4. Cubes and Cube Roots

Exercise 4A

1. Question

Evaluate:

(i) (8)3

(i) (15)°

(iii) (21)3

(iv) (60)

Answer

(i) To calculate the cube of (8)3

We have to multiply the given number three times;
= (8 x 8 x 8) =512

So, 512 is the cube of 8.

(i) (15)°

First multiply the given number three times;
= (15 x 15 x15) = 3375

So, 3375 is the cube of 15

(iii) (21)3

First multiply the given number three times;
= (21 x 21 x 21) = 9261

9261 is the cube of 21.

(iv) (60)3

First multiply the given number three times;
= (60 x 60 x 60) = 216000

216000 is the cube of 60.

2. Question

Evaluate:

(i) (1.2)3

(i) (3.5)3

(iii) (0.8)3

(iv) (0.05)3

Answer

(i) To calculate the cube of (1.2)3

We have to multiply the given number three times;
=(12x12x12)=1.728

Now by converting it into fraction we get,



_ 1728

" 1000

216

125

(ii) To calculate the cube of {3.5]3
We have to multiply the given three times;
= (3.5 x 3.5 x 3.5) = 42.875

Now by converting it into fraction we get,

_ 42875
1000

(iii) To calculate the cube of (0.8)3
We have to multiply the given number by its power;
= (0.8 x 0.8 x 0.8) =0.512

Now by converting it into fraction we get,

_ 512
1000

(iv) To calculate the cube of (0.05)3
We have to multiply the given number by its power;
= (0.05 x 0.05 x 0.05) = 0.000125

Now by converting it into fraction we get,

_ 125
1000000

1

8000
3. Question

Evaluate:

G (4 o (10)
O 5 )7

3

3

AL T
(iii) \15) (iv) 115

Answer

a3
0 (3)
By multiplying we get,
(4 4 4)

7 7 7

64
)

64

So, cube ofg is (E)



e)

Multiplying the given number three times we get,

_(10 10x10)
“\n*n’n
_(1000)
~\1331

Multiplying the given number three times we get,
( 1 1 1 )
=|l—=X—=X—
15 15 15
(7
~\3375

(1)

Multiplying the given number three times we get,

()

B (13 13 13)
=\10* 10" 10
B (2197)
~\1000

4. Question

Which of the following numbers are perfect cubes? In case of perfect cube, find the number whose cube is
the given number.

(i) 125 (ii) 243

(iii) 343 (iv) 256
(v) 8000 (vi) 9261
(vii) 324 (viii) 3375
Answer

(i) 125

First find out the prime factors of 125,



5125

125 = 5x5x5

As we see a group of three 5 is made, which we can also be write as 53;
So, 125 is the product of triplets of 5.

Therefore, it is the perfect cube.

(ii) 243

The prime factorization of 256 is shown below:

31243

243 =3 x3x3x3x3

To be a perfect cube the prime factors of number should make a group of 3 but as we can see here more
than 3 numbers are available in prime factors.

So, 243 is not the perfect cube.



(iii) 343

The prime factorization of 256 is shown below:

71343

33 =7x7x7

As we see a group of three 7 is formed, which we can also be write as 73;
So, 343 is the product of triplets of 7.

Therefore, it is the perfect cube.

(iv) 256

The prime factorization of 256 is shown below:



2256

2128

256 = 2X2X2X2X2X2%X2X%X2
If the prime factors are not making the pairs of three so the number is not perfect cube.
(v) 8000

The prime factorization of 8000 is shown below:



2 | 8000

214000

2] 2000

211000

2 | 500

2 |250

5125

8000 = 2x2x2x2x2x2x5x5x%5

As we can see three pairs can be made of the above prime factors, which are 23, 23, and 5°.
So, 8000 can be expressed as the product of the triplets of 2, 2 and 5, i.e.

23 x 23 x 53 =203

Therefaore, 8000 is a perfect cube.

(vi) 9261

The prime factorization of 9261 is shown below:



319261

3| 3087

311029

71343

9261 = 3X3x3x7x7x7

As we can see two pairs can be made of the above prime factors, which are 33, and 73.
So, 9261 can be expressed as the product of the triplets of 3 and 7, i.e.

3x73=213

Therefaore, 9261 is a perfect cube.

(vii) 5324

The prime factorization of 5324 is shown below:



2 |5324

2 |2662

11 {1331

11 |121

11 |11

5324 = 2x2x11x11x11
Therefore, 5324 is not a perfect cube.
(viii) 3375

The prime factorization of 3375 is shown below:



3| 3375
a|us
alo
sl
s
os
s

3375 = 3x3x3x5x5x5

As we can see two pairs can be made of the above prime factors, which are 33, and 53.
So, 3375 can be expressed as the product of the triplets of 3 and 5, i.e.

33 x 53 =153

Therefaore, 3375 is a perfect cube.

5. Question

Which of the following are the cubes of even nhumbers?

(i) 216 (ii) 729

(iii) 512 (iv) 3375

(v) 1000

Answer

By the rule for even numbers, the cubes of even numbers are always even.
So, first we have to look for which given numbers are even.

216, 512 and 1000 are the even numbers.

Now, the prime factorization are as follows:



2| 216

2108

2|54

class24

5216 = 2X2X2X3%x3%3




2| 512
21256

2128

class24

512=2X2X2X2X2X2x2x2x2 =23 x 23 x 23 =83



2 {1000
o
am
sl
oa
as
+

2. 1000 = 2x2x2x5%5%5 = 23 x 53 = 103

Therefore, we can say that 216, 512 and 1000 are the cube of even numbers.
6. Question

Which of the following are the cubes of odd numbers?

(i) 125 (ii) 343

(iii) 1728 (iv) 4096

(v) 9261

Answer

By the rule for odd numbers, the cubes of odd numbers are always odd.

So, first we have to look for which of the given numbers are odd.

125, 343 and 9261 are the odd numbers.



5125

5125 = 5x5x5 = 53

class24

343 = 7xTx7 =73



319261

3| 3087

311029

71343

9261 = 3x3x3x7x7x7 =33 x 73 =213

As we can see, odd numbers are the cubes of odd number.

Therefore, 125, 343 and 9261 are the cubes of odd numbers.

7. Question

Find the smallest number by which 1323 must be multiplied so that the product is a perfect cube.
Answer

Let’s find out the prime factors of the given number,



311323
sl
s
i
i
=

1323 =3x3x3x7x7

As we can see, one 7 is required to make the pair of two triplets. So, 7 will be the smallest number to
multiply 1323 to make it the perfect cube.

8. Question
Find the smallest number by which 2560 must be multiples so that the product is a perfect cube.
Answer

Let’s find out the prime factors of the given number,



2| 2560

21280

2 | 640

21320

2| 160

L2560 =2Xx2xXx2Xx2Xx2x%x2x2x%x2x%x2x%x5

As we can see, to make the pair of 4 triplets two 5 are required, which is 5x5.

So, 25 will be the number multiplied to 2560, to get the perfect cube.

9. Question

What is the smallest number by which 1600 must be divided so that the quotient is a perfect cube?
Answer

Let’s find out the prime factors of the given number,



2 | 1600

21800

2 400

21200

2 (100

1600 =2 x2x2x2xXx2x2x5x%x5

So, in these two pairs of 2 triplets, two 5 are extra. Therefore to get the perfect cube we have to divide the
given number by 5x5, which is 25.

10. Question
Find the smallest number by which 8788 must be divided so that the quotient is a perfect cube.
Answer

Let’s find out the prime factors of the given number,



2 | 8788

2 | 4394

13 | 2197

13169

13 (13

8788 =2x2x13x 13 x 13

So, in this pair of triplets, two 2 are extra. Therefore to get the perfect cube we have to divide the given
number by 2x2, which is 4.

Exercise 4B

1. Question

Find the value of each of the following using the short-cut method:
(25)3

Answer

Let'stake,a=2andb =5

So, by using the formula,

We have a3+3a2b+3ab2+b3



Xx2|x15(x6 | x5

8 60 150 | 125

+7 [ +16 | +12

15 |76 162

Keep the digits

By taking the highlighted digits only,

We get;

15625 = 3(25)

2. Question

Find the value of each of the following using the short-cut method:
(47)3

Answer

Let'stake,a=4andb =7

So, by using the formula,

We have, a3 + 3a2b + 3ab? + b3

16 |16 49 49

64 |336 [588 |343

+39 | +62 | +34

103 | 398 | 622

By taking the highlighted digits only,



We get;

103823 = 3(47)0

3. Question

Find the value of each of the following using the short-cut method:
(68)°

Answer

Let's take,

a==6and

b=28

So, by using the formula,

We have a3+3a?b+3ab2+b3

36 |36 64 64

X6 |X24 |X18 [X8

216 | 864 |[1152 |512

+98 | +120 | +51

314 (984 |1203

By taking the highlighted digits only,
We get;

314432 = 3(68)[]

4. Question

Find the value of each of the following using the short-cut method:
(84)3

Answer

Let's take,

a=28and

b=4

So, by using the formula,

We have a3+3a2b+3ab2+b3



64 |64 16 16

X8 [X12|X24 X4

512 | 768 | 384 |64

+80 | +39 | +6

592 | 807 | 390

By taking the highlighted digits only,
We get;

592704 = 3(84)]

Exercise 4C

1. Question

Evaluate:

V64

Answer

By prime factorization method we get;



64 = 2X2X2X2%X2x%2
= (2X2%X2) X (2%x2%2)

4=(2x2) = 3/(2)3 x (2)°00
2. Question

Evaluate:

3343
Answer

By prime factorization method we get;



7 | 343

s

i

N
343 = 7x7x7
= (7x7%x7)

» V343 = Y73 =7
3. Question
Evaluate:

729

Answer

By prime factorization method we get;



3729

3243

729 = 3x3x3x3%x3x%3
= (3x3%x3) x (3x3x3)
-~ Y729 =(3x3)=9
4. Question

Evaluate:

31728

Answer

By prime factorization method we get;



211728

2 | 864

2 (432

2| 216

2108

1728 = 2x2x2%x2%x2x2x3%3%3
= (2X2%x2) X (2%x2%2) x (3x3x3)
=23x23x33

. Y1728 = (2x2x3) =12

5. Question

Evaluate:

Jo261

Answer

By prime factorization method we get;



319261

3 (3087

3 ]1029

7 | 343

9261 = 3x3x3x7x7x7
= (3x3%x3) x (7Tx7x7)

- 39261 = (3x7) =21
6. Question

Evaluate:

J4096

Answer

By prime factorization method we get;



2 | 4096

22048

2 (1024

2| 512

2256

2128

4096 = 2 X2 X2 X2 X2 X2 X2 X2 X2 X2 X2 x2
= (2 X2 X2) X (2 X2 x2) X (2 X2 xX2) x (2 x2 x2)

=23x23x23x23



=~ 34096 = (2 x2 x2 x2) =16
7. Question

Evaluate:

38000

Answer

By prime factorization method we get;

218000

2 4000

212000

2 | 1000

21500

21250

5125

8000 = 2 x2 X2 X2 x2 x2 x5 x5 x5
= (2 X2 x2) x (2 x2 x2) x (5 x5 x5)

=23x23x53

~ 38000 = (2 x2 x5) =20



8. Question

Evaluate:

Y3375

Answer

By prime factorization method we get;

513375

51675

5135

3375 =3 x3 x3 x5 x5 x5
= (3 x3 x3) x (5 x5 x5)

. V3375 = (3 x5) =15

9. Question

Evaluate:

J-216
Answer

By prime factorization method we get;



2216

2108

216 = 2 x2 x2 x3 X3 x3
= (2 X2 x2) x (3 x3 x3)
V—216=-(2x%3)=-6
10. Question

Evaluate:

3y-512
Answer

By prime factorization method we get;



2| 512

21256

2128

512 = 2X2X2X2X2X2X2X2X2
= (2X2%X2) X (2%X2%2) X (2%x2%2)

V-512= -3/(2x2x2)=-8
11. Question

Evaluate:

J-1331
Answer

By prime factorization method we get;



111331

11 |121

11 |11

1331 = 11x11x11 =113

V=1331= - Y11 x11x11= — (11x11x11)3=-11

12. Question

Evaluate:

27

3

64
Answer

By prime factorization method we get;

27;

27 = 3x3x%x3
64:



2|64
2fn
iR
oo
oo
s
IR

64 = 2X2X2X2%X2x%2

Now,
327 3z7
64 362
3/(3x3x3)

T Y @xzx2)x(2x2x2)

_ 3Ex3x3) 2

\[

T 3faxaxs) 4

. 32?_3
T A64 4

13. Question

Evaluate:

J125

216

Answer
By prime factorization method we get;

125



5125

216

2| 216

2108

. 3f125 V5x5x3

216 3 (@x2x2)x(@x3x3)

/5%5%5
i/6x6x6

_5
T 6

afizs _s
6

216

14. Question

class24



Evaluate:

27
125

Answer

By prime factorization method we get;

3|27
i
o
IR
27 = 3x3x%3
125

51125
o
o
N

-3
T s

15. Question

Evaluate:

-6

I

34

IS

Answer



By prime factorization method we get;

64 =2 X2 X2 x2 X2 x2
343;

7 | 343

2] 64  2[2x2x2x2x2X2
343 TXTXT
_3(-64 -4
343 7

16. Question



Evaluate:

64729

Answer

By prime factorization method we get;

class24

64 = 2X2X2X2X2x2



31729

3243

V64 x729= {64 x {729

Vax4ax4 x Y(3x3x3)x(3x3x3)

V4 x4x4x{Y9x9x%x9

=364 x729=(4) x (9) =36

17. Question

Evaluate:

J729

1000
Answer

By prime factorization method we get;



31729 21000

31243 2500

3|81 21250

3127 5|125

319 525
313 5|5
1 1

3[729 _ Y(3x3x3)x(3x3x3)
1000 /(2x2x2)x(5x5x5)

_ 3\,' 999

= 8

V10x10x10

3l 729 9

1000 10
18. Question

Evaluate:

512
343

Answer

The prime factorization of 512:



2| 512
21256

2128

class24

The prime factorization of 343:



71343

2|512  %8xBxE

343 7x7x7
_3|-512 -8
343 7

Exercise 4D

1. Question

Which of the following number is a perfect cube?
A. 141

B. 294

C. 216

D. 496

Answer

The prime factorization of 141:

3 [141
47 | 47
1

=141 = Y3 x 47

The prime factorization of 294:



2294

3147

=294 = 2x3x7x7

The prime factorization of 216:

6 | 216

=3216 = Y6 x6 X6

The prime factorization of 496:

class24



2 496
o [
2 [
ile
als
|

=3/496 = Y2 x2x2x2x%x31

So, only in case of 216 a perfect pair of three 6's is formed, Hence 216 is a perfect cube.
2. Question

Which of the following numbers is a perfect cube?

A. 1152

B. 1331

C. 2016

D. 739

Answer

Having prime factors of all the numbers we get,

= {1152

=2 Xx2x2x2x2%x2x2x3x3

=43/2 x 3 x 3 (not a perfect cube)



11 {1331

11 |121

11 |11

Y1331
Vi1 x 11 x 11

= 11 (perfect cube)

= 3/2016

= VY2X2X2X2X2X3X3x%X7

=2¥2x2%x3%x3x%x7
(not a perfect cube)

= 3/739 = no prime factors are possible

Hence, only case of 1331 a perfect triplet pair of 11’'s is formed, Hence 1331 is a perfect cube.
3. Question

Choose the correct answer: 3/512 - »

A.6
B.7
C.8
D.9
Answer

The prime factorization of 512 is :



2| 512

21256

2128

V512 = /8 x8x8=8.
4. Question

Choose the correct answer: 3125 . 64 =2
A. 100

B. 40

C. 20

D. 30

Answer

The prime factorization of 125 is :



51125

125 = 5x5x%5

The prime factorization of 64 is :

64 = 2X2X2X2%X2x%2

_V125x64= Y5 x5x5Xx4x4x4=3Y5x5x5x 4x4x4=5%x4 =
20.

5. Question

Choose the correct answer: 3’& =7
343



D. =

Answer

class24

64 =2%Xx2X2%x2x2x2



71343

343 =7 x 7 x17

3 64 3 [4xaxs \.4><4><4
343 TX'?X? \.'J"X'?X'? ?

6. Question

Choose the correct answer: 3/ 512 =7
729

A =7

D. &
9

Answer

The prime factorization of 512 is :



2| 512
21256

2128

class24

The prime factorization of 729 is :



31729

3243

729 9x9x9  3/9x9x9 )

= 3\/_5_12 _ ’J—(BXSXSJ _ "‘\(—Cswxe)___ g
7. Question

By what least number should 648 be multiplied to get a perfect cube?
A.3

B. 6

C.9

D.8

Answer

The prime factorization of 648 is :



2| 648

2324

2 (162

648 =2 X2 X2 X3 Xx3x3x3=2Xx2x2x3x3x3x%x3

So, we can see that to make it a perfect cube we should complete the pair of three 3's .
Hence, it will be multiplied by = 3 x 3 = 9.

8. Question

By what least number should 1536 be divided to get a perfect cube?

A.3

B. 4

C.6

D.8

Answer

The prime factorization of 1536 is :



211536

2|768

2384

2192

1536 =2 X2 X2 X2X2X2X2X2X2X3=2X2X2X2X2X2%x2x2x2x%x3

So, we can see that to make it a perfect cube we should eliminate one 3 from it.
Hence, it will be divided by = 3.

9. Question

Choose the correct answer: 1% | =7

A 1 27

1000



B. 227
1000

c. 2197
1000

D. none of these

Answer

We have: (1 i)3

10
&)
~ \10
2197
~ 1000

197

1000

10s. Question

Choose the correct answer: (0.8]3 =7

A.51.2

B. 5.12

C. 0.512

D. none of these
Answer

We have:

(0.8)*=0.8 x 0.8 x 0.8 = 0.512.

CCE Test Paper-4

1. Question

\3

Evaluate ; 1%; .

Answer

(1 2)3 (7)3 TXTX7 343
s/ ~ \s/ T sxsxs 125

2. Question

Evaluate 3/1096.

Answer

The prime factorization of 4096 is:



2 | 4096
22048
21024
2| 512
2 | 256

2128

class24

= {4096

= V2 X2X2X2X2X2X2X2X2X2X2X%X2



=2X2X2x2
=1
3. Question

Evaluate 3216 .343.

Answer

The prime factorization of 216 is :

2| 216

2(108

The prime factorization of 343 is:

7 (343




343 = 7x7x7

= 3216 x 343
= 3216 x /343

Ve x6x6x{Y7x7x7

—6x7
=42

4. Question

Evaluatesﬂ,
0125

Answer

B4 =2X2X2%Xx2x%x2x%x2
125,



51125

_ j_ﬁ _ a\j_(4x4x4) _ VFaxaxs

125 5x5%x5  35x5%5

|

5. Question

3

3

Choose the correct answer: | 1E =7

A 127

64

B. 227
64

23

C.g=~
64

D. none of these

- (13
-G

THTXT
T ax4x4

343

64

=sZ
64
6. Question
Which of the following numbers is a perfect cube?
A. 121
B. 169
C. 196

D. 216

Answer



From the prime factorization of 121, we get,

11 |121

11|11

121 =11 x 11

13169

1313

169 =13 x 13

21196

196 =2 x2x7x7=14 x 14



2216

2108

216 =2 X2 %x2xXx3x3X3=2%x3=6

Hence, in case of 216 perfect triplet pairs of 2's and 3’s is formed, so 216 is a perfect cube.

7. Question

Choose the correct answer: 216 .64 =2
A. 64
B. 32
C.24
D. 36

Answer



2| 216

2108

2|54

class24

216 =2 x2x2x3x3



B4 =2X2X2%Xx2x%x2x%x2

= 3216 x 64
V216 x V64

Ve x6x6xVaxax4

=6X4=24.

8. Question

Choose the correct answer: 3/ﬁ =7?
729

A.

WO~

w
ol

N b

o
NTET

Answer



7 | 343

343 =7 x 7 x7

S
N
7).
n
ke,
O

31729

3(243

m| o
I8
™|~
F
m



9. Question

By what least number should 324 be multiplied to get a perfect cube?
A. 12

B. 14

C.16

D. 18

Answer

From the prime factorization of 324 we get,

21324

2| 162

=324=2%Xx2x%x3%xXx3%x3x3=3Xx3x3%x2x2x3
So to make it a perfect cube we must complete the triplet pairs of 2's and 3's.

Hence, it will be multiplied by 2 x 3 x 3 = 18.

10. Question
Choose the correct answer: = @ =7
250
A 32
5



c. 2
5

D. none of these
Answer

From the prime factorization of 128, we get,

2128

From the prime factorization of 250, we get,



21250

5125

w
w

W
[
(5]
w

(=]
w
(=]

P
“1
w

2
/25

s
(=]

VZxZx2x2xX2X2X2

e

V2ZX5X5X5

s
(_N
ral

w
(_N
ral

w |

51. Question

Which of the following is a cube of an odd number?
A. 216

B. 512

C. 343

D. 1000

Answer

From the prime factorization of 216, we get,



2| 216

2108

class24

216 = 2X2%x2%x3%x3x%x3

From the prime factorizati



2 | 512
21256

2128

class24

From the prime factorization of 343, we get,



71343

343 = 7x7x7

From the prime factorization of 1000, we get,

2 | 1000

21500

21250

51125

216 =6x6x6
512=8x8x8
33 =7x7x7
1000 = 10 x 10 x 10

Hence, we can see clearly that 343 is a cube of an odd number.



5. Question

Fill in the blanks.

(i) = /ab = (¥a)=( )

(i) 52 =
b

(iv) (0.5)3=___

Answer

(i) = ¥ab = (Va) x (¥b)

(ii) = \E

4_03
al

a
v

ol

(i) =Y =x = —Yx .
(iv) = 0.5°

=0.5x 0.5 % 0.5
=0.125.



