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Question 1.

Write any two quadratic equations.
Solution:

Ly?=7y+12=0

i.x*-8=0

Question 2.

Decide which of the following are quadratic
. x2-7y+2=0

ii. y2=5y—10

jii. y?+1y=2

iv. X + 1x = -2
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v.(m+2)(m-5)=03
vi.m® +3m? -2 =3m?
Solution:
i. The given equation is x? + 5x -2 =0
Here, x is the only variable and maximum index of the variable is 2.
a=1,b=5,c=-2arereal numbers and a # 0.
.". The given equation is a quadratic equation.
ii. The given equation is
y?=5y—-10
S.yP-5y+10=0
Here, y is the only variable and maximum index of the variable is 2.
a=1,b=-5 ¢c=10 are real numbers and a # 0.
.. The given equation is a quadratic equation.
iii. The given equation is
y2+1y =2
C. v+ 1 =2y .. [Multiplying both sides by y]
SoyP=2y+1=0
Here, y is the only variable and maximum index of the variable is not 2.
.. The given equation is not a quadratic equation.
iv. The given equation is
X+ 1x=-2

Jox2+ 1 =-2x ...[Multiplying both sides by x]
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SO+ 2x+1=0
Here, x is the only variable and maximum index of the variable is 2.
a=1,b=2,c=1arereal numbers and a # 0.
.. The given equation is a quadratic equation.
v. The given equation is
(m+2)(m-5)=0
S.omm=-5)+2(m-5)=0
S.om?—=5m+2m-10=0
S.m?-=3m-10=0
Here, m is the only variable and maximum index of the variable is 2.
a=1,b=-3,c=-10 are real numbers and a # 0.
.". The given equation is a quadratic equation.
vi. The given equation is
m® + 3m? -2 = 3m?
So3mP-m*-3m2+2=0
So2mP-3m2+2=0
Here, m is the only variable and maximum
index of the variable is not 2.
.. The given equation is not a quadratic equation.
Question 3.

Write the following equations in the form ax? + bx + ¢ = 0, then write the values of a, b, ¢
for each equation.

i.2y=10-y?
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i.(x=1)2=2x+3

jii. X2+ 5x=—=(3-x)

iv. 3m? =2m? -9
v.P(3+6p)=-5
vi.x?-=9=13

Solution:

i.2y —10—y?

Ly?+2y—-10=0

Comparing the above equation with
ay? + by + ¢ = 0, we get
a=1,b=2,¢c=-10
i.(x=1)2=2x+3

X2 —2x+12x+ 3
x*—2x+1-2x-30

T x2—-4x-2=0

Comparing the above equation with
ax? + bx + ¢ =0, we get
a=1,b=-4,c=-2

jii. X2 + 5x = — (3 — x)

X2+ 5x=-3+Xx

T Xx2+5x-x+3=0

T xX2+4x+3=0
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Comparing the above equation with
ax? + bx +c =0, we get
a=1,b=4,¢c=3

iv. 3m? =2m?-9
w3m?-2m?+9=0

"m?+9=0

" m?+0m+9=0
Comparing the above equation with
am? + bm + ¢ = 0, we get
a=1,b=0,c=9
v.p(83+6p)=-5

. 3p +6p?=-

L ep?+3p+5=0

Comparing the above equation with
ap? + bp + ¢ =0, we get

a=6,b=3,c=5

vi.x*-9=13
. x2-9-13=0
Wx2-22=0
T x2+0x-22=0

Comparing the above equation with

ax? + bx + ¢ =0, we get
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a=1,b=0,c=-22
Question 4.

Determine whether the values given against each of the quadratic equation are the roots
of the equation.

i.x2+4x-5=0;x=1,1

i.2m?-5m=0;m=2, 52

Solution:

i. The given equation is

x?2+4x-5=0...(i)

Putting x = 1 in L.H.S. of equation (i), we get
LHS.=(1)?+4(1)-5=1+4-5=0

S LH.S.=RH.S.

.. x =1 is the root of the given quadratic equation.
Putting x = -1 in L.H.S. of equation (i), we get
LHS.=(-1)2+4(-1)-5=1-4-5=-8

. LH.S. #R.H.S.

.. x = -1 js not the root of the given quadratic equation.
ii. The given equation is

2m? -5m =0 ...(i)

Putting m = 2 in L.H.S. of equation (i), we get
LH.S. =2(2?-52)=2(4)-10=8-10=-2
S.LHS.#RH.S.

.. m = 2 is not the root of the given quadratic equation.
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Putting m = 52 in L.H.S. of equation (i), we get

LHS. = 2(5] - 5{5] =
2 2

4 2

|
[
—_

25
2

< ey

1

L.H.S.=R.H.S.
m = % is the root of the given quadratic

equation.

Question 5.

Find k if x = 3 is a root of equation kx? — 10x + 3 = 0.
Solution:

x = 3 is the root of the equation kx? — 10x + 3 = 0.
Putting x = 3 in the given equation, we get
k(3)’-10(3)+3=0

S.9%-30+3=0

. 9%k-27=0

.9k =27

k=279

k=3

Question 6.

One of the roots of equation 5m? + 2m + k = 0 is =75 Complete the following activity to
find the value of ‘k’.

Solution:
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_?T is a root of quadratic equation
S5m* +2m +k =0.
Putm = _? in the equation.
2
5 (_—T] sax |2l 4 k=0
5 5
9, -4 + k=0
5 5

Question 1.

x2 + 3x — 5, 3x? — 5x, 5x?; Write the polynomials In the index form. Observe the coefficients
and fill in the boxes. (Textbook p. no. 31)

Answer:

Index form of the given polynomials:

x*+3x—5,3x*-=5x+0,5x*+0x + 0

i. Coefficients of x2 are [1], [3] and [5] respectively, and these coefficients are non zero.
ii. Coefficients of x are 3, [-5] and [0] respectively.

iii. Constant terms are [-5], [0] and [0] respectively.

Here, constant terms of second and third polynomial is zero.

Question 2.

Complete the following table (Textbook p. no. 31)
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Question 3.

Decide which of the following are quadratic equations? (Textbook pg. no. 31)
i.9y?+5=0

ii.m*-5m?+4=0

i. 1+2)(1-5)=0

Solution:

i. In the equation 9y? + 5 = 0, [y] is the only variable and maximum index of the variable is [2].
". It [is] a quadratic equation.

ii. In the equation m® — 5m? + 4 = 0, [m] is the only variable and maximum index of the variable
is not 2.

". It [is not] a quadratic equation.
jii. 1+2)(1-5)=0

. 1(1-5)+2(-5)=0
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SoP=51+21-10=0
S 2P-31-10=0.
In this equation [I] is the only variable and maximum index of the variable is [2]
.". it [is] a quadratic equation.
Question 4.

If x = 5 is a root of equation kx? — 14x — 5 = 0, then find the value of k by completing the
following activity. (Textbook pg, no. 33)

Solution:

One of the roots of equation kx* — 14x — 5 =0
is El

Putx= EI in the given equation.
k[5]Z—14|(5)[ -5=0

25k-70-5=0

25k—[15] =0

25k =

k=

=]
=]
Il
e

Practice Set 2.2

Question 1.

Solve the following quadratic equations by factorisation.
i.x*—15x+54=0

i.x2+x-20=0

iii. 2y2 + 27y + 13 =0
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iv. 5m? = 22m + 15
V.2X>—-2x+12=0
Vi.6x —2x =1

vii. V2x2 + 7x + 572 = 0 to solve this quadratic equation by factorisation complete the following
activity

viii. 3x? = 2\6x + 2 =0
ix. 2m(m — 24) = 50
X.252=9

Xi. 7m? =21 m

xii.m*-=11=0

Solution:

i X -15x+54=0 5 jf}\

L X —9%—-6x+54=0 T
x(x—9)—6(x~9) =0 | _9x-6=+54
x—9)(x—6)=0 ' 9_6=-15

By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

SoXx=—9=0o0rx—-6=0
S.Xx=90rx=6

.. The roots of the given quadratic equation are 9 and 6.

e 2 _ 1 ~20

il. +x-20=0

S _ N
x4+ 5x—4x-20=0 Vs 4
x(x+5)—4(x+35)=0 | 5x—4=-20
(x+5) (x—4)=0 | 5-4=
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By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

S.ox+5=00rx—4=0
S.x=-50rx=4

.. The roots of the given quadratic equation are -5 and 4.

iii. 2/+27y+13=0 |
. 2 _ l /N
2y +26p+y+13=0 : 26 ]

|

!

2y + 1)+ 1y +13)=0 26x 1=26
@+13)2y+1)=0 26+ 1=27

By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

J.y+13=0o0r2y+1=0
J.y=-13o0r2y=-1
S.y=-13ory=-12

.. The roots of the given quadratic equation are -13 and — 12

iv. Sm =22m+ 15

'S x~15=-75
Sm’—22m—15=0 .' AN
Sm’-25m+3m-15=0 | P
Sm(im—-5)+3(m-5)=0 ': 25 % 3=-75

(m—-35)(5m+3)=0

By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

S.om=-5=0o0or5m+3=0
..m=50r5m=-3

S.m=50rm=-35
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". The roots of the given quadratic equation are 5 and — 35

v. 2x2—2x+‘—; =0

4’ —4x+1=0

...[Multiplying both sides by 2]
df—2x—2x+1=0 :r /f!\
2(2x-1)-1(2x-1)=0 -2, -2
(2x-1)(2x-1)=0 ' 2-2=-4

By using the property, if the Vo2x-2=4
product of two numbers is zero, then at least
one of them is zero, we get
2x=1=00r2x-1=0
2Zx=lor2x=1
xX= i orx = l

2 2
The roots of the given quadratic equation

are 1 and l
2 2

Vi 6x-2-=1
x

6x'—2=x  ...[Multiplying both sides by x]
61‘2_1._2:{] y 6x-2=-12
65 —4x+3x-2=0 : N\

' -4, +3
ABx-2)+1Bx-2)=0 |
(Bx-2)(2x+1)=0 b 4x3=-12

By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

S.3x—=2=0o0r2x+1=0
3x=2o0r2x=-1
. x=23o0r2x=-1

*. The roots of the given quadratic equation are 23 and —-12.
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vii. V2 +Tx+5J2 =0 2 %542 =10
J2xt + [5x] +[2x]+ 542 = i ;’\:,2
x(ﬁx+5] +ﬁ(ﬁx+5]=ﬂ : 5+2=7

b sx2=10
(\Ex+5} (.t+~.5]=

By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

(wﬁx+5]=0m‘ (x+-.5) =0

x=|=2|orx=-v2

V2
-5

—=| and —+2 are roots of the equation.
ﬁ q

viii. 3 -2J6x+2=0 ' 3x2=6

w3 —Jex —Vex +2=0 | IA~E
ﬁx(ﬁx_ﬁ]_ﬁ(ﬁx_ﬁ}:ﬂ5_1@_J5=_2£
{J_x ](wa"r_x- )= i— 6x-J6=6

By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

JS_'xFﬁ*'={}or VIx-v2 =0
Vix =2 or V3x=12

V2 J2
X= — Orx=
V3 ND
The roots of the given quadratic equation
"‘ff— J_
and
N N

ix. 2m (m — 24) = 50
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S 2m? —=48m =50
L. 2m2—-48m-50=0

..m?—24m - 25 = 0 ...[Dividing both sides by 2]

m’—25m+m-25=0

25
m(m—25)+ 1(m—-25)=0 [ A~
(m=25)(m+1)=0 ! 25 ¥
By using the property, if the } =25 x 1=-25
‘ & L Dope | 25+ 1=-24

product of two numbers is
zero, then at least one of
them is zero, we get

Som=-25=0orm+1=0
S.m=250rm=-1
.". The roots of thes given quadratic equation are 25 and -1.
X.25m?=9
S.256m?-9=0
S (Bmy2— (32 =0
S (Bm+3)(5m-3)=0
. [a?=b?=(a+b)(a-Db)]

By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

S.5M+3=00r5m-3=0

S.5m=-3or5m=3

S.m=-350rm=35

.. The roots of the given quadratic equation are —35 and 35.

Xi. 7m?=21m
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S.7m2=21m =0
.. m?-3m =0 ...[Dividing both sides by 7]
S.m(m-3)=0

By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

.m=0orm-3=0
S.m=0orm=3

.. The roots of the given quadratic equation are 0 and 3.

(m++T) {m = 1T) =0
[ (@ — (b)Y = (a+b)(a-b)]

By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

Som+V11=00rm-+11=0

Som=-V11orm =11

.". The roots of the given quadratic equation are — V11 and V11

Practice Set 2.3

Question 1.

Solve the following quadratic equations by completing the square method.

1.x*+x-20=0
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4.9y -12y+2=0
5.2y?+9y+10=0
6.5x2 =4x +7
Solution:
1.x*+x-20=0
If X2+ x + k = (x + a)?, then
x>+ x+k=x2+2ax +a?
Comparing the coefficients, we get

1=2aandk=2a?
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2
1 1 1
= _ dk: _— = —
a=1an [2] ;

Now, x> +x-20=0

Prx+i-L _20=0
4 4

- 2
. l] —[1+S'}]={]
2 4
I 2
x+l] —(E =0
L2 4
L 2 4
Taking square root of both sides, we get
x+ l=:I:E
2 2
2 2 2 2
9 1 _ 9 1
X= === 0r X=—=—=
2 2 2 2
x=3=4 or x=-E=—5
2 2

". The roots of the given quadratic equation are 4 and -5.
2.x2+2x-5=0

If x2 + 2x + k = (x + a)?, then
X%+ 2x + k = x* + 2ax + a?
Comparing the coefficients, we get
2=2aand k = a?

~a=1andk=(1)?=1

Now, x> +2x-5=0

er-2- uadratic-equations/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-maths-part-1-chapter-2-quadratic-equations/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-maths-part-1-chapter-2-quadratic-equations/

€IndCareer
X2+ 2x+1-1-5=0
L (x+1)?2-6=0
T (x+1)2=6
Taking square root of both sides, we get
x+1=+6
“x+1V6orx+1=16
x=V6-1o0orx=-V6—1
*. The roots of the given quadratic equation are V6 -1 and — V6 -1.
3. m?*-5m=-3
-5m+3=0
If m? —5m + k = (m + a)?, then
m? — 5m + k = m? + 2am + a2
Comparing the coefficients, we get
-5=2aand k = a?

4.9y -12y+2=0
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¥ _‘;.y + % =0 ..[Dividing both sides by 9]

Ify* — %y;l-k={y+ ﬂ)z,[hl:l'l

3 - %;,:+k=y2+2.:-1;.1-l—a2
Comparing the coefficients, we get
- ; =2aand k = a°

2
a= -2 andk=(-E] =4
3 3 9

4 2
Now, 12— 23+ 2 =0
yz_iy+i_i+g=|j
37 9 9 9
2V 2
=2 —=Z=Z=0
["’ 3] 9
[_ztz
73] 7%

Taking square root of both sides, we get

2_ . V2
_——=4
YT3T3
yo2=2 22
3 3 3 3
_2v2 y=—~.f'§+2
3 3
The roots of the given quadratic equation
eﬁ+zam‘—z+z_

5.2y2+ 9y +10=0

er-2- uadratic-equations/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-maths-part-1-chapter-2-quadratic-equations/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-maths-part-1-chapter-2-quadratic-equations/

€IndCareer

P+ % y+5=0 ..[Dividing both sides by 2]

Ify2+%y+k={y+a)2,then

JF+%y+k=f+2w+a2

Comparing the coefficients, we get
% =2aand k = a’

+ 2, 8 8l g
Y3 % e

IS 32 _

el +[ s1+sn] 0
LY 4) 16

¢ 42

4 1

f N '\2=]
a6

Taking square root of both sides, we get

9 1
}'+E-i'4-
4 4 4 4
4 4 4 4
-8 10 _ -5
yuT o T2

.". The roots of the given quadratic equation are -2 and -52.
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6.5x*=4x+7

B —dx =T =0
- .:.x - ; =0 ..[Dividing both sides by 5]
Ifx* §x+ k= (x +a)’, then

xz-%:+k=x2+2ax+az

Comparing the coefficients, we get
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—% =2aand k = a’

2
2 2 4
_— -—— k: — — -_——
a Sand 5] 25
Mow, X - i.Jc.‘-~ 7 =0
5 5
LN 4 _4 7
5 25 25 5
[ 2]2 [4+35]_
Y =
5 25
[ 2]2 39
I""- —_— —
5 25
[ 1]2_39
r-21=22
5 25
Taking square root of both sides, we get
2.,
5 3
2B, 2 B
5 5 5 5
=2+;E§ or x=z—:@

‘The roots of the given quadratic equation

1+:@E and Zu:ﬁ.

are

Practice Set 2.4
Question 1.

Compare the given quadratic equations to the general form and write values of a, b, c.

i.x2-7x+5=0
i.2Zm?>=5m -5
iii. y2 =7y
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Solution:
i.x2—7x+5=0
Comparing the above equation with
ax? + bx + ¢ = 0, we get
a=1,b=-7,c=5
ii.2Zm?*=5m-5
w2m*—5m+5=0
Comparing the above equation with
am? + bm + ¢ = 0, we get
a=2,b=-5c¢c=5
iii. y? =7y
Ly2-7y+0=0
Comparing the above equation with
ay? + by + ¢ = 0, we get
a=1,b=-7,¢c=0
Question 2.
Solve using formula.
i.x*+6x+5=0
ii.x2=3x-2=0
jii. 3m?*+2m—-7=0
iv. 5m?*—4m-2=0

V.y2+13y=2
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vi. 5x? +13x +8=0
Solution:
i.x2+6x+5=0
Comparing the above equation with
ax? + bx + ¢ =0, we get
a=1,b=6,c=5
. b?—dac=(6)2—-4x1x5
=36-20=16

—b+ b2 dac

2a
—6++16
2(1)
-6+4_ 2(-3+2)
2 2
=-3+2

x=-3+20rx=-3-2

“x=-1orx=-5

". The roots of the given quadratic equation are -1 and -5.
ii.x?=3x-2=0

Comparing the above equation with

ax? + bx + ¢ =0, we get

a=1,b=-3,c=-2

. b?2-4ac=(-3)2-4 x 1 x (-2)

=9+8=17
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=
2a
_ —(-3)=\17
2(1)
Lo 317
2
=37 3417
2 2
The roots of the given quadratic equation
3+J_ g 317
2

jii. 3m?>+2m—-7=0

Comparing the above equation with
am? + bm + ¢ = 0, we get
a=3,b=2,c=-7

. b?-4dac=(22-4x3x(-7)

=4+84=88
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_ -b# Jb? = dac

2a
~2+./88
2(3)
-2+ J4x22
6
—2+222
[
2(-1++/22)
[\
~1++/22
3
—1+3J'ﬁ or me ul—;"'ﬁ
The roots of the given quadratic equation

-1 + -1 =
re———l V2 and -1-va Jﬁ.

3 3

m=

iv. 5m? —-4m-2=0

Comparing the above equation with
am? + bm + ¢ = 0, we get
a=5b=-4,c=-2

. b?—4ac=(-4)2-4x5x(-2)

=16 +40 =156

er-2- uadratic-equations/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-maths-part-1-chapter-2-quadratic-equations/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-maths-part-1-chapter-2-quadratic-equations/

€IndCareer

—b+ b dac
2a

~(-4) =56

2(5)
4+, /4=14

10
4+2\14

10
2(2 = V14)

10
2+ 414

5
2 +;ﬁ or m=2 _:ﬁ
The roots of the given quadratic equation
24414 and 2- V14 R

5 5

m=

are

V.y2+ 13y =2
". 3y? +y = 6 ...(Multiplying both sides by 3]
L3y +y—-6=0

Comparing the above equation with

ay? + by + ¢ = 0, we get

a=3,b=1,c=-6

. b?—4ac=(1)>-4x 3 x (-6)

=1+72=73
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~b+yb® —dac

2a

_ -1xy73
2(3)
—liﬁ

6
)= —l+ﬁﬁ or y- -l—ﬁJﬁ

The roots of the given quadratic equation

-1++73 . -1-J73

are and
6 6

It

-}J=

vi. 5x2 + 13x +8 =0

Comparing the above equation with
ax? + bx + ¢ =0, we get
a=5b=13,c=8

. b?-4ac=(13)2-4x5x38
=169-160=9

b’—dac= (13-4 x5x8
=169-160=9
_ ~b+yb* —4ac
e

~13+.9

2(5)
—13+3

10
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I=~13+3 or = -13-3
10 1
Jr:=:-1E or ;v:=r-_—lE
10 - 10
x=-1 or x=-~§
5

The roots of the given quadratic equation are -1 and -85.
Question 3.

With the help of the flow chart given below solve the equation x? + 2V3 x + 3 = 0 using the
formula.

i. Compare equations R

! 5 p q 1i. Find value
¥+ 23x+3=0and " of b’ — dac
ar + bx + ¢ = 0 find )

the values of a, b, c.

iv. Substitute iii. Write formula
values of a, b, ¢ . to solve quadratic
and find roots. equation.

Solution:

i.x2+2V3x+3=0

Comparing the above equation with
ax? + bx + ¢ =0, we get
a=1,b=2V3,c=3

i. b2—4ac=(2V3)2-4 x 1 x 3

=12-12
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e‘lllu\—dl cCi

—b t_u'bz — dac

iii.  x=
2a
v p= 2320
' 2(1)
_2¥3+0  _ -2V3-0
2 2

x= -3 orx =-3
The roots of the given quadratic equation are
—/3 and /3.

Question 1.

Solve the equation 2x? + 13x + 15 = 0 by factorisation method, by completing the square
method and by using the formula. Verify that you will get the same roots every time.
(Textbook pg. no. 43)

Solution:

i. Factorisation method:

22 + 135+ 15=0 i 30
N - A
2+ 10x+3x+15=0 : 03
2e(x +35)+3x+35)=0 5 10x3=10
L 10+3-13

(x+52x+3)=0
By using the property, if the product of two numbers is zero, then at least zero, we get
JS.ox+5=00r2x+3=0
Jox+-5=00r2x=-3=0
Jox+-5=o0orx=-32
.. The roots of the given quadratic equation are —32 and -5.
ii. Completing the square method:

2x*+13x+15=0
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X+ —x+ E =0 ...[Dividing both sides by 2]

Ifx* + —x+k (x +a)’, then

x +§x+k=x2+2ax+az

Comparing the coefficients, we get

% =2aand k = a°

13 andk = (E) 169
4 4 16

—

a=

an,x2+E + -
2 2
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2, 13,169 169 15 _
2 16 16 2
[ 13) (-169+12ﬂ)_
X+— e
4 16
2
x+EJ ﬁ=[l‘
4 16

13V 49
it—| = —
4) 16

Taking square root of both sides, we get

;':+E-=:|::l
4
7 13_ 7
X+—=— or X+—=—=
4 4
713 =7 13
XS — = —0 or X=————
4 4 4 4
_7-13 _ =7-13
= or X =
E |
xz__'ﬁ Dr x::.L.:E
4 4
=2 or x=-5
2

". The roots of the given quadratic equation are =32 and -5.
iii. Formula method:

2x2+13x+15=0

Comparing the above equation with

ax? + bx + ¢ =0, we get

a=2,b=13,c=15

. b2—dac=(13)2-4x2x 15
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=169 -120 =49
_ -b+.b’—dac
2a
_ —13:49
2(2)
_ 1327
4
_ =13+7 _ =13-7
x = or x=
4 4
_ -6 _ =20
x=__" or x=_"
4 4
_ -3 _
x=— or x=-5
2

". The roots of the given quadratic equation are =32 and -5.

". By all the above three methods, we get the same roots of the given quadratic equation.
Practice Set 2.5

Question 1.

Fill in the gaps and complete.
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Quadratic equation
ax’+bx+c=0

j

h ~dac=5 ] T
- Mature qf roots
b’ —4dac = - B v

Quadratic
Sumof |/  equation
roots = -7 '\ ...k

il.
Product of
roots = 5

iii. Ifa, p are roots of quadratic equation,

2 —4x—3=0 :
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Quadratw equation
ax’ +bx+c=0

U Roots are real and unequal
bz ~4dac=>5 r-"'/* ?
Nature c;f roots
b’ —dac=-5 ™ i
\] Roots are not real

i e buadratic \ ' '
Sum of Product of

. equ.atmn
roots = -7 } roots =5

xz+’.-'x+5
4
111
Jatp= -—~(_—;}=2
2% —4x-3=0 =
* axﬁ:_i
2

Question 2.

Find the value of discriminant.
i.x2+7x-1=0

ii. 2y2—5y+10=0

iii. V2 X2+ 4x + 232 =0
Solution:

i.x2+7x-1=0

Comparing the above equation with
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ax? + bx + ¢ = 0, we get
a=1,b=7,¢c=-1
SobP—dac= (7 -4 x1x(-1)
=49+4
.. b?—4ac =53
i. 2y?—5y+10=0
Comparing the above equation with
ay? + by + ¢ = 0, we get
a=2,b=-5c¢=10
J.b’~4ac=(-5)2-4x2x10
=25-80
.. b?—4ac=-55
iii. V2 x2 +4x+ 242 =0
Comparing the above equation with
ax + bx + ¢ =0, we get
a=V2,b=4,c=22
Job?—dac = (4)2 —4 x \2 x 242
=16-16
.. b?—4ac =0
Question 3.

Determine the nature of roots of the following quadratic equations.

i.x?—4x+4=0
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i.2y?=7y+2=0
ji.m?+2m+9=0
Solution:
i.x*—4x+4=0
Comparing the above equation with
ax? + bx + ¢ =0, we get

a=1b=-4,c=4

. A=Db?-4ac
=(-42-4x1x4
=16-16

“A=0

". Roots of the given quadratic equation are real and equal.
ii.2y?—7y+2=0

Comparing the above equation with

ay? + by + ¢ =0, we get

a=2,b=-7,c=2

. A=Db?-4ac

=(-7P-4x2x2

=49-16

. A=33

“A>0

". Roots of the given quadratic equation are real and unequal.
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ji.m?+2m+9=0
Comparing the above equation with
am? + bm + ¢ =0, we get

a=1b=2,¢c=9

. A=b’-4ac
=(2P-4x1x9
=4-36
SoA=-32
“A<O

.. Roots of the given quadratic equation are not real.
Question 4.

Form the quadratic equation from the roots given below.
i. 0 and 4

ii.3and -10

iii. 12,12

iv. 2 - 5,2+ 5

Solution:

i.Leta=0and =4

S.o+B=0+4=4

andaxfB=0%x4=0

.. The required quadratic equation is

X*—(a+B)x+af=0
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Sox2—-4x+0=0
Sox2—4x=0
i. Leta=3and B =-10
S.a+B=3-10=-7
andaxp=3x-10=-30
.". The required quadratic equation is
x2—(a+B)x+aB=0

Sox2— (-7)x + (-30) = 0

1 1
i Leta=— and p= ——
0= andp= -7
1 1
=+ =___=ﬂ
ath=3 -3
mdaxl}=lx_l=_-.1_
2 2 4

The required quadratic equation is

X —(a+Bx+aB=0
X —0x + [-%] =0

iv. Leta=2-45 and B = 2+.5
L oatP=2-5+2+5 =4
and o x f = (2—-\5}[2+J§]
=7~ (¥3)
L[ (a+b)(a-b)=a’—b

ter-2-quadratic-equations/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-maths-part-1-chapter-2-quadratic-equations/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-maths-part-1-chapter-2-quadratic-equations/

@lnu WAlcor

.". The required quadratic equation is
x2—(a+B)x+aB=0
Sox2—4x-1=0

Question 5.

Sum of the roots of a quadratic equation is double their product. Find k if equation is x? —
4kx + k+ 3 =0.

Solution:

x*—4kx +k+3=0

Comparing the above equation with

ax? + bx + ¢ =0, we get

a=1,b=-4k,c=k+3

Let a and B be the roots of the given quadratic equation.
Then,a+ (3 =-baand aff =ca

According to the given condition,

atB=2ap

b _ 2

a a
—b=2¢
— (k) =2(k +3)
dk=2k+6 4k -2k=6
k=6 . k=8

2
k=3
Question 6.

a, B are roots of y> — 2y — 7 = 0 find,
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i. o+ p?
i. a®+ B3
Solution:
y?—2y—-7=0
Comparing the above equation with
ay? + by + ¢ = 0, we get

a=1,b=-2,¢c=-7

i (atB)=al+ 20+
- u+ﬁ—(m+[}}—-laﬁ
=2y -2(-T)=4+14
u+|3-18
ii. {a+ﬁ) =a +|3 +3uﬁ(u+ﬁ]
o+ B= (et B) - 3ap(a+ B)
=2y =3(-7)(2) =8 + 42
o + B =50

Question 7.

The roots of each of the following quadratic equations are real and equal, find k.
i.3y’+ky+12=0

ii. kx (x-2) +6=0

Solution:

i.3y?+kg+12=0

Comparing the above equation with
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ay? + by + ¢ = 0, we get
a=3,b=k,c=12
. A=Db?-4ac
=(k)?—4 x3x12
=k?-144 =k*> - (12)
“A=(k+12)(k=12)...["." a®—Db?=(a + b) (a—Db)]
Since, the roots are real and equal.
“A=0
(k+12)(k-12)=0
“k+12=00rk-12=0
“k=-12o0rk=12
i.kx(x—2)+6=0
. kx?—2kx+6=0
Comparing the above equation with
ax? + bx + ¢ =0, we get

=k,b=-2k,c=6
. A=Db?-4ac
=(-2k)’-4xkx6
= 4k? — 24k
. A=4k (k—6)

Since, the roots are real and equal.
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.4k (k—6)=0
" k(k—6)=0
“k=0ork-6=0
But, if k = 0 then quadratic coefficient becomes zero.
“k#0
k=6
Question 1.

Fill in the blanks. (Textbook pg. no. 44)

Solution:
" Value of ™
\_ discriminant Nature of roots
‘-‘-‘-‘.“-‘_“-"'wv\— W_..--"'""w __"_,._.---""!
v
50 —_— Real and unequal

; -30 —t Not real

0 —— Real and equal

Question 2.
Determine nature of roots of the quadratic equation: x2 + 2x — 9 = 0 (Textbook pg. no. 45)

Solution:
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Comparing x* + 2x — 9 = 0 with
ax” + bx +c¢ = 0, we get

a= [ﬂ ,b=2¢c=
b’ —4dac=2"-4x EI X
a=4-[34

A=4+306
A=40
b> —4ac>0

.. The roots of the given equation are real and unequal.
Question 3.

Fill in the empty boxes properly. (Textbook pg. no. 46)
Solution:

10x>+10x +1=0

Comparing the above equation with

ax? + bx + ¢ = 0, we get

a=10,b=10,c=1

a 10

and o x f§ = S

Question 4.

Write the quadratic equation if addition of the roots is 10 and product of the roots is 9.
(Textbook pg, no. 48)

Answer:
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Quadratic equation: x° — [10]x + [9] = [0]

Question 5.
What will be the quadratic equation if a = 2, § = 5. (Textbook pg. no, 48)

Solution:

X =(o+PB)x+(ap)=0
(2] +[5hHx+[2] x[5] =0
- [x+ [10]=0

Practice Set 2.6

Question 1.

Product of Pragati’s age 2 years ago and years hence is 84. Find her present age.
Solution:

Let the present age of Pragati be x years.
.. 2 years ago,

Age of Pragati = (x — 2) years

After 3 years,

Age of Pragati = (x + 3) years

According to the given condition,
(x—2)(x+3)=84
Jox(x+3)-2(x+3)=84
Jox2+3x—2x—-6=84

Sox2+x-6-84=0
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Sox2+x-90=0
x*+10x-9x-90=0
S x(x + 10) = 9(x + 10) = 0
S (x+10)(x—9) =0

By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

J.x+10=00rx-9=0
JS.x=-100rx=9
But, age cannot be negative.
Sox=9
.. Present age of Pragati is 9 years.
Question 2.
The sum of squares of two consecutive even natural numbers is 244; find the numbers.
Solution:
Let the first even natural number be x.
.". the next consecutive even natural number will be (x + 2).
According to the given condition,
X%+ (x +2)2 =244
X2+ X2+ 4x+4 =244
Co2x2+4x+4-244=0
W 2x2+4x-240=0
. X%+ 2x — 120 = 0 ...[Dividing both sides by 2]

X2+ 12x—10x—-120=0
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Sox(x+12) =10 (x + 12) = 0
So(x+12) (x—10)=0

By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

Sox+12=00rx-10=0

JSox=-120rx=10

But, natural number cannot be negative.
JS.ox=10andx+2=10+2=12

.". The two consecutive even natural numbers are 10 and 12.
Question 3.

In the orange garden of Mr. Madhusudan there are 150 orange trees. The number of trees
in each row is 5 more than that in each column. Find the number of trees in each row and
each column with the help of following flow chart.

1. No. of trees in ii. No. of trees

. H
a column is x. in a row = E
T
iv. Frame quadratic_|iii. Total no. of
equation. _ trees=....
4
v. Find x o Vi. No. of trees
I in a column.
‘o
vii. No. of trees
in a row.
Solution:

i. Number of trees in a column is x.
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ii. Number of treesinarow=x+5
iii. Total number of trees = x x (x + 5)
iv. According to the given condition,
X(x +5) =150

.o x2+5x =150
Sox2+5x—-150=0

V. X2+ 15x—10x—150 =0
Jox(x+15)—10(x +15) =0
Jo(x+15)(x=10)=0

By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

S.ox+15=00rx-10=0

JS.ox=-150rx=10

But, number of trees cannot be negative.
S.ox=10

vi. Number of trees in a column is 10.

vii. Number of treesinarow=x+5=10+5=15
.. Number of trees in a row is 15.

Question 4.

Vivek is older than Kishor by 5 years. The Find their present ages is 16 Find their Present
ages

Solution:

Let the present age of Kishor be x.
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.". Present age of Vivek = (x + 5) years

According to the given condition,

1 1 1

; x+5 _E
x+5+x_1

x(x+5) 6
2x+5 |

x(x+5) 6

. B6(2x + 5) = x(x + 5)

. 12x + 30 = x2 + 5x

. x*+5x-12x-30=0
T x2-7x-30=0

. x2-10x+3x-30=0
. x(x-10)+3(x-10)=0
T (x=10)(x+3)=0

By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

S.x=10=00rx+3=0

JS.x=100rx=-3

But, age cannot be negative.

J.x=10andx+5=10+5=15

.". Present ages of Kishor and Vivek are 10 years and 15 years respectively.

Question 5.
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Suyash scored 10 marks more in second test than that in the first. 5 times the score of
the second test is the same as square of the score in the first test. Find his score in the
first test.

Solution:
Let the score of Suyash in the first test be x.

.". Score in the second test = x + 10 According to the given condition,

5(x + 10) = x?
. bx + 50 = x?
. x?-5x-50=0

J.x2-10x+5x-50=0
. x(x = 10) + 5(x — 10) = 0
T (x=10)(x+5)=0

By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

S.x—=10=0o0rx+5=0
S.x=100orx=-5

But, score cannot be negative.

*x=10

.". The score of Suyash in the first test is 10.
Question 6.

‘Mr. Kasam runs a small business of making earthen pots. He makes certain number of
pots on daily basis. Production cost of each pot is ¥ 40 more than 10 times total number
of pots, he makes in one day. If production cost of all pots per day is ¥ 600, find
production cost of one pot and humber of pots he makes per day.

Solution:
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Let Mr. Kasam make x number of pots on daily basis.
Production cost of each pot = % (10x + 40)
According to the given condition,
x(10x + 40) = 600
". 10x2 + 40x = 600
". 10x? + 40x- 600 =0
.. x2+4x —60 =0 ...[Dividing both sides by 10]
. x2+10x-6x-60=0
T x(x+10)-6(x+10)=0
J.(x+10)(x—6)=0

By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

S.x+10=00rx—-6=0

S.x=—100rx=6

But, number of pots cannot be negative.

. X=6

.". Production cost of each pot = 7(10 x + 40)

=% [(10x6)+ 40]

=3(60 +40) =% 100

Production cost of one pot is ¥ 100 and the number of pots Mr. Kasam makes per day is 6.
Question 7.

Pratik takes 8 hours to travel 36 km downstream and return to the same spot. The speed
of boat in still water is 12 km. per hour. Find the speed of water current.
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Solution:
Let the speed of water current be x km/hr. Speed of boat is 12 km/hr. (x < 12)

In upstream, speed of the water current decreases the speed of the boat and it is the opposite in
downstream.

". speed of the boat in upstream = (12 — x) km/hr and speed of the boat in downstream = (12 +
x) km/hr.

Now, Time = Distance
Speed
Time required to cover 36 km upstream
_ 36
12—x
Time required to cover 36 km downstream
S hrs
12+ x
According to the given condition,
36 36
+ =
12-x 12+x
1 1
36 + =8
[ 12-x 12+4x ]
1 1 8

12-x 124x 36
(12+x)+(12-x) _ 2
(12-x)(12+x) 9
];sz - % [ (a+b)a—b)=a>~ b
24 x 9=2 (144 —x%)
216 =288 — 2x°
2x* =288 - 216
2 =72
x* =36
=+6 ..[Taking square root of both sides]
But, speed cannot be negative.

x=6
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.. The speed of water current is 6 km/hr.

Question 8.

Pintu takes 6 days more than those of Nishu to complete certain work. If they work
together they finish it in 4 days. How many days would it take to complete the work if

they work alone.

Solution:

Let Nishu take x days to complete the work alone.

.". Total work done by Nishu in 1 day = 1x

Also, Pintu takes (x + 6) days to complete the work alone.
.". Total work done by Pintu in 1 day = 1x+6

.". Total work done by both in 1 day = (1x + 1x+6)

But, both take 4 days to complete the work together.

.". Total work done by both in 1 day = 14

According to the given condition,

1 1 |
_+_ —J—
X x+6 4
X+6+x _ l
x{x+6} 4
2x+6 _ 1
x(x+6) 4

. 4(2x + 6) = x(x + 6)
.8x+ 24 =x2+06x
Sox2+6x—-8x-24=0

W x2—-2x-24=0
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Sox2—-6x+4x-24=0
JoX(x—6)+4(x—6)=0
S.(x=6)(x+4)=0

By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

S.x—6=0o0rx+4=0
J.x=6o0orx=-4

But, number of days cannot be negative,
S.x=6andx+6=6+6=12

.". Number of days taken by Nishu and Pintu to complete the work alone is 6 days and 12 days
respectively.

Question 9.

If 460 is divided by a natural number, quotient is 6 more than five times the divisor and
remainder is 1. Find quotient and divisor.

Solution:

Let the natural number be x.

.". Divisor = x, Quotient = 5x + 6

Also, Dividend = 460 and Remainder = 1

Dividend = Divisor x Quotient + Remainder

460=xx(5x+6)+1

N V5 x—459
460 =5x"+6x+ 1 P =5%x-9x5]
Sx+6x+1-460=0 =45, +51

Sx*+ 6x—459 =10

5x — 45x + 51x— 459 =0
Sx(x=9)+51(x-9)=0
(x-9)(5x+51)=0
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By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

S.x-9=00rb5x+51=0
J.x=9o0rx=-515

But, natural number cannot be negative,
x=9

.. Quotient=5x+6=5(9) +6 =45+ 6 =51
.". Quotient is 51 and Divisor is 9.

Question 10.

In the given fig. [JABCD is a trapezium, AB || CD and its area is 33 cm2. From the
information given in the figure find the lengths of all sides of the [JABCD. Fill in the empty
boxes to get the solution.

A X
(x—4) x—2)
H
D M C
p———"2x + I )f——

Solution:
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TTABCD is a trapezium. AB || CD
Area of trapezium

= ]5 * (Sum of parallel sides) x Height

A(JABCD) = -;. % (AB + CD) x [AM]

33 = %{x+2x+ 1) x [(x=a)

= (3x+ 1) x |(x-4)
66=3x"—12x+x—4

3¢’ [11x] - [70] =0
3 - 21x+10x-70=0
3x{x—?}+ ll]{x—?] ={

(3x+10) (x=7)=0

By using the property, if the product of two numbers is zero, then at least one of them is zero,
we get

(3x+10)=0or [(x-7)|=0
x=_Tm m'.'r=

But, length is never negative.

T
3

x=[7]

AB= |x=Tem

CD = |2x+1=2(7) +1=15cm

AD=BC=|x-2=7-2=5cm
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Maharashtra Board Solutions
Class 10 Maths (Part 1)

e Chapter 1- Linear Equations in Two Variables

e Chapter 2- Quadratic Equations
e Chapter 3- Arithmetic Progression

e Chapter 4- Financial Planning

e Chapter 5- Probability

e Chapter 6- Statistics
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RAET0T AS®), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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