Chapter : 10. QUADRATIC EQUATIONS CLASS24

Exercise : 10A
Question: 1 A
Solution:
The given equation x> — X + 3 = 0 is a quadratic equation.
Explanation - Itis of degree 2, itis in the form ax’+bx+c=0 (a = 0,a, b, care real numbers)
wherea=1,b=-1,c=3.
Question: 1 B

Solution:

The given equation 2x° + Ex —V3 =0 equation is a quadratic equation.

Explanation - Itis of degree 2, itis in the form ax® + bx + ¢ = 0(a # 0,a, b, care real numbers)

Iwn

wherea=2,b=>¢c =3

=]

Question: 1 C

Solution:

The given equation \,@};: + TIx + 5\-‘§ = () is a quadratic equation.

Explanation - Itis of degree 2, itis in the form ax* + bx+c=20 (a # 0, a, b, c are real numbers)
wherea =+v2,b =7, ¢ = 5v2.

Question: 1 D

Solution:

The given equation %Z'(z + ;fx — 2 = 0 is a quadratic equation.

Explanation - Itis of degree 2, itis in the form ax® + bx + ¢ = 0 (a = 0, a, b, c are real numbers)
wherea=1/3 ,b=1/5,c=-2.

Question: 1 E

Solution:

The given equation xz — 3x— \/{ + 4 = ( is not a quadratic equation.

Explanation - It is notin the form ofax? + bx + ¢ = 0 because it has an extra term - Vx with
power 1/2

Question: 1 F

Solution:



The given equation X — E = 3 is a quadratic equation. CLASSZ4

6
Explanation - Givenx —— = 3
x

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

Question: 1 G

Solution:

I ra

The given equation X + - = x%is nota quadratic equation.

X
Explanation - Givenx + = = x°

X
On getting reduced it becomesx® + 2 = x3, it has degree = 3, it is not in the form

ax* + bx + ¢ = 0 (a=0,a, b, care real numbers).

Question: 1 H

Solution:
. . 4 2 1 Co . "
The given equation X~ — = is not a quadratic equation.
Explanation - Givenﬁz 1 -
P, - — 9
=

On getting reduced it becomesx* — 1 = 5x° ;x*— 53" —1 = 0
Itisnotinthe formax2+ bx+c=0(a #0, a, b, care real numbers)
Question: 11

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

Itis in the form ax” + bx + ¢ = 0 (a = 0, a, b, c are real numbers)
Question: 1]

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 + 9x + 6 = 6(.‘(2 —2x—x + 2)

6x> + 13x + 6 = 6x° —18x + 12

31x—6 =0



Itis notin the formax® + bx + ¢ = 0 (a =0, a, b, c are real numbers)
Question: 1 K

Solution:

The given equation (X + l) = 2()( + _) + 3 is not a quadratic equation.
X

Ed

2
Explanation - Given (x + 1) = 2(:( +
X

On getting reduced it becomes - (NL + 1) =2 (Kn + ])“ 1 3

(x* + 1)* = 2x(x* + 1) + 3x%°

x* + 2x7 + 1 = 2x* + 2x + 3x°

x*oad-x-2x+1=0

Itis notin the formax® + bx + ¢ = 0 (a = 0, a, b, care real numbers)
Question: 2

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 LIIS = RHS.

(i) % is the root of the given euation3x” + 2x—1 = 0

Explanation - Substituting value in LHS

SIGRTION

Ai

= -1

2
3

2

1l
[

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

Explanation - Substituting value in LHS

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

=?$0$RH5

Value does not satisfy the equation or LHS # RHS.

Question: 3

Solution:

CLASS24

Given x =1 is a root of the equation x2 + kx + 3 = 0 it means it satisfies the equation.

Substituting x = 1 in equation -

12+ k(1) +3 =0
k+ k4= 0



Putting the value of k in the given equation: x2 + kx+3 =0 CLAssz4

This reduced to the quadratic equationx2-4x+3 =0

Using the splitting middle term - the middle term of the general equation ax> + bx + c = Ois
divided in two such values that:

Product=a.c

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

=3

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

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

Product=-1.-3=3

¥*-4x+3=0

x’-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

Solution:

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

3
Putingx = " in the equation gives -

() o)

9a+ 12b—9%6
2T 0,
16

9a+12b-96=0

3a+4b-32 =0 —----mmmme - (1)
putting x = - 2 in equation gives
a(-2)> + b(-2)-6 =0

4a-2b-6=0



CLASS24

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

=hb=2(4)-3=5
Thus fora=4o0orb=5;x = %0rx=—23re the roots of the equation ax’ + bx—6 =0

Question: 5

Solution:

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

6x* + 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)=00r(3x+1)=0
x=3f20rx=(-1)/3

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

Solution:

4x* + 5x = 0

x{4x+ 5) = 0 (On taking x common)
x=0or(4x+5)=0

x=(-5)/4

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

Solution:

3x2—-243 =0

3x? = 243
x* = 81
x=+/81
X = +9

Roots of equation are 9, - 9
Queslion: 8

Solution:



Ao =0 CLASS24

Using the splitting middle term - the middle term of the general equation ax® + b
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=hb
=1

Thus the two terms are 4 and - 3
Difference=4-3=1
Product=4.-3=-12

2x2 4+ x-6=0

2x7 + 4x—3x—-6 =0

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

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

x=3/2,x=-2

Roots of equation are 3/2, - 2

Question: 9

Solution:

x2+6x+5=0

Using the splitting middle term - the middle term of the general equationax® + bx + ¢ = 0 is
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 1and 5
Sum=5+1=6

Product=5.1=5

X+ 6x+5=0

X2+ x+5x+5=0
X(x+1)+5x+1)=0
(x+1)(x+5)=0
(x+1)=0o0r(x+5)=0

x=-1,x=-5



Roots of equationare-1,-5 CLAssz4

Questlion: 10
Solution:
9x*—3x—2 =0

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

Product=a.c

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

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

Thus the two termsare - 6and 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

(B3x+1)(3x-2)=0
(3x+1)=00r(3x-2)=0
x=(-1)/30rx=2/3

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

Solution:

x*+ 12x + 35 =0

Using the splitting middle term - the middle term of the general equation ax> + bx + ¢ = Ois
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=hb
=12

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

Product=7.5=35

X+ 12x+35 =0

X2+ 7Xx+5X+35=0

x(x+7)+5(x+7)=0



(x+5)(x+7)=0
(x+5)=0or(x+7)=0 CLA5524
x=-50rx=-7

Roots of equation are - 5,- 7

Question: 12

Solution:

x? = 18x— 77

Xx*—18x +77 =0

Using the splitting middle term - the middle term of the general equationax® + bx + ¢ = O 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 termsare-7 and - 11
Sum=-7-11=-18
Product=-7.-11=77

x*—18x + 77 = 0

Xx*—7x—1lx + 77 = 0
x(x-7)-11(x-7)=0

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

(x-7)=0o0r(x11)=0

x=7o0orx=11

Roots of equation are 7, 11

Question: 13

Solution:

6x* + 11x+ 3 =0

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

Product=a.c

For the given equation a=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

6xT+ 11x+ 3 =0 CLASSZ4
6xT + 9x + 2x+ 3 =0

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

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

(Bx+1)=0o0r (2x+3)=0

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

. -1 -3
Roots of equation are s

a

Question: 14
Solution:
6x2 +x—-12 =0

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

Product=a.c

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

And either of their sum or difference=b
=1

Thus the two termsare 9 and - 8
Difference =9 -8=1
Product=9.-8=-72

6x° + N — O

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)/20rx=4/3

. -3 4
Roots of equation are —, ~
2RE

Question: 15
Solution:

3x*—-2x—-1 =0

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

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

=3.-1=-3



And either of their sum or difference=b
., CLASS24
Thus the two termsare-3and 1
Difference=-3+1=-2
Product=-31=-3

xT—2x—-1 =0

3x*—-3x +x—-1=0
3x(x-1)+1(x-1)=0

(x-1)(3x+1)=0
(x-1)=0o0r(3x+1)=0
x=1lorx=(-1)/3

Roots of equationare 1, (-1)/3

Queslion: 16

Solution:

4x® —9x = 100

4x?—9x— 100 = 0

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

Product=a.c

For the given equationa=4; b =-9;c=-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)=00r(x+4)=0
x=25/4orx=-4

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

Solution:

15x% — 28 = x



e =0 CLASS24

Using the splitting middle term - the middle term of the general equation ax® + b
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-7) + 4(5x-7) =0

(5x-7)(3x+4)=0
(5x-7)=0o0r(3x+4)=0
x=7/50rx=(-4)/3

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

Solution:

4—11x = 3x?

3+ 11x-4 =0

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

Product=a.c

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

And either of their sum or difference=b
=11

Thus the two terms are 1Z2and -1
Difference = 12 -1 =11
Product=12.-1=-12

3x” + 11x—4 =0

37+ 12x—1x—-4 =0
Ix(x+4)-1(x+4)=0

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

(x+4)=00r (3x-1)=0

x=-4orx=1/3



Roots of equationare -4, 1/3
. CLASS24
Queslion: 19

Solution:

48x%> - 13x-1 =0

Using the splitting middle term - the middle term of the general equationax® + bx + ¢ = O is
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 =10

48x*—16x + 3x—1 = 0

16x(3x-1) + 1(3x-1) =0
(1ex+1)(3x-1)=0
(léx+1)=0o0r(3x-1) =0
x=(-1)/6orx=1/3

1 1
Roots of equation are - or;
Question: 20

Solution:
x* + 2y2x—6 =0

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

Product=a.c

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

And either of their sum or difference=b
=2V2

Thus the two terms are 3v2 and -v2
Difference = 3v/2-/2 = 2V/2
Product=3v2.-vV2=3.-2=-6

¥+ 2(Ix—6 =0

x% 4+ 3vV2x—V2x - 3V2v2 = o using2 = 22



x(x +3vV2)V2(x+3v2)=0

(x-v2)(x+3v2)=0 CLASSZ4
(xv2)=0or (x + 3v2) =0

x=v2orx=-3v2

Roots of equation are v2 or -3v2

Question: 21

Solution:
V32 + 10x+ 7V3 =0

Using the splitting middle term - the middle term of the general equationax® + bx + ¢ = Qs
divided in two such values that:

Product=a.c

For the given equation a =3 ;b = 10; c = 7V/3
=v3.7v3=21

(using 3 = V3x+/3)

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

V3xZ + 10x + 7V3 = 0

V3x® 4+ 7x + 3x + 7V/3 = 0 (using3 = /3.1/3)
x(V3x + 7) + V3(\3x +7) = 0
x+V3)3x+7) =0

(x +V3) = 0or(v¥3x + 7) = 0

x = —v3orx = —

V3
-7
Roots of equation are —/3or =
v

Question: 22
Solution:
V3x% + 11x + 6V3 = 0

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

Product=a.c
For the given equationa =+(3;) b=11; ¢ =63
=V3.6V2=3.6=18

(using 3 = V3.3



And either of their sum or difference=b

CLASS24
Thus the two terms are 9and 2

Sum=9+2 =11

Product=9.2=18
V3x2 + 11x 4+ 6Y3 = 0

V3x + 9x + 2x + 63 = 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

x = —3V3orx = —

V3

o

Roots of equation are —3 \.@ or =

\
Question: 23
Solution:
WX+ 4x—\V7 =0

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

Product=a.c

For the given equation a = 3V7 ;b = 4 ;c = -7
=37.7=3-7=-21

(using 7 = V7.47)

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

WP+ 4x—V7 =0

VI + 7x—3x—\V7 =0
(using 7 = V74/7)

V7x(3x + V7)—1(3x + V7) = 0
(V7 x-1)(Bx+vV7) =0

(V7 x-1)=0or (3x+v7) =0

x=1/V7 orx = (-7)/V3

. 1
Roots of equation are x = = 0orx

Question: 24



Solve each of the

CLASS24

Solution:

VI —6x— 137 = 0

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

Product=a.c

For the given equationg = \/7; b = —6;¢c = —13V7
=V7-13vV7 =-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
V7x2—6x—13V7 = 0
V7x*—13x + 7x— 137 = 0
V7x2—13x + 7x— 137 = 0
x(V7x-13) + V7 (V7x-13) =0
(x + V7)V7 x-13) =0
x+v7)=0or (V7 x-13) =0

x =7 orx =13/V7

Roots of equation are —7or AJ
Question: 25

Solution:
4J6x2—13x— 26 = 0

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

Product=a.c

For the given equationa = 46 ;b=-13:c=-2vV6
= 4V6.-2+/6 = -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
4/6x2—13x—2V6 = 0
4J6x7—16x + 3x—2V6 = 0

12x(V3x— 2v2) + V3(W3x—-2v2) = 0



(Onusing V6 =+v3v2and 16 = 4.2/22)

= (4V2 x +V3)(V3x-2V2) =0 CLASSZ4
= ([4V2Zx++v3)=0o0r (V3x-2v2)=0
x = (-V3}/(4v2 ) or x = (2v2)}/V3

24z

. -3
Roots of equation are ‘;: or

Question: 26

Solution:
axT—2Vex +2 =0

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

Product=a.c

For the given equationa=3; b=-2V(6;) c= 2
=32=6

And either of their sum or difference=b
=-2V6

Thus the two terms are -V6 and -V6

Sum = /6 -V6 = -2V6

Product=-v6. V6 =-6 6 =V6. V6
3x*—2J6x + 2 = 0

3x7=Vex—véx + 2 = 0

(On using 3 = V3.V3 and V6 = V3 V2)
V3x(V3x— V2) — V2(¥3x—v2) = 0
(V3x—V2)(V3x—V2) = 0

V2
X = -~—orx =

V3 v

&)

3l

\|r

Equation has repeated roots *

-
w

Question: 27
Solution:
V3x2—2V2x— 23 = 0

Using the splitting middle term - the middle term of the general equationax® + bx + ¢ = Qs
divided in two such values that:

Product=a.c

For the given equationa =3 b =-2+/2 c=-2+/3
=v3.-2v/3=-23=-6

And either of their sum or difference=b

=-2./2



Thus the two terms are -3v'2 and v2

Difference = -3v2 + V2 = -2+/2 CLASSZ4
Product =-3v2 xvV2=-3.2=-6

V3x2 - 2V2x— 2V3 = 0

V32 —3Vax + V2x + 2V3 = 0

(Onusing3v2 =v3 V3 V2 =v3.4/6)

V3x(x—v6) + v2(x —V6) = 0

(2vV3=v2v2v3=v26)

(x-v6)(V3x + V2) = 0

X = Veorx = 7@

V3

,
ra]

Roots of equation are 6 or —

il

b

Question: 28

Solution:
x2-3V5x + 10 = 0

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

Product=a.c

For the given equationa= 1 ;b = -3V5 ;¢ =10
=1.10=10

And either of their sum or difference = b
=-35

Thus the two terms are -2v5 and -V/5

Sum = -2v5-v5 = -3V/5

Product =-2v5.-v5= 2.5 = 10 using 5= V5. V5
x*—3V5x + 10 = 0

x2—2V5x—Vbx + 10 = 0

(On using: 10 = 2.5 = 2.v/5 v/5)

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

(x-v5)(x-2+/5)= 0

(x-VS)=Dor(x-2v5) =0

x=v5o0rx=2vs5

Hence the roots of equation are V5 or 2+/5
Question: 29

Solution:



- (V3+1)x+vV3=0 CLASSZ4
*—\V3x—x++V3 =0

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

(x-v3)(x-1)=0

(x-\/3] =0or(x-1)=0

x=v3orx=1

Roots of equation are v3ori

Question: 30

Solution:
x2 + 33x-30 =0

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

Product=a.c
For the given equation a=1; b = 3v/3 ;c = -30
=1.-30=-30

And either of their sum or difference=Db

=33

Thus, the two terms are 53 and — 23
Difference = 5/3 — 2y/3 = 33
Product=5y3.-2V3 = ~103 = 30

x2 + 3v/3x-30 = 0
x? 4+ 5y3x—2V3x—30 = 0

x(x + 5V3) - 2v/3(x + 5v3) = 03 = V33
(x + 5v3)(x—2V3)
(x + 5v3) = oor(x

0

2v3) =0

X = —5y3orx = 2V3

Hence the roots of equation are 75\6 or 2\5
Question: 31

Solution:

V2x® + 7x + 5V2 =0

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

Product=a.c

For the given equation 3 = 2:bh = 7; ¢ = 5v2



=y2.5J2 = 25 = 10 CLASSZ4

And either of their sum or difference=b
=7

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

Product=5.2=10
V2x2+ 7X + 52 = 0

V2x® + 5x + 2x + 5V2 = 0

x(ﬁx + 5) + \/E(\/E). + 5) =0

(\ﬁx + 5)(): + \/’E) =0

(\ﬁx + 5) = Oor(x + ﬁ) =0

X = —orx = —2

V2

Hence the roots of equation are -~ 0r — V2
U

Question: 32

Solution:
5x2 + 13x + 8 = 0

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

Product=a.c

For the given equationa=5;b=13;¢c=8
=58=40

And either of their sum or difference=b
=13

Thus the two terms are Sand 8
Sum=5+8=13

Product=5.8=40

557 + 5x+ 8x+ 8 =0

bx(x+ 1) +8x+1)=20

(x+ 1)05Bx+8) =0

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

. -8
X =-lorx = —
5

. -8
Hence the roots of equation are —1 or 5

Question: 33

Solve each of the



Solution:

CLASS24

-1 +V2)x+VZ2 =0

P-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 gy /2
Question: 34

Solution:

9x* + 6x+ 1 =0

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

Product=a.c

For the given equationa =9;b=6;¢c=1
=91=9

And either of their sum or difference=b
=6

Thus the two terms are 3 and 3
Sum=3+3=06

Product=3.3=9

9x* + 6x + 1 =0

9%+ 3x+3x+1 =20

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

Bx+ 1DBx+1) =20

(3x+ 1) =00r3x+1)=20

-1 -1
X = orx =
3 3

-1
Hence the equation has repeated rootsx = Y

Question: 35
Solution:

100x°— 20x+ 1 =0

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



Product=a.c

For the given equationa =100;b=-20;c=1 CLASSZ4
=100.1 =100

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

Thus the two termsare-10and - 10
Sum=-10-10=-20
Product=-10.-10 =100

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

(10x-1)(10x-1) =0
(10x-1)=0o0r(10x-1)=0

1
X=—-—0rx = —
10 10

Roots of equation are repeated G

Question: 36

Solution:

1
22 =X+ - =0
8

16x*—8x + 1 = 0 (taking LCM)

Using the splitting middle term - the middle term of the general equationax~ + bx + ¢ = O is
divided in two such values that:

Product=a.c

For the given equation a=16;b=-8;c=1
=16.1=16

And either of their sum or difference=b
=-8

Thus the two terms are - 4and - 4
Sum=-4-4=-8

Product=-4.-4 =16

16x*-8x+ 1 =0

16x* —4x —4x + 1 =0
4x(4x-1)-1(4x-1) =0

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

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



The equation has repeated rootsi CLAssz4

Question: 37

Solution:

taking LCM

10x*-3x-1 =20

Using the splitting middle term - the middle term of the general equationax® + bx + ¢ = O 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 termsare- 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

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

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

) =il ]
X = T 01")::—2

Question: 38

Solution:

2 _242=0
xX= X

2-5x +2x* =0
2% —5%x +2 =0

Using the splitting middle term - the middle term of the general equationax® + bx + ¢ = O 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 CLASSZ4
2x?—5x + 2 =0

%X —4x-x+2=0

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

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

(2x-1)=0o0or(x-2)=0

Hence the roots of equation are? gr

R

Question: 39
Solution:
2x*+ax—a* =0

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

Product=a.c

For the given equationa=2;b=a;c=-a2
=-2a2=-2az2

And either of their sum or difference=b
=a

Thus the two terms are 2aand - 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)=0o0r(x+a)=0

a
X =_0rx = —-a
2

Hence the roots of equation areg or —a
Question: 40

Solution:

4x? + 4bx — (a®—b%) =0

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

Product=a.c



For the given equationa=4h=4bc=- (az - sz CLAssz4

=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 + 2Zb - Za + 2Z2b = 4b

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

4x2 + 4bx —(@2-b>) =0

=4x° + 2(a+ bx—2(a-b)-(a + b)(a—Db) =0
= 2Zx[2x + (@ + b)]-(a-b) [2x + (a + b)] =0

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

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

—(a + b) a—-b
X = orx =
2 &
. —(a+Db) a—b
Hence the roots of equation are ——— or —

Question: 41

Solution:
4x% - 4ax + (a““ - b4] =0

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

Product=a.c

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

= 4a*- 4bh*

And either of their sum or difference=b

= - 4a2

Thus the two termsare - 2(a2 + b2} and- 2(a2-b?)
Difference = - 2(a? + b?) - 2(a? - b?)
=-2a%-2b%- 2a® + 2b?

=- 452

Product = - 2{a% + b2). - 2(a%- b%)
=4(a?+b?)(a%-b?)

= 4. (a*-b%)

(. usinga?-b%=(a+Db)(a-b))

= 4x2 - 4a?x + (a*-b*) =0



= 4x?-4a%x+ (@H%2-bHH =0

(. usinga?-bZ2=(a+b)(a-b))

= 4x?2-2(a?+ b x-2@%2-b) x+(@%2+b2) (@a2-b2) =0

= 2x [2x - (a% + b?)] - (a? - b?) [2x - (a2 + b?)] = O

= [2x - (a® + b?)] [2x - (a%-b?)] = 0
= [2x-(a2+b%)] = 0or [2x - (a%-b?)] =0

a® +bv? a®—b*
X=——o0rx =
2 2

a? +b?

el

Hence the roots of given equation are

Question: 42
Solution:

x2+5x-(az2+a-6)=0

a%-b=

CLASS24

Using the splitting middle term - the middle term of the general equationax® + bx + ¢ = 0 is

divided in two such values that:

Product=a.c

For the given equationa=1;b=5;c=- (aZ+a - 6)

=1.-(aZ+a-06)

=-(az+a-6)

And either of their sum or difference=hb
=5

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

=5

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

=-(az+a-6)

x2+5x-(az2+a-6)=0
=x2+(a+3)x-(@-2)x-(a+3)(a-2)=0
= x[x+(@a+3)]-(a-2)[x+(a+3)]=0
=[x+@+3)][x-(a-2)]1=0
S[x+(@a+3)]=0or[x-(a-2)]=0

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

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

Question: 43
Solution:

X2-2ax-(4b2-az)=0



Using the splitting middle term - the middle term of the general equation ax®> + b CLAssz4

divided in two such values that:

Product=a.c

For the given equationa=1b =-2ac =- (4b2- a?)
=1.-(4b2- a2

=-(4b2- az)

And either of their sum or difference=b

=-2a

Thus the two terms are (Zb -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-a2)=0

=x2+ (2b-a)x-(2b+a)x-(2b-a)(2b+a) =0
=x[x+(2b-a)]-(Zb+ a)[x+ (2b-a)] =0
=[x+ (2b-a)] [x-(2b+a)]=0
=[x+((2b-a)]=0or[x-(2b+a)]=0
=>x=(a-2b)orx=(a+2b)

Hence the roots of given equation are (a - 2b) orx =(a + 2b)
Queslion: 44

Solution:

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

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

Product=a.c

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

=(bz-b - 20)

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

Thus the twoterms 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)
o CLASS24
x2-(2b-1}x+ (b%-b-20)=0

=x2-(b-5)x-(b+4)x+(b-5)(b+4)=0

= x[x-(b-5)]-(b+4)[x-(b-5)]=0

=[x-(b-5][x-(b+4)]=0

=[x-(b-5)]=0or[x-(b+4)]=0

—>x=(b-5)orx=(b+4)

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

Question: 45

Solution:

X2+ 6% - (a2+ 2a-8) =0

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

Product=a.c

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

=-(az+ 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)

=-(az+ 2a-8)
=x?+6x-(az+2a-8)=0
Sx2+(a+d)x-(a-2)x-(a+4)a-2)=0
=x[x+(@a+4)]-(a-2)[x+(a+4)]=0
=[x+(a+4)][x-(a-2)]=0
=>[x+(a+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

Solution:

abx? + (b2- ac)x-bc=0

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



abx? + b2x - aex-bc =0

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

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

o o

. -b c
Hence the roots of equation are o or 2

Question: 47

Solution:

x?-4ax-b2+4a2=0

x% - dax - ((b)?2 - (2a)2) =0
{usinga?-b2=(a+b)(a-b)}

x2-(b+ 2a)x+(b-2a)x-(b+2a)(b-2a)=0
=x[|x-(b+2a)]+(b-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-b)

Hence the roots of equation are (Z2a + b) or (Z2a - b)
Question: 48

Solution:

4x?-2a%% - 2b%x + a’b® = 0

2x (2x -a?) -b2(2x-a?) =0

(On taking 2x common from first two terms and -b? from last twao)
= (2x-a? (2x-b2) =0

= (2x-a’)=0or(2x-b*) =0

2 b
n b
Hence the roots of equation are a—q or —

Question: 49
Solution:
12abx?- (9a?- 8b%)x - 6ab=0

12abx? - 9a? x + 8b2x - 6ab = 0

CLASS24

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

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



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

CLASS24

3a —-2b
X = —orx =
4b 3a
. 3a -2b
Hence the roots of equation areX = Ty orx = .
a

Question: 50

Solution:

a?b?x2 + b2x-a?x-1=0

bZx(a?x + 1) - 1(a2x + 1) = 0 taking b?x common from first two terms and - 1 from last two
(azx+1) (bzx-1)=0

(a?x+1)=0or (b*x-1)=0

-1 1
X=—orx = —
a? b?

. -1 1

Hence the roots of equation are — ar =

= 2

Question: 51
Solution:
9x2-9(a+b)x+ (2 a2+ 5ab +2b2) =0

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

Product=AC
For the given equation A=9,B=-9(a+ b),C=2a2+ 5ab + 2b2

=9(2a? + 5ab + 2b%)=9(2a® + 4ab + ab + 2b%)= 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, 9x2 - 9 (a + b) x + (2 a2 + 5ab + 2b?) = 0
9xz - 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

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

a+ 2b 2a + b
X =——0FX = ———
3 3

a+2b 2a+h
3

Hence the roots of equation are

Question: 52

Solution:
l_b_ 1 _ 15
x x+ 1
16 15




163 16—153
SSEEESSN — ] taking LCM

x(x+ 1}

X+ 16

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

x2-(4)?> =0 usinga®-bZ=(a+b)(a-b)
(x+4)(x-4)=0
(x+4)=00or(x-4)=0
x=4o0orx=-4

Hence the roots of equation are 4, - 4.

Questlion: 53

Solution:

+ . s

x T 2x+3
4 5

X 2x+3

8x+ 12-5x

= 3 taking LCM

x(2x+ 3)

3x + 12
2x

+ 3x

[X]

3(x + 4)
2x2 + 3x

X+ 4
2x2 + 3x

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

X+x-2=0

CLASS24

Using the splitting middle term - the middle term of the general equation ax> + bx + c = Ois

divided in two such values that:

Product = a.c

For the given equationa=1b=1c¢c=-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

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



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

x=-2orx=1

Hence the roots of equation are - 2 or 1.

Question: 54

Solution:
3 2 _ l,x#: _1'3
x+1 3x-1 2 3
3 2 1
x+1 3x-1 2
R S
(x+ l)[_.]xwl_) - 2 ta ing LCM
Ix—5 1

3x% + 2x—-1 2

3x2+ 2x- 1= 14x- 10 cross multiplying

3x2-12x+ 9 = 0 taking 3 common

x2-4x+3=0

CLASS24

Using the splitting middle term - the middle term of the general equationax~ + bx + ¢ = Qs

divided in two such values that:

Product=a.c

For the given equationa=1b=-4¢=3

=1.3=3

And either of their sum or difference=b

=-1
Thus the two terms are- 3and - 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)=0or(x-1)=0

x=3o0rx=1

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

Solution:

1 1

(5]
x-1 xX+5 7

Xx+5-x+1 &
=3 taking LCM

(x-1){x+5)



6
(x—1}x+ 5)

~l| oy

CLASS24

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 equationax® + 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
=4

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
xX(x+6)-2(x+06)=0

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

x=-6orx=2

Hence the roots of equation are - 6 or 2.

Questlion: 56

Solution:
1 A 1 + g, i 1
za+b+2x  2a b 2x

1 1

1
- — = — +
2Za+ b+ 2x 2x 2a

o | =

2x—2a-b-2x 1 1 g
axatbsze  2a T p takingLCM
—(2a + b) 2a+ b

4x? + 4ax + 2bx  2ab
4xZ + 4ax + 2bx = - Zab cross multiplying
4x? + 4ax + 2bx + Zab =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)=0or(4x+2b)=0



Hence the roots of equation are —a or % CLAssz4

Question: 57

Solution:

x+3 1-—x 1
— = = 4=

x—2 X 4

Mxv3) (oxpxm2) 2 taking L.CM

x({x-2)

X+ 3x—(x—2—-x*+2x) 17

X2 -2x

2+ 3x+x*=-3x+2 17

X2 —2x T4
22+ 2 17
X?-2x 4

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

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

Product = a.c

For the given equationa=9b =-34¢c=-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

9x2-34x-8=10

9x2-36x+2x-8=0

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

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

Hence the roots of equation are 4 or %

Question: 58

Solution:

Given:
3Ix—4 7 5

gt =2 X #
O Sking LM
7(3x—4) z

Wl



% - z using (a-b)?=a% + b?- 2ab CLAssz4

9x* -24x+ 65 S
— - = = cross multiplying

RN

21x-28
18x2-48x + 130 = 105x - 140
18x2-153x+ 270 = 0taking 9 common

2x?-17x+30=0

Using the splitting middle term - the middle term of the general equation ax> + bx + c = Ois
divided in two such values that:

Product=a.c

For the given equationa=2b=-17 ¢ =30
=230=60

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

Thus the two termsare- 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)=10

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

(x-6)=0o0r(2x-5)=0

[RR]

Hence the roots of equation are b orx =

Question: 59

Solution:
Given:

X x=-1 W 1
(x-1)2

é'...; taking LCM

x(x—1)

W axT2xn 41

_ T 2 2 2
r—y L using (a-b)*=a=+b=--2ab

2x?—2x + 1 17

x?—-1 4
8x2- 8x + 4 = 17x2 - 17x cross multiplying
O9x2-9x-4=0

Using the splitting middle term - the middle term of the general equation ax> + bx + c = Ois
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 CLASSZ4
=-9

Thus the two terms are- 12 and 3

Sum=-12+3=-9

Product=-12.3=-36

9x2-9x-4=0

9x2-12x+3x-4=0

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

(3x-4)(B3x+1)=0

(B3x-4)=0o0r(3x+1)=0

-1
X =_orx =
3 3

4 1
Hence the roots of equation are S 0T —

Question: 60
Solution:

x+1

Given:v'—zl b — 3 Zi—ttaking LCM

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

2x° + 2x+ 1 34

X2+ x 15
30x2+ 30x + 15 = 34x° + 34x cross multiplying
4x2+ 4x-15=0

Using the splitting middle term - the middle term of the general equationax® + bx + ¢ = O 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
4x2+4x-15=0

4x2+ 10x-6x-15=0
2x(2x+5)-3(2x+5)=0
(2x+5)(2x-3)=0

(2x+5)=0o0r(2x-3)=0



-5

x=orx = CLASS24

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

Question: 61

Solution:
Given:
x—4 x—b 1
) iz Eseer 3aex + 5.7
(x-7)(x—4I% (3-5){x-67 ~ 310 taking LCM
(x—5)(x—7) 3

x?-11x + 28 + x*—-11x + 30 10
x2 —12x + 35 B

2x2—22x + 58 10
x2—12x + 35 3

xI—11x +29 5

x2—-12x + 35 3
3x2 - 33x+ 87 = 5x2 - 60x + 175 cross multiplying

2x2-27x+88=0

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

Product = a.c

For the given equationa=2b =-27 ¢ = 88
=288=176

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

Thus the two termsare- 16 and-11
Sum=-16- 11 = - 27
Product=-16.-11=176
2x2-27x+88=0
2x?2-16x-11x+ 88 =0
2x(x-8)-11(x-8)=0

(x-8)(2x-11) =0

(x-8)=0or(2x-11)=0

x =8o0rx = — = b=
2 2

Hence the roots of equation are 8 or 5

|

Question: 62

Solution:

Given:



(.x_l}(t:l;i:j](x_zj = ? taking LCM CLAssz4

x?-5x+4+x2-5x+6 10

x2—6x + 8 3

2x?—10x + 10 10

x2—-6x+8 3

xT-5x+5 5> . .
—— — = Z cross multiplying
xT-6x+8 3

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

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

Product=a.c

For the given equationa=2b =-15c =25
=2.25=50

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

Thus the two termsare-10and -5
Sum=-10-5=-15
Product=-10.-5=50
2x?-15x+25=0

2x2-10x-5x + 25 =0
2x(x-5)-5(x-5)=0

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

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

Hence the roots of equation are 5 or

e

Question: 63

Solution:

Given:

1 2
(x—-1}+ 2@:]‘*’

(x-2)(x-1)

2 =% x =012
:“_;l taking LCM

s _ 8 Itiplyi
Foaers . Cross multiplying
3x2-5x=6x2-18Bx+ 12

3x2-13x+12=0

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

Product=a.c

For the given equationa=3b=-13¢c=12



=3.12=36 CLAssz4

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

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

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

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

4

X =30rx = -
3

1
Hence the roots of equation are 3 or =

Question: 64

Solution:
Given:
1 + 2 2
i ANy S
Ger2)+JEFT x + 25 ixieihg 1.CM
(.\.:+?—J(-‘“"1) x+ 4

3x + 4 5
X2+ 3x+2 X +4
(Bx+4)(x+4)=5x%x2+ 15x + 10 cross multiplying
3xZ +16x+ 16 = 5% + 15x + 10
2x?2-x-6=0

Using the splitting middle term - the middle term of the general equationax® + bx + ¢ = O 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

2x?-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



-3

X = 2orx = o CLASS24

-3
Hence the roots of equation are 2 or —

Questlion: 65

Solution:

Given:

3x-1 £2x+3

sy %’éii%i?lgzLéM
(2x + 3){(3x-1)

3(9"-7“*1)72_(“'* 12249 _ © using (a + b)2=a2 + b? + 2ab; (a-b)2=a?+ b2- 2ab
(2x+3)(3x—-1)

27x*—18x + 3 —8x*—24x— 18 .
6x% + 7x-3 =

19x% — 42x — 15
6x® + 7x—3

19%2-42x-15=30x%+ 35x- 15 cross multiplying
112+ 77x=0

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

x=0o0orx=-7

Hence the roots of equation are 0, - 7

Question: 66

Solution:

Given:

3chci-l _4g3x—3) - 11
M_i_ = IT*faking LCM; using (a + b)2 = a2 + b2 + 2ab
(7x+ 1)(5x—3)

3(49x% + 14x + 1) —4(25x°—30x + 9)

(7x + 1)(5x— 3) -

147x% + 42x + 3 —100x> + 120x — 36
35x2— 16x— 3 B

11

47x% + 162x— 33
35x2—16x—3

=11

47x%2+ 162x-33 =385x?- 176x - 33 cross multiplying
338x2-338x=0

338x(x-1) =0 taking 338x common
338x=00r(x-1)=0

x=lorx=0

Hence the roots of equation are 1, 0

Questlion: 67



Solve each of the

CLASS24

Solution:

Given: (::;31) -10 (2_::31) =3

(4x—3)>—10(2x+ 1)?
(2x+ 1}{4x—3)

= 3 taking LCM; using (a + b)? = a? + b% + 2ab

(16x% —24x + 9) —10(4x% + 4x + 1) 3
8x2—6x + 4x -3 B

16x° — 24x + 9 — 40x° — 40x — 10 3
8x2 —6X + 4x — 3 B

—24x% — 64x— 1

8x2—6x + 4x—3

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

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

24 x2+29x -4 =0

Using the splitting middle term - the middle term of the general equationax® + bx + ¢ = O 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

24 x2 4+ 29%x-4=0
24x2+32x-3x-4=0
Bx(3x+4)-1(3x+4)=0
(3x+4)(Bx-1)=0

(Bx+4)=0o0r(8x-1)=0

1
X =—orx =
3 8

. —4 1
Hence the roots of equation are—= or _

Question: 68

Solution:
Given: () 5(%) 46 =0 &
Letﬁ =y

yZ - 5y + 6 = 0 substituting value for yin (1)



Using the splitting middle term - the middle term of the general equation ax®> + b CLAssz4

divided in two such values that:
Product=a.c
For the given equationa=1b=-5c=6
=16=6
And either of their sum or difference=b
=-5
Thus the two terms are- 3and - 2
Difference=-3-2=-5
Product=-3.-2=6
y2-5y+6=0
y2-3y-2y+6=0
yy-3)-2(y-3)=0
-3)y-2)=0
(v-3)=0or(y-2)=0
y=3o0ry=2
Case I: ify =3
X
x + 1

x=3x+3
2x+3=0
x=-3/2

Case Il ify = 2

x+1 B
X=2%x+ 2
x=-2

-3
X = —-or = -2

o —3
Hence the roots of equation are— or—2

Question: 69

Solution:
a ]
Given: + e 2
a b

b e 270

et [

taking - 1 with both terms



a—(x—b) b-—(x—a)

G-b) | x—ay CLASS24

taking LCM

1 1
(a—x+ b)[(xfb) + (xfa)] =0

taking common (a - x - b)

(x—a) + (x—b)]

(a=x+Db) (x—b)(x—a

taking LCM
(a-x+b)(2x-(a+Db)] =
(a-x+b)=00or[2x-(a+b)]=0

a+b
2

Xx=a+borx =

b
Hence the roots of equation areg + b or 2

Question: 70

Solution:

N a b
Given: —— + ——— = (a+ b)

a b

oE =

[ﬁ‘“]ﬂﬁﬂ] e 4

a—-b(ax-1) b—a(bx— 1) ]
(ax—1) | (bx—1)

taking LCM

a—bax + b . b —abx + a
(ax—1) (bx — 1)

1 1
(a+ b*ab")l(ax—u = (bx—l)] 4

taking common (a + b - abx)
(bx—1) + (ax—1)

(a + b—abx) (ax = D(bx— 1) =0

taking LCM

(a+ b)x-—
(a + b— ab\)[m =0

(a+b-abx][(a+b)x-2]=0
(a+b-abx)=0o0r[(a+b)x-2]=0

) a+b 2
= ab OrE_a+b

+b 2

ab a+h

Hence the roots of equation are 2



Question: 71

CLASS24

Solution:

Given: 3(x*2) y 3-x=10

353 4 =10 )
Let 3¥ = y ~—mmmmemm oo 2)

9y + iy = 10 substituting for y in (1)
9yz2 - 10y +1 =0

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

Product=a.c

For the given equationa=9b=-10c=1
=91=9

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

Thus the two terms are-9and - 1
Sum=-9-1=-10
Product=-9.-1=9

9y2 -9y -1y+1=0

9y(y-1)-1fy-1) =0

(v-1) Oy -1) =0
(v-1)=0or(9y-1)=0
y=lory=1/9

3*=1or3*=1/9

On putting value of y in equation (2)
3*=3%0r3*=3 -2

x=0orx=-2

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

Solution:

Given: 4®+ 1) 4 4(1-¥ =19

454 + 4.% =10 ------- (1)

4
4y + v = 10 substituting for y in (1)
4y2 - 10y +4 =0

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



divided in two such values that:
Product=a.c CLAssz4
For the given equationa=4b=-10c=4
=44 =16

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

Thus the two terms are - 8and - 2
Sum=-8-2=-10
Product=-8.-2=16

4y2 - 10y +4 =0

4yz2 - By -2y +4=0

4yly-2)-2(y-2}=0

v-2)(4y-2)=0

(v-2)=0or(4y-2)=0

y=20ry=1/2

substituting the value of y in (2)
4*=2o0r4x=2"1

22x=plgra?x=2-1

2x=1lor2x=-1

-1
X =_-0rx =
2 2

Hence the roots of equation are A or

Question: 73

Solution:

Given: 22¥-32x+2) L 32 -

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

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

Product = a.c

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

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

Thus the two terms are- 8and - 4

Sum=-8-4=-12



Product=-8.-4 =32
y2-By -4y +32=0
y(y-8)-4(y-8) =0
r-8l(y-4)=0
(v-8)=0or(y-4)=0
y=8ory=4

¥=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 :

Question: 1

Solution:

Given: x2-6x+3 =0

x2-6x=-3

x?-2x3 + 32 =-3 + 32 (adding 3 on both sides)
(x-3)2=-3 +9 =6 using a® - 2ab + b? = (a- b)?

x—3 +4/6 (taking square root on both sides)

Il

x—3 = Veorx—3 = 6

Xx =3 ++eorx = 36

Hence the roots of equationare 3 + \/6or3 — V6
Question: 2

Solution:

Given: x2-4x+1=0

x2-4x=-1

x2-2x2+22=-1+ 22 (adding 22 on both sides)

(x-2)2=-1+4=3usinga?-2ab+b2=(a-b)?

x —2 = ++/3 (taking square rootonboth sides)
x—2 =+3orx-2 = -3

x =2+ 3orx = 2—\3

Hence the roots of equation are 2 + V@ or2— \E.

Question: 3

Salve each of the

10B

CLASS24



Solution:

Given: x2+8x-2=0

2+ Bx=2

%2 + 2.x.4+ 4% =2 + 42 (adding 4% on both sides)
(x+4)2=2 + 16 = 18 using a% + 2ab + b? = (a + b)?

X+ 4 i-\,"rﬁ = 13\@ (taking square root on both sides)

I

X+ 4 =372orx +4 = -3/2

X —4 4+ 3J20rx = —4—-3\2

Hence the roots of equation are—4 + 32 or-4 - 3V2
Question: 4

Solution:

Given: 4% + 4y/3x + 3 = 0

4x? + 4V3x = -3

(2x)2 + 2.2x.4/3 + (\.’3): = =9 4 (\3): (adding (\,.‘E):onbothsides)
(2x + \/5)2 — 3 4 3usinga’+ 2ab +b? = (a+ h)?
(2x + ¥3)" = 0
(2x + V3)(2x + V3) = 0
- -
X =——0rx = ——
2

Wl

N

Hence the equation has repeated roots

5

Question: 5

Solution:

Given: 2x2+ 5x-3=0

4x2+ 10x- 6 = 0 (multiplying both sides by 2)
4x2+ 10x =6

-

(2x)2 + 2_2‘\:'? + (g)_ =6 + (g)l (adding (g)lon both sides)

(Z:c n E)“ = 6 + 2usinga?+ 2ab + b? = (a + b)?
4

(2'+5)2_25+24_49_(7)3
YT T T T a T

r3

IN + 5 _ 47 (taking square root on both sides)
2 2

5 5 7 7% + 5 7

X+-=-0r2x +- = —-
2 2 2 2

CLASS24



2X = 575 or2x = 7575
2x = lor2x = —6
1
X = Eorx = -3
Hence the roots of equation are x = é orx = —3

Question: 6

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

9xZ-3x=6

~—
o)
/
S
S
|
"]
[#~]
o
| b
+
o~
3]
_—
Il
=)
+
-_—
PR
—
ra
—
4]
[a T
=
=
]
_—
Bl
_—
¥
e
=
-
=]
et
=
2]
[a T
7]
"
—

3x — é g g (taking square root on both sides)
1 1 5
3X—- =S 0r3x—- = — —
2 2
5 1 6 5 1 4
3X=—+—=_—=3OI'3}\= _._+._=_._= -2
2 2 2 2 2 g
. =
X =1lorx = —
3

|5

Hence the roots of equation arel or

Question: 7

Solution:

Given: BxZ- 14x-15=0

16x2 - 28x - 30 = 0 (multiplying both sides by 2)

16x? - 28x = 30

(4%)7 — 2.4x. + (5)2 = 30 + (%)2 (adding (;)2(”1 both sides}

[S

(4};_%): = 30 + 4:9 — o2 (E)Zusingaz-2;1]:;+132=.(a—b]2

4 2
4x 7% _ 4 ? (taking square root on both sides)
4 13 4 7 13
X—- = —oor4x—- = — —
2 2 2
13 13 7 6
X =+, ==100r4x=—— +_=—- = -3
2 2 2 2
-3
X = —-0rx = —

CLASS24



. 5 -3
Hence the roots of equation are - or "

Question: 8

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

49x2 + 21x - 28 = 0 (multiplying both sides by 7)

(7x)% + 2_7&% + (3): = 28 + (%)2 (adding (g)zon both sides)

: 2 2 2
2 2usinga“+ 2ab+b“=(a+b)
(7x+3)=28+3=2=(ﬂ)
2 4 4 2

3 11
x + 5= + — (taking square root on both sides)

3 3 11
N+ o =—orlx+_ = ——
2 2 2
o113 y G
Y =72 T2 7 7 T AR
1 orxi g
X = 01'):77

Hence the roots of equation are —1 or 3

Question: 9

Solution:

Given:3x2-2x-1=0

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

(3x)2—-23x.1 + (1)> = 3 + (1)° (adding (1)“on both sides)
(3x—1)2 =3+ 1 = 4 = (2)using aZ-2ab +b%=(a-h)2
3x—1 = +2 (taking square root on both sides)
3x-1=2o0r3x-1=-2

3x=3o0or3x=-1

1 =1l
X = —lorx = —
3

. -1
Hence the roots of equation are —1 ar ey

Question: 10

Solution:

Given:5x?-6x-2=0

25x2 - 30x - 10 = 0 (multiplying both sides by 5)

25%x2-30x =10

(5x)2 - 25x.3 + (3)2 = 10 + (3)? (adding (3)%on both sides)

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

CLASS24



Ex —3 — i‘\-@ (taking square root on both sides) CLAssz4
5x—3 = V19or5x—3 = —/19

5x = 3 + V190r5x = 3 —+/19

3 + 19 3-419
‘:=75 01‘x=75

. 3+4/19 3-\18
Hence the roots of equation are 22>~ g ="
2

Question: 11

Solution:

Given:

2 s
2 —5x & 2x¢
2

4x2-10x +4 =0

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

(2x)2u2_2)[.'i + (?) = —4 ()) (adding (é) on both sides)
e N e g
(2){—3) N, |, (-) using a2 - 2ab + b2 = (a - b)?
2] 4 4 2
3 4 (taking square root on both sides)
ZX_E = i‘E
2 5 3 - 5 &
N am
3 5 5 Z
2\:-2-+-2—:—:40r2x: é+ =5 =1
1
X = 20rx = =
2

Hence the roots of equation are 2 or i

Question: 12

Solution:

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

(2x)%? + 2.2x.b + b? = a®— b? + b* (adding b>on bath sides)
(2x + b)* = a®usinga®+ 2ab + b%=(a + b)?

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

2x+b=-aor2x+b=a

. — b —b
Hence the roots of equation are g 2



Question: 13

CLASS24

Solution:
Given:xz—(\,@ + l)x +42 =
-(Vz+1)x=-v2

x2—2.x (%) + (‘rz; 1) . (\-k + 1) (adding (ﬂ)z on bath sides)

2

4 4

a
2

(57 = (5
_l:(\/_+1) ( )o“:(\/ﬁ; 1)_(\,@2—1)

x=vV2o0rx =1

Hence the roots of equation are \’E or 1

2 5
(_‘ — (ﬂ)) _ THIHZHIHNT | Z72vIHL (ﬂ) using a% - 2ab + b? = (a - b)?

vz )or X — (“'2 + 1) = — (ﬂ) taking square root on both sides
2 2

Question: 14

Solution:

Given:

2¢? — SBT3y — S - A |/>)

2x% —32x = 4

(\EI)E— 8212 4 (i)z _ (3)3 [Adding(i):on both sides]

[

(\E“ ,E)“ — W REE E = ;:' - (E)h using a% - 2ab + b? = (a - b)?

5

2x —g —k z (taking square root on both sides)
3 5 3 5
2X——- = ¢ 2X—- = — =
V2x > or V2x 5 :
5 3 8 5 3
ZX =+ =-=4oryv2x = — -+ - = —1
V2 2 2 2 = 2 2

V2x = 4orv2x = -1

4 =
X =—=2J2orx = —
V2 V2

-1
Hence the roots of equation are 22 or =

Question: 15
Solution:
Given: 3xZ + 10x + 7V3 =0

3x% + 10v3%x + 21 = 0 (multiplying both sides withy/3 }



3x% + 10V3x = —21 CLASS24

(V3x)® + 2./3x.5 + 5% = —21 + §” [Adding 5%on both sides]
(@x + 5)2 = —21 + 25 = 4 = 22 using a® + 2ab + b? = (a + b)?
V3x + § = +2 (taking square root on both sides)

V3x + 5 =2o0rV3x +5 = -2

-,
W)
b

|

=2—-5o0ory3x = —2-5

\E.\: = 730r\.‘r§x = -7

-7
= —y3orx = —

V3
Hence the roots of equation are —\J’r§ or \—;
Question: 16
Solution:
2xZ+x+4=0
4x2 + 2x + 8 = 0 (multiplying both sides by 2)

4%z + 2x=-8

(202 # 222 + (5) = 8+ (3) (Adding (1) on both sides]
(2.‘( + i)z E 3 + B Dusingaz+ 2ab +b” = (a + b)?
2 4 4

2
But (ZX + l) 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

Solution:

Given: 2x2-7x+6=0

Comparing with standard quadratic equation ax2+ bx+c¢=0
a=2,b=-7,c=6

Discriminant D = b2z - 4ac

=(-7)2-4.2.6

=49 -48=1

Question: 1 B

Solution:

Given: 3x2-2x+8=0



Comparing with standard quadratic equation ax2+ bx+c=0
a=3,b=-2,c=8

Discriminant D = b2z - 4ac

=(-2)2-4.38

=4-96=-92

Question: 1 C

Solution:

Given: 2x> — 5J2x + 4 = 0

Comparing with standard quadratic equationax2+ bx+c=0
a=2b=-5/2c=14

Discriminant D = b2 - 4ac

=(-5V2)> - 4.2.4
=25.2 - 32
=50-32=18

Queslion: 1 D

Solution:

Given: \3x® + 2\0x—2y3 = 0 ,
Comparing with standard quadratic equation axz+ bx+c¢c=0

a=+3b=2V2c =23
Discriminant D = b2 — 4ac
=(2v2)2-4.V3.-2\3
=8+ 24 = 32

Question: 1 E

Solution:

Given: (x-1)(2x-1)=0
2x?-3x+1=0
Comparing with standard quadratic equation ax2+ bx+c=0
a=2,b=—3,c=-1
Discriminant D = b2 — 4ac
=(-3)z2-4.21

=9-8=1

Question: 1 F

Solution:

CLASS24



Given: 1 —x=2x?

2x2+x-1=0

Comparing with standard quadraticequation ax2+ bx+c¢c=0
a=2,b=1,c=-1

Discriminant D = bz - 4ac

=(1)2-4.2.-1

=1+8=9

Question: 2

Solution:

Given: x?-4x-1=0

Comparing with standard quadratic equation ax2+ bx +c¢=0
a=1,b=-4,c=-1

Discriminant D = b2z - 4ac

=(-4)7-41.-1

=16+4=20=0

Hence the roots of equation are real.

Roots atand B are given by

-b + VD -(—4) + V20 4 + 25 202 + V5) -
¢ = 2 %1 2 2 SR
-b—- VD -—(-4)-+v20 4-2v5 2(2—-V5) =
B = = - - - = (2-V5)

2a 2x1 2 2

X = (2 + \/g)orx = (2—\"3]

Hence the roots of equation are (_2 4 \E) or (2 —v5)
Question: 3

Solution:

Given: x2 -6x+4=0

Comparing with standard quadratic equation ax2+ bx+c¢c=0
a=1,b=-6,c=4

Discriminant D = bz - 4ac

=(6)2-4.14

=36-16=20=>0

Hence the roots of equation are real.

Roots a and } are given by

b +VvD —(-6)+ V20 6+ 2V5 2(3 + V5)
“= "7 T 2x1 -T2~ 2

= (3 + V5)
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-b— VD —(-6)—v20 6-—2J5 2(3—5)
b=~ 2% 1 -2 - 2 = (3-V5)

x = (3 + \Jg)orx = (3-V5)

Hence the roots of equation are (3 + \@) or (3 — \E)
Question: 4

Solution:

Given: 2x2+x-4=0

Comparing with standard quadraticequationax2+ bx+c=20
a=2,b=1Lc=-4

Discriminant D = b2 - 4ac

={1)2-42.-4

=1+32=33>0

Hence the roots of equation are real.

Roots aand [ are given by

b ++vD —1+433 —1 + 433
o = = =
2a 2x2 4
-b— VD —1-—+33 — 1 —af2s
P 2a To2x2 4
-1 + 33 -1 —v33
X = orx =
4 4
Hence the roots of equation are —— (2] o = o
1 4

Question: 5

Solution:

Given: 25x2+ 30x+ 7 =0

Comparing with standard quadratic equation ax2+ bx+c=0
a=25,b=30,c=7

Discriminant D = b? — 4ac

=(30)2-4.25.7

=900-700=200=>=0

Hence the roots of equation are real.

Roots o and ﬁ are given by

b+ VD =30 + v200 -30 + 10V2 10(-3 + v2)
“= 2a T 2x25 a 50 a 50
(-3 + v2)

5
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-b— VD —30-v200 —30-10y2 10(-3-V72)
b= T Taxzs T 50 - 50 CLASS24

_(-3-V2)
-

(-3 + V2) (-3-v2)
X=—_""—0IX= ——"—"—
5 5
(-3+42) _ (-37)
5

Hence the roots of equation are

Question: 6

Solution:

Given: 16x2=24x+1

16x2-24x-1=0

Comparing with standard quadratic equation ax2+ bx+¢=0
a=16,b=-24,c=-1

Discriminant D = bz - 4ac

=(-24)2_4.16.-1

=576+ 64=640=>0

Hence the roots of equation are real.

Roots atand B are given by

b+ VD —(—24) + V640 24 + 8V10 8(3 + V10)
I B & y 32
(3 + V10)
-
-b- VD (—24) — V640 24 -8V10 8(3-10)
P = 2% 16 T e 9y 32
(3 —+10)
- =
(3 + V10) (3—V10)
X=—""""0rx = ———

4 4

(3 +10) - (3—10)

Hence the roots of equation are
4

Question: 7

Solution:

Given: 15xZ2-28=x

15x2-x-28=0

Comparing with standard quadratic equation ax2+ bx+c¢=0
a=15b=-1,c=-28

Discriminant D = b2 - 4ac

=(-1)?-4.15.- 28

=1+1680=1681=0



Hence the roots of equation are real.

Roots « and B are given by

-b+vD —(-1) + V1681 1 + 41 42 7
a = = = = —

2a 2 x15 30 30 5

~ —b—-+vD —(-1)-V1681 1-41 —40 —4

B = 2a B 2x 15 30 30 3
o7 —4
1\7501'.‘(— 3

. 7 -4
Hence the roots of equation are - OT —

Question: 8

Solution:

Given: 2x2 —2/2x + 1 = 0

Comparing with standard quadratic equationaxz + bx+c¢=0
a=2b=-2/2c=1

Discriminant D = bz — 4ac

=(-2v2)2 - 421

Hence the roots of equation are real.

Roots aand 3 are given by

—b + \,‘rﬁ *(*2\-‘6} 22 \‘6 \"5 1

a = = = = — = = i

2a 2x2 4 2 V2?2 V2

—b— VD —(—2v2) 22 2 V2 1

SR U &2z V2
1 1
= —=0rx = —
V2 V2

Hence these are the repeated roots of the equation % 5 %

vZ oy2

Question: 9

Solution:

Given: /2x% + 7x + 5y2 = 0

Comparing with standard quadratic equationax2+bx+c=0
a=+v2b=7c=25/2

Discriminant D = b2 - 4ac

= (7P —42.5{2

=49 -40=9=>0

Hence the roots of equation are real.

Roots a and § are given by
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b+vD —-7+4V9 —7+3 —4

Q = ——Z—ﬁ
2a 2 x2 2x42 22
5 ~-b-VD -7-vV9 -7-3 -10 -5V2
N 2a h 2)(\5 _ZX\E_Z\/E_ 2
_5\(5
X = —\,"Z—orx:—z

-5y2

Hence the roots of equation are—/2 gr

Questlion: 10

Solution:

Given: \3x* + 10x—8V3 = 0

Comparing with standard quadratic equationax2+ bx+c¢=0
a=+V3b=10c = -8J3

Discriminant D = bZ — 4ac

= (10)* — 4.v/3.-8V3

=100+96=196=0

Hence the roots of equation are real.

VD = V196 = 14

Roats aeand f are given by

b ++vD 10 + 196 -10 + 14 4 2 2 V3
a = = = = :—.__i:*tx—_
2a 2 %X \3 2x%x+3 2v3 V3 v3 V3
2\-"5
-3
g —b—+vD —10—y196 —-10—14 —24 —12
T 2V 2 G2V
—12 V3 —12V3 3
— e ——— A -
V3 V3 3 \
243
x:Torx:—i}ﬁ

Hence the roots of equation are %ﬁ or — 4\6

Question: 11

Solution:

Given: /3xZ2 - 2\2x— 23 = 0

Comparing with standard quadratic equationaxz2+ bx+c¢c=0
a=+3b=-2J2c= 2V3

Discriminant D = b2 - 4ac

=(—2V2)? - 4.4/3.-2V3
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=8+24=32>0

Hence the roots of equation are real.
\'[5 = \,@ = 4\4@

Roots aand f are given by

b+ VD  —(—2v2) + 42 62 2V3V3y2

_ _ _ — Je
a= = = = V6
2a 2 %3 2xv3  2xv3
5 -b-VvD —(-2V2)-avz -2v2 -2
T 2a B 2 xV3 C2xV3 V3
-2
X = Jeorxy = —
V3

-z

V3

Hence the roots of equation are \/E or

Questlion: 12

Solution:

Given: 2x> + 6vV3x— 60 = 0
Comparing with standard quadratic equation ax2+bx+c¢=0
a=2b=6y3c=—60
Discriminant D = b2 - 4ac
=(6+3)>—4.2. 60
=180+480=588=0

Hence the roots of equation are real.
VD = V588 = 14\3

Roots aand 8 are given by

b+ VD —(6V3) + 14V3 8Y3

= = 2V3
@ 2a 2 %2 4 ‘
-b—+vD —(6V3)—14V3 —20V3
B = = (6v3) = A —5V3
2a 2% 2 4
X = 2\/3_orx = —5\/§

Hence the roots of equation are 2@ or — 5\@

Question: 13

Solution:

Given4y3x2 + 5x—2V3 = 0

Comparing with standard quadratic equationaxZ2+ bx+c=0
a=4/3b=5c=-2V3

Discriminant D = b2 — 4ac

=(5)?—4.4/3.-2y/3
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=25+96=121>0
Hence the roots of equation are real.
VD = V121 = 11

Roots aand f are given by

-b++vD -5+ 11 6 3 V3
a = = = = - -
2a 2x4y3 8xv3  4xy3 4
5 -b-+VD -5-11 -16 -2
T 2a 2x4y3  8xv3 V3
B
."sﬁ401!'(7\!§

(=]

Hence the roots of equation are’® or
4

-
wl‘

Question: 14

Solution:

Given: 3x2—-2Vex + 2 = 0

Comparing with standard quadratic equation ax2+bx+c¢=0
a=3b=-2/6c=2

Discriminant D = b2 — 4ac

= (—2v6)* —4.3.2

=24 -24=0

VD =0

Hence the roots of equation are real and repeated.

Roots aand [ are given by

-b + VD —(—2\/5) + 0 2\6 V6 V2V/3 2

@= T2 ~ 6 3 Y23 43
3 -b-vD —(-2v6)-0 2v6 V6 V2V3 2
- 2a ) 2x3 6 3 203 |3

Hence the roots of equation are ﬁ ﬁ
3742

Question: 15

Solution:

Given: 24/3x2—5x + 3 = 0

Comparing with standard quadratic equationaxZ+ bx+c¢c=0
a=2/3b=-5c=+3

Discriminant D = b2 - 4ac

CLASS24



=(-5)?—4.2vV3.V3
=25-24=1>0

Hence the roots of equation are real.
VD =V1 =1

Roots qand f§ are given by

b ++vD (-5 +1 6 V3
a = = = -
2a 2 %X 243 4 %43 2
-b—VD (-5 -1 4 1
= 2a o 2x2y3 4x+43 43
V3 1
X = —orx = —
2 V3

d /3 1
Hence the roots of equation are = gr —
2 ]

Question: 16

Solution:

Given: xZ2+x+ 2 =0

Comparing with standard quadraticequation ax2+ bx+c=0
a=1,b=1,c=2

Discriminant D = b2 — 4ac

=(1)2-4.1.2

=1-8=-7<0

Hence the roots of equation do not exist

Question: 17

Solution:

Given: 2x2+ax —a2=0

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

Discriminant D = B2 - 4AC

=(a)z - 4.2. - a2

=a®+ 8a?%=9a% =0

Hence the roots of equation are real.

VD = J9aZ = 3a

Roots o and p are given by

-B++vVD -a+3 2a a
2A To2x2 4 2

a =

CLASS24



e S CLASS24

2A 2x2
a
X =_-orx = -—a
2

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

Question: 18

Solution:

Given: x>~ (V3 + 1)x + V3 = 0

Comparing with standard quadratic equationaxZ+bx+c¢=0
a=1b=-(V3+1)c=+3

Discriminant D = b2 - 4ac

D

Il

[FV3+ 1) -41y3=3+1+2/3-4/3=3-2V3 +1

D=(3-1) >0

Using a% — 2ab + b? = (a - b)?

Thus the roots of given equation are real.
VD =31

Roats et and B are given by

b+vd [EMBHF)]+(V3-1) B+1+V3-1
“in 2a _- P 1 = >
2V3 =
b = V3
2 v
-b-vD [(VB8+1)]-(3-1) V3+1-V3+1 2
Bi 23 N 2xl ul 2 72
=1
x = lorx = V3

Hence the roots of equation are 1, V’§

Question: 19

Solution:

Given: 2x% + 5/3x + 6 = 0

Comparing with standard quadratic equationax2+ bx+c¢=0
a=2b=5y3c=¢6

Discriminant D = b2 — 4ac

=(5v3)2-4.26

=75-48=27>=0

Hence the roots of equation are real.

v’ﬁ = \,'(ﬁ: 3\:’5



Roots aand f are given by CLASSZ4

-b + VD —(5\5) + 3V3 -2V3 -3

a = = =
2a 2% 2 4 2
B — ~b- VD _ —(5V3) - 3V3 _ 78\/52 23
2a 2% 2 4
—+/3
X = —;j_ orx = —2v3

Hence the roots of equation are %3 =243

Question: 20

Solution:

Given: 3x2-2x+2=20

Comparing with standard quadratic equation ax2+ bx+c=20
a=3,b=-2,c=2

Discriminant D = b2 — 4ac
=(-2)2-4.3.2

=4-24=-20<0

Hence the roots of equation do not exist
Question: 21

Solution:

Given:

taking ’[.C‘—Mi =3

x* + 1
X

cross multiplying
x2+1=3x
x2-3x+1=0
Comparing with standard quadratic equation axZ2+ bx+c=0
a=1,b=-3,c=1
Discriminant D = b2 - 4ac
=(-3)32-4.1.1
=9 _4=5=0
Hence the roots of equation are real.
VD=+v5
Roots a and ( are given by
_ ~b + VD

(-3 +V5 3 +45
C T T T T 2x1 T 2




_ b-VD_ —(-3)-V§ _3-4§

b= 2x1 2

3 + 45 3-45
= ———orx = >

. 3445 3-,5
Hence the roots of equation are ———

Questlion: 22

Solution:
Given:
1 1

x-2-x == 3

— = 3Ixzaking LCM
x(x—2})

-2
x2—2x

3xZ - 6x + 2 = 0 cross multiplying

Comparing with standard quadratic equation ax2+ bx+c=10
a=3,b=-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 = 23

Roots atand f are given by

b +VD () +2V3 6 +2/3 3+ 43
= T 2 %3 o - E
-b—VD —(-6)-2V3 6-2V3 3-3
P = 2a N 2x%3 & 6 T
 3+vV3 e
X = 3 orx = 3

. 3443 3-43
Hence the roots of equation are

Question: 23
Solution:
Given:

~2=3x#0

-1 X7
= 3 tdking LCM

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

Discriminant D = b2 - 4ac
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=(-3)2-4.1.-1

=9+4=13=>0

Hence the roots of equation are real.
VD = V13

Roots aand f§ are given by

b+ VD —(=3)+ V13 3+ 13

a =

2a 2x1 2
—b— VD —(-3)—+VI3 3— 413
B = 2a N 2x1 - 2
3+V13 3— Y13
X = 2 ar 2

4 3+413 3—13
Hence the roots of equation are =~~~ g 2>~

Queslion: 24

Solution:

m_ - n
Given: [ X° is — = 1-—2x

m*x® + n®
—_— — =1-2x
mn

2= mn- 2Zmnx

taking LCM m2x+ n
On cross multiplying

m2x+ 2mnx +n2-mn= 0

Comparing with standard quadratic equation ax2+ bx+c¢c=0
a=m2b=2mn,c=n2- mn

Discriminant D = b? — 4ac

= (2mn)? - 4m?2 (n® - mn)

=4m?Zn2 - 4m2n2 + 4m3n > 0

Hence the roots of equation are real.

VD = J4m3n = 2mymn

Roots a and B are given by

b + VD —(2mn) + 2mynm  2m(—n + Jymn)  (—n + Jmn)
a = = = B
2a 2 xm? 2 x m?
~b—+vD —(2mn)-2mymn 2m(-n—+ymn) (—n—+mn)
B = 2a 2 x m? B 2 x m? B
(—n + ymn) (—n — Vmn)
X=-——"—0ox="——"—=

m m

Hence the roots of equation arel"2*¥™®) o, (-n-vmn)

o m

Queslion: 25

Find the roots of
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Solution:

Given: 36x2 - 12ax + (a2~ b2} =0

Comparing with standard quadratic equation Ax2+ Bx+ C=0

A=36,B=-12a,C=a2- b2
Discriminant D = B2 - 4AC
=(~-12a)2-4.36.(a% - b?)

=144a° - 144a°+ 144 b% =144 b°>0
Hence the roots of equation are real.

VD = J144b2 = 12b

Roots et and f} are given by

—B+ VD —(-12a) + 12b 12(a + b) (a+b)

T oA 2 % 36 72 6
_ —B-— VD _ —(-12a)-12b 12(a—-b) (a—b)
B = 24 4 2 % 36 - 75 6
_(a+b) ~_(@-b)

X = e arx = =

. la+b) {a—b)
Hence the roots of equation are = O =
o

Queslion: 26

Solution:

Given:x2 — 2ax + (a2-b2) =0

Comparing with standard quadratic equation Ax2+ Bx+ C=0

A=1,B=-2a,C=a2-Db2
Discriminant D = B2 - 4AC
=(-2a)2-4.1.(a2-b3)
=4a?-4a2+4b?2=4b%=0

Hence the roots of equation are real.
VD = J4b? = 2b

Roots ctand [ are given by

B+ VD —(-2a)+2b 2(a+h)
a = = = =a+th
2A 2x1 2

_ —B-VD —(-2a)-2b 2@-b)
B = 2A 2x1 B 2 B
x=(a+b)orx=(a-hb)

a—-b

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

Solution:
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Given: x? - 2ax - (4b2-a%) =0 CLAssz4

Comparing with standard quadratic equation Ax2+ Bx+ C=0
A=1,B=-2a,C=-(4b2 - a?)

Discriminant D = B2 - 4AC

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

=4a?-4a”+16b2=16b%>0

Hence the roots of equation are real.

VD = J16b2 = 4b

Roots aand P are given by

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

a = =a+ 2b

-B—-+vD —(-2a)—4b 2(a— 2b
B i (—2a) _ 2 ' ]:a—Zb
2A 2x1 2

x=(a+2b)orx=(a—-2b)

Hence the roots of equation are (a + 2b) or (a - 2b)
Question: 28

Solution:

Given: x2 + 6x - (a2+b2-8)=0

Comparing with standard quadratic equation Ax2+ Bx+ C=0
A=1,B=6,C=-(a®+b”-8)
Discriminant D = B2 - 4AC

=(6)2-4.1.— (a2 + bZ - 8)
=36+4a’+8a-32=4a%+8a+4
=4(az+2a+ 1)

=4(a + 1)%2 > 0 Using a® + 2ab + b® = (a + b)*
Hence the roots of equation are real.

/5 = JiG T 17?

=2(a+1)

Roots aand  are given by

-B++VD —-6+2a+1) 2a—4 5
A 2x 1 -T2 ~°
-B-VvD -6-2(a+ 1) -2a-8

_ — = -a—4=—-(a+ 4
B 2A 2% 1 2 d ( )

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

Find the roots of



Solution: CLAssz4
Given: x2+5x-(a2+a-6)=0

Comparing with standard quadratic equation AxZ+ Bx+ C=0
A=1,B=5,C=-(a2+a-6)

Discriminant D = B2 - 4AC

=(5)32-41.-(a2+a-6)

=25+4a’+4a-24=4a’+4a+1

= (2a + 1)2 = 0 Using a® + 2ab + b? = (a + b)?

Hence the roots of equation are real.

VD = J@a + 1)

=(2a+ 1)

Roots ccand B are given by

-B++VD -5+ (2a+1) 2a-4

= = =a—2
2A 2x1 4
-B-vD -5—-(2a+ 1) -2a-6 . s
P=—2a = 7" 2x1 B e
x=(a-2)orx=-(a+ 3)
Hence the roots of equation are (a - 2) orx =- (a + 3)

Question: 30

Solution:

Given: x2 - dax - b2+ 4a2=0

Comparing with standard quadratic equation Ax2+ Bx+ C=0
A=1,B=-4a,C=—-b2+4a2

Discriminant D = B2 - 4AC

=(-4a)2-4.1. (- b2+ 4a%)

=16a”+4b%*-16a’=4b%=>0

Hence the roots of equation are real.

VD = J4bz = 2b

Roots aand P are given by

-B+ VD —(—4a)+ 2b 4a + 2b
2A Z2x1 - 2

=2a+b

-B-+vD —(-4a)-2b 4a-2b
P = 2A - 2x1 - 2
x=(2a-blorx=(2a+b)

=2a—b

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

Find the roots of



Solution:

Given: 4x2 - 4a2x + (a* -b%)=0

Comparing with standard quadratic equation Ax2 + Bx+ C=0

A=4,B=-4a? C=(at-b%
Discriminant D = B2 - 4AC
=(-4a%)?- 4.4.(a* - b%

=16a*+ 16b*-16a*=16b*>0
Hence the roots of equation are real.

VD = J16b* = 4b>

Roots cand 3 are given by

-B + VD —(—4a®) + 4b® 4(a* + b*) a® + b?

CTToa 2% 4 8
-B—+vD —(—4a®)—4b® 4(a*-Db*) a®-b?
B = 24 y 2x4 - 8 -2
' a® 4+ b? i o =T
X = 2 orx = 5
b2 a?-p?

Hence the roots of equation are

A~ +b

Question: 32
Solution:

Given: 4x2 + 4bx - (a2 -b%) = 0

Comparing with standard quadratic equation Ax2+ Bx+ C=0

A=4,B=4b,C=-(a’>-b?)
Discriminant D = B?2 - 4AC

=(4b)z - 4.4. - (a2 - b?)

=16b% +16a2-16b%2=16a%>0
Hence the roots of equation are real.

VD = J16a% = 4a

Roots ccand [ are given by

—B + VD —(4b) +4a 4a-b) a-b

a = =
2A 2X4 8 2
_ -B-VD -(4b)-4a -4(a+b) -(a+b)
P = 20 2x4 8 - 2
—(a + b) a—-b
X = orx = 2

. —(a+b)
Hence the roots of equation are —;

Question: 33

Find the roots of

or

a-b
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Solution: CLAssz4
Given:x2 - (2b-1)x+(b2-b-20)=0

Comparing with standard quadratic equation AxZ+ Bx+ C=0

A=1,B=-(2b-1),C=(bz-b-20)

Discriminant D = B2 - 4AC

=[-(2b-1)2]-4.1. (b2-b-20) Using aZ - 2ab + b2 = (a - b)?2
=4b?-4b+1-4b®’+4b+80=81>0

Hence the roots of equation are real.

VD = VB1 = 9

Roots acand  are given by

—B+VD —[-(b-1D]+9 2b+8
2A 2x1 P

b+ 4

-B~ VD -[-(2b-1]-9 2b-10

= = hbh-5
2A 2x1 2

B =
x=(b+4)orx=(b-5)

Hence the roots of equation are (b + 4) or (b - 5)
Question: 34

Solution:

Given: 3a®x? + Babx + 4b%=0
Comparing with standard quadratic equation Ax2+ Bx+ C=0
A =3a2 B =8ab, C=4b2
Discriminant D = B2 - 4AC

=(8ab)? - 4.3a2 4b2

=64 a’b? - 48a%b? = 16a’b% > 0
Hence the roots of equation are real.
Vb = J16arb?

= 4ab

Roots aand  are given by

—B++vD —8ab + 4ab —2ab —2b

CT A T T 2x3az T ear 3a
—-B— VD —8ab—4ab —12ab —2b
P = 2A T 2x3az  6az | a
-2b —2b
X = orx =
3a a
-2b —2h

Hence the roots of equation are : orx = —
a

Question: 35
Solution:

Given: a2b2x?% - (4b* - 3a%)x - 12a%b%2=10



Comparing with standard quadratic equation Ax2+ Bx+ C=0

A=a%b% B=-(4b*-3a%h, C=-12a%2
Discriminant D = B2 - 4AC
=[ - (4b* - 3aM)]?% - 4a?b?. - 12a%b?
= 16b% - 24a*b* + 9a® + 48 a*b*
=16bf + 24a*b* + 9a°®
= (4b* + 3a*)? > 0 Using a® + 2ab + b? = (a + b)?
Hence the roots of equation are real.
(4b* + 3a%)?
=4b* + 3a3*

Roots aand § are given by

B+ VD  —[-(4b* - 3a%)] + (4b* + 3a%) gb* 4b°
= 2A y 2 x a’b? T 2ath? T a?
—B— VD —EESSE L™ S il B -, -
B = 24 & 2 x a’b? T o2a2b? T b2
Abg —3a°
X = = orx = b2

—3a%

Hence the roots of equation are ir or
e

Question: 36

Solution:

Given: 12abx? - (9a% — 8b%)x — 6ab = D

Comparing with standard quadratic equation Ax2+ Bx+ C=0

A=12ab, B = - (9a% - 8b%}, C = — 6ab
Discriminant D = B2 - 4AC
=[-(9a%-8b%)]2-4.12ab.-6ab
=81a%- 144a’b? + 64b* + 288 a?b?
=81la*+ 144a’b? + 64b*
=(9a® + 8b%)2 > 0 Using a® + 2Zab + b? = (a + b)?
Hence the roots of equation are real.

(932 + 8b2)2
=9aZ+ 8b?
Roots o and ﬁ are given by

B+ VD —[-(9a®—8b7)] + (9a° + 8b7)

18a? 3a

« 2A 2x 12ab

~ 24ab _ 4b

CLASS24



—-B— VD —[-(9a®-8b%)]—(9a® + 8b*) —16a®> —2b
P=""a = 2 x 12ab = 24ab  3a CLASS24

3a —-2b
X = —orx =
4b 3a

—2h
3a

. 3
Hence the roots of equation are 22 or
4hb

Exercise : 10D
Question: 1 A
Solution:
Given: 2x2-8x+5=10
Comparing with standard quadratic equation ax2+ bx+c=0
a=2,b=-8,c=5
Discriminant D = b? — 4ac
=(-8)2-4.25
=64-40=24>0
Hence the roots of equation are real and unequal.
Question: 1 B
Solution:
Given: 3x? — 2\/6x + 2 = 0
Comparing with standard quadratic equationax2+ bx+c¢=0
a=3b=-2V6c=2
Discriminant D = b2 — 4ac
= (—2V6)® —43.2
=24-24=0
Hence the roots of equation are real and equal.
Question: 1 C
Solution:
Given: 5x2 - 4x+1=0
Comparing with standard quadratic equation axz+ bx+c¢c=0
a=5b=-4,c=1
Discriminant D = b? - 4ac
=(-4)2-45.1
=16-20=-4<0
Hence the equation has no real roots.

Question: 1 D



Solution:

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

5x2-10x+6=0

Comparing with standard quadraticequation ax2+ bx+c=20
a=5Db=-10,c=6

Discriminant D = b2 - 4ac

=(-10)2-45.6

=100-120=-20<0

Hence the equation has no real roots.

Question: 1 E

Solution:

Given: 12x — 4/15x + 5 = 0

Comparing with standard quadratic equationax2+ bx+c¢=0
a=12b=-4/15c =5

Discriminant D = b2 — 4ac

= (-4V15)% - 4.125

=240-240=0

Hence the equation has real and equal roots.

Question: 1 F

Solution:

Given:x2 —x+2=10

Comparing with standard quadratic equation ax2+ bx + c¢=0
a=1,b=-1,c=2

Discriminant D = b2 — 4ac

]

(-1)2-4.1.2

=1-8=-7<0

Hence the equation has no real roots.

Question: 2

Solution:

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

Comparing with standard quadratic equationax2+ bx+¢c=0
a=2(@%2+b%),b=2(a+b),c=1

Discriminant D = b2 - 4ac

CLASS24



=[2(a+b)]2-4.2@%2+bH1

=4(a? + b2 + 2ab) - 8 a2 - 8h2

=4a? + 4b? + 8ab - Ba® - 8b?
=—4a2 - 4b2 + Bab

= —4(az + b2z - 2ab)

=-4(a-b)z2=<0

Hence the equation has no real roots.
Question: 3

Solution:

Given equation x2 + px - q2 =0
a=1b=px=-q2

Discriminant D = b2 - 4ac
=(p)-4.1.-g2

=(p2+4qg?) =0

Thus the roots of equation are real.
Question: 4

Solution:

Given: 3x2+ 2kx + 27 =0
Comparing with standard quadraticequation ax2+ bx+¢c=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?z - 324=0

4kz2= 324

k2 = 81 taking square root on both sides

k=9ork=-9

CLASS24

The values of k are 9, — 9 for which roots of the quadratic equation are real and equal.

Question: 5

Solution:
Given equation is kx(x - 2\,@) + 10=10

kx? —2vVE5kx + 10 = 0

Comparing with standard quadratic equationaxZ+bx+c=0



a=kb= -2vV5kc = 10 CLA5524

Given that the roots of equation are real and equal

Thus D=0

Discriminant D = b2 - 4ac=0

(—-k2v5)> —4.k10 = 0

20kz-40k=0

20k(k-2)=0

20k =0or(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

Solution:

Given equationis4 x2 +px+3 =0

Comparing with standard quadratic equation ax2+ bx+c=10
a=4b=pc=3

Given that the roots of equation are real and equal

Thus D=0

Discriminant D = b2 —4ac =0

(p)2—-443=0

p? =48

p = 143

p =4/30rp = p = 43

The values of p are 4,]5 ,—4\;'5 for which roots of the quadratic equation are real and equal.
Question: 7

Solution:

Given equationis 9x2—-3kx+ k=0

Comparing with standard quadratic equation ax2+ bx+c=0
a=9b=-3kc=k

Given that the roots of equation are real and equal

Thus D=0

Discriminant D =b2z-4ac=0

(-3k)2-49k=0

9kz-36k=0

9%k(k -4)=0

9k =0or(k-4)=0



k=0ork=4

Butgiven k is non zero hence k = 4 for which roots of the quadratic equation are CLASSZ4
Question: 8

Solution:

Given equation is (3k+ 1) x2+2(k+1)x+1=0

Comparing with standard quadratic equation ax2+ bx+c¢c=0
a=(3k+1)b=2(k+1)c=1

Given that the roots of equation are real and equal

Thus D=0

Discriminant D = bz - dac=0

(2k + 2)% - 4.(3k + 1).1 = 0 using (a + b)? = a® + 2ab + b?
4kz + 8k+4 -12k-4=10

4k2 -4k =0

4k(k-1)=0

k=0k-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

Solution:

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

Given that the roots of equation are real and equal

Thus D=0

Discriminant D = b2 — 4ac=0

[-(7p+2)]%2-4.(2p + 1).{7p - 3) = 0 using (a + b)2 = a2 + 2ab + b?
(49p% +28p + 4) -4(14p%2+p-3)=0

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

-7p2+24p+16=0

7p2-24p-16=20

7p2-28p +4p - 16 =0

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

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

(7p+4)=0o0or(p-4)=0

p:TOrp:d,



The values of p are;; or 4 for which roots of the quadratic equation are real and ¢ cLAssz4
Question: 10

Solution:

Given equationis (p+1)x2-6(p+1)x+3 (p+9)=0
Comparing with standard quadraticequationax2+ bx+c=0
a=(p+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)]2-4.(p+1).3(p+9)=0
36(p+1)(p+1)-12(p+1)(p+9)=0
L2(p+VBEp+1)-(p+9N]=0

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

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

(p+1)=0or[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

Solution:

Given that — 5 is a root of the quadratic equation 2x2 + px — 15 =0
2(-5)2-5p-15=0

5p=35

p=7

Given equationisp (x2+x)})+ k=0

px2+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 =b2z -4ac=0

[p]2-4.pk=0

72-28k=0
49 - 28k =0
L 49 7
T 28 4

7
The value ofk is ;for which roots of the quadratic equation are equal.



Question: 12

CLASS24

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 equationisx2+k (2x+k+2)+p=0

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

Comparing with standard quadraticequationax2+ bx+c=0
a=1b=2kc=k2z+2k+p

Given that the roots of equation are equal

Thus D=0

Discriminant D =b2z-4ac=0

(2K)2-4.1. (kK2 +2k+p) =0

4k? - 4k? -8k —4p =0

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

p=-2.-6=12

p=12

The value of p is — 12 for which roots of the quadratic equation are equal.
Question: 13

Solution:

Given — 4 is a root of the equation x2+ 2x+ 4p =0

42+ 2(-4)+4p=0

8+4p=0

p=-2

The quadratic equation x2 + px (1 + 3k]) + 7(3 + 2k) = 0 has equal roots
Comparing with standard quadratic equationax2+bx+c=0
a=1b=p(1+3k)c=7(3+ 2Kk)

Thus D=0

Discriminant D = bz - dac =0

[p(1+3K)]2-4.1.7(3+2Kk)=0

[-2(1+3K)]2-4.1.7(3+2k) =0

4(1 + 6k + 9k?) — 4.7(3 + 2k) = 0 using (a + b)? = a? + 2ab + b?

4(1 + 6k + 9kz — 21 - 14k) = 0



9kz-8k-20=0 CLAssz4

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

k= 20 ork = 2
T Tg VRS

-10
The value of kis - or 2 for which roots of the quadratic equation are equal.

Question: 14

Solution:

2

The quadratic equation (1 + m?) x2 + 2mcx + ¢2 — a2 = 0 has equal roots

Comparing with standard quadratic equation axz2 + bx +¢=0
a=(1l+m?)b=2mcc=c?-a’

Thus D=0

Discriminant D = b2 - 4ac=0

(Z2me)2-4.(1 +m2)(c2-a?)=0

4m2c? - 4c? + 422 - 4m3c2 + 4 m2a2=0

—4c?+4a%+ 4m?a®=0

az + mza?' 3 Cz

c2=a? (1 +m?2)

Hence proved

Question: 15

Solution:

Given that the roots of the equation (c? — ab)x? - 2(a? - bc)x + (b2 — ac) = 0 are real and equal
Comparing with standard quadratic equation ax2 + bx +c=0
a=(ct2-ab)b=-2(a%-bc) c= (b%-ac)

Thus D=0

Discriminant D = bz — 4dac=0

[-2(a2 - be)]? - 4(c? - ab) (b2 -ac) =0

4(a%- 2abe + b2c2) - 4(b2c2 —acd —ab3 +aZbc) =0

using (a — b)2 = a2 — 2ab + b2

a* - 2a2bc + b2c2 — b2c2 + ac3 + ab3 - a2bc =0
at-3a’bc+ac® +ab3®=0

a(a3-3abc+cE+b3)=0

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

Hence proved a =0 or a® + ¢? + b® = 3abc



Question: 16

Solution:

Given that the quadratic equation 2x2 + px + 8 = 0 has real roots
Comparing with standard quadratic equation ax2 + bx +c=0
a=2b=pc=8

Thus D=0

Discriminant D = b2 - 4acz0

(p)2 - 4.2.820

(p)? - 64=0

p?= 64 taking square root on both sides

pzBorp=-8

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

Question: 17

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

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

4a2-104a+672=0

az-26a+ 168=0

az-14a- 1Z2a+ 168=0

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

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

a=l4ora=12

CLASS24

fora = 12 the equation will become non quadratic—--(a-12)x2+ 2(a-12)x+2=0

A, B will become zero

Thus value ofa = 14 for which the equation has equal roots.

Question: 18

Solution:

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

Comparing with standard quadratic equation ax2 + bx+¢c=0



a=9b=8kc=16

Thus D=0 CLAssz4
Discriminant D=b2z -4ac=0

(8k)2-4.9.16 =0

64kz-576=0

k2 = 9 taking square root both sides

k = 43

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

Solution:

(i) Given: kx2+6x+1=0

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

For real and distinctroots: D> 0

Discriminant D = b2 -4ac>= 0

62 _4k=>=10

36 -4k =0

4k < 36

k<9

(ii) Given: x2 —-kx +9 =10

Comparing with standard quadratic equation ax?2+ bx +¢=0
a=1b=-kc=9

For real and distinct roots: D > 0

Discriminant D =b2-4ac> 0

(-k)2-419=k?-36>0

k?> 36

k = 60or k= — 6 taking square root both sides

(ii) 9x2 + 3kx + 4 =0

Comparing with standard quadraticequation ax2+ bx+c=20
a=9b=3kc=4

For real and distinctroots: D> 0

Discriminant D = b2 - 4ac= 0

(Bk)?-4.49=9k?-144>0

9kz= 144

k> 16

k = 4ork < - 4 taking square root both sides



(iv) 5x2-kx+1=0
Comparing with standard quadraticequation ax2+ bx+c=0
a=b5b=-kc=1

For real and distinct roots: D > 0

Discriminant D =b2 -4ac> 0

(-K)?-451=k:-20>0

k?> 20

k > 2+/5 or k < -2+/5 taking square root both sides

Question: 20

Solution:

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

Discriminant D = b? - 4ac

=[5(a+b)]2-4(a-b)(- 2(a - b))

=25(a+b)2+8(a—-b)?

Sinceaand barerealanda=b then (a+b)2=0(a-b)2>0
8(a—-b)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)2z+ 25(a+b)2= 0 (sum of two positive numbers is always positive)
D=0

Hence the roots of given equation are real and unequal.

Question: 21

Solution:

Given the roots of the equation are equation (a? + b2)x? - 2 (ac + bd)x + (c? + d%)
Comparing with standard quadratic equation axZ2+ bx+c=0
a=(a2+b?%) b=-2(c+bd)c=(c?+d?)

For real and distinctroots: D=0

Discriminant D =b? - 4ac=0

[ -2(ac+bd)]? - 4@% +b2)(c®+d?) =0

4(a?c? + b2d? + 2Zabed) - 4(a?c? + a?d? + b%c? + b%d%) =0

using (a + b)2 = a? + 2ab + b?

4(a%c? + b3d? + 2abed — a2c? - a2d? - b2c2 - b3d2) =0

2abed —a2d2 - b2c2=0

-~ (2abcd + a?d® +b%c?) =0

CLASS24

=0 are equal.



(ad —=bc)2=0

ad = be
d C
b d

Hence proved.
Question: 22

Solution:

Given the roots of the equations ax2 + 2bx + ¢ = 0 are real.
Comparing with standard quadratic equation Ax2+ Bx+ C=0
A=aB=2bC=c

Discriminant Dy = B2 - 4AC= 0

=(2b)2-4.a.c=0

=4(b2-ac)=0

=(bZ2-ac)=20-----
For the equation bx? — 2\.ﬁx 4
Discriminant Dy = b% — 4ac = 0

= (—2yac)> —4.b.b= 0

= 4(ac — b2} =0

= - 4(b2%-ac) =20

=(b%2-ac) =20 --- - -

The roats of the are simultaneocusly real if (1) and (2) are true together

bz -ac=0
b? = ac

Hence proved.

Question: 1

Solution:

Let the required number be x

According to given condition,

X+ X2= 156

x2+x—-156=0

- 0

Exercise : 10E

CLASS24

Using the splitting middle term — the middle term of the general equation ax?+ bx+c=0is

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
., CLASS24
Thus the two terms are 13 and - 12
Sum=13-12=1
Product=13.-12=-156
x2+x—-156=0

X2+ 13x-12x-156=0
x(x+13)-12(x+13)=0

(x-12) (x+13) =0

x=12o0rx=-13

x cannot be negative

Hence the required natural number is 12
Queslion: 2

Solution:

Let the required number be x

According to given condition,

x + X

putting\/x = yorx = y~ we get
vy +y = 132
yi+y—-132=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=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:i+y—132 =0

v+ 12y —11y—132 = 0
viy+12)-11(y+12)=0

(y+12)(y -11)=0
(y+12)=0or(y-11)=0

y=-—12 or y= 11 but y cannot be negative

Thusy=11



Nowx = y CLASSZ4

x =y squaring both sides
x=(11)2=121
Hence the required numberis 121

Question: 3

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 equationax® + bx + ¢ = 0is
divided in two such values that:

Product=a.c

For the given equationa=1b=-28c¢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

x2-28x+ 192 =0

x2 - 16x — 12x + 192 = 0
x(x-16)-12(x-16) =0

(x-16)(x-12) =0

(x-16)=0or (x-12)=0

x=160rx=12

Hence the required numbers are 16, 12
Question: 4

Solution:

Let the required two consecutive positive integers be xand x+ 1
According to given condition,

X2+ (x+ 1)2= 365

x2+ %2 +2x+1=365using (a+ b)2=a2+ 2ab + b2
2x2+ 2x-364=0

x2+x-182=0

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



Product=a.c

For the given equationa=1b=1c¢c=- 182
=1.-182=-182

And either of their sum or difference=h
=1

Thus the two terms are 14 and - 13
Difference =14 -13 =1
Product=14.-13=-182
x+x-182=0
x?+14x-13x-182=0
x(x+14)-13(x+14)=0

(x+14) (x-13)=0
(x+14)=0o0or(x-13)=0
x=-1l4o0rx=13

x =13 (xis a positive integer)

x+1=13+1=14

Thus the required two consecutive positive integers are 13, 14

Question: 5

Solution:

Let the two consecutive positive odd numbersbe xand x+ 2

According to given condition,

X2+ (x +2)2=514

%2+ %2 + 4x + 4 =514 using (a + b)2 = aZ + 2ab + b2

2x2+4x-510=0

X2+ 2x-255=0

CLASS24

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 =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

X2+ 17x-15x-255=0

x(x+17)-15(x+17)=0



x+17)(x-15)=0
(x+17)=0o0r(x-15)=0 CLAssz4
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

Solution:

Let the two consecutive positive even numbers be x and (x + 2)

According to given condition,

X2+ (x + 2)2=452

¥2 + x2 + 4x + 4 = 452 using (a + b)2 = a2 + 2ab + b2

2x2+4x-448=20

x2+2x-224=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 =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

X+ 2x-224=0

x2+16x—-14x-224=0

x(x+16)-14(x+16)}=0

(x+16)(x-14)=0

(x+16)=0o0or(x-14)=0

x=-1l6orx=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

Solution:

Let the two consecutive positive integers be xand (x+ 1)

According to given condition,



x(x + 1) = 306 CLASS24

x2+x-306=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=1c¢c=-306
=1.-306=-306

And either of their sum or difference=b
=1

Thus the two terms are 1Band - 17
Difference=18 -17 =1
Product=18.-17=-306

x2+x-306=0

x2+18x-17x-306=0
x{x+18)-17(x+18) =0
(x+18)(x-17)=0
(x+18)=0o0or(x-17)=0
x=-18o0rx=17

butx =17 ( x is a positive integers)
x+1=17+1=18

Thus the two consecutive positive integers are 17 and 18
Question: 8

Solution:

Let the two natural numbers be xand (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 + ¢ = 0is
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



x2+ 24x -21x-504=0 CLASSZ4

X(x+24)-21(x+24)=0
x+24)(x-21)=0
(x+24)=0o0or(x-21)=0
x=-240rx=21

Case I: x = 21
Xx+3=21+3=24

The numbers are (21, 24)
Case : x=-24
X+3=-24+3=-21

The numbers are ( - 24, - 21)

Queslion: 9

Solution:

Let the required consecutive multiples of3 be 3xand 3(x + 1)
According to given condition,

3x.3(x+1)=648

9(x2+x) =648

x*+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 termsare 9and - 8
Difference=9-8=1
Product=9.-8=-72
x2+9x-8x-72=0
Xx(x+9)-8(x+9)=0
(x+9)(x-8)=0
(x+9)=0or(x-8)=0
x=—-9%o0rx=8

x = 8 (rejecting the negative values)
3x=3.8=24
3(x+1)=3(8+9)=3.9=27

Hence, the required numbers are 24 and 27



Question: 10
Solution: CLAssz4
Let the required consecutive positive odd integers be xand [(x + 2)

According to given condition,

x(x+ 2)=483

x2+2x-483=0

Using the splitting middle term — the middle term of the general equation ax® + bx + ¢ = Ois
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
x2+2x-483=0

x2+ 23x-21x-483=0
x(x+23)-21(x+23)=0
x+23)(x-21)=0
(x+23)=0or(x-21)=0
x=-23o0rx=21

x=21(xisapositive odd integer)
x+2=21+2=23

Hence, the required integers are 21 and 23
Question: 11

Solution:

Let the two consecutive positive even integers be x and (x + 2)
According to given condition,

x(x+ 2)=288

xX*+2x-288=0

Using the splitting middle term - the middle term of the general equation ax? + bx + ¢ = Ois
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)=0or(x-16)=0
x=-18o0orx=16

x =16 (xis a positive odd integer)

x+2=16+2=18

Hence, the required integers are 16 and 18

Question: 12

Solution:

Let the required natural numbers x and (9 — x)

According to given condition,

1 1 1

+
X 9 —-x 2

XX _ 2 taking LCM
o9 2 taking

9 1
9x —x2 2

9x —x2 = 18 cross multiplying

X*—9x + 18 =0

CLASS24

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=-9c¢=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

x*—-9x + 18 = 0

x*-6x —3x + 18 =0
x(x-6)-3(x-6)=0
(x-6)(x=-3)=0

x-6)=0o0orx-3)=20



X=6orx=3

Case [: whenx=6

9-x=9-6=3

Case II: when x=3

9-x=9-3=6

Hence required numbers are 3 and 6.
Question: 13

Solution:

Let the required natural numbers x and (15 - x)

According to given condition,

1 3

1
— 4+ _
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—15x + 50 = 0

CLASS24

Using the splitting middle term — the middle term of the general equation ax° + bx + ¢ = 0O is

divided in two such values that:
Product=a.c

For the given equationa=1b=-15c¢=50
=150=50

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

Thus the two terms are - 10and - 5
Sum=-10-5=-15
Product=-10.-5=50

x?— 10x —5x + 50 = 0
x(x=-10)-5(x-10)=0
x-5(x-10)=0
(x-5)=0o0r(x-10)=0
x=50rx=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.
Queslion: 14

Solution:

Let the required natural numbers x and (x + 3)
X=X+3

Thus% > 2

a2

According to given condition,

1 1 3

x x+3 28
taking LCM

X+ 3-X 3

x(x + 3) 28

3 3

xZ + 3x 28
cross multiplying
x* + 3x = 28

x> +3x—-28 =0

CLASS24

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 =3 c¢c=- 28
=1.-28=-128

And either of their sum or difference = b
=3

Thus the two termsare 7 and — 4
Difference=7 -4 =13
Product=7.-4=-28

x*+3x—28 =0

x*+ 7x —-4x -28 =0
x(x+7)-4x+7)=0

x-4)(x+7)=0
(x-4)=0or(x+7)=0
x=4orx=-7

x=4(x<x+3)

x+3=4+3=7

Hence required numbers are 4 and 7.

Question: 15
Solution:

Let the required natural numbers xand (x + 5)

X<X+5



1

v+ 5

1
Thus - >

According to given condition,

1 1 _ 5
X x+5 14
taking LCM
X+ 5-x

5
x(x+5):ﬁ

5 5

xZ + 5x 14
cross multiplying

x* + 5x = 14

x2+5x—-14 =0

CLASS24

Using the splitting middle term — the middle term of the general equation ax® + bx + ¢ = 0Ois

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 termsare 7and - 2
Difference=7 -2 =5
Product=7.-2=-14

X+ 7x—2x —14 = 0
x(x+7)-2(x+7)=0

x-2)(x+7)=0

(x-2)=0or(x+7)=0

x=2o0rx=-7

x=2(x=<x+3)

x+5=2+5=7

Hence required natural numbers are 2 and 7.
Question: 16

Solution:

Let the required consecutive multiples of 7 be 7xand 7(x + 1)

According to given condition,

(7x)2+ [7(x+1)]2=1225



49 x? + 49(x? + 2x+ 1) = 1225 using (a + b)? =a? + 2ab + b? CLASSZ4

49 x% + 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 + c = Ois
divided in two such values that:

Product=a.c

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

And either of their sum or difference=b
=1

Thus the two termsare 4and - 3
Difference=4-3=1
Product=4.-3=-12
x2+4x-3x-12=0
x(x+4)-3(x+4)=0

x-3)(x+4)=0
(x-3)=0or(x+4)=0
x=3o0orx=-4

when x = 3,

7x=7.3=21
7(x+1)=7(3+1)=7.4=28

Hence required multiples are 21, 28.
Question: 17

Solution:

Let the required natural numbers x

According to given condition,

X 8

-

+
—
(%}

8
8x* + 8 = 65x
8x°—-65x + 8 =10

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=8b =-65¢c=8
=88 =64

And either of their sum or difference=b



=-65

Thus the two terms are - 64 and - 1 CLASSZ4
Difference = -64-1=-65
Product=-64.-1= 64
8x*—64x —x +8 =0

Bx (x-8)-1(x-8)=0
x-8)(Bx-1)=0
(x-8)=0or(Bx-1)=0
x=8Borx=1/8

x = 8 (x is a natural number)
Hence the required number is 8.

Question: 18

Solution:

Let the two consecutive positive even integers be x and (57 - x)
According to given condition,

x (57 - x) = 680

57x — x2 = 680

x2-57x-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 ¢ =- 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
x2-57x-680=0

X2 -40x - 17x - 680 =0
x(x-40)-17(x-40)=0

(x-40) (x-17) =0

(x-40)=0or (x-17)=0
x=40orx=17

When x = 40

57 -x=57-40=17

Whenx=17

57 -x=57-17 =40



Hence the required parts are 17 and 40.

. CLASS24
Queslion: 19

Solution:

Let the two parts be x and (27 - x)

According to given condition,

1 1 3

x  27—-x 20
27 —X + x 3

x(27-x) 20
On taking the LCM

27 3
27x—x2 20

27x —x* = 180
On Cross multiplying
x*—27x + 180 = 0

Using the spliting middle term - the middle term of the general equation ax® + bx+c= 0Ois
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)=0or (x=-12)=0
x=150orx=12

Case I: whenx=12

27 -x=27-12=15

Case II: whenx =15

27 -x=27-15=12

Hence required numbers are 12 and 15.
Question: 20

Solution:

Let the larger and the smaller parts be x and y respectively.



According to the question

CLASS24

X+y=16 - - - - - (1)
2x2=y? + 164 (2)
From (1)x=16-y - - -(3)

From (2) and (3) we get

2(16 —y)2=y2+ 164

2(256 - 32y + y?2) = y2 + 164 using (a + b)2 = aZ + 2ab + b2
512 - 64y + 2y2=y2 + 164

y2— 64y + 348 =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 = - 64 ¢ =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
yvZ—64y+348 =0

y:- 58y - 6y + 348 = 0
y(y-58)-6(y-58)=0

-58) (y-6)=0
(v-58)=0or(y-6)=0

y=6 (v <186)

putting the value of y in (3), we get
x=16-6

=10

Hence the two natural numbers are 6 and 10.
Question: 21

Solution:

Let the two natural numbers be x and y.
According to the question

¥ +y?=25(x+y)-————— (1)
x*+y?=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

yv+2y =2x -x

From (2) and (3) we get
(3y)* +y* =500y -y)
9y? +y* = 50(3y - ¥)
10y2 =100y

y=10

From (3) we have,

x=3y=13.10=30

Hence the two natural numbers are 30 and 10.

Question: 22

Solution:

Let the larger number be x and smaller number be y.

According to the question

From (1) and (2) we get
x2—4x = 45

x2 - 4x - 45=0

CLASS24

Using the splitting middle term — the middle term of the general equation ax® + bx + ¢ = O is

divided in two such values that:

Product=a.c

For the givenequaticna=1b =-4c¢c=-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
x2-9%+5x-45=0
X(x-9)+5x-9)=0
(x+5)(x-9)=0
(x+5)=0o0r(x-9)=0
x=-5o0rx=9

x=9

putting the value of x in equation (2), we get

y2=49=36



taking square root CLAssz4

yv=06

Hence the two numbers are 9 and 6

Question: 23

Solution:

Let the three consecutive positive integersbex, x+ 1, x+ 2
According to the given condition,

X+ (x+1)x+2)=46

x2+x2+3x+2=46

2x2+3x-44=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=2b =3¢c=- 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
2x2+3x-44=0

2x2+ 11x-8x-44=0
x(2x+11)-4(2x+11)=0
2x+11)(x-4)=0

x=4o0r-11/2

x =4 (x is a positive integers)
Whenx=4

x+1=4+1=5

X+2=4+2=6

Hence the required integers are 4,5, 6
Queslion: 24

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

CLASS24

x=2y----(1)
also,

10y +x = 2xy
Using (1)

10y + 2y =2.2y.y

12y = 4y2

y=3

From (1) we get
x=23=6

Original number = 10y + x
=(10.3)+6 =36

Question: 25

Solution:

Let the digits at units and tens place be x and y respectively
xy =14

y=3—-

According to the question

(10y+x) + 45=10x + y

9y —-9x = - 45

From (1) and (2) we get

14

— —-x =%

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 + ¢ = 0is
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 5x-14=0 CLASS24

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

Solution:

Let the numerator be x

Denominator=x+ 3

X
Original number=

X 4 1 ?9
X+ 3 XIS (@
X+ 3
On taking the LCM
X X+ 3 29

+ = —
X + & X 10

x4+ (x+3)2 29
x(x+3) 10

x* 457+ 65490 29 . g 5
TR _ " fusing (a+ b)® = a® + 2ab + b?)}
X= + 3x ia

2%+ 6x+9 29
X2+ 3x 10

29x2 + 87x = 20x% + 60x + 90
9xZ+ 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 + ¢ = 0is
divided in twao such values that:

Product = a.c

For the given equationa=1b=3¢=-10
=1.-10=-10

And either of their sum or difference=b
=3

Thus the two termsare S5and - 2
Difference=5 -2 =3

Product=5.-2=-10



x2+5x-2x-10=0 CLASSZ4

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

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

(x+5)=0o0or(x-2)=0

x=2o0rx=-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

Solution:

Let the denominator of required fraction be x
Numerator of required fractionbe =x-3

. x-3
Original number=—
x—3

If 1 is added to the denominator, then the new fraction will become ol

According to the given condition,
X = Xx—3 1

X+l:X 18

x — JEEEEE 3 1

x+ I 1

x(x + 1) ~ 15

(x—3Mx+ 1) —x(x—3) L

x2—2x—3—x% + 3x 1

x4+ x 15
x—3 1
x2+x 15

X2+ x=15x-45
x2—-14x+45=0

Using the spliting middle term - the middle term of the general equation ax? +bx+c= 0Ois
divided in two such values that:

Product = a.c

For the given equationa=1b=-14c¢c =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
X(x-9)-5(x-9)=0
(x-9)(x-5)=0
x=90rx=>5
Casel: x=5

x—3 5-3

X 5

ol N

Casell: x=9

x—3 9—

6
X 9 9

[

. o 2
Hence the required fraction is 5

Question: 28
Solution:
Let the required number be x.

According to the given condition,

+1 21
x4+- =724
X 30
X+ 1 61

x 30

30x2+30=61x

30x2-61x+30=0

= § (Rejected because this does not satisfy the condition given)

CLASS24

Using the splitting middle term — the middle term of the general equation ax> + bx + ¢ = O is

divided in two such values that:
Product=a.c

For the given equationa=30b=-61c=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)=00r(6x-5)=0

. .5 6
Hence the required number is - or -
=]

Question: 29



Solution: CLASSZ4

Let there be x rows

Then the number of students in each row will also be x
Total number of students xz + 24

According to the question,

(x+1)2-25=%2+ 24 using(a+b)2=a%+ 2ab + b2
x2+2x+1-25-x2-24=0

2x-48=0

X =24

Total number of students = 242+ 24 = 576 + 24 = 600
Question: 30

Solution:

Let the total number of students be x

According to the question

300 300 ]
X x + 10

300{x + 10)-300x

<(x 20 = 1 taking LCM

300x + 3000 — 300x
x2 4+ 10x

3000 = x? + 10x cross multiplying
x% + 10x— 3000 = 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=10c=-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

x2+ 60x-50x-3000=0
x(x+60)-50(x+60)=0
(x+60)(x-50)=0

(x-50)=0or (x+60)=0
x=500rx=-60

x cannot be negative thus total number of students =50



— CLASS24

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-x2-252=0
x2-33x+252=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=-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
x2-33x+252=0

x2-21x - 12x + 252 =0

x(x-21)-12(x-21)=0

(x-21)(x-12)=0

(x-21)=0or (x-12)=0

x=21lorx=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

Solution:

Let x be the number of students who planned picnic

Original cost of food for each member Rs. 2000
X



5 students failed to attend the picnic, so (x — 5) students attended the picnic

20040

New cost of food for each member = Rs.

X—2

According to the question

2000 2000

20
x—5 X

2000x—2000x 0000
e O — 20 taking LCM

%(x—5)
10000
x2—Ex

x2 — 5x =500 cross multiplying

x2-5x-500=0

CLASS24

Using the splitting middle term — the middle term of the general equation ax® + bx + ¢ = Ois

divided in two such values that:
Product=a.c

For the given equationa=1b=-5¢=-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

x2 - 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

2000 2000

Costoffood for each member = Rs. P Rs. T Rs.100
Question: 33
Solution:
Let the original price of the book be Rs x
600

Number of books boughtat original price for 600 = -

If the price of a book is reduced by Rs. 5, then new price of book is Rs (x - 5)

Number of books boughtatreduced price = g

According to the question — -



600 600
Xx—5 X

600x — 600x + 3000

X(x—5)
3000
x2—5x
x2-5x="750

x2-5x-750=0

CLASS24

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=-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

x2-5x-750=0

x2 - 30x + 25x - 750 =0

x(x —30) + 25(x - 30) =0
(x+25)(x-30)=0
(x+25)=0o0r(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

Solution:

Let the original duration of the tour be x days

10800

Original daily expenses = Rs.

X

10800

Ifhe extends his tour by 4 days his daily expenses = Rs

Tx+ 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



X2+ 4x - 480 =0

Using the splitting middle term - the middle term of the general equation ax® + b

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

X2+ 24x -20x-480=0
x(x+24)-20(x+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

Solution:

CLASS24

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+21x+72=180

x2—-21x+108=0

Using the spliting middle term - the middle term of the general equation ax?+ bx+c=0is

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

x(x-12)-9 (x-12)=0



(x-12)(x=-9)=0

(x-12)=0or(x-9)=10

x=12,x=9

Whenx=12,

2B-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

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

CLASS24

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 givenequaticna=1b=3 c=- 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
x2+15x-12x-180=0
x(x+15)-12(x+15)=0
(x+15)(x-12)=0
(x+15)=0or(x-12)=0

x=-15,x=12

x = 12 (Total number of pens cannot be negative)

Hence the Total number of pensis 12



Question: 37
Solution: CLAssz4
Let the cost price of the article be x

Gain percent x%

According to the given condition,

X + l%)x = 75 (cost price + gain = selling price)

oorx _ 95 taking LCM
100

by cross multiplying
x2+100x =7500

X2+ 100x-7500=0

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

Product=a.c

For the given equationa=1b =100 ¢=- 7500
=1.-7500=- 7500

And either of their sum or difference=hb
=100

Thus the two terms are 150 and - 50
Difference = 150 - 50 = 100
Product=150.-50=- 7500

xZ+ 150x-50x-7500=0

x(x+ 150)-50(x+150)=0

(x+150) (x -50)=0
(x+150)=00r(x-50)=0

x =50 (x#-150 as price cannot be negative)
Hence the cost price of the article is Rs 50

Question: 38

Solution:

Let the present age of son be x years

The present age of man = x2 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)

x2-1=8x-8

¥2-Bx+7=0



x2-7x-x+7=0 CLA5524

X(x-7)-1(x-7)=0

x-7)(x-1)=0

Xx=1lorx=7

Man's age cannotbe 1 year

Thusx=7

Thus the present age of son is 7 years
The present age of man is 72 = 49 years

Question: 39

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
x—3 X+ 5

| =

x+5+x-3 1
(x—3)}x+ 5

W |

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 + ¢ = 0is
divided in two such values that:

Product = a.c

For the givenequationa=1b=-4c=-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-7N)(x+3)=0

x=-3orx=7

x = 7 age cannot be negative

Hence the present age of Meena is 7 years

Question: 40



Solution: CLA5524

Let the present age of boy and his brother be x years and (25 - x) years
According to given question

x(25-x) =126

25x —x* =126

x2-25x+126=0

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

Product=a.c

For the given equationa=1b=-25c¢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 =-125

Product=-18.-7 =126

x2-18x-7x+ 126 =0

Xx(x-18)-7(x-18)=0

x-18)(x-7)=0

x=1Borx=7

x =18 (Presentage 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

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)=130

x>+ 3x-40=30

x2+3x-70=0

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

Product = a.c
For the given equationa=1b=3¢=-70
=1.-70=-70

And either of their sum or difference=b



=3

Thus the two terms are 10 and - 7 CLASSZ4
Difference =10-7=3

Product=10.-7 =-70

X2+ 10x-7x-70=0
x(x+10)-7(x+10)=0
(x+10)(x-7)=0

x=-10 or x = 7 (age cannot be negative)
x=7

The present age of Tanvy is 7 years
Question: 42

Solution:

Let son’s age 2 years ago be x years, Then
man’s age 2 years ago be 3x2 years

son's present age = (x + 2) years

man's presentage = (3x2 + 2)years

In three years’ time :

son'sage=(x+ 2+ 3) = (x+ 5) ycars
man’s age = (3x% + 2 + 3)years = (3x? + 5) years
According to question

Man’s age =4 son’'s age

3x2+ 5=4(x+ 5)

3x2+ 5=4x+ 20

3x2-4x-15=0

Using the splitting middle term — the middle term of the general equation ax® + bx + ¢ = O 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=hb
=_4

Thus the two termsare -9 and 5
Difference= -9 +5=-4
Product=-9.5=-45
3x?-9x+5x-15=0

3x(x -3)+5(x-3)=0
(x-3)(B3x+5)=0

(x-3)=0o0r(3x+5)=0



x=3 orx =-5/3 (age cannot be negative)
x=3

son’s present age = (3 + 2) = 5years
man'’s present age = (3.32 + 2) = 29years

Question: 43

Solution:

Let the first speed of the truck be x km/h

150
Time taken to cover 150 km=—h
X

New speed oftruck = x+ 20 kin/h

. 200
Time taken to cover 200 km =
x+ 20

h

According to given question

150 200
+ — =05
X x + 20

150x + 3000 + 200x
x(x + 20)

350x + 3000 2
x(x + 20)

350x + 3000 = 5(x2 + 20x)
350x+ 3000=5x2+ 100x
5x? - 250x - 3000=0

x2-50x-600=0

CLASS24

Using the splitting middle term - the middle term of the general equation ax® + bx + c = Ois

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

x2 - 60x + 10x — 600 = 0
x[x-60)+10(x-60)=0

(x-60) (x+10)=0

x=600orx=-10

x =60 (speed cannot be negative)

Hence the first speed of the truck is 60 km/hr

Question: 44



Solution: CLA5524

Let the ariginal speed of the plane be x km/h
Actual speed of the plane = (x + 100) kim/h

Distance of journey = 1500km

1500

‘(h

Time taken to reach destination at original speed =

1500
Time taken to reach destination at actual speed = _:E h
X

According to given question
30mins=1/2 hr
1500 1500 1

= 4 =
X x + 100 2
1

1500 1500
X x + 100 2

1500x + 150000 — 1500x 1

x(x + 100) )

150000 1
x(x + 100) 2

x2+100x=300000
x?+ 100x - 300000 =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 = 100 ¢ = - 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

X2 +600x -500x+ 300000=20

x (x+600)-500(x+600)=0
(x+600)(x-500)=0

x=-600o0rx =500

x =500 (speed cannot be negative)

Hence the original speed of the plane is 500 km/hr
Question: 45

Solution:

Let the usual speed of the train be x km/h



Reduced speed of the train = (x - 8) km/h

CLASS24

Distance of journey = 480km
- . . 480
Time taken to reach destination at usual speed=—nh
X

480
Time taken to reach destination at reduced speed = o h
—

According to given question

480 480

x—-8
480 480

= - =3
X—8 X

480x —480x + 3840
x(x—8)

3840
= x(x—8) -
= x?-8x =1280
=x2-8x-1280=0
= x?-40x + 32x - 1280 =0
= x(x - 40) + 32(x-40)=0
= (x-40)(x+32)=0
=x=400rx=- 32
= x = 40 (speed cannot be negative)
Hence the usual speed of the train is 40 km/h
Questlion: 46
Solution:

Let the first speed of the train be x km/h

54
Time taken to cover 54 km = —h
X

New speed of train = x + 6 km/h

63
Time taken to cover 63 ki = A h

According to given question

54 63
= — + =
X X+ 6

M 3NN = 3Taking LCM

x(x+6)
= 117x+ 324 =3(x2 + 6x)
= 117x+ 324 =3x2+18x
= 3x?-99x-324=0
=x?-33x-108=10
= x?-36x+3x-108=0

=x(x-36)+3(x-36)=0



=(x-36)(x+3)=0
=x=360rx=-3 CLAssz4
= x = 36 (speed cannot be negative)

Hence the first speed of the train is 36 kim/hr

Question: 47

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
Time taken to cover 180 km = = h
X

According to the question

180 180
X Xx+9

180(x + 9 —-X) )

X(x + 9)

180.9
— =1
X(x + 9)

1620 4
X(x +9)

1620 =x% +9x
X2 +9x —-1620=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=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

X2+ 45x~-36x+1620=0
x(x+45)-36(x+45)=0
(x+45)(x-36)=0

x =-45 orx =36 (butx cannot be negative)
x =36

Hence the usual speed of the train is 36 km/h

Questlion: 48



Solution: CLASSZ4

Let the original speed of the train be x km/h
: 90
Time taken to cover 90 km = < h

New speed oftrain=x+ 15 km/h

h

Time taken to cover 90 km =

X+ 15

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) P2
1350 1

x(x + 15) 2
2700 =x2 + 15x
X2+ 15% — 2700 = 0

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

Product=a.c

For the given equationa=1b=15c=-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

x2+ 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

Solution:

Let the usual speed of the train be x km/h

Time taken to cover 300 km = axﬂ)ll

New speed of train =x + 5 km/h



. 300
Time taken to cover 90 km = s h
X

According to the question

300 300
b ¢ XxX+5

300(x + 5) —300x
X(x + 5)

300x + 1550 — 300x
x(x + 5) -

1550
x(x +5)

750 =x2Z+ 5x

x2+5x-750=0

CLASS24

Using the splitting middle term — the middle term of the general equationax® + bx + ¢ = 0is

divided in two such values that:
Product=a.c

For the givenequationa=1b =5 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

x2+ 30x-25x-750=0
x(x+30)-25(x+30)=0
(x+30)(x-25)=0

x =-130 orx =25 (but x cannot be negative)
x =25

Hence the usual speed of the train is 25 km/h

Question: 50

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
Xx—20 x 60
4 4 1
x—20 X
4x—4(x-20)

x(x—20)

60

L taking LCM
[:1¥)



4x —4x + 80 1

TXx—20) &0 CLASS24

80 1
x(x—20) 60

4800 =x2- 20x cross multiplying
x2-20x-4800=0

Using the spliting middle term - the middle term of the general equation ax> +bx+c= Ois
divided in two such values that:

Product=a.c

For the given equationa=1b=-20c=- 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

x2 - 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
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