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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 ax2 + 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 ax2+ bx + ¢ = 0.
=~ Given equation is a quadratic equation.

Solution 1(iii)

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

=>X2+9X—-5=x2-6Xx+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 axz2+ bx + ¢ = 0.
= Given equation is not a quadratic equation.

Solution 1(vi)

(x=T1)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 axz2+ 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

LH.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

#R.H.S

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

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

Solution:

'3

/3
Forx =V 7 to be solution of the given quadratic equation it should satisfy the equation
fa

/2
So, substituting x = V'3 in the given equation, we get

3 (2] ~m| 2 |-2-0
Y3 V3
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Question 4.
3
3and 1 are the solutions of equation mx2 + nx + 6 = 0. Find the values of m and n.

Solution:

2
For x = 3and x = 1 to be solutions of the given quadratic equation it should satisfy the
equation

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

[

m% —n'.%.'—6=D r"r1|'1'|2—r1|'1'|—||5=IIZ:I
L) L ) ' '
:;,m"f:_n %II—6=D =Z=m+n+-6=0
.9 3

= 4m-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 axz + 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

—=93-3-9=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 +(2)
=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:

() 7x° -9%x+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
- Disariminant=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
- Discriminant=b® - 4ac
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=(-10¥ - 4(25)(1)

=100-100=0
Since D=0, then equation has two real and equal roots.
(iv) X2 + 24Bx-9=0
a=1 b=2f3and c=-9
- Disariminant=b? - 4ac

=(2J3¥F - 4(1)(-9)

=12+36 = 48
Since 48 is not a perfect square, roots are irrational
Since D>0, then equation has two irrational and unequal roots.
(V) X* -ax-b%=0
A=1 B=-aand C=-b°
- Disariminant=B2 - 4AC

=(- a¥ - 41)(-b?)

=& +4b? = a positive value
Since & +4b? is not a perfect square, roots are irrationdl.
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 - 4(2)(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%-dac=0

=[-p-20F -44)1)=0
=>p+4-4p-16=0
=p®-4p-12=0
=>p°-6p+2p-12=0
=>pp-6)+Ap-6)=0
=({p-6)p+2)=0
thenp-6=0 or p+2=0
= p=6 or ==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,
= b2>-4ac=0

= (p-3)-4(1)(p) =0
=>p2+9-6p-4p=0
=>p>-10p+9=0
=>p>9p-p+9=0
=>p(Pp-9)-1(p-9)=0
=>(P-9pP-1=0
=>p-9=00rp-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°%-4dac=0
=[-12F - 43Xn-5)=0
=144-12n+60=0

=>-12n=-204
== 204 _ 17
Question 5.

Find the value of m, if the following equation has equal roots : (m - 2)xz — (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
=254+ m° + 10m-64m + 128 = 0
=m? -54m+ 153=0

= m? - 5im-3m+ 153=0
=mm-51)-3m-51)=0
=2(mM-51)(m-3)=0

then m-51=0 o m-3=0
= m=51 o 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:

32 -6x+k =0
Here, a=3, b=-6andc=Kk
Since the roots are distinct and real,

b2-4ac>0
=(-6P-4x3xk>0
=236-12%k >0
=36 > 12k
=3>k
=>k <3
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

= x°-42-0
=>(xX+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:2x2_%x_o

Solution:
2. Lo
2X 5 x=0

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

since x=0 or 2x-%-0

iz o
then x00r><4

Question 4.
Solve : x(x — 5) =24

Solution:

x(x-5)=24

= x%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 or x=-3

Question 5.
Solve: gx - B

Solution
2 =54+ %2
2

= 2x% -9x+10=0
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= 2x2 -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 ><=-2-

Question 6.

Solve: © _ 4.
X

Solution:

I
[y
+
X

6= X+ X2

X2 +x-6=0

X2 +3x-2x-6=0
x(x+3)-2{x+3)=0
(x4+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: 3% +1
4x

Solution:

___3><+1
4x

4x2 = 3x + 1

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

X

LR 2 1
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= (x-1)(4x+1)=0
Since x-1=0 or 4x+1=0

then x=1 or M=

Question 8.

Solve: w11l .25
X

Solution:

+—=2.8

X
le—-

n

x“+1
X

2x° 4+ 2 = 5x

2x% -S5x+2=0

%% —4x-x4+2=0
2x(x-2)-1(x-2)=0
(x-2)(2x-1)=0

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

-3
2

Luou 4 U U

then Xx=2 Oor X=

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 =2x=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:
2(x° -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 x=§
2

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

Solution:
(x+1 ) 2x48)=(x+7)(x+3)
= Ox2 4+ 8%+ 2x + 8= X% + 3x+ 7x+ 21

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

=x2 - (yI3)° - 0

= (x+f13)Xx-f13)=0
If x+f13=0 or x-i3=0
= x=-wf13 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 o x-b
then x=a or X=

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

Solution:

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

then v -4y-5=0

=> y2-5y+y—5= O

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

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

If y-5=0 or y+1=0
then y=5 or y=-1
=>x+3=5 or x+3=-1
= Xx=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 -8y+7y-14=0
=>4y(y-2)+7(y-2)=0

Downloaded from https://www.studiestoday.com



Downloaded from https://www.studiestoday.com

= (y-2)4y+7)=0
If y-2=0 or dy+7 =

-7

= =2 U

Y or Y 4
=2%-3=2 or 2x—3=%

= 2X=5 or 2x=-5-

4

= x=g or x=g

Question 15.

Solve: 3x-2 _3x-8

2X-3 x+4
Solution:
3><—2= 3x-8
2x-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

= 3x% -32x-3x+32=0

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

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

If x-1=0 or 3x-32=0
32 2

= x=1 or x=§ = 10§

Question 16.

2x2 = 9x+ 10 = 0, When
() xe N

(i) xe Q
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Solution:

2x2-9x+10=0

= 2x?-5x-4%x+10=0
= x(2x-5)-2(2x-5)=0
=>2x-5)(x-2)=0
22x-5=0 or x-2=0

=>x=g or X=2
(i) When x eN we have x =2
(ii) When x e Q, we havex=2,-§-

Question 17.

Solve: X=3 Xx+3 51
X+3 x-3 2

Solution:

x—3+x+3=21

Xx+3 x-3 2
(x-3P+(x+37° _5
(x+3)x-3) 2

X2 -6x+9+x2+6x+9 5
= 5 =3
xs =9

= 2A2x% + 18) = 5(x% - 9)

= 4x° 4+ 36 = 5x° - 45
=x-81=0

=x2-92-0
=(x+9)x-9)=0

If x+9=0 or x-9=0
then x=-9 or x=9

Downloaded from https://www.studiestoday.com



Downloaded from https://www.studiestoday.com

Question 18.

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

Solution:

4 1 o +
X+2 X+3 2x+1
4(x+3)—1(><+2)= 4
(x+2)(x +3) 2% +1
=$4><+12—x-2i= -4
2 +2x+3x+6 2X+1
3x+ 10 4
X2 +5x+6 2X+1

= (3x + 10)X2x + 1) = 4(x? + 5x + 6)
= 6%° + 3x + 20% + 10 = 4x% + 20x + 24
=2x%4+3x-14=0

=2x% + 7x-4x-14=0

S x(2x+7)-A2x+7)=0
=>2x+7)(x-2)=0

If 2x+7=0 or x-2=0

-7
then x=— or =2
2

Question 19.

Solve: 2 _ 3 _4
X=-2 X+6 X

Solution:

5 3 4
X-2 X+6 X
=>5(><+6)—3(><—2)=it
(x-2)(x+6) %
Sx+ 30-3x+6
X2 + 6x-2x =12

_
X
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2x+36 4
x2+4x—12_;

= 4x2 + 16x - 48 = 2x° + 36X

= 2x2 - 20x-48=0

= %2 - 10x-24=0

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

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

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

Question 20.

Solve:(l+ t )(1_ 1 ]=Z
x+ 1 X=14"3

Solution:

(et
X+ 1 x-1 8

X+1+1)({x=-1-1) 7
:[ x4+ 1 )[ X=1 ]=§

X
2
xX=-4 7
=X - X
-1 8
=8x%2-32=7%x2-7
=%x2 = 25
=>x=2%5
Question 21.

Find the quadratic equation, whose solution set is :

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

(ilsince solution setis {3,5)

= x=3 or 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 x=3

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

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

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

=x%-x-6=0 whichis 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

=x%-5x4+dx-20=0

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

(iv)Since solution setis {—3, —5_2}
= X==3 or x=?

=>x+3=0 or 5x+2=0

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

=5x% + 2%+ 15x+ 6 =0

= 5x% + 17x + 6= 0 which is the required equation.

Question 22.
3

6= X

Solve : §+ = 2(61; X);(x = 6)
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Solution:

X . 3 _2A6+X)

3 6-x 15

=>><(6-><)+ 3x3 _12+2x
3(6-x) 15

:bx(6— X)+ 3x3 _ 12+ 2
6= X 5

=>6><-><~?+9= 12+ 2x
6- X S

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

=3x% -30x+27=0
=x?-10x+9=0

=2 x2-9x-x+9=0

=2 x(x-9)-1x-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? 4 3X + 2 =0,if possible, for real
4

values of x.
Solution:
9% + % +2=0
2
i 36X +4 3x+ 8 -0

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

=-bi«£2—4ec

2a

SR
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-3+ {(3P - 4x36x8
2x 36
-3+.J9-1152
72
-3+ -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:

If a+1=0,thena=-1

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

=x% -3x+2x-6=0
=>x(x-3)+2(x-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%2 = (-7)x - (-10)
=12x% + 7x-10=0

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

_ =5 sk
then X_Z or ><—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
Put 2x+3=y

4y? -y-14=0

= 4y° -8y +7y-14=0
=>4y -2)+7/(y-2)=0
=(y-2)dy+7)=0
If y=2=0 or 4y+7=0
then 2x+3-2=0 or 42x+3)+7=0
= 2x=-1 or 8x=-19

-1 -19

= i or w2
> g

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 t_)he equation, 6x2-x-2=0

Put X = ? in L.H.S.

- 3)
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L 2G=6=18 - 0=RHS
)
2
Since LH.S=RH.S, then X = _3" 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 #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 7x2+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

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

= =
6

Question 30.
If x =-3 and x = 2/3 are solutions of quadratic equation mxz+ 7x + n = 0, find the values
of mandn.
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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
=2>9M+nN=21-=-=--- (1)

Put x=§ in given equation

3] < 73e-c

:@+1—4+n=0
9 3

=4mn+MN=-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
=29-3m-3+6=0
= -3m=-12
=>m=4
Put this value of min the given equation, we get
X2 -5x+6=0
Sx2-3x-2x+6=0
=2 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 3x2 — 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

=3x4-3p =0

=212-3=0

=3 =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

bl -4ac=0

=>(-q)2-4x 4x9=0

=q®-144=0

=q° =144

=q=12

Hence, p=4and q=12.

Question 33.
SRl X _ a+b _ bla+b)
a X ax
Solution:
X _a+b bla+b)
a X ax
X2 -a%-ab ab+b?
- >
ax ax

= x2 - a° -ab = ab + b?
= x% = a% +b? + 2ab

=% =(a+b)®
> x=a+b
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Question 34.

Solve [12_09 5 2]()( ~ 10)- 1200 = 60
X

Solution:

[12Xoo i 2J(>< - 10)- 1200 = 60

:2(6—30+ 1](x - 10)= 1260

=>(6XE+ 1J(x— 10) = 630

- (60?(* X}(x - 10) = 630

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

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

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

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

=1-p+q=0

=>-p+q=-1 R )

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

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

=29+3+q=0

=3+q=-9 .00
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Subtracting equation (ii) from (i), we get
-4p =8

D>p=-2

= -(-2)+q=-1 ....[From (i)]
=2+qQ=-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-—lxz-l(viii)ix2+§-gx

3 ) 3 15 S 3
B2 s BB B S =B 2
% 2%+ 3

s 2 S0 i U R e
(xi) :3-x:2(XII)Jéx2-4x-2J6-0

i) 22 2T ol pag Rl B P ad
X=& X=3 3 x=-2 x-4 3

Solution:

(i)x2 - 6% = 27
S x2-6x-27=0
Here a=1, b=-6 and c=-27
—bi\£2—4ac
2a
_~(-6)+ J-6F - 41)-27)
A1)
_6+12 6+12__ 6-12
5 and 5

Then x=

=9and -3
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(ix2 - 10x + 21 =0
Here a=1, b=~ 10 and c=21
b+ b2 - dac
2a
_~(-10) J(-10 - 4(1)(21)
21)
=102i4= 102+46m102-4= 2 5nd 3

(iii)x2 + 6x - 10=0
Here a=1, b=6 and c=- 10
Then x= -b Vb - 4ac
2a
_~(6) J(6F - 4(1)(~10)
A1)

L6278 | 642015 46-2418 _ 3, 75 ong 3- I3

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

-bt\fgz-élec

2a
_~(2)£ (27 - 41)(-6)
2(1)
_-2+28 2127
=292 227 | 44

Then x=

Then x=

(V)32 +2x-1=0
Here a=3, b=2 and c=-1

452
TR -b+ - dac

2a

_ ()£ (2P - 43X-1)
3)
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-2x4 -2+4 -2-4 1
= & d e
3 5 3
(vi)2x2 +7x+5=0
Here a=2, b=7 and c=5

-b+ \£2—4ac

2a

_~(N)% (7% - 42X5)
2(2)

TR FEE P 5

—4=4and4=1end2
S, __1 2_1
(vu)é-x- 6>< 5
= dx = =X =2
=x2+4x+2=0

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

b+ JEZ - 4dac
2a

_ (D (4P - 401)2)
21)
_~4t\B 4122 Y
2 2 2

Then x=

Then x=

i 1 s &2
(vm)-l_gx ta =k

=x2 + 25 = 10x

=x%-10x+25=0
Here a=1, b=- 10 and ¢=25

-b+ \&;2 - 4ac
2a

_~(-10) (- 10F - 4(1)(25)
2(1)
10+ 'Jﬁ a5
2

Then x=
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(ix) X% -6=200x

= x2-22x-6=0

Here a=1, b=-2{2 and c=-6

-b+ \62 - dac
2a

_-(-2¥3)+ \1(-22({)2)2 - 4(1X-6)

_22+3 _25+45 _ 2@;4@8“2&;4«5
2 2

= 6fand_2f=3\f2_ and -2

Then x=

4 S
X) ——3=
) X 2X + 3
4—3><= S
X 2X+3
= (4-3x)(2x + 3) = 5x
= 8x + 12- 6x% - 9x = 5x
=6x2+6x-12=0
=x24+x-2=0
Here a=1, b=1and c=-2

Then x= 22 Jl;za-4ac
_ () J(1F - A1)
A1)
1S -123 -1+3  -1-3 ., ., o

2 2 2 =
2x+3 xX+4

X —

(<) X+3 X+2

=2x+ 3 x+2)=(x+3)Ux+4)

= 2%% + dx+ 3%+ 6= X° + dx + 3x+ 12
=x2-6=0

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

J ,&2_
Then x= b dac

2a
_=(0)+ (0F - 4(1)(-6)
2(1)

_0x24 0226
- 5 = -6 and6

(XiiWBX2 - dx - 2,06 = 0
Here a=J6, b=-4and c=-2./6

Then x= b JE;a” 4ac
_ (-4 (-4 - 4/B)(-246)

A6)
_4t\64 _4:8 4+8_ .4-8
2:;6 2:;6 2:;6 2:;6
. B
=__and——= 6 and —
F gl and
2% 2><—5 1
(xiii) o B ><_3=8§
:2x(>< 3)+(x-4)2x-5) 25
(x-4)Xx-3) g
_ 2% -6x+2x2-5x-8x+20 25
X2 - 3x—4x + 12 3

4x2 -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+ b2 - dac

Then x=
24
_-(-118) (- 118)? - 413)(240)
2(13)
_118+ 1444 _118:38
26 26
118+ 38 118-38 40
== and 56 =6and§
(xiv) x-1 x-3_31

x-2 x-4 3
(x-1)(x-4)+(x-2)x-3) _10

=
(x-2)x-4) 3
=>><2--4><—x+~4+ x2-3x—2x+6=£
%2 — dx - 2x + 8 3

2x%-10x+10 _ 10
X2—6x+8 3
= 10x2 - 60x + 80 = 6x° - 30x + 30
= 4x® - 30x + 50 =0
=2x2 -15x+25=0
Here a=2, b=- 15 and ¢=25
—bi\£2—4ac
2a
_~(-15)% (-15§% - 42)(25)
2(2)
_15225 1545
4 4
s 15+58f’ld15-5= 5 and >
4 4 2

=

Then x=

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

(i) 5x2+10x — 3 =0
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Solution:

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

=-bi \}gz - dac

D &
2a
_=(-8) J(-8F - 41)(5)
1)
=8iéf4_4 _8% 2{1—1 =4+ JI1=4233=7.3and 0.7

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

=-b4_- \jgz - 4ac

=3 2a
_~(10)+ (107 - 4(5X~-3)
5)
_-10£ 4160 _-10+12.6
10 i0
=-1OIO12.6and-10 ;012-6 =0.26 and -2.26=0.3 and -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:
2x% - 10x+5=0
Here a=2, b=- 10 and c=5

=-bi \362 - dac

2a

_~(-10) (-10 - 42X5)
22)
_10+.J60 10+7.75
a4 T 4
_10+7.75 _,10-775

7 nd ” = 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 +64+13x=0

=424+ 13%x+6=0
Here a=4, b=13 and c=6

S=b \JE2 - dac

2a

_—(13) {(13)% - 4(4X6)
2(4)
-13+473 _-13+8.54
8 8
-13+8.54 -13-8.54
and
8 8

SN

=-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:

%2 -3x-9=0
Here a=1, b=-3 and c=-9

=—bi JEQ - dac

2a

_~(-3)% J-3F - 41X-9)
21)

_3+./45 31670

T2 2

ki g'7oand 3 2‘70 = 4.85 and - 1.85

SR
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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:
%2 =5Sx-10=0
Here, a=1, b=-5andc=-10
;g ~bd ¢ -~ 4ac
' 2a
~(=5)£ Af(-5F - 4x 1x(-10)
= 2x 1
5+ 25+ 40
= 2
_ 51465
=
_5+806
e
s 5+ 8.06 e 5-8.06
2 2
_ 13.06 _ 306
- -

= X%X=6353 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) 2x2+ 11x+4=0
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Solution:

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

b b? - dac
" 2a
_~(-12)+ {(-12 - 43)(-1)
A3)
_12+ JI56 _ 12+ 12.489
6 6
1202289 4ng 121290 L 4082 and -0.082

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

. -b+ \igz - 4dac

2a

_~(-16)£ {(-16) - 41)(6)
2(1)
_16+\232 16115231
i 2
_16415231 .16~ 15.231
= and
2
(ii) 2x°+11x+ 4=0
Here a=2, b=11 and c=4

= 15.616 and 0.384

_ X=-b: \JEZ - dac
= 2a
_-(11) #4117 - 42)(4)
A2)
_-11£489 -11+9.433
4 a 4
-1 +49'4336nd-11 '3'433 --0.392 and -5.108
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Question 5.
Solve:

(i) x4+ = 2x2 =3 =0
(ii) x+ = 10x2+9 =0

Solution:

M x*-2x2-3-0
=>x*-3x%24+x2-3=0

= x2(x% =3+ X -3)=0
=;>(x2-3)(x2+1)-0

If ¥=3=%0 o x°+1i=0
=% =3 or x2 = - i(reject)
= x = +:3

(i) x*-10x* +9=0
=>x-9%%-x%+9=0

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

If ¥-9=0 o x°-1=0

=x%x2=9 or %2 =1
=>X=213 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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(i) (x2=-xP+5x2-x)+4=0
Let xz—x-y

Then y2 + 5y + 4=0

Sy +dy+y+4=0

=>yiy+4)+ l{ly+4)=0
=2(y+4)(y+1)=0

If y+4=0 or y+1=0
=Sx2-x+4=0 or ¥-x+1=0

_CDEYEIR-A@) D 1P - A1)
A1) 2(1)

= X= @(reject) or x= - i'2‘/__3(rej<=:ct)

- Given equation has no real solution.

=X

(i) (x®-3xP -16(x2-3x)-36=0

Let x2—3x-y

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

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

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

%2 -3%-18=0 or X°-3x+2=0
=x2-6x+3x-18=0 orx®-2x-x+2=0

2 xXx-6)+IAx-6)=00r x(x-2)-1(x-2)=0
2(x-6)(x+3)=0 o x-2(x-1)=0
[fx-6=0 or x+3=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:

e

X -3 X 2

wf2X -3 x-1

('I)(x—1]-4(2x-3J=3

(m)(3x+1]+(x+1 _5
X+ 1 3X+1 2

Solution:

=2y +2="5y
=2y?-5y+2=0
=>2y2—4y-y+2-0
=>2¥(y-2)-y-2)=0

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

then y=2 or y=%
X M 1
=>Jx-3'2 * Vx-3"3
X X 1
=% =4 s
X-3 * =373
=>x=4 or x=-1
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4
theny-—=3
¥ Y

2 _

P e
4

=2 -4-3

Y =3y
=:>y2-3y—4-0
ﬁy2—4y+y—4=0
= ¥(y-4)+y-4)=0
=(y-4(y+1)=0
If y=-4=0 or y+1=0

then y=4 or =-1
~2X=3 _4 or BAEO_ 5

x-1 X
=2 4x-4=2x-3 oOr 2x-3=-x+1
=>2x=1 or 3x=4

1 4 1

> X== X=—= 1=

=3 o 3" '3
(‘ll)(3x+1)+[x+1]=_5_>

X+1 3x+1 2
L 3><+1-

X+1

i 5
then y+—= =
Y v 2

2

y +1__5_
= v _2
=>2y2+2=5y

=2y%-5y+2=0
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=2y -dy-y+2=0
=2y(y-2)-Uy-2)=0
=(y-2(2y-1)=0

If y-2=0 or 2y-1=0
then y=2 or y=%
:3x+1_2 3x+1_1
X+1 et 2
=3x+1=2x+2 or 6x+2=x+1
=Xl or Sx=-1
=>xX=1 or x=;1
= 5
Question 8.

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

Solution:

2x—l=7
X
2x2 -1

= =7

X
= 2x2 -1 = 7x
=% - 7x=-1=0
Here a=2, b=-7 andc=-1
~ -b+ \IEQ - 4ac
- 2a
_(-7) (7P - 42X-1)
2(2)
_7+.f57 7%7.55
4 4

_7+7.55__ 7-7.55
4 4

BRI

and =364 and -0.14

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:
5x° -3x-4=0
Usin g quadratic formula, we have,

_-b +b? - 4ac

X
23
2
~(=3) + .{(- — -
) J-3)° - 4x5x(-4)
2x5
:x=3iJ5+80
2X 8
:x=.3i_'J8_g
10
3+9.434
DK ——
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
= x% = 5x4 5=0

Here, a=1, b=-5and c=5

bz vb? - 4ac
2a

LX=
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 {(-5)tf(-5 - 4x1x5
- 2x1
_5:425-20

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=1,b=-3c=-9

—b = Jb* - dac

Mow, X =
2a
=y - T3 =3 - 4)(-9)
2(1)
oy 3=49+36
2
o 3:".4'{"475
2
oy 3x9ux5
2
= x = J:;‘E
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2
- =J—EI.?E'8
9,708
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3-3x2.256
2
3-6.708
2
-3.708
2

ar X =

= x=4854 orx=-1.854
=x=490r x=-1.9

Question 1.

Solve:
2x 1

Exercise 5E

3x+9

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

Solution:

2X 1

=0; XxX=3, X;i-—3-
2

3x+9

x-3 2x+3 (x-23)(2x=+3)
2X(2x+3) +Yx-3)+3x+9 _

=0; x=3, x;e—2
2

0

(x - 3)(2x + 3)
= 4x2 +6X +X-3+3x+9=0
=4x2 +10x+6=0

=4x% +4x+6x+6=0
=24x(x+1)+6(x+1)=0
= (x+1)4x+6)=0

= x+1=0

4x+6=0

= x=-1 or x=;€3=l§(reject)
4 2

Question 2.

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

(2x +3)? = 81

=2 2X+3 =19

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

Question 3.
Solve: a2x2 - b%2=0
Solution:

a’x2 -b%2 =0

= (ax)? -b% =0

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

If ax+b=0 and ax-b=0
then x=i and x=-IZ
a a
Question 4.
Solve: x2 %x—l—s- 0
Solution
x° — Hx - i5 =0
4 8
8x% -22x+15
5 =

=8x% -22x+15=0

=8x% -12x-10x+15=0

= 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
2
& X -4=_4
X
= x% + 4 = -4x
=>x2—4x"-4=0
=(x+2%=0
=>x+2=0
= X=-2
Question 6.

Solve: 2x4 - 5x2+3=0

Solution:

2x%-5x% +3=0

= 2%% -3x2-2x2+3=0

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

If 2x2-3=0 or x%-1=0

then x2=§ or X2 =1
= X== -3. or x==1
2
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Question 7.
Solve: x4 = 2x2 -3 =0.

Solution:

xt-22-3=0
=x¥-3x2+x2-3=0
=x2(x%2-3)+1(x* -3)=0
=>x?-3)(x%+1)=0

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

Question 8.

{ \ 4 3
Solve : 9| X% + = |~9|x += |-52=0

X X"/ \ X}
Solution:
’ S o
9|2+ 3-9{x¢1}52=0
\ X / \ X
Let x+l

= b4
squaring on both sides

2 X 2
X‘+—g+2=y

X

= x2 - -1—2 = y2 -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
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= (3y-10)By +7)=0
= 3y-10=0 or 3y+7=0

= =-12 or =-_.7.
y 3 y 3
>x+s=i) oF RwTl
2 2 o
X w1 1 or X-¥1. =7
X 3 X 3
=3x*-10x+3=0 or 3x2+7x+3=0
2
=7 =4(-7) - 4(3)(3

2(3)
= 3x(x-3)-1(x-3)=0 or x=_7 26‘/1_3
=2 x-3)(3x-1)=0
b _1
= x=3 and x 3

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

10 =7
= Y='§ or y=—

3
>x+s=i) oF RwTl
X 3 X 3
2 5w
X L A op XL =7
X 3 X 3
=3x*-10x+3=0 or 3x?>+7x+3=0
2
=7 =4(-7) - 4(3)(3

203)
= 3x(x-3)-1(x-3)=0 or x=_7 26‘/1_3
=2 x-3)(3x-1)=0

1
= ¥=3'and x==
nx3
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Question 9.

Fd '
Solve : Zsz +i2\»—Lx +1\-= 5 4

x2 ) X)

Solution:

N T \
2(x2—:i21-1x’1{=11

X ,/' N x/

Let x+-1- =Yy
X

squaring on both sides

X
1 2
=>x2+—=y -2
x2

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)+5(y-3)=0

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

-5
then y=3 or =
y 2
:X+}.=3 or X°-1;=:—5-
X X 2
2 =
X +1_4 or x2+1=_5_
X X 2
=x2-3x+1=0 or 2x2+5x+2=0
2
-3=J(-3)° -4(1)(1
= x= \[( ) A or 2x% +4x +x+2=0

2(1)
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=>x=—3'+‘[g or 2x(x+2)+1(x+2)=0
or (x+2)(2x+1)=0

then x=-2 and x=-71

Question 10.
( 7
Solve : | 3‘x——}—2=0
‘.\ X )
Solution:
\
3*_lj 3x——--2=0
(2 )-2l-3)
1
Let x- == y
squaring on both sides
2. X 5 3
XS+ —g =2y

X

= x? + iz = y2 +2
X
Puting these values in the given equation

(y*+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
=>X-—-—=0 of X——=3

X X

2 =
=X -1_9 or X" L .3

X X
=>x2-1=0 or x2-3x-1=0
= (x+1)(x-1) =0 AN L = (=37 - 4(1)(-1)

2(1)

= x=-1and x=1 or =312Jl§
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Question 11.
Solve : (x2+ 5x + 4)(x+ 5x + 6) =120

Solution:

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

Let x2-5x=y

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 X°+5x-6=0

- -5:\{(5)2 —4(1)(16) or X2 +6x-x-6=0

= X
2(1)
= X= -S—:Q@ 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

-b= \)62 -4ac
2a

_ 5= {(-5) - 41)(-10)
2(1)
_5:65 _5:8.06
2 2
13.06 _ ,-3.06
2 2
([i)3x° -x-7 =0
Here a =3,b=-1and c=-7

5 -b = \}bz -4dac
2a

_ =02 (1P - 43)(-7)

X=

=X

= X

=X = =6.53 and -1.53

=X

2(3)

$X=1:J§5‘=1:9.22

6 6
= x=2022,,97822 _4 70 and -1.37

6 6
Question 13.

2 3 \
Sol :( R T2 Jupen sa
B \x*:ZJ ‘.\x+2J e

Solution:

2
[ Tl % Vogs g wqd
LX+2) t\x-2-2/

X -y
X+2

then y2 -7y +12=0
=>y2-4y-3y+12=0

= WY =N ~Ay-4)=~0
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=(y-4)y-3)=0
then y=4 and y=3

e

x-2=4 antl X+2

= 4x+-8=x and 3x+6=x

=3

: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 -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 x N, then x=12

(i)x? -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

2

then x=-§- and x

Since xeQ, then x== and 2

N U
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Question 15.

Solve:(a+b)xx2-(a+b)x-6=0;a+b#0

Solution:

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

= (a+b)y’x? - 3(a+b)x+2(a+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
3

= X=
a+b

or

Question 16.

Solve : l.,l+_1_-
P q

Solution:

(a+b)x+2=0

L =2
X=

a+b

= (P +aq)

X2 + pX + gX

= +q)

| pa(x® +px =

‘pQ}_O

gx)

=>x2+px-QX+pq=0
= x(x+p)+q(x+p)=0

= (x+p)(x+q)=0
= X=-pand X=-q
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Question 17.

Solve :

(i) x(x+1)+ (x+2)(x+3) =42
Gl 2. 3 9

x+1-x-:-2- x-:-3—x-:-4
Solution:

(x(x+1)+ (x = 2)(x=3) =42
=X e X+ X2 +3x+2X+6-42=0
= 2x%2+6x-36=0

=2x2 +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

1 2. . 8. . 9

x+1 x+2 x+3 x=4

I(x+2)-2(x+1) 3(x+4)-4(x+3)
x-1)x=-2)  (x-3)x=4)
-X _ -X

X2 4+3x+2 X2+Tx+12

:—x[x2-BX+2-x2a7x—12]

= -x[-4x = 10]

(i)

=

= x=0 and x=%9=—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 :

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

Downloaded from https://www.studiestoday.com



Downloaded from https://www.studiestoday.com

Solution:

(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)?=0
=>2X-1=0
Sx=2
2

(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

= (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)2%=0

=>x+2=0

OX=-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

=b%-4ac=0

= [«(m=+2)]* -4(1)(m+5)=0
=>m?+4m+4-4m-20=0
=m2-16=0

=m? =16

=>m==4

Put value of m in given equation

X2 —6Xx+9=0 or x°+2x+1=0
= (x~3F =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.

xX2+2(m-1)x+(M+5)=0

Solution:

Consider the given equation:

x2+2(m -1x+(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.

iIf a, b and c are real numbers and 3 # 0,

then discriminant:

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

(ir) 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,

b%-4ac=0

= (2(m-1)) - 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
>m+l=00orm-4=0
>m=-lorm= 4

Exercise 5F
Solution 1(i)

Given: (x + 5)(x — 5)=24
=>x2—-52=24 .. .since(a-b)(a+b)=az-b2

=>x2-25=24
= Xx2=49
=>Xx=x7
Solution 1(ii)

Given: 3x2 — 2v0x +2 =0

= 3x —Jex-J6x-2=0

= 3x(\Bx - +2) - 2(3x-+2) = 0
= (Bx - V2)({3x-+2) = 0

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

\F 2
= X =41z 4l=
3 3

Solution 1(iii)
Given: 3\/(§x2 - 5x - V26 = 0
= 327 - Bx-x-2=0
= 32x(x - 2) = (x-2) =0
= (32x < 1)(x-2)=0

1

ﬁm)(:\ﬁ

= X=-
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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

1
m..
|

=

- o
E 31520
a4 4
=2.15-m 2-0
2 )
‘37 39
- 222
™37 72
= m=-26

So, the equation (i) becomes 8x2 — 26x +15=0
= 8x2—-20x-6x+15=0

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

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

Sx=iorx=3

33
= X=412

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:

Giveniep—-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"3

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

> X = 5‘;
Hence, the solution of given quadratic equation are x and 3

Question 6.

] _ =
If m and n are roots of the equation 7 =3

T2 where x # 0 and x # 2; find m x n.

1
Solution:

Given quadratic equation is% - 4]? =3
= x-2-x=23x(x-2)

= -2 = 3x" - 6x

= 3x"-6x+2=0

L, _6= J6% - 4(3)(2)

2x3
:H=6:Jﬁ
Z2x3
::=:'(=J3:1
3
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Since, m and n are roots of the equation, we have

::=m=“"f-__ n=~"r_
3 .nd 3
= Mm=n= q:_i IHG_l =%
Nl NI
2
mxn=Z=
b
Question 7.

Solve, using formula :
x2x+x-(a+2)(a+1)=0

Solution:

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

1= 12~ 4a-2)(a-1)

= ¥ =
X p)
4 = - 2_—.\' -
o 12, f1-4(a «3a+2)
2
N z
:>x=_1_ da=+-12a-9
2
-1=.f(2a - 3F
= ¥ =
X 3
-1=(2a-3)
= = — -
X )

-1+(2a+3) -1-(2a+3)
=¥ = = = M =
X 5 ar X 5
_2a—20r x_—2a—4
-2 -2

2{a = 1) 2{-a - 2]
=¥=—"__ O ¥=—_ -
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=Jorxs= i

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

= (m+1)2-4(m+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

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

=>m=50orm=-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 equation is 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=+2V0

When m = Ev’ﬁ, equation (i) becomes
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32~ 24Bx~2=0

z

= (B3x=+2] =0
B B B3
When m = —2v/6, equation (i) becomes

3x2 - 246x=2=0

= (Bx-2] =0

Y2 2 B R
3 B B3

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= Wb? - 4ac
- 2a

X
o 3245 -46)(2)
2(3)
jx=5:d25—24
o)
xo2E1
6
::=:u:=5_1 ar I=E
o} o}
::=x=E or x=i
6 6
=>x=1orx=%

(i) Given quadratic equationis x2+4x+5=0
D=b2-4ac=(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 T5—=  T8+=

i
4

(18-x)-(18-x}] 1
(18 - x)(18-x) 24

_x 1
182 —x2 24
= 48x = 324 — x2

=>X2+48x-324=0

=>Xx2+54x - 6x—-324=0

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

= (x+54)(x-6)=0
=>X=-340rx=6

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

L 1200 o ]
(i) Given qu]?dra:[ic equation is (z — 10) (53° + 2) = 1260
200 4-2x

= (x - 10)( B )=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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