Chapter 7. Cube and Cube Root

Question 1

Find the cubes of the following numbers:

Solution:
(i) (7)° = 7x7x7 =343

(i) (12)° =12x12x12=1728
(i) (21)% =21 x21x21=9621

(iv) (100)3 =100 x 100 x 100 = 1000000
(v) (302)% =302 x 302 x 302 = 27543608

Question 2

Write cubes of all natural numbers between 1 and 20 and verify the following

statements:

(a) Cubes of all odd natural numbers are odd.
(b) Cubes of all even natural numbers are even.

Solution:
(2)3=8,(3)%= 27, (4)°= 64, (5)° =125, (6)® = 216, ... (19)=6850.

(a) Yes, cubes of all odd natural numbers are odd.
(b) Yes, cubes of all even natural numbers are even.



Question 3

Write cubes of 5 natural numbers which are multiples of 3 and

verify the following:
"The cube of natural number, which is a multiple of 3 is a multiple of 27"

Solution:
(3)%=3x3x3=27
(6)°=6x6x6=216
(9)°=09x9x9=729
(12)3=12%x12x12=1728
(152 =15% 15x 15=3375

Verification:

(3)°
(6)°
(9)
(12)
(15)

27 =27 %1
216=27x8
729=27x27
1728 =27 = 64
337T5=27x125
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. 'The cube of natural number, which is a multiple of 3 is a multiple of 27"



Question 4

Write cubes of 5 natural numbers which are of the form 3n+1 (e.g 4,7, 10, ...) and
verify the following: 'The cube of a natural number of the form 3n +1 is a natural
number of the same form'.

Solution:

The 5 natural numbers which are of the form 3n+1 (e.g 4,7,10, ..) are as follows:
3¥1+1=3+1=4

Jx2+1=06+1=7

3x3+1=9+1=10

3xd+1=12+1=13

3x¥3+1=15+1=16

The cubes of 5 natural numbers which are of the form 3n+1 (e.g 4, 7,10, .._) are as follows:

4P =4x4x4=64
3= 7 %7 x7 =343
1¥F=10%10%10= 1000
138 =13 %13 %13 = 2197
P=16%16x 16 = 4096

Verification:

64=3 221 +1
343=3=114+1
T000=3=333+1
2197 =3 =732 +1
A096 =3 = 1365 +1



Question 5

Write cubes of 5 natural numbers which are of the form3n+2 (e.g. 5, 8, 11,
...) and verify the following: The cube of a natural number of the form 3n+ 2isa
natural number of the same form'.

Solution:

The 5 natural numbers which are of the form 3n+ 2 (e.g 5, 8,11, ) are as follows:
3x1+2=3+2=35

3x2+2=6+2=8

3x3+2=9+2=11

Ix4+2=12+2=14

Jx5+2=15+2=17

The cubes of 5 natural numbers which are of the form 3n+2 (e.g 5, 8,11, ...) are as follows:

5 x5x5=125

(
(8 x§x8=512
(11)¥=11x11%11=133
(14)

(
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143 =14x14 %14 = 2744

173 =17%x17%x17=4913
Verification:

125 =3=41+2

512 =3=170+2

1331 =3x443+2

2744 =3x014+2

4913 =3%1637+2

. 'The cube of a natural number of the form 3n + 2 is a natural number of the same form'.



Question 6

Which of the following numbers are perfect cubes? 1728, 106480

Solution:
1728
264
432
216
108
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1728 =2 w2 w22 mZwZnIn=x3
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=(2¥x 2%« 3% = (2 x 2x 3)*
Therefore cube rootof 1728 = 3«!'1?28 =12

Hence 1728 is a perfect cube,
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106480 = 2x2=2x2xEx]l1x11x11
=(2¥x2x5x 119 =({2=x11P¥=x2=x5

In the above factorisation 2 = & remains after grouping in triplets Therefore
106480 iz not a perfect cube,



Question 7

What is the smallest number by which 392 must be multiplied so that the product
is a perfect cube ?

Solution:

3092 =2x2x2xTx7

7 occurs as a prime factor only twice.

Hence, 7 is the smallest number by which 392 must be multiplied so that the product is
a perfect cube.
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Question 8

What is the smallest number by which 8640 must be divided so that
the quotient is a perfect cube ?

Solution:

BOA0 =2 n 2R 22223 n3In3IxnD

5 occurs as a prime number only once.

Hence, 5 is the smallest number by which 8640 must be
divided so that the quotient is a perfect cube.
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Question 9

If one side of a cube is 13 metres, find its volume.

Solution:
The volume of a cube = (side)® = (13)® = 2197m?.

Question 10

Find the cube root of:
(i) 343 (ii) 1000 (jii)2744 (iv) 74088

Solution:
343 =T=T7Tx=x7

7 |343
7] 49
7
s Frwawr =T

(1000 =2=x2x2=x5x5x=5

2 11000
[ 500
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S Foon =Yewznzusxwsxs=2x5=10
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(i) 2744 =2x2%x2xTx7x7
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(V) 74088 =2x2x2x3x3x3I=xT=7=7T
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Question 11

Find the cube root of 125.

Solution:
125
-1

124
- 7

117
-3
98
=37
&1
=61
i

Since we had to subtract five times, therefore, 325 _¢

Question 12

Multiply 137592 by the smallest number so that the productis a
perfect cube. Also, find the cube root of the product.

Solution:

137592 = 2223337713
The number 7 and 13 should be multiplied once and twice
respectively so that the product is a perfect cube.
. The smallest number by which 137592 must
be multiplied = 71313=1183

The required product = 137592 x 1183 = 22X 2333 xTxTx13x7x13x13
=(23x3Fx7Ix139

=(2x3x7x13)3

1375921183 = 2x3x T x13

= 546



Question 13

Divide the number 26244 by the smallest number so that the quotient is a perfect
cube. Also, find the cube root of the quotient.

Solution:
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26244 = 2x2x3%3xFn3xJxF=3=3

2%2% 3% 3 = 36 is the smallest number by which 26244 must be divided so that the quotient is a perfect
cube.
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Question 14

The volume of a cube is 512cubic metres. Find the length of the side of the cube.

Solution:
We know that, the volume of a cube =.{sidle]|3
The length of the side of a cube = 1z = Fowzwznzxznznznzxz =2x2x2=8m




Question 15

Which of the following numbers are cubes of negative integers?
(a)-64 (b)-2197 (c)-1056  (d)-3888

Solution:
(a) 64 =2x2x2x2x2%2
%’a:%'zxzxzxzxzxz =Zu 2=4

F—ea =—Fea =

-64 is a cube of -4 a negative integer.

(by 2197 =13x13x13
o197 =Faxia=is =13
H 7197 =-H7197 = 13

. -2197 is a cube of -13 a negative integer.

(c) 1056 = 2x2x2x2x2x3x11

In the above factorisation 2 x 3 x 3 x 11 x 11 remains after grouping in triplets. Therefaore, 1056 is not a
perfect cube.

Hence -1056 is not a cube of negative integer.

(d) 388B=-2x2x2x2x3x3x3x3x3

In the above factorisation 2 x 3 x 3 remains after grouping in triplets. Therefore, 3888 is not a perfect
cube.

AoddE SPLE L H LK R R JE JE R d =2 J d=10d

J-cE3z =-35332 = 15
Question 16

Find the cube roots of:
(@)-125 (b)-5832 (c)-17576

Solution:

(@) 125 = SxX5x5
25 =Foxsxs =5
J1z5 =5 ==

(b) 5832 = 2x2x2x3x3x3x3x3x3
Foe3r = Y on r w3 AR 3nIn I =2 33 =15

%—583 =—%§E|3 =-13

(c) 17576 = 2x2x2x13x13x13

Firere = FonmnEnlin1Gn13 = 2x15=26
17576 = SA7576 =-26




Question 17

Find the cube root of each of the following numbers:
1.8 x64
2.(-216) x 1728
3. 27 x (-2744)
4. (-125)x(-3375)
5. -456533
6. -5832000

Solution:
(1) 8 x064=2x2x2x2x2X2%2X2%2

Haved =zuznz =5

(2) 216 x 1728 = 2x2x2x3INININ2A2H2H2K2 %2 3Ix3X3
ﬁl{—ZlE-]lx 1728 =—Zn3x2nind)=-72

(3) 27 % 2744 = 33NN 2N2HTHATHT

35?}:{—2?44 =A3x2x =42

(4) 125 x 3375 = 5x5x5Hx3In3IxIx5x5x5

H 1751w —2=751 =5 A% 5 =75
I[El:l 5832000 = 5832 ¥ 1000 = 2x2¥2¥3NINIXINININ2U2H2NENEND

H-5832)=1000 =—{2xFxIx2x 5)=-180

Question 18
Find the cubes of the following by multiplication.
w4

{ii) 23
(i) 3030

Solution:
(i) (-4)%=(4) x (4) x (4) = -64

(i) (23)° =23 x 23 x 23 = 12167

(iii) (3030)° =3030 x 3030 x 3030 = 27818127000.



Question 19

Find the cube of the following rational numbers:
(i)1.4

Solution:
(143 =14x14%14=2744.

Question 20

By what number would you multiply 231525 to make it a perfect cube?

Solution:

The prime factorisation of 231525is5x5x3x3x3x7x 7 x 7,

The number that must be multiplied in order that the above product is a perfect
cube is 5.

Therefore, Cube root of 2315625 x5is5x 3 x 7 = 105.



