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Exercise 5A

Find which of the following equations are quadratic:
Solution 1(i)

(3x—1)?=5(x + 8)

= (9x? - 6x + 1) =5x + 40

= 9x? — 11x — 39 =0; which is of the form ax?> + bx + ¢ = 0.
.. Given equation is a quadratic equation.

Solution 1(ii)

5x2 — 8x = -3(7 — 2x)

= 5x? — 8x = 6x — 21

= 5x? — 14x + 21 =0; which is of the form ax? + bx + ¢ = 0.
.. Given equation is a quadratic equation.

Solution 1(iii)
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(x=4)3x +1)=(3x—1)(x +2)

=32 +X—-12x—-4=3x>+B6X — X — 2

= 16x + 2 =0; which is not of the form ax? + bx + ¢ = 0.
.. Given equation is not a quadratic equation.

Solution 1(iv)

x? +5x—5=(x - 3)?

> x?+5x-5=x2-6x+9

= 11x — 14 =0; which is not of the form ax® + bx + ¢ = 0.
.. Given equation is not a quadratic equation.

Solution 1(v)

7x3—2x2+10 = (2x — 5)?

= 7x3—2x*+ 10 = 4x* - 20x + 25

= 7x3 — 6x% + 20x — 15 = 0; which is not of the form ax? + bx + ¢ = 0.
.. Given equation is not a quadratic equation.

Solution 1(vi)

(Xx=12+(x+22+3(x+1)=0

> x2-2x+1+x*+4x+4+3x+3=0

= 2x% + 5x + 8 = 0; which is of the form ax?® + bx + ¢ = 0.
.. Given equation is a quadratic equation.

Question 2(i)

Is x = 5 a solution of the quadratic equation x> —2x —15 = 0?

Solution:
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x2—-2x-15=0
For x = 5 to be solution of the given quadratic equation it should satisfy the equation.
So, substituting x = 5 in the given equation, we get

LH.S = (52— 2(5)— 15

=25-10-15
=0
=R.H.S

Hence, x = 5 is a solution of the quadratic equation x> —2x — 15 = 0.
Question 2(ii).

Is x = -3 a solution of the quadratic equation 2x> - 7x + 9 =0?
Solution:

2x2-7x+9=0

For x = -3 to be solution of the given quadratic equation it should satisfy the equation
So, substituting x = 5 in the given equation, we get

L.H.S =2(-3)2-7(-3) + 9

=18+21+9

=48

# R.H.S

Hence, x = -3 is not a solution of the quadratic equation 2x? — 7x + 9 = 0.
Question 3.

If 23-- is a solution of equation 3x? + mx + 2 = 0, find the value of m.

Solution:
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For x = 23—- to be solution of the given quadratic equation it should satisfy the equation

So, substituting x = 23--V in the given equation, we get

Question 4.
23 and 1 are the solutions of equation mx? + nx + 6 = 0. Find the values of m and n.
Solution:

For x = 23 and x = 1 to be solutions of the given quadratic equation it should satisfy the
equation

So, substituting x = 23 and x = 1 in the given equation, we get

~6=0 |m(1°~n(1)=6=0

-6=0 =m=+-n-6=0

= dm-6n-54=0...1) |=m-n=6-0...(2)

Solving equations (1) and (2) simultaneously,
4dm +6n+54=0.....(1)
m+n +6=0....(2)

(1)-()x6
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=-2m+18=0

=>m=9

Substitute in (2)

=>n=-15

Question 5.

If 3 and -3 are the solutions of equation ax? + bx — 9 = 0. Find the values of a and b.
Solution:

For x = 3 and x = -3 to be solutions of the given quadratic equation it should satisfy the equation
So, substituting x = 3 and x = -3 in the given equation, we get

a(3)" =b(3)-9=0 |a(-3) +b(-3)-9=0
= a(9)+b(3)-9=0 | = a(9)-b(3)-9=0

=9 +3b-9=0...(1) |=% -3b-9=0...(2)
Solving equations (1) and (2) simultaneously,
9a+3b-9=0...(1)
92a-3b-9=0...(2)
(1)+(2)
= 18a-18=0
=a=1
Substitute in (2)
=>b=0

Exercise 5B
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Question 1.

Without solving, comment upon the nature of roots of each of the following equations :
(i) 7x*2 = 9x +2 =0

(ii) 6x% — 13x +4 =0

(i) 25x2 — 10x +1=0

(iv) X2 + 2\3x — 9=0

(v) x*—ax—Db?=0

(vi) 2x2 +8x +9=0

Solution:
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() 752 -9x+2=0
a=7 b=-9andc =2
- Discriminant=b® - dac
=(-9) - 47)(2)
=81-56=25
Since D>0, then equation has two real and unequal roots,
(i) 62 - 13x+ 4=0
a=6, b=-13and c =4
- Discriminant=b® - 4ac
=(-13F - 4(6)(4)
=169-96=73
Since 73 is not a perfect square, roots are irrational
Since D=0, then equation has two irrational and unequal roots,
(iii) 25x% - 10x +1 = 0
a=25 b=-10and c =1
- Disariminant=b? - dac
=(-10F - 4(25)(1)
=100-100=10
Since D=0, then equation has two rea and equal roots.
(iv) 12+2~5)<—9- 0
a=1 b=2y3and c=-9
- Discriminant=b2 - dac
=(24/37 - 4(1)(-9)
=12+436 = 48
Since 48 is not a perfect square, roots are irrational
Since D>0, then equation has two irrational and unequal roots.
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() x2 —ax-b% =0
A1, B=<=gand C=-b°
- Discriminant=B2 - 4AC
=(-af - 41X-b%)
=& +4b? = a positive value
Since £ +4b2 is not a perfect square, roots are irrational.
Since D=0, then equation has two irrational and unequal roots,
(i) 2x° + 8x+9=0
a=2 b=8andc =9

- Disariminant=b® - dac

=(8F - 4(2)(9)
=64-72=-18 = a negative vaue
Since D<0, then equation has no real roots.

Question 2.

Find the value of p, if the following quadratic equation has equal roots : 4x> — (p—2)x + 1 =0

Solution:
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45 -(p-2x+1=0

Here a =4, b=-(p-2) and c=1
Given: equation has equal roots
Then D=0

=h® -dac=0

=[-(p-2F -44(1)-0
=p°+d-4p-16=0
=p°-4p-12=0
=p°-6p+2p-12=0
=pp-6)+Ap-6)=0

=(p-6)p+2)=0
then p-6=0 or p+2=0
= p=6 o p=-2
Question 3.
Find the value of ‘p’, if the following quadratic equations have equal roots : x> + (p —3)x +p =0
Solution:
X*+(p-3)x+p=0
Here,a=1,b=(p-3),c=p
Since, the roots are equal,
= b*>~4ac=0
= (p—3)-4(1)(p) = 0
=>p?+9-6p-4p=0
= p>~10p+9=0
=p>-9Pp-p+9=0
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=p(p-9)-1(p-9)=0
=(P-9pP-1)=0
=p-9=0o0rp-1=0
=>p=9orp=1
Question 4.
The equation 3x? — 12x + (n — 5)=0 has equal roots. Find the value of n.
Solution:
3x2 - 12x+(n-5)=0
Here a =3, b=-12 and c=n-5

Given: equation has equal roots
Then D=0

=b? - 4ac=0
= [-12F - 43)n-5)= 0
= 144-12n+60=0

=-12n=-204
=204
= nN= =17
-1z
Question 5.

Find the value of m, if the following equation has equal roots : (m — 2)x? — (5+m)x +16 =0

Solution:
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(Mm-2x% - (S+m)x+16 =0

Here a =m-2 b=-(5+m)and c=16
Given: equation has equal roots
Then D=0

=b® -dac=0
=[~(5+m)F - 4m-2)(16)= 0
=25+ m° + 10m-64m+ 128=0
= m? -54m+ 153=0

=m° -5Im-3m+153=0

= mm=-51)-3m-51)=0
={mM-51)m-3)=0
thenm-51=0 or m-3=0
= =5l or  m=3

Question 6.
Find the value of p for which the equation 3x?>— 6x + k = 0 has distinct and real roots.

Solution:

3 -6x+k =0

Here, a=3 b=-6andc=k

Since the roots are distinct and real,
b?-4dac> 0

=(-62-4x3xk>»0

=36-14& >0

=36 > 12k

=3k

=kc<3

Exercise 5C
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Question 1.
Solve : x2—-10x—-24=0

Solution:

2 105 -04 0

= %% -12x+2x-24=0
= x(x-12)+ Ax-12)=0
= (x-12Xx+2)=0
since x-12=0 or x+2=0
then we 3 or el

Question 2.
Solve : x2-16=0

Solution:

x% =16 =0

= x%-4°_0
=(x+4(x-4)=0
Since x4+4=0 or x-4=0
then x=-4 or x=4

Question 3.

Solve: 5,2 —%x- 0

Solution:
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2x2—5x=0

1
= x(Z2x-=)=0
( 2]

since x=0 or EX-%-D

= -1
then x=0 or x—-4

Question 4.

Solve : x(x—5) =24

Solution:
X(x-5)=24

= %2 -5x=-24=0

= x?-8x+3x-24=0
= x(x-8)+3(x-8)=0

= (x-8)(x+3)=0

Since x-8=0 or x+3=0
then x=8 o x=-3

Question 5.

Solve: 2. . 2
2

Solution:
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=5+x°

Ox =10+2x°

2x% -9x + 10=0

2x? -5x-4dx+10=0
x(2%-5)-2(2x-5)=0
(2x-5)(x-2)=0

Since 2x-5=0 or x-2=0

AT TRNTIN

o x=2

Question 6.

Solve: & _ 1, «

X

Solution:

6. 1+ %

%

= 6= x+ x°

= ¥ $x-6=0

= ¥ 4+3x-2%x-6=0

= xX(x+3)-2(x+3)=0

= (x+3)(x-2)=0

since x+3=0 or x-2=0

then  x=-3 or =g
Question 7.

Solve: 35‘ *1
T ax
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Solution:
3x+1
x:
Ax
4x2 = 3x + 1

=

= 4x°-3x~1=0

= 4x?-4x+x-1=0

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

= (x-1)(4x+1)=0

Since x-1=0 or  dx+1l=

then W= 1 or Y

Question 8.

Solve:y4l_ 25
4

Solution:

==
X

= 2x% +2 = 5x

= 2x° -5x+2=0

= 2x% —dx-x+2=0

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

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

Since x-2=0 or 2x-1=0

then ¥=3 pr 5=

Pl =
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Question 9.
Solve : (2x — 3)* =49

Solution:

(2¢-3)* = 49

Taking square root on both sides
2x-3=¢+7

When 2x-3=7 =2x=10 = x=5

and, when 2x-3=-7 = 2x=-4= x=-2

Question 10.
Solve : 2(x2-6) = 3(x — 4)
Solution:

20 -6)= Ax-4)

= 2x2 - 12=3x-12
= 2%% —3x =0

= x(2x-3)=0
since x=0 or 2x-3=0
3
th =0 0 — i
2 -4 I x 2

Question 11.
Solve : (x + 1)(2x + 8) = (x + 7)(x + 3)

Solution:
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(41X 2x4+8)=(x+7 )(x+3)

=2x% + 8x+2x+ 8=x% + 3x+ 7x+ 21
=2x% + 10x + 8= x% + 10x + 21
=x%-13=0

ﬂxz—(mf -0

= (x+J13Xx-f13)=0

If x+f13=0 o x-413=0

= X=-x]13 or x=f13

Question 12.
Solve:x*—(a+b)x+ab=0

Solution:

x2 -(a+b)x+ab=0

= %% —ax-bx+ab=0

= x(x-a)-b(x-a)=
=(x-a)x-b)=0

since x-a=0 o x-b=0
then x=a or s
Question 13.

(x +3)2—4(x+3)=5=0

Solution:
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(x+3F - 4(x+3)-5=0
Let x+3=y

then v -dy-5=0

= y2—5y+ Y =5=0

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

= (y-S)y+1)=0

If y-5=0 or y+1=0
then v=5 or y=-1
= x+3=5 or x+3=-1
= x=2 or x=-4

Question 14.
4(2x - 32— (2x—3)—-14=0

Solution:

4(2x-3R - (2x-3)- 14 =0
Let 2x-3=vy

then 42 -y-14=0

=42 -8y+Ty-14=0

= 4y(y-2)+7(v-2)=

= (y-2)4y+7)=0

If y-2=0 or dy+7 =

-7

= =2 e

Y or Y a
ST BLE o 2><-3=%

=% 2u=5 cr 2x=§

4

i _ &

=;>><—v2-— or X"""-S"
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Question 15.

Solve: 3x-2 _3x-8

2x=3 x+4
Solution:
3x-2 _ 3x-8
2xX-3 x+4

= Bx-2Nx+4)=(2x-3)3x-8)

= 3x2 4+ 12x - 2x - 8 = 6% - 16X - 9x + 24
= 3x% + 10x - 8= 6x° - 5% + 24

= 3x° -35x+32=0

= 3x2 - 32x-3x+32=0

= x(3x - 32)- I(3x-32)=0
=(x-1)3x-32)=0

If x=1=0 or 3x-32=0

~ 2 2
= x=1 or X*? = 105

Question 16.

2x2—-9x + 10 =0, When
()xe N

(i) xe Q

Solution:
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2x2-9x+10=0
=2x2-5x-4x+ 10=0
= x(2x-5)- (2x-5)=0
=2x-5)(x-2)=0
=22x-5=0 0o x-2=0
=>><=§ or X=2

(i) When x eN, we have x =2
(i) When x € Q, we have x = 2,%

Question 17.

Solve: *— 3+><+3 21

X+3 x-3 2

Solution:

K—3+x+3=21
X+3 x-3 2

(x-3P+(x+3 _5
(x+3)x-3) 2
X2 -6x+9+ }c:2+6x+9_§
xZ -9 T2
= A2%° + 18) = H(x°* - 9)
= dx® + 36 = 5x° - 45

—

=x°-81=0

=% -9 -0
=(x+9)x-9)=0

If x+9=0 or -9=0
then x=-9 or % =0
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Question 18.
Solve: _ 4 _ 1 i 4
X+2 X+3 2x+1
Solution:
4 1 4

x+2 X+3 2%+ 1
4(>¢:+3) 1(><+2) 4
(x+2(x+3)  2x+1
dx + 12-x-2 _ 4
¥ +2x+3x+6 2x+1
3x+10 4
¥2 +Sx+6 2x+1
= (3x + 10)(2x + 1) = 4(x2 + 5x + 6)
= 6x° + 3% + 20x + 10 = 4x% + 20x + 24
=2x24+3x-14=0
=2x2 + 7x-dx-14=0
=S X2x+7)-2A2x+7)=0
=2x+7)(x-2)=0
If 2x+47=0 or x-2=0

then x=-_.2?. or =2

Question 19.

Solve: = _ 3 _ﬂ
X=-2 X+06 X

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr

atic-equations/

€IndCareer


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/

@IndCareer

5 3 4
x-2 x+6 x
5{x+6) Ax-2) 4
(x-2)(x+6) x
5x+30-3x+6 _4
X £6x-x~-12 X
2x+36 4
X2+ 4x-12 X
= 4x2 + 16x - 48 = 2x° + 36X
=2x2-20x-48=0
x2 - 10x-24=0

= %2 - 12%+2x-24 =0

= x(x=12)+ Ax=-12)=0

= (x-12)(x+2)=0

If x-12=0 or x+2=0
then x=12 or =

Question 20.

Snlve:(1+ 1 J[i_ 1 ]=E
X+1 x-1) 8

Solution:
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1 i 7
1 1- —_
{+x+1J[ x—i] 8
Xx+1+1)fx-1-1 7
5w =1 )2

:’xzm 4_7

-4 B
=8x% -32=7x2 -7
=%x2 « 25

==X =25
Question 21.

Find the quadratic equation, whose solution set is :

(i) {3, 5} (i) {-2, 3}

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr

atic-equations/

€IndCareer


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/

@IndCareer

(i¥ince solution setis {3,5)

= x=3 or x=5

=>x=-3=0 o x-5=0

=(x-3)x-5=0

= x%-5x-3x+15=0

= x2 - 8%+ 15=0 which is the required equation.
(iiSince solution setis {-2,3}

= X==2 or x=3

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

=(x+2)(x-3)=0

=x2-3X+2X-6=0

= x% - x-6=0 whichisthe required equation.
(iii)since solution setis {5-4}

= X=3 or =-4

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

=(x-5)x+4=0

= x% -5x+4x-20=0

=x2-%x-20=0 which is the required equation.

(iv)Since solution setis { 3 ?2}

= ¥==3 Or X=—
B

= x+3=0 or Sx+2=0
=(x+3)5x+2)=0

= 5%+ 2x+ 15x+6 =0
= 5x2 4+ 17x + 6= 0 which is the required equation.

Question 22.
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Solve:5+ 3 -2(6+K};[><-6)
3 15

B - x
Solution:

i 3 =2(6+x}

6-x 15
x{6—x)+3x3=12+2x
3(6 - x) 15
=}}4::{6—><)+3)-:3_12+2><

b=X 2

2

:Gx—x +9=12+2x

6- x 5
= 30% -5x° + 45 =72+ 12x - 12% - 2x°
= 30x - 5x2 + 45 = 72-2x°
= 3% -30x+27 =0
= %2 - 10x+9=0
= x%-9x-x+9=0
=2 xx-9)-1x-9)=0
=(x-9)x-1)=0
=x-9=00or x-1=0
=x=9 or x=1

U wix

Question 23.

2, 3

Solve the equation 9x° + ==+ 2 = 0,if possible, for real

values of x.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr

atic-equations/

€IndCareer


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/

€IndCareer

9x2+%+2=0
2
:36)( -:43)<+8_D

= 36x%+3x+8=0
Here, a=36, b=3andc=8

-b + 4b® - dac

2a
-3+ (3P - 4x36x8

2x 36

-3+ J9-1152

72
-3+ 4-1143

72
Since/-1143 is not possible, we cannot solve
the given equation for x,

Question 24.
Find the value of x, if a + 1=0 and x? + ax — 6 =0.

Solution:

Ifa+1=0,thena=-1
Put this value in the given equation X2 +ax -6 =0
X2 -x-6=0

-3X+2x-6=0
=xx-3)+2Ax-3)=0
=>(x-3)x+2)=0
If %x-3=0 or x+2=0
then x=3 o x=-2

Question 25.
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Find the value of x, if a + 7=0; b + 10=0 and 12x? = ax — b.
Solution:

Ifa+7=0,thena=-7

and b+ 10 =0, thenb =-10

Put these values of a and b in the given equation

12x% = (-7)x - {-10)
=12 4 Tx < 10w 0

= 12%% + 15x-8x-10=0
= 3x(dx+5)-24x+5)=0
= (4x+5)(3x-2)=0

If 4x+5=0 or 3x-2=0
_ -5 "
then x——z or >c—§
Question 26.

Use the substitution y= 2x +3 to solve for x, if 4(2x+3)? — (2x+3) — 14 =0.

Solution:
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M 2x+3)2 - (2x+3) - 14 =0
Put2x+3=y

4y® -y -14=0

= 4y% -8y +7y-14=0

= dyly-2)+ Hyv-2)=0

=(y-2)dy+7)=0

If yv=2=0 or 4y+7=0

then 2x43-2=0 or 4(2x+3)+7=0

= 2x=-1 or 8x=-19
-1 _=-19

=% = o a8
X 5 r x 3

Question 27.

Without solving the quadratic equation 6x? — x — 2=0, find whether x = 2/3 is a solution of this
equation or not.

Solution:

Consider t2he equation, 6x2-x-2=0
Put X = 3 inLHS.

o35

o

Since LHS.=RH.S. then X = ? is a solution of the given equation.

Question 28.

Determine whether x = -1 is a root of the equation x? — 3x +2=0 or not.
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Solution:

x? — 3x +2=0

Putx=-1inL.H.S.

LH.S. = (-1)2=3(-1) +2

=1+3+2=6 # R.H.S

Then x = -1 is not the solution of the given equation.
Question 29.

If x = 2/3 is a solution of the quadratic equation 7x?>+mx — 3=0; Find the value of m.

Solution:
7x24+mx-3=0
Givenx = 2 is the solution of the given equation.

3
Put given value of x in the given equation

) ofgoe

=:~§+2_m—3=0
9 3

=28+6m-27=0
=tm=-1
-1
Bl o T
=%
Question 30.

If x = -3 and x = 2/3 are solutions of quadratic equation mx?+ 7x + n = 0, find the values of m
and n.

Solution:
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mxZ +7x+n=0
Put x=-3In given equation

m(-3F +7(-3)+n=0
=9mM-=-21+n=0
=9m+n=21----- (1)

Put x== In given equation

solving these equatons we get
m=3andn=-6

Question 31.

If quadratic equation x> — (m + 1) x + 6=0 has one root as x =3; find the value of m and the root
of the equation.

Solution:
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x2 -(m+1)x+6=0
Put x=3 in the given equation
(3°-(m+1X3)+6=0
=2 9-3m-3+6=0
= =-Om==12
—=m=4
Put this value of min the given equation, we get
X2 -5x+6=0
=x2-3x-2x+6=0
=2 x(x-3)-2(x-3)=0
=(x-3)(x-2)=0
Ifx-3=0 o x-2=0
then x=3 or w=2
2 is the other root of the given equation.

Question 32.

Given that 2 is a root of the equation 3x2 — p(x + 1) = 0 and that the equation px*>—gx+9=0
has equal roots, find the values of p and q.

Solution:
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Since 2 is a root of the equation 3x2 - p{x+1)=0
=32 -p(2+1)=0

=23x4-3p =0

=12-3=0

=3=12

=p=4

MNow, the other equation becomes 4x@ - gqx+9=0
Here, a=4 b=-qand c=9

Since the roots are equal, we have

b2 - 4ac =0

=(-qFf -4x4x9=0

=q%>-144=0

=>q° =144

=>q=12

Hence, p=4and g=12.

Question 33.

S X _ a+b_ bla+ b)

a x =k d

Solution:
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x a+b bla+b)

a x  ax

xz—az-ab_ab+b2
ax - ax

= x2 - a° - ab = ab +b?

= %% = a° + b% + 2ab

= x2 = (a+b)?

=% =a+b

=

Question 34.
Solvs } [%GO ](x 10)- 1200 = 60

Solution:

[12:0 2]( ~10)- 1200 = 60

:,2[%9 1](;{ 10) = 1260

:>[$+ 1}(::— 10) = 630

5 [EDD+ %
X

J(x - 10)= 630

= 600x - 6000 + x° - 10x = 630x
= %% - 40x - 6000 = 0

= x2 - 100x + 60x - 6000 = 0

= x{x - 100) + 60(x - 100) =

= (x - 100){x + 60) = O
=>x-100=0 or x+60=0

= x=100 or x=-560
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Question 35.
If -1 and 3 are the roots of x? + px + q = 0, find the values of p and q.

Solution:

Since -1isaroot of xZ + px+q=0, we have
(-1 +p(-1)+g=0

=1-p+gq=0

=>-p+qg=-1 LAl

Also, 3is aroot of x2 + px+q=0.

= (3F +p(3)+g=0

=9+ 3+qg=0

=>3+q=-9 ...(i)
Subtracting equation (ii) from (i), we get

~dp =8
Sp=-2

=-(-2)+qg=-1 ...[From ()]
=>Z2+qQ=-1

=g =-3

Hence, p=-2 and gq= -3.

Exercise 5D

Question 1.
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Solve each of the following equations using the formula:
(i)x2 - 6x =27 (ii)x2 - 10x +21=0

(iii)x2 +6x - 10 =0 (iv)x2 +2x - 6=0

(v)3x2+ 2x - 1=0 [vi]2x2 +7x45=0

i['-.urii]Ex-—ix2 {v|||]—><2+§-gx

o = 3 Bt 3 3
(iX) %2 6 = 2y3x (X) 2= 3a 2
= X 2x+3

R, O Si I, T 0 . S
(i) == = — (Xii) \f5x? - 4x - 26 = O
=% +2x—5_81{xw]x-1+xh3_31

(xiii)
x-4 x-3 3 X=-2 x-4 |

Solution:
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(i)x2 - 6x = 27
DG =2T =0
Here a=1, b=-6 and c=-27

ﬂ o
Then x= bt - dac

2a

_~(-6)+ J-6F - 41)(-27)
A1)
6+12 6+12_ 6-12
= ~ d
5 z s
(iix2 = 10x + 21 = 0
Here a=1, b=-10 and c=21

b+ b2 -
Then x= b+ Vb~ - dac
24a
_=(-10)+ (-10) - 4(1)(21)
21)
_10+4 _10+4_ ,10-4
2 2 2
(iii)x2 + 6x - 10=0
Here a=1, b=6 and c=- 10
2
Thenx= 2% b” - 4ac
2a
~(6)+ J(6F - 4(1)-10)
A1)
='612%='6+§"‘E s 2J———3+ﬁand 3- 419
(VX2 + 2x-6=0
Here a=1, b=2 and c=-6

FEE
Then x= b2 —HHE

28
-(2)£ (2P - 41)(-6)
21
_-Q:Jz_a Pyl N

| = = 5 - apter-5-quadr
atic-equations/
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(V)32 +2x=-1=0
Here a=3, b=2 andc=-1

-b + \b? - dac
Za

()£ (2P - A3X-1)
2A3)
oo 1L/, (R o NG T 1
= & d i
3 g 3
(vil2x2 +7x+5=0
Here a=2, b=7 and c=5

o *52_
Then x= b+ 52 e

_ ()£ TP - 42X5)
22)
_FTEE P48 P8 5
T4 T 4 dT=1 and 2
2o _lez 1
(mljgx— 6:( =
= dx = -x2 -2
= x4+ 4x+2=0

Here a=1, b=4 and c=2

b+ b2 - dac
24

_~(9)2 (4P - 4(1)2)
2(1)
;4;4’8‘ ) —4122ﬁ _ 51

Then x=

Then x=
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il g 5 D
(m:n)E tEeaX
=xZ + 25 = 10x

= %% - 10x+25=0

Here a=1, b=- 10 and ¢=25

-b+ \Eg—clac
2a

_~(~10) {(~10F - 4(1)(25)
i 2(1)
10+ O
=—=-5
(ix) XE—G-EJE}(
= x2-2Px<6=0
Here a=1, b=- 22 and c=-6

Then x=

Then x= b1 4;—45c
_ (=22 (=237 - 4(1)(-6)
21)
2R+ _2LR+4R _22+4R 28-4P
2 2 2 2

= 6fand_2j§ =32 and -2
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4 5
X) —=-3=
() X 2%+ 3
= 4—3><= 5
3 2543

= (4- 3x)(2x + 3) = 5x

= 8x + 12- 6x° - 9x = 5x
=6x%+6x-12=0
=>x2+x-2=0

Here a=1, b=1 and c=-2

(2
e et e -b + 4/b= - dac
2a
_ KD (IF - 41)-2)
A1)
-1+ 8 143 -1+3__ -1-3 _
=— -2-2and2-1ar1d2
(i) 2X*3_x+4

X+3 X+2
= (2% +3Yx+2)=({X+3_x+4)

= Ox2 4+ dx + 3X+ 6= X° + X + 3x+ 12

S
Here a=1, b=0 and c=-6

-b+ \ﬂ;z—dac

2a
_~(0)£(0F - 4(1)(-6)
2(1)

_0tN24 0:246
S T = -J6 andJ6

Then x=
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(xiiWBx® - dx - 2.6 = 0
Here a=J€, b=-4and c=-2./6

.BE_
Then x= b = dac

_~(-4) J(-4) - 4JB)(-24/6)
26)

_4+.J64 4zx8 4+8 4~

"28 28 26 76'

= %andTi= J6 and g
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an D% Dyl o
(xiii) A i =8§
2X(x-3)+(x-4)2x-5) 25
(x-4Xx-3) e
_ 2 -6x+2x%-5x-8x+20 25
X2 - 3x-4x+ 12 3

4x2 - 19%+20 25
=

=

%2 — 7y 4 12 e
= 25x2 - 175x + 300 = 12%% - 57x + 60

= 13x2 - 118x+240=0
Here a=13, b=- 118 and ¢=240

Then x= b b2 -
2a
_-(-118)+ J(-118)? - 413)(240)
2(13)
_118+ 1444 _ 118138
56 6
- 1182;38%{11182;)% -6 and jg
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s deed e o

) x—2+ x—4=3§

:(x—ljix—4)+(x—2)(x—3)= 10
(x=-2)(x-4) 3

jx2~4xux+4+ 2= 3x-2x+6 _10
X% —dx-2x+ 8 3

_ 2% -10x+ 10 _ 10

%% - 6%+ 8 3
= 10x2 - 60x + 80 = 6x% - 30x + 30
= 4% - 30x + 50=0

=2x% -15x+25=0
Here a=2, b=- 15 and ¢c=25

b+ \gz-dac
2a

Then x=
_~(-15)% {{(-15) - 42)(25)
22)
_15+425 15¢5
a 4
15+5 15-5 5
= d =5and =
g nd— and 3
Question 2.

Solve each of the following equations for x and give, in each case, your answer correct to one
decimal place :

(i) X2 — 8x+5=0
(ii) 5x% +10x — 3 =0

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr
atic-equations/
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(i) x2-8x+5=0
Here a=1, b=- 8 and ¢c=5

=-bi wJEE - dac

e

2a
_(-8)% J(-8 - A1)(5)
A1)
.—.815“‘4_4 _ Sig’m =42 fT1=4233=7.3and 0.7

(i) 5% +10x-3=0
Here a=5, b=10and ¢=-3

=~b + xFEE - dac

bty o

2a
_~(10) (107 - 4(5)-3)
)
_-10: JT60 _-10212.6
10 10
=‘1°I012'6 and_10;012'6 -0.26 and -2.26=0.3and -2.3

Question 3(i).

Solve each of the following equations for x and give, in each case, your answer correct to two
decimal places :

(i) 2x2 — 10x +5=0

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr
atic-equations/
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2x% - 10x+5=10
Here a=2, b=- 10 and ¢c=5

=—b + «:‘EE - dac

2a

_~(-10)# (-10) - 42)(5)
22
_10+.f60 10:7.75
4 T a
_10+7.75 ___10-7.75

and = 4.44 and 0.56
4 4

S

Question 3(ii).

Solve each of the following equations for x and give, in each case, your answer correct to two
decimal places :

4x +6/x+13=0

Solution:

4x+§+ 13=0

=42+ 6+13x=0

=42+ 13x+6=0
Here a=4, b=13 and c=6

=—|:- + m'EE - dac
2a
_-(13)+ (13 - 44)6)
2(4)
-13+73 _-13+£8.54
8 8
_-13+8.54 . ,~13-8.54
8 8
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr
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Question 3(iii).

Solve each of the following equations for x and give, in each case, your answer correct to two
decimal places :

x>—-3x-9=0

Solution:

%2 -3x-9=0
Here a=1, b=-3and c=-9
=-b + \JBE - 4dac
24
_(=3) (=3P - 41)(-9)
2(1)
_3x445 3:6.70

4

2 2
=3+ g'?oand S S.TO = 4.85 and -1.85

Question 3(iv).

Solve each of the following equations for x and give, in each case, your answer correct to two
decimal places :

x>-5x—-10=0

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr
atic-equations/
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X% = 5x=-10=0
Here, a=1, b=-5andc=-10
-b + yb? - dac
2a

(-5 f(-5F - 4x1x(~10)
= Ox 1

S5+ 25+ 40
2
S+ 65

2
_5+806

Lo X =

= x=653 or x=-153

Question 4.

Solve each of the following equations for x and give, in each case, your answer correct to 3
decimal places :

(i) 3x2—12x — 1 =0
(i) X2 — 16 X +6= 0
(iii) 2x2 + 11x + 4= 0

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr
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(i) 3 -12x-1=10
Here E=3; b=-12andc=-1

_-bt \b? - dac
2a
_~(=12) (- 12P - 43)(-1)
2A3)
_12: 156 _ 12412.489
6
12+ 162'489 and 2= 22'489 - 4,082 and -0.082

(i) x*-16x+6=0
Hera E=1, b='- i6 and c=6

-h + 1{52 - dac

Za

_-(-16)x {(~16)2 - 41)(6)
2(1)
164232 161+ 15.231
= 2 - 2
16+15.231__,16-15.231

= = and 5

(i) 2%+ 11x+ 4=0

Here a=2, b=11 and c=4

LoX=

= 15.616 and 0.384

_ x=—bi \HEE - dac
h 2a
_=(11) £ (110 - 42)(4)
02)
_-11:489 -11+9.433
=
-1 *f'433and "11"3433 - -0,392 and -5.108
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Question 5.
Solve:

(i) x*—2x2 -3 =0
(ii) x* — 10x? +9 =0

Solution:

(M xt-2¢2-3=0
A e WL B
= x2(x2 -3)+ I(x2-3)=0
=(x?-3)C +1)=0
If =320 or x“+1=0
x2 = 3 or X2 = - l{reject)

= % = +,f3

(i) x*-10x* +9=0
oo ax 4 9ul

= x%(x%-9)-1x2 -9)=0

= ~9XE — 1) =10

Fxf=0ad o x=i=d

=x2-9 or x2=1
= %X=213 ar x=%1
Question 6.
Solve :

(i) (x2 = x)? + 5(x% — x)+ 4=0
(ii) (X% = 3x)2 — 16(x2 — 3x) — 36 =0
Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr
atic-equations/

€IndCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/

€IndCareer

(i) (P-xP+50E -%x)+4=0
Let xz—xny

Then y2 + 5y + 4=0
:y2+4i,r+y+4=ﬂ

=viy+ 4+ Uy+4)=0

= (y+4)(y+1)=0

If y+4=0 or y+1=0

:»xz—x+4=0 or x?—x+1=0

D JEIR - AN@) (1) =12 - A1)
e X0 ey 1)
1+ F(reject} 1 t;’—_3

- Given equation has no real solution.

= K=

or x= (reject)

(i) (x®-3xF - 16(x2-3x)-36=0
Let xE—Sx-y

Then y2 - 16y~ 36=0
=y?-18y+2y-36=0
=yy-18)+2(yv-18)=0
=(y-18)y+2)=0

If y-18=0 or y+2=0
=x2-3-18=0 or x2-3x+2=0

=>x%-6x+3x-18=0 orx2-2x-x+2=0
=2xx-6)+3Ax-6)=00r x(x-2)-1{x-2)=0
=(x-6)(x+3)=0 o (x-2{x-1)=0

[f x-6=0 or x+3=0 or x-2=0 or x-1=0
then x=6 orx=-3 or x=2 or x=1

Question 7.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr
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Solve:

ﬁ}\{ x +\f>¢:-3_5
=23 x 2
ml2x—=3 ®=1
{"][ —1]_4[2><—3)=3
{"”[3:(+1]+(><+1J=E
1 4 I 2

Solution:

S2y°-dy-y+2=0
=>2¥y-2)-Ly-2)=0
=(y-2)2y-1)=0

If y-2=0 o 2y-1=0

then y=2 or 1
1
:*‘J 372
_1
x-3 x-3 4
=S x=4 ar x=-=1

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr
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(% 1] 4[2 =1

2x -

Let

4
theny-—=3
Y

=:>y2~4=3'-,f

=y =3y=-4=l

Sy -dy+y-4=0
=yly-4)+Uy-4)=0
=(y-4) y+1)=0

If v-4=0 or y+l1l=
then y=4 ar y=-1

:2x—3=4 - 2x—3=_1
x=1 x-1
=4 -4=2%x-3 or 2x-3=-x+1
- 0 R | or 3x=4
1 4 1
= X =— o );:——n—=1._,.
2 3 3

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr
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i) (3573

" |

then y+i- ¥
y 2

2

y*+1 5
S e
= 2y2 +2 = 5y

=2¢y2-5y+2=0

=G, V.V IR

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

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

If v-2=0 or 2y-1=0
1

then y=2 or Y=

2
Sx+ 1 3x+1 1
:}x+1=2 Rl
=S 3X+1=2x4+2 or B6x+2=x+1
= X=1 or Sx=-1
— or x=_—1
2

Question 8.
Solve the equation 2x - l = 7, Write your answer correct to two decimal places.
X

Solution:
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Bt )
b4
2 _
:Ex 1_?
x
2

=2%%-7x-1=0
Here a=2,b=-7 and c=-1

-b + \£2=4ac

Il 2a
_(-7)t (7P - 42X-1)
12
7%.57 7%7.55
"
IHT A e P aemind - OO
a p
Question 9.

Solve the following equation and give your answer correct to 3 significant figures:
5x—-3x-4=0

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr

atic-equations/

€IndCareer


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/

€IndCareer

Consider the given equation:
Ex2 3% -4=0
Using quadratic formula, we have,

=h tiEz - 4ac

2a

(3 2 -3)7 - 4x5x(-4)

K =

e

2x5

i Bi~.;'§+ED

2x 5
oy - 3+489

10

3+8.434

=

10
= K =1.2493 or ¥x=-0.643

Question 10.

Solve for x using the quadratic formula. Write your answer correct to two significant figures.
(x—1)2-3x+4=0

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr
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(x-1P-3x+4=0
=x7-2x+1-3x+4=0

=x?-5x+5=0
Here, a= 1L b=-5and c=5

_X=+b:|: 2 _ 4ac
' 2a
 {(-5)tf(-5F - 4x1x5
- 2x1
5+ 25-20
) 2
_ 545
B
5:224
o
. 5+224 5-224
2 2
7.24 2,76

v T O Yol
2 e

=x=36 o x=14

Question 11.

Solve the quadratic equation x* — 3 (x+3) = 0; Give your answer correct to two significant
figures.

Solution:

Exercise 5E

Question 1.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr
atic-equations/

€IndCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/

€IndCareer

Solve:
2x 1 3x+9

x-3 2x+3 (x-3)(2x=+3)

=0; X=3 x-t—é
2

Solution:

2% 1 : 3x+9

Xx-3 2x+3 (x-3)(2x+3)

2x(2x +3) + 1(x-3)+3x+9
(x-3)(2x + 3)

= 4x2 16X +X-3+3x+9=0

= 4x2 +10x+6 =0

= 4x% +4x+~6x+6=0
:>4x(x+1}+6(x-—1}-0
=?(!+1}{4){+ﬁ)-ﬂ

= x+1=0 or 4x+6=0

=0; x =3 x;&—g
2.

= =0

-6 -3, .
= x=-1 or x=— = —(reject
1 2{ ject)

Question 2.
Solve: (2x+3)*=81
Solution:
(2x +3)? =81
= 2%+ 3==+9
=2%+3=9 and 2x+3=-9
= 2x=6 and 2x=-12
=x=3 and x=-6
Question 3.

Solve: a?>x2-b%2=0

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr
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Solution:
a’x? -b% =0

= (ax)* -b% =0
= (ax+b)(ax-b) =0

If ax+b=0 and ax-b=0

then x=£ and X=

b
5
a a

Question 4.

Solve: xz—Hx E =0
4 8

Solution:

XE—EK+E=U
4 8
8x2 -22x + 15

= 8

=8x2 -22x+15=0
=8x2 -12x-10x+15=0
= 4x(2x - 3)-5(2x-3) = 0
= (2x-3)(@x-5)=0

=0

= 2x-3=0 or 4x-5=0
= I=% or I=§
Question 5.
x + 4? = -4ix#0
Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr
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){+ﬂ=—4
x
2
+4 el
x
= x2 +4 = -4x
Z?)(z +4x+4 =0
= (x+2)*=0
=x+2=0
= X=-2
Question 6.

Solve: 2x*—5x2+3 =0

Solution:

ol i W

2>2* -2 =% +3=0

= x2(@2x% -3)-12x%-3)=0
=2 -3)(x°-1)=0

If 2x*=3=0 or x%-1=0

then x° =% or ¥ =1

=% X== E or x==1
7

Question 7.

Solve: x*—2x2-3 = 0.

Solution:
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xtup=3a0

=x%-3x¢ +x2-3=0

= x°(x%-3)+ (x> -3)=0
=>x%2-3)0A+1)=0

If x2-3=0 or x2+1=0
then x* =3 or x% = —1(reject)
= x==.3

Question 8.
-
Solve : 9[;8 +iJ—9‘[ 1J 52-0

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr
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9{x2+ij—9[x+l]—52=0

x2 X
1
let X+—=
. b

squaring on both sides
x2 + i +2= \/2
2

= )(2 — LZ = "_y’z -2
X
Puting these values in the given equation

9(y2-2)-9y-52=0

=9y’ -18-9y-52=0
=9y’ -9y -70=0

= 9y? - 30y « 21y-70=0
= 3y(3y-10)+7(3y -10)=0
= (3y-10)(3y +7)=0

= 3y-10=0 or 3y+7=0

= =1—0 or =i
Y 3 v 3
=>x+-1-=.1.9. or x+-1.'-=:3.
X x 3
2 2
=T or X ¥1 -1
X 3 » 3
= 3x%-10x+3=0 or P uTeidel
2
~F2aff =) —HINI
=:'3x2—9}(—x+3-0 or x= J( ] 4{)()

2(3)
=3x(x-3)-1x-3)=0 or x=%
= (x-3)(3x-1)=0

1
= x=3 and ng
[ etp s ve vy vt it L s Lo e o v avoe wurauenie 1 neaa o 1ALICS-Chapter-5-quadr
atic-equations/
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Question 9.
Solve : Z[xz +izj—[x + 1] 11
x X
Solution:
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2{f+;1§]—[x+1?= 11

1
Let x+—=
5 Y

squaring on both sides
X2 + i-'!* 2= y2
%2

1 2
:>x2+---='jl" -2
X

Puting these valuesin the given equation
2(y* -2)-y =11

=2y?-4-y-11-0

=2y’ -y-15=0

= 2y* -6y +5y-15=0

= 2y(y-3)+5y-3)=0

=(y-3)2y+5)=0
If y-3=0 or 2y+5=0

-5
then y=3 or = e
¥ 2
:>x+1==3 or x—-l=__5
X x 2
2
. or x2+1=£
e X 2
=32 =3x+1=0 or 2x2 +5x+2=0
-3=.J(-312 -4()(1
= X= \h } () or 2x2 +4x +%x+2=0
2(1)
=3 X= _3;‘5 or 2x(x+2)+1(x+2)=0
or (x+2)(2x+1)=0
then x=-2 and x=-—1
R S ST SPPTOTSI I o) (=) eto e [V F=Yo I §
atic-equations/
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Question 10.
!
Solve : (xz +i2]—
\ X< )

Solution:

@IndCareer

}—2=u

F’X2+i1—3[}{—%\[—2= 0
A

\ x? )

1
let X——=
= y

squaring on both sides

2. 1 2
Xe+—m—2=Y¥
X2
Loty
= +—==Y +2
x2

Puting these values in the given equation

(y2+2)-3y-2=0

=y?-3y=0
=y(y-3)=0
If y=0
then y=0

ﬂx—l-ﬂ
X

|
X
=>x2-1=0

=5 =0

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

= x=-1and x=1

or y-3=0
or y=3
or 1—1-3
3
£—1=3
X

or x2-3x-1=0

+(-3) = (=37 - 4(1)(-1)
2(1)

or xX=

:3:\(':6
2

or
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Question 11.
Solve : (x*+5x +4)(x*+5x +6) =120

Solution:

(X2 +5x + 4)(x2 < 5x = 6) = 120

Let )(2+5:nc='1.ar

then (y+4)(y+6)=120

=y? +6y+4y+24-120=0

= y2 +10y -96 =0

=y? +16y-6y-96=0

= y(y + 16)-6(y +16) =0

= (y+16)(y-6)=0

then y=-16 or y=6

= x2 +5x+16 =0 or x2+5x-6=0

_ -5=(5P - 4(1)(16)

or X2 +6X-X-6=0

= x
2(1)
= X = _5% e or x(x+6)-1(x+6)=0
(reject) or (x+6)(x-1)=0

then x=-6 and x=1

Question 12.
Solve each of the following equations, giving answer upto two decimal places.
(i) x* — 5x -10=0 (ii) 3x*—=x -7 =0

Solution:
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(i)x? -5x-10=0
Here a =1, b=-5and c=-10

-b = -JEE -4dac
2a

+(=5) = {(-5)% - 4(1)(-10)
2(1)
5:J65 5:8.06
2 2
13.06 __,-3.06

= x=_""""and
2 2

(i)3x° -x-7=0
Here a =3,b=-1and c=-7

=-h:1.|'h2 -4dac

xX=

= X=

=5 X =

=6.53 and -1.53

2Za
L D= -1P - 4B3)-7)
2(3)
1+./85 1:9.22
— = =
e 6
1022 ,478.22 4 6 and -1.37
6 6
Question 13.
” - 2
Solve : L ) —?[ ]+12 0, x=-2
X+ 2_} X+2 ]
Solution:
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{
p \] 1—12-0;){#-2
l\_}(+2j l\}(+ J
Let =
= X+ 2 y

then y?* -7y +12=0
=y2-4y-3y+12=0
=yly-4)-3(y-4-=0
=(y-4)y-3)=0
then y=4 and y=3
X+2=4 Eil'ld X +
=4x+8 =x and 3x+6=Xx

=% =3

-8
= X=— d x=-3
M= and x

Question 14.

Solve :

(i) x*—11x—-12 =0; when x € N
(i) x* — 4x — 12 =0; when x € |
(iii) 2x> — 9x + 10 =0; when x € Q

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr

atic-equations/

€IndCareer


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/

€IndCareer

(i -11x-12=0

=x2 -12x+%x-12=0

= x(x-12)+1(x-12)=0
= x-12)(x+1)=0

then x=12 and x=-1
Since xeN, then x=12
(i)x%2 -4x -12=0

=32 -6x+2x-12=0

= x(x-6)+2(x-6)=0
= (x-6)(x+2)=0

then x=6 and x=-2
Since xe1I, then x=6 and -2
(ii)2x%2 -9x + 10 =0

= 2x% - 5x-4x-10=0
= x(2x-5)-2(2x-5) =0
= (2x-5)(x-2)=0

then x=g and x=2

Since x € Q, then x=-§-’ and 2

Question 15.
Solve:(a+b)>*X*—(a+b)x—-6=0;a+b#0

Solution:
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(a+b)2x%2-(a+b)x-6=0; a+b =0

= (a+b)’x? - 3(a+b)x+2Aa+b)x-6=0
= (a+b)x[(@+b)x-3]+2[(a+b)x-3]=
=[(a+bx-3][(@a+b)x+2]=0

= (a+b)x-3=0 or (a+b)x+2=0

3 -2
= X= or x=
a+b a+b
Question 16.

Solution:
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q+p X+p+qQ—-X %0
pq  X(x+p+q)
Q+p . P+ _gq

2
::"(P+Q} X -e-xg}(-hqx-e-pq}-o
| Pa(x® +px + gx)
::»x2+px+qx-|-pq=[}
= x(x+p)+qx+p)=0
=:>(J(+p)[){+t])=0
= x=-pand x=—-g

Question 17.
Solve :
() x(x+1)+ (x+2)(x+3)=42
Tl | 2 3 4
(ii) - = -

x+1 X+ 2 X+3 Xx+4

Solution:
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(x(x+1)+(x+2)(x+3)=42

=>x° +x+Xx2+3x+2x+6-42=0

= 2x% +6x-36=0

= 2x% +12x - 6x-36 =0

= 2x(x+6)-6(x+6)=0

= (x+6)(2x -6) =0

If x+6=0 or 2x-6=0

then x=-6 or X=23

R | 2 3 4

(}I)X+1_}{+2=K+3_}(+4

1{X+2}—2(X+1}_3(K+4)—4(K+3)
(x+1)(x+2) - (x+ 3)(x+ 4)
-X _ =X

x2+3x+2 X2+7x+12

=&—K[X2+3}(—:2-X2+?){+12]

= -x[—4x £ 1{1]

—

= x=0 and x=%=—25

Question 18.

For each equation, given below, find the value of m so that the
equation has equal roots. Also, find the solution of each equation :

((m-3)x%-4x+1=0
(ii)3x2 +12x +(m+7) =0
(iii)x2 - (m + 2)x + (M +5) =

Solution:
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()m-3)x2 -4x+1=0

Here a=(m-3), b=-4andc= 1
Given equation has equal roots
then D=0

=b? -4ac=0

= (-4)* - 4m-3)1) =0
=16-4m+12=0

= -4m = -28

=>m=7

Put value of m in given equation
4x% -4x+1=0

= (2x-1) =

= 2X~-1=0

1
e
T

(ii)3x° + 12x + (m+7) =0

Here a=3, b= 12 and c= m+7
Given equation has equal roots
then D=0

=b%-4ac=0

= (122 -4(3)(m+7)=0
=144-12m-84=0

= -1m=-60

=>m=5
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Put value of m in given equation
3x% +12x+12=0

=>x2 +4x+4=0

=(x+2°=0

=x+2=0

S X==2

(ii)x? - (m+ 2)x+ (M +5) = 0

Here a=1, b=-(m+2) and c= m+5
Given equation has equal roots
then D=0

=bZ-4ac=0

= [«(m=+2)] - 4(1)(m+5)=0
=>m?+4m+4-4m-20=0
=m?-16=0

=m? =16

=m=x4

Put value of m in given equation
xz—ﬁx—-g-{] or x2+2x--1-0
= (x-3¢ =0 or (x+1)2 =0
=x-3=0 or x+1=0

= X=23 or X==1
Question 19.

Without solving the following quadratic equation, find the value of
p for which the roots are equal.
px?-4x + 3=0

Solution:
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[:nv)(2 -4x+3=0

Here a=p, b=-4 and c= 3
Given equation has equal roots
then D=0

=b?-4ac=0

=[-4]° -4(p)3) = 0
=16-12p =0

=-12p=-16

T WL

k2 3

Question 20.

Without solving the following quadratic equation, find the value of ‘m’ for which the given
equation has real and equal roots.

X2+2m—-1)x+(m+5)=0

Solution:
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Consider the given equation:

22 +2(m=-1)x +(m+5) =0

The nature of the roots of a quadratic equation
ax® +bx+c=0, depends entirely on the

value of its discriminant b® - 4ac.
If a, b and c are real numbers and a2 = 0,
then discriminant:

(i) b? - 4ac = 0 = the roots are real and equal,

i) b® - 4ac > 0 = the roots are real and unequal.

() b*-4ac< 0 = the roots are imaginary (not real).
Since the roots of the given equation are real and equal,
we have,

b?-4ac=10

:>{2{m~1j)2—4x1x[m+5}= 0
=>4(m2+1-2m}-4(m +5) =0

=4m2 +4-8m-4m -20=0

=4m?-12m-16 =10

=m?-3m-4=0

=m-4m+m-4=0

=mim-4)+1(m-4)=0

=>m+1)(m-4)=0

>m+l=0orm-4=20

>m=-lorms= 4

Exercise 5F

Solution 1(i)

Given: (x + 5)(x — 5)=24

= x?-52=24 ....since (a—Db)(a+b)=a?-b?
=>x>-25=24
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Solution 1(ii)
Given: 3x2 —26—\x +2 =0
— 3 —Jex—Bx-2=0
= Bx(Bx - 2) - 2(3x-2) = 0

= (Bx - 2)(¥3x-42) =0
= (W3x-+2) = 0or (\f3x-+2)=0

\F \F
= X =470 iz
- -

Solution 1(iii)
Given: 32—x2 — 5x — 26—V =0
= 3 —Bx-x-42 =0
= 32x(x-2)+ (x-+2) =0
= (32x = 1)(x-2)=0

1
3\50[)(=\E

= X=-

Question 2.

One root of the quadratic equation 8x? + mx + 15 is 3/4. Find the value of m. Also, find the
other root of the equation.

Solution:
Given quadratic equationis 8x*>+ mx+15=0 .... (i)

One of the roots of (i) is 34, so it satisfies (i)
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::ae'?: —m'z'—15=ﬂ
=2 15-m 2.0
(31 39
= ===
B
= m=-26

So, the equation (i) becomes 8x? — 26x + 15 =0
= 8x?-20x-6x+15=0

= 4x(2x - 5)-3(2x-5)=0

= (4x-3)(2x-5)=0

= x=34o0rx=52

= x = 34,52

Hence, the other root is 52

Question 3.

One root of the quadratic equation x> — 3x — 2ax — 6a = 0 is -3, find its other root.
Solution:

Given quadratic equation is .... (i)

One of the roots of (i) is -3, so it satisfies (i)

= x*-3x—-2ax—-6a=0

= x(x+3)-2a(x+3)=0

= (x—2a)(x+3)=0

= x=-3, 2a

Hence, the other root is 2a.
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Question 4.

If p—15 =0 and 2x2? + 15x + 15 = 0;find the values of x.
Solution:

Giveni.ep-15=0ie.p=15

So, the given quadratic equation becomes
2x?2+15x+15=0

= 2x+10x+5x+15=0

= 2x(x + 5) + 5(x + 5)

= (2x+5)(x+5)=0

= x=-5,-52

Hence, the values of x are -5 and —-52

Question 5.

Find the solution of the equation 2x? -mx -25n=0;ifm+5=0andn-1=0.
Solution:

Given quadratic equation is 2x* -mx —25n =0 ..... (i)
Also, givenandm+5=0andn-1=0
=>m=-5andn=1

So, the equation (i) becomes

2x2+5x+25=0

= 2x+10x-5x-25=0

= 2x(x +5)-5(xx+5)=0

= (x+5)(2x-5)=0
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= x=-5,52

Hence, the solution of given quadratic equation are x and 52

Question 6.

If m and n are roots of the equation 1x—-1x—2=3 where x # 0 and x # 2; find m x n.
Solution:

Given quadratic equation is 1x—1x-2=3

= x-2-x=3xx-2)
= -2 = 3x" - 6x
= 3x°-6x+2=0

_6= 6% — 43)(2)

—
X 2x3
6 =412
=y o N
X 2=3
:>)(=”G:1
3

Since, m and n are roots of the equation, we have

B- -

=M = n=
3 nd 3
= mxn = V31431 =%
R
2
mxn=2
2
Question 7.

Solve, using formula :

xX’+x—-(a+2)(a+1)=0
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Solution:
Given quadratic equationis x>+ x—(a+2)(a+1)=0

Using quadratic formula,

_ 1= fi2-4a-2)(a+1)

= X

2
4 - - v
o 1= 14" ~3a-2)
2
= a2 _ _
::=x=_1_ da+-12a -9
2
-1=.f(2a = 3F
=% =
X 2
-1=(2a+3)
=S W= v 7
X 2
-1+-(2a+3) -1-(2a-23)
= W= v 7 - M =
¥ 5 ar X 5
_2a—20r x_—?_a—dl
-2 2
2a = 1) 2(-a - 2]
=H=— " 0Of K=— "
2 2

=x=atlorx=-a-2=-(a+2)

Question 8.

Solve the quadratic equation 8x2—14x+3 =0
(i) When x € | (integers)

(ii)) When x € Q (rational numbers)

Solution:

Given quadratic equation is 8x> —14x + 3 =0

= 8x?-12x-2x+3=0
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= 4x(2x — 3) — (2x—3) =0
= (4x - 1)(2x-3) =0

=>x=32o0rx=14

(i) When x € |, the equation 8x? — 14x + 3 = 0 has no roots
(i) When x € Q the roots of 8x* — 14x + 3 =0 are
x=32x=14

Question 9.

Find the value of m for which the equation (m + 4 )2 + (m + 1)x + 1 = 0 has real and equal
roots.

Solution:

Given quadratic equationis(m+4 )2+ (m+1)x+1=0
The quadratic equation has real and equal roots if its discriminant is zero.
= D=b*-4ac=0

= (m+1)?-4m+4)(1)=0
>m?2+2m+1-4m-16=0

=>m’-2m-15=0

>m?-5m+3m-15=0

= m(m-5)+3(m=5)=0

= mM-5)(m+3)=0

=>m=50rm=-3

Question 10.

Find the values of m for which equation 3x2 + mx + 2 = 0 has equal roots. Also, find the
roots of the given equation.
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Solution:
Given quadratic equation is 3x? + mx +2 =10 .... (i)
The quadratic equation has equal roots if its discriminant is zero
= D=b?-4ac=0
=>m?-4(2)(3)=0
=>m?=24
= m = 26—
When m = 26—, equation (i) becomes
3x2 < 2f6x=2=0
= (Bx=42) - 0
_ 22 Bk

= X

BB B3
When m = 26—, equation (i) becomes

3x2 - 2./6x+2=0

. L2
= (¥B3x-+2| =0

L M2 2 5 B
BB B3

.. x= —6V3,6V3

Question 11.

Find the value of k for which equation 4x? + 8x — k = 0 has real roots.

Solution:

Given quadratic equation is 4x*> + 8x —k = 0 .... (i)
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The quadratic equation has real roots if its discriminant is greater than or equal to zero
=>D=b’-4ac20

= 82-4(4)(-k)20

=64 +16k=0

= 16k = -64

= k= -4

Hence, the given quadratic equation has real roots for k = -4

Question 12.

Find, using quadratic formula, the roots of the following quadratic equations, if they exist
(i)3x>-5x+2=0

(i) x?+4x+5=0

Solution:

(i) Given quadratic equation is 3x2—5x+2 =0

D=b?-4ac=(-5°-4(3)(2)=25-24 =1

Since D > 0, the roots of the given quadratic equation are real and distinct.

Using quadratic formula, we have
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x_—b:«JEz—rﬂrac
- 2a
= If_y2 _ A=
_ 5= - 40)@)
2(3)
_,_5=+25-24
6
Lxo2=1
]
21 571
6 6
::s:-:=Eor x=i
6 6

= x=1orx=23

(i) Given quadratic equationis x> +4x +5=0
D=b?-4ac=(4)-4(1)5)=16-20=-4

Since D < 0, the roots of the given quadratic equation does not exist.
Solution 13:

(i) Given quadratic equation is 118-x-118+x=124

(18-x)-(18-x] 1
(18 - x)(18-x) 24
2% 1

182 _x2 24

= 48x = 324 — x?
= x2+48x—-324=0
= x?+54x—-6x-324=0

= x(x + 54) -6(x + 54) = 0
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= (x+54)(x-6)=0
=>x=-540rx=6

But as x > 0, so x can’t be negative.
Hence, x = 6.

(i) Given quadratic equation is (x—10)(1200x+2)=1260
= (x — 10)(1200+2xx) = 1260

= (x —10)(1200 + 2x) = 1260x

= 1200x + 2x? — 12000 — 20x = 1260x
= 2x?-12000 - 80x =0

= x?—-40x-6000=0

= x?>—100x + 60x — 6000 = 0

= (x—100)(x—60) =0

= x =100 or x = -60

But as x < 0, so x can’t be positive.

Hence, x = -60.

_x_

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr
atic-equations/

€IndCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/

@II IV dl ©TClH

Selina Publishers ICSE Solutions
Class 10 Maths

Chapter 2 - Banking (Recurring Deposit
Accounts)

Chapter 4 - Linear Inequations (in one
variable)

Chapter 5 - Quadratic Equations

Chapter 6 - Solving Simple Problems (Based

on Quadratic Equations)

Chapter 7 - Ratio and Proportion (Including
Properties and Uses)

Chapter 8 - Remainder and Factor
Theorems

Chapter 9 - Matrices
o 0- Ari ic P .

Chapter 11- Geometric Progression

Chapter 12- Reflection

ct 13 - Secti Mid-Point E
Chapter 14- Equation of a Line
Chapter 15- Similarit
Chapter 16- Loci (Locus and lts
Constructions)
Chapter 17- Circles

hapter 18- Tangents and Intersectin
Chords
Chapter 19- Constructions (Circles)
Chapter 20- Cylinder, Cone and Sphere
ot 21 Tii . lentit
Chapter 22- Heights and Distances
Chapter 23- Graphical Representation

hapter 24- M r f Central Tenden

o 5. Probabili

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadr
atic-equations/

@‘II IV dl GG


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-1-gst-goods-and-services-tax/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-2-banking-recurring-deposit-accounts/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-2-banking-recurring-deposit-accounts/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-3-shares-and-dividends/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-4-linear-inequations-in-one-variable/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-4-linear-inequations-in-one-variable/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-6-solving-simple-problems-based-on-quadratic-equations/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-6-solving-simple-problems-based-on-quadratic-equations/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-7-ratio-and-proportion-including-properties-and-uses/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-7-ratio-and-proportion-including-properties-and-uses/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-8-remainder-and-factor-theorems/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-8-remainder-and-factor-theorems/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-9-matrices/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-10-arithmetic-progression/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-11-geometric-progression/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-12-reflection/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-13-section-and-mid-point-formula/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equation-of-a-line/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-similarity/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-16-loci-locus-and-its-constructions/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-16-loci-locus-and-its-constructions/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-17-circles/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tangents-and-intersecting-chords/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tangents-and-intersecting-chords/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-19-constructions-circles/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-20-cylinder-cone-and-sphere/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-21-trigonometrical-identities/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-22-heights-and-distances/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-23-graphical-representation/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-24-measures-of-central-tendency/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-25-probability/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-5-quadratic-equations/

@II 1 Wdl GCGlH

About About Selina Publishers ICSE

Selina Publishers has been serving the students since 1976 and is one
of the quality ICSE school textbooks publication houses. Mathematics
and Science books for classes 6-10 form the core of our business, apart
from certain English and Hindi literature as well as a few primary
books. All these books are based upon the syllabus published by the
Council for the I.C.S.E. Examinations, New Delhi. The textbooks are
composed by a panel of subject experts and vetted by teachers
practising in ICSE schools all over the country. Continuous efforts are
made in complying with the standards and ensuring lucidity and
clarity in content, which makes them stand tall in the industry.
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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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