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CUBES AND CUBE ROOTS   113

THINK, DISCUSS AND WRITE

Hence the smallest natural number by which 392 should be multiplied to make a perfect

cube is 7.

Example 3: Is 53240 a perfect cube? If not, then by which smallest natural number

should 53240 be divided so that the quotient is a perfect cube?

Solution: 53240 = 2 × 2 × 2 × 11 × 11 × 11 × 5

The prime factor 5 does not appear in a group of three. So, 53240 is not a perfect cube.

In the factorisation 5 appears only one time. If we divide the number by 5, then the prime

factorisation of the quotient will not contain 5.

So, 53240 ÷ 5 = 2 × 2 × 2 × 11 × 11 × 11

Hence the smallest number by which 53240 should be divided to make it a perfect

cube is 5.

The perfect cube in that case is = 10648.

Example 4: Is 1188 a perfect cube? If not, by which smallest natural number should

1188 be divided so that the quotient is a perfect cube?

Solution: 1188 = 2 × 2 × 3 × 3 × 3 × 11

The primes 2 and 11 do not appear in groups of three. So, 1188 is not a perfect cube. In

the factorisation of 1188 the prime 2 appears only two times and the prime 11 appears

once. So, if we divide 1188 by 2 × 2 × 11 = 44, then the prime factorisation of the

quotient will not contain 2 and 11.

Hence the smallest natural number by which 1188 should be divided to make it a

perfect cube is 44.

And the resulting perfect cube is 1188 ÷ 44 = 27 (=33).

Example 5: Is 68600 a perfect cube? If not, find the smallest number by which 68600

must be multiplied to get a perfect cube.

Solution: We have, 68600 = 2 × 2 × 2 × 5 × 5 × 7 × 7 × 7. In this factorisation, we

find that there is no triplet of 5.

So, 68600 is not a perfect cube. To make it  a perfect cube we multiply it by 5.

Thus, 68600 × 5 = 2 × 2 × 2 × 5 × 5 × 5 × 7 × 7 × 7

= 343000,   which is a perfect cube.

Observe that 343 is a perfect cube. From Example 5 we know that 343000 is also

perfect cube.

Check which of the following are perfect cubes. (i) 2700 (ii) 16000 (iii) 64000

(iv) 900 (v) 125000 (vi) 36000 (vii) 21600 (viii) 10,000 (ix) 27000000 (x) 1000.

What pattern do you observe in these perfect cubes?
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114  MATHEMATICS

EXERCISE 7.1
1. Which of the following numbers are not perfect cubes?

(i) 216 (ii) 128 (iii) 1000 (iv) 100

(v) 46656

2. Find the smallest number by which each of the following numbers must be multiplied

to obtain a perfect cube.

(i) 243 (ii) 256 (iii) 72 (iv) 675

(v) 100

3. Find the smallest number by which each of the following numbers must be divided to

obtain a perfect cube.

(i) 81 (ii) 128 (iii) 135 (iv) 192

(v) 704

4. Parikshit makes a cuboid of plasticine of sides 5 cm, 2 cm, 5 cm. How many such

cuboids will he need to form a cube?

7.3  Cube Roots

If the volume of a cube is 125 cm3, what would be the length of its side? To get the length

of the side of the cube, we need to know a number whose cube is 125.

Finding the square root, as you know, is the inverse operation of squaring. Similarly,

finding the cube root is the inverse operation of finding cube.

We know that 23 = 8; so we say that the cube root of 8 is 2.

We write 3 8  = 2. The symbol  denotes ‘cube-root.’

Consider the following:

Statement Inference Statement Inference

13 = 1  = 1 63 = 216  = 6

23 = 8  = = 2 73 = 343  = 7

33 = 27  =  = 3 83 = 512  = 8

43 = 64  = 4 93 =  729  = 9

53 = 125  = 5 103 = 1000  = 10

7.3.1  Cube root through prime factorisation method

Consider 3375. We find its cube root by prime factorisation:

3375 = 3 × 3 × 3 × 5 × 5 × 5 = 33 × 53 = (3 × 5)3

Therefore, cube root of 3375 = = 3 × 5 = 15

Similarly, to find , we have,

3
1

3

3
8

3
28

3
27

3
33

3
64

3
125

3
216

3
512

3
729

3
1000

3 3375

3 74088

3
343

, we have,
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CUBES AND CUBE ROOTS   115

THINK, DISCUSS AND WRITE

74088 = 2 × 2 × 2 × 3 × 3 × 3 × 7 × 7 × 7 = 23 × 33 × 73 = (2 × 3 × 7)3

Therefore,

74088

 = 2 × 3 × 7 = 42

Example 6: Find the cube root of 8000.

Solution: Prime factorisation of 8000 is 2 × 2 × 2 × 2 × 2 × 2 × 5 × 5 × 5

So,

8000

 = 2 × 2 × 5 = 20

Example 7: Find the cube root of 13824 by prime factorisation method.

Solution:

13824 = 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 3 × 3 × 3 = 23 × 23 × 23 × 33.

Therefore,

824

 = 2 × 2 × 2 × 3 = 24

State true or false: for any integer m, m2 < m3. Why?

7.3.2 Cube root of a cube number

If you know that the given number is a cube number then following method can be used.

Step 1 Take any cube number say 857375 and start making groups of three digits

starting from the right most digit of the number.
857

ond group
↓

           

375

first group
↓

We can estimate the cube root of a given cube number through a step by

step process.

We get 375 and 857 as two groups of three digits each.

Step 2 First group, i.e., 375 will give you the one’s (or unit’s) digit of the required

cube root.

The number 375 ends with 5. We know that 5 comes at the unit’s place of a

number only when it’s cube root ends in 5.

So, we get 5 at the unit’s place of the cube root.

Step 3 Now take another group, i.e., 857.

We know that 93 = 729 and 103 = 1000. Also, 729 < 857 < 1000. We take

the one’s place, of the smaller number 729 as the ten’s place of the required

cube root. So, we get 3 857375 95= .

Example 8: Find the cube root of 17576 through estimation.

Solution: The given number is 17576.

Step 1 Form groups of three starting from the rightmost digit of 17576.

↓

3 74088

3 13824

3 8000

857

second group
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116  MATHEMATICS

17  576. In this case one group i.e., 576 has three digits whereas 17 has only

two digits.

Step 2 Take 576.

The digit 6 is at its one’s place.

We take the one’s place of the required cube root as 6.

Step 3 Take the other group, i.e., 17.

Cube of 2 is 8 and cube of 3 is 27. 17 lies between 8 and 27.

The smaller number among 2 and 3 is 2.

The one’s place of 2 is 2 itself. Take 2 as ten’s place of the cube root of

17576.

Thus,    (Check it!)

EXERCISE 7.2

1. Find the cube root of each of the following numbers by prime factorisation method.

(i) 64 (ii) 512 (iii) 10648 (iv) 27000

(v) 15625 (vi) 13824 (vii) 110592 (viii) 46656

(ix) 175616 (x) 91125

2. State true or false.

(i) Cube of any odd number is even.

(ii) A perfect cube does not end with two zeros.

(iii) If square of a number ends with 5, then its cube ends with 25.

(iv) There is no perfect cube which ends with 8.

(v) The cube of a two digit number may be a three digit number.

(vi) The cube of a two digit number may have seven or more digits.

(vii) The cube of a single digit number may be a single digit number.

3. You are told that 1,331 is a perfect cube. Can you guess without factorisation what

is its cube root? Similarly, guess the cube roots of 4913, 12167, 32768.

WHAT HAVE WE DISCUSSED?

1. Numbers like 1729, 4104, 13832, are known as Hardy – Ramanujan Numbers. They can be

expressed as sum of two cubes in two different ways.

2. Numbers obtained when a number is multiplied by itself three times are known as cube numbers.

For example 1, 8, 27, ... etc.

3. If in the prime factorisation of any number each factor appears three times, then the number is a

perfect cube.

4. The symbol denotes cube root. For example .

3 17576 = 26

3 27 = 263
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COMPARING QUANTITIES  117

8.1 Recalling Ratios and Percentages

We know, ratio means comparing two quantities.

A basket has two types of fruits, say, 20 apples and 5 oranges.

Then, the ratio of the number of oranges to the number of apples = 5 : 20.

The comparison can be done by using fractions as, 
5

20
 = 

1

4

The number of oranges is 

1

4

th the number of apples. In terms of ratio, this is

1 : 4, read as, “1 is to 4”

Number of apples to number of oranges = 

20 4

5 1
=

  which means, the number of apples

is  4 times the number of oranges. This comparison can also be done using percentages.

There are 5 oranges out of 25 fruits.

So percentage of oranges is

 

5 4 20
20%

25 4 100
× = =

OR

[Denominator made 100].

Since  contains only apples and oranges,

So, percentage of apples + percentage of oranges = 100

or percentage of apples + 20 = 100

or percentage of apples = 100 – 20 = 80

Thus the basket has 20% oranges and 80% apples.

Example 1: A picnic is being planned in a school for Class VII. Girls are 60% of the

total number of students and are 18 in number.

The picnic site is 55 km from the school and the transport company is charging at the rate
of ̀  12 per km. The total cost of refreshments will be ̀  4280.

Comparing Quantities
CHAPTER

8

By unitary method:

Out of 25 fruits, number of oranges are 5.

So out of 100 fruits, number of oranges

= 
5

100
25

×  = 20.

OR

 =
1

4

 =
1

4

 =
20

5
 =

4

1
=

 =
5

25
 =

20

100
 =

4

4
× =20%=

`
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118  MATHEMATICS

Can you tell.

1. The ratio of the number of girls to the number of boys in the class?

2. The cost per head if two teachers are also going with the class?

3. If their first stop is at a place 22 km from the school, what per cent of the total

distance of 55 km is this? What per cent of the distance is left to be covered?

Solution:

1. To find the ratio of girls to boys.

Ashima and John came up with the following answers.

They needed to know the number of boys and also the total number of students.

Ashima did this John used the unitary method

Let the total number of students There are 60 girls out of 100 students.

be x. 60% of x is girls. There is one girl out of 
100

60
 students.

Therefore, 60% of x = 18 So, 18 girls are out of  how many students?

 =  18 OR Number of students = 

or,  x =  = 30                  = 30

Number of students = 30.

So, the number of boys = 30 – 18 = 12.

Hence, ratio of the number of girls to the number of boys is 18 : 12 or  = .

 is written as 3 : 2 and read as 3 is to 2.

2. To find the cost per person.

Transportation charge = Distance both ways × Rate

= ` (55 × 2) × 12

= ` 110 × 12 = ` 1320

Total expenses = Refreshment charge

+ Transportation charge

= ` 4280 + ` 1320

= ` 5600

Total number of persons =18 girls + 12 boys + 2 teachers

= 32 persons

Ashima and John then used unitary method to find the cost per head.

For 32 persons, amount spent would be ̀  5600.

The amount spent for 1 person = ̀   = ̀  175.

3. The distance of the place where first stop was made = 22 km.

 =
60

100

 =
18×100

60

× x = 18  =
100

60
× 18

 =
18

12
 =

3

2
= .

`
`

` `

`

` `

`

`

 =
3

2

 =
5600

32
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 =
22

55
 =

100

100

 =
100

100

 =
22

55
=

She is multiplying

the ratio by

and converting to

percentage

= 40%

= 1

×

 =
22

55

 =
1

2

1  =
1

2

 =
1

2

 =
1

1

 =
1

2
1

 =
1

2
1

2

`
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120  MATHEMATICS

6. If 60% people in a city like cricket, 30% like football and the remaining like other

games, then what per cent of the people like other games? If the total number of

people is 50 lakh, find the exact number who like each type of game.

8.2 Finding the Increase or Decrease Per cent

We often come across such information in our daily life as.

(i) 25% off on marked  prices (ii) 10% hike in the price of petrol

Let us consider a few such examples.

Example 2:  The price of a scooter was ̀  34,000 last year. It has  increased by 20%

this year. What is the price now?

Solution:

OR

 Amita said that she would first find

the increase in the price, which is 20% of

` 34,000, and then find the new price.

20% of ` 34000 = `

= ` 6800

New price  = Old price + Increase

= ` 34,000 + ̀  6,800

=  ̀40,800

Similarly, a percentage decrease in price would imply finding the actual decrease

followed by its subtraction the from original price.

Suppose in order to increase its sale, the price of scooter was decreased by 5%.

Then let us find the price of scooter.

Price of scooter = ` 34000

 Reduction = 5% of ̀  34000

= ` 
5

34000
100

×  = ` 1700

New price = Old price – Reduction

= ` 34000 – ` 1700 = ` 32300

We will also use this in the next section of the chapter.

8.3  Finding Discounts

Discount is a reduction given on the Marked Price

(MP) of the article.

This is generally given to attract customers to buy

goods or to promote sales of the goods. You can find

the discount by subtracting its sale price from its

marked price.

So, Discount = Marked price – Sale price

Sunita used the unitary method.

20% increase means,

` 100 increased to ` 120.

So, ̀  34,000 will increase to?

Increased price = `
120

34000
100

×

= ̀  40,800

`

`

`

`
`

`

`

`
`

`

` ` `

`

`

 =
20

100
× 34000
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Example 5. In a Tender Marup* with 100 members each subscribing Rs 200 each per month, 
a member tendering Rs 12000, is declared the winner. Find the amount to be refunded to 
each member, if the agentis fee together with the other expenses for the draw is Rs 150.

Solution : Here, number of members  =  100.

 Subscription of a member   =  Rs 200 per month.

 Agentis fee and other expenses =  Rs 150.

 Tendered amount   =  Rs 12000.

 Assured sum of the Marup  =  Rs (200 ×100)

      =  Rs 20000.

      =  Rs 20000 – 12000 – 150

      =  Rs 7850.

 Since it is a tender marup, the total refunded amount is to be distributed equally 
among all the members (including the past winners).

    \ amount to be refunded to each member  =

       = Rs 78S 50.
________________________________________________________________________

 * A tender marup is one in which a winner is chosen neither by lot nor by negotiation. 

In this type of marup, interested members who are not the previous winners, tender to 

accept different sums of money in lieu of the assured amount of the marup. The member 

who tender the least amount is normally chosen as the winner. The difference between the 

assured amount and the winneris award is divided equally among the members.
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JUST FOR FUN
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