Chapter : 10. QUADRATIC EQUATIONS

Exercise : 10A

Question: 1 A

Which of the foll

Solution:

The given equation x> — x + 3 = 0 is a quadratic equation.

Explanation - It is of degree 2, it is in the form ax? + bx + ¢ = 0 (a # 0, a, b, ¢ are real numbers)
wherea=1,b=-1,c=3.

Question: 1 B

Which of the foll

Solution:
The given equation 2x? + gx —+/3 = 0 equation is a quadratic equation.
Explanation - It is of degree 2, it is in the form ax? + bx + ¢ = 0 (a # 0, a, b, ¢ are real numbers)

wherea=2,b =

Bl

,C=—3

Question: 1 C

Which of the foll

Solution:

The given equation /2x2 + 7x + 52 = 0 is a quadratic equation.

Explanation - It is of degree 2, it is in the form ax? + bx + ¢ = 0 (a # 0, a, b, ¢ are real numbers)
wherea =v2,b =7, c =5V2.

Question: 1 D

Which of the foll

Solution:

The given equation éxz + %x— 2 = 0 is a quadratic equation.

Explanation - It is of degree 2, it is in the form ax? + bx + ¢ = 0 (a # 0, a, b, ¢ are real numbers)
wherea=1/3,b=1/5,c=-2.

Question: 1 E

Which of the foll

Solution:

The given equation x? — 3x —/x + 4 = 0 is not a quadratic equation.

Explanation - It is not in the form of ax? + bx + ¢ = 0 because it has an extra term - vx with
power 1/2

Question: 1 F
Which of the foll

Solution:



The given equation x — S - 3isa quadratic equation.
X

Explanation - Given x — t=3

X

On solving the equation it gets reduced tox*— 6 = 3x;x*—3x—6 = 0; It is of degree 2 and it is
in the formax? + bx + ¢ = 0(a# 0, a, b, c are real numbers) wherea=1,b=-3,c =-6.

Question: 1 G
Which of the foll

Solution:

The given equation x + % = x? is not a quadratic equation.

Explanation - Given x + % = x°

On getting reduced it becomesx? + 2 = x?, it has degree = 3, it is not in the form
ax’ + bx + c = 0(a =0, a, b, c are real numbers).

Question: 1 H

Which of the foll

Solution:

. . 2 l _ . . .
The given equation x= — == 5 is not a quadratic equation.
Explanation - Given x? — iz =5
X
On getting reduced it becomesx*—1 = 5x? ;x*—5x?—1 = 0

It is not in the form ax? + bx + ¢ = 0 (a # 0, a, b, ¢ are real numbers)
Question: 11

Which of the foll

Solution:

The given equation (x + 2)* = x* — 8 is a quadratic equation.
Explanation Given (x + 2)® = x* -8

On getting reduced it becomes x* + 8 + 6x% + 12x = x* —8

=6x+ 12x + 16 = 0

Now, using (a + b)* = a® + b® + 3a®b + 3ab?
wherea=6,b=12,c =16

It is in the form ax? + bx + ¢ = 0 (a # 0, a, b, ¢ are real numbers)
Question: 1]

Which of the foll

Solution:

The given (2x + 3)(3x + 2) = 6(x - 1)(x - 2)equation is not a quadratic equation.
Explanation - Given (2x + 3)(3x + 2) = 6(x- 1)(x - 2)

On getting reduced it becomes 6x* + 4x + 9Xx + 6 = 6(x*—2x—X + 2)
6x% + 13x + 6 = 6x%—18x + 12

3lx—6 =0



It is not in the form ax® + bx + ¢ = 0 (a # 0, a, b, c are real numbers)
Question: 1 K
Which of the foll

Solution:

The given equation (x + E)z _ Z(X +

X

Explanation - Given (x + 1)2 — Z(X n E) L3

X

2 2
On getting reduced it becomes - (“Z ha 1) =2 (xz ha 1) + 3

(x2 + 1)? = 2x(x? + 1) + 3x°2

x*+ 2x2 + 1 = 2x? + 2x + 3x°

x*—2x-x*-2x+1=0

It is not in the form ax® + bx + ¢ = 0(a # 0, a, b, c are real numbers)

Question: 2
Which of the foll
Solution:

(i) - 1 is the root of given equation.

Explanation - Substituting value - 1 in LHS

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

=3-2-1

=3-3=0=RHS

Value satisfies the equation or LHS = RHS.

(ii) g is the root of the given euation 3x? + 2x— 1 = 0

Explanation - Substituting value in LHS

=52 +2()-1

+21
3

w |

—_

=1-1=0=RHS
Value satisfies the equation or LHS = RHS.
(iii) _?1 is not the root of given equation 3x% + 2x—1 = 0

Explanation - Substituting value in LHS

=3(‘—1)2 +2(F)-1=0

Value does not satisfy the equation or LHS # RHS.
Question: 3

Find the value of



Solution:

Given x = 1 is a root of the equation x? + kx + 3 = 0 it means it satisfies the equation.
Substituting x = 1 in equation -

12+k(1)+3=0

4+k=0

k= —4

Putting the value of k in the given equation : x2 + kx + 3 =0

This reduced to the quadratic equation x2 - 4x + 3 = 0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa = 1b = —4c¢c = 3
=1.3

=3

And either of their sum or difference = b
=-4

Thus the two terms are - 1 and - 3
Sum=-1-3=-4

Product=-1.-3=3

x*—4x+3=0

Xx2—x—-3x+3 =0

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

x-1)x-3) =0

x=1lorx=3

Thus other root is 3.

Question: 4

Find the values o

Solution:

Given x = 3/4 or x = - 2 are the roots of the equation ax? + bx—6 = 0

Puttingx = % in the equation gives -

&) +o()-e-o

al— — | — =

4 4

9a + 12b-9%6
16

=0;

9a + 12b-96 =0
3a+4b-32=0--------------- (1)
putting x = - 2 in equation gives
a(-2)>*+b(-2)-6 =0

4a-2b-6 = 0



Substituting (2) in (1)
3a +4(2a-3)-32=0
=11a-44=0
=a=4
=b=24)-3=5

Thus fora=4orb=5;x = % or x = - 2 are the roots of the equation ax?> + bx—6 = 0

Question: 5

Solve each of the

Solution:

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

6x2 + 2x—9x—3 =0

2x(3x + 1)-3(3x + 1) = 0 taking common from first two terms and last two terms
2x-3)3x+1)=0

2x-3) =0or3x+1)=0
x=3/2orx=(-1)/3

Roots of equation are 3/2, (-1)/3
Question: 6

Solve each of the

Solution:

4x* + 5x = 0

x(4x + 5) = 0 (On taking x common)
x=0o0r(4x+5)=0

x = (-5)/4

Roots of equation are 0, (-5)/4
Question: 7

Solve each of the

Solution:

3x*—243 =0

3x? = 243

x? = 81

x = V81

X =19

Roots of equation are 9, - 9
Question: 8

Solve each of the

Solution:



%2+ x—6 =20

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0is
divided in two such values that:

Product = a.c

For the given equationa =2;b=1;c =-6
=2.-6

=-12

And either of their sum or difference = b
=1

Thus the two terms are 4 and - 3
Difference =4-3 =1

Product =4.-3 =-12

2x* +x-6 =0

2% + 4x—3x—6 =0

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

2x-3)(x+2)=0
2x-3)=0o0or(x+2)=0

x=3/2,x=-2

Roots of equation are 3/2, - 2

Question: 9

Solve each of the

Solution:

X2+ 6x+5=0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0is
divided in two such values that:

Product = a.c

For the given equationa=1,b=6,c =5
=15=5

And either of their sum or difference = b
=6

Thus the two terms are 1 and 5
Sum=5+1=6

Product =5.1 =5

X2+ 6x+5=0

X2+ x+5x+5=0
xx+1)+5xx+1)=0
x+1)x+5)=0
x+1)=0o0orx+5)=0

x=-1,x=-b



Roots of equation are - 1, - 5
Question: 10

Solve each of the

Solution:

9x*—3x—2 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa = 9; b =-3; ¢ = -2
=90.-2=-18

And either of their sum or difference = b
=-3

Thus the two terms are - 6 and 3
Sum=-6+3=-3

Product =-6.3 =-18

9x*—3x—2 =0

9x*—6x +3x—2 =0

3x(3x-2) + 1(3x-2) =0
(Bx+1)(3x-2)=0
Bx+1)=00r(3x-2)=0

x =(-1)/3 orx = 2/3

Roots of equation are (-1)/3, 2/3
Question: 11

Solve each of the

Solution:

x2+ 12x+ 35 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa = 1; b = 12; ¢ = 35
=1.35=35

And either of their sum or difference = b
=12

Thus the two terms are 7 and 5
Sum=7+5=12

Product = 7.5 = 35

x* + 12x + 35 =0

x>+ 7x+5x+35 =0

xx+7)+5xx+7)=0



x+3)x+7)=0
x+5)=0o0rx+7)=0
x=-50orx=-7

Roots of equation are - 5, - 7
Question: 12

Solve each

Solution:

x* = 18x—77

x*—18x + 77 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa = 1; b =-18; c = 77
=1.77=77

And either of their sum or difference = b
=-18

Thus the two terms are - 7 and - 11
Sum=-7-11=-18

Product =-7.-11 =77

x*—18x + 77 =0

X2—7x—11x + 77 =0

X(x-7)-11(x-7) =0

x-7)(x-11) =0

(x-7) =0or(x11) =0

x=7o0rx=11

Roots of equation are 7, 11

Question: 13

Solve each of the

Solution:

6x2 + 1lx+ 3 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0is
divided in two such values that:

Product = a.c

For the given equationa =6; b=11;c =3
=6.3=18

And either of their sum or difference = b
=11

Thus the two terms are 9 and 2

Sum=9+2=11



Product = 9.2 =18

6x* + 11x + 3 =0
6x2+ 9x + 2x + 3 =0
3x(2x +3)+12x+3)=0
Bx+1)2x+3)=0
Bx+1)=00r2x+3)=0
x = (-1)/3 or x = (-3)/2

. -1 -3
Roots of equation are Yy

Question: 14
Solve each of the
Solution:

6x* + x—12 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =6; b=1;c =-12
=6.-12=-72

And either of their sum or difference = b
=1

Thus the two terms are 9 and - 8
Difference =9-8 =1

Product =9.-8 =-72

6x* + x—12 =0

6x% + 9x—8x—12 = 0

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

2x + 3)(3x-4) =0
2x+3)=0o0r(3x-4)=0

x = (-3)/2 orx = 4/3

. -3 4
Roots of equation are <3

Question: 15
Solve each of the
Solution:
3x*—2x—-1=0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c
For the given equationa = 3; b =-2; ¢ = -1

=3.-1=-3



And either of their sum or difference = b
=-2

Thus the two terms are - 3 and 1
Difference =-3+1 =-2
Product =-3.1=-3
3x*—2x—-1=0

3x*-3x +x—-1=0

3x(x-1) + 1(x-1) =0
x1)Bx+1)=0
x1)=0o0or3x+1)=0
x=1orx=(1)/3

Roots of equation are 1, (-1)/3
Question: 16

Solve each of the

Solution:

4x%—9x = 100

4x*—9x— 100 = 0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0is
divided in two such values that:

Product = a.c

For the given equationa =4; b =-9; ¢ =-100
=4.-100 =-400

And either of their sum or difference = b
=-9

Thus the two terms are - 25 and 16
Difference =-25+ 16 =-9

Product = - 25.16 = - 400

4x*—9x— 100 = 0

4x*—25x + 16x— 100 = 0

x(4x-25) + 4(4x-25) =0
(4x-25)(x+4)=0
(4x-25)=0orx+4)=0
x=25/4orx=-4

Roots of equation are 25/4, - 4
Question: 17

Solve each of the

Solution:

15x%2—28 = x



15x2—x—-28 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0is
divided in two such values that:

Product = a.c

For the given equationa = 15; b =-1; c = -28
= 15.-28 =-420

And either of their sum or difference = b
=-1

Thus the two terms are - 21 and 20
Difference =-21 +20=-1

Product = - 21.20 = - 420

15x*—x—28 = 0

15x% —21x + 20x—28 = 0

3x(5x%x-7) + 4(5x-7) =0

(5%-7)(3x+4) =0

(5%-7) =0o0or(3x+4)=0

x =7/50rx=(4)/3

Roots of equation are 7/5, - 4/3
Question: 18

Solve each of the

Solution:

4—-11x = 3x°

3x?+ 11x—4 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0is
divided in two such values that:

Product = a.c

For the given equationa =3; b=11;c =4
=3.-4=-12

And either of their sum or difference = b
=11

Thus the two terms are 12 and - 1
Difference = 12-1 =11

Product = 12.-1 =-12

3x?+ 11x—4 =0

3x + 12x—1x—4 =0
3x(x+4)-1x+4)=0

x+4)3x1)=0
x+4)=0o0r(3x-1)=0
x=-4orx=1/3



Roots of equation are - 4, 1/3
Question: 19

Solve each of the

Solution:

48x*—13x—1 = 0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0is
divided in two such values that:

Product = a.c

For the given equationa =48; b =-13 ;c = -1
=48x -1 =-48

And either of their sum or difference = b
=-13

Thus the two terms are - 16 and 3
Difference =-16 + 3 =-13

Product = - 16.3 = - 48

48x*—13x—1 = 0

48x*—16x + 3x—1 =0

16x(3x-1) + 1(3x-1) =0

(16x + 1)(3x-1) =0

(16x+ 1)=00r(3x-1)=0

x =(-1)/6 orx = 1/3

. -1 1
Roots of equation are < org

Question: 20
Solve each of the
Solution:

x2 + 24/2x—6 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa = 1; b =2v2;c = -6
=1.-6=-6

And either of their sum or difference = b

= 2v2

Thus the two terms are 3v2 and -v2
Difference = 3v2-v2 = 2v?2

Product = 3v2.-v2 =3.-2 = -6

x2 + 24/2x—6 =0

x% + 3\.’5}{— \ﬁx— 3\;@\;@ = Qusing2 = \;"EVE



xX(x + 3v2)-V2(x + 3v2) =0
xV2)x+3v2) =0
xV2)=0o0or(x+3v2)=0
Xx=v2orx=-3v2

Roots of equation are v2 or -3v2
Question: 21

Solve each of the

Solution:
V3xZ + 10x+ 73 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equation a = v3 ;b = 10; ¢ = 7V3
=V3.7V3 =21

(using 3 = V3xvV3)

And either of their sum or difference = b

=10

Thus, the two terms are 7 and 3
Sum=7+3=10

Product = 7.3 = 21

V3x? + 10x + 73 = 0

V3x® + 7x + 3x + 7V3 = 0 (using 3 = /3.43)
x(V3x+ 7) + V3(\V3x+7) = 0
(x+V3)(W3x+7) =0

(x + V3) = 0or(\/3x + 7) = 0

Roots of equation are — /3 or N
Question: 22
Solve each of the

Solution:
V3xZ2 + 1lx+ 6V3 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equation a = V(3;) b = 11; ¢ = 6V3
=V3.6V3 =3.6 =18

(using 3 = v3.V3



And either of their sum or difference = b
=11

Thus the two terms are 9 and 2
Sum=9+2=11

Product = 9.2 = 18

V3xZ + 11x+ 63 = 0

V3x2 4+ 9% + 2x + 6V3 = 0
V3 x(x +3V3) + 2(x + 3V3) = 0
(using 9 = 3.3 = 3V3 V3)
(V3x +2)(x +3V3) =0
(V3x+2)(x+3V3) =0

-2

X = —3y3orx =

3]

A

Roots of equation are —3\3or %
J

Question: 23

Solve each of the
Solution:

3W7x% + 4x—\7 = 0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equation a = 3v7 ;b =4 ;c = -V7
= 3V7.V7 = 3.-7 =-21

(using 7 = V7.V7)

And either of their sum or difference = b
=4

Thus the two terms are 7 and - 3
Difference =7-3 =4

Product = 7x -3 =-21

3W7x2 + 4x—\7 =0

3W7x% + 7x—3x—\7 = 0

(using 7 = v7.V7)

V7x(3x + V7)—1(3x + \7) = 0
V7x1)Bx+V7)=0
(V7x1)=00r(3x+v7) =0
x=1NV7orx = (-7)/V3

. 1
Roots of equation are x = — orx = —

VT 'U'E

Question: 24



Solve each of the
Solution:
VX2 —6x— 137 = 0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0is
divided in two such values that:

Product = a.c

For the given equationg = /7: b = —6:c = —13+7
=V7.-13V7 =-13.7 = -91

And either of their sum or difference = b

=-6

Thus the two terms are 7 and - 13

Difference =-13+ 7 =-6

Product =7.-13 =-91
V7xZ—6x—13J7 = 0
V7x2—13x + 7x—13J7 = 0
V7x2—13x + 7x—13J7 = 0
x(V7 x-13) + V7 (V7 x-13) = 0
x+ V7)) V7 x13)=0
x+V7)=0or (V7 x-13) =0
x=-V7orx = 13/V7

. 13
Roots of equation are —/7 or =
N

Question: 25

Solve each of the
Solution:

4y/6x%— 13x— 26 = 0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equation a = 4vV6 ;b = -13 ;c = -2V6
= 4V6.-2vV6 = -48

And either of their sum or difference = b

=-13

Thus the two terms are - 16 and 3

Difference =-16 + 3 =-13

Product = - 16.3 = -48
4J6x2—13x— 246 = 0
4J6x2— 16x + 3x—2V6 = 0

4*\;@}{(\.@}{— 2\.’5) + \.’E(\.@X— 2\.’5) =0



(On using v6 = v3v2 and 16 = 4.2.v2V2)
= (4V2 x + V3)(vV3 x-2v2) = 0

= (4V2x+V3)=0o0r (vV3x2v2) =0

x = (-V3)/(4v2 ) or x = (2V2)/V3

. 2\,‘3

Roots of equation are =
Ny

—_ \'l 3
4 l,."i
Question: 26

Solve each of the

Solution:
3xZ—2V6x + 2 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c
For the given equation a = 3; b = -2V(6;) ¢ = 2
=32=6
And either of their sum or difference = b
= -2V6
Thus the two terms are -v6 and -v6
Sum = -V6 -V6 = -2V6
Product = -v6. -v6 = -6 6 = V6. V6
3x2—2/6x + 2 =0
3x2—Véx—Vex + 2 =0
(On using 3 = v3.¥3 and v6 = V3 v2)
V3x(v3x—2) — V2(3x—+2) = 0
(V3x—V2)(\3x—V2) = 0
V2
X = —=0rx =

V3

i)

Equation has repeated roots ”—;
Ny

Question: 27
Solve each of the

Solution:
\,@xg — 2\.’5}{— 2\;"5 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equation a = v3 b = -2v2 ¢ = -2vV3
=V3.-2V3=-23=-6

And either of their sum or difference = b

=-2V2



Thus the two terms are -3v2 and V2
Difference = -3v2 + V2 = -2V2
Product = -3v2 x V2 =-3.2 = -6

V3xZ—24/2x— 23 = 0
V3xZ—-3V2x + V2x + 2V3 = 0
(On using3v2 = V3 V3 V2 = vV3.V6)
\,@x[x— \,%) + \E[x—\,@) =0
(2V3 =vV2 V2 V3 =V2.V6)
(x—ve)(¥3x + v2) = 0

f2
v
x = éorx = ——

E]

Roots of equation are /6 or —

wlm

Question: 28
Solve each of the

Solution:
x2—3V5x + 10 = 0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1 ;b =-3v5;c =10
=1.10 =10

And either of their sum or difference = b

= -3V5

Thus the two terms are -2v5 and -v5

Sum = -2v5-v5 = -3V5

Product = -2v5. -V5 = 2.5 = 10 using 5 = V5. V5
x2—3VEx + 10 = 0

x2—2V5x—VBx + 10 = 0

(On using: 10 = 2.5 = 2.V5 V5)

X(x-2V5)-V5 (x-2V5) = 0

(x-V5)(x-2v5) =0

(x-v¥5) =0 or (x-2vV5) =0

x=vhorx=2v5

Hence the roots of equation are v5 or 2v5
Question: 29

Solve each of the

Solution:



- (V3 +1)x++v3 =0
x2—3x—x +V3 =0

On taking x common from first two terms and - 1 from last two
X(x-V3)-1(x-v3) =0
x-vV3)(x-1) =0

xV3)=0or x1)=0
x=V3orx=1

Roots of equation are v3 or 1
Question: 30

Solve each of the

Solution:

x% + 3V/3x—30 = 0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa = 1; b = 3v3 ;c = -30
=1.-30=-30

And either of their sum or difference = b
=3V3

Thus, the two terms are 5y/3 and — 23
Difference = 53 — 23 = 33

Product = 5\/3.—-2+/3 = —10.3 = —30

x% + 3V/3x—30 = 0

x% + 5\3x—23x-30 =0

X(x + 5V3)—2V3(x + 5V3) = 03 = /33
(x + 5v3)(x—2V3) = 0

(x + 5V3) = 0or(x—2v3) = 0

x = —5J/30rx = 23

Hence the roots of equation are —54/3 or 243

Question: 31

Solve each of the
Solution:

V2x2 + 7x + 52 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationg = /2:b = 7: ¢ = 52



V2.5V2 = 25 = 10

And either of their sum or difference = b
=7

Thus the two terms are 5 and 2
Sum=5+2=7

Product = 5.2 =10

V2x2 + 7x + 52 = 0

V2x? + 5x + 2x + 52 = 0

x[\,@x + 5) + \E[\.@x + 5) =0

(\,"'EX + 5)(){ + \.E) =0

Hence the roots of equation are _—; or —+2
J

Question: 32
Solve each of the
Solution:

Ex2+ 13x+ 8 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =5;b=13;c =8
= 5.8 =40

And either of their sum or difference = b
=13

Thus the two terms are 5 and 8

Sum =5+ 8 =13

Product = 5.8 = 40

55 + 5x + 8x+ 8 =0

bx(x+ 1) +8x+ 1) =0

(x+ 1)(5x+8) =0

(x+ 1) =0or(5x+ 8) =0

lorx = —2
X = OIX—B

Hence the roots of equation are —1 or _Tg

Question: 33

Solve each of the



Solution:

-1 +V2)x +vV2 =0

x2—x—V2x + V2 =0

On taking x common from first two terms and - 1 from last two
X(x—1)—V2(x—-1) =0

(x-v2)x—-1) =0

(x—v2) = 0or(x—1) = 0
x=—lorx = 2

Hence the roots of equation are —1 gr+/2
Question: 34

Solve each of the

Solution:

9>+ 6x+ 1 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =9; b =6;c =1
=9.1=9

And either of their sum or difference = b
=6

Thus the two terms are 3 and 3
Sum=3+3=6

Product = 3.3 =9

9%*+6x+ 1 =0

9%* + 3x+3x+ 1 =0

3(3x+ 1) +1(3x+ 1) =0

(B3x+ 1Bx+1)=0

(3x+ 1) =0o0r(3x+ 1) =0

-1 -1
X = 3 Orx = 3

Hence the equation has repeated roots x = _?1
Question: 35

Solve each of the

Solution:

100x2— 20x + 1 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:



Product = a.c

For the given equationa = 100 ;b =-20;c =1
= 100.1 =100

And either of their sum or difference = b
=-20

Thus the two terms are - 10 and - 10
Sum =-10-10 =-20

Product =-10.-10 =100

100x*— 20x+ 1 =0
100x*—10x—10x + 1 = 0
10x(10%x-1)-1(10x-1) = 0

(10x-1)(10x-1) =0

(10x-1) =0or (10x-1) =0

1 1
X—lOOIX—lo

Roots of equation are repeated 1—10
Question: 36

Solve each of the

Solution:

) 1
2x*—x+ - =10
8
16x2—8x + 1 = 0 (taking LCM)

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0is
divided in two such values that:

Product = a.c
For the given equationa =16; b =-8;c =1
=16.1 =16
And either of their sum or difference = b
=-8
Thus the two terms are - 4 and - 4
Sum=-4-4=-8
Product =-4.-4 =16
16x*—8x+ 1 =10
168 —4x —4x + 1 =0
4x(4x-1)-1(4x-1) = 0
(4x-1)(4x-1) =0
(4x-1)=0o0or(4x-1)=0

1 1



The equation has repeated roots:t
Question: 37

Solve each of the

Solution:

10x — l = 3 taking LCM
X

10x*—1—-3x =0
10x2—-3x—1 =10

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =10;b=-3;c=-1
=10.-1=-10

And either of their sum or difference = b
=-3

Thus the two terms are - 5 and 2
Difference = -5+ 2 =-3

Product =-5.2=-10

10x*—3x—1 =0

10x*—5x + 2x—1 =0

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

bx+1)2x-1)=0

5x+1)=0o0r(2x-1) =0

-1 1
X = 5 OIX—2

Question: 38
Solve each of the

Solution:

+2=0

|
I
Wl

2—-56x +2x% =0
2x2—-5x +2 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =2; b=-5;c =2
=22=4

And either of their sum or difference = b
=-5

Thus the two terms are - 4 and - 1



Difference =-4-1=-5
Product=-4.-1=4
2x*—5x +2 =0
2x*—4x—-x+2 =0
2x(x-2)-1(x-2) =0
2x-1)(x-2) =0
(2x-1)=0or (x2) =0

5 1
X =20rx = ¢
2

Hence the roots of equation are2 gr é

Question: 39
Solve each of the
Solution:
2x*+ax—a* =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa = 2; b = a; ¢ = - a2

=-2.a%=-2a?

And either of their sum or difference = b
=a

Thus the two terms are 2a and - a
Difference = 2a-a=a

Product = 2a. - a = - 2a?

2x*+ax —a® =0

2x% + 2ax-ax—a’ =0

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

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

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

a
X=_-0rx = —a
2

. a
Hence the roots of equation are Jor—a

Question: 40

Solve each of the
Solution:

4x? + 4bx — (a*—Db%*) =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c



For the given equationa =4 b = 4b ¢ = - (a2 - b?)
=4.-(a%-b?)

= - 4a? + 4b?

And either of their sum or difference = b

=4b

Thus the two terms are 2(a + b) and - 2(a - b)
Difference = 2a + 2b - 2a + 2b = 4b

Product = 2(a + b). - 2(a - b) = - 4(a? - b?)
usinga®—b? = (a+ b)(a—h)

4x? + 4bx — (a*—Db?*) =0

=4x? + 2(a + b)x— 2(a—b)-(a+b)(a—b) =0
= 2x[2x + (a + b)]-(a-b) [2x+ (a+Db)] =0

= [2x + (a + b)] [2x-(a-b)] =0

=[2x+ (a+ Db)] =0or[2x(a-b)] =0

_—(@+b) ~ a-b
= > orx = —

. —(a+b -b
Hence the roots of equation are % or aT

Question: 41
Solve each of the

Solution:
4x2 - 4a2x + (@%-bH =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0is
divided in two such values that:

Product = a.c

For the given equation a = 4 ;b = - 4a%; ¢ = (a* - b%)
=4. (a*- b

= 4a% - 4b*

And either of their sum or difference = b

= - 432

Thus the two terms are - 2(a2 + b2) and - 2(a2 - b?)
Difference = - 2(a? + b2) - 2(a2 - b?)

= -2a?-2b? - 2a% + 2b?

= - 4a?

Product = - 2(a? + b?). - 2(a? - b?)

= 4(a® + b?)(a? - b?)

=4. (a*- b

(" using a? - b? = (a + b) (a - b))

=4x2-4a2x + (a%-bH =0



= 4x? - 4a’x + ((@%)? - (%)% =0

(" using a? - b% = (a + b) (a - b))

= 4x%-2(a® + b?) x-2(@%-b?) x + (@®> + b?) (a%2-b?) =0
= 2x [2x - (@% + b?)] - (@®-b?) [2x- (@2 + bH)] =0

= [2x - (@% + b?)] [2x - (a2 -b?)] =0

=[2x- (@ + b%)] =0 or [2x - (a% - b?)] = 0

a? + b? a? —b?
X=———0rx =
2 2

a®+b* _ a*-b®

2

Hence the roots of given equation are

Question: 42

Solve each of the
Solution:
x2+5x-(@’2+a-6)=0

Using the splitting middle term - the middle term of the general equation ax* + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1;b=5;c=-(a% + a- 6)
=1.-(@%>+a-6)

=-(@%2+a-6)

And either of their sum or difference = b
=5

Thus the two terms are (a + 3) and - (a - 2)
Difference =a + 3 -a + 2

=5

Product = (a + 3).-(a- 2)

=-[(a + 3)(a-2)]

=-(@a%+a-6)

x2 +5x-(a2+a-6)=0
=x2+(@a+3)x-(a-2)x-(a+3)a-2)=0
=>x[x+(@a+3)]-@a-2)[x+@+3)]=0
=[x+ @+3)][x-(@-2)]=0
=s[x+(@+3)]=0o0r[x-(a-2)1=0
=x=-(a+3)orx=(a-2)

Hence the roots of given equation are - (a + 3) or (a - 2)
Question: 43

Solve each of the

Solution:

x2 - 2ax - (4b2-a2) =0



Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa = 1 b = - 2a ¢ = - (4b? - a2)
= 1.- (4b? - a?)

= - (4b? - a?)

And either of their sum or difference = b

=-2a

Thus the two terms are (2b - a) and - (2b + a)
Difference = 2b-a-2b-a

=-2a

Product = (2b-a) - (2b + a)

(" using a? - b% = (a + b) (a - b))

= - (4b? - a?)

x2-2ax - (4b2-a%) =0

=x?+ (2b-a)x-(2b + a)x-(2b-a)2b +a) =0
=x[x+ (2b-a)]-2b +a)[x+ (2b-a)]=0
=[x+ 2b-a)][x-2b+a)]=0

=[x+ (2b-a)]=0or[x-(2b+2a)l=0

=X =(a-2b)orx = (a+ 2b)

Hence the roots of given equation are (a - 2b) or x = (a + 2b)
Question: 44

Solve each of the

Solution:

x2-(2b-1)x + (b?-b-20) =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa = 1; b =-(2b-1); c =b2-b-20
= 1(b%-b - 20)

= (b%-Db - 20)

And either of their sum or difference = b
=-(2b-1)

Thus the two terms are - (b - 5) and - (b + 4)
Sum=-((b-5)-(b+4)

=-b+5-b-4

=-2b+1

=-(2b-1)

Product =-(b-5)-(b + 4)



=((b-5)(b+4)

=b2-b-20

x?-(2b-Dx+ (b®-b-20)=0
=x2-(b-5)x-(b+4)x+(b-5b+4)=0
=x[x-(Mb-5]-b+4)[x-b-51=0
=[x-(b-5)][x-(b+4)]=0
=[x-(b-5)]=0o0r[x-b+4)]=0
=2x=(b-5orx=(>Db+4)

Hence the roots of equation are (b - 5) or (b + 4)
Question: 45

Solve each of the

Solution:

x? +6x- (a2 +2a-8) =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa = 1; b = 6 ;c = - (a2 + 2a - 8)
=1.-(a®> +2a-8)

=-(a®+2a-8)

And either of their sum or difference = b
=6

Thus the two terms are (a + 4) and - (a - 2)
Difference =a +4-a + 2

=6

Product=(a + 4)-(a-2)

=-(a’?+2a-8)
=x?+6x-(@>+2a-8)=0
=x>+(@+4)x-(a-2)x-(a+4)(a-2)=0
=x[x+(@+4)]-@-2)[x+@+4)]=0
=s[x+(@a+4dD]l[x-(a-2)]=0
=[x+((@+4)]=0o0r[x-(a-2)]=0
x=-(a+4)orx=(a-2)

Hence the roots of equation are - (a + 4) or (a - 2)
Question: 46

Solve each of the

Solution:

abx? + (b% - ac)x-bc =0

abx2 + (b2-ac)x-bc =0



abx? + b2x - acx - bc = 0

bx (ax + b) - ¢ (ax + b) = 0 taking bx common from first two terms and -c from last two
(ax +b) (bx-¢c)=0

(ax+b)=0or(bx-c)=0

—b C
X=—0rx = —
a a

. -b c
Hence the roots of equation are — or -
a a

Question: 47

Solve each of the

Solution:

x2-4ax-b% +4a2=0

x? - 4ax - ((b)? - (2a)?) = 0

{using a® - b? = (a + b)(a- b)}

x? - (b + 2a)x + (b - 2a)x - (b + 2a)(b - 2a) = 0
=>x[x-(b+2a)]+Mb-2a)[x-(b+2a)]=0
=[x-(b+2a)][x+(b-2a)]=0
=[x-(b+2a)]=0o0r[x+(b-2a)]=0
=>x=(b+2a)orx=-(b-2a)
=>x=(2a+b)orx=(2a-Dhb)

Hence the roots of equation are (2a + b) or (2a - b)
Question: 48

Solve each of the

Solution:

4x? - 2a%x - 2 b%x + a%b% =0

2x (2x - a%) - b?(2x - a%) = 0

(On taking 2x common from first two terms and -b? from last two)
= (2x -a%) 2x-b?) =0

= (2x-a%)=0o0r(2x-b2) =0

. 2 h2
Hence the roots of equation are a? or —

Question: 49

Solve each of the

Solution:

12abx? - (9a2 - 8b?)x - 6ab = 0

12abx? - 9a% x + 8b%x - 6ab = 0

3ax(4bx - 3a) + 2b(4bx - 3a) = 0 taking 3ax common from first two terms and 2b from last two

(4bx - 3a) (Bax + 2b) = 0



(4bx-3a)=0or(3ax+ 2b) =0

. 3a —2b
Hence the roots of equation are x = 2p OTX = ——
a

Question: 50

Solve each of the

Solution:

a’b?x? + b%x-a%x-1=0

b2x(ax + 1) - 1(ax + 1) = 0 taking b2x common from first two terms and - 1 from last two
(@%x + 1) (b%x-1)=0

(a2x+1)=0o0r(b%x-1)=0

. -1 1
Hence the roots of equation are — or r
a

Question: 51
Solve each of the

Solution:
9%2-9(a + b)x + (2 a2 + 5ab + 2b%) =0

Using the splitting middle term - the middle term of the general equation Ax? + Bx + C is divided
in two such values that:

Product = AC
For the given equation A = 9, B = - 9(a + b), C = 2a% + 5ab + 2b?

= 9(2a? + 5ab + 2b2)= 9(2a? + 4ab + ab + 2b2)= 9[2a(a + 2b) + b(a + 2b)]= 9(a + 2b)(2a + b)=
3(a + 2b)3(2a + b)

Also, 3(a + 2b) + 3(2a + b) = 9(a + b)Therefore, 9x% - 9 (a + b) x + (2 a + 5ab + 2b%) = 0
9x? - 3(2a + b)x - 3(a + 2b)x + (a + 2b) (2a + b) = 0

3x[3x - (2a + b)] - (a + 2b)[3x - (2a + b)] = 0

[3x - (2a + b)] [3x - (a + 2b)] = 0

[B3x-(a+2b)]=0o0r[3x-(2a+Db)]=0

a+ 2b ‘ 2Za+b
X = 3 orx = 3

a+2b 2a+b
ar 3

Hence the roots of equation are

Question: 52

Solve each of the

Solution:
E_ _ 15
X B x+1
16 15




léx+ 16—15x
x(x+1)

= 1 taking LCM

X+ 16
=1
X2 4+ x

x? + X = X + 16 cross multiplying
x2-16=0

x2 - (4)2 = 0 using a2 -b2 = (a + b)(a-b)
x+4)(x-4)=0
x+4)=0o0r(x-4)=0

x=4orx=-4

Hence the roots of equation are 4, - 4.
Question: 53

Solve each of the

Solution:

4 . 5

X - 2x+ 3
4 5

=3
X 2x+ 3

8x +12-5x

TGxis) 3 taking LCM

3x + 12
2x2 4+ 3x

3(x + 4)
2x2 4+ 3x

X+ 4
2%2 + 3x

X + 4 = 2x2 + 3x cross multiplying
2x2 + 2x - 4 = 0 taking 2 common
x2+x-2=0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b=1c=-2
=1.-2=-2

And either of their sum or difference = b
=1

Thus the two terms are 2 and - 1
Difference =2-1=1

Product =2.-1=-2

x2+x-2=0

x2+2x-x-2=0

xx+2)-x+2)=0



x+2)x-1)=0
x+2)=0o0r(x-1)=0
x=-2o0orx=1

Hence the roots of equation are - 2 or 1.
Question: 54

Solve each of the

Solution:
3 2 1 1
— = -,x = —1,-
x+1 3x—1 2 3
3 2 1

x+1 3x—1 2

Ox—3-2x-2 1 )
r D@ — 2 taking LCM
TJx— 5§ 1

3x2 + 2x—1 2
3x2 + 2x - 1 = 14x - 10 cross multiplying
3x2 - 12x + 9 = 0 taking 3 common
x2-4x+3=0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b=-4c¢c =3
=13=3

And either of their sum or difference = b
=-4

Thus the two terms are - 3 and - 1
Sum=-3-1=-4

Product=-3.-1=3

x2-4x+3=0

x2-3x-x+3=0

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

x-3)(x-1)=0

(x-3)=0o0r(x-1)=0

x=3o0orx=1

Hence the roots of equation are 3 orl.
Question: 55

Solve each of the

Solution:

1 1

x—1 X+5

6
7

X+5-x+1

6 .
G1)E+5) ;takmg LCM



6
(x—1D(x+ 5)

~| o

6 6

X2 + 4x—5 7
x2 + 4x - 5 = 7 cross multiplying
x2 +4x-12=0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b=4c=-12
=1.-12=-12

And either of their sum or difference = b
=14

Thus the two terms are 6 and - 2
Difference =6 -2 =4

Product =6.-2 =-12

x2+4x-12=0

x2 + 6x-2x-12=0
X(x+6)-2x+6)=0

x+6)x-2)=0
(x+6)=0o0r(x-2)=0

XxX=-6o0orx=2

Hence the roots of equation are - 6 or 2.
Question: 56

Solve each of the

Solution:
1 1 1 1
zatbax 22 b T
1 1 1 . 1
2a+b+2x 2x 23 b

2x—2a-b-2x 1

1 .
2x(2a+b+2x)  2a + ; taking LCM

—(2a + b) 2a + b
4x2 + 4ax + 2bx  2ab

4x2 + 4ax + 2bx = - 2ab cross multiplying

4x? + 4ax + 2bx + 2ab = 0

4x(x + a) + 2b(x + a) = 0 taking 4x common from first two terms and 2b from last two
(x+a)(4x+2b)=0

(x+a)=0o0or4x+2b)=0

-b
X = —aorx =
2



. -b
Hence the roots of equation are —a or )

Question: 57

Solve each of the

Solution:

x+3 1-x 1
——— = 4=

x—2 X 4

x(x + 3)— (1-x)(x—-2)
x(x-2)

= % taking LCM

x2+3x—(x—2—-x+ 2x) 17

X2 —2x 4

x2 4+ 3x+ x?—-3x+ 2 17

X2 —2x% T4
2x2 + 2 17
Xx2—2x 4

8x2 + 8 = 17x2 - 34x cross multiplying
-9x2 +34x+8=0
9x2-34x-8=10

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=9b =-34c=-8
=9.-8=-72

And either of their sum or difference = b
=-34

Thus the two terms are - 36 and 2
Difference =-36 + 2 =- 34

Product =-36.2 =-72

9x? - 34x-8 =10

9x2-36x +2x-8=0
Mx(x-4)+2(x-4)=0

9x +2)(x-4)=0

Hence the roots of equation are 4 or __92

Question: 58

Solve each of the

Solution:
. 3x—4 7 5 4
Given: + =2 ,x # -
3x—4 ) 3

(3x—4)% +49

taking LCM



%% —24x+ 16 + 49

=2 using (a - b)2 = a2 + b% - 2ab
7(3x—4) 2

9x® —24x+ 65

2 cross multiplyin
21x-28 2 py g

18x2 - 48x + 130 = 105x - 140

18x2 - 153x + 270 = 0 taking 9 common

2%x2-17x +30 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =2b =-17c = 30
= 2.30 = 60

And either of their sum or difference = b
=-17

Thus the two terms are - 12 and - 5
Sum=-12-5=-17

Product = - 12. -5 = 60
2x2-17x+30=0
2x%-12x-5x +30 =0
2x(x-6)-5(x-6)=0

(x-6)(2x-5)=0
(x-6)=00r((2x-5)=0

6or >
X = 01){—2

Hence the roots of equation are 6 orx =

b |

Question: 59
Solve each of the

Solution:

. X x—1 1
leen:—1 + — = 41

X— X

. z
G _ 17 aking LCM
x(x—1) 4

¥ xS -2x+1

= Husing (a-b)2 =a%+ b%-2ab
x(x—1) -

2xX*—-2x +1 17

x2—1 4
8x2 - 8x + 4 = 17x2 - 17x cross multiplying
9x%-9x-4=0

Using the splitting middle term - the middle term of the general equation ax* + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=9b =-9c=-4



=9.-4=-36

And either of their sum or difference = b
=-9

Thus the two terms are - 12 and 3
Sum=-12+4+3=-9

Product =-12.3 =- 36
9x2-9x-4=0
9x?-12x + 3x-4 =0

3x(3x-4) + 1(3x-4)=0
(Bx-4)3x+1)=0
(3x-4)=0o0r(3x+1)=0

4 -1
X =2 0rX = —
3 3

. 4 -1
Hence the roots of equation are - or —

Question: 60

Solve each of the

Solution:
Given: —— + *= = 2= taking LCM
X X a

X+ x2+2x+1 34
x(x + 1) ~ 15

2x2 +2x+1 34
X2 + x - 15

30x2 + 30x + 15 = 34x2 + 34x cross multiplying
4x% +4x-15=0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =4b=4c=-15
=4.-15=-60

And either of their sum or difference = b
=4

Thus the two terms are 10 and - 6
Difference = 10-6 =4

Product = 10. -6 = - 60

4x%2 +4x-15=0

4x? + 10x - 6x-15=0

2x(2x + 5)-3(2x+5)=0
2x+5)(2x-3)=0
2x+5)=00r(2x-3)=0



X = —O0rx = —

. -5 3
Hence the roots of equation are ?J or -

Question: 61

Solve each of the

Solution:

Given:x;‘_L + 6 _ 32’3 + 5,7
x—5 x=7 3

(x—?](x—4]_+ (x—5)(x—6) _ 10 taking LCM
(x—=5){(x-7) 3

x?2—11x + 28 + x> —11x + 30 10
x2—12x + 35 N

2%x2—22x + 58 10
x2—12x + 35 3

x?—11x +29 5§

x2—12x + 35 3
3x% - 33x + 87 = 5x2 - 60x + 175 cross multiplying
2x2-27x+88=0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =2 b =-27c = 88
=2.88=176

And either of their sum or difference = b
=-27

Thus the two terms are - 16 and - 11
Sum =-16-11 =-27

Product =-16.-11 =176

2x2-27x +88=0
2x?-16x-11x + 88 =0
2x(x-8)-11xx-8)=0
(x-8)(2x-11)=0
x-8=00r2x-11)=0

2 2

11 1
X =80rx = — =

Hence the roots of equation are 8 or 5;

Question: 62
Solve each of the

Solution:

. x—1 x—3 1
Given: — + — = 3=
x—2 x—4 3



(x-1)(x—4) + (x-2)(x-3)
(x-2)(x—4) -

% taking LCM

x2—hx + 4 + x*—hx + 6 10

X2 —6x + 8 3

2x2—10x + 10 10

x2—-6x+8 3
*o5%+5 _ 5 ross multiplyin
xZ—6x+8 3 ying

3x2 - 15x + 15 = 5x2 - 30x + 40
2%x2-15x + 25 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =2b =-15c¢c = 25
= 2.25 =150

And either of their sum or difference = b
=-15

Thus the two terms are - 10 and - 5

Sum =-10-5=-15

Product = - 10.-5 = 50
2x2-15x+25=0

2x%2-10x-5x +25=0
2x(x-5)-5(x-5)=0

(x-5)(2x-5)=0
(x-5)=00r(2x-5)=0

Sor >
X = 01){—2

Hence the roots of equation are 5 or

[N

Question: 63

Solve each of the

Solution:
Given: — + — = 2 x = 0,1,2
x—2 x—1 X
L) 22002) _  taking LCM
(x—2)(x—1) X
ax-5

-8 cross multiplyin
2-3x+2  x plying

3x2-5x = 6x2-18x + 12
3%x2-13x+ 12 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =3b =-13c =12



= 3.12 = 36

And either of their sum or difference = b
=-13

Thus the two terms are - 9 and - 4
Sum=-9-4=-13

Product =-9.-4 = 36
3x2-13x+12=0
3x?-9x-4x+12=0
3x(x-3)-4x-3)=0

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

3or i
X = 01){—3

Hence the roots of equation are 3 or g

Question: 64

Solve each of the

Solution:
Given: tin T
x+1 x+2 x+4
222000 _ 5 aking LOM
G+2)+r1)  x+4
3x + 4 >

X2+ 3x+2 XxX+4

(3x + 4)(x + 4) = 5%2 + 15x + 10 cross multiplying
3x% + 16x + 16 = 5x% + 15x + 10

2x2-x-6=0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=2b=-1c=-6
=2.-6=-12

And either of their sum or difference = b
=-1

Thus the two terms are - 4 and 3
Difference =-4 + 3 =-1

Product =-4.3 =12

2x2-x-6=0

2x2-4x+3x-6=0
2x(x-2)+3(x-2)=0
x-2)2x+3)=0
x-2)=0o0r(2x+3)=0



5 —3
X =20 = ——
2

Hence the roots of equation are 2 or _—23
Question: 65

Solve each of the

Solution:

Given: 3 (3}.’—1)_ ) (2x+ 3) -5

2x+3 3x—1

3(3x—1)%-2(2x+3)*®
(2x+ 3)(3x-1)

= 5 taking LCM

3o 6+ )20 +125+9) _ g yging (a + b)2 = a2 + b2 + 2ab; (a - b)? = a2 + b2 - 2ab
(2x + 3)(3x—1)

27x2—18x + 3 —8x% —24x — 18 c
6x2 + 7x—3 B

19x% — 42x — 15
6x2 + 7x—3

19x2 - 42x - 15 = 30x2 + 35x - 15 cross multiplying
11x2+77x=0

11x(x + 7) = 0 taking 11x common
11x=0o0rx+7)=0

x=0o0orx=-7

Hence the roots of equation are 0, - 7

Question: 66

Solve each of the

Solution:

Given:3(7x+ 1)_4(5}:—3) - 11

3x—3 Tx+1

3(Tx+ 1)%-4(5x-3)%
(7x+ 1)(5x-3)

= 11 taking LCM; using (a + b)2 = a2 + b2 + 2ab

3(49x% + 14x + 1) —4(25x>—30x + 9) "
(7x + 1)(5x—3) B

147x% + 42x + 3 —100x% + 120x—36

11
3bx2—16x—3

47x? + 162x— 33 1
35x2 — 16x—3

47x% + 162x - 33 = 385x2 - 176x - 33 cross multiplying
338x2 - 338x = 0

338x(x - 1) = 0 taking 338x common
338x=0o0r(x-1)=0

x=1lorx=0

Hence the roots of equation are 1, 0

Question: 67



Solve each of the

Solution:

Given: (24-:(—31) —10 (23-.'+ 1) -3

x+ 4x—3

(4x—-3)%-10(2x+ 1)*
(2x + 1)(4x-3)

= 3 taking LCM; using (a + b)2 = a2 + b2 + 2ab

16x2—24x + 9) —10(4x®* + 4x + 1
3
8x2—6x + 4x—3 N

16x2 — 24x + 9 — 40x% — 40x — 10
8x2 — 6% + 4x—3 N

—24x? — 64x— 1

Bx2—6x + 4x—3

- 24x2 - 64x - 1 = 3(8x%2 - 2x - 3) cross multiplying
-24x%-64x-1=24x%-6x-9

48 x2 + 58x - 8 = 0 taking 2 common

24x% +29x-4=0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =24 b =29c=-4
=24.-4=-96

And either of their sum or difference = b
=29

Thus the two terms are 32 and - 3
Difference = 32 -3 = 29

Product = 32. -3 = - 96
24x%429x-4=0

24x% 4+ 32x-3x-4=0
8x(3x+4)-13x+4)=0
Bx+4)8x-1)=0
Bx+4)=00r(Bx-1)=0

. —4 1
Hence the roots of equation are— or ¢

Question: 68

Solve each of the

Solution:
2
Given: (*_} _ x (- - 1
v (x+1) 5(x+1) + 6 0 ( )
X
Letx+1 =y

y2 - 5y + 6 = 0 substituting value for y in (1)



Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b=-5¢c=6
=16=6

And either of their sum or difference = b
=-5

Thus the two terms are - 3 and - 2
Difference =-3-2=-5
Product=-3.-2=6

y2-5y +6=0

y2-3y-2y+6=0
yy-3)-2(-3)=0

(y-3)y-2)=0

(y-3)=0o0r(y-2)=0

y=30ry=2

Case I:ify =3

X
x+1

3

x=3x+3
2x+3=0

x =-3/2

Case II: ify = 2

X
x+1

2

x=2x+ 2
X=-2

X—ZOI—

Hence the roots of equation are? or—2

Question: 69

Solve each of the

Solution:
. a b
Given: m + ) = 2
a b
2=0

&b (x-a)

[@im_l]+[@3@_1]=0

taking - 1 with both terms




a—(x—b) b-—(x—a)
G-b)  m-a

taking LCM

1 1
@+ D)+ | = 0

taking common (a - x - b)

(x—a) + (x—b)

(a—x + b) D) x—2a)

=0

taking LCM
(a-x+Db)J2x-(a+Db)]=0
(a-x+Db)=0or[2x-(a+Db)]=0

a+b
2

X =a-+borx =

a+b

Hence the roots of equation area + bor

Question: 70
Solve each of the

Solution:

. a b
Given: D) + o)

a b
ax—1) « (ox=1)
[aéﬁ‘ﬂ+h£3r4=°

a—b(ax—1) b-—a(bx-1)
ax—1) x—1)

a—b =0

taking LCM

a—bax + b . b—abx + a
(ax— 1) (bx—1)

1 1
@+ b=ab)| 5 + ] = 0

taking common (a + b - abx)

(bx—1) + (ax—1)
(a + b—abx) (ax— D(bx—1) =0

taking LCM

(a+b)x—2
(a + b_abx)[(ax—l)(bx— ) =0

(a+b-abx)[(a+Dbx-2]=0
(@a+b-abx)=0or[(a+b)x-2]=0

a+b_ 2
=" "*T a3y

2
a+b

. a+h
Hence the roots of equation are 3 O
a



Question: 71
Solve each of the
Solution:

Given: 3¢+2) 4 3-X =10

3532 + — = 10-------- (1)

9y + i = 10 substituting for y in (1)

9y2-10y+1=0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=9b =-10c =1
=9.1=9

And either of their sum or difference = b
=-10

Thus the two terms are - 9 and - 1
Sum=-9-1=-10
Product=-9.-1=9
9y2-9y-1y+1=0
9y(y-1)-1y-1) =0
-DOy-1)=0
(y-1)=00r(9y-1)=0
y=1lory=1/9

F=1lor3*=1/9

On putting value of y in equation (2)
3*=3%r3*=3"2

x=0o0orx=-2

Hence the roots of equation are 0, - 2
Question: 72

Solve each of the

Solution:

Given: 4&+1 4 21-% = 19

4y%-10y +4 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is



divided in two such values that:

Product = a.c

For the given equationa=4b=-10c =4
=4.4=16

And either of their sum or difference = b
=-10

Thus the two terms are - 8 and - 2
Sum=-8-2=-10

Product =-8.-2 =16

4y?-10y +4 =0

4y% -8y -2y +4 =0
4y(y-2)-2(y-2)=0

(y-2)(4y-2)=0
(y-2)=0o0r4y-2)=0
y=2o0ry=1/2

substituting the value of y in (2)
4¥=20r4*=2"1

22x =2l or22x=2-1

2x =1lor2x=-1

1 -1

. 1 -1
Hence the roots of equation are S or —

Question: 73

Solve each of the

Solution:

Given: 22X-3.20+2) + 32 = 0

(2%)2-3.2%¥22 432=0----(1)

substituting for y in (1)
y2-12y +32 =0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =-12c = 32
=1.32 = 32

And either of their sum or difference = b
=-12

Thus the two terms are - 8 and - 4

Sum=-8-4=-12



Product =-8.-4 = 32
y2-8y-4y +32=0
y(y-8)-4(y-8)=0
(y-8)(y-4=0
(y-8)=0or(y-4)=0
y=8ory=4

2¥=8or2*=4

substituting the value of y in (2)
2% = 23 or 2% = 22
x=2o0rx=3

Hence the roots of equation are 2, 3

Exercise : 10B

Question: 1
Solve each of the

Solution:

Given: x? - 6x + 3 =0

x2-6x =-3

x2-2.x.3 + 32 = - 3 + 32 (adding 32 on both sides)
(x-3)2=-3+9 = 6 using a2 - 2ab + b% = (a - b)?
x —3 = ++/6 (taking square root on both sides)
x—3 =+6orx—3 = —/6

x =3+ 6orx = 3—+6

Hence the roots of equation are 3 + /g or3 — 6

Question: 2

Solve each of the

Solution:

Given: x?-4x + 1 =0

x2-4x =-1

x2-2.x2 + 22 =-1 + 22 (adding 22 on both sides)
(x-2)2=-1+ 4 = 3 using a - 2ab + b% = (a - b)?
X — 2 = ++/3 (taking square root on both sides)
x—2 =+3orx—2 = —/3

x=2++3orx =2-3

Hence the roots of equation are 2 + /3 or2 —3

Question: 3

Solve each of the



Solution:

Given: x2 + 8x-2 =0

x2 + 8x =2

x2 + 2.x.4 + 42 = 2 + 42 (adding 42 on both sides)

(x + 4)2 =2 + 16 = 18 using a2 + 2ab + b? = (a + b)?

X + 4 = +4/18 = +34/2 (taking square root on both sides)
Xx+4 =3V2o0rx + 4 = 32

X =—4+ 3\2orx = —4-32
Hence the roots of equation are—4 + 342 or— 4 — 342

Question: 4
Solve each of the

Solution:
Given: 4x2 + 4y/3x + 3 = 0
4x% + 4/3x = -3

(2x)2 + 2.2x.3 + (w@}z = -3+ (\5)2 (adding (N@}zon both sides)

(2x + \5}2 —3 4+ 3 using a® + 2ab + b? = (a + b)?

(2x + V3)" =0
(2x + V3)(2x + V3) = 0
—V3

_ve
2 2
Hence the equation has repeated roots 22

Question: 5
Solve each of the

Solution:
Given: 2x% + 5x -3 =0
4% 4+ 10x - 6 = 0 (multiplying both sides by 2)

4x2 + 10x = 6

(2x)% + 2_23_3 + (3)2 - 6 + (3)2 (adding G)zon both sides)

o 2

(2x+3) = 6+_usmga 2 4+ 2ab + b? = (a + b)?
2

(2 +5) 25 +24 49 (7)2

T3 x ~\2
2x + g = ig (taking square root on both sides)
2 +5 ! "2 +5 !
XTI T TR T 7y



75
or £X = D)

2
X=373

2 = lor2x = —6
X =—-0rx = -3

. 1
Hence the roots of equation are x = Jorx = -3

Question: 6
Solve each of the

Solution:
Given: 3x2-x-2=0
9x2 - 3x - 6 = 0 (multiplying both sides by 3)

9x2-3x =6

(3x)% — 2_33_5 + G)E - 6 + G)E (adding G)zon both sides)

2 - o 2
(3X_E) -6+ 1= B _ (3) using a® - 2ab + b? = (a - b)?
2 4 4 2
3x —; =+ g (taking square root on both sides)
3 1 5 3 1 5
X 2 201 X 2 2
3 5+1 6 3ar3 5+:L ! 2
R A R
Lorx — —
x =1lorx = 3

Hence the roots of equation arel or <

Question: 7
Solve each of the

Solution:
Given: 8x2 - 14x - 15 = 0
16x2 - 28x - 30 = 0 (multiplying both sides by 2)

16x2 - 28x = 30
(4x)% — 2_43_2 + G)z - 30 + G)z (adding G)zon both sides)

(4}{_3)2 — 30 + ¥ _ 1 _ (E)z using a2 - 2ab + b? = (a - b)?
2 4 4 2

4x —g = i% (taking square root on both sides)

4 7 13 4 7 13

X 5 =3 or 4x 5 = >

4 13 N 7 20 10 or 4 13 N 7 6 3

X Ty Ty T T Ty Ty Ty T
5 -3

X =—-0rXx = —

2 4



. 5 —3
Hence the roots of equation areg or —-

Question: 8
Solve each of the

Solution:
Given: 7x2 + 3x-4 =0

49%% + 21x - 28 = 0 (multiplying both sides by 7)
2 2 . 2 .
(7x)? + 2_73_3 + G) =28 + G) (adding G) on both sides)

2 2
(7X+E) =28+E=E=(E) using a? + 2ab + b? = (a + b)?
2 PR 2

7x + 3= + % (taking square root on both sides)

7%+ 11 _— 3 11

X 2 or7x 5 = 2

; 11 3 8 tor7 11 3 —14 7
XT Ty T T TR T T T T

X =—-lorx =3

Hence the roots of equation are —1 or i;:

Question: 9
Solve each of the

Solution:

Given: 3x?-2x-1=0

9x2 - 6x = 3 (multiplying both sides by 3)

(3x)?—2.3x.1 + (1)* = 3 + (1)? (adding (1)?on both sides)
(3x—1)2 =3+ 1 = 4 = (2)%using a% - 2ab + b2 = (a - b)?
3x—1 = +2 (taking square root on both sides)
3x-1=2o0r3x-1=-2

3x=3o0r3x=-1

1 —1
Xx=—-lorx =
3

Hence the roots of equation are —1 or _?1

Question: 10

Solve each of the

Solution:

Given: 5x2-6x-2 = 0

25%2 - 30x - 10 = 0 (multiplying both sides by 5)

25x2 - 30x = 10

(5x)? —2.5x.3 + (3)? = 10 + (3)? (adding (3)?on both sides)

(5x—2)% = 10 + 9 = 19 using a2 - 2ab + b2 = (a - b)?



5x —3 = +4+/19 (taking square root on both sides)
5x—3 = V19 0or5x—3 = —/19
5x = 3 + 19 0or5x = 3 —+/19

3+\.@ 3—\;@
= ———orx = ————

X
5 5

3+419 _ 3-/15
m or ——

b= =]

Hence the roots of equation are

Question: 11

Solve each of the

Solution:
Given: =— 2 + 2 = 0
X X
2 —b5x + 2x?
- " —a
Xz

2x2-5x +2 =0
4x2-10x+4 =0

4x2 - 10x = - 4 (multiplying both sides by 2)

—4 4 (5)2 (adding ( )zon both sides)

5
2 2

(2x)>—22x2 + (3)2

(23_3)2 — a4 B _2_ (E)z using a? - 2ab + b? = (a - b)?

4 4 2
2x —2 = ig (taking square root on both sides)
5 5 3 5 5 3
XTp T T T )
2 3‘+5 4or2 3+5 2 1
R R - LA S S
X =20rx = =

Hence the roots of equation are 2 or ;

Question: 12

Solve each of the

Solution:

4x2 + 4bx = (a2 - b?)

(2x)? + 2.2x.b + b? = a’—Db? + b? (adding b?on both sides)
(2x + b)? = a?using a? + 2ab + b% = (a + b)?

2x + b = +a (taking square root on both sides)

2x+b=-aor2x+b=a

_—(a+b) ~ a-b
= 7 orx = —

. —{a+hb -b
Hence the roots of equation are @+ or aT



Question: 13
Solve each of the

Solution:
Given:x?— (y2 + 1)x + V2 = 0

x%— (\.’E + l)X = —\.’E

x2—2.x (ﬁ; 1) + (ﬁ; 1)2 = 2 + (%”)2 (adding (ﬁ; 1)2 on both sides)

2
iy ~ IC3 _ =~ ll__ 2 .
(I— (\,-2+1)) _ THWIZH2+14242 224241 (-,2 1) using a2-2ab + b2 = (a-b)2
4 4 2

Y — (‘EJ' 1) = (ﬁ * 1) or X — (@) = — ("EJ’ 1) taking square root on both sides
2

] V2 + 1 N V2—1 o V2 + 1 V2-1
T 2 )T\ T2 2

x =2o0rx =1

Hence the roots of equation are /2 or 1

Question: 14

Solve each of the

Solution:

Given: \2x2—3x—2v/2 = 0

2x2 — 34/2x — 4 = 0 (multiplying both sides by v/2)
2x? —3V2x = 4

(\ﬁx)z — 2.\51‘.3 + G)z -4+ G)z [Adding G)zon both sides]

(xﬁx—g)z = 4+ z - 2_: - G)zusingaz-Zab+b2=(a-b)2

V2x — g = + g (taking square root on both sides)

3 5
2x—= = —orV2x—= = — =
v 5 v 5

5 3 8 5 3
x = — 4+ —=—=4dorV2x = —— +—- = —1
VEX =5 T T g T romvX 2 2
V2x = 4ory2x = —1

4 -1
X=—=2420rx = —

V2 V2

Hence the roots of equation are 22 or _—é
J

Question: 15
Solve each of the

Solution:
Given: /3x2 + 10x + 7/3 = 0

3x% + 10v3x + 21 = 0 (multiplying both sides withy/3 )



3x2 + 10V3x = —21
(V3x)? + 2.43x.5 + 52 = —21 + 52 [Adding 5%0n both sides]
(V3x + 5}2 = —21 + 25 = 4 = 22using a? + 2ab + b? = (a + b)?

\V3x + 5 = +2 (taking square root on both sides)

V3x + 5 =2o0ry3x +5 = -2
V3x = 2—-50ry3x = -2-5
\,@x = =3 or\.@ = -7
-7
— .= -
X = 3orx =
V 73

Hence the roots of equation are —3 or _—é
W

Question: 16

By using the meth

Solution:

2x2 +x+4=0

4x2 4 2x + 8 = 0 (multiplying both sides by 2)

4x% +2x =-8
2 2 2
2 1 o N 1) [Addi 1 h si
207 + 22x2 + (2) = —8 + (1) [Adding (1) on both sides]
(2x+ 3)2 — —g + % - _3 - gusing a? + 2ab + b2 = (a + b)?
2 4 4

2
But (gx 1 ;) cannot be negative for any real value of x

So there is no real value of x satisfying the given equation.

Hence the given equation has no real roots.

Exercise : 10C

Question: 1 A

Find the discrimi
Solution:

Given: 2x%-7x+ 6 =0
Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=2,b=-7,c=6
Discriminant D = b? - 4ac
=(-7)?-4.2.6
=49-48=1

Question: 1 B

Find the discrimi
Solution:

Given: 3x2-2x + 8 =0



Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=3b=-2,c=8

Discriminant D = b2 - 4ac

=(-2)2-43.8

=4-96 =-92

Question: 1 C

Find the discrimi

Solution:

Given: 2x? —5y2x + 4 = 0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=2b=-5J2c=4

Discriminant D = b2 - 4ac

= (-5V2)?—4.2.4

= 25.2 - 32

=50-32=18

Question: 1 D

Find the discrimi

Solution:

Given: {/3x2 + 2y2x—2V3 = 0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=+v3b=2Jy2c=-2V3

Discriminant D = b2 - 4ac

= (2V2)2—4.4/3.-2V3

=8+24 =32

Question: 1 E

Find the discrimi

Solution:

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

2x2-3x+1=0

Comparing with standard quadratic equation ax? +bx+c=0
a=2,b=-3c=-1

Discriminant D = b2 - 4ac

=(-3)?-4.2.1

=9-8=1

Question: 1 F

Find the discrimi

Solution:



Given: 1 - x = 2x?

2x> +x-1=0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=2b=1c=-1

Discriminant D = b? - 4ac

=(1)?2-42.-1

=14+8=9

Question: 2

Find the roots of

Solution:

Given: x2 -4x-1=0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=1,b=-4,c=-1

Discriminant D = b2 - 4ac

=(-4)2-41.-1

=16+4=20>0

Hence the roots of equation are real.

Roots a and B are given by

b ++VD —(—4) ++20 4+ 25 202+ 5)
=70 2 %1 -T2~ 2

—b — \,"'E —(—4) - \.% 4— ?.‘v"r';_) 2(2— \,"g)
2a B 2% 1 B 2 N 2

B =

x= (2 + V5)orx = (2—+5)

Hence the roots of equation are (2 + \,!E) or (2 —+/5)
Question: 3

Find the roots of

Solution:

Given: x2 - 6x + 4 = 0

Comparing with standard quadratic equation ax? +bx+c=0
a=1,b=-6,c=4

Discriminant D = b? - 4ac

=(6)2-4.14

=36-16=20>0

Hence the roots of equation are real.

Roots a and B are given by

-b++VD —(-6) ++20 6+ 2V5 2(3 +5)
o = = = - —

2a 2x1 2 N 2




-b—VD —(-6)—+v20 6-25 2(3-+5)
P = 2a B 2% 1 B 2 N 2

x= (3 + V5)orx = (3—+5)
Hence the roots of equation are (3 + /5) or (3 —/5)
Question: 4

Find the roots of

Solution:

Given: 2x? + x -4 =0

Comparing with standard quadratic equation ax? +bx+c=0
a=2b=1c=-4

Discriminant D = b2 - 4ac

=(1)2-4.2.-4

=1+32=33>0

Hence the roots of equation are real.

Roots a and B are given by

—b+\,"'ﬁ —1+\.@ —1+\.@
=T T T axz T 4
—b—\,"'ﬁ —1—\.@ —1—\.@
P = 2a To2x2 4
—1+\."§ —l—vﬁ
X = 2 orx = 2

—1 ++/33 —1—+/33
ar
4

Hence the roots of equation are

Question: 5

Find the roots of

Solution:

Given: 25x? + 30x + 7 =0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=25b=30,c=7

Discriminant D = b? - 4ac

= (30)? - 4.25.7

=900 - 700 =200>0

Hence the roots of equation are real.

Roots a and  are given by

-b ++VD —30 ++200 -30 + 10v2 10(-3 + V2)
“="72a T 2x25 ° 50 - 50
(-3 + V2)

5



g -b—+D —30-+200 -—-30-10v2 10(—-3—+72)

2a T 2x%x25 50 50
(-3-+2)
B 5
(-3 + V"E) ] (—3— \.’E)
= 5 orx = 5

(3 + V2 or (—3_—'4"5]

b= =]

Hence the roots of equation are

Question: 6

Find the roots of

Solution:

Given: 16x? = 24x + 1
16x?-24x-1=0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=16,b=-24,c=-1
Discriminant D = b2 - 4ac

= (-24)2-4.16.-1
=576 + 64 =640 >0

Hence the roots of equation are real.

Roots a and B are given by

b + VD —(—24) + V640 24 + 8J/10 8(3 + V10)

“= T 2 % 16 32 32
(3 + V10)
B 4
-b— VD —(—24)—+640 24-8J10 8(3—-10)
P = 2a B 2% 16 B 32 B 32
(3-v10)
B 4
(3 + \10) (3 —10)
X ="y OIX="——

3 +4/10 310
(3+v Jor( : )

Hence the roots of equation are

Question: 7
Find the roots of

Solution:

Given: 15x? - 28 = x

15x2-x-28=0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=15,b=-1,c=-28

Discriminant D = b2 - 4ac

= (-1)®-4.15. - 28

=1+ 1680 = 1681 >0



Hence the roots of equation are real.

Roots a and B are given by

-b++VD —(-1)+ 1681 1+41 42 7
= 7% ° 2 %15 “ 73 30 &
—b—+vD —(-1)—+1681 1—41 —40 —4
P = 2a B 2 % 15 30 30 3
7 —4
X =—-0rx = —
5 3

. 7 —4
Hence the roots of equation are - or y
=1

Question: 8

Find the roots of

Solution:

Given: 2x2 — 24/2x + 1 = 0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=2b=-2y2c=1

Discriminant D = b2 - 4ac

= (—2v/2)2—4.2.1

=8-8=0

Hence the roots of equation are real.

Roots a and B are given by

o = —b + v"ﬁ _ —(—2\.@) _ 2\-@ _ \.’E _ \.’E _ 1
2a 2 %2 4 2 V2V2 2
g — —b — \,"'E _ —[:—2\.@) _ 2\.@ _ \,‘E - \,‘E _ 1
2a 2x2 4 2 V2V2 V2
1 1
X = \."'_E arx = \.'"_E

Hence these are the repeated roots of the equation %i_
v v

[ 3%}

Question: 9

Find the roots of

Solution:

Given: \/2x? + 7x + 5J2 = 0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=\ﬁb=?c=5\,"§

Discriminant D = b2 - 4ac

= (7)2—4.V2.5\2

=49-40=9>0

Hence the roots of equation are real.

Roots a and 3 are given by



-b+VvD -7++9 -7+3 -4

— — — — .7
o = = = = = 2
2a 2)(\,"5 2)(\,"5 2\.@ v
g ~b—-+vD —-7-+V9 —7-3 —10 52
B 2a B 2><v'§ B 2><v'§ B 2\-@ B 2
—5v2

X = —/2 orx = v
2
—5\,"5

Hence the roots of equation are—/2 or
2

Question: 10

Find the roots of

Solution:

Given: \/3x% + 10x— 83 = 0
Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=+V3b=10c = —-8/3
Discriminant D = b2 - 4ac

= (10)2— 4.4/3.-8V3
=100 + 96 =196 >0

Hence the roots of equation are real.
VD = /196 = 14

Roots a and 3 are given by

-b++vD —10 ++196 —10 + 14 4 2
o = = = = = —
2a 2 %3 2x3 23 V3
2\.@
3
3 -b—-+vD —-10-+196 —-10—14 —-24 —12
N Za B ZX\.@ - 2)(\,"'5 _2\.@_ \-@
—12 3 —123
V3 v3 3
2\;@
X = ——orx = —4/3

Hence the roots of equation are %ﬁ or —4/3

Question: 11

Find the roots of

Solution:

Given: /3x%2 — 2¢/2x— 2/3 = 0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a= v@b = —?.V"EC = —2\;"5

Discriminant D = b? - 4ac

= (—2\.@)2 — 4.\.@. —2\.@



=8+24=32>0

Hence the roots of equation are real.
v"ﬁ = \.@ = 4\-@

Roots a and B are given by

—b + v"ﬁ —(—2\.@) + 4\-@ 6\-@ 2\-@\-@\-@ -
o = = = = = Vb6
2a 2 X \,-"5 2 X \.’E 2% \.’E

g —b— v"ﬁ —(—2\.@) — "-l-v"i —2\.’5 —\.’E

B 2a B 2 x4/3 C2x V3 B V3

—2

_ JE -

X = Vb6Orx =

|
=l

Hence the roots of equation are /6 or

Wl

Question: 12

Find the roots of

Solution:

Given: 2x? + 6y/3x— 60 = 0
Comparing with standard quadratic equation ax? +bx+c=0
a=2b=6V3c=-60
Discriminant D = b2 - 4ac

= (63)2—4.2.—-60

=180 + 480 =588 > 0

Hence the roots of equation are real.
VD = V588 = 143

Roots a and B are given by

—b + \,"'E —[:6\,"'5) + 14\,@ 8\.@
Za 2 X2 4
-b— VD —(6V3)-14y3 —20y3 om
p=—7"7 2% 2 Ty T
X = 243 orx = —5v3

Hence the roots of equation are 2+/3 or — 53

Question: 13
Find the roots of

Solution:

Given 44/3x2 + 5x— 23

0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=4/3b=5c=-2/3

Discriminant D = b? - 4ac

= (5)2—4.4/3.-2\3



=25+96=121>0

Hence the roots of equation are real.
VD = 121 = 11

Roots a and B are given by

b ++D -5+ 11 6 3 V3
a4 = = = = P pe—
2a 2 x 43 8xv3 4x43 4
g -b-—+vD -5-11 —16 -2
22 2x4y3 8x+3 3
\,"'5 -2
X =—0orx =—
4 V3

2

V3

. 3
Hence the roots of equation are"T or

Question: 14
Find the roots of

Solution:

Given: 3x2 — 2¢/6x + 2 = 0

Comparing with standard quadratic equation ax? +bx+c=0
a=3b=-2V6c=2

Discriminant D = b2 - 4ac

= (-2V6)? —4.3.2

=24-24=0

vD =0

Hence the roots of equation are real and repeated.

Roots a and 3 are given by

—b + v"ﬁ —(—2\.’%) + 0 2\;"6 \.’E \;"Ew"'g 2
a e p— p— = — = _— J—
2a 2x3 6 3 V2V3 3

—b — \,"'E —(—2\.’%) -0 2\;"6 \.'(E \,‘E\,‘@ 2

P = 2a 2x3 6 3 23 3

Hence the roots of equation are \F <
3

Question: 15
Find the roots of

Solution:

Given: 24/3x? —5x + /3 = 0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=2y3b=-5c=+3

Discriminant D = b? - 4ac



= (—5)2—4.2V/3.43
=25-24=1>0

Hence the roots of equation are real.
VD =41 =1

Roots a and B are given by

-b++VD (-5 +1 6 V3
a = = = -
2a 2 x 23 4x+3 2
3 -b—VD —(-5)-1 4 1
- Za B 2% 243 _4><\,“'§_\-@
\,-"5 1
X=—_—0x=—
2 V3

1
-

. /3
Hence the roots of equation are ”? or =
J

Question: 16

Find the roots of

Solution:

Given: x2 +x+2=0

Comparing with standard quadratic equation ax?+bx+c=0
a=1,b=1,¢c=2

Discriminant D = b? - 4ac

=(1)2-4.1.2

=1-8=-7<0

Hence the roots of equation do not exist

Question: 17

Find the roots of

Solution:

Given: 2x2 + ax-a% =0

Comparing with standard quadratic equation Ax? + Bx + C = 0
A=2,B=a C=-a’

Discriminant D = B? - 4AC

= (a)? - 4.2. - a2

=a2 + 8a?=09a2=0

Hence the roots of equation are real.

v"ﬁ = \f@ = 3a

Roots a and p are given by

-B + VD —a + 3a Za a
o = = = —_——= -

2A 2x2 4




X =_Z-0IryY = —4

. a
Hence the roots of equation are or —a

Question: 18
Find the roots of

Solution:

Given: x2 — (V3 + 1)x + V3 = 0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=1b=—(V3+1)c=13

Discriminant D = b2 - 4ac

D

[-(V3+ 1) -41v3=3+1+2y3—-4/3=3-23 +1
D=(3-1)">0

Using a2 - 2ab + b? = (a - b)?

Thus the roots of given equation are real.

VD =+3-1

Roots a and p are given by

b +VvD [-(V3+1)]+(3-1) V3+1++3-1

@ 2a 2 % 1 2
2\.@
2
-b—vD —[-(V3+1)]-(V3-1) V3+1-V3+1 2
P = 2a B 2x%x1 B 2 2

x = lorx = 3
Hence the roots of equation are 1,+/3

Question: 19
Find the roots of

Solution:

Given: 2x%2 + 5v3x + 6 = 0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=2b=5/3c=6

Discriminant D = b? - 4ac

= (5V3)2—4.2.6

=75-48=27>10

Hence the roots of equation are real.

w"ﬁ= @=3\.@



Roots a and B are given by

-b + VD —(5\;@} + 3V3 -2v3 -3
a4 = = = =
23 2x2 4 2
-b- D —(5\;@}—3\.@ -8v3
B = = = = —2¢3
2a 2x2 4
-3
X = - orx = —2v3
2
Hence the roots of equation are i =243
2

Question: 20

Find the roots of

Solution:

Given: 3x2-2x +2 =0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=3b=-2,c=2

Discriminant D = b? - 4ac
=(-2)2-4.3.2

=4-24=-20<0

Hence the roots of equation do not exist
Question: 21

Find the roots of

Solution:
. 1
Given:x + - = 3
X

taking LCM

x2+ 1
" =
cross multiplying
x2 + 1 = 3x
x2-3x+1=0
Comparing with standard quadratic equation ax? +bx+c=0
a=1,b=-3,c=1
Discriminant D = b2 - 4ac
=(-3)%2-4.1.1
=9-4=5>0
Hence the roots of equation are real.
vD = V5
Roots a and B are given by

—b + v"ﬁ —(-3) + V"E 3+ V"E
'




—b — \,"'E —(—3)—\.’% 3—\,@

P = 2a B 2x%x1 )
3+\."§ 3—\;"5
X=——§(QrIX =
2 2

3+ \,‘g 3—\,"3
r

2 2

Hence the roots of equation are

Question: 22

Find the roots of

Solution:
Given: 2 — = = 3
X x—2
X—2—-x .
) 3 taking LCM
-2
X2 —2x

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

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=3b=-6,c=2

Discriminant D = b2 - 4ac

= (- 6)2-4.3.2

=36-24=12>0

Hence the roots of equation are real.

VD =12 = 243

Roots a and B are given by

-b++VD —(-6)+2V3 6+2Jy3 3+ 43

= 7% ° 2 %3 T 6 T 3
—b—+vD —(-6)—2V3 6-2y3 3-43

P = 2a B 2x%x3 B 6 3
3+\.’§‘ 3—\!@

X = 3 orx = 3

—

3443 3—43
or 3

Hence the roots of equation are

Question: 23
Find the roots of

Solution:

. 1
Given:x—- = 3,x = 0
X

-1 _ 3 taking LCM

X
x2 - 3x - 1 = 0 cross multiplying
Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=1,b=-3,c=-1

Discriminant D = b? - 4ac



=(-3)%-4.1.-1
=9+4+4=13>0
Hence the roots of equation are real.

/D

V /13

=W

Roots a and B are given by

-b + \,"'E —(-3) + \,"ﬁ 3+ \,"ﬁ
*="0 = 2 % 1 -T2
—b — v"ﬁ —(—3)— \.”ﬁ 3—- m"ﬁ
P = 2a B 2x1 B 2
3+\.’E ‘3—\,@
X = 5 o1 5

3+412 3413
—— 0OrI

Hence the roots of equation are
2

Question: 24
Find the roots of

Solution:

. m n
Given: —x? + — = 1—2x
n m

m?x? + n?

mrnn

=1-2%

taking LCM m2x+ n? = mn - 2mnx

On cross multiplying

m2x+ 2mnx + n - mn = 0

Comparing with standard quadratic equation ax? + bx + ¢ = 0

2—1’111'1

a=m? b=2mn,c=n
Discriminant D = b? - 4ac

= (2mn)? - 4.m2. (n? - mn)

= 4m?n? - 4m?n? + 4m3n > 0
Hence the roots of equation are real.

VD = 4m3n = 2mymn

Roots a and B are given by

b ++vD —(2mn) + 2mymn 2m(-n + ymn) (—n + mn)
a4 = — — —
2a 2 x m? 2 X m?2 m
-b—+vD —(2mn)-2mymn  2m(-n - ymn) (—n — y/mn)
B = 2a - 2 X m? - 2 x m? B m
(—n + ymn) (—n —vmn)
X=—"—"——0IX= —-—"

m m

(—n ++/'mn) (—n—y/'mn)
or

Hence the roots of equation are
m mi

Question: 25

Find the roots of



Solution:

Given: 36x2 - 12ax + (a2 -b%) =0

Comparing with standard quadratic equation Ax% + Bx + C = 0
A =36,B=-12a, C = a?-b?

Discriminant D = B? - 4AC

= (- 12a)? - 4.36.(a - b?)

= 144a® - 144a% + 144 b2 =144 b2 > 0

Hence the roots of equation are real.

VD = /144b2 = 12b

Roots a and 3 are given by

-B++VD —(—12a) + 12b 12(a+b) (a+ b)
o = = = =

2A 2 X 36 72 6
_ -B-VD —(-12a-12b 12(a-b) (a-b)
P = 24 2 X 36 B 72 T 6
_(@a+b  (a-h
X = 6 orx = 6

Hence the roots of equation are _(a;b] or (3—6 b)

Question: 26

Find the roots of

Solution:

Given: x? - 2ax + (@ -b%) =0

Comparing with standard quadratic equation Ax2 + Bx + C = 0
A=1,B=-2a C=a%-b?

Discriminant D = B2 - 4AC

= (- 2a)?2 - 4.1.(a% - b?)

=4a’-4a2+4b2=4Db?>0

Hence the roots of equation are real.

ll'ﬁ:

V 4bz = 2b

2/

Roots a and B are given by

-B+VD —(-2a)+2b 2@+h)

= 7oA 2x 1 2 ath
-B—+VD —(-2a)-2b 2(a—b)
2A 2 %1 2

x=(a+b)orx=(a-b)

Hence the roots of equation are (a + b) or (a - b)
Question: 27

Find the roots of

Solution:



Given: x? - 2ax - (4b% - a%) = 0

Comparing with standard quadratic equation Ax2 + Bx + C = 0
A=1,B=-2a C=-(4b%?-a?

Discriminant D = B2 - 4AC

= (-2a)? - 4.1. - (4b? - a?)

=4a’-4a% + 16 b2 = 16b%2 > 0

Hence the roots of equation are real.

ll'ﬁ:

v 16b? = 4b

N
Roots a and B are given by

B+ VD —(-2a) +4b 2(a+2b)

2A 2x 1 2 a+2b

-B— VD —(-2a)-4b 2(a—2b)

24 2x1 7 —a~?

B =
x = (a + 2b) orx = (a - 2b)

Hence the roots of equation are (a + 2b) or (a - 2b)

Question: 28

Find the roots of

Solution:

Given: x* + 6x - (a2 + b2-8) =0

Comparing with standard quadratic equation Ax% + Bx + C = 0
A=1,B=6,C=-(a?+Db%-8)

Discriminant D = B2 - 4AC

= (6)%-4.1. - (a®> + b% - 8)

=36+ 4a® + 8a-32 =4a’ + 8a + 4

=4(a% +2a+1)

= 4(a + 1) > 0 Using a2 + 2ab + b2 = (a + b)?

Hence the roots of equation are real.

VD = 4(a + 1)
=2(@a+1)

Roots a and B are given by

-B++VD —-6+2a@+1) 2a—4
a: = —

2A 2% 1 ; — 372

-B—-+VD —-6-2(a+1) —-2a-8
24 2x1 )

B = = -a—4=—(a+ 4)

x=(@-2)orx=-04+ a)
Hence the roots of equation are (a - 2) or - (4 + a)
Question: 29

Find the roots of



Solution:

Given: x2 + 5x - (a2 +a-6) =0

Comparing with standard quadratic equation Ax% + Bx + C = 0
A=1,B=5C=-(@’+a-6)

Discriminant D = B? - 4AC

=(5)2-4.1.-(@°> +a-6)

=25+ 4a’ + 4a-24 =4a’ + 4da + 1

= (2a + 1)2 > 0 Using a2 + 2ab + b2 = (a + b)?

Hence the roots of equation are real.

VD = J(2a + 1)?
=(2a+1)

Roots a and B are given by

-B++VD -5+ (2a+1) 2a—4

“= 7 T 2x 1 ;. — ¢
-B—+VD -5-(2a+1) -2a-6
P=—Za = 2x1 T~z -~ @3=-@+3
x=(@a-2)orx=-(a+ 3)
Hence the roots of equation are (a - 2) orx = - (a + 3)

Question: 30

Find the roots of

Solution:

Given: x% - 4ax - b2 + 4a% = 0

Comparing with standard quadratic equation Ax% + Bx + C = 0
A=1,B=-4a, C=-b?+ 4a?

Discriminant D = B2 - 4AC

= (- 4a)?- 4.1. (- b? + 4a?)

= 16a% + 4b% - 16a> =4b% >0

Hence the roots of equation are real.

J’E:

V 4b2 = 2b

N

Roots a and  are given by

-B++VD —(—4a)+2b 4a+2b
o= = = =2a+b
2A 2x1 2

—B— D _—(-4a)-2b 4a-2b

2A 2 % 1 5 —2-b

B =
x=(2a-b)orx=(2a + b)

Hence the roots of equation are (2a - b) or (2a + b)
Question: 31

Find the roots of



Solution:

Given: 4x2 - 4a%x + (@*-b%) =0

Comparing with standard quadratic equation Ax% + Bx + C = 0
A=4,B=-4a%C=(a*-Db%

Discriminant D = B? - 4AC

= (-4a%)?-44. @*-b%

= 16a* + 16b* - 16a* = 16 b* > 0

Hence the roots of equation are real.

J’E:

N /[16b* = 4b?

N

Roots a and B are given by

-B + VD —(—4a?) + 4b%?  4(a? + b?) a’ + b?
o = = = =

2A 2 x4 8 2
—B— VD —(—4a%?)—4b? 4(a®—b?*) a’-b?
P = 2A N 2 x4 B 8 2
a? + b? ‘ a? — b?
X = 5 orx = 2

a® +b* a®-b?

Hence the roots of equation are =

Question: 32

Find the roots of

Solution:

Given: 4x? + 4bx - (a? -b?) =0
Comparing with standard quadratic equation Ax2 + Bx + C = 0
A=4,B=4b,C=-(a’-b?)
Discriminant D = B2 - 4AC

= (4b)?2 - 4.4. - (a® - b?)

= 16b? + 16a% - 16b% = 16 a2 > 0
Hence the roots of equation are real.
VD = \;@ = 4a

Roots a and B are given by

_ -B++VD -(4b)+4a 4(a-b) a-b

= 7oA T 7 2xa T 8 2

_ -B-VD —-(4b)-4a —4a+b) —(a+bh
P = 2A T 2x4 8 B 2
_—(@+b) ~ a-b

X = 2 orx = 2

. —(a+b -b
Hence the roots of equation are % or aT

Question: 33

Find the roots of



Solution:

Given: x? - 2b - )x + (b2 -b -20) =0

Comparing with standard quadratic equation Ax% + Bx + C = 0
A=1,B=-(2b-1),C=(b?>-b-20)

Discriminant D = B? - 4AC

=[-@2b-1)2]1-4.1. (b% - b - 20) Using a2 - 2ab + b? = (a - b)?
=4b%2-4b+1-4b>+4b+80=81>0

Hence the roots of equation are real.

VD = 81 = 9

Roots a and B are given by

-B++VD —[-(2b-1)]+9 2b+8
a = = = =b+ 4
2A 2x1 2
g — -B—+VD —[-(2b-1]-9 2b-10

2A 2x1 2
x=Mb+4)orx=(Mb-5)

Hence the roots of equation are (b + 4) or (b - 5)

Question: 34

Find the roots of

Solution:

Given: 3a?x? + 8abx + 4b% = 0

Comparing with standard quadratic equation Ax2 + Bx + C = 0
A = 3a?, B = 8ab, C = 4b?

Discriminant D = B2 - 4AC

= (8ab)? - 4.3a% 4b?

= 64 a’b? - 48a%b? = 16a%b? > 0

Hence the roots of equation are real.

VD = 162202
= 4ab

Roots a and  are given by

-B++VD —8ab + 4ab —4ab -2b

24 ~ 2x3a?z  6a? 3a
—-B—+D —8ab—4ab —12ab —2b
P = 2A - 2x3az 63z a
—-2b —2b
3a orx

. —2b —2b
Hence the roots of equation are —. Orx
a

Question: 35

Find the roots of



Solution:

Given: a2b2x?2 - (4b% - 3a%)x - 12a2b2 =0

Comparing with standard quadratic equation Ax? + Bx + C = 0

A = a%b?, B = - (4b* - 3a%), C = - 12a2b?
Discriminant D = B2 - 4AC

= [ - (4b* - 3a%)]? - 4a2b2. - 12a2b?

= 16b8 - 24a%b? + 9a® + 48 ath*

= 16b8 + 24a*b* + 9a8

= (4b* + 3a%)?2 > 0 Using a2 + 2ab + b% = (a + b)?

Hence the roots of equation are real.

VD = /(4b* + 3a*)?
= 4b* + 3a*

Roots a and B are given by

—-B + VD  —[—(4b*—3a")] + (4b* + 3a%) 8b* 4h?

a4 = — = —_ —
2A 2 % azb? 2a2b? a2

—-B— VD —[-(4b*—3a*)]—(4b* + 3a*) —6a* —3a’
B = 20 2 x a?b? ~ 2a?b? b2

4b? ‘ —3a?
X = 3 arx = b2

4b®  —3a7

Hence the roots of equation are — or —
a b

Question: 36
Find the roots of

Solution:

Given: 12abx? - (9a2 - 8b2)x - 6ab = 0

Comparing with standard quadratic equation Ax% + Bx + C = 0

A = 12ab, B = - (9a% - 8b2), C = - 6ab
Discriminant D = B2 - 4AC

=[ - (9a2 - 8b2)]% - 4.12ab. - 6ab

= 81a? - 144a%b? + 64b* + 288 a2h?

= 8la? + 144a2%b? + 64b*

= (9a2 + 8b2)2 > 0 Using a2 + 2ab + b? = (a + b)>?

Hence the roots of equation are real.

VD = /(9a% + 8b?)2
= 9a2 + 8b?

Roots a and  are given by

B+ VD —[-(9a®-8b%)] + (9a® + 8b%)  18a’

=75 2 % 12ab ~ 24ab

3a
" 4b



-B— VD —[-(9a®-8b*)]—(9a®> + 8b*) —16a® —2b
2A N 2 x 12ab ~ 24ab  3a

3a _ —2b
4b ~ 3a

-2b

. 3
Hence the roots of equation are ﬁ or ——
a

Exercise : 10D

Question: 1 A

Find the nature o

Solution:

Given: 2x2-8x+5=10

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=2,b=-8,¢c=5

Discriminant D = b? - 4ac

= (-8)2-4.2.5

=64-40=24>0

Hence the roots of equation are real and unequal.

Question: 1 B

Find the nature o

Solution:

Given: 3x% — 24/6x + 2 = 0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=23b=-2V6c=2

Discriminant D = b2 - 4ac

= (-2V6)2—43.2

=24-24=0

Hence the roots of equation are real and equal.

Question: 1 C

Find the nature o

Solution:

Given: 5x% -4x + 1 =0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=5b=-4c=1

Discriminant D = b2 - 4ac

=(-4)2-45.1

=16-20=-4<0

Hence the equation has no real roots.

Question: 1 D



Find the nature o

Solution:

Given: 5x (x-2)+6 =0

5x2-10x + 6 =10

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=b5b=-10,c=6

Discriminant D = b2 - 4ac

=(-10)2-4.5.6

=100-120=-20<0

Hence the equation has no real roots.

Question: 1 E

Find the nature o

Solution:

Given: 12x? — 44/15x + 5 = 0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=12b = —4/15,c = 5

Discriminant D = b2 - 4ac

= (-4/15)2 —4.12.5

=240-240=0

Hence the equation has real and equal roots.

Question: 1 F

Find the nature o

Solution:

Given: x?2 -x+2 =0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=1,b=-1,c=2

Discriminant D = b? - 4ac

=(-1)2%-4.1.2

=1-8=-7<0

Hence the equation has no real roots.

Question: 2

Ifa and b are di

Solution:

Given: 2 (a2 + b?)x?> + 2(@+ b)x + 1 =0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=2(@%+b?,b=2@+b),c=1

Discriminant D = b? - 4ac



=[2(a + b)]* - 4.2 (a® + b?).1

= 4(a® + b2 + 2ab) - 8 a - 8b?

= 4a® + 4b? + 8ab - 8a? - 8b?

= - 4a? - 4b? + 8ab

= - 4(a’ + b? - 2ab)

=-4(a-b)? <0

Hence the equation has no real roots.
Question: 3

Show that the roo

Solution:

Given equation x2 + px - g% = 0
a=1b=px=-g?

Discriminant D = b2 - 4ac

= (p)?-4.1. - ¢?

= (p? +4q%) >0

Thus the roots of equation are real.
Question: 4

For what values o

Solution:
Given: 3x2 + 2kx + 27 =0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=3b=2kc=27

Given that the roots of equation are real and equal

Thus D =0

Discriminant D = b2 - 4ac = 0

(2k)2-4.3.27 =0

4k%-324 =0

4k? = 324

k2 = 81 taking square root on both sides

k=9ork=-9

The values of k are 9, - 9 for which roots of the quadratic equation are real and equal.
Question: 5

For what value of

Solution:
Given equation is kx(x —2y/5) + 10 = 0
kx? —2vVBkx + 10 = 0

Comparing with standard quadratic equation ax?+bx+c=0



a =kb=—2V5kc = 10

Given that the roots of equation are real and equal

Thus D =0

Discriminant D = b2 - 4ac = 0

(-k2v5)2—4.k10 = 0

20k? - 40k = 0

20kk-2)=0

20k=0o0r(k-2)=0

k=0ork =2

The values of k are 0, 2 for which roots of the quadratic equation are real and equal.
Question: 6

For what values o

Solution:

Given equation is 4 x2 + px + 3 =0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=4b=pc=3

Given that the roots of equation are real and equal

Thus D =0

Discriminant D = b2 - 4ac = 0

(p)2-4.43=0
p? =48
p = +44/3

p=4%430rp =p=—4/3

The values of p are 4,/3 , —44/3 for which roots of the quadratic equation are real and equal.
Question: 7

Find the nonzero

Solution:

Given equation is 9x% - 3kx + k = 0

Comparing with standard quadratic equation ax? +bx+c=0
a=9b=-3kc=k

Given that the roots of equation are real and equal
Thus D =0

Discriminant D = b2 - 4ac = 0

(-3k)?-49k=0

9k?-36k=0

9kk-4)=0

9k =0ork-4)=0



k=0ork=4

But given k is non zero hence k = 4 for which roots of the quadratic equation are real and equal.
Question: 8

Find the values o

Solution:

Given equationis Bk + 1) x2 + 2(k + )x + 1 =0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=@CBk+1)b=2k+1)c=1

Given that the roots of equation are real and equal

Thus D =0

Discriminant D = b2 - 4ac = 0

(2k 4+ 2)2 - 4.(3k + 1).1 = 0 using (a + b)? = a2 + 2ab + b2
4k2 + 8k +4-12k-4=0

4k% -4k =0

4k(k-1)=0

k=0(k-1)=0

k=0k=1

The values of k are 0, 1 for which roots of the quadratic equation are real and equal.
Question: 9

Find the values o

Solution:

Given equation is (2p + 1)x2 -(Tp+2)x+(7p-3)=0
Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=0Q2p+1)b=-(7Tp+2)c=(7p-3)

Given that the roots of equation are real and equal

Thus D =0

Discriminant D = b2 - 4ac = 0

[-(7p + 2)]%-4.2p + 1).(7p - 3) = 0 using (a + b)?2 = a% + 2ab + b?
(49p2 + 28p + 4) -4(14p> +p-3) =0

49p2 + 28p + 4 - 56p% -4p + 12 =0

-7p2+24p +16=0

7p%-24p-16=0

7p%-28p +4p-16=0

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

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

(7p+4)=0o0r(p-4)=0

__4 - _4
p=—-orp=



The values of p are _—: or 4 for which roots of the quadratic equation are real and equal.

Question: 10

Find the values o

Solution:

Given equationis (p + )x2 -6 (p+ 1)x+3(P+9) =0
Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=@pP+1)b=-6(p+1)c=3(p+9)

Given that the roots of equation are equal

Thus D =0

Discriminant D = b2 - 4ac = 0

[-6(p+ 1]?-4.p+1).3(p+9) =0

36p+ NP+ 1-12p+D(Pp+9) =0
Re+DBEP+1D)-p+9]1=0

12(p+ D[3p+3-p-9]1=0

12(p+ D[2p-6]=0

(p+1)=0o0r[2p-6]=0

p=-lorp=3

The values of p are - 1, 3 for which roots of the quadratic equation are real and equal.
Question: 11

If - 5 is a root

Solution:

Given that - 5 is a root of the quadratic equation 2x% + px - 15 =0
2(-5)2-5p-15=0

5p = 35

p=7

Given equationisp (x2 +x) +k =0

px? +px+k=0

Comparing with standard quadratic equation ax? +bx+c=0
a=pb=pc=k

Given that the roots of equation are equal

Thus D =0

Discriminant D = b? - 4ac = 0

[pl2-4pk=0
72-28k=0
49 -28k =0
ke B 7
28 4

The value of k isz for which roots of the quadratic equation are equal.



Question: 12

If 3 is a root of

Solution:

Given 3 is a root of the quadratic equation x2 - x + k = 0
(3%2-3+k=0

k+6=0

k=-6

Given equation is x2+k(2x +k+2) + p=0

x2 +2kx + (k2 + 2k +p) =0

Comparing with standard quadratic equation ax? +bx+c=0
a=1b=2kc=k?+2k+p

Given that the roots of equation are equal

Thus D =0
Discriminant D = b2 - 4ac = 0
(2k)2-4.1. k2 +2k+p) =0

4k% - 4k%2 -8k -4p =0

-8k-4p=0
4p = - 8k
p=-2k

=-2.-6=12
p=12

The value of p is - 12 for which roots of the quadratic equation are equal.
Question: 13
If - 4 is a root
Solution:
Given - 4 is a root of the equation x% + 2x + 4p = 0
(-4)? +2(-4)+4p=0
8+4p=0
=-2
The quadratic equation x2 + px (1 + 3k) + 7(3 + 2k) = 0 has equal roots
Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=1b=p( + 3k)c="73 + 2k)
Thus D =0
Discriminant D = b2 - 4ac = 0
[p(1 + 3k)]2-4.1.73+ 2k) = 0
[-2(1 +3K]*-4.1.73+2k) =0
4(1 + 6k + 9k?) - 4.7(3 + 2k) = 0 using (a + b)? = a? + 2ab + b?

4(1 + 6k + 9k2 - 21 -14k) = 0



9k?-8k-20=0

9k? - 18k - 10k-20=0
9k(k - 2) + 10(k-2) =0
(9k + 10)(k-2) = 0

k= 22 ok = 2

The value of k is —Tm or 2 for which roots of the quadratic equation are equal.
Question: 14

If the quadratic

Solution:
The quadratic equation (1 + m?) x2 4+ 2mcx + c2 - a?2 = 0 has equal roots

Comparing with standard quadratic equation ax? + bx + ¢ = 0

2 2

a=(1+m?)b=2mcc=c?-a
Thus D =0

Discriminant D = b2 - 4ac = 0
(2mc)? - 4.(1 + m?)(c?-a?) =0
4m%c? - 4c? + 4a%2 - 4 m2c2 + 4 m2a2 =0
- 4c? + 4a? + 4m?2a? =

a? + m2a2 = ¢2

c2=a2(1+m?

Hence proved

Question: 15

If the roots of t

Solution:

Given that the roots of the equation (c2 - ab)x? - 2(a2 - be)x + (b2 - ac) = 0 are real and equal
Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=(c2-ab)b=-2(@@%-bc)c=(b?-ac)

Thus D =0

Discriminant D = b2 - 4ac = 0

[ -2(@@2-bc)]? - 4(c? - ab) (b? - ac) = 0

4(a? - 2a2bc + b2c?) - 4(b%c? - ac3 - ab3 + a2bc) = 0

using (a - b)%2 = a2 - 2ab + b?

a% - 2a%bc + b%c? - b2%c? + ac3 + ab3 - a%?bc =0

a*-3a%bc +ac’ +ab3 =0

a(a-3abc+c3+b3 =0

a=0or(a3-3abc+c3+b3) =0

Hence proved a = 0 or a3 + ¢3 + b3 = 3abc



Question: 16

Find the values o

Solution:

Given that the quadratic equation 2x2 + px + 8 = 0 has real roots
Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=2b=pc=28

Thus D =0

Discriminant D = b? - 4ac=0

(p)? - 4.2.820

(p)? - 64=0

p? = 64 taking square root on both sides

p=8orp=-8

The roots of equation are real for p=8 or p< - 8

Question: 17

Find the value of

Solution:

Given that the quadratic equation (a - 12)x2 + 2(a - 12)x + 2 = 0 has equal roots
Comparing with standard quadratic equation Ax2 +Bx+C=0
A=(a-12)B=2(a-12)C=2

Thus D =0

Discriminant D = B2 - 4AC=0

[2(a - 12)]? - 4(a - 12)2=0

4(a? + 144 - 24a) - 8a + 96 = 0 using (a - b)?2 = a%2 - 2ab + b2
4a% + 576 - 96a - 8a + 96 = 0

4a% - 104a + 672 =0

a?-26a+168=0

a’?-14a-12a+ 168 =0

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

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

a=14ora=12

for a = 12 the equation will become non quadratic - - (a - 12)x2 +2(@-12)x+2=0
A, B will become zero

Thus value of a = 14 for which the equation has equal roots.
Question: 18

Find the value of

Solution:

Given that the quadratic equation 9x2 + 8kx + 16 = 0 roots are real and equal.

Comparing with standard quadratic equation ax? + bx + ¢ = 0



a=9b=8kc=16

Thus D =0

Discriminant D = b2 - 4ac = 0

(8k)%2-4.9.16 = 0

64k? - 576 = 0

k? = 9 taking square root both sides

k = 43

Thus k = 3 or k = - 3 for which the roots are real and equal.
Question: 19

Find the values o

Solution:

(i) Given: kx? + 6x+ 1 =0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=kb=6c=1

For real and distinct roots: D > 0

Discriminant D = b2 - 4ac > 0

62 -4k > 0

36-4k >0

4k < 36

k<9

(ii) Given: x> -kx + 9 = 0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=1lb=-kc=9

For real and distinct roots: D > 0

Discriminant D = b2 - 4ac > 0

(-k?-4.19=k’-36>0

k? > 36

k > 6or k < - 6 taking square root both sides

(iil) 9x% + 3kx + 4 = 0

Comparing with standard quadratic equation ax? +bx+c=0
a=9b=3kc=4

For real and distinct roots: D > 0

Discriminant D = b2 - 4ac > 0

(3k)2-4.4.9=9k*-144>0

9k? > 144

k% > 16

k > 4ork < - 4 taking square root both sides



(iv) 5% -kx + 1 =0

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=bb=-kc=1

For real and distinct roots: D > 0

Discriminant D = b2 - 4ac > 0

-k)?-451=k>-20>0

k? > 20

k > 2v5 or k < -2V5 taking square root both sides

Question: 20

Ifaand b are re

Solution:

Comparing with standard quadratic equation ax? + bx + ¢ = 0
a=(a-b)b=5@+Db)c=-2(a-Db)

Discriminant D = b? - 4ac

= [5(a + b)]? - 4(a - b)(- 2(a - b))

= 25(a + b)? + 8(a - b)?

Since a and b are real and a=b then (a + b)2 > 0 (a-b)2 >0

8(a-Db)2 >0 - - - - (1) product of two positive numbers is always positive
25(a + b)%2 > 0 - - - - (2) product of two positive numbers is always positive
Adding (1) and (2) we get

8(a - b)2 + 25(a + b)? > 0 (sum of two positive numbers is always positive)
D>0

Hence the roots of given equation are real and unequal.

Question: 21

If the roots of t

Solution:

Given the roots of the equation are equation (a2 + b%)x2 - 2 (ac + bd)x + (c? + d?) = 0 are equal.
Comparing with standard quadratic equation ax? +bx+c=0
a=(a?+b?)b=-2(@ac+bd) c=(c?+d?

For real and distinct roots: D = 0

Discriminant D = b2 - 4ac = 0

[ -2(ac + bd)]? - 4(a + b?)(c? + d?) =0

4(a%c? + b2d? + 2abcd) - 4(a%c? + a?d? + b?c? + b%d?) =0
using (a + b)? = a% + 2ab + b?

4(a%c? + b2d? + 2abcd - a%c? - a%d? - b%c? - b%d?) = 0

2abcd - a2d? - b2c2 =0

- (2abcd + a2d? + b2c¢2) =0



(ad -bc)2 =0

ad = bc
a
b d

Hence proved.
Question: 22
If the roots of t

Solution:

Given the roots of the equations ax? + 2bx + ¢ = 0 are real.
Comparing with standard quadratic equation Ax% + Bx + C = 0
A=aB=2bC=c

Discriminant D; = B2 - 4AC = 0

= (2b)?2-4.ac=0

=4(b?%-ac) =0

For the equation bx? — 2\/acx + b = 0
Discriminant Dy = b? - 4ac = 0

= (—2yac)*—4.b.b=0

= 4(ac - b?) =0

= - 4(b%-ac) =0

The roots of the are simultaneously real if (1) and (2) are true together
b2-ac=0
b2 = ac

Hence proved.

Exercise : 10E

Question: 1

The sum of a natu

Solution:

Let the required number be x

According to given condition,
X + x2 = 156
x2+x-156=0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c
For the given equationa =1b =1c =- 156

=1.-156 =-156



And either of their sum or difference = b
=1

Thus the two terms are 13 and - 12
Sum=13-12=1

Product = 13.-12 =- 156

x?2 +x-156 =0

x? + 13x-12x - 156 =0
x(x+13)-12(x+13)=0
x-12)(x+13)=0

x=120rx=-13

x cannot be negative

Hence the required natural number is 12
Question: 2

The sum of a natu

Solution:

Let the required number be x

According to given condition,

X + \x = 132

putting \/x = yorx = y? we get
y> +y = 132

y:+y—132 =0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =1c =-132
=1.-132=-132

And either of their sum or difference = b
=1

Thus the two terms are 12 and - 11
Difference = 12 -11 =1

Product = 12.-11 =-132

y:+y—132 =0

y: + 12y—11y—132 = 0

yiy +12)-11(y +12) =0
(y+12)(y-11)=0
(y+12)=0o0r(y-11)=0

y = - 12 ory = 11 but y cannot be negative
Thusy =11



Now x = y

X = y squaring both sides

x = (11)2 =121

Hence the required number is 121
Question: 3

The sum of two na

Solution:

Let the required number be x and 28 - x
According to given condition,

x(28 -x) = 192
x2-28x+192=0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =-28 c =192
=1.192 =192

And either of their sum or difference = b
=-28

Thus the two terms are - 16 and - 12

Sum =-16-12 =- 28

Product = - 16.-12 =192

x?-28x + 192 =0

x% - 16x - 12x + 192 =0
x(x-16)-12(x-16) =0

x-16)(x-12)=0
x-16)=0o0r(x-12)=0

x=16o0orx=12

Hence the required numbers are 16, 12
Question: 4

The sum of the sq

Solution:

Let the required two consecutive positive integers be x and x + 1
According to given condition,

x2 + (x + 1)? =365

x2 + x2 + 2x + 1 = 365 using (a + b)?2 = a%2 + 2ab + b?
2x% + 2x - 364 =0

x2+x-182=0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:



Product = a.c
For the given equationa=1b =1c =-182
=1.-182=-182
And either of their sum or difference = b
=1
Thus the two terms are 14 and - 13
Difference = 14 -13 =1
Product = 14. - 13 =-182
x2+x-182=0
x?2 + 14x - 13x - 182 =0
x(x+14)-13(x+14)=0
x+14) (x-13)=0
(x+14)=0o0or(x-13)=0

=-14o0rx=13
x = 13 (x is a positive integer)
x+1=13+1=14
Thus the required two consecutive positive integers are 13, 14
Question: 5
The sum of the sq
Solution:
Let the two consecutive positive odd numbers be x and x + 2

According to given condition,

x? + (x + 2)2 =514

x2 + x2 + 4x + 4 = 514 using (a + b)?2 = a% + 2ab + b?
2x%2 +4x-510=0

x2 +2x-255=0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =2 c = - 255
=1.-255=-255

And either of their sum or difference = b
=2

Thus the two terms are 17 and - 15
Difference = 17 - 15 = 2

Product = 17. - 15 = - 255

x2 +2x-255=0

x? +17x - 15x - 255 =0
x(x+17)-15(x+17)=0



x+17)(x-15)=0

x+17)=0o0r(x-15)=0

x=-170rx =15

x = 15 (x is positive odd number)

Xx+2=15+2=17

Thus the two consecutive positive odd numbers are 15 and 17
Question: 6

The sum of the sq

Solution:

Let the two consecutive positive even numbers be x and (x + 2)

According to given condition,

x? + (x + 2)% = 452

x2 + x2 + 4x + 4 = 452 using (a + b)? = a% + 2ab + b?
2x% + 4x - 448 = 0

x2 +2x-224=0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b =2 c =-224
=1.-224 =-224

And either of their sum or difference = b
=2

Thus the two terms are 16 and - 14
Difference = 16 - 14 = 2

Product = 16. - 14 = - 224

x2 +2x-224=0

x? + 16x-14x-224 =0

X(x+ 16)-14(x+ 16) =0

(x+16) (x-14)=0
x+16)=0o0or(x-14)=0
x=-16o0orx=14

x = 14 (x is positive odd number)
x+2=14+2=16

Thus the two consecutive positive even numbers are 14 and 16
Question: 7

The product of tw

Solution:

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

According to given condition,



x(x + 1) = 306
x2 +x-306=0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b =1c = - 306
=1.-306 = - 306

And either of their sum or difference = b

=1

Thus the two terms are 18 and - 17
Difference = 18 - 17 =1

Product = 18. - 17 = - 306

x2+x-306=0

x?2 + 18x - 17x - 306 = 0
xx+18)-17x+18) =0
x+18)x-17)=0
(x+18)=0o0r(x-17)=0

x=-18o0orx =17

but x = 17 ( x is a positive integers)
x+1=17+1=18

Thus the two consecutive positive integers are 17 and 18
Question: 8

Two natural numbe

Solution:

Let the two natural numbers be x and (x + 3)
According to given condition,

x(x + 3) =504

x2 +3x-504=0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =3 c =-504
=1.-504 =-504

And either of their sum or difference = b
=3

Thus the two terms are 24 and - 21
Difference = 24 - 21 =3

Product = 24. - 21 = - 504

x2 + 3x-504 =0



x% + 24x - 21x - 504 = 0
Xx(x+24)-21(x+24)=0
x+24)(x-21)=0
x+24)=0o0r(x-21)=0
x=-24o0orx=21

Casel: x =21
x+3=21+3=24

The numbers are (21, 24)
Casel:x=-24
x+3=-24+3=-21

The numbers are ( - 24, - 21)
Question: 9

Find two consecut

Solution:

Let the required consecutive multiples of 3 be 3x and 3(x + 1)
According to given condition,

3x.3(x + 1) = 648
9(x% + x) = 648
X2 4+ x=72
x2+x-72=0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b=1c=-72
=1.-72=-72

And either of their sum or difference = b
=1

Thus the two terms are 9 and - 8
Difference =9-8 =1

Product =9.-8=-72
x2+9x-8x-72=0
xXxX+9-8x+9)=0
x+9)x-8)=0
x+9)=0o0r(x-8)=0
x=-9o0orx=28§

x = 8 (rejecting the negative values)
3x=3.8=24
3x+1)=3(8+9)=3.9=27

Hence, the required numbers are 24 and 27



Question: 10

Find two consecut

Solution:

Let the required consecutive positive odd integers be x and (x + 2)
According to given condition,

X (x +2) =483

x? +2x-483 =0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =2 c = - 483
=1.-483 =-483

And either of their sum or difference = b
=2

Thus the two terms are 23 and - 21
Difference = 23 - 21 = 2

Product = 23. - 21 = - 483

x? +2x-483 =0

x? + 23x-21x-483 =0
Xx(x+23)-21(x+23)=0
x+23)x-21)=0
x+23)=0o0r(x-21)=0
x=-23o0orx=21

x = 21 (x is a positive odd integer)
x+2=214+2=23

Hence, the required integers are 21 and 23
Question: 11

Find two consecut

Solution:

Let the two consecutive positive even integers be x and (x + 2)
According to given condition,

X (x + 2) =288

x? +2x-288 =0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c
For the given equationa =1b =2 c =- 288
=1.-288 =-288

And either of their sum or difference = b



=2

Thus the two terms are 18 and - 16
Difference = 18 - 16 = 2

Product = 18. - 16 = - 288

x? + 18x - 16x-288 =0
x(x+18)-16(x+ 18) =0
x+18)(x-16)=0
(x+18)=0o0r(x-16)=0

x=-180orx =16

x = 16 (x is a positive odd integer)
x+2=16+2=18

Hence, the required integers are 16 and 18
Question: 12

The sum of two na

Solution:

Let the required natural numbers x and (9 - x)
According to given condition,

1 1 1

+ =
X 9—x 2

9—x+x 1 .
) 5 taking LCM
9 1
9x —x2 2
9x —x? = 18 cross multiplying

x2—9x + 18 =0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b=-9¢c =18
=1.18=18

And either of their sum or difference = b
=-9

Thus the two terms are - 6 and - 3
Sum=-6-3=-9

Product =-6.-3 =18

Xx*—9x + 18 = 0

x*—6x —3x + 18 =10
xx-6)-3x-6)=0

x-6)x-3)=0
x-6)=00r(x-3)=0



x=6o0orx=3

Case I: whenx =6

9-x=9-6=3

Case II: whenx =3

9-x=9-3=6

Hence required numbers are 3 and 6.
Question: 13

The sum of two na

Solution:

Let the required natural numbers x and (15 - x)
According to given condition,

1 N 1 3
x 15—x 10
taking LCM

15—x +x 3

x(15—x) 10

cross multiplying

15 3
15x —x2 10
15x —x? = 50

x2—16x + 50 = 0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =-15¢ = 50
= 1.50 =50

And either of their sum or difference = b
=-15

Thus the two terms are - 10 and - 5
Sum=-10-5=-15

Product = - 10. -5 = 50

Xx?— 10x —5x + 50 = 0
x(x-10)-5(xx-10)=0
x-5)x-10)=0
(x-5)=00r(x-10)=0
x=5o0orx=10

Case I: whenx =5

15-x=15-5=10

Case II: when x = 10

15-x=15-10=5



Hence required numbers are 5 and 10.
Question: 14

The difference of

Solution:

Let the required natural numbers x and (x + 3)

x<x+3

ThusE =
X X+ 3

According to given condition,

1 1 3

X x+3=ﬁ

taking LCM
X+ 3—-x 3

X(x + 3) 28

3 3
x2 4+ 3x 28

cross multiplying
x? + 3x = 28
x2+3x—28 =0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =3 c = - 28
=1.-28=-28

And either of their sum or difference = b
=3

Thus the two terms are 7 and - 4
Difference =7-4 =3

Product = 7. -4 = - 28

x?+3x—28 =0

x* + 7x —4x —28 =0
xx+7)-4(x+7)=0
x-4)x+7)=0
x-4)=0o0orx+7)=0
x=4orx=-7

x=4(x<x+3)

x+3=4+3=7

Hence required numbers are 4 and 7.
Question: 15

The difference of



Solution:
Let the required natural numbers x and (x + 5)

X<x+5

1

X+23

Thus 1 =
X

According to given condition,

1 1 5

X x+5=ﬁ

taking LCM

X +5—x 5
X(x+5) 14

5 5

x2 + 5x 14
cross multiplying
x* + 5x = 14

x> +5x—14 =0

Using the splitting middle term - the middle term of the general equation ax* + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b=5c=-14
=1.-14=-14

And either of their sum or difference = b

=5

Thus the two terms are 7 and - 2

Difference =7-2 =5
Product=7.-2=-14

x>+ 7x —2x —14 =0
x(x+7)-2x+7)=0

x-2)x+7)=0

x-2)=0orx+7)=0

x=20rx=-7

x=2(x<x+3)

x+5=24+5=7

Hence required natural numbers are 2 and 7.
Question: 16

The sum of the sq

Solution:

Let the required consecutive multiples of 7 be 7x and 7(x + 1)

According to given condition,

(7x)% + [7(x + 1)]? = 1225



49 x2 + 49(x% + 2x + 1) = 1225 using (a + b)? = a2 + 2ab + b?
49 x2 + 49x2 + 98x + 49 = 1225

98x2 + 98x-1176 = 0

x2+x-12=0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b=1c=-12
=1.-12=-12

And either of their sum or difference = b
=1

Thus the two terms are 4 and - 3
Difference =4-3 =1

Product =4.-3=-12

x2 +4x-3x-12=0
xx+4)-3x+4)=0
x-3)x+4)=0
x-3)=0orx+4)=0
x=3o0rx=-4

when x = 3,

7x =7.3 =21
7x+1)=7(3+1)=7.4=28
Hence required multiples are 21, 28.
Question: 17

The sum of a natu

Solution:

Let the required natural numbers x

According to given condition,

+1 65
X X 8
x2+ 1 65

X 8

8x? + 8 = 65x
8x2—65x + 8 =0

Using the splitting middle term - the middle term of the general equation ax* + bx + ¢ = 0 is
divided in two such values that:

Product = a.c
For the given equationa=8b =-65¢c =8
= 8.8 =64

And either of their sum or difference = b



=-65

Thus the two terms are - 64 and - 1
Difference = -64 -1 =-65
Product =-64.-1 =64
Bx’—64x —x + 8 =0
8xx-8)-1x-8)=0
x-8)@B8x-1)=0
x-8)=00rB8x-1)=0
x=8o0orx=1/8

x = 8 (x is a natural number)
Hence the required number is 8.
Question: 18

Divide 57 into tw

Solution:

Let the two consecutive positive even integers be x and (57 - x)
According to given condition,

x (57 -x) = 680

57x - x* = 680

x? - 57x-680 =0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =-57 c = - 680
=1.-680 =-680

And either of their sum or difference = b
= - 57

Thus the two terms are - 40 and - 17
Sum =-40-17 =-57

Product = - 40.-17 = - 680

x? - 57x-680 =0

x% - 40x - 17x - 680 = 0
Xx(x-40)-17(x-40)=0
(x-40)(x-17)=0
x-40)=0orx-17)=0

x=40o0orx =17

When x = 40

57 -x=57-40=17

When x = 17

57 -x=57-17 =40



Hence the required parts are 17 and 40.
Question: 19

Divide 27 into tw

Solution:

Let the two parts be x and (27 - x)
According to given condition,

1+ 1 3
X 27-x 20

27T—x + X 3
x(27—x) 20

On taking the LCM

27 3
27x —x2 20

27x —x% = 180
On Cross multiplying
x2— 27x + 180 = 0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =-27 ¢ =180
=1.-180=-180

And either of their sum or difference = b
=-27

Thus the two terms are - 15 and - 12
Sum =-15-12=-27

Product = - 15.-12 =180

x?—15x —12x + 180 = 0
x(x-15)-12(x-15)=0
x-15)(x-12)=0
(x-15)=0o0or(x-12)=0
x=150rx=12

Case I: when x = 12

27 -x=27-12=15

Case II: when x = 15

27 -x=27-15=12

Hence required numbers are 12 and 15.
Question: 20

Divide 16 into tw

Solution:

Let the larger and the smaller parts be x and y respectively.



According to the question

2x2 =y2 + 164 - - - (2)

From (1) x=16-y---(3)

From (2) and (3) we get

2(16 - y)2 = y2 + 164

2(256 - 32y + y2) = y2 + 164 using (a + b)?2 = a% + 2ab + b?
512 - 64y + 2y% = y% + 164

y2 - 64y + 348 = 0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa = 1b = - 64 c = 348
=1.348 = 348

And either of their sum or difference = b
=-64

Thus the two terms are - 58 and - 6

Sum =-58-6=-64

Product = - 58. - 6 = 348

y2 - 64y + 348 =0

y? - 58y - 6y + 348 = 0
y(y-58)-6(y-58) =0
(y-58)(y-6)=0
(y-58)=0o0r(y-6)=0

y=6(y<16)

putting the value of y in (3), we get
x=16-6

=10

Hence the two natural numbers are 6 and 10.
Question: 21

Find two natural

Solution:

Let the two natural numbers be x and y.
According to the question

X2 +y2=25(x+y)----- (1)
x2+y2=50(x-y)----(2)

From (1) and (2) we get

25(x+y) =50(x-y)

X+y=2(x-y)



X+y=2x-2y

y+2y=2x-X

From (2) and (3) we get

(By)* +y* = 50(3y - y)

9y? +y? = 50(3y - y)

10 y2 = 100y

y =10

From (3) we have,

x =3y =3.10 = 30

Hence the two natural numbers are 30 and 10.
Question: 22

The difference of

Solution:

Let the larger number be x and smaller number be y.

According to the question

y2=4x------ (2)
From (1) and (2) we get
x% - 4x = 45
x2-4x-45=0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =-4c =-45
=1.-45=-45

And either of their sum or difference = b
=-4

Thus the two terms are - 9 and 5
Sum=-9+5=-4

Product = - 9.5 =-45

x2-9x +5x-45=0

Xx(x-9)+5(x-9)=0

x+5)x-9=0

x+5)=00r(x-9 =0

x=-5orx=9

x=9

putting the value of x in equation (2), we get

y2=4.9 =36



taking square root

y=6

Hence the two numbers are 9 and 6
Question: 23

Three consecutive

Solution:

Let the three consecutive positive integers be x, x + 1, x + 2
According to the given condition,

X2 + (x + 1)(x + 2) = 46

x2 +x?+3x+2 =146

2x% + 3x-44 =0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=2b =3c=-44
=2.-44=-88

And either of their sum or difference = b
=3

Thus the two terms are 11 and - 8
Sum=11-8=3

Product = 11. -8 =- 88

2x% + 3x-44 =0

2x% + 11x-8x-44 =0

x(2x +11)-4(2x+11)=0
2x+11)x-4)=0

x=4or-11/2

x = 4 (x is a positive integers)

When x =4

x+1=44+1=5

X+2=4+2=6

Hence the required integers are 4, 5, 6
Question: 24

A two - digit num

Solution:

Let the digits at units and tens places be x and y respectively.
Original number = 10y + x

According to the question

10y +x=4(x +y)

10y + x = 4x + 4y



3x-6y=0

x=2y----(1)
also,

10y + x = 2xy
Using (1)

10y + 2y = 2.2yy

12y = 4y?

y =3

From (1) we get
x=23=6

Original number = 10y + x
= (10.3) + 6 = 36
Question: 25

A two - digit num
Solution:

Let the digits at units and tens place be x and y respectively

xy = 14

14

y=2---—-

X
According to the question
(10y +x) +45=10x+y
9y - 9x = - 45

From (1) and (2) we get

14
— —x=-5
X
14 — x?
= -5
X
14 - x2 = - 5x

x2-5x-14=0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b=-5c=-14
=1.-14=-14

And either of their sum or difference = b
=-5

Thus the two terms are - 7 and 2

Difference =-7+2=-5

Product=-7.2=-14



x2-5x-14=0
x2-7x+2x-14=0
x(x-7)+2(x-7)=0
x+2)x-7)=0

x=70rx=-2

x = 7 (neglecting the negative part)
Putting x = 7 in equation (1) we get
y=2

Required number = 10.2 + 7 = 27
Question: 26

The denominator o

Solution:

Let the numerator be x

Denominator = x + 3

Original number =

X+ 3
X 4 1 9
x+3 X 710

X+ 3
On taking the LCM

X +x+3 29
X + 3 x 10

X2+ (x+3)2 29
x(x+3) 10

2 -] -
% — 2 {using (a + b)? = a% + 2ab + b?)

xZ + 3x

2x* +6x+ 9 29
x2 +3x 10

29x2 + 87x = 20x2 + 60x + 90
9x% 4+ 27x-90 =0

9(x2 +3x-10) =0
x2+3x-10=0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b=3c=-10
=1.-10=-10

And either of their sum or difference = b
=3

Thus the two terms are 5 and - 2
Difference =5-2=3

Product =5.-2=-10



x2 +5x-2x-10=10
xx+5)-2x+5)=0
x+5x-2)=0
x+5)=0o0rx-2)=0
x=20rx=-5

x = 2 (rejecting the negative value)
So numerator is 2
Denominator=x+3=2+3=5
So required fraction is 2/5

Question: 27

The numerator of

Solution:

Let the denominator of required fraction be x

Numerator of required fraction be = x - 3

- x—3
Original number = —
X

If 1 is added to the denominator, then the new fraction will become :%31

According to the given condition,

x—3 XxX—3 1
x+1 X 15

x—3 x-3 1
X+ 1 x 15

(x—3)x+ 1)—x(x—3) 1

X(x + 1) 15
x2—2x—3—-x% + 3x 1

X2 + x - 15
x—3 1
x2+x 15

x2 + x = 15x - 45
x2-14x +45 =0

Using the splitting middle term - the middle term of the general equation ax* + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =-14 ¢ =45
= 1.45 =45

And either of their sum or difference = b
=-14

Thus the two terms are - 9 and - 5
Sum=-9-5=-14

Product =-9.-5=-45

x2-14x + 45 =0



x2-9x-5x+45=0
xx-9)-5x-9) =0
x-9x-5=0
x=9o0rx=>5

Casel:x=5

x—3 5-3 2
x 5 5

Casell: x=9

x—3 9-3 5] 2

-~ =5 T 5-3 (Rejected because this does not satisfy the condition given)
X

. . .2
Hence the required fraction is -
b=

Question: 28

The sum of a numb

Solution:

Let the required number be x.

According to the given condition,

+1 21
X - = 2—
X 30
x2+ 1 61

x 30

30x2 + 30 = 61x
30x%2-61x+30=0

Using the splitting middle term - the middle term of the general equation ax* + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =30b =-61 c = 30
= 30.30 = 900

And either of their sum or difference = b
=-61

Thus the two terms are - 36 and - 25
Sum = - 36 - 25 =-61

Product = - 36. - 25 = 900

30x2 - 36x - 25x + 30 = 0

6x(5x - 6) - 5(5x-6) =0

(5x-6) (6x-5)=0
(5x-6)=0or(6x-5)=0

5 6
X_GOIX_B

Hence the required number isg or

[

Question: 29



A teacher on atte

Solution:

Let there be x rows

Then the number of students in each row will also be x
Total number of students x% + 24

According to the question,

(x + 1)2-25 = x% + 24 using (a + b)2 = a2 + 2ab + b?
x2+2x+1-25-x2-24=0

2x-48=0

x =24

Total number of students = 242 + 24 = 576 + 24 = 600
Question: 30

300 apples are di

Solution:

Let the total number of students be x

According to the question

300 300

X x+10=

300(x + 10)-300x

x(x + 10) = 1 taking LCM

300x + 3000 — 300x
x2 + 10x

3000 = x? + 10x cross multiplying
x? + 10x— 3000 = 0

Using the splitting middle term - the middle term of the general equation ax* + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =10 ¢ = - 3000
= 1.-3000 = - 3000

And either of their sum or difference = b

=10

Thus the two terms are 60 and - 50

Difference = 60 - 50 = 10

Product = 60. - 50 = - 3000

x? + 60x - 50x - 3000 = 0

x(x + 60) - 50(x + 60) =0

x+60)(x-50)=0
x-50)=0o0rx+60)=0
x=500orx=-60

x cannot be negative thus total number of students = 50



Question: 31

In a class test,

Solution:

Let Kamal's marks in mathematics and English be x and y, respectively

According to the question

Also (x + 3)(y - 4) = 360

(x + 3)(40 - x - 4) = 360 from (1)
(x + 3)(36 - x) = 360

36x - x2 + 108 - 3x = 360
33x-x%2-252=0

x2-33x +252=0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b = - 33 ¢ = 252
=1.-252 =252

And either of their sum or difference = b
=-33

Thus the two terms are - 21 and - 12

Sum =-21-12 =-33

Product = - 21. - 12 = 252

x? - 33x + 252 =0

x2 - 21x - 12x + 252 =0
x(x-21)-12(x-21)=0

x-21)(x-12)=0
x-21)=0o0r(x-12)=0

x=2lorx=12

ifx =21

y=40-21=19

Kamal's marks in mathematics and English are 21 and 19
ifx =12

y=40-12 =28

Kamal's marks in mathematics and English are 12 and 28
Question: 32

Some students pla

Solution:

Let x be the number of students who planned picnic

Original cost of food for each member = Rs.&jﬂ



5 students failed to attend the picnic, so (x - 5) students attended the picnic

2000

X—a

New cost of food for each member = Rs

According to the question

2000 2000
X—5 X

20

2000x—2000x + 10000

= 20 taking LCM

x(x—5)
10000 20
X2—5x

x2 - 5x = 500 cross multiplying
x% - 5x - 500 = 0

Using the splitting middle term - the middle term of the general equation ax* + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =-5c =-500
=1.-500 = - 500

And either of their sum or difference = b
=-5

Thus the two terms are - 25 and 20

Sum =-25+20=-5

Product = - 25.20 = - 500

x? - 5x - 500 =0

x? - 25x + 20x - 500 = 0

X(x-25) +20(x-25)=0
(x+20)(x-25)=0
(x+20)=0o0r((x-25)=0

x=-200rx =25

x cannot be negative thus x = 25

The number of students who planned picnic =x-5=25-5 = 20

Cost of food for each member = Rs. jt_m? = Rs.%) = Rs.100

== ]

Question: 33
If the price of a
Solution:

Let the original price of the book be Rs x

Number of books bought at original price for 600 = ﬂ

X

If the price of a book is reduced by Rs. 5, then new price of book is Rs (x - 5)

Number of books bought at reduced price = ﬂ

X—a

According to the question - -



600 600

Xx—5 X

600x — 600x + 3000

x(x—5)
3000
X2 —bx
x% - 5x = 750

x%2-5x-750 =0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =-5c¢ =-750
=1.-750 =-750

And either of their sum or difference = b
=-5

Thus the two terms are - 30 and 25
Difference = -30+25=-5

Product = - 30.25 = - 750

x? - 5x-750 =0

x? - 30x + 25x - 750 = 0

x(x-30) +25(x-30)=0
(x+25)x-30)=0
(x+25)=00r(x-30)=0

x=-25,x=30

x = 30 (Price cannot be negative)

Hence the original price of the book is Rs 30.
Question: 34

A person on tour

Solution:

Let the original duration of the tour be x days

Original daily expenses = RS.@

If he extends his tour by 4 days his daily expenses = Rs. 222

X+ 4
According to the question - -

10800 1080
X X+ 4

10800x+ 43200—-10800x
x(x+4)

= 90 taking LCM

43200
X2 + 4x

x2 + 4x = 480 cross multiplying



x%2 +4x-480=0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b =4 c =-480
=1.-480 =-480

And either of their sum or difference = b
=4

Thus the two terms are 24 and - 20
Difference = 24 -20 =4

Product = 24. - 20 = - 480

x? + 24x - 20x - 480 = 0

X(x +24)-20x+24)=0
x+24)(x-20)=0
(x+24)=0o0r(x-20)=0

x=-24,x =20

x = 20 (number of days cannot be negative)
Hence the original price of tour is 20 days
Question: 35

In a class test,

Solution:

Let the marks obtained by P in mathematics and science be x and (28 - x) respectively
According to the given condition,

(x+ 3)(28-x-4) =180

(x + 3)(24 -x) =180

-x2 4+ 21x + 72 = 180

x2-21x + 108 =0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =-21 ¢ =108
=1.108 =108

And either of their sum or difference = b
=-21

Thus the two terms are - 12 and - 9
Difference = - 12 -9 =-21

Product = -12.-9 =108

x?-12x-9x + 108 =0
xx-12)-9(x-12)=0



x-12)(x-9)=0

x-12)=0o0r(x-9) =0

x=12,x=9

When x = 12,

28-x=28-12=16

Whenx =9,

28-x=28-9=19

Hence he obtained 12 marks in mathematics and 16 science or
He obtained 9 marks in mathematics and 19 science.
Question: 36

A man buys a numb

Solution:

Let the total number of pens be x

According to the question - -

180 180
X X+ 3

180(x + 3)-180x
x(x+3)

= 3 taking LCM

180x + 540 — 180x
X2 + 3x

540 = 3x2 + 9x cross multiplying
3x2 + 9x - 540 = 0
x2 +3x-180=0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b =3c =-180
=1.-108 =-180

And either of their sum or difference = b
=3

Thus the two terms are 15 and - 12
Difference = 15-12 =3

Product = 15. - 12 =-180

x%2 + 15x - 12x - 180 = 0

X(x+ 15)-12(x+15) =0
(x+15)x-12)=0
(x+15)=00r(x-12)=0

x=-15,x=12

x = 12 (Total number of pens cannot be negative)

Hence the Total number of pens is 12



Question: 37

A dealer sells an

Solution:

Let the cost price of the article be x
Gain percent x%

According to the given condition,

X + %}x = 75 (cost price + gain = selling price)

100x + x°
100

= 75 taking LCM

by cross multiplying
x2 + 100x = 7500
x2 + 100x - 7500 = 0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1 b = 100 c = - 7500
=1.-7500 = - 7500

And either of their sum or difference = b
=100

Thus the two terms are 150 and - 50
Difference = 150 - 50 = 100

Product = 150. - 50 = - 7500

x% + 150x - 50x - 7500 = 0

x(x + 150) - 50(x + 150) = 0

(x+150) (x-50)=0
(x+150)=0o0r(x-50)=0

x = 50 (x # - 150 as price cannot be negative)
Hence the cost price of the article is Rs 50
Question: 38

One year ago, am

Solution:

Let the present age of son be x years

The present age of man = x% years

One year ago age of son = (x - 1)years

age of man = (x2 - 1)years

According to given question, One year ago, a man was 8 times as old as his son
x2-1=8(x-1)

x?-1=8x-8

x2-8x+7=0



x2-7x-x+7=0
x(x-7)-1x-7)=0
x-7)(x-1)=0
x=1lorx=7

Man’s age cannot be 1 year
Thus x = 7

Thus the present age of son is 7 years

The present age of man is 72 = 49 years
Question: 39

The sum of the re

Solution:

Let the present age of Meena be x years
Meena’s age three years ago = (x - 3) years
Meena’s age five years hence = (x + 5) years

According to given question

1 . 1 1
x—3 x+5 3
x+5+x-—3 1
(x—3)(x+ 5 3

2% + 2 1

(x2 + 2x—15) 3
x2 +2x-15=6x+ 6
x2-4x-21=0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b=-4c¢c=-21
=1.-21=-21

And either of their sum or difference = b
=-4

Thus the two terms are - 7 and 3
Sum=-7+3=-4

Product = -7.3 = - 21
x2-7x+3x-21=0
xx-7)+3x-7)=0

x-7)x+3)=0

x=-3orx=7

x = 7 age cannot be negative

Hence the present age of Meena is 7 years

Question: 40



The sum of the ag

Solution:

Let the present age of boy and his brother be x years and (25 - x) years
According to given question

x(25 -%x) =126

25% - x% = 126

x? - 25x + 126 = 0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =-25¢c =126
=1.126 = 126

And either of their sum or difference = b

=-25

Thus the two terms are - 18 and - 7

Sum =-18-7=-25

Product =-18.-7 =126

x2-18x-7x+ 126 =0

Xx(x-18)-7(x-18)=0

x-18)(x-7)=0

x=18orx=7

x = 18 (Present age of boy cannot be less than his brother)
ifx=18

The present age of boy is 18 years and his brother is (25 - 18) = 7years
Question: 41

The product of Ta

Solution:

Let the present age of Tanvy be x years

Tanvy’s age five years ago = (x - 5) years
Tanvy’s age eight years from now = (x + 8) years
(x-5)x+8)=230

x? + 3x - 40 = 30

x2+3x-70=0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c
For the given equationa=1b=3c=-70
=1.-70=-70

And either of their sum or difference = b



=3

Thus the two terms are 10 and - 7
Difference = 10-7 = 3

Product = 10. -7 =-70

x2 +10x-7x-70 =0
Xx(x+10)-7(x+10)=0
x+10)x-7)=0

x = - 10 or x = 7 (age cannot be negative)
x=17

The present age of Tanvy is 7 years
Question: 42

Two years ago, a

Solution:

Let son’s age 2 years ago be x years, Then
man’s age 2 years ago be 3x? years

son’s present age = (x + 2) years

man’s present age = (3x2 + 2)years

In three years’ time :

son’s age = (x + 2 + 3) = (x + 5) years
man’s age = (3x2 + 2 + 3)years = (3x2 + b) years
According to question

Man’s age = 4 son’s age

3x? + 5 =4(x + 5)

3x% + 5 =4x + 20

3x2-4x-15=0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =3b=-4c=-15
=3.-15=-45

And either of their sum or difference = b
=-4

Thus the two terms are - 9 and 5
Difference =-9 +5=-4

Product = - 9.5 = - 45
3x?-9x + 5x-15=0
3x(x-3)+5x-3)=0

x-3)3x+5) =0
x-3)=0o0r(3x+5)=0



x = 3 or x = - 5/3 (age cannot be negative)

x=3

son’s present age = (3 + 2) = Syears

man’s present age = (3.3% + 2) = 29years

Question: 43

A truck covers a

Solution:

Let the first speed of the truck be x km/h
130

Time taken to cover 150 km = —

X
New speed of truck = x + 20 km/h

200

x+ 20

Time taken to cover 200 km = h

According to given question

150 200

+ =
X X + 20

150x + 3000 + 200x
x(x + 20)

350x + 3000
x(x + 20)

350x + 3000 = 5(x% + 20x)
350x + 3000 = 5x2 + 100x
5x% - 250x - 3000 = 0

x2 - 50x - 600 = 0

Using the splitting middle term - the middle term of the general equation ax* + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =-50c =- 600
=1.-600 =-600

And either of their sum or difference = b
=-50

Thus the two terms are - 60 and 10
Difference = - 60 + 10 = - 50

Product = - 60.10 = - 600

x% - 60x + 10x - 600 = 0

X (x-60)+10x-60)=0
(x-60)(x+10)=0

x=60o0orx=-10

x = 60 (speed cannot be negative)

Hence the first speed of the truck is 60 km/hr

Question: 44



While boarding an

Solution:

Let the original speed of the plane be x km/h
Actual speed of the plane = (x + 100) km/h

Distance of journey = 1500km

1500

—h

Time taken to reach destination at original speed =

1500

Time taken to reach destination at actual speed = 100
X

According to given question
30 mins = 1/2 hr

1500 1500 . 1
X X+ 100 2
1

1500 1500
X x + 100 2

1500x + 150000 — 1500x 1

x(x + 100) 2
150000 1
x(x + 100) 2
x% + 100x = 300000
x% + 100x - 300000 = 0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1 b = 100 c = - 300000
= 1.-300000 = - 300000

And either of their sum or difference = b

=100

Thus the two terms are 600 and - 500

Difference = 600 - 500 = 100

Product = 600. - 500 = - 300000

x% + 600x - 500x + 300000 = 0

X (x + 600) - 500(x + 600) =0

(x + 600)(x-500)=0

x = - 600 or x = 500

x = 500 (speed cannot be negative)

Hence the original speed of the plane is 500 km/hr
Question: 45

A train covers a

Solution:

Let the usual speed of the train be x km/h



Reduced speed of the train = (x - 8) km/h

Distance of journey = 480km

Time taken to reach destination at usual speed = 2%
X

Time taken to reach destination at reduced speed = ﬂ; h
—

According to given question

480 480
X—8
480 480
= _—_— =
X—8 X
480x — 480x + 3840
x(x—8) B
3840

Txeoe)

= x? - 8x = 1280
=x?-8x-1280=0

= x? - 40x + 32x - 1280 = 0

=x(x -40) + 32(x-40) =0
=x-40)x+32)=0
=>x=40o0rx = - 32

= x = 40 (speed cannot be negative)
Hence the usual speed of the train is 40 km/h
Question: 46

A train travels a

Solution:

Let the first speed of the train be x km/h

Time taken to cover 54 km = 2= h
X

New speed of train = x + 6 km/h

63
X+6

h

Time taken to cover 63 km =

According to given question

54 63
= 1 —
X X+ 6

34x+ 324 + 63x
5 -
x(x +6)

= 3Taking LCM
= 117x + 324 = 3(x% + 6x)

= 117x + 324 = 3x2 + 18x
=3x%2-99x-324=0
=x2-33x-108=0
=x?-36x+3x-108=0
=2x(x-36)+3(x-36)=0



=x-36)x+3)=0

=x=36o0orx=-3

= x = 36 (speed cannot be negative)

Hence the first speed of the train is 36 km/hr
Question: 47

A train travels 1

Solution:

Let the usual speed of the train be x km/h

Time taken to cover 180 km = %) h

New speed of train = x + 9 km/h

180

x+9

Time taken to cover 180 km =

h

According to the question

180 180

X x+9=

180(x + 9 —x) .
X(x + 9) -

180.9
xX(x +9)

1620
X(x+9)
1620 = x2 + 9x

x%2 + 9x - 1620 = 0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b =9c =- 1620
=1.-1620 =-1620

And either of their sum or difference = b

=9

Thus the two terms are 45 and - 36
Difference = -36 +45=9

Product = - 36.45 = - 1620

x% + 45x - 36x + 1620 = 0

x(x +45)-36(x+45)=0
(x+45)(x-36)=0

x = - 45 or x = 36 (but x cannot be negative)
x = 36

Hence the usual speed of the train is 36 km/h

Question: 48



A train covers a
Solution:

Let the original speed of the train be x km/h

Time taken to cover 90 km = % h

New speed of train = x + 15 km/h

90

x+ 15

Time taken to cover 90 km =

According to the question

90 90 1

X x+15 2

90(x + 15)—90x 1

x(x + 15) 2

90x + 1350 —90x 1
X(x + 15) 2
1350 1

x(x + 15) T2
2700 = x% + 15x%
x2 + 15x - 2700 =0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa = 1b =15 ¢ = - 2700
=1.-2700 =-2700

And either of their sum or difference = b

=15

Thus the two terms are - 45 and 60

Difference = 60 - 45 = 15

Product = 60. - 45 = - 2700

x? + 60x - 45x - 2700 = 0

x(x + 60) - 45(x + 60) = 0
(x+60)(x-45)=0

x = - 60 or x = 45 (but x cannot be negative)

x =45

Hence the original speed of the train is 45 km/h
Question: 49

A passenger train

Solution:

Let the usual speed of the train be x km/h

Time taken to cover 300 km = ?h

New speed of train = x + 5 km/h



300

X+5

Time taken to cover 90 km = h

According to the question

300 300

X }={+5=

300(x + 5) —300x
x(x + b)

300x + 1550 — 300x
X(x + 5)

1550
X(x+5)
750 = x2 + 5%
x%2 + 5x-750 =0

Using the splitting middle term - the middle term of the general equation ax* + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b =5c¢c =- 750
=1.-750 =-750

And either of their sum or difference = b
=5

Thus the two terms are - 25 and 30
Difference = 30 - 25 =5

Product = 30. - 25 = - 750

x? + 30x - 25x - 750 = 0

x(x +30)-25(x+30)=0
(x+30)(x-25)=0

x = - 30 or x = 25 (but x cannot be negative)
x =25

Hence the usual speed of the train is 25 km/h
Question: 50

The distance betw

Solution:

Let the speed of Deccan Queen be x km/h
Speed of another train = (x - 20)km/h
According to the question

192 192 48

x—20 X 25
4
Xx—20 x 60

4x—4(x-20)

= -~ taking LCM
x(x—20) 60



4x — 4% + 80 1
x(x—20) 60

80 1

x(x—20) 60
4800 = x2 - 20x cross multiplying
x? - 20x - 4800 = 0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1 b = - 20 ¢ = - 4800
=1.-4800 = - 4800

And either of their sum or difference = b

=-20

Thus the two terms are - 80 and 60

Difference = - 80 + 60 = - 20

Product = - 80.60 = - 4800

x? - 80x + 60x - 4800 = 0

x(x-80) + 60(x-80)=0

(x-80)(x+60)=0

x = 80 or x = - 60 (but x cannot be negative)
Hence the speed of Deccan Queen is 80 km/hr
Question: 51

A motor boat whos

Solution:

Let the speed of stream be x km/h

Speed of boat is 18 km/hr

= Speed of boat in downstream = (18 + x)km/h
= Speed of boat in upstream = (18 - x)km/h

. . o ~ distance . .
As, distance = spped X time = Lime —W = Time taken by boat in downstream to travel

¥

15+ x

24 Km = hours

24 24 24
- hours= — =1
18 —x 18—x 18 + x

= Time taken by boat in upstream to travel 24 Km =

1 1 1

= JRE—

18—x 18 + x 24

18 + x— (18 —x) 1

(18 + x)(18-x) 24

2x

182—x=

= 2—14 [using (a + b)(a - b) = a2 - b?]

= 324 - x2 = 48x

=x2 +48x-324 =0



=x? + 54x - 6x-324 =0
=>xx+54)-6(x+54)=0
=(x+54)x-6)=0
=x=-540rx=26

(but speed cannot be negative)
=x=0

Hence the speed of stream is 6 km/h
Question: 52

The speed of a bo

Solution:

Let the speed of stream be x km/h
Speed of boat is 8 km/hr

Speed downstream = (8 + x)km/h
Speed upstream = (8 - x)km/h

22 + 15 .
8 + x 8—x

22(8—%) + 15(8 + %)
(8—x)(8 + x) B

176 —22x + 120 + 15hx
(8 + x)(8—x) N

296 —7x
82 — X2

296 - 7x = 320 - 5x2
5%2 - 7x-24 =0

Using the splitting middle term - the middle term of the general equation ax* + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=5b=-7c=-24
=5.-24=-120

And either of their sum or difference = b
=-7

Thus the two terms are 8 and - 15
Difference = 8 - 15 =-7

Product =8.-15=-120

5x2 - 7x - 24 =0

5x2 - 15x + 8x-24 =0
5x(x-3)+8(x-3)=0
(5x+8)(x-3)=0

x=3o0rx=-28/5

(but x cannot be negative)



x=3

Hence the speed of stream is 3 km/hr
Question: 53

A motorboat whose

Solution:

Let the speed of stream be x km/h
Speed of boat is 9km/hr

Speed downstream = (9 + x)km/h
Speed upstream = (9 - x)km/h

Distance covered downstream = Distance covered upstream = 15km

Total time taken = 3 hours 45 minutes = 3 + g = % = % hrs
15 15 15
+ = —
9 + x 9—-x 4
1 N 1 1
9+x 9-x 4

9-x+9+x _ } .
Pi00-x 1 taking LCM
18 1

(9+x)(O9-x) 4

81 - x2 = 72 cross multiplying

x2 =81-72

x2 = 9 taking square root

x = 3 or - 3 (rejecting negative value)
Hence the speed of stream is 3 km/hr
Question: 54

A takes 10 days 1

Solution:

Let B take x days to complete the work
Work one by B in one day 2
X
A will take (x - 10) days to complete the work

Work one by B in one day Y_—lm

According to the question

1 1 1

x+x—10 12

Xx—10 + x 1
(x)(x—10) 12

2x — 10 1
(x2—10x) 12

x%2 - 10x = 12 (2x - 10)

x% - 10x = 24x - 120



x2-34x + 120 =0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b =-34 ¢ =120
=1.120 =120

And either of their sum or difference = b
=-34

Thus the two terms are - 30 and - 4
Sum=-30-4=-34

Product = -30.-4 =120

x?-30x-4x + 120 =0
x(x-30)-4(x-30)=0

(x-30)(x-4)=0

x=30o0orx=4

x = 30 (number of days to complete the work by B cannot be less than A)
B completes the work in 30 days

Question: 55

Two pipes running

Solution:

Let one pipe fills a cistern in x mins.

Other pipe fills the cistern in (x + 3) mins.

Running together can fill a cistern in 3 1—13 minutes = 40/13 mins

Part filled by one pipe in 1min = =
X
1
Xx+3

Part filled by other pipe in 1min =

Part filled by both pipes Running together in 1min = 3 + =

X x+3

1 1 13

x+x+3 40

X+3 +x 13
x(x + 3) 40

2x + 3 13
X(x +3) 40

13x2 + 39x = 80x + 120
13x2-41x-120=0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c
For the given equationa =13 b =-41c=-120
=13.-120 =- 1560



And either of their sum or difference = b
=-41

Thus the two terms are - 65 and 24
Difference = - 65 + 24 = - 41

Product = - 65.24 = - 1560

13x% - 65x + 24x - 120 = 0

13x(x-5) + 24(x-5)=0

(x-5)(13x+24)=0

x-5)=0(13x+24)=0

x=5o0rx=-24/13

x = 5 (speed cannot be negative fraction)

Hence one pipe fills a cistern in 5 minutes and other pipe fills the cistern in (5 + 3) = 8 minutes.
Question: 56

Two pipes running

Solution:

Let the time taken by one pipe to fill the tank be x minutes
The time taken by other pipe to fill the tank = x + 5 minutes
Volume of tank be V

Volume of tank filled by one pipe in x minutes =V

Volume of tank filled by one pipe in 1 minutes = V/x

Volume of tank filled by one pipe in 11 51 minutes = ¥ ) 11§ =Y _%
b 4 X

v 1 v 100
-.11- = - —
x+5 9 xX+3 9

Volume of tank filled by other pipe in 11 51 minutes =

Volume of tank filled by one pipe in 11 51 minutes + Volume of tank filled by other pipe in 1 lé
minutes =V

lOOV(l N 1 ) v
9 X x+5/
1 1 9

x+x+5_10

0
XxX+56+x 9

x(x+5) 100

5+ 2x 9
x(x +5) 100

200x + 500 = 9x2 + 45x%
9%2 - 155x - 500 = 0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c
For the given equationa = 9b =- 155 c = - 500
= 9.-500 = -4500

And either of their sum or difference = b



=-155

Thus the two terms are - 180 and 25
Difference = - 180 + 25 = - 155
Product = - 180.25 = - 4500

9x2 - 180x + 25x - 500 = 0

9x(x - 20) + 25(x-20) =0

(x-20)(9x+25)=0

x-20)=0(9x+25)=0

x =20 orx = -25/9

x = 20 (time cannot be negative fraction)

Hence one pipe fills the tank in 20 mins. and other pipe fills the cistern in (20 + 5) = 25 mins
Question: 57

Two water taps to

Solution:

Let the time taken by tap of smaller diameter to fill the tank be x hours
The time taken by tap of larger diameter to fill the tank = x - 9 hours
Let the volume of the tank be V

Volume of tank filled by tap of smaller diameter in x hours =V

= Volume of tank filled by tap of smaller diameter in 1 hour = V/x

= Volume of tank filled by tap of smaller diameter in 6 hours = v 6 = sv
X

X

Similarly, Volume of tank filled by tap of larger diameter in 6 hours = lg_ 6
—

Volume of tank filled by tap of smaller diameter in 6 hours + Volume of tank filled by tap of larger
diameter in 6 hours =V

1 1
6V(—+ )=V

X x+9
=1 1 1
X x—9 6
X—9 + x 1
X(x—9) 6

_ 2x-9 1
x(x—9) 6
= 12x - 54 = x? - 9x
=x?-21x+54=0
=x?-18x-3x+54=0
=x(x-18)-3(x-18)=0
=((x-18)(x-3)=0=(x-18)=0and x-3)=0
=x=18orx =3
For x = 3, time taken by tap of larger diameter is negative which is not possible

Thus, x =18



Hence the time taken by tap of smaller diameter to fill the tank be 18 hours
The time taken by tap of larger diameter to fill the tank = 18 - 9 = 9hours
Question: 58

The length of ar

Solution:

Let the length and breadth of a rectangle be 2x and x respectively
According to the question;

Area = 288 cm?

Area = length.breadth

x(2x) = 288 cm?

2x? = 288

x2 = 144

x=120orx=-12

x = 12 ( x cannot be negative)

length = 2.12 = 24 cm, breadth = 12 cm

Question: 59

The length of ar

Solution:

Let the length and breadth of a rectangle be 3x and x respectively
According to the question;

Area = 147cm?

Area = length.breadth

x (3x) = 147cm?

3x2 = 147
x2 =49
x = 7 or x = - 7 taking square root both sides

x = 7 (x cannot be negative)
length = 3.7 = 21cm, breadth = 7cm
Question: 60

The length of a h

Solution:

Let the breadth of hall be x m

The length of hall will be (x + 3) m
According to the question;

Area = 238cm?

Area = length .breadth

x? + 3x-238 =0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:



Product = a.c

For the given equationa =1b =3 c =- 238
=1.-238 =-238

And either of their sum or difference = b
=3

Thus the two terms are 17 and - 14
Difference = 17 -14 =3

Product = 17. - 14 = - 238

x? +17x-14x-238=0
x(x+17)-14(x+17)=0
x+17)x-14)=0

x=-170rx=14

x = 14 ( x cannot be negative)

Hence the breadth of hall is 14 m and the length of hall is (14 + 3) = 17m
Question: 61

The perimeter of

Solution:

Let the length and breadth of rectangular plot be x and y respectively.
Perimeter = 2(x +y) =62 - - - - - (1)

Area = xy = 228

y = 228/x

Putting the value of yin 1
228
2 (X + —) = 62
X

228
X + — = 31
X

i +_228 = 31 taking LCM

x2 + 228 = 31x cross multiplying
x%2 - 31x + 288 = 0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =- 31 c = 288
= 1.288 = 288

And either of their sum or difference = b
=-31

Thus the two terms are - 19 and - 12
Difference = - 19 -12 = - 31

Product = - 19. - 12 = 288



x2-19x - 12x + 288 =0
xx-19)-12x-19)=0
(x-19) (x-12)=0

x=19%9o0rx=12

ifx=19

228 _
V=79 ~
ifx =12

228 _
Y= ©

length is 19m and breadth is 12m

length is 12m and breadth is 19m

Question: 62

A rectangular fie

Solution:

Let the width of the path be x m

Length of the field including the path = 16 + x + x = 16 + 2x
Breadth of the field including the path = 10 + x + x = 10 + 2x
Area of field including the path - Area of field excluding the path = Area of path
(16 + 2x) (10 + 2x) - (16.10) = 120

160 + 32x + 20x + 4x% - 160 = 120

4x? + 52x - 120 = 0

x> +13x-30 =0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b =13c¢c=- 30
=1.-30=-30

And either of their sum or difference = b
=13

Thus the two terms are 15 and - 2
Difference = 15 -2 =13

Product = 15. -2 =-30

x%2 + 15x - 2x-30 =0
xx+15)-2x+15 =0
x+15)x-2)=0

x=2o0rx=-15

x = 2 (width cannot be negative)

Thus the width of the pathis 2 m

Question: 63



The sum of the ar

Solution:

Let the length of first and second square be x and y respectively
According to the question;

x2 +y2=640----(1)

Also 4x - 4y = 64

x-y=16

x=16+y

Putting the value of x in(1) we get

(16 + y)? + y%2 = 640 using (a + b)2 = a2 + 2ab + b2
256 + 32y + y2 + y2 = 640

2y2 +32y-384=0

y2 +16y-192 =0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b =16c =-192
=1.-192=-192

And either of their sum or difference = b
=16

Thus the two terms are 24 and - 8
Difference = 24 - 8 = 16

Product = 24. - 8 = 192

y2 + 24y -8y -192 =0

vy +24)-8(y+24)=0
(y+24)(y-8)=0
(y+24)=0(F-8=0
y=8ory=-24

y = 8 (y cannot be negative)

x =16+ 8 =24m

Hence the length of first square is 24m and second square is 8m.
Question: 64

The length ofar

Solution:

Let the breadth of a rectangle be x cm
According to the question;

Side of square = (x + 4) cm

Length of a rectangle = [3(x + 4)] cm

Area of rectangle and square are equal - -



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

3x% + 12x = (x + 4)2

3x2 + 12x = x2 4+ 8x + 16 { using (a + b)?2 = a% + 2ab + b?}
2x% +4x-16 =0

x2 +2x-8=0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa=1b=2c=-8
=1.-8=-8

And either of their sum or difference = b
=2

Thus the two terms are 4 and - 2
Difference =4 -2 =2
Product=4.-2=-8

x2 +4x-2x-8=0
xx+4)-2x+4)=0

x+4)(x-2)=0

s>x=-4o0rx=2

x = 2 (width cannot be negative)

Thus the breadth of a rectangle = 2 cm
Length of a rectangle = [3(x + 4)] = 3(2 + 4) = 18 cm
Side of square = (x + 4) = 2 + 4 = 6¢cm
Question: 65

A farmer prepares

Solution:

Let the length and breadth of rectangular plot be x and y respectively.
Area =xy =180sqm----- (1)
2x+y)x=39

2x + 2y -x =39

2y +x = 39

x=39-2y

Putting the value of x in (1) we get

(39 - 2y)y = 180

39y - 2y2 = 180

2y2 -39y + 180 =0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c



For the given equationa =2 b =-39 ¢ = 180

= 2.180 = 360

And either of their sum or difference = b

=-39

Thus the two terms are - 24 and - 15

Difference = - 24 - 15 = - 39

Product = - 24. - 15 = 360

2y2 - 24y - 15y + 180 =0

2y(y-12)-15(y-12) =0

(y-12)(2y-15) =0

y=120ry =15/2 =7.5
ify=12x=39-2y=39-(2.12) =39-24=15
ify=75x=39-2y=39-[(2)(7.5)]=39-15=24
Hence either1 =24 m,b=75morl=15m, b=12m
Question: 66

The area of a rig

Solution:

Let the altitude of the given triangle x cm

Thus the base of the triangle will be (x + 10)cm
Area of triangle = gx (x + 10) = 600

x (x+ 10) =1200
x2 + 10x - 1200 =0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =10c =-1200
=1.-1200 =-1200

And either of their sum or difference = b

=10

Thus the two terms are 40 and - 30

Difference = 40 - 30 = 10

Product = 40. - 30 = - 1200

x% + 40x - 30x - 1200 = 0
x(x +40) -30(x+40)=0
(x+40)(x-30)=0

x = -40, 30

x = 30 (altitude cannot be negative)

Thus the altitude of the given triangle is 30cm and base of the triangle = 30 + 10 = 40cm

Hypotenuse? = altitude? + base?



Hypotenuse? = (30)2 + (40)2

= 900 + 1600 = 2500

Hypotenuse = 50 cm

Altitude = 30cm

Base = 40cm

Question: 67

The area of a rig

Solution:

Let the altitude of the triangle be x m
The base will be 3x m

Area of triangle = 1/2. Base. altitude

1/2.3x.x = 96
X 32

> =

x2 = 64

x = 8 or - 8 taking square root
Value of x cannot be negative

Thus the altitude of the triangle be 8 m
The base will be 3.8 = 24m
Question: 68

The area of a rig

Solution:

Let the base be x m

The altitude will be x + 7 m

Area of triangle = 1/2 base. altitude
=1/2xx+ 7) =165

x% + 7x = 330

x? + 7x - 330 = 0

Using the splitting middle term - the middle term of the general equation ax® + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =7 c =- 330
=1.-330 =-330

And either of their sum or difference = b
=17

Thus the two terms are 22 and - 15
Difference = 22 - 15 =7

Product = 22. - 15 = - 330

x%2 +22x-15x-330 =0



x(x+ 22)-15(x+22)=0

(x+22)(x-15)=0

x=-220rx=15

Value of x cannot be negative

x =15

Thus the base be 15m and altitude = 15 + 7 = 22m
Question: 69

The hypotenuse of

Solution:

Let one side of right - angled triangle be x m and other side be x + 4 m
On applying the Pythagoras theorem -

202 = (x + 4)? + x?

400 = x? + 8x + 16 + x?

400 = 2x% + 8x + 16

2x2 4+ 8x-384 =0

x2+4x-192=0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0 is
divided in two such values that:

Product = a.c

For the given equationa =1b =4 c =-192
=1.-192 =-192

And either of their sum or difference = b

=4

Thus the two terms are 16 and - 12

Difference = 16 - 12 =4

Product = 16. - 12 =-192

x? + 16x-12x-192 =0

x(x+ 16)-12(x+ 16) =0

(x+16) (x-12) =0

x=16o0orx=12

x cannot be negative

Base is 12m and other side is 12 + 4 = 16m
Question: 70

The length of the

Solution:

Let the base and altitude of the right angled triangle be x and y respectively.
Thus the hypotenuse of triangle will be x + 2 cm
x+2)2=y2+x2---(1)

Also the hypotenuse exceeds twice the length of the altitude by 1 cm



Putting the value of x in (1) we get

Ry-1+42)2=y2+ (y-1)2

Ry+12=y2+4y2-4y+1

4y? + 4y + 1 = 5y2 - 4y + 1 using (a + b)? = a% + 2ab + b2
-y>+8y=0

y(y-8)=0

y=38

x=16-1=15cm

h=16+1=17cm

Thus the base, altitude, hypotenuse of triangle are 15cm, 8cm, 17cm respectively.
Question: 71

The hypotenuse of

Solution:

Let the shortest side of triangle be xm

According to the question ;

Hypotenuse = 2x - 1 m

Third side =x + 1 m

Applying Pythagoras theorem

(2x-1)2 = x + 1)? + x?

42 - 4x +1=x2+2x + 1 +x2using(a—b)2=az—2ab+b2
2x%2-6x=0

2x (x-3)=0

x=0o0orx=3

Length of side cannot be 0 thus the shortest side is 3m
Hypotenuse =2x-1=6-1=50m
Thirdside=x+1=3+ 1 =4m

Thus the dimensions of triangle are 3m, 4m and 5m.

Exercise : 10F

Question: 1
Which of the foll
Solution:

A quadratic equation is of the form ax* + bx + ¢ = 0i.e. of degree 2 (a = 0, a, b, ¢ are real
numbers)

A.x%?—3yx + 2 = 0 this is not of the form ax? + bx + ¢ = 0 hence it is not quadratic equation.

B.x + - = x2
X



x2+1=x¥x*-x2-1=0

This is not of the form ax®> + bx + ¢ = 0 hence it is not quadratic equation.

Cx2+ Lt =5

&2
x* + 1 = 5x?

5x*—x*—-1=0

This is not of the form ax®> + bx + ¢ = 0 hence it is not quadratic equation.
D.2x2—5x = (x— 1)?using (a—b)? = a®? + b%?—2ab

2x?—56x = x*—2x + 1

2x*—5x—x*+2x—-1 =10

x2—=3x—1=0

a=1b=-3c= -1

This is of the form ax? + bx + ¢ = 01i.e. of degree 2 (a # 0, a, b, ¢ are real numbers)
Hence this is a quadratic equation.

Question: 2

Which of the foll

Solution:

A (x2+ 1) = (2—-x)? + 3using (a—b)? = a? + b?—-2ab
xX*+1=4+x"-4x+ 3

x>+ 1-4-x"+4x-3=0

4x—6 =0

This is not of the form ax? + bx + ¢ = Ohence it is not quadratic equation.
B.x*—x? = (x—1)? using (a—b)* = a? — b* —3a’b + 3ab”
x*-x?=x*-1-3x2 + 3x

¥*-x?—-x*+1+3x*-3x =0

2x*—3x +1=0

a=2b=-3c=1

This is of the form ax? + bx + ¢ = 01i.e. of degree 2 (a # 0, a, b, ¢ are real numbers)
Hence this is a quadratic equation.

Question: 3

Which of the foll

Solution:

A3x—x? =x*+5

3x—x*—x?-5=0

—2x%2 + 3x—-5 =0

This is a quadratic equation of the form ax? + bx + ¢ = 0 hencei.e. of degree 2 (a # 0, a, b, c

are real numbers).



B.(x + 2)? = 2(x*-5)

x>+ 4 + 4x = 2x>—10using (a + b)? = a® + b% + 2ab
X2+ 4+4x—-2x2 +10 =0

—x2+4x+14 =0

This is a quadratic equation of the form ax? + bx + ¢ = 0i.e. of degree 2 (a # 0, a, b, ¢ are real
numbers).

C.(vZx + 3)2 = 2x2 + 6 using (a + b)* = a® + b* + 2ab
2% + 9 + 6/2x = 2x2 + 6
6V2x + 3 =0

This is not quadratic since it is not of the form ax? + bx + ¢ = 0i.e. ofdegree 2 (a= 0, a, b, c
are real numbers).

D.(x— 1) =3x* +x—-2

x2—2x + 1 = 3x? + x—2using (a—b)? = a2 + b?—2ab
x2—-2x + 1-3x*—-x+2 =0

—2x*-3x +3 =0

This is a quadratic equation of the form ax® + bx + ¢ = 0 i.e. of degree 2 (a # 0, a, b, ¢ are real
numbers).

Question: 4

Ifx =3 is asol

Solution:

3x*+ (k—1Dx+9 =0

x = 3 is a solution of the equation means it satisfies the equation
33+ (k—1)3+9 =0

27 +3k—-3+9=0

27+ 3k +6 =0

3k = 33

k= -11

Question: 5

If one root of th

Solution:

One root of the equation 2x? + ax + 6 = 0 is 2 i.e. it satisfies the equation
2(2)*+2a+6 =0

8§+22+6=0

Question: 6

The sum of the ro



Solution:

For the equationx?—6x + 2 = 0

a=1b = —6¢c = 2 comparing with general equation ax® + bx + ¢ = 0
N —b
a = —
P a
—(—6
1

Where o and B are the roots of the equation.

Question: 7

If the product of

Solution:

Given that the product of the roots of the equation is - 2

x*-3x+ k=10

x*—3x + (k—10) =0

x%2-3x + (k-10) =0

a=1b = —3c¢ = k— 10 comparing with general equation ax®> + bx + ¢ = 0

Product of the roots = z

=== =k-10
k—10 = —2

k=-2+ 10

k = 8

Question: 8

The ratio of the

Solution:

For the given equation 7x2 - 12x + 18 = 0
a=7b=-12c = 18 comparing with ax? + bx + ¢ = 0

Sum of the roots = = —2 (‘7123
a

Product of the roots < = %
a

Ratio of sum: product = 1—72: %

=12:18 = 2:3
Question: 9
If one root of th

Solution:
For the given equation 3x2 - 10x + 3 = 0
a=3b=-10c = 3 comparing with ax?2 + bx + ¢ = 0

Product of the rootsz = g =1



One root of the equation is é

Let other root be «

Question: 10
If one root of 5x

Solution:

Let the roots of equation be a than other root will be 2
o

Product of two roots = = a=1
o

Product of the roots = E
For the given equation 5x% + 13x + k = 0
a=5b=13c =k comparing with ax? + bx + ¢ = 0

Product of the roots = k_ 1

U

k=5

Question: 11

If the sum of the

Solution:

For the given equation kx2? + 2x + 3k = 0

a=kb =2 c = 3k comparing with ax? + bx + c = 0

Sum of the roots = b _ =2
a

Product of the roots < = el 3
a

Sum of roots is equal to their product: % =3

k_—z
3

Question: 12

The roots of a qu

Solution:

The roots of a quadratic equation will satisfy the equation - start with option 1
Ax?-3x+10=0

Forx=15

52-(3.5) + 10

25-15+10=20=0

Hence this is not the equation

B.x?-3x-10=0

Forx =5



52-(3.5)-10=25-15-10

=25-25=0

Forx=-2

=(-2)?-(3.-2)-10
=4+6-10=10-10=0

This equation is satisfied for both the roots.
Question: 13

If the sum of the

Solution:

Sum = 6 and Product = 6

Quadratic equation = x2 -Sum x + Product = 0
=x2-6x+6=0

Question: 14

If « and B are th

Solution:

Given aand B are the roots of the equation 3x* + 8x + 2 =0

For the equationa = 3 b = 8 ¢ = 2 comparing with ax* + bx + ¢ = 0

Sum of roots = a + ff = ':b = ?
Product of roots = aff = z - §
—(8
1 1 a+ B %
a P af 2
3

Question: 15

The roots of the

Solution:

Let the roots of equation be a and é

Product of roots = i(;( =1
(a8

Product of the roots E =1

Hencec =a

Question: 16

If the roots of t

Solution:

If roots of the equation ax? + bx + ¢ = 0 are equal
Then D = b? - 4ac = 0

b2 = 4ac

b2
CZE



Question: 17

If the equation 9

Solution:

The equation 9x2 + 6kx + 4 = 0 has equal roots
a=9b=6kc=14

Then D = b? - 4ac = 0

(6k)?-4.9.4 =0

36k? = 144

k? = 4 taking square root both sides
k=2ork=-2

Question: 18

If the equation x

Solution:

Given that the equation x2 + 2(k + 2)x + 9k = 0 has equal roots.
a=1b=2k+2)c=9k

D=Db2-4ac=0

2k + 4)2-4.1.9k =0

4k% + 16 + 16k - 36k = 0

4k% - 20k + 16 = 0

k?-5k+4=0

Using the splitting middle term - the middle term of the general equation ax®> + bx + ¢ = 0is
divided in two such values that:

Product = a.c

For the given equationa=1b=-5¢c=4
=14=4

And either of their sum or difference = b
=-5

Thus the two terms are - 4 and - 1
Difference =-4-1=-5
Product=-4.-1=4

k2-4k-k+4=0

k(k-4)-1k-4)=0

k-4 k-1)=0

k=4ork=1

Question: 19

If the equation 4

Solution:

Given the equation 4x2 - 3kx + 1 = 0 has equal roots



For the given equationa=4b =-3kc=1
D =b?-4ac =0

(-3k)?-441=0

9k?-16 =0

9k? =16

k% = 16/9

k = +4/3

Question: 20

The roots of ax

Selutien:




P=b%24ac>0

Reets-are-either-

k

| =

| 2v5ork < —2¢/5
V5

Selution:

k<4















Selutien:
Thegiven3/3x2 + 10x + V3 = 0

3W3xZ+ 9x + x+ V3 =0

3v3x% + 9x + x + V3 = 0usieEg9 = 34/3.4/3

3\,@}{ [X + \.@) + l[X + \.@) =0
x+V3)(3V3x+1) =0

(x+v3) = 00r(3V3x + 1)

Il
=

2
)




The-gquadratic-equationpx? — 2¢/6px + 15 = Ohastwe-equalreets
a=pb=-2V5pc =15
D=b% 4ac=0

=(-2v/5p)>— 4.p.15 = 0
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Given-that-the rootsof thequadraticequationpx(x — 2) + 6 = (are-equal
px‘—2px + 6 = 0

Comparing-with-generalequationax- + bx + ¢ = (Oforthe-giveneguation
a=pb=-2pc==¢6

HeneeD = b® —4ac = 0

(=2p)’—4.p6 =0

4p*—-24p =0



Given that the quadratic equation .- — <L, — L = 1 -has equal roots
Comparing-wih-generalequation — [0 — - = T Horthegivenequation
a=1b = —4kc=k
HeneeD = b?—4ac = 0
(—4k)* -41k =0
16k? — 4k = 0
4k(4k—1) = 0
4k = Qor(4k—1) = 0
k=0o0rk = :—L
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Henee-0-and_-are-values-of kfor which-the-equation-has-equal roets
Question: 45
Find-thevalueso
Selution:
Giventhatthequadraticequationdu- 3k - k = [-hasequalroots
Comparing with general equation:- — Ln — © = 1, for the given equation
a=9b=-3kc=k
HeneeD = bZ—4ac =0
(—3k)*-49.k=0
9k*—36k = 0
9k(k—4) = 0

9k = Qor(k—4) =0

k=0o0rk =4

iop-ax’ + bx + ¢ = 04s




Henee-thereotsof givenequationarex = 3orx
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Differenece=2a—a = a
Produet=-2a.—a = —2a°
2x* + ax—a? =0

2x* + 2ax—ax—a’ = 0
2x(x +a)—a(x+a)=0
(x+ a)(2x—a) =0

(x +a) =0o0r(2x—a) =0

a
X = —aorx = ;
2

Henecerootsof equationarex = —aorx = =
2

Question: 48

Selve: 3x7



= 3.-10

Thus-the-twe-termsare-6,5 & — /5

Differenee=-6,/5 — /5 = 5y

ol

Produet=-6/5 . —\/5 = —30-usirg/5 /5 = 5
3x? + 5VBx—10 = 0

3x% + 6V5x—VEx— 10 = 0

3x(x + 2vV5) —V5(x + 2V5x) = 0

(x + 2v5)(3x—V5) = 0

(x + Z\E} = 001‘(3}{— @) =0

V5

x = —2V5orx =
v 3

Heneerootsof equationare = _2\,@0”{ =

=
W
3

Thus-the-two-termsare-12 & — 2
Difference=-12 —2 = 10
Product=-12.—2 = —24

V3x2 + 10x—8V3 = 0

V3xZ + 12x—2x—8V3 =0
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Heneeroots-ofeguationare-i = —4\/30rx

73

Thus-the-twe-terms-are-—3./2 & /2
Difference=—3y2 + V2 = —22
Preduet=-—3,/2 .\/2="6
V3xZ—-2V2x-2V3 =0

\,"'_Xz—?)\.EX + \.EX—Z\.@ =0

Heneeroets-ofeguationare = \,%orx — v2




Thus-the-twotermsare8 & — 3
Difference=8 -3 = 5
Produet=-8.—3 = —24

4/3x2 + 5x— 23 =0

4y/3x% + 8x—3x—2V3 =0
4x(V3x + 2) —V3(V3x + 2) = 0
(4x—V3)\3x +2) =0

(4x—V3) = 0or(+/3x + 2) = 0

ion-ax? + bx + ¢ = (s

Thus-the-twe-termsare-2(a + b) &—2(a—b)

bifference=-2[(a + b) — (a—b)]

=2[2b]

=4b

Product=-2(a + b) x —2(a—b)

=—4(a + b)(a—Db)

using-(a + b)(a—b) = a? — b?

=—4(a>—b?)

4x% + 4bx— (a®—Db?) = 0

4x* + 2[(a + b)— (a—b)]x—(a + b)(@a—b) = O-using-(a + b)(a—b) = a2 — b
4x% + 2(a + b)x—2(a—b)x—(a + b)(a—b) = 0
Sxp 2t Bt b2t b 0

[2x - (a-b)}2x + (@ + )} =0



Thus-the-twe-terms-are-(a + 3) & (a— 2)
Difference=-(a + 3)—(a—2)

=5

Produet=-(a + 3)(a— 2)

=a*+a—-6

x>+ 5x—(a*+a-6)=0

x* +5x—(a+ 3)(a—2)=0

x>+ [@a+3)-@-2)x-(@+3)(a-2) =0

x>+ (@a+3)x—(a—2)x—(a+3)(a—2) =0

ation-ax® + bx + ¢ = 04s

Forthegivenequationra = 1b = 6¢c = —(a? + 2a—8) =

=1.(a* + 2a—8) = (a® + 2a—18)

And-eitl £ the LR -1



=a’ + 2a-38

x2+ 6x—(a*+ 2a—8) =0
x*+6x—(a+4)(a—2)=0
*+[a+4-(@-2)x—(a+4)@-2) =0

¥+ (@a+dx—(a—2x—(a+4@—-2) =0

Forthegivenequationra = 1b = —4ac = 4a® —b?

=1.(4a>—Db?)}=4a’ —b?

\nd_oitherof thei yigs ]
=—4a

Fhus-the-tweo-terms-are-—(2a + b) & — (2a—b)

Sum—=—(2a + b) — (2a—b)

=—2a—-b-2a+b

=—4a

Preduet=-—(2a + b) — (2a—b)-using(a + b)(a—b) = a? —b?
=(2a + b)(2a—b)=+4a*-b?

x*—4ax + 4a’-b?* =0

x*—4ax + (2a + b)(2a—b) =0

x*—[(2a+ b) + (2a—Db)}x + (2a + b)(2a—Db) = 0

x>— (2a + b)x—(2a—b)x + (2a + b)(2a—b) = 0
xpx-Za+bH-CabixZat+bH=06

ECabitxZa+bH=0

ation-ax® + bx + ¢ = 04s






