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QUADRATIC EQUATIONS

Example

1. Solve the problems. 

John and Jivanti together have 45 marbles

.Both of them lost 5 marbles each, and the

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_RWp1y1UCKpDp


product of the number of marbles they now

have is 124. We would like to �nd out how

many marbles they had to start with.

Watch Video Solution

2. Represent the following situations with

suitable mathematical equations. 

The hypotenuse of a right triangle is 25 cm.

We know that the di�erence in lengths of the

other two sides is 5 cm. We would like to �nd

out the length of the two sides?

https://dl.doubtnut.com/l/_RWp1y1UCKpDp
https://dl.doubtnut.com/l/_RvZ1H3GIMxOK


Watch Video Solution

3. Check whether the following are quadratic

equation:

Watch Video Solution

(x − 2)2 + 1 = 2x − 3

4. Check whether the following are quadratic

equation: 

Watch Video Solution

x(x + 1) + 8 = (x + 2)(x − 2)

https://dl.doubtnut.com/l/_RvZ1H3GIMxOK
https://dl.doubtnut.com/l/_HJhii1mA7gyD
https://dl.doubtnut.com/l/_TFgJjlpu8pPt


5. Check whether the following are quadratic

equations : 

Watch Video Solution

(x + 1)2 = 2(x − 3)

6. Check whether the following are quadratic

equation:

Watch Video Solution

(x + 2)3 = x3 − 4

https://dl.doubtnut.com/l/_TFgJjlpu8pPt
https://dl.doubtnut.com/l/_nceylLpAGfGF
https://dl.doubtnut.com/l/_tfNrX1C3e7aY


7. Find the roots of the equation

, by factorisation.

Watch Video Solution

2x2 − 5x + 3 = 0

8. Find the roots of the equation

Watch Video Solution

x − = (x ≠ 0)
1

3x

1

6

https://dl.doubtnut.com/l/_tfNrX1C3e7aY
https://dl.doubtnut.com/l/_I0MVClCtwWL2
https://dl.doubtnut.com/l/_DVjnkLgprv2P


9. Find the width of the space for spectators

discussed in section 5.1.

View Text Solution

10. Find the roots of the equation

 by the method of

completing the square.

Watch Video Solution

5x2 − 6x − 2 = 0

https://dl.doubtnut.com/l/_4naqyVJS8DfH
https://dl.doubtnut.com/l/_YyzPns7obH7i


11. Find the roots of  by the

method of completing the square.

Watch Video Solution

4x2 + 3x + 5 = 0

12. Find two consecutive positive odd integers,

sum of whose squares is 290.

Watch Video Solution

https://dl.doubtnut.com/l/_mqEtNsIzbI1B
https://dl.doubtnut.com/l/_GZi3hh3Y49Eq


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

breadth of the rectangular park and of

altitude 12 m. Find its length and breadth.

Watch Video Solution

https://dl.doubtnut.com/l/_e5HGhW6NnQxo


14. Find the roots of the following quadratic

equations, if they exist. 

Watch Video Solution

x2 + 4x + 5 = 0

15. Find the roots of the following quadratic

equations, if they exist. 

Watch Video Solution

2x2 − 2√2x + 1 = 0

https://dl.doubtnut.com/l/_2F7UoP56RWZE
https://dl.doubtnut.com/l/_alzcLzKITwXu
https://dl.doubtnut.com/l/_WSz4glg1xJf1


16. Find the roots of the following equations : 

Watch Video Solution

x − = 3, x ≠ 0
1

x

17. Find the roots of the equation

Watch Video Solution

− = 3, x ≠ 0, 2
1

x

1

x − 2

https://dl.doubtnut.com/l/_WSz4glg1xJf1
https://dl.doubtnut.com/l/_llIrp15ptO1X


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.

View Text Solution

19. Find the discriminant of the quadratic

equation , and hence �nd

the nature of its roots.

Watch Video Solution

2x2 − 4x + 3 = 0

https://dl.doubtnut.com/l/_6uhQSNv9A0po
https://dl.doubtnut.com/l/_3bUZQC1FHqxR


20. A pole has to be erected at a point on the

boundary of a circular park of diameter 13

metres in such a way that the di�erences of its

distances from two diametrically opposite

�xed gates A and B on the boundary is 7

metres. Is it possible to do so? If yes, at what

distances from the two gates should the pole

be erected?

View Text Solution

https://dl.doubtnut.com/l/_3bUZQC1FHqxR
https://dl.doubtnut.com/l/_ddLLXrDuSJhe


Try This

21. Find the discriminant of the equation

 and hence �nd 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/_LwpzCDoPW358
https://dl.doubtnut.com/l/_ivD12N6RJs63


Watch Video Solution

2. Check whether the equations are quadratic

or not? 

Watch Video Solution

7x = 2x2

3. Check whether the equations are quadratic

or not? 

Watch Video Solution

x2 + + x2, (x ≠ 0)
1

x2

https://dl.doubtnut.com/l/_ivD12N6RJs63
https://dl.doubtnut.com/l/_rU2NCwFdhXGu
https://dl.doubtnut.com/l/_lZFTA3jgehef


4. Check whether the equations are quadratic

or not? 

Watch Video Solution

3y2 = 192

5. Verify whether 1 and  are the roots of the

equation 

Watch Video Solution

3

2

2x2 − 5x + 3 = 0

https://dl.doubtnut.com/l/_lZFTA3jgehef
https://dl.doubtnut.com/l/_sRf6AnFkBvlQ
https://dl.doubtnut.com/l/_kFZEupysoYRr
https://dl.doubtnut.com/l/_9ZU2QAxR5sBa


Do This

6. Explain the bene�ts of evaluating the

discriminant of a quadratic equation before

attempting to solve it. What does it value

signi�es?

Watch Video Solution

1. Find the roots of the equation using

factorisation method. 

https://dl.doubtnut.com/l/_9ZU2QAxR5sBa
https://dl.doubtnut.com/l/_yfrhSRc6iuwx


Watch Video Solution

x2 + 5x + 6 = 0

2. Find the roots of the equation using

factorisation method. 

Watch Video Solution

x2 − 5x + 6 = 0

3. Find the roots of the equation using

factorisation method. 

https://dl.doubtnut.com/l/_yfrhSRc6iuwx
https://dl.doubtnut.com/l/_y7ZIxG0MRc4x
https://dl.doubtnut.com/l/_pToDoFdHqcHX


Watch Video Solution

x2 + 5x − 6 = 0

4. Find the roots of the equation using

factorisation method. 

Watch Video Solution

x2 − 5x − 6 = 0

5. Solve the equations by completing the

square 

https://dl.doubtnut.com/l/_pToDoFdHqcHX
https://dl.doubtnut.com/l/_fNXbBCXqUwiV
https://dl.doubtnut.com/l/_TV0CKMpcn1gO


Watch Video Solution

x2 − 10x + 9 = 0

6. Solve the equations by completing the

square 

Watch Video Solution

x2 − 5x + 5 = 0

7. Solve the equations by completing the

square 

https://dl.doubtnut.com/l/_TV0CKMpcn1gO
https://dl.doubtnut.com/l/_OUGsraNiSc4V
https://dl.doubtnut.com/l/_uogloJxg2lWf


Exercise 5 1

Watch Video Solution

x2 + 7x − 6 = 0

1. Check whether the following are quadratic

equations : 

Watch Video Solution

(x + 1)2 = 2(x − 3)

https://dl.doubtnut.com/l/_uogloJxg2lWf
https://dl.doubtnut.com/l/_qTGw6cSxFEyQ


2. Check whether the following are quadratic

equations : 

Watch Video Solution

x2 − 2x = ( − 2)(3 − x)

3. Check whether the following are quadratic

equations : 

Watch Video Solution

(x − 2)(x + 1) = (x − 1)(x + 3)

https://dl.doubtnut.com/l/_uzWlQIc3sKM3
https://dl.doubtnut.com/l/_cNgTLze8gjRE
https://dl.doubtnut.com/l/_07yUOTkNtcuo


4. Check whether the following are quadratic

equations : 

Watch Video Solution

(x − 3)(2x + 1) = x(x + 5)

5. Check whether the following are quadratic

equations : 

Watch Video Solution

(2x − 1)(x − 3) = (x + 5)(x − 1)

https://dl.doubtnut.com/l/_07yUOTkNtcuo
https://dl.doubtnut.com/l/_8mDU2Uzh3wn3
https://dl.doubtnut.com/l/_k4RqI2Cqg5wX


6. Chek whether the following are quadratic

equation: 

Watch Video Solution

x2 + 3x + 1 = (x − 2)2

7. Check whether the following are quadratic

equations : 

Watch Video Solution

(x + 2)3 = 2x(x2 − 1)

https://dl.doubtnut.com/l/_k4RqI2Cqg5wX
https://dl.doubtnut.com/l/_FUdIx1TbWQTz


8. Check whether the following are quadratic

equations: 

Watch Video Solution

x3 − 4x2 − x + 1 = (x − 2)3

9. Represent the following situations in the

form of quadratic equations : 

The area of a rectangular plot is  The

length of the plot (in metres) is one more than

528m2

https://dl.doubtnut.com/l/_VU78hi7nrIzU
https://dl.doubtnut.com/l/_pBXqzEq8PfAs


twice its breadth. We need to �nd the length

and breadth of the plot.

Watch Video Solution

10. Represent the following situations in the

form of quadratic equations : 

The product of two consecutive positive

integers is 306. We need to �nd the Integers.

Watch Video Solution

https://dl.doubtnut.com/l/_pBXqzEq8PfAs
https://dl.doubtnut.com/l/_0Ko7b1Dkw8vU


11. Represent the following situations in the

form of quadratic equations : 

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

product of their ages (in years) 3 years from

now will be 360. We would like to �nd Rohan's

present age.

Watch Video Solution

12. Represent the following situations in the

form of quadratic equations : 

https://dl.doubtnut.com/l/_rGMPEc7CVgmn
https://dl.doubtnut.com/l/_xGms3szBE9ML


Exercise 5 2

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 �nd the

speed of the train.

Watch Video Solution

1. Find the roots of the following quadratic

equations by factorisation : 

https://dl.doubtnut.com/l/_xGms3szBE9ML
https://dl.doubtnut.com/l/_FGxwcTdIJAZb


Watch Video Solution

x2 − 3x − 10 = 0

2. Find the roots of the following quadratic

equations by factorisation : 

Watch Video Solution

2x2 + x − 6 = 0

3. Find the roots of the following quadratic

equations by factorisation : 

https://dl.doubtnut.com/l/_FGxwcTdIJAZb
https://dl.doubtnut.com/l/_hibdk3pAN8pg
https://dl.doubtnut.com/l/_0cRdOHYGmGc5


Watch Video Solution

√2x2 + 7x + 5√2 = 0

4. Find the roots of the following quadratic

equations by factorisation : 

Watch Video Solution

2x2 − x + = 0
1

8

5. Find the roots of the following quadratic

equations by factorisation : 

https://dl.doubtnut.com/l/_0cRdOHYGmGc5
https://dl.doubtnut.com/l/_EZ0Zg6xJibFx
https://dl.doubtnut.com/l/_WnNNjDO7dQko


Watch Video Solution

100x2 − 20x + 1 = 0

6. Find the roots of the quadratic equations by

factorisation: 

Watch Video Solution

x(x + 4) = 12

7. Find the roots of the quadratic equations by

factorisation: 

https://dl.doubtnut.com/l/_WnNNjDO7dQko
https://dl.doubtnut.com/l/_hEFIRZullUVs
https://dl.doubtnut.com/l/_1H3I6Yt3dmul


Watch Video Solution

3x2 − 5x + 2 = 0

8. Find the roots of the quadratic equations by

factorisation: 

View Text Solution

x − = 2(x ≠ 0)
3

x

9. Find the roots of the quadratic equations by

factorisation: 

https://dl.doubtnut.com/l/_1H3I6Yt3dmul
https://dl.doubtnut.com/l/_BJbgl3zSziJF
https://dl.doubtnut.com/l/_PSFjkqQq8qST


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

11. Find two consecutive positive integers, sum

of whose squares is 613.

Watch Video Solution

https://dl.doubtnut.com/l/_PSFjkqQq8qST
https://dl.doubtnut.com/l/_xzavlxN54yxF
https://dl.doubtnut.com/l/_SaFc6cL7vNAq


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

than its base . If the hypotenuse is 13 cm , �nd

the other two sides.

Watch Video Solution

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

https://dl.doubtnut.com/l/_SaFc6cL7vNAq
https://dl.doubtnut.com/l/_RJoSswWNG1yJ
https://dl.doubtnut.com/l/_xr3rWCROWt0Z


more than twice the number of articles

produced on that day. If the total cost of

production on that day was 90 , �nd the

number of articles pro�t and the cost of each

article.

Watch Video Solution

14. Find the dimensions of a rectangle whose

perimeter is 28 meters and whose area is 40

square meters.

Watch Video Solution

https://dl.doubtnut.com/l/_xr3rWCROWt0Z
https://dl.doubtnut.com/l/_EBudGTk1wHDZ


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

its altitude. If the area of the triangle is 48

sq.cm then �nd its base and altitude.

Watch Video Solution

16. Two trains leave a railway station at the

same time. The �rst train travels towards west

and the second train towards north. The �rst

train travels 5 km/hr faster than the second

https://dl.doubtnut.com/l/_EBudGTk1wHDZ
https://dl.doubtnut.com/l/_zfnjkDIyRMkQ
https://dl.doubtnut.com/l/_2SZ1FSVXzGwD


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

�nd 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

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

https://dl.doubtnut.com/l/_2SZ1FSVXzGwD
https://dl.doubtnut.com/l/_OWQJrc1UgE6V


Exercise 5 3

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

maintained a constant speed, what was its

speed in still water?

Watch Video Solution

https://dl.doubtnut.com/l/_OWQJrc1UgE6V
https://dl.doubtnut.com/l/_t6t1GbNBwBPx


1. Find the roots of the following quadratic

equations, if they exist. 

Watch Video Solution

2x2 + x − 4 = 0

2. Find the roots of the following quadratic

equations, if they exist. 

Watch Video Solution

4x2 + 4√3x + 3 = 0

https://dl.doubtnut.com/l/_BAJfOMJ4AJY6
https://dl.doubtnut.com/l/_0a04h2KkUSKz
https://dl.doubtnut.com/l/_mE8Qw84qSAOQ


3. Find the roots of the following quadratic

equations, if they exist. 

Watch Video Solution

5x2 − 7x − 6 = 0

4. Find the roots of the following quadratic

equations, if they exist. 

Watch Video Solution

x2 + 5 = − 6x

https://dl.doubtnut.com/l/_mE8Qw84qSAOQ
https://dl.doubtnut.com/l/_m0Zs4N3UnX0g
https://dl.doubtnut.com/l/_ex17E7eul3uS


5. Find the roots of the following equations : 

Watch Video Solution

x − = 3, x ≠ 0
1

x

6. Find the roots of the following quadratic

equations 

Watch Video Solution

− = , x ≠ − 4, 7
1

x + 4

1

x − 7

11

30

https://dl.doubtnut.com/l/_ex17E7eul3uS
https://dl.doubtnut.com/l/_e172Ul5ktQTZ


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

8. In a class test, the sum of Shefali's marks in

Mathematics and English is 30. Had she got 2

marks more in Mathematics and 3 marks less

in English , the product of their marks would

https://dl.doubtnut.com/l/_48kXiN0JZaSq
https://dl.doubtnut.com/l/_c3T0bHYvjvGr


have been 210. Find her marks in the two

subjects.

Watch Video Solution

9. The diagonal of a rectangular �eld is 60

metres more than the shorter side. If the

longer side is 30 metres more than the

shorter side, �nd the sides of the �eld. 

OR 

Sum of the areas of two squares is . If468m2

https://dl.doubtnut.com/l/_c3T0bHYvjvGr
https://dl.doubtnut.com/l/_f4Ho88KS28OY


the di�erence of their perimeters is 24m, �nd

the sides of two squares.

Watch Video Solution

10. The di�erence of squares of two number is

180. The square, of smaller number is 8 times

the larger number �nd the two number.

Watch Video Solution

https://dl.doubtnut.com/l/_f4Ho88KS28OY
https://dl.doubtnut.com/l/_5vbLItnOvw7X


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. Two water taps together can �ll a tank in

 hours. The tap of larger diameter takes 10

hours less than the smaller one to �ll the tank

9
3

8

https://dl.doubtnut.com/l/_o5fMbpLev29b
https://dl.doubtnut.com/l/_LGa2hnJfb4Qa


separately. Find the time in which each tap can

separately �ll the tank.

View Text Solution

13. An express train takes 1 hour less than a

passenger train to travel 132 km between

Mysore and Bangalore (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

https://dl.doubtnut.com/l/_LGa2hnJfb4Qa
https://dl.doubtnut.com/l/_1T3zilWFF8Iu


the passenger train , �nd the average speed of

the two trains.

Watch Video Solution

14. The diagonal of a rectangular �eld is 60

metres more than the shorter side. If the

longer side is 30 metres more than the

shorter side, �nd the sides of the �eld. 

OR 

Sum of the areas of two squares is . If468m2

https://dl.doubtnut.com/l/_1T3zilWFF8Iu
https://dl.doubtnut.com/l/_WNEn1zHatcX5


the di�erence of their perimeters is 24m, �nd

the sides of two squares.

Watch Video Solution

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 �ight of ‘t’ seconds.

Find the time taken by the object to touch the

ground.

Watch Video Solution

S = 12 + 17t– 5t2

https://dl.doubtnut.com/l/_WNEn1zHatcX5
https://dl.doubtnut.com/l/_rvMEXgmDwmFI


Exercise 5 4

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

1. Find the nature of the roots of the quadratic

equations. If real roots exist, �nd them 

https://dl.doubtnut.com/l/_rvMEXgmDwmFI
https://dl.doubtnut.com/l/_las0NXhjgwuu
https://dl.doubtnut.com/l/_qjGtasRZQ4f3


Watch Video Solution

2x2 − 3x + 5 = 0

2. Find the nature of the roots of the following

quadratic equations. If real roots exist, �nd

them. 

(ii) 

Watch Video Solution

3x2 − 4√3 + 4 = 0

https://dl.doubtnut.com/l/_qjGtasRZQ4f3
https://dl.doubtnut.com/l/_tt2AhPOiajDB


3. Find the nature of the roots of the

quadratic equations. If real roots exist, �nd

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

equal roots. 

2x2 + kx + 3 = 0

https://dl.doubtnut.com/l/_ieKMDXg85bVo
https://dl.doubtnut.com/l/_zECvjuZV0pGj


Watch Video Solution

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)

6. Is it possible to design a rectangular mango

grove whose length is twice its breadth, and

https://dl.doubtnut.com/l/_zECvjuZV0pGj
https://dl.doubtnut.com/l/_DZkr8QjDc8NB
https://dl.doubtnut.com/l/_jztv93ToSbRi


the area is ? If so, �nd its length and

breadth.

Watch Video Solution

800m2

7. Is the following situation possible? If so,

determine their present ages. The sum of the

ages of two friends is 20 years. 

Four years ago, the product of their ages in

years was 48.

Watch Video Solution

https://dl.doubtnut.com/l/_jztv93ToSbRi
https://dl.doubtnut.com/l/_sPbfE6rC3rzY
https://dl.doubtnut.com/l/_yJpu9IjMsgFm


Optional Exercise

8. Is it possible to design a rectangular park of

perimeter 80 m and area ? If so, �nd its

length and breadth.

Watch Video Solution

400m2

1. 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

https://dl.doubtnut.com/l/_yJpu9IjMsgFm
https://dl.doubtnut.com/l/_yi2gj3xV2s1y


Watch Video Solution

2. 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

than Praveen. How long will it take Vinay to

complete the job.

Watch Video Solution

https://dl.doubtnut.com/l/_yi2gj3xV2s1y
https://dl.doubtnut.com/l/_QSyoG0GqUuzD


3. If sum of the roots of the quadratic

equation  is equal to the

sum of the squares of their reciprocals, then

 and  are in 

Watch Video Solution

ax2 + bx + c = 0

,
a

c

b

a

c

b
:

4. Show that the product of the roots of a

quadratic equation 

is .

Watch Video Solution

ax2 + bx + c = 0(a ≠ 0)

c

a

https://dl.doubtnut.com/l/_Nu2jPN9F53l2
https://dl.doubtnut.com/l/_s6OiybAUIRTu


5. If the sum of the fraction and its reciprocal

is , �nd the fraction.

Watch Video Solution

2
16
21

https://dl.doubtnut.com/l/_s6OiybAUIRTu
https://dl.doubtnut.com/l/_U4B531WFDsAI

