= ~b+\D _ _(_6)+2~/§: 6+23 _ 3443

2a 2x3 6 3
e 5-VD —(-6)-23 6-23 3-3
2a 2x3 6 3
Hence, 3 +3J§ and 3 _3\/3_ are the roots of the given equation.
1
23. x——=3,x%0
X
Sol:

The given equation is
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24.

=x’-1=3x
=x -3x-1=0
This equation is of the form ax® +bx+c=0,where a=1,b=-3 and c=—1.
~.Discriminant, D = 5> —4ac =(-3)° —4x1x(-1)=9+4=13>0
So, the given equation has real roots.
Now, ‘\/5:\/1_3
. ~b+JD _ —(—3)+\/1_3: 3+4/13

2a 2x1 2
5= 5-JD —(-3)-V13 3-J13 3-13
2a 2x1 2x1 2
Hence, 3+;/1_3 an 3413 are the roots of the given equation.
man_, class24
n
Sol:
The given equati
Mol o0y
n m
2.2 2
mx +n _1-2y
mmn

= m’x" +n° =mn—2mnx

= m’x’ +2mnx+n’ —mn=0

This equation is of the form ax® +bx+c =0, where a=m?*,b=2mn and c=n" —mn
.. Discriminant,

D=0b>—-4ac= (2;*:«1'11)2 —4dxm* x (n2 - mn) =Am’n® —Am’*n’ +4m’n’ =4m’n >0

So, the given equation has real roots.

Now, Jl_) =\dm'n = 2mM

e —b+JI_) _ —2mn+2mM _ 2”?”(_”+ mn) _ —n+~mn

2a 2% m? om® m
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25.

26.

_ ~b-D _ —2mn—2m~mn _ _2'"("+ mn] _ —n+mn

2 2
2a 2xm 2m m

B

are the roots of the given equation.

—n+~mn —H— '\’ mn
and
m

m

Hence,

36x" —12ax+(a’ —b*)=0

Sol:

The given equation is 36x* —12ax +(.a2 —bz) =0

Comparing it with Ax* + Bx+C =0, we get

A=36,B=—12a and C =a* —b*

.. Discriminant,

D=B-44C=(~12a) —4x36x(a’ —b*) =144’ —144a" +144b" = 144b* > 0
So, the given equation has real roots

Now, /D =+/144b> =12b

—B+Jl_)
-

120 12(a+b) a+b

whclhiss24

a+b . :
Hence, p e roots of the given equation.

x2—2ax+(a2—b2):0

Sol:
Given:

x —2a:rc+(a2 —bZ)ZO

On comparing it with 4x”> + Bx+C =0, we get:
A=1,B=-2a and C=(a’-b")
Discriminant D is given by:

D=PB>-44C

= (—2.{1)2 —4><1x(.a2 —bz)

=4a* —4a* +4b*

=4b* >0
Hence, the roots of the equation are real.
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27.

28.

Roots @ and f are given by:
. —b+JD —(-2a)+\46® 2a+2b 2a+b

(a+b)
2a 2x1 2 2
5D —(-2a)-4 24-2b 2(a-b)
2a 2x1 2 2

Hence, the roots of the equation are (a+5)and (a—5).

x —2a:rc—(4éb2 —az): 0

Sol:

The given equation is x* —2ax — (4b2 —a ) =0

Comparing it with Ax* + Bx+C =0, we get

A=1,B=-2a and C=—(4b"-a’)

.. Discriminant,

B’ ~44C =(-2a)’ —4x1x| - (46’ ~a’) |= 4a’ +16b" ~4a’ =165* > 0

So, the given e roots

Now, /D class24
2(a+2b)

La= ———~=a+2b

ﬂ:—B—JI_): _2(a-26)

24 2x1 2
Hence,a +2b and a—2b are the roots of the given equation.

x’ +6::c—(a2 +2a—8): 0.

Sol:

The given equation is x° +6x —(a2 +2a —8) =0.
Comparing it with 4x* + Bx+C =0, we get
A=1,B=6 and C=—(a’ +2a—8)

.. Discriminant, D =

BZ—4AC:62—4><1><[—(a2 +2a—8)]:36+4a2+8a—32:4a2+8a—32:4a2+8a+4

=4(a* +2.a+1):4(a+1)2 >0

So, the given equation has real roots

Now, VD =y[4(a+1)’ =2(a-+1)
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29.

30.

Y _B+JD _ —6+2(a+1) _2a-4_

-2
24 2x1 2
“B— —6-2(a+1) —2a-
5= B—\D _ (a+l) —2a 8:_0_4:_((”4)
24 2x1 2

Hence, (a—2) and—(a+4) are the roots of the given equation.

x2+5x—(a2+a—6):0.

Sol:

The given equation is x° + Sx—(a2 +a— 6) =0.

Comparing it with Ax* + Bx+C =0, we get

A=1,B=5and C=—(a’ +a—8)

.. Discriminant, D =

B’ -44C =5 -4x1x|~(a" +a-6)|=25+4a +4a-24=4a" +4a’ +4a+1

=(2a+1)">0
So, the given e roots
Now. D class24
_ a—4:a_2
2
:_B_JI_): :_2a_6:—a—3:—(a+3)

24 2x1 2
Hence, (a—2) and—(a+3) are the roots of the given equation.

x* —4ax—b* +4a’ =0.
Sol:
The given equation is x* —4ax—b* +4a’ =0.
Comparing it with Ax* + Bx+C =0, we get
A=1,B=—4a and C=-b*+4a*

. Discriminant, D =B’ —44C = (~4a)’ —4x1x(-b* +4a’) =164" +4b> ~16a" = 4b" > 0

So, the given equation has real roots
Now, /D =+/4b> =2b

o —B+\JD —(—4a)+2b 4a+2b
24 2x1

2a+b
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31.

32.

~B-/D _—(-4a)-2b _4a-2b
24 2x1 2
Hence, (2a+b) and(2a—b) are the roots of the given equation.

=2a-b

p=

4x2—4a%x+(a4—b4):0.

Sol:

The given equation is 4x* —4a’x + (a“ -b* ) =0.

Comparing it with Ax* + Bx+C =0, we get

A=4,B=-4a* and C=a" —b*

. Discriminant, B* —4A4C = (—4.98)2 —4x4x (a2 -p* ) =16a* —16a* +16b* =16b* >0

So, the given equation has real roots

Now, Jl_) :J@ =45

Yo -B+D _ —(—4.c12)+4b2 ~ 4(.a2 +b2) &+

24 2x4 8 2

4(02——1)2)__02__],2

Hence, %(a 2 1 ) are the roclra 53524

Sol:
The given equation is 4x* —4bx —(a2 —bz) =0.
Comparing it with Ax* + Bx+C =0, we get
A=4,B=4b and C=—(a’-b")
.. Discriminant,
D =B’ ~44C = (4b)’ —4x4x| ~(a’ ~b?) | =16b" + 164> ~ 165 =164’ > 0
So, the given equation has real roots
Now, \/D =+/164> = 4a
o —B+JD _—4b+4a_4(a—b) a-b

24 2x4 8 2
5= —B—\D _—4b—4a _—4(a+bh)  a+b
24 2x4 8 2

1 1 . :
Hence, E(G —b) and —E(a +b) are the roots of the given equation.
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33. X —(2b-1)x+(b"—b—-20)=0.
Sol:
The given equation is x° —(23)—1)Jnc+(éb2 —b—20) =0.
Comparing it with Ax* + Bx+C =0, we get
A=1,B=—(2b—1) and C=b*—-b—20
.. Discriminant,
D=B>-44C=[~(2b-1)] ~4x1x(b*~b~20)=4b> ~4b+1-4b* +4b+80=81>0

So, the given equation has real roots

NOW,JI_)le_8:9
,_—B+D _—[-(26-D]+9 248 _,
24 2x1 2
B [-(26-1)]-9 25—
g_B-ND _-(b-D]-9 _2-10_, .
24 2x1 2

Hence, (b+4) the roots of the given equation.

class24

34. 3a’x’ +8ab
Sol:
Given:

3a’x” +8abx+4b” =
On comparing it with 4x*> + Bx+C =0, we get:
A=3a*,B=8ab and C = 4b*

Discriminant D is given by:

D=(B*-44C)

=(8ab)’ —4x3a* x 4b*

=16a’b* >0

Hence, the roots of the equation are real.

Roots e and f are given by:

e —b+D _ —8ab+ J16a°h* _—8ab+4ab _—4ab _-2b

2a 2x3a’ 6a’ 6a’ 3a
5= ~b-JD —8ab—+\16a’h> —~8ab—4ab —12ab -2b
2a 2x3a’ 6a’ 6a’ a
. —2b -2b
Thus, the roots of the equation are ™ and —.
a a
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3S.

36.

a’b’x’ —(43)4 -3a" )x ~12a°b* =0,a#0andb #0

Sol:

The given equation is a’b*x” — (4b4 —3a* )x —124°b* =0.

Comparing it with Ax* + Bx+C =0, we get

A=a’b*,B= —(4b4 —3a4) and ¢ =—12a°b*

.. Discriminant,

B’ -44C=| - (4b* -3d* )]2 —~4xa’h? x(~12a°h* ) =16b° ~24a'b* +9a° +48a'D*
~160° +24a'b" +9a° = (4b* +3a’) >0

So, the given equation has real roots

Now, VD =,(45* +3.a4)2 — 4" +34°

oots of the given equation.

12abx* —(9.{12 —8b* )x —6ab=0,wherea#0andb#0

Sol:
Given:

12abx® —(9a* —8b> ) x—6ab =0

On comparing it with 4x*> + Bx+C =0, we get:
A=12ab,B=—(9a*~8b* Jand C =~6ab
Discriminant D is given by:

D=B*-44C

=[~(9a" ~86%) | ~4x12abx(~6ab)
= 8la* —144a’b” + 64b* + 2884
=81a" +144a’b* + 64b*

=(9a% +8b) >0
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Hence, the roots of the equation are equal.
Roots e and f are given by:

(902 —852) |+1/(9a2 +852) 0,2 87 100?185 1847
a_—B+J1_)_—_—(a— ) [+(94° +88%) 942 _8p? 19a? 180 184° 3a
24 2x12ab 24ab 24ab 4b
[ ] 2
5 B-D | (947 -807) |-\(94" +8) 9z2 _8p? _9q>_8* 164 -2b
24 2x12ab 24ab 24ab  3a
. 3a -2b
Thus, the roots of the equation are — and —.
4b 3a

Exercise - 10D

1. Find the nature of roots of the following quadratic equations:
(1) 2x* —8x+5=0.
(i) 3x* —2/6x+2=0.
(iii) 5x* —4x+1=0.
(iv) Sx(x — 2) +

(v) 12x* -4
(vi) x* —x+
Sol:
(1) Thegivene 2x> —8x+5=0.

This is of the form ax* +bx+c=0,where a=2,b=-8 and ¢ =5.

class24

- Discriminant, D=5 —4ac=(~8)’ —4x2x5=64—-40=24>0
Hence, the given equation has real and unequal roots.

(i) The given equation is 3x*> —2/6x+2=0.
This is of the form ax® +bx+c =0, where a=3,b=-26 and c =2.
- Discriminant, D=5 —4ac=(-2y6) ~4x3x2=24-24=0
Hence, the given equation has real and equal roots.

(iii) The given equation is 5x° —4x+1=0.
This is of the form ax® +bx+c=0,where a=5,b=—4 and c=1.

- Discriminant, D=5 —4ac=(-4)" —4x5x1=16-20=-4<0

Hence, the given equation has no real roots.
(iv) The given equation is




Class X Chapter 10 — Quadratic Equation Maths

Sx (x - 2) +6=0
=5x*-10x+6=0
This is of the form ax® +bx+c=0,where a=5,b=—10 and ¢=6.
. Discriminant, D =b* —4ac :(—10)2 —4x5x6=100-120=-20<0
Hence, the given equation has no real roots.

(v) The given equation is 12x> —4/15x+5=0
This is of the form ax® +bx+c =0, where @ =12,b = —4/15 and ¢ =>5.
- Discriminant, D = 5> —4ac = (—4~/B)2 —4x12x5=240-240=0
Hence, the given equation has real and equal roots.

(vi) The given equation is x* —x+2=0.
This is of the form ax® +bx+c=0,where a=1,b=—1and ¢ =2.
~.Discriminant, D=5 —4ac =(~1) ~4x1x2=1-8=-7<0

Hence, the given equation has no real roots.

bers, show that the quadratic equations

mrelass24

x* +2(a+b)x+1 =0.

2(a2 +f)3):!c2
Sol:
The given eq
~D=[2(a+b)]| =
:4(az+205+b2)—8(a2 +b2)
=4qa” +8ab +4b* —8a” —8b°
=—4a’ +8ab—4b*

= —4(a2 —2ab+b2)

a +b2)><1

=—4(a-b) <0

Hence, the given equation has no real roots.

3.  Show that the roots of the equation x”* + px—g> =0 are real for all real values of p and q.

Sol:
Given:

> +px—qg’=0
Here,

a=1b=p and c=—-q°
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Discriminant D is given by:
D= (bz —4ac)

=p’ —4xl><(—q2)
:(p2 +4q2)>0

D > 0 for all real values of p and g.
Thus, the roots of the equation are real.

4.  For what values of k are the roots of the quadratic equation 3x +2/x+27 =Oreal and
equal?
Sol:
Given:

3x” +2kx+27=0

Here,

a=3,b=2k and c¢=27

It is given that the roots of the equation are real and equal; therefore, we have:
D=0
= (Zk)z —4x
= 4k* -324
= 4k =324
=k* =81
= k=19
k=9 o0rk=-9

class24

5.  For what value of k are the roots of the quadratic equation kx(x —2J5 ) +10 = 0Oreal and

equal.
Sol:
The given equation is

kx(x—2J§)+10:0

= Joc> —2/5kx+10=0
This is of the form ax’ +bx+c =0, where a = k,b =25k and ¢ =10.

D=0 —4ac= (—2J§k)2 —4xkx10 =20k — 40k

The given equation will have real and equal roots if D =0.
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5. 20k* —40k =0

= 20k(k-2)=0

=>k=00rk-2=0

=>k=00r k=2

But, for £ =0,we get 10 =0, which 1s not true

Hence, 2 is the required value of £.

6.  For what values of p are the roots of the equation 4x* + px +3 =0.real and equal?
Sol:
The given equation is 4x* + px+3=0.
This is of the form ax” +bx+c=0,where a=4,b=p and c¢=3.
D=b*—-4ac=p* —4x4x3=p> 48

The given equation will have real and equal roots if D =0.

Lpt—48=0
= p° =48
= p=+4

quired valueflra S S 2 4

7.  Find the nonz hich the roots of the quadratic equation 9x* —3kx+k = 0.
are real and equal.
Sol:

The given equation is 9x* —3kx+k =0.

This is of the form ax®+bx+c =0,where a=9,b=-3k and c=F.
. D=b*—4ac=(-3k)’ —4x9xk =9k> ~36k

The given equation will have real and equal roots if D =0.

~9k* -36k=0

= Ok (k—4)=0

=>k=00rk—4=0

=>k=0o0rk=4

But, & = 0(Given)
Hence, the required values of & is 4.

8.  Find the values of k for which the quadratic equation (3k+1)x’ +2(k+1)x+1=0.has real

and equal roots.
Sol:
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The given equation is (3k+1)x” +2(k+1)x+1=0.

This is of the form ax” +bx+c=0,where a=3k+1,6=2(k+1) and c=1.
~D=b"—-4ac

=[2(k+1)] —4x(3k +1)x1

= 4(k* +2k+1)-4(3k+1)

=4k* + 8k +4-12k -4

=4k* -4k

The given equation will have real and equal roots if D =0.
Ak —4k=0

= 4k(k-1)=0

=k=00rk-1=0

=>k=0o0rk=1

Hence, 0 and lare the required values of £.

s class24
The given equation is *—(7p+2)x+(7p—3)=0.

This is of the form
~.D=b*—4ac
=[~(7p+2)] ~4x(2p+1)x(7p-3)
=(49p" +28p+4)-4(14p” + p-3)

+c=0,where a=2p+1,b=—(7p+2) and c=Tp-3.

=49p° +28p+4-56p> —4p+12

=-Tp*+24p+16

The given equation will have real and equal roots if D =0.
—Ip°+24p+16=0

=7p*—24p-16=0

=7p*-28p+4p—-16=0

=7p(p-4)+4(p-4)=0

:>(p—4)(7p+4):0

=>p—-4=00r 7p+4=0
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10.

11.

:>p:4orp:—%

4 .
Hence, 4 and — 7 are the required values of p.

Find the values of p for which the quadratic equation (p+1)x*—6(p+1)x+3(p+9)=0.,

p #—lhas equal roots. Hence find the roots of the equation.

Sol:

The given equation is (p+1)x* —6(p+1)x+3(p+9)=0.

This is of the form ax” +bx +c = 0, where a=p+1,b=—6(p+1)and c=3(p+9).
D=b"-4ac

=[-6(p+1)] —4x(p+1)x3(p+9)

=12(p+1)[3(p+1)—(p+9)]

:12(p+l)(2p—6)

The given equationwi

2 12(p+1)(22

BRY e class24

ave real and equal roots if D =0.

Thus, the value of p
Putting p = 3, the given equation becomes 4x” —24x+36=0

4x* —24x+36=0

= 4(x*-6x+9)=0

=(x—3)" =0

=x-3=0

=x=3

Hence, 3 1s the repeated root of this equation.

If -5 is a root of the quadratic equation 2x* + px—15=0. and the quadratic equation
p(x2 + x) + k = O has equal roots, find the value of k.

Sol:
It is given that —5 is a root of the quadratic equation 2x* + px—15=0.

2 2(=5) + px(-5)-15=0
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=-5p+35=0
=>p=7
The roots of the equation px” + px+k = 0= 0are equal.
~D=0
= p°*—4pk=0
:>(?')2 —4xTxk=0
=49-28k=0

P27

28 4

Thus, the value of & is %

12. If 3 is a root of the quadratic equation x* —x+ /& =0., find the value of p so that the roots of
the equation x” + 2)'oc+(k2 +2k+ p) =0 are equal.
Sol:
It is given that 3 i
S (3) -3+k
=k+6=0
=k=-6
The roots of the
D=0
= (21{)2 —4x1><(k2 +2k+p) =0
= 4k* —4k* -8k —4p=0

e quadratic equation x” —x+k=0.

class24

2kx + (k2 +2k +p) =0 are equal.

— 8k—4p=0
8k
P=7y

= p=-2x(-6)=12

Hence, the value of p 1s 12.

13. If -4 is a root of the equation x* +2x+4 p = 0.find the value of k for the which the quadratic
equation x~ + px(l + 3k) +7 (3 + Zk) =0 has equal roots.

Sol:
It is given that —4 s a root of the quadratic equation x” +2x+4p =0.
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14.

o (—4) +2x(—4)+4p=0

=16-8+4p=0

=4p+8=0

=>p=-2

The equation x” + px(1+3k)+7(3+2k) = Ohas real roots.
~D=0

=[p(1+3k)] —4x1x7(3+2k)=0

=[-2(1+3k)] ~28(3+2k)=0

= 4(1+6k+9k*)-28(3+2k)=0

= 4(1+6k+9k* —21-14k)=0

= k% —8k—-20=0

= 9k* —18k +10k —20=0

= 9%k (k-2)+10(k-2)=0

= (k—-2)(% +
=k-2=0o0

class24

=k=2or

. . 10
Hence, the requir 1S 2 or— R

If the quadratic equation (l +m’ )x2 + 2mex + (02 —-a’ ) =0 has equal roots, prove that
c=a (l+mz).

Sol:

Given:

(lerz)x2 +2ﬂ?6‘x+((,‘2 —02)20
Here,
a:(l+n12),b:2nac and c:(c2 —az)

It is given that the roots of the equation are equal; therefore, we have:
D=0

= (b2 —4(10) =0

:>(2mc)2 —4><(1+?;~‘1'2)x(c2 —02)20
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15.

16.

= 4m*c? —«4-(1:'2 —a’+mc’ —ma’ ) =0
= 4dm*c* —4c* +4a’ —4dmPet +4dmta* =0
= —4c* +4a* +4m*a’ =0

=a +m'a’ =c’

= az(l+m2): ¢’

=c'=a (l+m'2)

Hence proved.

If the roots of the quadratic equation (02 —ab) x* - 2(a2 —bc)x+(b2 - ac) = 0 are real and

equal, show that either a=0 or (a3 +b +c = 3abc)

Sol:
Given:
(02 —ab)x2 —2((,12 —\bc)::ch(b2 —ac) =0
Here,
a=(c*—ab =(b*-ac
(c*—ab), (b*—ac)
It is given th uation are r@mgggﬁwe have:
D=0
= (b2 —4ac)

2
:>{—2(az—bc)} —4x cz—ab)x(bz—ac)zo
= 4(::14 —2a’be+b*c? ) - 4(3}2(:'2 —ac®—ab® + azbc) =0
=a' —2a*be+b’c® —b’c* +ac® +ab’ —a’be =0
=a' -3a’be+ac’ +ab®> =0
:>a(a3—3abc+c3+b3):0
Now,
a=0or a —3abc+c’ +b* =0

a=0or a +b’+c =3abc

Find the value of p for which the quadratic equation 2x* + px+8 =0 has real roots.

Sol:
Given:

2x° 4+ px+8=0

Here,
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a=2b=pand c=8

Discriminant D is given by:

D:(b2—4ac)

=p° —4x2x8

(69

If D> 0, the roots of the equation will be real
=(p*-64)=0

:>(p+8)(p—8)20

= p=8and p<-8

Thus, the roots of the equation are real for p>8and p <-8.

17. Find the value of a for which the equation (—12)x” +2(a—12)x+2 =0 has equal roots.

Sol:

Given:

(r—12) % +2(

Here, I 2 4
() Mvcelass

It is given that quation are equal; therefore, we have
D=0

= (b2 - 4ac) =0

= {2(a-12)}" ~4x(a-12)x2=0
= 4(9:2 —24a+144)—8a+96: 0

=4’ -96a+576-8a+96=0
=40’ -104a +672=0

= a’-26a+168=0
=a’-14a—-12a+168=0

=a(a-14)-12(a-14)=0
=(a-14)(a-12)=0
Sa=l4dor a=12

If the value of a is 12, the given equation becomes non-quadratic.
Therefore, the value of a will be 14 for the equation to have equal roots.
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18. Find the value of k for which the roots of 9x* +8kx+16 =0 are real and equal
Sol:

Given:

9x* +8kx+16=0
Here,

a=9,b=8k and c¢=16

It is given that the roots of the equation are real and equal; therefore, we have:
D=0

= (b2 - 4ac) =0

= (8k)’ —4x9x16=0

= 64k -576=0

= 64k* =576

=k*=9

= k=43

Lk=3o0rk=-3

19. Find the value
(i) Ax* +6x
(iii) 9x? +3kx
Sol:
(1) The given equa

he given qua&&j %%ﬁ?fﬁld distinct roots:
(ii) x

(iv) 5x* —kx+1=0.

is kx’ +6x+1=0.
D=6"—4xkx1=36-4k

The given equation has real and distinct roots if D > 0.
36-4k>0

= 4k <36
=k<9
(ii) The given equation is x* —/kx+9=0.
o D=(—k) —4x1x9=k*-36
The given equation has real and distinct roots if D > 0.
o k*=36>0
= (k-6)(k+6)>0
=>k<—-6o0rk>6
(iii) The given equation is 9x” +3kx+4=0.
o D=(3k) —4x9x4=9k> —144

The given equation has real and distinct roots if D > 0.
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20.

21.

-9k ~144 >0
=9(k*~16)>0
= (k-4)(k+4)>0
=>k<4ork>4
(iv) The given equation is 5x* —kx+1=0.
o D=(—k) —4x5x1=k*~20
The given equation has real and distinct roots if D > 0.
- k*—=20>0
=K —(2J§ )2 >0
= (k-245)(k+245)>0

:>k<—2J§or k>2J5_

If a and b are real and a # b then show that the roots of the equation
(a—b)f +5(a+ b)
Sol: ’

The given equat:

a— b) =0. are equal and unequal.

Welass24
2(a-b)]

~D=[5(a+
:25(a+b)2+8 G

Since a and b are real and a # b, s0 (a—b)2 >0 and (a+b)2 >0.

~.8(a —b)2 >0 (1) (Product of two positive numbers is always positive)
Also, 25(a+ b)2 >0 (2)(Product of two positive numbers is always positive)
Adding (1) and (2), we get

25(a +b)2 +8(a —éb)2 >0 (Sum of two positive numbers is always positive)

=>D=>0
Hence, the roots of the given equation are real and unequal.

If the roots of the equation (a2 +b’ )x2 — 2(ac +ba’)x +(c2 +d* ) =0 are equal, prove that

SV

a
b
Sol:

It is given that the roots of the equation (a2 +b’ )x2 —2(ac+bd)x +(c2 + dz) = Qare equal.
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22,

~D=0
= [—2(@(;*44)(;’)]2 —4(::12 +,bz)(c2 +d2): 0

= 4(a’c® +b°d" +2abed ) - 4(a’c® +a*d® +b°c* +5°d* ) =0
= 4(a’c® +b°d" +2abed —a’c* - a’d” —b’c* - b’d* ) = 0

= (~a*d’® +2abed —b*c*) =0

= —(a*d” —2abed + b*c*) =0

= (ad —bec)' =0

= ad—-bc=0

= ad = bc

a_c
= — = —

b d
Hence proved.

If the roots of the equations ax® +2bx+c =0and bx* —2+acx +b =0 are simultaneously real

then prove that
Muclass24

Sol:

It is given th
D, =(2b)
= 4(1)2 - ac) >0
=b—ac=0 .. (1)

Also, the roots of the equation bx’ —2@x+b =0are real.

oD, =(-2ac) ~4xbxb=0

= 4(ac-b")=0

= —4(b* —ac)=0

=b’-ac=0 ... (2)

The roots of the given equations are simultaneously real if (1) and (2) holds true together.
This is possible if
b*—ac=0

=b=ac
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Exercise 10E

1. The sum of a natural number and its square i1s 156. Find the number.
Sol:
Let the required natural number be x.
According to the given condition,

x+x° =156
=x"+x-156=0

= x*+13x-12x-156=0
:>x(x+13)—12(x+13):0
:>(x+13)(x—12):0
=>x+13=00r x-12=0
=>x=—130r x=12

Lx=12 (x cannot be negative)
Hence, the required natural number 1s 12.

2. The sum of na d its positive square root is 132. Find the number.

S‘:: e required matural.n ‘ex CI03524
ictct)hrdinjglto n, .

x+/x =132
Putting J_:_y or x=y",we get
y+y=132

=1’ +y-132=0

=y +12y-11y-132=0
:>y(y+12)—ll(y+12):0

= (y+12)(y-11)=0

= y+12=00r y—-11=0
=y=—120r y=11

sy=11 ( v cannot be negative)
Now,

Jx =11

= x=(11)" =121

Hence, the required natural number 1s 121.
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The sum of two natural number is 28 and their product is 192. Find the numbers.

Sol:

Let the required number be x and (28—x).

According to the given condition,
x(28—x):192

= 28x—x’ =192

= x> —28x+192=0

= x> —16x—-12x+192=0
:>x(x—l6)—12(x—l6):0
:>(x—l2)(x—16):0
=x-12=00r x-16=0
=x=120r x=16

When x=12,
28—x=28-12=16

When x =16,
28—x=28-
Hence, the r

The sum of th
Sol:

Let the required two consecutive positive integers be x and (x+ 1).

According to the given condition,
¥ +(x+1) =365

= x> +x” +2x+1=365

= 2x* +2x-364=0
=x’+x-182=0

= x* +14x-13x-182=0
:>x(x+14)—l3(x+l4):0
:>(x+14)(x—13):0
=>x+14=00r x—-13=0
=>x=-14o0r x=13

Lx=13 (x 1s a positive integers)
When x=13,

x+1=13+1=14

avclass24

consecutive positive integers 1s 365. Find the integers.




