Quadratic Equations

Question 1.
Find which of the following equations are quadratic:

Solution 1(i)

(3x = 1)2=5(x +8)

= (9x2 - 6x+ 1) = 5x + 40

= 9x2 — 11x — 39 =0; which is of the form axz+ bx + ¢ = 0.
= Given equation is a quadratic equation.

Solution 1(ii)

5x2 = 8x =-3(7 - 2x)

= 5x2 — 8x = 6x — 21

= 5x2 — 14x + 21 =0; which is of the form axz2+ bx + ¢ = 0.
=~ Given equation is a quadratic equation.

Solution 1(iii)

x=4)Bx+1)=Bx-1)(x+2)
=>3xX2+X-12x-4=3x2+6Xx—-Xx -2

= 16x + 2 =0; which is not of the form ax2+ bx + ¢ = 0.
=~ Given equation is not a quadratic equation.

Solution 1(iv)

x2+5x — 5=(x - 3)2

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

= 11x — 14 =0; which is not of the form ax2+ bx + ¢ = 0.
=~ Given equation is not a quadratic equation.

Solution 1(v)

7x3 = 2x2+ 10 = (2x — 5)2

= 7x3—-2x2+ 10 = 4x2 — 20x + 25

= 7x3 — 6X2+ 20x — 15 = 0; which is not of the form ax2+ bx + ¢ = 0.
=~ Given equation is not a quadratic equation.

Solution 1(vi)

(x=1)2+(x+2)2+3(x+1)=0
=>x2—-2X+1+x2+4x+4+3x+3=0

= 2x2+ 5x + 8 = 0; which is of the form ax2+ bx + ¢ = 0.
=~ Given equation is a quadratic equation.
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Question 2(i)
Is x = 5 a solution of the quadratic equation x2 — 2x — 15 =0?

Solution:

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

L.H.S=(5)2-2(5) - 15

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

Hence, x = 5 is a solution of the quadratic equation x2 — 2x = 15=0.

Question 2(ii).
Is x = -3 a solution of the quadratic equation 2x2 — 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

z R.H.S

Hence, x = -3 is not a solution of the quadratic equation 2x2 — 7x + 9 = 0.

Quegtion 3.
-

If V3 is a solution of equation 3x2 + mx + 2 = 0, find the value of m.

Solution:

2

/:
Forx =V 7 to be solution of the given quadratic equation it should satisfy the equation
o

So, substituting x = V'3 in the given equation, we get
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Question 4.
2
3and 1 are the solutions of equation mxz + nx + 6 = 0. Find the values of m and n.

Solution:

7
For x = 3and x = 1 to be solutions of the given quadratic equation it should satisfy the
equation

2
]

So, substituting x = 3 and x = 1 in the given equation, we get

~b=0 m|'1:|2—n|'1:|—6=1]

~6=0 =m-n-6=0

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

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

m+n +6=0..(2)

(M-(@2)x6

=-2m+18=0

=>m=9

Substitute in (2)

=>n=-15

Question 5.
If 3 and -3 are the solutions of equation ax2 + 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

—=9a~3b-9=0...(1) |=9%-3-9=0...(2)
Solving equations (1) and (2) simultaneously,
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9a+3b-9=0..(1)
9a-3b-9=0..(2)
M+

=18a-18=0
>a=1
Substitute in (2)
=>b=0
Exercise 5B
Question 1.

Without solving, comment upon the nature of roots of each of the following equations :
(i) 7x2 - 9x+2 =0

(i) 6x2 = 13x +4 =0

(i) 25x2 — 10x +1=0

(iv) x2+ 2v3x — 9=0

(V) x2—ax — b2 =0

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

Solution:

(i) 7x° -9x+2=0
a=7, b=-9andc =2
- Disariminant=b? - 4ac
=(-9)% - 47)(2)
=81-56 = 25
Since D>0, then equation has two real and unequal roots.
(i) 6x° - 13x+ 4=0
a=6, b=-13and c =4
- Disaiminant=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) 25%° - 10x +1 =0
a=25 b=-10and c =1

- Discriminant=b? - dac
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=(-10% - 4(25)(1)

=100-100=0
Since D=0, then equaton has two real and equal roots.
(iv) X2 + 2B3x-9=0
a=1, b=2f3and c=-9
- Disariminant=b?® - 4ac

=(23F - 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.
(V) X2 —ax-b2 =0
A=1 B=-aand C=-b?
- Discriminant=B2 - 4AC

=(-a¥ - 41)(-b?)

=& +4b? = a positive value
Since &+4b° is not a perfect square, roots are irrational.
Since D>0, then equation has two irrational and unequal roots.
(vi) 2x° +8x+9=0
a=2 b=8andc=9
- Disaiminant=b® - 4ac

=(8F - 42)(9)

=64- 72 = -18 = a negative value
Since D <0, then equation has no real roots.

Question 2.

Find the value of p, if the following quadratic equation has equal roots : 4x2 — (p — 2)x +
1=0

Solution:
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4x2 -(p-2x+1=0

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

=b%-4dac=0

=[-(p-2)] - 44(1)=0
=p+4-4-16=0
=p®-4p-12=0
=>p°-6p+2p-12=0
=pp-6)+2Ap-6)=0
=({p-6)p+2)=0
thenp-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 : x2 + (p — 3)x
+p=0

Solution:

x2+(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
=>p2+9-6p-4p=0
=>p2-10p+9=0
>p29p -p+9=0
=p(p-9)-1(p-9)=0
=>P-9pP-1)=0
=>p-9=0o0rp-1=0
=>p=9orp=1

Question 4.
The equation 3x2 — 12x + (n — 5)=0 has equal roots. Find the value of n.
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Solution:

3x% - 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 - 43Xn-5)=0
=144-12n+60=0

=>-12n=-204
=n= 204 _ 17
-12
Question 5.
Find the value of m, if the following equation has equal roots : (m - 2)x2 — (5+m)x +16
=0
Solution:

(M=2)x% - (5+m)x+ 16 =0

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

=b?%-4ac=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
=2(m-51)m-3)=0

then m-51=0 or m-3=0
= m=51 or m=3

Question 6.
Find the value of p for which the equation 3x2— 6x + k = 0 has distinct and real roots.
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Solution:

3 -6x+k =0
Here, a=3, b=-6andc=k
Since the roots are distinct and real,

b2-4ac>0
=(-6%-4x3xk >0
=236-1%&k >0
=36 > 12k
=35k
= k¢3S
Exercise 5C
Question 1.

Solve:x2-10x—-24=0

Solution:

x2 -10x-24=0

=x% -12x+2x-24=0
= x(x-12)+ Ax-12)=0
=(x-12x+2)=0
since x-12=0 or x+2=0
then x=12 or x=-2

Question 2.
Solve:x2-16=0

Solution:

x2-16 =0

= x2-42-0
=>(x+4)(x-4)=0
Since x+4=0 or x-4=0
then x=-4 or x=4
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Question 3.

Solve: 5y 2 -%x- 0

Solution:

1
22—— =0
X 2x
1
= X(2x-Z2)=0
( 2)

since x=0 or 2x-%-0

1
h = ==
then x=0 or x

Question 4.
Solve : x(x — 5) = 24

Solution:

x(x-5)=24

= X% -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 or x=-3

Question 5.
Solve: gx o B il

Solution:

v

2 %m 54 K2

M

= 9x =10+2x°
= 2x2 -9x+10=0
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= 2x% -5x-4x+10=0

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

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

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

then x=5 or x=2

2

Question 6.

Solve:§_1+x
%

Solution:

I
(s
RS
X

6= X+ x°

X2 +X-6=0

X2 +3x-2x-6=0
X(x+3)-2(x+3)=0
(x+3)(x-2)=0

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

444 4 4 xlo

Question 7.
Solve: y 3% +1
4x

Solution:

>(=3><+1

4x

4x2 = 3x+ 1

4% -3x-1=0
4x2 - 4x+x-1=0
4x(x-1)+1(x-1)=0

4u 4 U

Get More Learning Materials Here : & m @& www.studentbro.in



= (x-1)(4x+1)=0
Since x-1=0 or dx+1=0

then x=1 or X=—

Question 8.

Solve: w41 .25
X

Solution:

=2.5

X

+

K| =

n

X+ 1
X

2% +2 = 5x

2x% -S5x+2=0

2x% —dx-x4+2=0
2x(x-2)-1(x-2)=0
(x-2)(2x-1)=0

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

-2
2

Luu 4 U U

then x=2 Oor e

PO =

Question 9.
Solve : (2x - 3)2=49

Solution:

(2x-3)° = 49

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

When 2x-3=7 =22x=10 = x=5

and, when 2x-3=-7 = 2x=-4= x=-2
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Question 10.
Solve : 2(x2 - 6) = 3(x — 4)

Solution:
202 -6) = Ax-4)

=2x2 - 12=3x-12
= 2% =3x =0

=>x(2x-3)=0

since x=0 or 2x-3=0

then x=0 or ><=§
2

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

Solution:
(x+1 )M 2x+8)=(x+7)(x+3)
= 2x% + 8X+ 2x + 8= x° + 3x+ 7x+ 21

=2x2 + 10x+8=x% + 10x + 21
=% -13=0

=x2 - (JI3)° - 0

= (x+ 13} x-f13)=0
If x+f13=0 or x-.i3=0
= x=-w/13 or  x=J13

Question 12.

Solve:x2 - (a+b)x+ab=0
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Solution:

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

= x% - ax-bx+ab =0

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

since x-a=0 or x-b=0
then X=a or x=b

Question 13.
(x+3)2-4(x+3)-5=0

Solution:

(x+3F - 4x+3)-5=10
Let x+3=y

then v2-4y-5=0

= y2-5Sy+y-5=0

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

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

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

Question 14.
4(2x-3)2-(2x-3)-14=0
Solution:

4(2x-3° - (2x-3)-14=0
Let 2x-3=y

then 4y2-y-14=0

=42 -8y4+7y-14=0
= 4(y-2+7(y-2)=0
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= (y-2)4y+7)=0
If y-2=0 or 4y +7 =

=3
5 Pl
y or V=3
WL - 2x—3=%
—D%=5 o =2
4
:>><=ZS> or x=§
Question 15.

Solve: 3X-2 _3x-8

2X-3 x+4
Solution:
3><-2= 3x-8
2xX-3 x+4

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

= 3x° + 12X - 2x - 8 = 6x2 - 16x - 9x + 24
= 3x% + 10x - 8 = 6x° - 25x + 24

=3x% -35x+32=0

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

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

= (x=1)Y3x-32)=0

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

32 2
s} = P TR
x=1 or 3 10 3
Question 16.
2x2—9x + 10 =0, When
(i) xeN
(i) xe Q

e @)
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Solution:

2x2-9%x+10=0
=2x?-5x-4x+10=0
= x(2x-5)-2(2x-5)=0
=22x-5)(x-2)=0
=22X-5=0 or x-2=0

:>x=§ or X=2
(i) When x eN we have x=2
(i) When x € Q, we havex=2,-§

Question 17.
Solve: X=3 x+3 51
X+3 X-3 2

Solution:

x-3+x+3=21

X+3 x-3 2
(x-3F+(x+3F _5
(x+3)Nx-3) 2
X2 —-6x+9+%x2+6x+9 5

= 5 e

X -9 2

= 2% + 18) = 5(x° - 9)

= 4x° 4+ 36 = 5x2 - 45

=x-81=0

=x2-92-0

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

If x+9=0 or x—-9

then x=-9 or =
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Question 18.

Solve: 4 _ 1 4
X+2 X+3 2X+1

Solution:

4 1 _ 4
X+ 2 X+3 2%X+1
Ax+3)-x+2) 4
= =
(x+2)(x +3) 2x+1
4x + 12-x-2 <4

x2+2x+3x+62x+1
3x+ 10 4

2 +5x+6 2x+1
= (3x+ 10)2x + 1) = 4(x2 + 5x + 6)
= 6x2 + 3x + 20x + 10 = 4x% + 20x + 24
=2x% 4+ 3x-14=0
=22x%+ 7x-4x-14=0
= x2x+7)-2A2x+7)=0
= 2x+7)(x-2)=0
If 2x+7=0 or x-2=0

=

-7
then x=— or ==
5 X

Question 19.
Solve: 5 _ 3 _4
X=-2 X+6 X
Solution:
5 B 3 _f
x-2 X+6 X
:5(X+6)—3(X—2)_

4
(x-2)(x+6) X
Sx+ 30-3x+6 =£
¥ +6x-2x-12 X
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= = =
X< + 4x- 12

= 4x2 + 16X - 48 = 2x° + 36x
=2x%2 - 20x-48=0

= x2 - 10x-24=0

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

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

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

2x+36 4
X

Question 20.

Solve:(1+ 1 J[1_ 1 J=Z
X+ 1 x-1) 8

Solution:

(25272
X+ 1 x-1 8

X+1+1)(x=-1-1) 7
:( X+ 1 ][ %=1 ]=§

=8x%-32=7x2 -7
= %2 - 25
=> X =15

Question 21.
Find the quadratic equation, whose solution set is :

(i) {3, 5} (if) {-2, 3}
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Solution:

(i¥ince solution setis (3,5}

= x=3 o x=5

=>x=-3=0 or x=-5=0

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

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

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

= X=-2 or Xx=3

=>X+2=0 or X-3=0

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

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

=x2-x-6=0 which is the required equation.
(iii)Since solution setis {5,-4}

= x=5 o x=-4

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

= (x-5)(x+ 4)=0

= %2 -5x+4x~20=0

= %2

(iv)Since solution set is {—3, —5_2}

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

= X==3 or x=%
=>x+3=0 or 5x+2=0
=(x+3)(5x+2)=0

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

Question 22.
=
6 - X

Solve | X+ = 2(6+x);(><#6)
3 15
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Solution:

X 3  26+x)

376-% 15
X(6-x)+3x3 12+ 2x
$ =
3(6-x) 15
- X(6- x)+ 3x3_ 12+ 2x
6 - X 5
2
$6x—x +9= 12+ 2%
6- X 5

= 30x-5x° + 45 =72+ 12x - 12x - 2x°
= 30x - 5x2 + 45 = 72-2x2

=3x% -30x+27=0

=% -10x+9=0

=X = Ox— Xt D O

=2 xx-9)-1{x-9)=0
=2(x-9)x-1)=0

=>x-9=0o0or x-1=0

=>x=9 or x=1

Question 23.
Solve the equation 9x° + %’5 +2=0,if possible, for real

values of x.

Solution:

9x2+%+2=0

2
=>3‘6x +3x+8
4
= 36x%+3x+8=0
Here, a=36,b=3andc=8
=—btJE2—4ac

2a

=0

D &

Get More Learning Materials Here : & m

@ www.studentbro.in



—3+ (3P - 4x36x8
2x36
-3+.9-1152
72
-3+ J-1143
72

Since+f~1143 is not possible, we cannot solve
the given equation for x,

Question 24.
Find the value of x, if a + 1=0 and x2 + ax — 6 =0.

Solution:

Ifa+1=0,thena=-1

Put this value in the given equation x2 +ax- 6 =0
X2 = x=6=0

=x%-3x+2x-6=0

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

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

then x=3 o x=-2

Question 25.
Find the value of x, if a+ 7=0; b+ 10=0 and 12x2=ax — b.

Solution:

Ifa+7=0,thena=-7
andb+10=0,thenb=-10

Put these values of a and b in the given equation

12%% = (-7)x - (-10)
=12x2 + 7x-10=0

=12x% + 15x-8x-10=0
= 3x(4x +5)-A4x+5)=0
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= (4x+5)(3x-2)=0
If 4x+5=0 or 3x-2=0
-5 2

h P — —_——
then X 4 or X 3

Question 26.
Use the substitution y= 2x +3 to solve for x, if 4(2x+3)2 — (2x+3) — 14 =0.

Solution:

4(2x+3)2- (2x+3) - 14 =0
Put2x+3=y

4y2—y—14=0

=>4y2—8y+7v—14=0
= dyiy-2)+7(y-2)=0
=(y-2)(4y+7)=0
If y=2=0 or 4y+7=0
then 2x+3-2=0 or 4(2x+3)+7=0
= 2x=-1 or 8x=-19

-1 -19

= X= — or X=—
2 8

Question 27.
Without solving the quadratic equation 6x2 — x — 2=0, find whether x = 2/3 is a solution
of this equation or not.

Solution:

Consider g)he equation, 6x2-x-2=0

Put X = ? in L.H.S.

(3]

93 2
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=M=O=R

S.
9

H.
2
Since L.HS=RH.S., then X = ? is a solution of the given equation.

Question 28.
Determine whether x = -1 is a root of the equation x2 — 3x +2=0 or not.

Solution:

x2 — 3x +2=0

Putx=-1inL.H.S.

L.H.S. = (-1)2= 3(-1) +2

=1+3+2=6#RH.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 7x2+mx — 3=0; Find the value of m.

Solution:
7x2+mx -3=0

Givenx = 2 is the solution of the given equation.

Put given value of x in the given equation

=28+6m-27=0
= 6m=-1

=M
6

Question 30.

If x =-3 and x = 2/3 are solutions of quadratic equation mx2+ 7x + n = 0, find the values
of mand n.
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Solution:

mx2 +7x+n =0

Put x=-3 in given equation
m(~-3F +7(-3)+n=0
=>9mM-21+n=0
=29M+n=21----- (1)

Put x=§ in given equation

3] < 3er-c

:ﬂ+1—4+n=0
9 3
=>4n+N=-42----- (2)

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

Question 31.
If quadratic equation x2 — (m + 1) x + 6=0 has one root as x =3; find the value of m and
the root of the equation.

Solution:
x2 -(m+1)x+6=0
Put x=3 in the given equation
(3% -(m+1X3)+6=0
=29-3MmM-3+6=0
=-3m=-12
>m=4
Put this value of min the given equation, we get
X2 -5x+6=0
=x2-3x-2x+6=0
> x(x=-3)-2(x-3)=0
=(x-3)(x-2)=0
Ifx-3=0 or x-2=0
then x=3 or x=2
2 is the other root of the given equation.
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Question 32.
Given that 2 is a root of the equation 3x? — p(x + 1) = 0 and that the equation px? - gx +
9 = 0 has equal roots, find the values of p and q.

Solution:

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

=23x4-3p =0

=12-3 =0

=23 =12

=>p=4

Now, the other equation becomes 4x? - gx+9=0
Here, a=4 b=-qand c=9

Since the roots are equal, we have

b2 - 4ac =0

=(-q° -4x4x9=0

=>q2 -144=0

=q° =144

=q=12

Hence, p=4and q=12.

Question 33.

S 12— a+b _ bla+b)
a X ax

Solution:

x _a+b _bla+b)

a X ax

xg—az—ab_ ab + b2
ax T ax

= x2 - a° - ab = ab + b?

=x2 = a%+b%+2ab

=% = (a+b)?

=>xX=a+b

=
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Question 34.

Solve : [1200 s 2](x - 10)- 1200 = 60
Solution:
(1200 i 2](x ~10)- 1200 = 60

:2[6—SO.+ 1]()(— 10) = 1260

:(@Jr 1](x-10)=630

- (60‘1“ ><](x - 10)= 630

= 600x - 6000 + x2 - 10x = 630x
= x° - 40x - 6000 = 0

= %2 - 100x + 60x - 6000 = 0

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

= (x-100)(x+60)=0

= x-100=0 or x+60=0

= x=100 or x=-60

Question 35.
If -1 and 3 are the roots of x2 + px + q = 0, find the values of p and q.
Solution:

Since -1isaroot of x2+px+q-0, we have
(-1 +p(-1)+q=0

=1-p+g=0

=>'p+q--1 ..(I)

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

=3P +p(3)+q=0

=9+3+q=0

=3+q=-9 ..(0)
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Subtracting equation (ii) from (i), we get
-4p =8

D>p=-2

=-(-2)+qgq=-1 ...[From ()]
=2+q=-1

=q=-3

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

Exercise 5D

Question 1.

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 + 7x +5 =0

(vii)gx-—-i-xz-l(viii)-}-x2+§-i?-x

3 ) 3 15 S 3
(ix)x2-6=24§x(x)ﬂ‘3'i

X 2%+ 3

w4 XNt
Xi = Xii 2 it =
()x+3 x+2( )Jéx % 2\[6 0
i) =2 2X =S gl Xt X=3 a1

Xx=-4 x-=-3 3 X=-2 x-4 3
Solution:
(i)x2 - 6% = 27

=2>x2-6x-27=0
Here a=1, b=-6 and c=-27

—bi\£2—4ac

2a

_~{(-6)+ J-6F - 41X-27)
D)

=6t212= 6;12and¥=9 and -3

Then x=
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(ix2 - 10x + 21 =0
Here a=1, b=-10 and c=21

’2
Then x= ~b £ ¥b” -~ dac
2a
_(-10) (-10)% - 4(1)(21)
A1)
_10:4 10+4__,10-4
e M and 5 =7and3

(ii)x2% + 6x - 10=0
Here a=1, b=6 and c=- 10
b+ Jb? - dac
2a
_~(6)+ (6P - 4(1)(~10)
A1)

Then x=

SOXAIE 662010 S0- P19z WiSerd -0

2 2
(VX2 +2x-6=0
Here a=1, b=2 and c=-6

-b:t\fEQ-élac

2a
_~(2) (2 - 41)(-6)
2(1)
;2:;% s -2:22J7' T

Then x=

(VX2 +2x-1=0
Here a=3, b=2 and c=-1

J[,2 =
Then x= nk: 4dc

2a

_(2)£ 2P - 43X-1)
3)

e @)
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_-2t4 _ -2+4_ -2-4 1
6 6 6 3
(vi)2x2 +7x+5=0
Here a=2, b=7 and c=5
—bi\£2-4ac
2a
_-(7) 72 - 42)5)
2(2)
_ =73 -7+43_ -7-3 5
— and 3 1 and 5
(g w=agR-t
3 6 3
= dx = =x2 =2
=x%4+4x+2=0
Here a=1, b=4 and c=2
—bt\fgz—4ac
2a
_ (D= (4P - 41X
2(1)
=—412J§=-4¢22J§=_2t\5

Then x=

Then x=

e | 5 2
(vm)Ex2+§=§x
=x? + 25 = 10x
=x%-10x+25=0

Here a=1, b=- 10 and ¢=25

-b+ \52 - 4dac
2a

_~(-10)+ {(-10F - 4(1)(25)
2(1)
10 £ f0
=5

Then x=
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(ix) X°-6=220x

= x2-22x-6=0
Here a=1, b=-2y2 and c=-6
Thense=-2F \EiTkac
_-(-2¥3)+ J(-zf? - 4(1)(-6)
=2J§§J3_2 N if%«fi " 2&;4\/53“2@;4\5

- Gfande =32 and -2

4 5
.._-3=
(x) X 2X + 3
= 4—3><= S
X 22X+ 3

= (4-3x)(2x + 3) = 5x
=8x + 12~ 6x° - 9x = 5x
=6x2+6x-12=0
= x4+ x-2=0
Here a=1, b=1 and c=-2
b+ \sz - dac
2a
_ (1) J(1F - AD(-2)
A1)
=1=5

-1+ 123 -143
R and 5 =land -2
2Xx+3 x+4

(x) =

X+3 X+2
=2x+3)x+2)=(x+3)x+4)
= 2%2 + 4x + 3%+ 6= X2 + dx + 3x + 12
=x%x2-6=0

Then x=
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Here a=1, b=0 and c=-6

-b + &2-4&

2a
_~(0) (0 - 4(1)(-6)
2(1)
=01J2—4= 026 = =6 and6
2 2
(xii),fgxz -4x-26 =0
Here a=J6, b=-4and c=-2./6

b+ \)gz - 4dac
2a

_=(=4)# (-4 - 4B)(-26)
2/6)
_4t64 _4:8 4+8_44-8

236 "2% 28k 276'

Then x=

Then x=

-6
S d—-\@andi
JGT J6 3
2X 2x-5 1
(xiii) oy R =8§
:>2x(x-3)+(x—4)(2x-5)_§
(x-4)Xx-3) )
_ X2~ 6x# 2% ~Bx~Bx420 35
%2~ 3x-4x+ 12 3
4x% - 19x+20 25
= -—

x2-7x+12 3
= 25x2 - 175x + 300 = 12x% - 57x + 60

=13x% - 118x+240=0
Here a=13, b=- 118 and ¢=240
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b+ b - dac
2a
_-(-118) (- 118)? - 413)(240)
2(13)
_118+ 41444 118:38

26 26

118 +38 118-38 40
- 5 and 56 =6and§

Then x=

(xiv)

+ =
X-2 x-4 3

:(x—l)(x—4)+(x-2)(x—3)=£)

(x-2)(x-4) S
:x2—4x-x+4+ x2—3x—2x+6=£
%2 — dx - 2x + 8 3

2x% - 10x+ 10 _ 10

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

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

-b+ \£2 - dac
2a

_~(-15)+ {(-15§% - 42)(25)
2(2)
_15:+25 1545
4 4
15+5__ 15-5
" and
4 4

=

Then x=

= 5and 2
2

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) 5x2+10x — 3 =0

e @)

@E www.studentbro.in



Solution:

(i) x2-8x+5=0
Here a=1, b=- 8 and c=5

-b+ \}Ez - 4ac

2a

_~(-8)+ (-8 - 41)(5)
1)

=8t2~f4_4 i 81241_1 -4t JT=4£33=7.3and 0.7

>

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

=—b + «ng - dac

5 2a
_-(10)+ J(OF - 4(5)-3)
A5)
_—-10% \/160 _ -10x 12.6
10 10
LTH0# 120 ham10-320 non wid ~2.26-0.3 i ~2.3
10 10
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:
2x% - 10x+5=0
Here a=2, b=- 10 and ¢=5

=-bt 452 - dac

2a

_<(-10)+ {-10) - 42X5)
22)
_10+.f60 10+7.7S
a4 T 4
_10+7.75 .. . 10~7.75

3 nd 4 =4.44 and 0.56

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

S=b \ng - dac

2a

_-(13) {(13)% - 4(4X6)
2(4)
_-13+473 _-13+£854
8 8
_-13+8.54 __ -13-8.54
= and
8 8

SR

=-0.56 and -2.69

Question 3(iii).

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

x2—=3x-9=0

Solution:

x> -3x-9=0
Here a=1, b=-3and c=-9

=—b:t JEQ - dac

2a

_~(-3)% J(-3F - 41X-9)
1)

31445 3%6.70

T2 2

=5 2'7Oand 3= 2‘70 = 4.85 and -1.85

SR

Get More Learning Materials Here : & m &N www.studentbro.in



Question 3(iv).
Solve each of the following equations for x and give, in each case, your answer correct
to two decimal places :

x2=5x—-10=0
Solution:
x% - 5x-10=0
Here, a=1, b=-5andc=-10
| X=—bi 2 - dac
' 2a
~(-5)% Af(-5F - 4x 1x(-10)
= 2x 1
S+ 25+ 40
= 2
51465
e
_ 5+806
e
s 5+8.06 e 5-8.06
2 2
_13.06 __3.06
T2 -

= X=6.53 or x=-1.53

Question 4.

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

(()3x2—-12x-1=0

(i) x2—16x+6=0

(i) 22+ 11x+4=0
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Solution:

(i) 3¥°-12x-1=0
Here a=3, b=-12andc=-1

_-bt Jb2 - 4ac
2a
_~(-12)+ (-12) - 43)(-1)
A3)
_12: 156 _ 12+12.489
6 6
_12+ 162'489 i 2= 162'489 - 4,082 and -0.082

(i) x>-16x+6=0
Here a=1, b=- 16 and c=6

__:-bt\fgz—élac

2a

_~(-16)£ {(-16) - 41)(6)
2(1)

_ 16232 16+15.231

-z 2

_16+15.231 __ 16-15.231

= and

2 2
(ii) 2x° +11x+ 4=0
Here a=2, b=11 and c=4

L X

= 15,616 and 0.384

. Xz—b: \/E2 - dac
= 2a
_-(11) #4117 - 42)(4)
A2)
_-11+489 -11+9.433
4 = 4
== +49'4333nd-11 '49'433 - -0.392 and -5.108
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Question 5.
Solve:

(i) x+—2x2-3 =0
(i) x4 = 10x2+9 =0

Solution:

() x*-2%°-3-0
=>x%-3x%24+x%2-3=0

= x2(x2 -3)+ Y(x¥-3)=0
= (x2 -3 +1)=0

If *-3=0 or x°+1=0
=>x2 =3 or X2 =-reject)
= X = +:3

(i) x*-10x +9=0
=xt-9x?-x2,9-0
=x%(x2-9)-1(x2 -9)=0
= -9XX2-1)=10

If x*~9=0 o x==1abD

=x%x2=9 or x2=1
=>X=%*3 or x=%1
Question 6.

Solve;

(i) (x2 = x)2 + 5(x2 — x)+ 4=0
(i) (x2 = 3x)2 = 16(x2 — 3x) = 36 =0

Solution:
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() (F=xP+5x2-x)+4=0
Let xg—x-y

Then y2 + 5y + 4=0

=Sy sdysey+4=0
=>yy+4)+ l{y+4)=0

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

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

=x2-x+4=0 or X¥-x+1=0

(DR - A4 ~(=1)+ (-1 - 41)(1)
R 2D el 20
=X = @(reject) or x= k i;{__3(reject)

- Given equation has no real solution.

(i) (x®-3xP -16(x2-3x)-36=0

Let x2-3x-y

Then y2 =16y -36=0
=y2-18y+2y-36=0
=w(y-18)+2(y-18)=0

=(y-18)y+2)=0

If y-18=0 or y+2=0

=>%x2-3x-18=0 or x2-3x+2=0
=x%-6x+3x-18=0 orx®-2x-x+2=0
=2x(x-6)+IAx-6)=00r x(x-2)-1(x-2)=0
2(x-6)x+3)=0 o (x-2)(x-1)=0
[f x-6=0 or x+43=0 or x-2=0 or x-1=0
then x=6 or x=-3 or x=2 or x=1
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Question 7.

Solve:

me +$@3=§
X -3 X 2
s 22X =3 X-1
(")( x—lJ—4[2x—3)=3

(iii)(3x+1)+(x+1]=§
X+1 3x+1 2

=2y -dy-y+2=0
=>2y(y-2)-1y-2)=0
=(y-2)(2y-1)=0

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

then y=2 or y=%

X I x 1
:Jx-3-2 ¥ Ax-3"32
= - or & =l

X=-3 x-3 4
=>x=4 or x=-1
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i Z2)- 422 -
2x-3
=Y

Let

4
theny-—=3
¥

:y2—4=3y
=>y2-3y~4-0
=>y2—4y+y—4=0

= yy-4)+y-4)=0
=(y-4)ly+1)=0

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

=>2><—3=4 - 2><—3=_1
x-1 x-1
= 4x-4=2x-3 or 2x-3=-x+1
=>2x=1 or 3x=4
=>x=l or ><=i‘=1l
2 3 %
e 00 o o | x+ 1 5
(i) + ==
x+1 3x+1 2
L 3><+1=

then y+l s
y 2

y2+1
y

= 2y® +2 = Sy

=2y%-5y+2=0

=

o
"3
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=>2y2-4y—v+2=0
=2y(y-2)-1y-2)=0
=>(y-2)(2y-1)=0

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

then y=2 or y=%
=>3><+1=2 & 3x+1=1
X+ 1 x+1 2
=S>3X+1=2x+2 or Bx+2=x+1
=>x=1 or Sx=-1
>xX=1 or x=——1
5

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

Solution:

2x—l=7
X

2x2 -1
=
X
= 2x% - 1 = 7x

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

_ -biJE2—4ac

2a

=(=7)% 7P - 42)X-1)
- 2(2)
7%.f57 7£7.55

-~ 4 T 4
_747.55_,7-7.55

Z nd e 364 and -0.14

=7

R 4

Question 9.
Solve the following equation and give your answer correct to 3 significant figures:
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5x2-3x-4=0
Solution:

Consider the given equation:
Ex*-3x-4=0
Using quadratic formula, we have,

_-b +b? - 4ac

X
2a
2
-\ I | - -
o (-3) £ f(-3)° - 4x5x(-4)
2x5
:x=3i\f5+80
2x5
:x:ﬂ
10
3+09.434
XM e—
10

= X =1.243 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:

(x-1F-3x+4=0

=32 -2x+1-3x+4=0
= x2-5x+5=0

Here, a=1 b=-5andc=5

=—btv‘E2—4ac

“ B 2a
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 (-5)t (-5 - 4x1x5
- 2x1
5+ 25— 20
B 2
5+ 45
T2
5:+2.24

S

5+2.24

5-2.24
L X= or X=—rn—

2 2

i D28 Gf g 27O
2 2

= x=36 or x=14

Question 11.
Solve the quadratic equation x2 — 3 (x+3) = 0; Give your answer correct to two

significant figures.

Solution:

x?-3(x+3)=0

=>x-3x-9=0
Comparing with ax® = bx = ¢, we get
a=1b=-3c=-9

Now, X = -b = +/b* — 4dac
2a
L - 3 =43 - 4(1)(-9)
2(1)
:H(=3: 9+ 36
2
., _3=45
2
:>X=3:«19:<5
2
::s:»<="’:£’“'|'§
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2 2
L, _3-3x223 _ 3-3x2.236
2 2
., _3-6.708 er:a-e;?ﬂe
9708 -3.708
2

= x =4 854 orx=-1.854
= x=490r x=-1.9
Exercise 5E

Question 1.

Solve:
2x 1 3x+9

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

=0; Xx=3 X¢—§
2

Solution:

- -
Xx-3 2x+3 (x-3)(2x+3)
:Zx(2x—3)—1(x—3)-3x—9=

0; x=3, x;a—3
2

(x-3)(2x=3) °

= 4x% +6x+x-3+3x+9=0

= 4x? +10x+6 =0

=4x% +4x+6x+6=0

=24x(x+1)+6(x+1)=0

=>x+1)4x+6)=0

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

= x=-1 or x=_—6=——3(reject)
4 2

Question 2.

Solve: (2x+3)2=81
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Solution:

(2x +3)? =81

= 2X+3=19

= 2x+3=9 and 2x+3=-9
=2x=6 and 2x=-12
=x=3 and =-6

Question 3.
Solve: a2x2 - b2 =0

Solution:
a2x2 -b2 =0

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

If ax+b=0 and ax-b=0
then x=i and x=9
a a
Question 4.
Solve: xz—gx_l_:- 0
Solution:
%% — Hx - i5 =0
4 8
8x? -22x =15
5 =

=8x% -22x+15=0

=8x% -12x-10x+15=10

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

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

= 2x-3=0 or 4x-5=0
3
2

= X= or X=

Bl
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Question 5.

x+i=—4:x #0
X

Solution:

x-i=—4
X
x2—4_

=

X
= x% + 4 = -4x

=X +4x+4=0

=(x+2)?%=0
=>x+2=0
=D X=-2

Question 6.
Solve: 2x4+ - 5x2+3 =0

Solution:

2x% -5x% +3=0

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

= x?(2x* -3)-1(2x*-3)=0
= (2% -3)(x*-1)=0

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

then X% = or X2 =1

= X= 4 or x==1

3

2
3
7]
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Question 7.
Solve: x4 — 2x2 -3 =0.

Solution:

tend =30

= x¥-3x2 +x2-3=0

= x°(x?-3)=1(x* -3)=0

= x*-3)2+1)=0

If x2-3=0 or x%+1=0
then x° =3 or xz--l(reject)

=> X== \5
Question 8.
\ s \

Solve : o2+ = |-9(x+=)-52-0

\ X ./ I\ X/
Solution:

/ \ ,/ \
1) 1

9'\)( 4'—2‘ 9t\.x--)—(—)—52 O

1
Let xX+—=
et X = Yy

squaring on both sides

> A
X+~ +2=Y
e
2l oy
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
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= (By-10)3By+7)=0

= 3y-10=0 or 3y+7=0
— =£ or =-_7
¥=3 ¥=73
X 3
2
=>)( 4-1‘& or
X 3
=3x%2-10x+3=0 or
=3x2-9x-x+3=0 or

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

1
= =3 and ¥==
nx3

= (By-10)3By+7)=0

= 3y-10=0 or 3y+7=0
— =£ or =-_7
¥=3 ¥=73
X 3
2
=>)( 4-1‘& or
X 3
=3x%2-10x+3=0 or
=3x2-9x-x+3=0 or

=>3x(x-3)-1(x-3)=0 or
=x-3)(3x-1)=0

1
= =3 and ¥==
nx3
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1 =7

X6—=—

x 3
x2+1 -7

X 3
3x2+7x+3=0

‘ W
77 - 43)3)

2(3)
e =7 :6J1_3

X 3
3x2+7x+3=0

‘ 2
727 - 40)6)

2(3)
e =7 :6J1_3
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@ www.studentbro.in



Question 9.
£y .0 .1

—Lx—;}i=11

Solve : 2| x% + =
"\ X2)
Solution:
( i T \
232+ L) [x+d])-11
\

x2 f' ’\ X)

Let x+l =Yy
X
squaring on both sides
X2 - i +2 = y2
R

1 2
DK b=y =2
o5

Puting these valuesin the given equation

2(y*-2)-y =11
=2y2-4-y-11=0
=2y?-y-15=0
=2y%2-6y+5y-15=0

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

-5
then y=3 or — e
¥ 5]
=>x+l=3
X
2
=>x -1=3
X

=x2-3x+1=0

_ 3= (-3 - 4()(1)
- 2(1)

=X
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OF X+ == e
X 2

¥ +1 -5
or = —
X 2

or 2x2 +5x+2=0

or 2x% +4x +x+2=0
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= x=_3=‘f§ or 2x(x+2)+1(x+2)=0

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

then x=-2 and x=-71

Question 10.
( A \
Solve : [x2+L |-3[x-11-2-0
{\ x2/ ’-\ X/
Solution:
3 r 3\
[+ ]-3[x-2]-2-0
‘\ ) \ X
1
Llet x-——=
= Y

squaring on both sides

2, 1 2
X+ —=2=y
e
1 2
=>x2+—2=y +2
X
Puting these values in the given equation

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

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

1 1
2>x-—-—=0 or X—-—=3

X X

2_ —
=2 1=0 or x* 1=3

X X
=x2-1=0 or x2-3x-1=0
= (x+1)(x-1)=0 or x= =3P -4 D)

2(1)

= x=-1and x=1 or x=3:2‘f15
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Question 11.
Solve : (x2 + 5x + 4)(x2+ 5x + 6) =120

Solution:

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

Let x2o5x=y

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

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

= y% +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

= x% +5x+16=0 or X°+5x-6=0

R O e VL EL S SN

=
* 201)
= X = —5—:2— s 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) x2 = 5x -10=0 (ii) 3x2 - x - 7 =0

Solution:
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(i()x2-5x-10=0
Here a =1, b=-5and c=-10

_-bz ¥b2 - 4ac
2a

_ ~(=5)={(-5) - 4(1)(-10)
2(1)
_ 52465 _5:8.06
2 2
_13.06_,-3.06
2 2
([{i)3x° -x-7=0
Here a =3,b=-1and c=-7

-b = yb? - 4dac
X=

X

=X

= X

=5 =6.53 and -1.53

2a
Ly D= 1P - 43)(-7)
2(3)
Ly 12485 129.22
6 6
S A O22 g mB22. 4 F0and —1:37
6 6
Question 13.
Fé N2 ’ \
Solve : | = I = |+12=0; x = -2
\X+2) \x+2)
Solution:

( 27 3
=126 -7;._"__;-12=o; X % -2
Ix+2) X +2)

X
Let =
X-e-2 y
then y2 -7y +12=0
=y2-4y-3y+12=0

=>y(y-4)-3y-4)=0
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=(y-4)y-3)=0
then y=4 and y=3
X
x-2=4 and x-2=3
= 4x+8=x and 3x+6=x

=

::x=-—8- and x=-3
3

Question 14.

Solve :

(i) x2= 11x = 12 =0; when x € N
(i) x2 — 4x — 12 =0; when x € |
(i) 2x2 — 9x + 10 =0; when x € Q

Solution:

(i)x> -11x-12=0
=>x?-12x+x-12=0
=>x(x-12)+1(x-12)=0
=2>x-12)(x+1)=0

then x=12 and x=-1
Since xeN, then x =12
(i)x2 -4x -12=0

= x2 -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
(iii)2x2 -9x + 10 =0

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

then x=£23- and x=2

Since x € Q, then x=§ and 2
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Question 15.
Solve:(a+b)>x*-(a+b)x-6=0;a+b=0

Solution:

(a+b)?x? -(a+b)x-6=0; a+b =0

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

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

3 -2
= X= or Xx=
a-b a+b
Question 16.
Solve._-_-_l.- 1
X+-=p+Qq
Solution:
1 1 1_ 1
P @ X X+p=+qQ
1. 3. 2. T .o

:>Q‘D P=qg -
Pg X(x+p+q)
[ 1 ;
® Q)_Dq x2 -px—qu

- 5 ‘ ,
| pa(x® +px + gx)

= x° +px+qx+pq="0

= x(x+p)+q(x+p)=0

= (x+p)(x+q) =0

= X=-pandx=-q
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Question 17.

Solve :
(i) x(x+1) = (x+2)(x+ 3) = 42
(i) 1 2 3 4

X+1—)(-:-2'l X+3-x+4
Solution:

(iX(x+1)+(x+2)(x+3)=42

=S x2 +X+X2+3x+2x+6-42=0
= 2x% +6x-36=0

=2x2 +12x-6x-36 =0

= 2%X(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

i._..2.. .8 . #A

x+1 x+2 x+3 x<4

ix+2)-2(x+1) 3x+4)-4(x+3)
x+1)x+2)  (x-3)(x+4)
-X _ -X

x2:3x+2 x2+T7x+12

=>—x[x2—3x-.-2-x2—7x—12]

= -x[-4x = 10]

(i)

=

=x=0 and x=#=—2.5

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 :

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

(i) (m=-3)x* -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)2 =0

=>2x-1=0

:x=-1-
2

(i)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

= (12)°-4(3)(m=+7)=0
=144 -12m-84=0

= -12m = -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°%=0

=>x+2=0

=>X=-2

(ii)x2 - (m+2)x+(M=+5)=0

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

=b%-4ac=0

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

=>m? =16

=>m==4

Put value of m in given equation

x> -6x+9=0 or x2+2x+1=0
= (x~3¥ =0 or (x+1)2=0
=>%x-3=0 or x+1=0
=>x=3 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
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Solution:

px2 -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

Question 20.

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

x2+2(m-T)x+(m+5)=0

Solution:

Consider the given equation:

%2 +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 a # 0,
then discriminant:

(i) b? - 4ac = 0 = the roots are real and equal,
(i) b? - 4ac > 0 = the roots are real and unequal.
(i) b? - 4ac < 0 = the roots are imaginary (not real).

Since the roots of the given equation are real and equal,
we have,

b2-4ac=0
:>[2(m—1))2—4x1x(m +8)=0
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:>4(m2+1—2m)-4(m +5)=0
=4m?+4-8m-4m -20=0
=>4m?-12m-16 =0
=>m?-3m-4=0
=>m?-4m+m-4=0
=>m(m-4)+1(m-4)=0
=>(m+1)(m-4)=0
D>m+l1l=00orm-4=10
D>m=-lorm= 4

Exercise 5F

Solution 1(i)

Given: (x + 5)(x — 5)=24

=>x2-52=24 .. since(a-b)(a+b)=az-b
=>x2—-25=24

= Xx2=49

=>x=17

Solution 1(ii)

Given: 3x2 - 2v0x +2=0

= 3%’ —Jex - JBx=2=0

= ¥3x(¥Bx - 42) - 2(3x-2) = 0
= (Bx - V2)(Bx-42) = 0

= (Bx-+2) = 0or (3x-42) -0

\F 2
= X =41z 4i=
= -

Solution 1(iii)
Given: 3v2x2 - 5x - V26 = @
= 32 -Bx-x-42=0
= 3f2x(x - 2) = (x-2) =0
= (3¥2x + 1) (x—2)=0

1

32 o x =2

= K==
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Question 2.
One root of the quadratic equation 8x2 + mx + 15 is 3/4. Find the value of m. Also, find
the other root of the equation.

Solution:
Given quadratic equationis 8x2+mx+15=0 ... (i)

One of the roots of (i) is ‘: so it satisfies (i)
._‘_.2

-

::ua"?: —m'g"_15=n
=2 .15-m{2-0
2 7
(31 39
=m 2 =-2=
a,- 2
= m=-26

So, the equation (i) becomes 8x2 - 26x+15=10
=>8x2-20x-6x+15=0
= 4x(2x - 5)-3(2x - 5) =0

= (4x-3)(2x-5)=0
:x=:‘:ohrx=%
>x=11

Hence, the other root is 3

Question 3.
One root of the quadratic equation x2 — 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)
=>x2—-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.

Question 4.
If p—15=0and 2x2 + 15x + 15 = 0;find the values of x.

Solution:

Giveni.,ep—-15=0ie.p=15

So, the given quadratic equation becomes
2x2+15x+15=0
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=>2x+10x+5x+15=0

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

= (2x+5)(x+5)=0
:>x=—5,_%

Hence, the values of x are -5 and

3
2

Question 5.
Find the solution of the equation 2x2-mx — 25n=0;ifm+5=0andn-1=0.

Solution:

Given quadratic equation is 2x2-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(x+5) =0

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

a
=>X=-5712
Hence, the solution of given quadratic equation are x and 2

Question 6.
If m and n are roots of the equation

] =

7 = 2 where x # 0 and x # 2: find m x n.

1_
"

Solution:

1 1 _ -
Given quadratic equationisz — =2 — 3
= x—-2-x=3x(x-2)
= -2 = 3x" - 6x

= 3x“-6x=2=0

., 6= J67 - 4(3)(2)

2x3
., _6=+12
2x3
::’)(=J3:1
3
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Since, m and n are roots of the equation, we have

::=m="F_ n=“"ﬁ_
B s B
:>m:<n=lul{3_1 I”G_l =%
- EE
2
mxn=_
2
Question 7.

Solve, using formula :
x2+x-(a+2)(a+1)=0

Solution:

Given quadratic equationis x2+x - (a+2)(a+1)=0
Using quadratic formula,

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

—
X 2
I o 2_? i
o 1=, f1-4(a% ~3a+2)
2
o 2, _
jX=—1_«J4a 12a-9
2
-1=.f(2a = 3F
=W =
X 2
-1=(2a-=3)
= W= 7
X 2
-1+(2a=3) -1-(2a+3)
=W =+ 4 - v T
X > ar X >
_2a—20r x_—Ea—ril
2 -2
2(a = 1) 2(—a - 2]
=SH=— 0O 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)
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Solution:

Given quadratic equationis 8x2 - 14x+3 =0
=>8x2—-12x-2x+3=0

= 4x(2x-3)-(2x-3)=0
=>@x-1)(2x-3)=0

Sx=7orxs= l;

(i) When x € |, the equation 8x2 — 14x + 3 = 0 has no roots
(i) When x € Q the roots of 8x2 — 14x + 3 =0 are
3 1

X=IX=1

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=b2-4ac=0

=>(Mm+1)2-4m+4)(1)=0
>m2+2m+1-4m-16=0

=>m2-2m-15=0

=>m2-5m+3m-15=0

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

=(m-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.

Solution:

Given quadratic equationis 3x2+ mx +2 =0 .... (i)

The quadratic equation has equal roots if its discriminant is zero
=>D=b2-4ac=0

=>m2-4(2)33)=0

>m2=24

> m=%2V6

When m = 2v/6, equation (i) becomes
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3%+ 2,Bx+2=0
= (Bx =42 -0
2 2 B B

=M =m e == ¥ — =— —

bBBB 3

When m = —2v6, equation (i) becomes

32— 26x<2=0

= (PBx-+2] =0
V2 2 B
S = —= =
3 43 43 3
Question 11.

Find the value of k for which equation 4x2 + 8x — k = 0 has real roots.

Solution:

Given quadratic equationis 4x2+ 8x -k =0 .... (i)

The quadratic equation has real roots if its discriminant is greater than or equal to zero
=>D=b2-4ac=0

= 82-4(4)(-k) =0

=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

() 3x2-5x+2=0

(i) x2+4x+5=0

Solution:

(i) Given quadratic equation is 3x2 — 5x+2 =0
D=b2-4ac=(-52-4(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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b= Jb? —4dac
- 2a

¥
=y 3245 -4
203)
jx=5:ﬂr’25—24
6
Ly o2=1
6
oy o271 o271
6
::s:u:=E or :..:=E
6 6

9
>x=1orx=3

(i) Given quadratic equationis x2+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:
1 1
(i) Given quadratic equation is 5=  T8+x

1
—H

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

182_x2 24

= 48x =324 - x2

=>x2+48x—-324=0

=>x2+54x - 6x—-324=0

= X(x + 54) -6(x + 54) = 0

= (x+54)(x-6)=0

=>Xx=-540rx=6

But as x > 0, so x can't be negative.

Hence, x = 6.

(x — 10) (”“" + 2) = 1260

T

(i) Given quadratic equation is
120042z

> (x-10) ") = 1260
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= (x — 10)(1200 + 2x) = 1260x

= 1200x + 2x2 — 12000 — 20x = 1260x
= 2x2— 12000 - 80x =0

= x2—-40x - 6000=0

= x2— 100x + 60x — 6000 =0

= (x - 100)(x - 60)=0

= x=100o0rx=-60

But as x < 0, so x can’t be positive.
Hence, x = -60.
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