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FASTRACK &REVISION

» Quadratic Equation: An equation of the Fform
ax? + bx+ c= 0, where g, b, care real numbers and a =0, is
called a quadratic equationin variable x. e.g., 4x%+ 2x+3=0,

5x?-7=0,x2-7x=0, etc.

Kn@j'wledge Booster

1. Each quadratic equation can have at most two real
roots.

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

P

» Roots or Solution of a Quadratic Equation: A real
number a (alpha) is called a root of the quadratic equation
ax’ + bx+c=0,020,ifaa’+ba+c=0.
It means x = a satisfies the equation uxz +bx+c=0o0r
x = a is the root or solution of the quadratic equation
ax® + 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:
(i) First find two numerical Factors of the constant
term ¢ whose algebraic sum is equal to b, i.e. the
coefficient of x. Let two such factors of ¢ be p
and q.
ie,c=pxqgwhileb=p+g
(ii) Write the middle term bx of the given quadratic
equation as a sum (px+ gx) in the following form:
X+ bx+c=x+px+gx+pg=0
x(x+p)+q(x+p)=0
(x+p) (x+q)=0
x+p=0orx+qg=0

uuvuuy

X=-por
(b) Factorisation of the quadratic equation
ax*+ bx+c=0where a=1and a=0:
(i) Find the product ac of the coefficient of x* and
constant term.

X=-q

(i) Find two numerical Ffactors of this product
ac whose algebraic sum is equal to b, ie. the
coefficient of x. Let two such Factors of ac be p

and q.
le., ac=pxgq
and b=p+gq

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

ax’ + bx+c=axt + px+gx+¢=0

= ax2+px+ qx +%=0
= l{azx2+apx+ agx+ pqi=0
a
= l[.:m(mH p)+qglax+p)}=0
a
1
= —(ax+p)(ax+g)=0
a
= ax+p=0orax+g=0
= x="P and x=ﬁ(-.-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
- ~b+vb? -4ac
2a
2
and p=_b_b—_4ac
20
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A quadratic equation having roots a and P is given by
xi—(a+B)x+aB=0.

> 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+JD
a=
2a
and ﬁz_b;‘[ﬁ
a

> Nature of Roots
Casel: IFD20,ie.,b?-4ac20,thenroots are real.
Casell: IFD>0, ie, b% - 4ac> 0, then roots are real and
distinct.
Caselll:IF D=0, ie, b?- 4ac=0, then roots are real and

equal and each root is equal to ;—a

CaselV:If D<0, i.e, b? - 4ac<0, then roots are not real,
i.e., imaginary.
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: @ Practice Exercise
Eﬁ?Mulﬁple Choice Questions J,

QL

Q2.

Q3.

Q4.

Q5.

Q6.

QT

Qe.

Qo.

Q1lo.

Q1.

Identify the quadratic equation in the following
options:
a. (x-3)2+1=x%2+3

Xa + XZ
C. =

X

b. (x-2) (x-1)=x2+2

2

4 d. x+&=x
X

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

d. —E b. E cC. E d. E
The roots of the quadratic equation x° - 0.04 = 0
are: [CBSE 2020]
a.+02 b.+002 c 04 d. 2
The roots of the equation x? + 3x = 10 = 0 are:
[CBSE 2023]
a.2-5 b. -2,5 c. 25 d -2.-5
Let p be a prime number. The quadratic equation

having its roots as factors of p is: [CBSE SQP 2022-23]
a.x’-px+p=0 b. ¥ -(p+1)x+p=0
¢. +(p+)x+p=0 d -px+p+1=0

Value of k for which x = 2 is a solution of the
equation 5x% — 4x + (2 + k) = 0, is: [CBSE 2024]
a. 10 b. -10 c 14 d. -14

Write the nature of roots of the quadratic equation
9% - 6x-2=0. [CBSE SQP 2023-24]
a. Noreal roots b. 2 equal real roots

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

If x=% is the root of kx2 + (/3 -+/2)x-1=0,
then k is equal to:
a. |6 b. 2V6
N3 d 3V6
p | 1
The solution of the equation ——-——=-
Xx=-3 x+5 6
x=3, -5is/are:
a B8 b. -5.7
79 d -9.-7
If a root of the equation x? + ax + 3 =0 is 1, then its
other root will be:
a3 b. -3
c 2 d -2
The roots of the equation 5x + % =6, x =0 are:
1 1 1 1
e =1 . =1 . =l-=
a 3 2 b 3 c : d 3

Qla

Qls.

Q14.

Qls.

Q16.

Q17

Q1s8.

Q9.

Q2o.

Q2L

A quadratic equation whose roots are (2 + \3) and

(2-3),is: [CBSE 2023]
a.x?-4x+1=0 b. X2 +4x+1=0
c4x*-3=0 d x*-1=0

Which of the following equations has two distinct
real roots? [NCERT EXEMPLAR]
a. 2x2_3.j§x+%=n b. ¥+x-5=0

¢ x2-3x+2y2=0 d. 5x°-3x+1=0

Which of the following equations has no real roots?
[NCERT EXEMPLAR]

b. x2+4x-32=0

d 3x2+4\3x+4=0

a. x2-4x+3y2=0
0= X2—4X-3'J5=0

The discriminant of the equation
(3x+1)2+(x-2)*=50is:

a. 1810 b. 1802

c. 1804 d. 1820

If the roots of the quadratic equation 27 —kx+ k=0
has coincident, then the values of k are:

a. 0-8 b. 0,5
c. 0.8 d 07

If the roots of equation ax* + bx + ¢ =0, a = 0 are
real and equal, then which of the following relation

I tree? [CBSE 2024]
I 2 2

a. a:b— b. b2=ac c ac:b— d. c=b—
c 4 o]

The quadratic equation x? + dx - 8 = 0 has:

a. no real roots

b. real and distinct roots

¢. 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 k+4k-5=0 b. k»+5k-4=0

c 2k*-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

C. b>2 d b<-2

If a root of the equation x2+bx+12=0 is 2
and the roots of the equation x? +bx + g=0 are

equal, then the value of g is:

aB b. -8 c. 16 d. -16
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@?Assertion & Reason Type Questions |,

Directions (Q. Nos. 22-27): In the following questions. o
statement of Assertion (A) is followed by o statement of
Reason (R). Choose the correct option:

Qaz.

Qa3

Q24.

Q25.

Q26.

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

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

equation.

Reason (R): x = 0, 4 are the roots of the equation

3x? - 12x=0.

Assertion (A): If 5+ﬁ is a root of a quadratic

equation with rational coefficients, then its other

rootis 5 —ﬁ .

Reason (R): Surd roots of a quadratic equation with

rational coefficients occur in conjugate pairs.
[CBSE 2023]

Assertion (A): One of the root of the equation

2x1+5x—3=0is%-

Reason (R): Roots of the quadratic equation
ax? + bx + ¢ = 0 can be determined by using the

~bx Vb -4ac

formula, x =
2a

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

the quadratic equation 5x* — x + 3k=0is %

Reason (R): The quadratic equation ax® + bx+¢c=0,
a = 0 has at most two roots.
Assertion (A): The roots of the quadratic equation

x? + 5x + 7 = 0 are imaginary.

Qarn

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

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.

REFillin the Blanks 4

Q2s.

Qa9.

Q30.

Q3L

Q32

If 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]

----------------

If% is a root of the equation :¢'2+k.nr-%=l:}1 then

the value of kK is ...ccuieninins : [NCERT EXEMPLAR]
The roots of the quadratic equation 4x? + 2x -3 =0
has the nature as........cccece... [NCERT EXEMPLAR]

Value(s) of k for which the quadratic equation
2x? — kx+ k=0 has equal roots, is /are .....cceeenaes
[NCERT EXEMPLAR]

If discriminant of any quadratic equation is less
than zero, then quadratic equation has
roots.

---------------

%?True/False N7

Q33 (x+ 1)2 = 2(x - 3) is a type of quadratic equation.

[NCERT EXERCISE]

Q 34. The equation 2x* - 7x + 6 = 0 has 2 as a root.
Q 35. The roots of the equation x> — kx — 9 = 0 has equal

and opposite sign, when k=0.

Q36. IfD>0,i.e., b?_4ac> 0, then the roots are real and

equal.

Q 37. The non-zero value of k for which the roots of the

quadratic equation 9x* — 3kx + k = 0 are real and
equal, is 3.

Solutions

X3+X2

(¢) Consider the equation is =4

—4 X2 +x=4
which is a quadratic equation.
(d) Given quadratic equation is
ax®+bx+c=0
It has two real and equal roots then its discriminant

should be zero.
D=B°-4AC=0=b*-4ac=0
bZ

C=s—

= 4ac=b? =

(a) Given, x* -0.04=0
X =004
X¥=+02

==
=

4. (a) Given quadratic equation is
x*+3x-10 =0
= x2+(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 ==b2
Hence, the roots of the given quadratic equation
are -5, 2.
5. (b)

25

TiP

The factors of prime numbers are 1 and itself.




The factors of a prime number p are 1and p, which
are the roots of required equation.
Required quadratic equation is
x2 - (sum of roots)x + product of roots = 0
; X-(1+p)x+1xp=0
= X -(1+p)x+p=0
6. (d) Given, x= 2 is a solution of the equation
5x%-4x+(2+K)=0.
Therefore, the value of x satisfies the given equation.
So, put x = 2 in the given equation, we get
5(2)2-4(2) + (2+K) =
Ex4-8+2+k=0
= 20-8+2+k=0
= 14+k=0 = k=<4
7. (c) Given quadratic equation is 9x% - 6x- 2=0.
On comparing it with standard quadratic equation
ax? + bx+ c=0, we get
a=9 b=-6andc=-2
Now, discriminant (D) = b? - 4ac
= (—5)2 -4 x9x(-2)
=36+72=108>0
Hence, given quadratic equation has twa distinct real
roots.
g i)
V3
kx2 + (V3 -y2)x-1=0

Therefore, the value of x satisfies the given equation.

B. (a) Given, is a root of the equation

So, put x in the given equation, we get

,
N

> kzgxa ~VZx3=\E

9. (b) Given equation is
1 1 1

x3x+5g

(x+5)—(x-3) <3
(x+5)(x-3) &

s B ek
(x+5)(x-3) " 6

(X+ 5)(3—3)=4B

2 +2x-15=48

x> +2x-63=0

¥ +(9-7)x-63=0
x> +9x-Tx-63=0
x(x+9)-7 (x+9)=
(X—?) (X+9)=

U

11 U U

0= x=7-9
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10. (a) Given, 1is a root of the equation x2 +ax +3=0.

M2+a()+3=0 = a=-4
. The given equation becomes x? - 4x + 3 =0.
By using quadratic formula,

-bb? - 4ac
Xsg—m—m—m———

20
4t (-4 -4x1x3  4:16-12
2x1 - 2
44 _422_6 2_,
T 2 e
Hence, other root is 3.
11. (c) Given equation is
5x+l=6.x¢0
X
= 5x2 + 1= 6x
= 5xt-6x+1=0
= 52 -(5+1)x+1=0
= Ex2-5x-x+1=0
= Ex(x-1)-1(x-1)=0
= (5x-1)(x-1)=0
= x=l.'l
5
12 (a)

TRICK

A quadratic equation having roots o and B is given by
XX —(a+Px+ap=0

A quadratic equation having roots (2++/3) and
(Z—J-’:).isgiven by

X2 —(2+43+2-Bx+(2+3)2-43)=0

= ¥-bx+4-3=0
= ¥-bx+1=0
13. (b)

< TRiCK

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

D>0 e, b2 - 4ac>0

Consider equation is x> + x - 5= 0.
Now, discriminant (D) = b? - 4ac
=(1)%2-4x1x(-5)

=1+20=21>0
Hence, this quadratic equation has two distinct real
roots.
14. (a)

&

roots, if

TRICK

The condition for quadratic equation has no real

D<0 ie, b!-4ac<0.
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15,

16.

Consider equation x2 - 4x + 32 =0.

Now, discriminant, D= b? - 4ac
=(-4)2-4x1x 32
=16-12y/2 =-0968<0

Hence, no real roots exist.
(c) Given equation is
(3x+1)2+(x-2)?=50
= 952 +1+6x+x2+4-4x =50
= 10X% + 2x- 45 =0
On comparing it with ax? + bx + ¢ = 0, we get
a=10, b=2andc=-45
Now, discriminant (D) = b? - 4ac
=(2)% - 4 x 10 x (-45)
=4 +1800=1804
(c) Given quadratic equation is 2x% — kx+ k= 0.
On comparing given equation with ax? + bx + c =0,
we get
a=2b=-kandc=k
As the given quadratic equation has coincident
roots. Therefore, its discriminant equals to zero.
Le., D=0
or b?-40c=0
(-kP-4x2xk=0 =
= kik-8)=0 =

17. ()

;%TRiCK

The condition for equation ax? + bx + ¢ = 0 has

equal roots is D = b2 = 4ac = 0.

18,

19.

Given equation is ax? + bx+ ¢=0,a=0.
Since, given equation has real and equal roots.
Discriminant, D=0

= b2 -4ac=0
bZ
= ac=—
4

(b) Given quadratic equation is x* + dx - 8 =0.
Here,a=1b=dandc=-8
Now, discriminant, D = b® - 4ac
=(d)2—4x'|x(—8)
=d?+32>0 (-d?>0)
Hence, given equation has real and distinct roots.
(b) Given quadratic equation is
(2k+1) x2+ 2(k+3) x+ (k+5)=0
On comparing it with ax® + bx + ¢ = 0, we get
a=2k+1b=2(k+3)andc=k+5
Since, the given equation has real and distinct roots.
Therefore,

D=0
= b? - 4ac=0
=  [(2(k+3)2-4x(2k+)x(k+5)=0
= 4k+32-4(2K+Mk+5)=0
=  4KP+9+6Kk-4(2K +Nk+5)=0
= k2 +9+6Kk- (2K + 1k +5)=0
= -K®-5k+4=0
EN k> +5k-4=0

20.

21

24,

(b) Given quadratic equation is x% - bx + 1=0.

Here, A=1B=-bandC=1
Since, roots of the given equation are not real.
D<0O
= B? - 4AC <0
(—D)2—4x1x1 <0
= (b)? <4
= (b)? < (2)?
= -2<b<?2

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

= 4+2b+12=0
= 2b=-16
= b=-8

Put b = - B in the quadratic equation x% + bx + q=0,
we get
x> -Bx+q=0 1)
On comparing it with ax® + bx + c = 0, we get
ag=1b=-B8andc=q
Also eq. (1) has equal roots.
-. Discriminant (D) = b? - 4ac=0
= (—3)2—4x]xq=ﬂ
= 64 -49=0

64
= g= T =16
(d) Assertion (A): Given equation is
(3x-2)2-9x¥2+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 3x2 - 12x=0.
= 3x(x-4)=0
= x=0,4
Thus, Reason (R) is true.
Hence, Assertion (A) is false but Reason (R) is true.

(a) The quadratic formula, which was derived by
completing the square, tells us:
-b D -b D
X=——+——andx; =—-—
20 Z2a 20 2a
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+ \ﬁ

So, the second root will be 5-»/'7.

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

(a) Assertion (A): Given equation is 2x% + 5x - 3 =0,
On comparing it with ax® + bx+c=0,we get
g=2b=5andc=-3
By using quadratic formula,
o -b+Vb? - 4ac

20

51 J(5) —4x2x(-3)
- 2x2




25,

26.

27.

-5+V25+24 5+ Jas
4 4

-6+7 -54+7 -h-7
= = or
4 4 4
T4 4
1
== 0r-3
2

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

So, Assertion (A) is true.
Reason (R): It is also true that roots are determined

-bVb? - 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 5x2 - x + 3k =D0.

Therefore, put x = % in eg. (1), we get

2
s(lJ _iak=0

2 2
= E—14-3.k'=l3
4 2
1 56 2-5
= 3k—§—z = BR—T
-3 1
k= k=——
= 3Ix4 =

Thus, Assertion (A) is true.
Reason (R): It is also true to say that any quadratic
equation has at most 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 equation is
¥ +5x+7=0
On comparing it with ax? + bx + ¢ = 0, we get
g=1lb=5andc=7
Now, discriminant D= b? - 4ac= (5)° - 4 x 1x 7
=25-28=-3<0
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).
(a) Assertion (A): Given equation is
9x?+3kx+4=0
On comparing it with ax? + bx + ¢ = 0, we get
0=9,b=3kandc=4

28.

29,

30.

31

32,
33

34,

35.

36.

37.

Mathematics (Standard Level) | Class 10 | 73

The condition for equal rootsis D= 0.

3 b2 -4ac=0
= (3k)2-4x9x4=0
= 9k2-9x16=0
= =16 = k=t4

Thus, Assertion (A) is true.

Reason (R): It is also true.

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

Let two consecutive positive integers be x and
(x+1).Then., x(x+1)=3060rx2+x-306=0

Given, % is a root of the equation x2 + kx —% =0

OEOES

- k_5 1
2 & &

= E=ﬂ = k=2
2 G

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+4B=52>0
Hence, roots are real and distinct.
Given quadratic equation is 2 - kx+k=0.
On comparing it with ax® + bx + ¢ =0, we get
0=2 b=-kandc=k
Since, equation has equal roots. Therefore,
Discriminant (D) = b? - 4ac=0

= (-k)2-4x2(K=0

= k(k-8)=0 = k=0,8
imaginary

Given, (x+12=2(x-3)

=> xX2+2x+1=2x-6
= x*+7=0,whichis a quadratic equation.
Hence, given statement is true.
Given, 2xX*-7x+6=0
Put X=2
2(2%-7(2)+6=8-14+6=0,whichis true.
Hence, given statement is true.
Suppose k= 0. Therefore, x?-9=0 = x=1%3
So, the roots are equal and of opposite sign.
Hence, given statement is true.
If D > O, 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 it with ax? + bx + ¢ = 0, we get
=9 b=-3kandc=k
Since, the roots of given quadratic equation has
real and equal
~D=0 = b’-4ac=0
= (-3k2-4x9xk=0
> 9k -36k=0
= Sk(k-4)=0 = k=04
Hence, given statement is false.



74 | MASTERMIND CHAPTERWISE CUESTION BANK

Fﬁjcn::se Study Based Questions

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
Jfollowing questions:

QL If Ishant took x wickets in the world cup, then

Q2.
Q3.

Q4.

Q5.

(I)Solutions

1

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. X2 +x+12=0

¢ xX¥-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 b. real and distinct

c. imaginary d. real and imaginary
The number of wickets taken by Ashwin is:

a.3 b. 4 .6 d 2

As, Ishant took x wickets in the world 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% -2x=24
So, option (c) is correct.
The candition for discriminant having real and equal
roots is D=0.
So, option (b) is correct.
From part 2. quadratic equation is X2 - x-12=0.
On comparing it with ax? + bx + ¢ = 0, we get
a=1b=-landc=-12
-, Discriminant, (D) = b? - 4ac
=(-12-4x1x (-12)
=1+48=49>0

Here, discriminant Is positive, so roots are real and
distinct.

So, option (b) is correct.

= x’-x-12=0

5. As quadratic equation is
Xz -x-12=0
= ¥-(4-3)x-12=0
= ¥ -bx+3x-12=0
= x(x-4)+3(x-4)=0
= (x-4)(x+3)=0
= (x-4)=00rx+3=0
= Xx=4orx=-3
: x=4 (.- x=-3, rejected because quantity
of wicket cannot be negative)
Thus, Ashwin took the wickets = 2x - 2
=2(4)-2=8-2=6
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
Jollowing 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 x2-17x+48=0
¢ x2-17x+36=0

b. ¥ -17x+30=0
d x2-16x+138=0

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

a. Real and equal b. Real and distinct

¢. Imaginary d. None of these

Width of the path is:

a.em b.2m ¢ 12m d7m
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Q5. 1:1; uar:l? of the rectangula;}p:;lnlsz: Case Studv 3
c. 46 m? d. 160 m? The speed of a motorboat is 20 km/h. For covering
@ SOLUtionS the distance of 15 km, the boat took 1 hour more

for upstream than downstream.

1. Given, length and breadth of a park are [, =20 m and
b) =14m.
Then the length and breadth of the pool will be
(20 - 2x) m and (14 - 2x) m.
S0, option (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

= 68x - 4x? =120
= 4x? - 68x+120=0
= x> -17x+30=0 (divide by 4)

So, option (b) is correct.
3. Since, quadratic equation is x2 - 17x+30=0.
On comparing with ax? + bx + ¢ = 0, we get
a=1b=-17and c=30
-, Discriminant (D) = b® — 4ac

Downstream (a) Upstream (b)

=(-17)> -4 x1x (30)

=289 _120=169 > O (a) Downstream (b) Upstream
Here, discriminant is positive, so roots are real and Based on the above information, solve the
distinct. Jollowing questions:
So, option (b) is correct. QL If speed of the stream is x km/h, then find quadratic

4. Quadratic equationis x2 - 17x+ 30 =0. equation for the speed of the stream.

Here,a=1b=-17.c=30 Q2. What is the speed of stream?

AN Q3. How much time boat took in downstream?
é%TRiCK o

p+D How much time boat took in upstream?
uadratic formula, x = == .
Eishis i S (T)Solutions
1. Given that,
X= +‘I7; ”:59 = ”;13 Speed of the stream = x km/h
" and speed of a motorboat = 20 km/h
- fal B oM *. The speed of the motorboat in upstream
- =(20 - x) km/h
30 4 The speed of the motorboat in downstream
= iy R =(20 + x) km/h
- x=15 or x=2 Now, time taken to go upstream
If we consider x=15,then ;=20-2x15 i Distance __15 h
=20-30=-10, Speed 20-x
which is not possible. Similarly, time taken to go downstream
. We consider only x=2m, 15
Thus, width of the path is 2 m. = 30+x
g 5 According to the question,
5. The area of the rectangular pool =, x b, 15 15

=(20- 2x) (14 - 2x)

=(20-2x2) (4 -2x2) (put x=2)

=16 x 10 =160 m? =
So, option (d) is correct.

20-x 204X

15(20+ x - 20+ x)

20-x@0+x)
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@ TRICK

(a-b)(a+b)=a’-b?

- 15 x 2x = 400 - x*
: x2+30x-400=0

which is the required quadratic equation for the

speed of the stream.

2. From part (1),

TRIiCK

x* +30x-400=0

400=2x200=4 x 100
=8x50=16x25
=30 5=40x10

------------

. Here we take 40 and 10 as a factors of 400.
So 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
= =-40 or x=10
But speed can't be negative.
x=10 (. x=-40)

Therefore speed of the stream is 10 km/h.

3. Time taken by motorboat to go downstream

5 15

= = ('.' X= ]D}
20+x 20+10

=n;%=%h=%x60min

=30 min

Or
Time taken by motorboat to go upstream
15 15

= — % =1
20-x  20-10 L=
% 3, 3

=— 0 szhsszU min

=90 min

Case Study 4

Water is 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 in 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— hours. One tap takes 3 hours more than the

(I)Solutions

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

N

Based on the above information, solve the
Jollowing questions:

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

Q2. 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.

Q 3. Find the parts of the container filled by both taps
individually.

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

il the container = 3.1 h~£h

Part of the container filled by one tap in 1h =%

Part of the container filled by other tapin 1 h =ﬁ
-

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

togetherin1h -—+ L

X x+3
According to the question,
1 1 13 x+3+x _13

X x+3 40  x2+3x 40
Y 80 x+120=13 x% + 39x
=13x2-41x-120=0
2. From part (1),
13x% -41x-120=0
= 13x2 - 65x + 24x-120=0
= 13x(x-5) +24(x-5)=0
= (x-5)(13x+24)=0

-24
Sorx=——m
= X= X= 3

Since, time cannot be negative. so x= 5.
. Time taken by one tap to fill the container=5h

Or
Tirme taken by the other tap to fill the container

=x+3=5+338h
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hesssssscscassssssnsssssssssmasssasasasasaans 4 3 - 9x2-32x -16=0
Common €RROR! 9% - 36x +4x-16=0

Some students do not know how to frame the equation. (by splitting the middle term)
Some frame it correctly but fail to solve it. So, adequate

U

= Ox(x - 4) +4(x -4)=0
practice is required. = (9x+4) (x-4)=0
S ¥ = 9x+4=0 x-4=0
3. Part of the container filled by one tapin 1h = %:% st o _% o
and part of the container filled by other tapin1h or
L 9x2-32x-16=0
“x+3 5+3° 8 Comparing it with ax?+ bx + ¢ =0, we get
0=9b=-32 and ¢c=-16
Case Study 5 By using quadratic formula,
A. rectangular ﬂo_or area can be completely ulf:d —b+ sz _be
with 200 square tiles. If the side length of each tile x= 20
is increased by | unit, it would take only 128 tiles
to cover the floor. J 32+ (-32) - 4x9x(-16)
2x9
32+ 1fil:l24 +576 32++1600
- 18 18
32+40
8
o 32+40 32-40
B8 ' 18
12 -8
18 18
Based on the above information, solve the s @
Sfollowing questions: [CBSE 2024] "9

Q1 Assuming the original length of each side of a tile Y )
be x units, make a quadratic equation from the Very Short Answer Type Questions
above information.

Q2. Write the corresponding quadratic equation in QL If x = 3 is one root of the quadratic equation
standard form. x* - 2kx - 6 = 0, then find the value of k.

[cBSE2018]
Qs :;::Io:::t\;:'l‘ue of x, the length of side of a tie by Q2. Findthe sum and product of the roots of the quadratic
: or equation 2x* - 9x + 4 =0. [CBSE2023]
Solve the quadratic equation for x, using quadratic Q3. Find the roots of the equation x* - 3x—m (m + 3) = 0,
formula. where m is a constant.
Soluti Q4. Find the roots of the equation y3x? +8x +5y3 =0.
QJ olutions Q5. Find the roots of the equation 2x? +53x +6=0
1. by quadratic formula.
e 2 Q6. If 1is a root of the equations ay? + ay + 3 = 0 and
505 TRICK y? +y + b=0,then find the value of ab.
&59 A = (cide\2 Q7. Find the discriminant of the quadratic equation
ik o iclabel i, 4x* - 5 = 0 and hence comment on the nature of
Given, original length of each side of square be roots of the equation. [CBSE 2023]
X Units, Q8. What is the nature of roots of quadratic equation
According to the given condition, X2 -2x+4=0?
%2 x200=(x+1)%x128 Q9. Find the value of k for which the quadratic equation
- ¥ x25=(F+1+2x) x16 3 +hoc+3=0 hasrealandequalroou.{ I
-16x° - iy 7l CBSE2019
Z 255 1; W _ 3322: N :2 N g Q 10. Find the value of k for which the quadratic equation
which is the quadratic equation of the given px(x = 2) + 6 = 0 has two equal real roots.
information. [NCERT EXERCISE; CBSE 2023, 19]
2. The standard form of quadratic equation is Q11. For what values of k does the quadratic equation

9x%-32x -16=0. 4x* - 12x - k= 0 have no real roots?  [CBSE2019]
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@?Short Answer Type-l Questions J,

QL

Q2

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

Q9.

Q10.

QL.

Q12

Qls.

Q14

Q1s.

if x=% and x = - 3 are roots of the quadratic

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

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: 9x2 - 6px + (p2 - qz) =0.

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

Vix? +10x+7V3 =0 [CBSE 2022 Term -1i]

Solve the quadratic equation x? +2ﬁx -6=0
for x.

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.

[CBSE 2022 Term-il]

x+3 3x-7 3
- = . -2, —.
Solve for x Y Tk o X =
Find the value of m so that the quadratic equation

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

(m-i)x2+2[m—1)x+1=uhas two real and

equal roots. [CBSE 2022 Term-il]

If the roots of the equation

(b—¢) x* + (c- a)x+ (a - b) = 0 are equal, prove that
2b=a+c [CBSE2015]

Find the nature of the roots of the quadratic

equation %"Ez 2 0 and hence solve it.
X X

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.

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-ii]

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-Il]

@?Short Answer Type-Ill Questions ,

QL

2 -L=H.x=-4.7.
x+4 x-7 30

[NCERT EXERCISE; CBSE 2020, 19]

Solve for x:

Qa

Q3.

Q4.

Qs.

Q6.

Q7.

Qs.
Q9.

Q 10.

Q1L

Qla

If « and p are roots of the quadratic equation
x?-7x+10=0,find the quadratic equation whose
roots are a? and p2, [CBSE 2023]

If the roots of the quadratic equation
(x-a)(x-b)+(x-b)(x-c)+(x-¢c)(x-a)=0
are equal, then show thata=b=c. [CBSE2017]
If the equation (1 + m?) x* + 2mex + ¢ - a® = 0 has
equal roots, then show that ¢ = a® (1 + m?).
[CBSE2017]

If 3 is a root of the quadratic equation X2 —x+k= 0,
find the value of p so that the roots of the equation
x2+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]
If ad # bc, then prove that the equation
(a1+b2]x2+ 2(ac + bd) x + (c2+d2] =0 has no real
roots. [CBSE2017]
Determine two consecutive positive multiples of 3
whose product is 270.
The sum of the squares of two consecutive odd
numbers is 394. Find the numbers.
The sum of two numbers is 15. If the sum of their

reciprocals is i, find the two numbers.
10 [CBSE2023]

Three consecutive integers are such that sum of
the square of second and product of other two is
161. Find the three integers. [CBSE 2024]

A plane 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]

%?Long Answer Type Questions |,

QL

Qa

Q3.

Q4.

Q5s.

R AL 'S
+1 x+2 x+4'

Solve for x: x xz-1,-2,-4,

[CBSE 2019, 18]
Solve for x:

1 4+ 1 =A; X = 1.213
(x=1)(x-2) (x-2)(x—-3) 3 [CBSE 2016]

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
of the sides of the field. [CBSE 2015]
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-I]
The denominator of a fraction is one more than
twice the numerator. If the sum of the fraction and

its reciprocal is Zg.ﬁnd the fraction. [CBSE2024)



Qé.

Q7

Qs.

Q9.

Sum of the areas of two squares is 157 m2. If the
sum of their perimeters is 68 m, find the sides of
the two squares. [CBSE 2019]

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]

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 train travels at a certain average speed for a
distance of 54 km and then travels a distance of

Q1lo.

QlL

Qla

Solutions

Very Short Answer Type Questions

1

TRICK

x = rwill be a root of the quadratic equation

p(x) = ax’ + bx + ¢, if and only if p(r) = ar* + br + c=0.

2,

Since, x =3 is the root of x* - 2kx- 6 =0.
So, on putting x = 3 in given equation, we get

32_2kx3-6=0

S-6k-6=0
= -bk= -33 :
= et
Given quadratic equation is
22 -9%+4=0

. Sum of the roots
: Coefficient of x

Coefficient of x?

= {—1)

- 2.2

and product of the roots
=(-1)2. Constant term
Coefficient of x2

-(—1)2-332

Given quadratic equation Is
x> -3x-m(m+3)=0

TRICK

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

=x-{(m+3)-m}x-m(m+3)=0
=x-(m+3)x+mx-m(m+3)=0

é%TFhGK
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63 km at an average speed of 6 km/h more than
the first speed. If it takes 3 hours to complete the
journey, what was its first average speed?

[CBSE 2023]
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 2800 km, an aircraft was slowed down

due to bad weather. Its average speed is reduced
by 100 km/h and by doing so, the time of flight is
increased by 30 minutes. Find the original duration
of the flight. [CBSE 2024]
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]

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

= {(x=(m+3)}{x+m}=0
= x-(m+3)=00rx+m=0
= x=(m+3)orx=-m
= x=-m,(m+3)

Hence, the roots are - m and (m + 3).
Given quadratic equation is

V3x2 +8x+5V3=0

Product V3 x5\3 =15
w15=5%x3=15x1

~. We take 5 and 3 as factor of 15.
So, the middle term (i.e.,8) =5+ 3

= V3x2+(3+5)x+5/3=0
=  V3x2+3x+5x+5(3=0
= 3x(x+v3)+5(x+43)=0
= (V3x+5)(x +v3)=0
= V3x+5=0 or x+v3=0

5 or X=—\l§

= X=—7§

Thus, required roots are == and 3.

V3

Given quadratic equation is
2x2 + SV‘Ex +6=0
On comparing with ax? + bx + ¢ = 0, we get
a=2 b=5/3andc=6
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o, TRICK

)
Quadratic formula, x = _btg—_m
a
o -5J3+(5V3) -4x2x6
B 2x2
_-5J3£75-48
4

-5J3+y27 ) -5/3+33
4 4
-5J§+3J§. -5/3-33

4 4
=—2J§' —B\EZ ‘E,—Z\E
4 4 2

Hence, required roots are ? and -2v3.
6.

ax2+bx+c=0,-'fau2+ba+c=0.

TiP

A real number a is said to be a root of an equation

Since, 1is a root of both the equations ay?+ ay+ 3=0
and yv?+y+ b=0, then

a)?+a()+3=0 and ()°+()+b=0
= a+a+3=0 and 1+1+b=0
= 20+3=0 and b+2=0
= a=% and b=-2

ab =[‘;]{_z)=3

7. Given quadratic equation is 4x° — 5= 0.
On comparing with ax? + bx + c=0, we get
a=4 b=0andc=-5
. Discriminant (D) = b? - 4ac
=(0)*-4(4) (-5)
=80>0
Since, (D) > 0, so roots are real and distinct.
8. Given quadratic equation is x*> - 2x+ 4 =0.
On comparing with ax? + bx + ¢ = 0, we get
a=1 b=-2andc=4
. Discriminant (D) = b? - 4ac
=(—2)2—4x'|x4
=4-16=-12<0
Since, D < 0, so roots are not real, i.e. imaginary.
9. Given quadratic equation is
3 +kx+3=0
On comparing with ax* + bx + ¢ = 0, we get
0=3,b=kandc=3
As given quadratic equation has real and equal roots.

D=0
= b2-40c=0 = K-4x3x3=0
= K¥-36=0 = k=36
- k=+6

10. Given equationis px(x-2)+6=0.
= px?-2px+6=0
On comparing with ax? + bx + ¢ = 0, we get
a=p b=-2p.c=6
Discriminant D= b? - 40c

= D=(-2p)* - 4(p) (6)
= ﬂpz - 24p
Forequalroots, D=b*-4ac=0
4p? -24p=0

= 4p(p-6)=0

= p=0 or p=6

But p=0 (.in a quadratic equation, a = 0)

. p - .5
bm = e ———— 4
Common €RROR/!

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 = 0, the existence of quadratic
equation will vanish. So, the correct answer is p = 6.

1. Given quadratic equation is 4x° - 12x - k=D0.
Comparing this equation with general quadratic
equation ax? + bx+ c=0, we get

a=4b=-12,c=-k
Now, discriminant (D) = b? - 4ac
=(-12)? - 4 (4) (-K)

=144 + 16k
If the given equation has no real roots, then
D<0O
144 +16k <0
= B6k<-144 = k<-9

Short Answer Type-I Questions

1. Given, x= = and x=- 3 are the roots of the quadratic
3
equation ax> + 7x+ b=0.

Therefore, put x =§ and x = -3 respectively, we

get
2
n[z] +7[3]+b=0
3 3
= a[ﬂ] + Lol +b=0
g/ 3
4a+42+9b
= — =0
5
B 4a+9b=-42 (1)
anda(-3)2+7(-3)+b=0
= 9a-21+b=0
= 9a+b=21 )
Multiply eq. (2) by 9 and then subtract eq. (1) from
eq. (2),
(81a+9b) - (40 +9b) =189 + 42
= T1a=231
231
— 0= F =3
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Put a=3in eq. (1). we get &4, Given equation is y3x2 +10x + 743 =0.
4x34+9b=-42

S s  TRiCK

= .34 %:r@ Product \3x743 =21
E 2= %3
b=-6 So, middle term,10=3+7
Hence og=3andb=-6
2. Given quadratic equation is px* - 14x + B = 0. =5 32 +(3+7)x+ 73 =0
Let a and B be the roots of the given equation. (by splitting middle term)
Now, according to question,
a=6kandp=k = BxZ+3x+7x+743=0
Coefficient of
. Sum of the roots = ('1)'——_02 'lc:en ° xz = \EX(X +‘J§) +7(x +J3—) =0
Coefficient of x
= a+p=(-). T4 o ghikald = SEaRal o
P = (3x+7)=0  or (x+43)=0
14 2 7
=— o k== -
) Tk p = b .{1) = X-E or X=_J§
and product.of the rooks 5. Given quadratic equation is

Constant term
- (-1 Constant term_ S =
Coefficient of x2 X<+ Z%EX 6=0
On comparing with ax? +bx +c=0, we get

0=1b=2v2 andc=-6

= = K= TN .
LA -, TRICK
= [%] = (from eq. (1)) : —b+b? - 4ac

A=_]2.§
= uB{)p

3p Quadratic formula, x = F
o 80
- )2 3p =p-3p=0 _ x__zﬁiJ(zJi)z—qﬂx(-G)
- p(p-3)=0=p=0.3 2x1
But p=0 _—22+\B+24 _-2\2:432
(in a quadratic equation, a= 0) = 2 " =5
- p = 3
-------------------------------------------- 4 -2J_ 2:4Y2 _
Common €RROR! 222
Sometimes students write the answer of this question dwe S5
as p =0, 3. but it is wrong. Students should cross check SN[ (MmEES 2“5 and x =—v2-2V2
the answer i.e., put the values of p in given quadratic = x=y2 and x=-3\2
equation. Here, at p = 0, the existence of quadratic ' _ o
equation will vanish. So, the correct answer is p = 3. 6. Given quadratic equation is t* + 3t - 10 = 0.
ettt ittt 4 = t2+(5-2)t-10=0
x? -6px+(p® -°) =0 = t2+5t-2t-10=0
= 9 -(3p-q)+3(p+q)x+(p-q)(p+q)=0 = £l 5)-2(6+5) =
> => (f—z)(l‘+5}=0
= 9x“-3(p-q)x-3(p+q)x+(p-q)(p+q)=0 — tw2or-5
= 3x(3x-(p-9))-(p+q)(3x-(p-q))=0 Thus, roots of the given equation are 2 and -5.
— (3x-(p-q))(3x-(p+q))=0 Now. the sum of reciprocal of their roots
11 56-2 3
= 3x-(p-q)=0 or 3x-(p+q)=0 *3"E* 0 "0

(p+q)

X _(DQQ] or x= 3 Hence, the sum of recipracal of their roots is %
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7. Given quadratic equation Is x% - 14x + 24 = 0.

0

2

TRICK

24=2x12=4x6=8x3=
Here, we take 12 and 2 as a factors of 24.
So, middle term, -14=-12 - 2.

= X2-(12+2)x+24=0
(by splitting the middle term)

= xX*-12x-2x+24=0
= x(x-12)-2(x-12)=0
= (x-2)(x-12)=0
= x=2o0r12
Hence, roots of given equation are 2 and 12.
Now, the sum of square of their roots
=(2)2+(12)2=4 + 144 =148
Hence, the sum of square of their roots is 148.
x+3 3x-7

x+2 2x-3

(x+3)(2x-3)=(x+2) (3x-7)

= 27¢+3x-9=32-x-14
= X-4x-5=0

. Given equation Is

n

;05

€5

TFIlCK

Given equationis (b-¢)x® +(c-a) x+(a-b) =0.

On comparing with Ax® + Bx+ C=0, we get
A=b-cB=c-0and C=a-0b

For equal roots, D=0

= B2-4AC=0

- (c-0)%-4(b-c)(o-b)=0

= ¢?+0a’-2ca-4ba+4b®+4ca-4cb=0
?+ 0% +4b% +2c0- 4ba- 4cb=0

-
TRICK
. 5 = 5 x 1
Here we take 5 and 1 as a factors of 5.
So, middle term —4 =-5 + 1.

10.

= -(5-1Nx-5=0
(by splitting the middle term)
X -5x+x-5=0
x(x-5)+1(x-5)=0
(x+1)(x-5)=0
=-lor5
Hence, the values of x are -1and 5.

uuuu

Given quadratic equation is
mx(5x-6)=0
= 5mx? -6 mx=0

Here a=5m, b=-6m,c=0.
Since, equation has equal roots.

- D=b%-4ac=0
= (-6m)?-4x5mx0=0
= (6m)? =0

= m*=0 => m=0
Given quadratic equation is

(m-1)x2+2(m—])x+1=ﬂ
On comparing with ax? + bx + ¢ =0, we get
a=m-1 b=2(m-1) andc=1
For equal roots, D=0
5 b%-4ac=0
= (2(m-12 -4x(m-1)(1)=0
4(m-1?-4x(m=-1)=0
4m-1)(m-1-1)=0
4(m-1)(m-2)=0

m-1=0 or m-2=0
m=1 or m=2

Lo s vy

12.

13.

Using identity
(a+b+c)2=az+b2+c2+ 2ab + 2bc + 2ca
= (c+a-2b2=
= c+0-2b=0
or c+a=2b Hence proved.
Given equation is 2 _545-p
x? X

£ 2

= 2 Sx;-Zx =0
X

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

On comparing with ax? + bx + ¢ =0, we get
a=2,b=-51¢=2
. Discriminant, D= b? - 4ac
=(-5)%-4x2x2=25-16=9
Since, D> O, so roots are real and distinct.
22 -5x+2=0
2x% = 4x - x+2=0 (by splitting the middle term)
2x(x-2) 1(x-2)=0
(x-2) (2x-1)=0
(x—2)=0o0r(2x-1)=0
x=2 or x= %

LU U |

Hence, the required roots are %and 2.

Given equation is 6x2 - bx + 2 = 0.
On comparing with Ax? + Bx + C=0, we get
A=6,B=-band (=2
. Discriminant of given equation is
D=82-4AC
=(-b)?-4x6x2=b*-48
But it is given that D=1

- 1=b% - 4B
= b2 =49
= b=x7

Hence, the positive value of bis 7. (v b=-7)
Put b=7 in the given equation, then
6x2-7x+2=0

= 6xX-(4+3)x+2=0
(by splitting the middle term)

=  6x2-4x-3x+2=0
=2x(3x-2)-13x-2)=0
= (2x-1)(3x-2)=0
= (2x-1)=00r3x-2=0

3
Hence, roots of given equation for positive value of

1 2
—and -=.
£:u':|ne2 an 3

= x=d or x=2
2



14, Let present age of Ritu be x yr. Then her age when
she was 5 yr younger = (x - 5) yr
According to the given condition,
(x-5)%2=5x+1
x2+25-10x=5x+1
X -15x+14=0
X2 -l4x-x+14=0
(by splitting the middle term)
x(x-14)-1(x-14)=0
(x-1)(x-14)=0
x-1=0 or x-14=0
x=1 or x =14
x =1is not possible as Ritu's age 5 years ago
cannot be negative.
=14
Hence, Ritu's present age is 14 yr.
15. Let present age of Rehan be x yr.
According to the given condition,
(x=5)(x+7)=1+2x

uuu

SR

= x2+2x-35=1+2x
= x2-36=0
= X=%6

x=6 (- ageisalways positive,
so neglect negative value)
Hence, present age of Rehan is 6 yr.

Short Answer Type-II Questions

L L—1“: 4,7

x+4 x-7 30

1. Given,

(x-7)—(x+4) M

= (x+4)(x-7) 30
x-T-x-4 1

x2-3x-28 30
(x®-3x-28) x N=-11x30
x?-3x-28=-30
x*-3x-28+30=0
X2-3X+2-D
¥ -2x-x+2=0
x(x-2)-1(x-2)=0
(x-2)(x-1)=0
x-2=00rx-1=0
x=20rx=1
2. Given quadratic equation is x* - 7x+ 10 =0.
Since, a and B are the roots of the given equation.

U

LR U V| R R N

Coefficient of x

f roots =(-1):
Sum of roots =(-1 Coefficient of x?

= o+ B = (—1}{_—1?) =7 (1}

)2 Constant term

and product of roots =(-1
Coefficient of x2

= a-p=l —-10 -(2)
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Now.a +p2=(a+p)2-2ap=(7)2-2x10
=49-20=29
and a2 p?=(ap)?=(10)2=100
So. the required quadratic equation whose roots are
a2 and p, is given by:
2 —(a?+p?) x+(a?p?) =0
= x?-29x+100=0

Common €RROR!

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

3. Given equation is

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

leP

Make the given equation as quadratic equation.

= x2-(a+b)x+ab+x2=(b+c)x+bc
+x2-(c+a)x+ac=0
= 32 -2(a+b+c)x+(ab+bc+ca)=0

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

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

B2-4AC=0
{-2(a+b+ P -4x3x(ab+bc+ca)=0
(a+b+c)?-3(ab+bc+ca)=
@ + b2+ 2 +2(ab+ bc+ ca) = 3(ab + bc+ ca) =0
?+b2+c2-ab-bc-ca=0
2a% + 207 + 2 - 2ab - 2bc - 2ca=0
(multiply by 2)
=(a2+b2-2ab)+(b2+c2=2bd)+(c?+a?-2ca)=0
- (a-b)2 +(b-0)2+(c-a)?=

1 TRiCK

gﬁ@ If X+ y2 +22=0thenitis only possible when x =0,

[ L

y=0andz=0.
=a-b=0,b-¢=0c-a=0
= a=b, b=r¢, c=a
; a=b=c Hence proved.
-------------------------------------------- ..
Common €RROR!

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

4, Given equationis
(1+m?) 2+ 2mex+ 2 -a?=0
On comparing with Ax? + Bx + C =0, we get
A=(1+m?).B=2mc and C=c*-ad?

-. Discriminant (D) = B% - 4AC
=(2me)? - 401+ mP) (2 - &)
=4mPE-4(2 + EmP - o? - *m?)
=4(d? + a?m? = &)
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If the given quadratic equation has equal roots,

then D=0
= 4(®+?mP-c) =0
= cZ=a’(1+m?)  Hence proved.

CTiP
g:é% A real number a is said to be a root of an equation
ax? + bx+c=0,ifaa’ + ba + c=0.

Since, 3is aroot of X2 - x + k=D.
Putx=3
32_3+k=0

= 9-3+k=0 = k=-6

we get
X +(-6){2x+(-6)+2}+p=0
= ¥ -12x+24+p=0
On comparing with ax? + bx + ¢ = 0, we get
o=1,b=-12,c=24+p
For equal roots, D=0 = b*-4ac=0
(-12)2-4x1x(24+p)=0

= 144 - 96 - 4p=0
= 48 - 4p=0= 4p=48

Hence, the value of pis 12.

6. Given equationis kx®+1-2 (k=1) x+x*=0.
= (k+1)x2-2(k-1) x+1=0
On comparing with ax® + bx + c =0, we get

a=k+1,b=-2(k-1)andc=1

For equal roots, D=0

b -4ac=0
2 (k-1P-4(k+1)x1=0
4(k-1)2-4(k+1)=0
4(k?+1-2k) - 4(k+1)=0
K> +1-2k-k-1=0
K -3k=0
k(k-3)=0
k=0ork=3

So, non-zero value of kis 3.

Now, given equation becomes

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

= 4x® - 4x+1=0

sususguuuy

(but k= 0)

 TRiCK

Now, on substituting k=—6in x* + k (2x+ k+2) + p=0, gﬁ

. Given quadratic equation is

(®+b%) 2 +2(ac+bd) x+ (2 +d?)=0,0d= be
On comparing with Ax? + Bx + C=0, we get
= (0® + b?). B=2(ac + bd), C=(c? + d?)

. Discriminant D= B2 - 4AC
=(2(ac + ba))? - 4(a* + b?) ( + P)
= 4{a?c? + bd® + 2abcd - o’
- b2 - P - B
= 4{-b’c? - a®d? + 2abcd)
= —4(bc - ad)?
But we know that, ad = bc
bc-adz 0= (bc-ad)?>0
-4(bc-0ad)?<0

If x :s any real number, then its square always be

positive i.e. x* > 0.But - X < 0.

¢ TRiCKs

. TRICK

gﬁb Using identity a* - 2ab + b? = (a = b)?

= D<0
Hence, the given equation has no real roots.
Hence proved.

. Let two consecutive multiples 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
x2+x-30=0
x*+(6-5)x-30=0
X’ +6x-5x-30=0
x(x+86)-5(x+6)=0
= (x-5)(x+6)=0 = x=5-6
Since, required numbers are positive.
So, we neglect x=-6
Thus, x=5
So, required numbers are 3x=3x5=15
and 3(x+1)=3(5+1)=3x6=18

LU U | U

. Let two consecutive odd numbers be 2x-1and 2x+1.

According to the given condition,
(2x-1)2+(2x+1)? =394

e (a-b?=a’+b’-2ab
0(a+b)2=az+b2+20b

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

i I
= =T

Hence, the required roots are % and l

Common €RROR!

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 = 0 while it is given that k have
non-zero value.

4y? +1-bx+4x2 +1+4x=394

=
= BxX?+2=39%
= Bx?=392
> 392
= X = B
= X2 =49
= X==%7
When x=7,

First number=2(7)-1=14-1=13
Second number = 2(7) +1=14+1=15
When x=-7,

First number =2(-7) -1=-14-1=-15
Second number = 2(-7) +1=-14 +1=-13



10.

n

wad
. P
¥ "

9

s

Hence two consecutive odd numbers are 13, 15 or
-13, =15
Alternate Method.
Let the required consecutive odd numbers be x and
X+ 2
According to the given condition,
¥+ (x+2)2=39
2+ x%+4+4x=394
2% +4x-390=0
x2+2x-195=0
¥ +15x-13x-195=0
x(x+15)-13 (x+15)=0
(x+15) (x-13)=0
x+15=0o0r x-13=0
x=-15 or x=13
When x = - 15, then
X+2=-15+2=-13
When x =13, then
x+2=13+2=15
Hence, required consecutive odd numbers are -15
and -13 or 13 and 15.

vuuvuesuvuuuy

Let the required natural numbers be x and 15 - x.
According to the given condition,

Yo L. 8

x 15-x 10

15-x+x 3 5 3
= X(5-x) 10 _ (15x-x2) 10
= 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 x=5

When x = 10 then other number is (15 - 10) = 5.
When x = 5 then other number is (15 - 5) =10.
Hence, required numbers are 10 and 5 or 5 and 10.
Let three consecutive integers be x, (x+1) and (x + 2).
According to the given condition,

Square of second number + product of first and third
consecutive numbers =161

(x+1)2+x(x+2) =161

TRICK

(@+b)l=a?+bl+2ab

= X2 414 2x+ %2+ 2x =161
= 2x% + 4x =160
= ¥ +2x-80=0 (divide by 2)

On comparing with ax? + bx + ¢ = 0, we get
a=1b=2 and c=-80
By using quadratic formula,

_-beybi-dac _-2£y(2 - 4x1x(-80)

2a 2x1

uu uu

12.
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i x=—2214+320

2
s x=—2iv‘32¢l =—2:t'|3
2 2
X=—2+?B B X=_2_18
2
16 -20
X=— or X=—
E 2
= x=8 or x=-10

When x = B, three consecutive integers are
8,8+1 B8+2 ie, 8,910
When x = = 10, three consecutive integers are
-10,-10+1,-10+2 ie, -10,-9,-8.
Alternate Method
Let three consecutive integers be (x-1), xand (x+1).
According to the given condition,
X+ (x-1)(x+1) =161
P+ -1=161
27 =162
x* =81
x=%9
When x=9, then
x-1=9-1=8
andx+1=9+1=10
When x=-9, then
x-1=-9-1=-10
andx+1=-9+1=-8
Hence, three consecutive integers are 8, 9, 10 or -8,
-9, -10.
Let the original speed of the aeroplane be x km/h.
So, time taken to cover 1500 km distance
1500

(r)==

New speed of aeroplane = (x+100) km/h

. _ 1500
So, new time (%) = ~+100
According to the given condition, T;- T, =30 min
1500 1500 30 1
X x+100 60 2
i SIS I S
= ‘5°°Ix x+100]~3
x+100=-x]_1
= 1500|"yx+100) |~ 2
= x (x+100) =2 x 1500 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



86 | MASTERMIND CHAPTERWISE CJuesTion sank

= x=-600 (rejecting) or x=500

Since, the speed of aeroplane cannot be negative.

Hence, the original speed of the aeroplane is

500 km/h.

Common €RROR!

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 hour.

Long Answer Type Questions

e 2 . 8
Xx+1 x+2 x+4°
x+2+2(x+1) 4

1. Given equation is

= (x+10)(x+2) x+4
X+2+2x+2 _ 4
: =
x2+3x+2 Xt4
= (x+4) (3x+4)=4 (x*+3x+2)
= 3P +4x+12x+16 =4+ 12x + B
- 4 -3 +12x-16x+B-16=0
= X2 -4x-8=0

On comparing with ax? + bx + ¢ = 0, we get
a=1 b=-4 and c=-8

¢ TRICK
& b+ \p? - 4ac

Quadratic formula, x = %

yo -8 242 -4x1x(-8)

2x1

_42/16+32 _ 4%/48
2 2

=“*2‘“f3 -24+2/3

Hence, the required roots are 2+ 23 and 2 -

2. Given equation is L

LA T

= (x-2)lx-11'x—3]_
1 [x=3+x=1] _ 3 rill

= x=2) " (x=)(x=3) 3
1 2x=4  _2

=2 =2 = )-3) 3
1 2(x=2) _2

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

R (A |

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

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

= 3=(x?-4x+3)

= Xz—‘IX-U

= x(x-4)=0

= x=0 or x=4

Hence, the required roots are 0 and 4.

1
=N(x-2)  (x-2)(x-

2/3.
>

3) 3

(+x=2)

3. Let the shorter side of the field be x m.

Then, longer side = (x + 14) m
and length of diagonal = (x + 16) m
D A

@
. Ao X m
¢
.
c (x+14) m B
In right-angled A ABC, by Pythagoras theorem,
AC%=AB? + BC?
(x+16)% = 3% + (x + 14)?

X2 + 256 +32x =2 + X% + 196 + 28x
%% +2Bx - 32x+196 - 256 =0
X -4x-60=0
x*-10x+6x-60=0
x(x-10)+6(x-10)=0
(x=10) (x+86)=0
x-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 side is 10+ 14 =24 m.

U U R R

Common €RROR !
Some students do not know how to frame the equation.
............................................ 4
4. Let the smaller number be x and greater number
be v. Then,

y? -x? =180 (1)
and x? =8y ~(2)
-By=180
= y?-8y-180=0
- y? -1By +10y-180=0
= y(y-18)+10(y-18)=0
= (y+10)(y-18)=0
=5 y+10=0 or y-18=0
= y=-10 or y=18

y=18

(' negative value of y cannot satisfy it)
Puty=18ineq.(2).

x?=8x18

= x2=144 = x=12
Hence, two numbers are 12 and 18.

. Let the numerator of fraction be x.

Then, denominatar of fraction will be 2x + 1,

', Fractional number = X
2x +1

and its reciprocal fraction number = 2x +1
X



According to the given condition,

Fractional number + Reciprocal of fractional number
16
= Zﬁ

X +2x+1_5_8
2x+1 x 2

x? +(2x +1)2 _58
x(2x +1) 21

U

21(x? + 4x? + 1+ 4x) =58 (2x* + x)

105x° + B4x + 21 = 116x% + 58x
M -26x-21=0
M =33x+7x-21=0
(by splitting middle term)
NMx(x=-3)+7(x-3)=0
(x-3)(Mx+7)=0
x-3=00r1x+7=0

uuvuy u

u vuu

Xx=3 or x=—1
N

- x cannot be negative.
g Xx=3

.. Required fractional number = >
2x +1

T2x3+1 6+1 7

Comrnon €RROR/!

Sometimes students do not remember that we take
only positive value in fraction but in haste, they take
negative value also.

6. Let the side of first square=xm.
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

8 68 -4x
4

]m=(1?-x)m

.. Area of first square = x2 m?
and area of second square = (17 - x)* m?
= (289 + x? - 34x) m?
According to the question,
Sum of the areas of two squares = 157 m?
%2+ 289 + x2 - 34x =157
2x?-34x+132=0
¥ -17x+66=0
¥ -1x-6x+66=0
x(x=1)=-6(x=-1)=0
(x-1M(x-6)=0
x=Norx=6
If x=11, then the side of first square =11 m
and the side of second square=17-11=6m
If x = 6, then the side of first square=6m

(divide by 2)

Usuvuvu -
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and the side of second square=17-6=11m
Hence, sides of the squares are 6 m and 11 m.

Cornrnon €RROR/!

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

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

TiP
gﬁ&b In a right triangle, the square of the hypotenuse is
equal to the sum of the squares of the other two sides.

Now, area of rectangular park = (Length x Breadth)
=x(x+3)
= (5% +3x) m?
Given, base of triangular park = Breadth of the
rectangular park
.. Base of triangular park=xm
and also it is given that altitude of triangular park
=12m

. Area of triangular park = % X Base x Altitude

%x xX12 = 6x m2

According to the question,
Area of rectangular park = 4 + Area of triangular park
X% +3x=4+6x
x*+3x-6x-4=0
¥ -3x-4=0
X2 - 4x + x - 4 =0 (by splitting middle term)
x(x-4)+1(x-4)=0
(x+1)(x-4)=
x+1=0o0rx-4=0
x=-lorx=4
But x = -1 is rejecting, because breadth cannot be
negative.

uUuyvuwyguvuooy

X x=4

Hence, breadth of the rectangular park=4 m
and length of the rectangular park = x+3
=44+3=7Tm

Common €RRORI!

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

8. 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

= ite
X
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Water filled by smaller pipe running for S hours

9
g litres
According to the given condition,
LA
x x+10 2
8(x +10) + 18x = x(x + 10)
26x + B0 = x* + 10x
x> -16x-80=0
x> -20x+4x-80=0
x(x-20)+4(x-20)=0
(x+4)(x-20)=0
x+4=0 or x-20=0
x=-420
Since, x cannot be negative.
Thus x=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.

U U U

V4
T%DPPER'S ANSWER ¢ N

Let the original average speed be x km/h.
Original: distance = 54 kw

New: distance = 63 km

|

vUuvuvuuu

Wy | -
-

=

- Average speed of train (original) = 36 km/h

speed = x km/h
distance _ 54 h

time =227~
speed X

speed = (x + &) km/h
distance _ 63

time = =
speed x+6
s
_4.|. &3 =3
X X+ e
(28022 )-s
X xX+6
18x + 108+ 21x _
3 =1
X<+ bXx
39x + 108 = x* + 6x
x* -33x -108 = O
x* -3ex+3x -108 =0
X(x = 36) + 3(x = 36) =0

(x =3e)(x+3)=0
X=3e or x= <=3
Speed cannot be negative,
= -3 will be neglected.
X =306

10. 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
rpad 24
Similarly, time taken to go downstream = h
18 + x

According to the question,

24 24

‘Iﬂ—x_lB+x=1

1E+x—'|8+x_l
324 - x2 24

24x2x=324-x2
2+ 4Bx-324=0
X2 +54x-6x=-324=0
x(x+ 54) -6(x+54) =0
(x+54) (x-6)=0
=-B40rx=6
Since, x is the speed of stream, so it cannot be
negative.

U

LUy

Xx=0 (v x=-54)

Hence, speed of stream is 6 km/h.

Common €RROR/!

Students get confused in taking the speed of stream
in upstream and downstream. Sometimes students
take the speed of stream in upstream and downstream

(r+x) km/ 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.

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

Distance covered = 2800 km

2800
So. time T, =T speed

[ Gt dlstance]
Now, the average speed of trip was reduced by

100 km/h.
.. New average speed = (x - 100) km/h

2800 - time
x-100

So. time T,=

_ distance
speed

According to the question,
30
T;=-T1=30min==—=h
2 1 &0

2800 2800 _1
x-100 X 2

z zsno[" -(x-100) ]_ 1

x(x-100) | 2
= 5600 x 100 = x% - 100x
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- x? - 100x - 560000 =0 3 75
— 2-B800x+700x - 560000 = 0 : is gll:rer; t:t::hthei tanb; car:hbe filled in 95- 3
- x(x - B0O) + 700(x - 800) = ours by bo e pipes together.
= (x+700)(x-800)=0 Therefore.
= x=-700, BOO ! 1 8
Speed cannot be negative, so neglect the negative —_— =
vaLuE. x x-10 75
x=B800 x-10+x B 2x-10 B
So. average speed of train Is 800 km/h = x(x=10)~75 — X(x-10) 75
Now, duration of flight (T;) = il - 75(2x - 10) = Bx? - BOx
x -100
=  150x-750 = Bx* - 80x
. 2800 = 8x% - 230x+ 750 = 0
800 -100 =  8x2-200x-30x+750=0
_ 2800 Sk = Bx(x-25) -30(x-25)=0
700 = (x-25) (Bx-30)=0
Hence, original duration of time is 4h. 2 3[]
______________________' ______________________ | = x=25 —
Common €RROR ) Time taken by the smaller pipe cannot be
Here students should be aware of taking the value of 30
time. Sometimes students take the value of time 30 min T =3.75 hours. As in this case, the time taken by
as it is. While this time should be converted into hours.
S kit 4 the larger pipe will be negative, which is not possible.
12. Let the time taken by the smaller pipe to fill the tank Hence, time taken individually by the smaller pipe
be x hour. and the larger pipe will be 25 and 25 - 10 =15 hours
Time taken by the larger pipe = (x — 10) hour respectively.
Part of tank filled by smaller pipeinthogr -~ "~ | 4
il Common €RROR!
i _ Some students do not know how to frame the equation.
Part of tank filled by larger pipe in 1 hour Some frame it correctly but fail to solve it.
] [ el L L el e e el Ll e e L L] -
“x-10
Multiple Choice Questions b. Both Assertion (A) and Reason (R) are true but
Q1 The value(s) of k for which the quadratic equation Reasur? (R) is not the correct explanation of
2x% + kx + 2 =0 has equal roots, is: Assertion (A)
a0 b. 4 ¢. Assertion (A) is true but Reason (R) is false
-4 d 4 d. Assertion (A) is false but Reason (R) is true
Q2. The roots thhe quadratic equation Q3. Assertion (A): If the coefficient of x* and the
2x"=Tx+3=0are: constant term have the same sign and if the
a3 - 1 b. 3, z coefficient of x term is zero then the quadratic
2 2 equation has no real roots.
11
¢33 d -2.-3 Reason (R): The equation 134/3x? +10x ++/3=0

Assertion and Reason Type Questions Ll

1
Directions (Q. Nos. 3-4): In the following questions, a Q4. Assertion (A): The value of "=‘I-" one root of
statement of Assertion (A) is followed by a statement of

1
Reason (R). Choose the correct option: the quadratic equation 7x? - x + 5k=0is 3"
a. Both Assertion (A) and Reason (R) are true
and Reason (R) is the correct explanation of Reason (R): The quadratic equation ax + bx + ¢ = 0,

Assertion (A) a = 0 has at most two roots.
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Fill in the Blanks

Qs. If % is a root of the equation 3x2 +h_§ =0,

then the value of kis......ccoueenees
Q6. The nature of roots of quadratic equation
5x2 + 3x-7=0 has....... and.

True/False

Q7. If any quadratic equation has discriminant D = 0,
then roots are real and distinct.

Q8. The roots of the equation x* + kx - 64 = 0 has equal
and opposite sign when k = 0.

Case Study Based Question
Qo.

Raj and 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 the
Jollowing questions:

[u]

i1 Scan the QR Code

(i) Form the quadratic equation to describe the speed
of Raj's car,
(ii) What is the speed of Raj's car?
(iii) How much time did it take Raj to travel 400 km?
Or
How much time did it take Ajay to travel 400 km?

Very Short Answer Type Questions

Q10. Solve for x: 91-1=0, x 0.
X

Q1L Find the value of k for which the equation
4x* + kx +9 =0 has real and equal roots.

Short Answer Type-I Questions

Q12. Find the roots of the equation ot +a=a'x+x

Q13. 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.

Short Answer Type-II Questions

Q14. If the equation (1 + m?) x* + 2mex + ¢ - a* = 0 has
equal roots, then show that ¢? = a® (1 + m?).
Q15. The difference of two natural numbers is 3 and

the difference of their reciprocals is % . Find the
numbers.

Long Answer Type Question

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.

=1 10 get Hints and Solutions of this Chapter Test



