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QUADRATIC EQUATIONS

Example

1. Represent the following situations with

suitable mathematical equations. 

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_e4hS6PfxXl27


Sridhar and Rajendar together have 45

marbles. Both of them lost 5 marbles each,

and the product of the number of marbles

now they have is 124. We would like to find out

how many marbles each of them had

previously.

Watch Video Solution

2. Represent the following situations with

suitable mathematical equations. 

The hypotenuse of a right triangle is 25 cm.

https://dl.doubtnut.com/l/_e4hS6PfxXl27
https://dl.doubtnut.com/l/_LATwDuLJOXDC


We know that the difference in lengths of the

other two sides is 5 cm. We would like to find

out the length of the two sides?

Watch Video Solution

3. Check whether the following are quadratic

equation:

Watch Video Solution

(x − 2)2 + 1 = 2x − 3

https://dl.doubtnut.com/l/_LATwDuLJOXDC
https://dl.doubtnut.com/l/_PMcyywkK4JIZ


4. Check whether the following are quadratic

equation: 

Watch Video Solution

x(x + 1) + 8 = (x + 2)(x − 2)

5. Check whether the following are quadratic

equation: 

Watch Video Solution

x(2x + 3) = x2 + 1

https://dl.doubtnut.com/l/_0yzGjg6nVxBF
https://dl.doubtnut.com/l/_PVrzyDUByuja
https://dl.doubtnut.com/l/_lGEHKRZoJRTL


6. Check whether the following are quadratic

equation:

Watch Video Solution

(x + 2)3 = x3 − 4

7. Find the roots of the equation

, by factorisation.

Watch Video Solution

2x2 − 5x + 3 = 0

https://dl.doubtnut.com/l/_lGEHKRZoJRTL
https://dl.doubtnut.com/l/_xCjDouh9Sc5O


8. Find the roots of the equation

Watch Video Solution

x − = (x ≠ 0)
1

3x

1

6

9. One root of the equation 

is 1.Find the value of a.

Watch Video Solution

x2 + ax + 7 = 0

https://dl.doubtnut.com/l/_Vvu2a6QBGuBX
https://dl.doubtnut.com/l/_kbRCbsIldCQ1


10. Find the roots of the equation

 by the method of

completing the square.

Watch Video Solution

5x2 − 6x − 2 = 0

11. Find the roots of  by the

method of completing the square.

Watch Video Solution

4x2 + 3x + 5 = 0

https://dl.doubtnut.com/l/_Uf0SX17qLwTX
https://dl.doubtnut.com/l/_UQGJzKWwwRuy


12. Find two consecutive positive odd integers,

sum of whose squares is 290.

Watch Video Solution

13. A rectangular park is to be designed whose

breadth is 3 m less than its length. Its area is

to be 4 square metres more than the area of a

park that has already been made in the shape

of an isosceles triangle with its base as the

https://dl.doubtnut.com/l/_JPpO1R3R1ZQ4
https://dl.doubtnut.com/l/_YmPywA4ql2hj


breadth of the rectangular park and of

altitude 12 m. Find its length and breadth.

Watch Video Solution

14. Find the roots of the following quadratic

equations, if they exist. 

Watch Video Solution

x2 + 4x + 5 = 0

https://dl.doubtnut.com/l/_YmPywA4ql2hj
https://dl.doubtnut.com/l/_c6h0PcAsL1iW


15. Find the roots of the following quadratic

equations, if they exist. 

Watch Video Solution

2x2 − 2√2x + 1 = 0

16. Find the roots of the equation

Watch Video Solution

x + = 3, x ≠ 0
1

x

https://dl.doubtnut.com/l/_umuqDI5klzHH
https://dl.doubtnut.com/l/_Hq6eZM0jmPs4


17. Find the roots of the equation

Watch Video Solution

− = 3, x ≠ 0, 2
1

x

1

x − 2

18. A motor boat whose speed is 18 km/h in

still water. It takes 1 hour more to go 24 km

upstream than to return downstream to the

same spot. Find the speed of the stream.

Watch Video Solution

https://dl.doubtnut.com/l/_kbW0v71zJgtZ
https://dl.doubtnut.com/l/_oPtJbjwHw25A
https://dl.doubtnut.com/l/_Pwfw4UkITXeK


19. Find the discriminant of the quadratic

equation , and hence find

the nature of its roots.

Watch Video Solution

2x2 − 4x + 3 = 0

20. One root of the equation 

is 1.Find the value of a.

Watch Video Solution

x2 + ax + 3 = 0

https://dl.doubtnut.com/l/_Pwfw4UkITXeK
https://dl.doubtnut.com/l/_bdLwTtTqoIRk


Try This

21. Find the discriminant of the equation

 and hence find the nature

of its roots. Find them, if they are real.

Watch Video Solution

3x2 − 2x + = 0
1

3

1. Check whether the equations are quadratic

or not? 

x2 − 6x − 4 = 0

https://dl.doubtnut.com/l/_enrBGPUJAdHw
https://dl.doubtnut.com/l/_E6DT5ucW1acq


Watch Video Solution

2. Check whether the equations are quadratic

or not? 

Watch Video Solution

x3 − 6x2 + 2x − 1 = 0

3. Check whether the equations are quadratic

or not? 

Watch Video Solution

7x = 2x2

https://dl.doubtnut.com/l/_E6DT5ucW1acq
https://dl.doubtnut.com/l/_M1SEPnxxdEnD
https://dl.doubtnut.com/l/_RnYo26aBt249


4. Check whether the equations are quadratic

or not? 

Watch Video Solution

x2 + = 2(x ≠ 0)
1

x2

5. Check whether the equations are quadratic

or not? 

Watch Video Solution

(2x + 1)(3x + 1) = (x − 1)(x − 2)

https://dl.doubtnut.com/l/_RnYo26aBt249
https://dl.doubtnut.com/l/_UAkv8UFmGSW5
https://dl.doubtnut.com/l/_5cDhv0J9xrxY


6. Check whether the equations are quadratic

or not? 

Watch Video Solution

3y2 = 192

7. Verify whether 1 and  are the roots of the

equation 

Watch Video Solution

3

2

2x2 − 5x + 3 = 0

https://dl.doubtnut.com/l/_5cDhv0J9xrxY
https://dl.doubtnut.com/l/_4sLPqkQxbYoW
https://dl.doubtnut.com/l/_C3awFxPvQOO4
https://dl.doubtnut.com/l/_P8xfablZhlHE


8. Explain the benefits of evaluating the

discriminant of a quadratic equation before

attempting to solve it. What does it value

signifies?

Watch Video Solution

9. Write three quadratic equations, one having

two distinct real solutions, one having no real

solution and one having exactly one real

solution.

Watch Video Solution

https://dl.doubtnut.com/l/_P8xfablZhlHE
https://dl.doubtnut.com/l/_MSRnCChTi7S0


Do This

1. Find the roots of the equation using

factorisation method. 

Watch Video Solution

x2 + 5x + 6 = 0

2. Find the roots of the equation using

factorisation method. 

https://dl.doubtnut.com/l/_MSRnCChTi7S0
https://dl.doubtnut.com/l/_8MJq3TrhdPJi
https://dl.doubtnut.com/l/_2g5Wd2Ehkca9


Watch Video Solution

x2 − 5x + 6 = 0

3. Find the roots of the equation using

factorisation method. 

Watch Video Solution

x2 + 5x − 6 = 0

4. Find the roots of the equation using

factorisation method. 

https://dl.doubtnut.com/l/_2g5Wd2Ehkca9
https://dl.doubtnut.com/l/_3KYD3steBWfJ
https://dl.doubtnut.com/l/_zRpW0FPrjsV0


Watch Video Solution

x2 − 5x − 6 = 0

5. Solve the equations by completing the

square 

Watch Video Solution

x2 − 10x + 9 = 0

6. Solve the equations by completing the

square 

https://dl.doubtnut.com/l/_zRpW0FPrjsV0
https://dl.doubtnut.com/l/_sXKMr5KymLYT
https://dl.doubtnut.com/l/_QXRN88glgkki


Exercise 5 1

Watch Video Solution

x2 − 5x + 5 = 0

7. Solve the equations by completing the

square 

Watch Video Solution

x2 + 7x − 6 = 0

https://dl.doubtnut.com/l/_QXRN88glgkki
https://dl.doubtnut.com/l/_statbldMohiT


1. Chek whether the following are quadratic

equation: 

Watch Video Solution

(x + 1)2 = 2(x − 3)

2. Chek whether the following are quadratic

equation: 

Watch Video Solution

x2 − 2x = ( − 2)(3 − x)

https://dl.doubtnut.com/l/_QbHOVNXsOKkX
https://dl.doubtnut.com/l/_3OfsUnCScuG8
https://dl.doubtnut.com/l/_pRVTf79yZZEY


3. Chek whether the following are quadratic

equation: 

Watch Video Solution

(x − 2)(x + 1) = (x − 1)(x + 3)

4. Chek whether the following are quadratic

equation: 

Watch Video Solution

(x − 3)(2x + 1) = x(x + 5)

https://dl.doubtnut.com/l/_pRVTf79yZZEY
https://dl.doubtnut.com/l/_A2NBQ8qAD8sP
https://dl.doubtnut.com/l/_2uBsXvNZ59J6


5. Chek whether the following are quadratic

equation: 

Watch Video Solution

(2x − 1)(x − 3) = (x + 5)(x − 1)

6. Chek whether the following are quadratic

equation: 

Watch Video Solution

x2 + 3x + 1 = (x − 2)2

https://dl.doubtnut.com/l/_2uBsXvNZ59J6
https://dl.doubtnut.com/l/_4ADttIzkCQq0


7. Chek whether the following are quadratic

equation: 

Watch Video Solution

(x + 2)3 = 2x(x2 − 1)

8. Chek whether the following are quadratic

equation: 

Watch Video Solution

x3 − 4x2 − x + 1 = (x − 2)3

https://dl.doubtnut.com/l/_MW3BEaWMdtvq
https://dl.doubtnut.com/l/_G2Tzeh4RFpzR
https://dl.doubtnut.com/l/_FNdtcRAlYzP9


9. Represent the following situations in the

form of quadratic equation: 

The area of a rectangular plot is 528 . The

length of the plot is one metre more than

twice its breadth. We need to find the length

and breadth of the plot.

Watch Video Solution

m2

10. Represent the following situations in the

form of quadratic equation: 

https://dl.doubtnut.com/l/_FNdtcRAlYzP9
https://dl.doubtnut.com/l/_NtYV6bZp5KnI


The product of two consecutive positive

integers is 306. We need to find the integers.

Watch Video Solution

11. Represent the following situations in the

form of quadratic equation: 

Rohan’s mother is 26 years older than him. The

product of their ages after 3 years will be 360

years. We need to find Rohan’s present age

Watch Video Solution

https://dl.doubtnut.com/l/_NtYV6bZp5KnI
https://dl.doubtnut.com/l/_QqljWmX2UbrT
https://dl.doubtnut.com/l/_X8nH2okB8TR7


Exercise 5 2

12. Represent the following situations in the

form of quadratic equation: 

A train travels a distance of 480 km at a

uniform speed. If the speed had been 8 km/h

less, then it would have taken 3 hours more to

cover the same distance. We need to find the

speed of the train

Watch Video Solution

https://dl.doubtnut.com/l/_X8nH2okB8TR7


1. Find the roots of the quadratic equations by

factorisation: 

Watch Video Solution

x2 − 3x − 10 = 0

2. Find the roots of the quadratic equations by

factorisation: 

Watch Video Solution

2x2 + x − 6 = 0

https://dl.doubtnut.com/l/_y3aaDwRvZ0md
https://dl.doubtnut.com/l/_lajUSjeZ8Apm
https://dl.doubtnut.com/l/_p4sSxi3nWs2L


3. Find the roots of the quadratic equations by

factorisation: 

Watch Video Solution

√2x2 + 7x + 5√2 = 0

4. Find the roots of the quadratic equations by

factorisation: 

Watch Video Solution

2x2 − x + = 0
1

8

https://dl.doubtnut.com/l/_p4sSxi3nWs2L
https://dl.doubtnut.com/l/_hzl7WU4gF5jR
https://dl.doubtnut.com/l/_KMvn7yij8h0C


5. Find the roots of the quadratic equations by

factorisation: 

Watch Video Solution

100x2 − 20x + 1 = 0

6. Find the roots of the quadratic equations by

factorisation: 

Watch Video Solution

x(x + 4) = 12

https://dl.doubtnut.com/l/_KMvn7yij8h0C
https://dl.doubtnut.com/l/_QzC95Xsmvwkf


7. Find the roots of the quadratic equations by

factorisation: 

Watch Video Solution

3x2 − 5x + 2 = 0

8. Find the roots of the quadratic equations by

factorisation: 

Watch Video Solution

x − = 2(x ≠ 0)
3

x

https://dl.doubtnut.com/l/_LT9bHUadcVpW
https://dl.doubtnut.com/l/_IJlsFDhhfzxT
https://dl.doubtnut.com/l/_XfhLJJL1UXbt


9. Find the roots of the quadratic equations by

factorisation: 

Watch Video Solution

3(x − 4)2 − 5(x − 4) = 12

10. Find two numbers whose sum is 27 and

product is 182.

Watch Video Solution

https://dl.doubtnut.com/l/_XfhLJJL1UXbt
https://dl.doubtnut.com/l/_8qYMJvXgVlkh


11. Find two consecutive positive integers, sum

of whose squares is 613.

Watch Video Solution

12. The altitude of a right triangle is 7 cm less

than its base. If the hypotenuse is 13 cm, find

the other two sides.

Watch Video Solution

https://dl.doubtnut.com/l/_eRXfU5u9pM46
https://dl.doubtnut.com/l/_xi78euLtHiRN


13. A cottage industry produces a certain

number of pottery articles in a day. It was

observed on a particular day that the cost of

production of each article (in rupees) was 3

more than twice the number of articles

produced on that day. If the total cost of

production on that day was Rs 90, find the

number of articles produced and the cost of

each article.

Watch Video Solution

https://dl.doubtnut.com/l/_1xFQtDkdrSMl
https://dl.doubtnut.com/l/_aAhcNQVz4hHl


14. Find the dimensions of a rectangle whose

perimeter is 28 meters and whose area is 40

square meters.

Watch Video Solution

15. The base of a triangle is 4cm longer than

its altitude. If the area of the triangle is 48

sq.cm then find its base and altitude.

Watch Video Solution

https://dl.doubtnut.com/l/_aAhcNQVz4hHl
https://dl.doubtnut.com/l/_Pb64vPlYM8HU


16. Two trains leave a railway station at the

same time. The first train travels towards west

and the second train towards north. The first

train travels 5 km/hr faster than the second

train. If after two hours they are 50 km. apart,

find the average speed of each train.

Watch Video Solution

17. In a class of 60 students, each boy

contributed rupees equal to the number of

https://dl.doubtnut.com/l/_CQgSDaeA0CEz
https://dl.doubtnut.com/l/_nHJypGrNX1qa


girls and each girl contributed rupees equal to

the number of boys. If the total money then

collected was Rs. 1600. How many boys were

there in the class?

Watch Video Solution

18. A motor boat heads upstream a distance of

24 km in a river whose current is running at 3

km per hour. The trip up and back takes 6

hours. Assuming that the motor boat

https://dl.doubtnut.com/l/_nHJypGrNX1qa
https://dl.doubtnut.com/l/_X5MWXpn6arJJ


Exercise 5 3

maintained a constant speed, what was its

speed in still water?

Watch Video Solution

1. Find the roots of the following quadratic

equations, if they exist. 

Watch Video Solution

2x2 + x − 4 = 0

https://dl.doubtnut.com/l/_X5MWXpn6arJJ
https://dl.doubtnut.com/l/_efCncpU5Vsnp
https://dl.doubtnut.com/l/_pe11bnLOtQft


2. Find the roots of the following quadratic

equations, if they exist. 

Watch Video Solution

4x2 + 4√3x + 3 = 0

3. Find the roots of the following quadratic

equations, if they exist. 

Watch Video Solution

5x2 − 7x − 6 = 0

https://dl.doubtnut.com/l/_pe11bnLOtQft
https://dl.doubtnut.com/l/_uturPGaO9x7x
https://dl.doubtnut.com/l/_47DHkhVPTpaS


4. Find the roots of the following quadratic

equations, if they exist. 

Watch Video Solution

x2 + 5 = − 6x

5. Find the roots of the following equations: 

Watch Video Solution

x − = 3, x ≠ 0
1

x

https://dl.doubtnut.com/l/_47DHkhVPTpaS
https://dl.doubtnut.com/l/_flK169sqq0xR


6. Find the roots of the following equations: 

Watch Video Solution

− = , x ≠ − 4, 7
1

x + 4

1

x − 7

11

30

7. The sum of the reciprocals of Rehman’s ages,

(in years) 3 years ago and 5 years from now is

. Find his present age.

Watch Video Solution

1

3

https://dl.doubtnut.com/l/_a24jWNoisxmT
https://dl.doubtnut.com/l/_HBsY3ptmbULT


8. In a class test, the sum of Moulika’s marks in

Mathematics and English is 30. If she got 2

marks more in Mathematics and 3 marks less

in English, the product of her marks would

have been 210. Find her marks in the two

subjects.

Watch Video Solution

9. The diagonal of a rectangular field is 60

metres more than the shorter side. If the

https://dl.doubtnut.com/l/_KqYT4iZdVcmi
https://dl.doubtnut.com/l/_Pr1nUowXZ48E


longer side is 30 metres more than the

shorter side, find the sides of the field.

Watch Video Solution

10. The difference of squares of two numbers

is 180. The square of the smaller number is 8

times the larger number. Find the two

numbers

Watch Video Solution

https://dl.doubtnut.com/l/_Pr1nUowXZ48E
https://dl.doubtnut.com/l/_3UZIWooQoDKM


11. A train travels 360 km at a uniform speed. If

the speed had been 5 km/h more, it would

have taken 1 hour less for the same journey.

Find the speed of the train.

Watch Video Solution

12. Find the root of the quadratic equation

.

Watch Video Solution

(x + 4)(2x − 3)

https://dl.doubtnut.com/l/_NKlbhN2q45BY
https://dl.doubtnut.com/l/_PD8Uzxe22wTd
https://dl.doubtnut.com/l/_QrcNIZzPPrNs


13. An express train takes 1 hour less than a

passenger train to travel 132 km between

Mysore and Bangaluru (without taking into

consideration the time they stop at

intermediate stations). If the average speed of

the express train is 11km/h more than that of

the passenger train, find the average speed of

the two trains.

Watch Video Solution

https://dl.doubtnut.com/l/_QrcNIZzPPrNs


14. Sum of the areas of two squares is 468 .

If the difference of their perimeters is 24 m,

find the sides of the two squares.

Watch Video Solution

m2

15. An object is thrown upwards with an initial

velocity of 17 m/sec from a building with 12 m

height. It is at a height of 

from the ground after a flight of ‘t’ seconds.

S = 12 + 17t– 5t2

https://dl.doubtnut.com/l/_dtiZdUFQZRkM
https://dl.doubtnut.com/l/_4XZzEeg1DXvN


Find the time taken by the object to touch the

ground.

Watch Video Solution

16. If a polygon of ‘n’ sides has 

diagonals. How many sides are there in a

polygon with 65 diagonals? Is there a polygon

with 50 diagonals?

Watch Video Solution

n(n − 3)
1

2

https://dl.doubtnut.com/l/_4XZzEeg1DXvN
https://dl.doubtnut.com/l/_Wy1nRLl3FeWS


Exercise 5 4

1. Find the nature of the roots of the quadratic

equations. If real roots exist, find them 

Watch Video Solution

2x2 − 3x + 5 = 0

2. Find the nature of the roots of the

quadratic equations. If real roots exist, find

them 

3x2 − 4√3x + 4 = 0

https://dl.doubtnut.com/l/_FUdcAabILQr0
https://dl.doubtnut.com/l/_A81kZismNQ8J


Watch Video Solution

3. Find the nature of the roots of the

quadratic equations. If real roots exist, find

them 

Watch Video Solution

2x2 − 6x + 3 = 0

4. Find the values of k for each of the

quadratic equations, so that they have two

https://dl.doubtnut.com/l/_A81kZismNQ8J
https://dl.doubtnut.com/l/_PzS1jg4b9sXD
https://dl.doubtnut.com/l/_M78LytsCACix


equal roots. 

Watch Video Solution

2x2 + kx + 3 = 0

5. Find the values of k for each of the

quadratic equations, so that they have two

equal roots. 

Watch Video Solution

kx(x − 2) + 6 = 0(k ≠ 0)

https://dl.doubtnut.com/l/_M78LytsCACix
https://dl.doubtnut.com/l/_X7LBkHOqk0m8


6. Is it possible to design a rectangular mango

grove whose length is twice its breadth, and

the area is 800 ? If so, find its length and

breadth.

Watch Video Solution

m2

7. The sum of the ages of two friends is 20

years. Four years ago, the product of their

ages in years was 48. Is the above situation

possible? If so, determine their present ages.

https://dl.doubtnut.com/l/_n9wct89IRxCb
https://dl.doubtnut.com/l/_7jMrNqyHOg8H


Optional Exercise

Watch Video Solution

8. Is it possible to design a rectangular park of

perimeter 80 m and area 400 ? If so, find its

length and breadth. Comment on you answer.

Watch Video Solution

m2

1. Some points are plotted on a plane such

that any three of them are non collinear. Each

https://dl.doubtnut.com/l/_7jMrNqyHOg8H
https://dl.doubtnut.com/l/_XFiYQIqTEMOe
https://dl.doubtnut.com/l/_grhKq3rZzOyn


point is joined with all remaining points by

line segments. Find the number of points if

the number of line segments are 10.

Watch Video Solution

2. A two digit number is such that the product

of its digits is 8. When 18 is added to the

number they interchange their places.

Determine the number

Watch Video Solution

https://dl.doubtnut.com/l/_grhKq3rZzOyn
https://dl.doubtnut.com/l/_oiWoUfK48tYC
https://dl.doubtnut.com/l/_NZDMPYUEMPOl


3. A piece of wire 8 m. in length is cut into two

pieces, and each piece is bent into a square.

Where should the cut in the wire be made if

the sum of the areas of these squares is to be

?

Watch Video Solution

2m2

4. Vinay and Praveen working together can

paint the exterior of a house in 6 days. Vinay

by himself can complete the job in 5 days less

https://dl.doubtnut.com/l/_NZDMPYUEMPOl
https://dl.doubtnut.com/l/_CyGo73FNA6sO


than Praveen. How long will it take Vinay to

complete the job.

Watch Video Solution

5. Show that the sum of roots of a quadratic

equation  is .

Watch Video Solution

ax2 + bx + c = 0(a ≠ 0)
−b

a

6. Show that the product of the roots of a

quadratic equation ax2 + bx + c = 0(a ≠ 0)

https://dl.doubtnut.com/l/_CyGo73FNA6sO
https://dl.doubtnut.com/l/_ATg0wGT5wVlF
https://dl.doubtnut.com/l/_0S6aR84uWKK6


is .

Watch Video Solution

c

a

7. If the sum of the fraction and its reciprocal

is , find the fraction.

Watch Video Solution

2
16

21

https://dl.doubtnut.com/l/_0S6aR84uWKK6
https://dl.doubtnut.com/l/_qAxNiAb8Fz5l

