4 Quadratic Equations

( Fastracl« Revision )

» Quadratic Equation: An equation of the Fform
ax® + bx+ c~ 0, where g, b, care real numbersand a0, is
called a quadraticequationinvariable x e.g., 4x? + 2x+3=0,
5x°~7=0, x~7x=0, etc.

ge BOOSTER ,

1. Each quadratic equation can have atmost two real
rools.

2. Some of the quadratic equations do not have even
a single real root.

LN

» Roots or Solution of a Quadratic Equation: A real
number a (alpha) is called a root of the quadratic equation
ax?+ bx+c=0,0%0,ifaa?+ba+c=0.

It means x = « satisfies the equation ax% + bx + c= 0 or

x « a is the root or solution of the quadratic equation
ox® + bx+c=0.
» Solving a Quadratic Equation: There are two methods to
solve a quadratic equation:
1. Factorisation Method:
(a) Factorisation of the quadratic equation
X +bx+c=0.

() First Find two numerical Factors of the constant
term cwhose algebraic sum is equal to b, i.e, the
coefficient of x. Let two such factors of c be p
and q.

e, c=pxqgwhileb=p+q

(i) Write the middle term bx of the given quadratic

equation as a sum (px + gx) in the Following Form:
X+ bx+c=x+px+qgx+pg=0

= x(x+p)+qg(x+p)=0
=5 (x+p)(x+q) =0
S x+p=0orx+qg=0
= Xw—porXw-—q

(b) Factorisation of the quadratic equation ax* + bx+ c=0
wherea=1and a=0.
() Find the product ac of the coefficient of x* and
constant term.

() Find two numerical Factors of this product
ac whose algebraic sum Is equal to b, /e, the
coefficient of x. Let two such Factors of ac be p

and q.
lLe., ac=pxq
and b=p+q

(iii) Write the middle term bx of the given quadratic
equation as a sum (px + gx) in the following

form:
o+ bx+c=al +px+qgx+c=0
== ax2+px+qx +-p—q:D
a
= l{azxz+apx+aqx+pq}=0
a
1
= — {ax(ax + p) + q(ax + p)) =0
a
1
= —(ax+p)(ax+q)=0
a
— ax+p=0o0rax+q=0
— x=— and x=ﬂ('.'a:0)
a a

2. Quadratic Formula (Shridharacharya Formula): Let a
quadratic equation ax? + bx + ¢=0, a = 0 has two roots

a and B, then
uz—b+‘v'|b2—-‘fiﬂf
20
2
and ﬂ=_b_ b“ —4ac
20

» Discriminant: For the quadratic equation ax? + bx+ c= 0,
the expression D = b% — 4acis called the discriminant. The
roots are determined in terms of discriminant as

=—b+J5

o
2a

and B= _bz_‘/ﬁ
a

» Nature of Roots:
Casel: IFD>0,ie., b°-4ac=>0,thenroots are real.

Casell: IFD>0, ie, b*—4ac> 0, then roots are real and
distinct.

Caselll:IFD=0, ie, b - 4ac=0,then roots are real and

equal and each root Is equal to ;—é’.

Case IV:IFD <0, i.e., b*— 4ac< 0, then roots are not real,
i.e., imaginary.



& Practice Exercise

' Multiple Choice Questions N

Q1. Identify the quadratic equation in the following

Q2.

Q3.

Q4.

Q5.

Q6.

Q7

Q8.

Q9.

Q 10.

options:
a. (x=3)2+1=x%+3 b. (x=2) (x=1)=x*+2
3 2z
A =4 d. X+£=X2
X X

If the quadratic equation ax? + bx + ¢ = 0 has two
real and equal roots, then 'C’is equal to: [CBSE 2023]

e b B
20 20

2 2

40 40

The roots of the quadratic equation x? — 0.04 = 0

are: [CBSE 2020]

a. +0.2 b. +0.02

c 04 d. 2

The roots of the equation x* + 3x — 10 = 0 are:
[CBSE 2023]

a. 2.-5 b. -2.5 ¢ 25 d -2.-5

Let p be a prime number. The quadratic equation

having its roots as factors of p is: [CBSESQpP 2022-23]
a. x—-px+p=0 b. *=(p+1)x+p=0
c X+ (p+)x+p=0 d x*-px+p+1=0

If x = 0.3 is a root of the equation x* — 0.9k = 0,

then k is equal to: [CBSE 2023]
a. | b. 10
c 01 d. 100

Write the nature of roots of the quadratic equation
I9x* —6x—2=0. [CBSE SQP 2023-24]
a. No real roots b. 2 equal real roots

c 2 distinct real roots d. More than 2 real roots

f x=—
V3

then k is equal to:

is the root of foc? +(\/§—'Ji)x—1=0.

a. 6 b. 26

The solution of the equation . :1 ,
Xx-3 x+5 6

x» 3,-5 is/are:

a. 8 b. -9.7

€79 d. -9.-7

If a root of the equation x* + ax + 3 =0 is 1, then its
other root will be:
a. 3

C 2

b. -3
d -2

Q11. The roots of the equation 5x + i =6, x =0 are:
X

Q12.

Q13.

Q4.

Q15.

Q16.

Q1.

Q18.

Q19.

Q 20.

| 2 b. ]

u

i
7

W —

1
d L
5
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Which of the following equations has two distinct
real roots? [NCERT EXEMPLAR]

d. 2;{2_3&){4—%:0 b. 2 +x-5=0
- x2—3}f+2\5=0 d. 5x%¢-3x+1=0

Which of the following equations has no real roots?

[NCERT EXEMPLAR]
a. x2—4x+3-\/5=0 b. x2+f54x—3\5=0
s x2—4x—5}\E=ﬂ d. 3X2+4‘J§X+5IDU

The discriminant of the equation
(Gx+1)?+ (x-2)2=50is:

a. 1810 b. 1802

c 1804 d. 1820

If the roots of the quadratic equation 2x? —kx + k= 0

has coincident, then the values of k are:
a. 0-8 b. 0,5
c 0.8 o i

The value of k for which the equation 4x* + kx+9=0

has equal roots, is:
a. —12
c.2. 12

b. +12
d. £10

The quadratic equation x? + dx — 8 = 0 has:
a. no real roots

b. real and distinct roots

c real and equal roots

d. real and imaginary roots

If the equation (2k + 1)x* + 2 (k+ 3)x + (k+ 5) =0
has real and equal roots, then the equation forms
in terms of k is:

a. kK+4k-5=0 b. K +5k-4=0

C 2kl-5k+4=0 d k*—5k+4=0

If the real roots of the equation x? —bx+1=0

are not possible, then:
a.—3<b<3 b.-2<b<?2
. Dol d b<-2

If a root of the equation x2 +bx+12=0 js 2

and the roots of the equation x2 + bx + g=0 are

equal, then the value of g is:

a. 8 b. -8 c 16 d. -16



-¢) Assertion & Reason Type Questions N

Directions (Q. Nos. 21-26): In the following questions, a
statement of Assertion (A) Is followed by a statement of
Reason (R). Choose the correct option:
a. Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of Assertion (A)
b. Both Assertlon (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of
Assertion (A)
c. Assertion (A) Is true but Reason (R) is false
d. Assertion (A) Is false but Reason (R) Is true
3

Q2L Assertion (A): (3x — 2)* - 9x* + 10 = 0 is a quadratic

Reason (R): In quadratic equation ax? + bx + c = 0,
if D= b* — 4 ac < 0, then roots are said to be imaginary.

Q 26. Assertion (A): The equation 9x* + 3kx + 4 = 0 has
equal roots for k - £ 4.
Reason (R): If discriminant ‘D’ of a quadratic
equation equals to zero, then the roots of quadratic

equation are real and equal.

-€) Fill in the Blanks Type Questions Ny

Q 27. K the product of two consecutive positive integers
is 306 and we need to find the integers, then
the situation can be represented in terms of x as

[NCERT EXEMPLAR]

equation.
Reason (R): x = 0, 4 are the roots of the equation Q28. If 1 s a root of the equation x? + kx __5_= 0, then
3x-12x=0. 2 4
Q22. Assertion (A): If 5_'_\/.,7 is a root of a quadratic the value of kis...cvvveennenne [NCERT EXEMPLAR]
equation with rational co-efficients, then its other e, Tha roots eFthe quackatic aquation 4+ 2x-3=0
has the nature as............... [NCERT EXEMPLAR]
rootis 5—+/7
R R): S 4 " — ) Q 30. Value(s) of k for which the quadratic equation
F,"am" _( ): Sur rctots 9 - q.u ” I’EIFIC Equattnn 2x% = ko + k = 0 has equal roots, is /are................ :
with rational co-efficients occur in conjugate pairs.
[NCERT EXEMPLAR]
[CBSE 2023] ) ]
Q23. Assertion (A): One of the root of the equation Q 31. i discriminant of any q_uadratlc‘ equation is less
1 than zero, then quadratic equation has ...............
2% +5x-3=01s =- roots.
2 LY ! &
Reason (R): Roots of the quadratic equation ' Tr llB/ False Type Questions N
ax? + bx + ¢ = 0 can be determined by using the 5
(9 . Q32. (x+1)° =2(x—3) is a type of quadratic equation.
formula, x = SENe A [NCERT EXERCISE]
20 Q 33. The equation 2x* — 7x + 6 = 0 has 2 as a root.
Q 24. Assertion (A): The value of k = —i. if one root of  Q34. The roots of the equation x” — kx — 9 = 0 has equal
4 and opposite sign, when k - 0.
. 2
the quadratic equation Bl _ s ShaDis l Q35. KD>0,ie., b°-4ac>0,then the roots are real and
2 equal.
Reason (R): The quadratic equation ax? + bx + c=0,  Q 36. The non-zero value of k for which the roots of the
a = 0 has atmost two roots. quadratic equation 9x* — 3kx + k = 0 are real and
Q 25. Assertion (A): The roots of the quadratic equation equal, is 3.
x% + 5x + 7 = 0 are imaginary.
Solutions

3yl

1. (c) Consider the equation is X =4

X

- X+x=4
which Is a quadratic equation.
2. (d) Glven quadratic equation Is,
ax’+bx+c=0
It has two real and equal roots then its discriminant
should be zero.

D=B%-4AC= b%*-4ac=0.

2 b?
= foc=b" = c=—
4a
3. (a) Given, x*-0.04=0
— x* = 0.04
— ¥*=+02

4. (a) Given quadratic equation is
x*+3x-10 =0
>  x*+(5-2)x-10 =0
(by splitting the middle term)
x*+5x-2x-10 =0

—

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

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

— x+5=0 or x-2=0

= X =-512

Hence, the roots of the given quadratic equation are
-5, 2.

5. (b)
TiP

The factor of prime numbers are 1 and itself.




The factor of prime number p are 1and p. which are
the roots of required equation.
Required quadratic equation is

x° — (sum of roots)x + product of roots = 0
& xz—(l+p)x+1xp=l]
=3 x> —=(1+p)x+p=0
. (c) Glven. x= 0.3 Is a root of the equation x*— 0.9 k=0.
Therefore, the value of x satisfies the given equation.
So. put x= 0.3 In the given equation. we get

(03)2-09 k=0
= 0.09-09 k=0
0.09
K = 2 0.]
= 09

. () Glven quadratic equation is 9x% - 6x -2 = 0.
On comparing with standard quadratic equation

ax? + bx+c=0, we get
0=9 b=-6and c=-2
Now. discriminant (D) = b® — 4ac
= (—6]2 —4x9 x (-2)
=3J6+72=108>0
Hence. glven quadratic has two distinct real roots.

. (a) Given. x:j— is a root of the equation
3

I{x2+(\/§—\ﬁ)x—1=0. Therefore. the value of x

satlsfies the glven equation.

1
S0.put x = T In the given equation. we get
3

(4] -l

-

=% k:\/%x3 =\E><\E=V'%

. (b) Glven equatlon Is

8 1

(x+5)(x-3) 6

(x+5)(x-3) = 48
x2 +2x—15 =48
X +2x-63=0
x*+(9-7)x-63=0
X2 +9x-Tx 63 =0
x(x+9)-7(x+9)=0
(x-7)(x+9)=0 => x=7.-9

U

U 44 Uil

10.

1.

12.

~TR!CK 5

13.

(a) Given. 1is a root of the equation x2 +ax+3=0.

M?+a(1)+3=0 > a=-4
-. The given equation becomes x* —4x + 3 = 0.
By using quadratic formula.

ik —b+Vb?%-4ac

20

_+he (42 -4x3  4:16-12
2] - 2

_4xVh_ 442 6 2.
2 2 22

Hence, other root is 3.
(c) Given equation is

5x+l=6. x=#0
X

5x% + 1= 6x

5x% —6x+1=0
5x*=(5+1) x+1=0
5x* -5 x=x+1=0
5x(x=1)=1(x=1)=0
(5x=1)(x-=1)=0

b ududuu

(b)

The condition for quadratic equation has two
distinct real roots, if

D>0 e, b%’—40c>0

14,

Conslder equation Is x% + x—= 5 =0.
Now, discriminant (D) = b% — 4ac
=(1)? -4 x1x(-5)
=1+20=21>0
Hence, this quadratic equation has two distinct real
roots.

(a)

The condition for quadratic equation has no real
roots, if

D<0 e, b*—4ac<0.

Conslder equation x2 —4x+3y2 =0

Now. discriminant. D = b% — 4ac

w (=4)2— 4 x 1x (342)
~16-12v2=-0968<0

Hence. no real roots exist.
(c) Given equation is
(3x + 1)+ (x=2)% =50
= 9% + 1+ 6x+ x> +4—4x =50
= 10x% + 2x—-45 =0
On comparing with ax? + bx + c = 0. we get
a=10. b=2and c=-45
Now. discriminant (D) = b% — 4ac
= (2)2 - 4 x 10 x (—45)
=4 + 1800 = 1804



15.

16.

17.

18.

19.

20.

(c) Given quadratic equation is 2x* — kx + k = O.
As the glven quadratic equation has colncident
roots. Therefore, its discriminant equals to zero.

Le. D=0
or b% - 4ac=0
On comparing given equation with ax? + bx + c =0,
we get
a=2,b=—kandc=k
Z (k) -4 x2x k=0 - K -8k=0
= k(k-8)=0 - k=0.8
(c)

TR!CK

The condition for equation ax* + bx + c= 0 has equal
roots, is D = b* — 4ac = 0.

Given equation is 4x° + kx+9 =0.

Here, a=4.b=kandc=9
Since. given equation has equal roots.
Therefore.
=it
= b% - 4ac=0
2, (KP-4x4x9=0
- (K)2-(12)2=0 = k=t12

(b) Given quadratic equation Is x* + dx — 8 = 0.
Here.a=1.b=dandc=-8
Now. discriminant. D = b% — 4ac
= (d)? -4 x1x (-8)
=d?+32>0 (- d?>0)
Hence, given equation has real and distinct roots.

(b) Given quadratic equation Is

(2k +1) x% + 2(k+3) x+ (k+5) =0
On comparing with ax? + bx + ¢ = 0, we get
a=2k+1.b=2(k+3)andc=k+5
Since. the given equation has real and distinct roots.
Therefore.

D=0
= b - 4ac=0
-  [Rk+3)P-4x2k+1)x(k+5)=0
= 4k+3)°-4 (2K +Mk+5)=0
= 4(K°+9+6k) -4 (2K +11k+5)=0
= k*+9+6k-(2k° +1lk+5)=0
= % -5k+4=0
- kK°+5k-4=0

(b) Given quadratic equation Is x* — bx + 1=D0.

Here, A=l Be-band C=1

Since. roots of given equation are not real

D <0

= B* —4AC <0
(~b)?=4x1x1<0

= (b)? <4

= (b)? < (2)?

= -2 <b<?2

(c) Given, 2 is a root of the equation X2+ bx+12=0.
Therefore. put x = 2 In this equation. we get
(2)2+b(2)+12=0

=5 4 +2b+12=0

= 2b=-16
= b=-8
Put b = - 8 In the quadratic equation x* + bx + g = 0,
we get
x2 —Bx+g=0 (1)

On comparing with ax? + bx + c = 0, we get
a=1,b=-Bandc=gq
Also eq. (1) has equal roots.
~. Discriminant (D) = b2 - 4ac =0
=5 (—B)Z—ﬁlx]xqﬂﬂ
=5 64 — "fH.",' =
=3 g = Yy = 16
21. (d) Assertion (A): Given equation is
(3x-2)2-9x%+10=0
= 9 +4-12x-9x¥+10=0
= 14 - 12x = 0. which is not a quadratic equation.
Thus, Assertion (A) is false.
Reason (R): Given quadratic equation is 3x° — 12x = 0.
= 3x(x-4)=0
= x=0. 4

Thus, Reason (R) Is true.
Hence. Assertion (A) is false but Reason (R) Is true.

22. (a) The quadratic formula, which was derived by
completing the square. tells us:

XE;h+£andx :i_ﬁ
1" 20 2a 27 2a 20
where (D) = b% —4ac

Here. x, and x; are real conjugates of one another if
(D) is positive but not a perfect square.
Given, one of the roots of quadratic equation having

rational coefficients Is 5 + \E

So, the second root will be 5 _ﬁ.

Hence. both Assertion (A) and Reason (R) are
true and Reason (R) is the correct explanation of
Assertion (A).

23. (a) Assertion (A): Glven equation Is 2x% + 5x— 3 = 0.
On comparing with ax? + bx + c = 0. we get
a=2.b=5and c=-3
By using quadratic formula.

- ~b+\b? - 4ac

20
_51(5)2-4x2x(-3)

232
_ 5:\25+24 -5+.49
4 4
_-5%7 _-5+7 _ -5-7
4 4 4
2 121

=— Qar =— or-3
4 4 2

Thus, one of the root of the given equation is %

So, Assertion (A) Is true.



24,

£,

Reason (R): It is also true that roots are determined

—-b+Vb?% - 4ac

20

Hence, both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion (A).

(b) Assertion (A): Given quadratic equation is
5x%—x+3k=0

by the formula x =

Since., % is a root of the equation 5x* — x + 3k = 0.

Therefore, put x = % we get

1V
E{—] _ L 3k=D
2) 72

- E—l+E!k=EI
= 3;{:1_2 = 3k=£
4 4
- 1
— = - k=-—
Ix4 4

Thus, Assertion (A) is true.
Reason (R): It is also true to say that any quadratic
equation has atmost two roots.
Hence, both Assertion (A) and Reason (R) are true
but Reason (R) is not the correct explanation of
Assertion (A).
(a) Assertion (A): Given quadratic equatian is
x2+5x+7=0

On comparing with ax?* + bx + c =0, we get

gzl b=5andc=7
Now, discriminant D = b® — 4ac

= (5)2—4}': 1x7

m 25 -2Be =3 <
So. roots of given equation are imaginary.
Thus, Assertion (A) is true.
Reason (R): It is also true that the condition of
imaginary root Is D < 0.
Hence, both Assertion (A) and Reason (R) are
true and Reason (R) Is the correct explanation of
Assertion (A).

26. (a) Assertion (A): Given equation is

9% +3kx+4=0
On comparing with ax? + bx + c = 0, we get
=9 b=3Kafd =4
The condition for equal roots is D = 0.

g b’ -4ac=0
= (3K)2-4x9x4=0
- 9k* -9 x 16 =0
. R=16 = k=14

Thus, Assertion (A) Is true.

Reason (R): It is also true and it is the correct
explanation of Assertion (A).

Hence. both Assertion (A) and Reason (R) are
true and Reason (R) is the carrect explanation of

Assertion (A).

27. x(x+1) e

306 0r X2 +x-306=0
S

28. Given, % Is a root of the equation x? +RX—Z=D.

29.

30.

3.
32.

33.

34,

35,

36.

2 =
Given quadratic equation is 4x% +2x-3=0.

Here a=4 b=2andc=-3

Now. discriminant, D = b® — 4ac
= (2)2 -4 x 4 x (-3)
=4+ 48 =520

Hence, roots are real and distinct.

Given quadratic equation is 2x* — kx + k = 0.
On comparing with ax? + bx + c = 0, we get
0=2 b=-kandc=k
Since. equation has equal roots. Therefore,

D15crim|nant D) imc D

4 % 2 (k
- k(k — m=o
= k=0.8
imaginary
Given.  (x+1)%=2(x-3)

=5 X°+2x+1=2x-6
—  x*+7 =0, which is a quadratic equation.
Hence, given statement Is true.
Given. 2xX*-7x+6=0
Put X=2

22)2-7(2)+6=8-14+6

= 0. which Is true.
Hence. given statement is true.
Suppose k= 0. Therefore, x*-=9=0 = x=1+3
So. the roots are equal and opposite sign.
Hence, given statement is true.
If D> 0, then roots of the quadratic equation are real
and distinct.
Hence. given statement is false.
Given quadratic equation is 9x? =3 kx + k= 0.
On comparing with ax? + bx + ¢ = 0. we get
0=9 b=-3kandc=k

Since, the roots of given quadratic equation has real

and equal

~ D=0 = b’-4ac=0
= (3K -4x9x ke
— 9k?-36 k=0
=5 k(k - 4) =

=3 k=0 4

Hence, given statement is false.

-4) Case Study Based questions N

Case Study 1

In cricket match of world cup 2016, Ashwin took
2 wickets less than twice the number of wickets
taken by Ishant. The product of the numbers of
wickets taken by these two is 24.



Based on the above information, solve the
following questions:

Q1 I Ishant took x wickets in the world cup, then

Qe

Q3.

Q4.

Q5.

wickets taken by Ashwin are:

a. (2x+2) b. (2x-2)

c. (2x=1) d. (2x-5)

The given statement represents in equation form
as:

a. X*=3x+10=0 b. X+ x+12=0

¢ -x-12=0 d. x*=2x+12=0

If quadratic equation has real and equal roots, then

condition of discriminant D is:
a. D<0 b. D=0
c. D=0 d. D>0

The nature of roots of the equation formed by
given statement is:
a. real and equal

C. Imaginary

b. real and distinct
d. real and Imaginary

The number of wickets taken by Ashwin is:
a. 3 b. 4 c. 6 d 2

Solutions ®

As, Ishant took x wickets in the warld cup, then
Ashwin took 2 wickets less than twice the number
of wickets taken by Ishant i.e, (2x — 2) wickets.

So. option (b) is correct.

According to the given statement, the product of the
number of wickets taken by these two players = 24

& x(2x-2) =24

= 2% = 2= 24
So. option (c) is correct.

The condition for discriminant having real and equal
roots is D= 0.

So. option (b) is carrect.

= x2—x-12=0

From part 2. quadratic equation Is x* = x-12=0.
On comparing with ax? + bx + c = 0, we get
gzl bs-landc=-12

- Discriminant. (D) = b% — 4ac
= (<1)2 =4 x1x (-12)
=1+48=49>0

Here. discriminant s positive. so roots are real and

distinct.

So, option (b) Is carrect.

5. As quadratic equation is

= X=12=0
X —(4-3)x=12=0
X*—4x+3x-12=0
x(x-4)+3(x-4)=0
(x-4)(x+3)=0
(x—4)=00rx+3=0
X=40rx=-3
x=4 (- x=-3, rejected because quantity
of wicket cannat be negative)
Thus, Ashwin took the wickets = 2x -2
=2(4)-2=8-2=6

SR UV VS SV

So. option (c) is correct.

Case Study 2

QL

Q2.

Q3.

Q4.

Noida authority decided to make a park for the

people, so that the persons make them physically
fit and take a fresh air.

A grassy park is in the form of rectangle having
length 20 m and breadth 14 m. At the centre of
the park, there is a rectangular pool, which is at a
distance of equal width, around it there is a path
having an area of 120 m?.

Based on the above information, solve the
Jfollowing questions:

If the centre pool is at x metre distance from
around the park, then length and breadth of the
pool (in metre) will be:

a. (20 -4x), (14 -4x) b. (20— x), (14— x)
c (20-2x).(14-2x)  d. (20+2x). (14+2x)

If the area of path is 120 m?, then the quadratic

equation in terms of x is:
a. x*-17x+48=0 b. x> 17x+30=0
C. X*=17x+36=0 d x*—16x+138=0

Find the nature of the roots of the equation formed
in part 2.

a. Real and equal
c. Imaginary

Width of the pool is:
a.6m b. 2m

b. Real and distinct
d. None of these

c 12m d7m



Q5. The area of the rectangular pool is:

a. 30 m? b. 40 m?
C 46 m? d. 160 m?
e Solutions

®

1. Given, length and breadth of a park are ;=20 m and

b, = 14 m.

Then the length and breadth of the pool will be

(20 - 2x) m and (14 - 2x) m.
So. aption (c) Is correct

2. Given area of path =120 m?
. Area of rectangular park

— Area of rectangular pool = 120
-  20x14-(20-2x) (14-2x) =120
— 280 - (280 - 40x - 28x + 4x%) =120

= 6Bx —4x2 =120
= 4x2—6Bx+120=0
=" x2-17x+30=0

So. option (b) is correct.

3. Since, quadratic equation Is x* = 17x + 30 = 0.
On comparing with ax? + bx + c = 0, we get

o=1b=-17andc=30
~. Discriminant (D) = b* - 4ac

= (=17)2 = 4 x 1 x (30)
=289 -120=169>0

Here. discriminant Is posltive, so roots are real and

distinct.
So, option (b) is correct.

4. Quadratic equation is X2 —17x + 30 = 0.

Here.a=1b=-=17c=30
Using quadratic formula.

. ~b+yJD _+17£V169 17113

20 25
. X_1?+]3 - x_]?—]i
2 2
=5 J{—E or X—ﬂ
2 2
= x=15 or x=2

If we cansider x«= 15, then ; = 20-2 x 15
@20 —30 w -

which is not possible.

. We consider only x =2 m.
Thus, width of the poolis 2 m.
So. option (b) is carrect.

5. The area of the rectangular pool = [; x by

= (20 = 2x) (14 - 2x)
=(20-2x2)(14-2x2)
=16 x 10 = 160 m?

So. option (d) Is correct.

Case Study 3

(put x = 2)

The speed of a motorboat is 20 km/h. For covering
the distance of 15 km, the boat took 1 hour more

for upstream than downstream.

Cunzlinninysimam

Downstream (a) Upstream (b)

Based on the above information, solve the
Jollowing questions:
Q1 Ifspeed of the stream is x km/h, then find quadratic
equation for the speed of the stream.
Q2. What is the speed of stream?

Q 3. How much time boat took in downstream?
Or
How much time boat took in upstream?

Solutions °

1. Given that,

Speed of the stream = x km/h

and speed of a motorboat = 20 km/h

.. The speed of the motorboat in upstream
= (20 - x) km/h

The speed of the motorboat in downstream

= (20 + x) km/h
Now, time taken to go upstream

_Distance 15

“Speed 20 "
Similarly, time taken to go downstream
15
= h
20+ x
Accarding to the question.
15 15 -1
20-x 20+x
15(20+ x-20+ x) _
= (20-x)(20+x)
TR!CK
[_ (@a-b)(@+b)=a* - b ]
= 15 x 2x = 400 - x°

x¢+30x-400=0

which is the required quadratic equation for the
speed of the stream.



2. From the part (1).

2 +30x-400=0

~TR!CK \

400 =2 x 200 =4 x 100
=8 % 50=16 x 25
= 80 x5=40x 10
.. Here we take 40 and 10 as a factors of 400.
LSO, middle term, 30 = 40 - 10.

= x? + 40x-10x-400=0
(by splitting the middle term)
x(x +40) -10 (x + 40) = 0
(x+40) (x-10)=0
X+40=00rx-10=0
x=-40 or x=10
But speed can't be negative.

A x=10 (~- x#-40)
Therefore. speed of the stream is 10 km/h.

u u U U

3. Time taken by motorboat to go downstream

15 15
(

= = X:1D)
20+x 20+10

:E:lhml}cEDmin
30 2 2
=30 min
Or

Time taken by motorboat to go upstream

1515
20—x 20-10

(zx¢=10)

& 3. 3
—E—Eh —EXGU min

=90 min

Case Study 4

Water 1s the most important natural resource.
It is a necessary component of all life on earth,
whether human life, plants, animals, or any living
being. Today, we are unaware of the dangers
posed by water wastage. Water is wasted 1n social
gatherings, programmes and celebrations. Every
day, we waste water in our homes as well. We have
this habit of leaving the tap open while brushing,
washing, bathing, etc.

Two water taps running together can fill a container

in 3-1% hours. One tap takes 3 hours more than the

other to fill the container. Continuous running of
taps, results in overflow of water.

QL

Q2.

Q3.

Based on the above information, solve the

Jfollowing questions:

If one tap fills the container in x hour, find the
quadratic equation for the time taken by the tap to
fill the container.
Find the time taken by a tap to fill the container
individually.

Or
Find the time taken by the other tap to fill the
container individually.
Find the parts of the container filled by both taps
individually.

Solutions »

Let ane tap fills the container in x h.

Then the other tap will fill the container in (x + 3) h.
Glven, time taken by both taps. running together. to

fill the container =3lh =£h
13 13

Part of the contalner filled by one tap In 1h =%

1
X+3

Part of the container filled by othertapin1 h=

Sa, part of the container filled by both taps. running

tngetherin1h=l+ 1
X X+3

According to the question,

l+ ] =13
x x+3 40
x+3+x 13
- x2+3x_40

= B0 x + 120 =13 x% + 39x

= 13x%-41x-120=0

Fram part (1),
13x%-41x-120=0

— 13x? —=65x + 24x-120=0

- 13x(x=5) + 24 (x=5) =0

= (x=5)(13x+24)=0

= Xx=50rXe—-
13

Since. time cannot be negative. so x = 5.
. Time taken by one tap to fill the container =5 h
Or
Time taken by the ather tap to fill the contalner
=X+3=5+3=8h



COMMON
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Some students do not know how to frame the equation.
Some frame it correctly but fail to solve it.

3.

Part of the contalner filled by one tapinTh =%=%
and part of the caontalner filled by other tapin 1h
L I S
~x+3 5+3 8

-§) Very Short Answer Type Questions N

QL

Q2.

Q3.

Q4.
Q5.

Q6.

Q7.

Q8.

Q9.

Q 10.

Q1L

If x = 3 is one root of the quadratic equation

x? — 2kx - 6 = 0, then find the value of k.
[CBSE 2018]

Find the sum and product of the roots of the quadratic
equation 2x* —9x + 4 =0. [CBSE2023]

Find the roots of the equation x* = 3x - m (m + 3) = 0,

where m is a constant.
Find the roots of the equation \/ixz +8x + 5\/5 =0,

Find the roots of the equation 2x? + 5\/5;{ +6=0

by quadratic formula.

If 1 is a root of the equations ay” + ay + 3 = 0 and

y? +y + b =0, then find the value of ab.

Find the discriminant of the quadratic equation

4x*> — 5 = 0 and hence comment on the nature of

roots of the equation. [CBSE2023]

What is the nature of roots of quadratic equation

X2 _2x+4=0?

Find the value of k for which the quadratic equation

3x? + loc + 3 =0 has real and equal roots.
[CBSE2019]

Find the value of k for which the quadratic equation
px(x — 2) + 6 = 0 has two equal real roots.
[NCERT EXERCISE; CBSE 2023, 19]

For what values of k does the quadratic equation
4x? - 12x — k= 0 have no real roots?  [CBSE 2019]

*@f Short Answer Type-| Questions N

QL

Q2.

Q3.

Q4.

Q5.

=
HX_B

equation ax’ + 7x + b= 0, find the values of a and b.
[CBSE 2016]

and x = — 3 are roots of the quadratic

Find the value of ‘p' for which one root of the
quadratic equation px* — 14x + 8 = 0 is 6 times the
other. [CBSE 2023]

Solve for x : 9x? —-6,;:!)(+(_:;-2 _qz) =

[CBSE SQP 2022 Term-Ii]
Solve the following quadratic equation for x:

2
V3x2 +10x+74/3=0 [CBSE 2022 Term -ll]

Solve the quadratic equation x2+2+/2x-6=0

for x. [CBSE 2022 Term-ll]

Q6.

Q7.

Q8.

Q9.

Q 10.

Q 1.

Q12

Q 13.

Q 14.

Q 15.

Find the sum of reciprocal of the roots of equation
t! +3t-10=0.

Solve the quadratic equation x* - 14x + 24 = 0. Also
find the sum of square of their roots.
X+35 3x-7 3
= , X # -2, —.
Xx+2 2x-3 2

Solve for x:

Find the value of m so that the quadratic equation
mx (5x — 6) = 0 has two equal roots.
[CBSE SQP 2022 Term-II]

Find the value of m for which the quadratic equation
(m-1)x?*+2(m-1)x+1=0has two real and
equal roots. [CBSE 2022 Term-I1]

If the roots of the equation (b — ¢) X o+ (c—a)x +
(a - b) =0 are equal, prove that 2b=a + .

[CBSE 2015]
Find the nature of the roots of the quadratic
2 5
equation —2——+2 =0 and hence solve it.
X X

If Ritu were younger by 5 years than what she really
is, then the square of her age would have been 11
more than five times her present age. What is her
present age? [CBSE SQP 2022 Term-11]

The product of Rehan'’s age (in years) 5 yr ago and
his age 7 yr from now, is one more than twice his
present age. Find his present age. [CBSE 2022 Term-II]

If the discriminant of the equation 6x*— bx + 2 =0
is 1, then find the positive value of b. Also, find the
roots of the given equation.

A@/ Shnrt A“swer Tgpewii Questions AY|

QL

Q-2

Q3.

Q4.

Q5.

Q6.

If « and p are roots of the quadratic equation
x* —7 x+10 =0, find the quadratic equation whose
roots are o and p°. [CBSE 2023]

1 1
x+4 x-7 30

[NCERT EXERCISE; CBSE 2020, 19]

Solve for x : Xr—47.

If the roots of the quadratic equation
x=a)(x=b)+(x=b) (x=¢c)+(x=¢c)(x=a)=0
are equal, then showthata=b=c. [CBSE2017]
If the equation (1 + m?) x* + 2mcx + ¢* = a* = 0 has

equal roots, then show that ¢ = a? (1 + m?).
[CBSE 2017]

If 3 is a root of the quadratic equation xX*—x+ k= 0,
find the value of p so that the roots of the equation

! k(2x + k+ 2) +p=0areequal.  [CBSE2016, 15]

Find that non-zero value of k, for which the
quadratic equation ko + 1 — 2 (k—1)x + x* = 0 has
equal roots. Hence, find the roots of the equation.

[CBSE2015]



Q7. If ad # bc, then prove that the equation QSs.

(@ + b%) x* + 2(ac + bd) x + (c? + d*) = 0 has no real
roots. [CBSE2017]

Q 8. Determine two consecutive positive multiple of 3 Q6.

whose product is 270.

Q9. The sum of the squares of two consecutive odd
numbers is 394. Find the numbers.

Q 10. The sum of two numbers is 15. If the sum of their

reciprocals is % find the two numbers.

[CBSE 2023] Q7.

Q1l. The difference of two natural numbers is 3 and

the difference of their reclprocals is 2—'} . Find the

numbers.

Q12. Aplane left 30 minutes late than its scheduled time
and in order to reach the destination 1500 km away
in time, it had to increase its speed by 100 km/h
from the usual speed. Find its usual speed.

[CBSE 2019, 18]

_f Long Answer Type Questions N

Q9.
Q1. Solve for x: 1 + - B 4 ,
x+1 x+2 x+4
Xid—~1,—2,—-4 [CBSE 2019, 18]
Q2. Solve for x: Q10

1 . 1 2
n == yed.2,3
(x-1)(x-2) (x-2)(x-3) 3 [CBSE 2016]

Q 3. The diagonal of a rectangular field is 16 m more
than the shorter side. If the longer side is 14 m
more than the shorter side, then find the lengths QL
of the sides of the field. [CBSE 2015]

Q4. The difference of the squares of two numbers is

180. The square of the smaller number is 8 times
the greater number. Find the two numbers.
[CBSE 2022 Term-11]

Q8.

Solutions

v
Very Short Answer Type Questions

1

TR!CK
x = rwill be a root of the quadratic equation p(x) = 0,
if and only if p(r) = ar* + br + c= 0.

Since. x = 3 s the root of x* — 2kx -6 = 0.
So, on putting x = 3 In glven equation, we get
3?°-2kx3-6=0

9-6k-6=0
= - 6k= -3
3 _

— k:—:—

6 2 3.

2. Glven quadratic equation Is
2 =9x+4=0

Sum of the areas of two squares is 157 mZ. If the
sum of their perimeters is 68 m, find the sides of
the two squares. [CBSE2019]

A rectangular park is to be designed whose breadth
is 3m less than its length. Its area is to be 4 m?
more than the area of a park that has already been
made in the shape of an isosceles triangle with its
base as the breadth of the rectangular park and of
altitude 12 m. Find its length and breadth of the
rectangular park. [NCERT EXERCISE; CBSE 2016]

There are three consecutive positive integers such
that the square of the first increased by the product
of the other two given 154. What are the integers?

To fill a swimming pool, two pipes are used. If the
pipe of large diameter used for 4 hours and the
pipe of smaller diameter for 9 hours, only half of
the pool can be filled. Find, how long it would take
for each pipe to fill the pool separately, if the pipe
of smaller diameter takes 10 hours more than the
pipe of larger diameter to fill the pool?

[CBSE SQP 2022-23]

A motorboat whose speed is 18 km/h in still water
takes one hour more to go 24 km upstream than to
return downstream to the same spot. Find the speed
of the stream.

[NCERT EXERCISE; CBSE SQP 2023-24; CBSE2019, 18,17, 16]

. In a flight of 600 km, an aircraft was slowed down

due to bad weather. The average speed of the trip
was reduced by 200 km/h and the time of flight
increased by 30 minutes. Find the duration of
flight. [CBSESQP 2022-23; CBSE 2020]

. Two water taps together can fill a tank in 9%

hours. The tap of larger diameter takes 10 hours
less than the smaller one to fill the tank separately.
Find the time in which each tap can separately fill
the tank. [CBSE SQP 2023-24]

-. Sum of the roots

Coefficient of x

—(=1).
( )Eoefficientofxz

and product of the roots
2. Constant term

=

Coefficlent of x?2
4
= (<) 2.
(-1) s

Given quadratic equation is,
x2—3x-m(m+3)=0



TiP:

Middle term 3 can be rewritten as (m + 3) -

[-TR!CK ]

> x*—((m+3)-m)x-m(m+3)=0
=x*-(m+3)x+mx-m(m+3)=0
= x{x-(mM+3)}+m{x-(m+3)})=0

A real number o Is said to be a root of an equation
ax* +bx+c=0, ifaa’ + ba +c=0.

Since. 1is a root of both the equations ay?+ oy + 3= 0

= (x=(m+3)){(x+m)=0

= x—(m+3)=0orx+m=0 and y?+y+ b= 0. then

—, X=(m+3)0r}{=_m D(‘IJZ'I‘D(])'J‘BEU EI!'IIj (1)2+('|)+bu:IU

= x=—m,(m+3) = a+a+3=0 and 1+1+b=0

Hence. the roots are — mand (m + 3). - 20+3=0 and b+2=0
4. Given quadratic equation Is - a=_2—3 —_— b2

\f§X2+BX+5\}§=U
~TR! CK

Product N3 x 5\/3T =15

v 15 =5 % %= 15 %7
. We take 5 and 3 as factor of 15.
| S0, the middle term (i.e,8) =5+ 53

= V3x2+(3+5)x+5/3=0
= \/gx2+3x+5x+5\/§=l]

ab=[_?3](—2)= 3

Given quadratic equation is 4x* -5 = 0.
On comparing with ax? + bx + c = 0. we get
04 b=0andc=-5
~. Discriminant (D) = b? — 4ac
=(0)* -4 (4) (-5)
=80>0
Since. (D) > 0. so roots are real and distinct.

SO o T = o . B. Given quadratic equation is x* —2x + 4 = 0.
On camparing with ax® + bx + c= 0. we get
=3 (V3x+5)(x+/3) = a=1 b=-2andc=4
— 3x+5=0 or x+3=0 - Discriminant (D) = b? - 4ac
m(—2)2—4x1x4
— XE_T ar Xﬁﬂ—‘\/_ =4-16=-12<0
. Since. D < 0. so roots are not real. Le.. Imaginary.
Thus. required roots are 33- and —/3. 9. Glven quadratic equation Is
I+ kx+3=0
5. Given quadratic equation Is On camparing with ax?® + bx + c = 0, we get
2x% +5{3x +6=0 0=3.b=kand c=3
On comparing with ax? + bx + c = 0. we get As given quadratic equation has real and equal roots.
n=2.b=5\/§andc=6 i D=0
By using quadratic formula. = b’—4ac=0 = Kk -4x3x3=0
__bth.Z_qDC = K-36=0 = k=36
- 20 = k - B 6
10. Given equationis px (x—2) + 6 =0.
53 +(5V3)% —4x2x6 ; B3]
= %) =3 px*—2px+6=0
On comparing with ax? + bx + c = 0. we get
53 +175-48
= e a=p.b=-2p.c=6
D= b% -4ac
-5v3 V27 -5vy3+3V3
il fite B8 - D= (2p)2- 4(p) (6)
=4p° = 24p
= 53+ 3\6. _5‘6 -3V3 For equal roots, D= b*—4ac=0
4 _ 4p® —24p=0
-2\/_ 83 _£ 5.5 = 4p (p—6) =
4 4 = p=0 or p=6
Thus. required roots are —23 567 _2@_ But p=+0 (ina quadratic equation. a= 0)

p=6
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Sometimes students write the answer of this question
as p=0, 6 but it is wrong. Students should cross check
the answer i.e., put the values of p in given quadratic
equation.

Here, at p = O, the existence of quadratic equation will
vanish. So, the correct answer [s p = 6.

\

)

o

1. Given quadratic equation is 4x° —12x—k = 0.

Comparing this equation with general quadratic

equation ax?+ bx + c =0, we get
a=4,b=-12.c=-k

Now, discriminant (D) = b% - 4ac
= (-12)% - 4 (4) (-K)

= 144 + 16K
If the given equation has no real roots. then
D<0
1, 144 + 16k < 0
= 16 k< - 144
= k<-9

Short Answer Type-l Questions

1. Glven, x =§ and x=- 3 are the roots of the quadratic

equation ax® + 7x + b= 0.

Therefore. put x =§ and x = —3. we get

2
) +13)
- Il=|+b=0
”(3.; "A3)"
=2 a i)+B+1!;'=U
\ 3
4a+42+9b
=% = )
9
= 4a+9b = — 42 (1)
and a(-3)*+7(-3)+b=0
= Qg 2] -I-b: 0
= 9a + b= 2] .(2)
Multiply eq. (2) by 9 and then subtract eq. (1) from
eq. (2).
(Bla+9b) — (40 + 9b) =189 + 42
= Tla= 23]
= D:E:B
77
Put a= 3 in eq. (1). we get
4x3+9b=-42
= 12+9b=-42
= 9b=-54
-54
— b:—
9
=3 b=-6

Hence.a=3and b=-6
2. Given quadratic equation is px* - 14x + 8 = 0.
Let « and B be the roots of the given equatlon.

Now, according to question,
a=6kandp =k
Coefficient of x

-6 f th ts =(-1)-
Umigrinesos Coefficient of x?

—

= u+|3=(-1)-—('m = Bl
p p
. e N 0
p p
and product of the roots = (-1)?- Constant term
Coefficient of x?
B
== a B:(_])Z E
8 4
bk -k =— kz = —_—
- p = 3p
¥ 4
= | == (from eq. (1)
s .
= p;_! 3,0 = pZ -3 p= 0
= p(p—3]:|:|:‘.>pzﬂ.3
But p=0 (in a quadratic equation, a = O]
p=3
COMMON ERR@R . ;

\.

Sometimes students write the answer of this question
as p=0, 3. but it is wrong. Students should cross check
the answer i.e., put the values of p in given quadratic
equation. Here, at p = 0, the existence of quadratic
equation will vanish. So, the correct answer is p = 3.

3. Glven quadratic equation Is

9x% —6px +(p% —g?) =0

- 9x*-(3(p-q)+3(p+q))x +(p-g)(p+q)=0
= 9x*-3(p-q)x-3(p+q)x+(p-g)(p+q)=0
= 3x(3x-(p-q))-(p+q)3x-(p-q))=0
= 3x-(p-q))3x-(p+q))=0
= 3x-(p-q)=0 or 3x-(p+q)=0

(p—q) _(p+q)
3 ar X=

— b=

L

Given equation is Jixz +10x + ?Ji:[].

~TR!CK .
Product \E x?'\E =2]
21=7x3
So, middle term,10 =3 +7
\ A
— ﬁx2+(3+7)x+7@m0

(by splitting middle term)



- B2 +3x+ Ix+ T3 0 Hence, roots of given equation are 2 and 12.

Now. the sum of square of their roots
= V3x(x+43)+7(x ++43)=0 = (2)2+ (122 = 4 + 144 = 148

=3 (\EX +7)(x +\E) =0 Hence, the sum of square of thelr roots Is 148.
= (W3x+7)=0  or (x+43)=0 8. Given equation is o Wl
X+2 2x-3
- v S - = (x+3) (2x-3) = (x+2) (3x-7)
75 =  2x°+3x-9=3x2-x-14
5. Given quadratic equation is = X2—4x-5=0
x2+2~/§x—6=0 PTR!CK \
On comparing with ox? +bx +c =0, we get N g
Here we take 5 and 1 as a factors of 5.
0=1b=2V2 andc=-6 | So, middle term -4 =-5+ 1. )
Using quadratic formula, - 2 —(5-1)x-5=0
_h i-,/bz _4oc (by splitting the middle term)
= 20 - X —5x+x-5=0
= x(x=5)+1(x=5)=0
_ =22 £y(22)? - 4x1x(-6) - (x+1) (x—5) =D
2x1 — x==lorb5
I 4B+ 24 2432 Hence. the values of x are —1and 5.
- 2 - 2 9. Given quadratic equation is
NN mx (5x-6) =0
=_ T =—-\/Ei2& = mez—EmX:D
. Herea=5m.b=-6m.c=0.
=,, x=—2+242 and x=—y2-2\2 Since. equation has equal roots.
D=b*-4ac=0
= x=v2 and x =-32 = (-6m)°-4x5mx0=0
6. Given quadratic equation is € +3t-10=0. =) (6m)? =0
- 2+(5-2)t-10=0 = m=0 = m-=0
(by splitting the middle term) 10. Glven quadratic equation Is
-  +50-2t-10 =0 (m=1)x2 +2(m-1)x+1=0
= t(t+5)-2(t+5) =0 On comparing with ax? +bx +c =0, we get
= (t-2)(t+5) =0 a=m-1 b=2(m-1) andc=1
= tm20r-5
Thus, roots of the given equation are 2 and 5. For equal roots, D=0
Now. the sum of reclprocal of their roots b’ - 4ac=0
1 1 56-2 3 2
e — — i — 2:"1"]—-] ""43’( IT.'—] 1:[]
B = (2(m-1)) (m-1)(1)
- = 4(m-12-4x(m-1)=0
Hence, the sum of reciprocal of thelr roots Is —.
10 — 4(m-1)(m-1-1)=0
7. Given quadratic equation Is x* — 14x + 24 = O. = 4(m-1)(m-2)=0
PTR!CK ) = m-1=0 or m-2=0
; 24=25%x12=4x6=Bx%xJ= = msl or m=2
Here, we take 12 and 2 as a foctors of 24. 1. Given equation is (b—¢)x? + (c—a) x+ (a—-b) = 0.
| S0, middle term, -14=-12-2. On comparing with Ax? + Bx + C =0, we get

A=b-cB=c-0and C=a-b.

X2 — (12 b=
= (12+2)x+24 =0 For equal roots, D=0

(by splitting the middle term) - B~ 4AC =0
= X-12x-2x+24=0 A (c-=a)2-4(b-0) (a-b)=0
= x(x—12) -2(x-12) =0 - +0°-2ca-4ba+4b? + bca-4bcb =0
= (x-=2)(x=-12)=0 - c + a? +4b% + 2ca-4ba- 4cb=0
= x=2ar2 = (c+a-2b)?=0



12.

13.

14.

15.

TR!CK

Using identity
(@+b+c)=a’+b*+c*+2ab + 2bc+ 2ca

=" c+a-2b=0
or c+a=2b Hence proved.
Given equation is £ e 2=0
x? X
= 2 —5x+2x° =0
32
= 2x*-5x+2=0 (- x«0)

On comparing with ax? + bx + c = 0, we get
0=2 b==5.C=2
-. Discriminant. D = b% — 4ac
=(=5)2=4x2x2=25-16=9
Since. D> 0. so roots are real and distinct.
: 2x% - 5x+2=0
s D —bx—-x+2=0 (by factorisation method)

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

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

=" (x=2)=00r(2x-1)=0
= X=2 or x=%
Hence, the required roots are Land2

2
Let present age of Ritu be x yr. Then her age when

she was 5 yr younger = (x—5) yr
Accarding to the given condition,
Square of her age = 11 mare than 5 times her
present age
(x=5)2=5x-11
x? +25-10x=5x~11
x> =15x+36 =0
x*-(12+3)x+36=0
x?=12x-3x+36=0
x(x-12)-3(x-12)=0
(x=3)(x=12)=0
Xx—3=0 orx-12=0
x=3 or x=12
At x = 3. age is negative. which Is not possible.
Hence, Ritu's present age is 12 yr.

Let present age of Rehan be x yr.
According to the given condition,

(x -5)(x+7)=1+2x

J
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= x? +2x-35=1+2x

= x?-36=0

= ¥ =46
X=b

so neglect negative value)

Hence, present age of Rehan is 6 yr.
Given equation is 6x* = bx + 2 = 0.
On comparing with Ax? + Bx + C =0, we get

A=6,B=-band C=2
~. Discriminant of given equation is

D=B*-4AC

= (=b)2 -4 x 6 x 2= b? — 48

But. it is given that D=1

- 1w b?-48
= b = 49
- b=%7]

Hence. the positive value of bls 7. (- b=-7)
Put b=7 In the given equation. then
6x°-Tx+2=0
=  6x*-(4+3)x+2=0
(by splitting the middle term)
= 6x° —4x—-3x+2=0
- 2x(3x-2)-13x-2)=0
=5 (2x-1) (3x-2)=0
— (2x=1)=00r3x-2=0

= X = =

i
2 3

Hence. roots of given equation are % and E

3

Short Answer Type-Il Questions

(- age Is always positive,

1.

Given quadratic equation is, X2 —7x+10=0.
Since. a and B are the roots of the given equation.
_Coefficient of x

-, Sum of roots =(-1) —= >
Coefficient of x

= {:ﬁ+|3=(—])£:1-?—2=7 (1)

2 Constantterm

and product of roots =(-1) 3
Coefficlent of x

=5 o-P= 1-$=10
Now. a?+ p2=(a +p)2-2af = (7)2-2x10
=49 - 20 = 29.
and «? p?=(ap)?=(10)?=100
So. the required quadratic equation whose roots are
o’ and p2. Is:
2= (a? +B%) x+ (a2 p?) =0

- x?—29x+100=0.

1 1 11
- =—Xxwu-47

2. Glven. T A w7 3o
(x=7)-(x+4) T
= (x+4)(x-7) 30
X-7-x-4 1
= x?-3x-28 30

= (x2 = 3x-2B) x 11=~11x 30
= X2—3X—ZB:-3[]
— X2 -3x-28+30=0
— x*-3x+2=0
= X -2x—x+2=0
= x(x-=2)-1(x-2)=0
=5 (x-2)(x-1)=0
= x-2=0o0rx-1=0
= X=20rx=1]

common ERR(DR «

Students do error in simplifying these type of equations.
So, adequate practice is required.




3. Given equation is
(x=0) (x=b) + (x=b) (x=c) +(x=c) (x=a) =0

@-TiP:

T Firstly, make the given equation as quadratic equatian.

= x>~ (a+b)x+ab+x*-(b+)x+ bc
+x*-(c+a)x+ac=0
=N 3x* -2(0+ b+0)x+ (ab+ bc+ co) =0

On comparing with Ax? + Bx + C = 0, we get

A=3,B=-2(ao+b+c)and C=(ab + bc + ca)
If the given quadratic equation has equal roots. then
its discriminant (D) = 0

= B*-4AC=0
= (<2 (0+b+0))?-4x3x(ab+bc+ca)=0
— (a+b+c)?-3(ab+ bc+ca)=0
> a?+b%+c?+2(ob+bc+ca)-3(ab+bc+ca)=0
= a?+b%+Z=ab-bc-ca=0
— 2a% + 2b% + 22 - 2ab - 2bc - 2ca =0
=(a%+b?-2ab)+(b%+c?-2bd)+(c?+a?-2ca)=0
= (a-b)?>+(b-c)*+(c-a)?*=0
TR!CK
[_ff X+ y2 +22=0then it s only possible when x = 0, ]
=020,

—>a-b=0b-c=0.c-a=0
B O=0Db=2 &S50
L a=b=t

common] ERR(DR «

Students do error in simplifying these type of quadratic
equations.

Hence proved.

4. Given equation is
(1+m?) X2+ 2mMox+ - a* = 0
On comparing with Ax? + Bx + C = 0, we get
A (1+m?),B=2mc and Cw= - d’
~. Discriminant (D) = B% - 4AC
= (2ma)? - 4(1 + m?) (- d?)
- 4P - 4(C + = o - a*r)
= 4(a? + a’?m? -2
If the glven quadratic equation has equal roots.
then D=0
= il(02+ﬂ‘zﬁ'rz—fz)bﬂ
= ?=a’(1+m?  Hence proved.
5

A real number « is sald to be a root of an equation
ax2+bx+c=0,{fau2+ba+c=0.

Since. 3 Is a root of x% — x+ k= 0.

32-3+ ka0
=5 9—3+.I'x’=’:| = k=-6
Now, on substituting k=—61n x> + k (2x+ k+2) + p=0.

we get

X2+ (-6){2x+(-6)+2}+p=0
= X2 —12x+ 24 +p=0
On comparing with ax? + bx + c = 0, we get
0=l bu=-12.c=24+p
For equal roots. D=0 = b*-4ac=0
(-12)2-4x1x(24+p)=0

= 144 - 96 — 4p =
e 48 - 4p -0 = bp= 48

Hence, the value of pls 12.

6. Given equationis ko +1-2 (k-1) x+x%=0.
= (k+1)x%=2(k-1) x+1=0
On comparing with ax? + bx + c = 0, we get

o=k+1.b=-2(k-1)and c=1
For equal roots. D=0
b’*-4ac=0
(-2 (k=) -4 (k+1)x1=0
4k-12-4(k+1)=0
4(K? +1-2k) - 4(k+1) =0
Ke+1-2k—k-1=0
k*-3k=0
k(k-3)=0
k=0or k=3

So0. non-zero value of kis 3,

Now, given equation becomes

I +1-2(3-Nx+x%=0
4P - 4x+1=0

6 o 0 U Uil

(but k = 0]

TRICK
{

Using identity a® — 2ab + b* = (a — b)* ]

= (2x)2-2x (2x) x1+(1)%?=0
- (2x=1)?%=0

o
=5 X=5.5

Hence. the required roots are % and %
—~COMMON ERR@R- \

Sometimes students write the answer of this question
as x =—1,—1. This has been done by taken the wrong
value of k, ie, k = O while it is given that k have

non-zero value.

\ v

7. Given quadratic equation Is
(0 + b%) x% + 2(ac+ bd) x + (2 + d?) = 0. ad = bc
On comparing with Ax? + Bx + C= 0, we get
A= (a*+ b%. B=2(ac + bd), C=(c? + d?)
- Discriminant D = B2 - 4AC
= (2(ac + bd)? - 4(c* + b?) (& + &)
= 4(a’c? + b*d + 2abcd - o’ - b - & - b )
= 4(-b’ - d*d® + 2abcd)
= —4(bc - ad)?



But we know that. ad = bc
. bc-—adz 0 = (bc-ad)?>0
= —4(-‘.‘3( - ﬂd)z <0

TR!CK

If x is any real number, then its square always be
positive ie,x?>0.But-x’<0

= D<0
Hence. the given equation has no real roots.
Hence proved.
B. Let two consecutive multiple of 3 be 3xand 3(x +1).

Then according to the given condition,
3xx 3(x+1) =270
9x (x +1) = 270
x(x+1)-30=0
x> +x-30=0
x2+(6-5)x=30=0
x*+6x-5x-30=0
x(x+6)-5(x+6)=0
(x-5)(x+6)=0 = x=5-6
Since. required numbers are positive.
S0.we neglect x=-6
Thus, x=5
So. required numbers are 3x=3x5=15
and 3(x+1)=3(5+1)=3x6=18
9. Let the required consecutive odd numbers be x and
X+ 2.
According the to given condition,
X2+ (x+2)% =394
X2+ X% + 4x+ 4 =394
2x% +4x-390=0
x*+2x-195=0
x* +15x=13x-195 0
x(x+15) =13 (x+15) =0
(x+15) (x=13)=0
¥+15=0 or x-13=0
X==15 or x=13

Hence, required consecutive odd numbers are -15
and =13 or 13 and 15.

10. Let the required natural numbers be x and 15— x.
According to the given condition.

00U vyl

sudidu U Ul

1 1 3

x 15-x 10

15-x+x 3 5 3
= x(15-x) 10 ~ (15x—x2)_m
=) 15X =x%=50 = x*-15x+50=0
= x*—10x-5x+50=0

(by splitting the middle term)

= x(x=10)-5(x-10)=0
= (x=10) (x-5)=0
= x=10=0 or x-=-5=0
= x=10 or xmh

When x =10 then other number Is (15 -10) = 5.

When x = 5 then ather number is (15 - 5) = 10.
Hence. required numbers are (10, 5) or (5. 10).

1. Let the required natural numbers be x and x + 3.
According to the glven condition.

1 1 3 X¥+3=% 3
X x+3 28 x(x+3) 28
Ix28=3xx(x+3)
2B = x% + 3x
x> +3x-28=0

x4 +7 x—4x-28=0
X(x+7)=4(x+7)=0
(x+7)(x=4)=0
x+7=0o0r x-4=0
X=-]orx=4
But x « -7 (rejecting) because -7 Is not a natural
number.

yduo s iy

X=4
X+3wd+3=7
Hence, required numbers are 4 and 7.

12. Let the original speed of the aeroplane be x km/h.
So. time taken to cover 1500 km distance

and

(1) = 1500
New speed of aeroplane = (x + 100) km/h
; _ 1500
So. new time (1) = =+ 100
According to the given conditlon, T;—-T; =30 min
_ 1500 1500 30 1
x x+100 60 2
A __ ¥V 1 3
> 1500/~ 5+m6)=3
x+100—x] 1
= =00 x(x+100) |~ 2
=5 x (x+100) = 2 x 15600 x 100
= x%+100x-300000 =0

— x* + 600x- 500x-300000=0

— x(x+600)-500 (x+600)=0

= (x+600) (x-500)=0

= x+600=0 or x—=500=0

— x=-600 (rejecting) or x=500

Since. the speed of aeroplane cannot be negative.

Hence, the original speed of the plane is 500 km/h.
~COMMON ERR@Rr \

Students should aware of taking the value of time.
Sometimes students take the value of time 30 min as it
/5. While this time should be converted into hour.

>

Long Answer Type Questions

1 4 2 4
x+1 x+2 x+4

1. Given equation is

G- TiP:
Adequate practice is necessary for simplifying these
type of equations.




T

2. Given equation s [

@-TiP
Adequate practice is necessary for simplifying these
type of equations.

x+2+2(x+1) 4
(x+1)(x+2) x+4
Xt+2+2%+2 _ 4
x?+3x+2 Xxt4
= (x+4) 3x+4)=4 (x*+3x+2)
= 3 +4x+12x+16 = 4x% + 12x + B
= 4:-33+12x-16x+B8 =160
= X*-4x-8=0
On comparing with ax? + bx + c = 0, we get
a=1 b=-4 and c=-8

Using quadratic formula.

_ —b+ /b2 4ac

X =

20
_—(=4) £ /(-4) -4 x1x(=8)
- 21

_4+/16+32 _ 4+ /4B
2 2

WEYYRPYY:

U

U

Hence, the required roots are 2+ 2y3 and2 — 2/3.

1 1

—1(x—2)

x—2)(x—3)

2

3"

X2 + 256 + 32x = x° + X2 + 196 + 2Bx
x° +28x—32x+196 — 256 =0
X —4x-60=0
x> —10x+6x-60=0
x(x-10)+6 (x-10)=0
(x-=10) (x+6)=0
Xx-10=0 orx+6=0
x =10
or x=- 6 (rejecting, because length of
the side cannot be negative)
Hence, length of shorter side is 10 m and length of
longer slde s 10 + 14 = 24 m.

VR R

common] ERR(DR «
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ome students do not know how to frame the equation.

] | ] 2
> (x—2)lx—1+x—3 T'E
1 [=3+x~1)] 2
- (x-2) " (x-1)(x=3) 3
_ 1 2x=4 ___2
(x—2)  (x-1)(x—3) 3
= ] 2(x=2) _2
(x—2) (x—])gx—ﬂ) 3]
- (x-1(x-3) 3
- 3=(x=1)(x-3)
- 3= (x*-4x+3)
= X2 —b4x=0
= x(x—4)=0
=3 x=0 or x=4

Hence. the required roots are 0 and 4.

D A
Q@
“ ‘\,‘0\‘ X m
¢

C (x +14) m B

In right angled A ABC, by Pythagoras theorem,
AC? = AB? + BC?

- (x+16)% =%+ (x + 14)°

. Let the shorter side of the field be x m. Then, longer
slde = (x + 14) m and length of dlagonal = (x +16) m

4. Let the smaller number be xand larger number be .
Then.

y? - x? =180 (1)
and x% =By -(2)
y? -8By =180
y? -8y -180=0

y? —1By + 10y —180=0

y(y-18)+10(y -18) =0
(y+10)(y-18)=0

y+10=0 ory-18=0
y=-10 or y=18
vy =18

/| | O T

(- negative value of y cannat satisfy It)
Put y=18In eq. (2),

x%=B8x18
= x2=144 = x=12
Hence. two numbers are 12 and 18.
5. Let the side of first square = x m.

Then its perimeter = 4x m

~» The sum of the perimeter of two squares is 68 m.
.. Perimeter of second square = (68 — 4x) m
Then side of second square

68 - 4x
4

]m:(l?—x)m

~. Area of first square « x* m?
and area of second square = (17 - x)2 m?
= (289 + x* - 34x) m?
According to the question:
Sum of the areas of two squares = 157 m?
x% + 289 + x% - 34x =157
2x° —34x+132=0
x*=17x+66=0
x° - Tx-6x+66=0
x(x-1M)-6(x-11)=0
(x-1) (x-6)=0
xwllorx=6
If x =11. then the side of first square =11 m
and the slde of second square=17-11=6m

U N A



If x = 6, then the side of first square = 6 m
and the side of second square=17-6=11'm
Hence. the sldes of the squares are 6 m and 11 m.

COMMON

ERR(DR -

Some students do not know how to frame the equation
and some frame it correctly but fail to solve it.

6. Let the breadth of rectangular park = x m
Then. length of rectangular park = (x + 3) m

G- TiP:

In a right triangle, the square of the hypotenuse is equal
.l. to the sum of the squares of the other two sides.

Now. area of rectangular park = (Length x Breadth)

= X(x + 3)
= (X’Z + 3.1(') I"l"l2

Given, base of triangular park = Breadth of the
rectangular park

- Base of triangular park = x m
and also it is given that altitude of triangular park

=12 m
. Area of triangular park = %X Base x Altitude
=%xxx 12 = 6xm?

According to the question.,
Area of rectangular park =4 + Area of triangular park

e

X2 +3x=4+6X

= x*+3x-6x-4=0

=

XX —3x-4=0

On comparing with ax? + bx + c=0. we get

a=1.b=-3andc=-4

Now, discriminant. (D) = b% - 4ac

= (=3)°-4() (4)
©9+16©25> 0

So. real roots exist.
Now, on putting the values of a. b and D In quadratic

farmula,

-

>

=

X=M' We BEt

20
e
2(1) 2
_3+5 _3-5
X > ar 5
_8 = 2
X—Z or Xx >
X=4

or x=-1(rejecting because breadth cannot be

negative)
L X=4

Hence, breadth of the rectangular park =4 m
and length of the rectangular park = x + 3

COMMON

=4+3=7m

ERR(DR «

Some students do not know how to frame the equation
and some frame it correctly but fail to solve it.

7. Let three consecutive integers be x, (x+ 1) and (x + 2).

According to the given condition,

Square of first number + Product of second and

third consecutive number = 154

£ x2+(x+1)(x+2):154

= 2+ x%+3x+2=154

= 2x* +3x-152=0

On comparing with ax® + bx + c = 0, we get
a=2.b=3 and c=-152

By using quadratic formula.

_—bib2—4ac  -3+y(37 -4 x2x(-152)

—

X

20 2
3+49+1216  -3+y1225 -3+35
- 4 4 4
-3+ 35 —-3-35
= or x =
32 —38
=5 X=— 0r Xxao
4 4

— x=8B or x=——
4

('-ve' neglecting, because it Is not positive Integer)
So, we consider only x = 8.
Therefore, next two consecutive Integers are
X+1=8+1=9
and X+2=B8+2=10
Hence. three consecutive integers are 8, 9 and 10.

B. Let the time taken by larger pipe alone to fill the tank

= x hours

Therefore, the time taken by the smaller pipe
= (x +10) hours

Water filled by larger pipe running for 4 hours

= -i litres
X

Water filled by smaller pipe running for 9 hours

9
= litres
x+10 5

According to the given condition,
4 9 1

;+x+][]:2

B8(x+10) + 1Bx = x(x + 10)
26x + B0 = x* + 10x
x? -16x-B80=0
x> - 20x+4x-B80=0
x(x—20)+4(x-20)=0
(x+4)(x=20)=0
Xx+4=00r x—20=0
x=-4 20
Since. x cannot be negative.
Thus xw 20
x+10=30
Hence. larger pipe would alone fill the tank in
20 hours and smaller pipe would fill the tank alone
In 30 hours.

RV U R Ve



9. Let speed of stream be x km/h.

. Speed of boat in upstream = (18 — x) km/h
and speed of boat in downstream = (18 + x) km/h
Now. time taken to go upstream

_distance 24
~ speed 1B-x

h

Similarly, time taken to go downstream =

1B+ x h

According to the question,

24 24

- =]
B-x 1B+ x

1B+x-18+x 1
324-x* 24

24 x 2x = 324 — X°
x* + 4Bx-324 « D
X2+ 54x - 6x-324=0
x(x+54)-6(x+54)=0
(x+54) (x-6)=0
X=-540rx=6
Since. x Is the speed of stream, so it cannot be
negative.

U
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: x=15 (v x=-54)
Hence. speed of stream is 6 km/h.
—~COMMON ERR@R- \

Students don't be confused by taken the speed of
stream in upstream and downstream. Sometimes
students take the speed of stream in upstream
and downstream as (r + x) km/h and (r - x) km/h
respectively, which is wrong. The correct speed of stream
in upstream and downstream are (r — x) km/h and
| (r+X) km/h respectively.

10. Let the average speed of the aircraft be x km/h.

Distance covered = 600 km (given)
| 600 .« time = Jistance
So. time (TI):T ( - time = SPEEC' ]

Now, the average speed of trip was reduced by
200 km/h.
. New average speed = (x - 200) km/h

600 distance
= time = ————
So. time (T5) -~ ( Spead ]
According to the question.
30 ,
Tz_]']zaﬂminzﬁh (> 1h =60 min)
600 600 1
X~-200 x 2
x—-x+200( 1
600 = —
- [ x(x —200)] 2
= x? - 200x = 240000

= x2 - 200x - 240000 =0

x? — 600x + 400x - 240000 =0

—
= x(x—600) + 400(x - 600) =0
= (x -600) (x +400) =0
= x-600=0 or x+400=0
= x =600, -400
But speed cannot be negative.

x =600

600 600
x -200 600-200

So. duration of flight (T5)=

600

']

- 400

—~COMMON ERR@R* \

Here, students should be aware of taking the value of
time. Sometimes students take the value of time 30 min
_as it is. While this time should be converted into hours. |

1h
2

1. Let the time taken by the smaller pipe to fill the tank
be x hour.
Time taken by the larger pipe = (x —10) hour
Part of tank filled by smaller pipe in 1 hour

]

X
Part of tank filled by larger pipe In 1 hour
]
- x-10

It Is given that the tank can filled in 9%:38—5- hours

by both the pipes together.
Therefare.

l+ 1 8

x x-10 75

x-10+x B 2x-10 8
— =5 =

x(x-10) 75 x(x-10) 75

75(2x - 10) = 8x% — BOx
150x — 750 = 8x% — 80x
8x?-230x+750=0
Bx? - 200x—-30x+750=0
Bx(x—-25) —30 (x-25)=0
(x-25) (Bx-30)=0

X @ 25.E
8

U

u Ul

U

Time taken by the smaller plpe cannot be % =375

hours. As In this case. the time taken by the larger
pipe will be negative. which is not possible.

Hence, time taken individually by the smaller pipe
and the larger pipe will be 25 and 25 -10 =15 hours
respectively.

common] ERR(DR

Some students do not know how to frame the equation.
Some frame it correctly but fail to solve it.




& Chapter Test

Multiple Choice Questions

QL x*+k (4x + k— 1) + 2 = 0 has equal roots, then
values of k are:
2 2 2

|
= =1 b. —=. 1 ——=, -1 d = =
%3 5 - %73 3%
Q 2. The roots of the quadratic equation
2x* —7x+ 3 =0 are:
a. 3. cok b, 3. . E l L d -2 -3
2 2 2 .3

Assertion and Reason Type Questions

Directions (Q. Nos. 3-4): In the following questions. a
statement of Assertion (A) is followed by o statement of

Reason (R). Choose the correct option:
a. Both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion

(A)

b. Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A)

c. Assertion (A) is true but Reason (R) is false

d. Assertlon (A) Is false but Reason (R) Is true

Q 3. Assertion (A): The value of k = —%, if one root of

the quadratic equation 7x%* — x + 5k=0 is %

Reason (R): The quadratic equation ax* + bx +c=0,
a = 0 has atmost two roots.

Assertion (A): The equation x* + kx + 4 = 0 has
equal roots for k =+ 4.

Reason (R): If discriminant ‘D' of a quadratic
equation equals to zero, then the roots of quadratic
equation are real and equal.

Fill in the Blanks

Q4.

Qs. If 1 is a root of the equation 3x? -1—,![](._;:{]'

4

then the value of k is.......c.cc.....
Q6. The nature of roots of quadratic equation
53+ 3K —T =10 RS cissssvasivess AN sissssasiosss :

True/False

Q7. The roots of the equation x* + kx—16 = 0 has equal
and opposite sign when k = 0.

Q 8. If any quadratic equation has discriminant D > 0,
then roots are real and distinct.

Case Study Based Question

Q9. Rajand Ajay are very close friends. Both of them
decide to go to Ranikhet by their own cars. Raj’s
car runs at a speed of x km/h while Ajay’s car
runs 5 km/h faster than Raj’s car. Raj took 4 h
more than Ajay to complete the journey of 400
km.

Based on the above information, solve rhe
Jfollowing questions:
(i) Form the quadratic equation describe the speed of

Raj’s car.

(i) What is the speed of Raj's car?

(iii) How much time took Raj to travel 400 km?

Or

How much time took Ajay to travel 400 km?

Very Short Answer Type Questions

Q 10. Solve for x: 5x+l=0, x 2 0.
X

Qll. Find the value of k for which the equation
4x* + kx + 9 = 0 has real and equal roots.

Short Answer Type-l Questions

Q 12. One year ago, a man was 8 times as old as his son.
Now, his age is equal to the square of his son's age.
Find their present ages.

Q13. Find the roots of the equation ax? + a = a’x + x.

Short Answer Type-ll Questions

Q 14. If the equation (1 + m?) x* + 2mex + ¢t — a* = 0 has
equal roots, then show that c? = a? (1+ mzj.

The sum of the squares of two consecutive odd
numbers is 394. Find the numbers.

Long Answer Type Question

Q 15.

Q 16. In a rectangular park of dimensions 50 m x 40 m, a
rectangular pond is constructed so that the area of
grass strip of uniform width surrounding the pond
would be 1184 m?. Find the length and breadth of
the pond.
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