4. Cubes and Cube-Roots

(Including use of tables for natural numbers)

EXERCISE 4(A)

Question 1.

Find the cube of :

(7

(i) 11

(iii) 16

(iv) 23

(v) 31

(vi) 42

(vii) 54

Solution:
()(7)2=7x7x7=343

(i) (112 =11 x11 x 11 = 1331
(iii) (16)* =16 x 16 x 16 = 4096
(iv) (23)* =23 x 23 x 23 = 12167
(v) (831)*=31x31x31=29791
(vi) (42)2 =42 x42 x42 =74088
(vii) (54)* =54 x 54 x 54 = 157464

Question 2.

Find which of the following are perfect cubes :
(i) 243

(i) 588

(iii) 1331

(iv) 24000

(v) 1728

(vi) 1938

Solution:



w243 =3 x3x3x3
=(3x3x3)x3
=3 x3
. 297 is not a perfect cube.
{ujl 588
2,588
20204
7:147
T|"I

SB8=2x2xTxTx3
. 588 is not a perfect cube.
(m} 1331

111331

SA330 =11 = 11 = 11 =(11Y
. 1331 is a perfect cube.
{:v) 24000
24000 =2 % 22 x 22D I xS§ox
5x5
=2y x (2P x (5 =3
*. 24000 is not a perfect cube.



(v) 1728

2(1728
21864

1728 =2x2x2x%x2x2x2x3%x3x3
=2y = 2 x 3
. 1728 is a perfect cube.
(vi) 1938

2/1938
3936

7323

!
1938 =2x3x17 x19
1938 is not a perfect cube.

Question 3.

Find the cubes of :
(2.1

(i) 0.4

(iii) 1.6

(iv) 2.5

(v) 0.12

(vi) 0.02

(vii) 0.8

Solution:



| i . 23_ 21x21x21
M21=C1={75) = Toxiox1io
9261 _ o261
T 1000
| 4y _ 4x4x4
(i) 04 =047 =175] = Toxiox10
- 0064
1000
i) 1.6 = (1.6)° = E]a - 16x16x16
(iii) 1.6 = (1.6)° = 10/  10x10x10
_ 40% = 4.096
i ln{m - -
iv) 2.5 = (2.5) = EB‘M
(iv) 25 = (2.5) = 10) ~ 10x10x10
15623 s 62
o100
012 (0127 = 12 3_ 12x12x12
(v) 0.12=00-12)"= {750 ) = T00x100x100
_ 118 001728
© 1000000
) - ,_[ 2 T _ 2x2%2
(vi) 0.02=(0.02) = | To0 ) = T00x100x100
8
= 0.000008

~ 1000000



8 3 Bx8x8
(vii) 0.8 = (0.8) = | 7~

10)  10x10x10
512
= 7000 - 0.512
Question 4.
Firp}d the cubes of :
U
(i) 3
10
(i) T3
(iv) 1f
(v) 232
Solution:
3 (3) _ 3x3x3 _ 27
O 37=1\37) = 777 _ 383

8 [8) 8x8x8 512
(i) 5 =

9 - Ox0x9 - 729

10 (10)* _ 10x10x10 _ 1000
() 3 7(3) " Bxix3z ~ 2197

2= (12) - (222] (2]
_ 9x9x9 729 nzﬁ
T IxTxT 343 343

i 1Y (5Y
w23 =(23) = 3]

; 5x5x%x5 B 125 _ ]52
T 2x2x2 8 8-
Question 5.

Find the cubes of :
(i) -3



(i) -7

(iii) -12

(iv) -18

(v)-25

(vi) -30

(vii) -50

Solution:
H-3=(3P=3x3x3
=3 x3 x3)=-27

(i) =T = (<TY = =T x =T x =7
=(7x7x7)=-343

(i) =12 = (-12)' = 12 x =12 x =12
=12 % 12 x 12) = -1728

(iv) —18 = (=18 =18 x —18 = 138
= {18 x 18 x 18) = —5832

(v) =25 = (=25)* = -25 x -25 x 25
= (25 % 25 x 25) = 15625

(vi) =30 = (=30)* = =30 = =30 = =30
= —(30 = 30 x 30) = -27000

(vii) =50 = (-50)* = —50 = -50 x -50
= 50 = 50 x 50) = —125000

Question 6.

Which of the following are cubes of:

(i) an even number

(ii) an odd number

216, 729, 3375, 8000, 125, 343, 4096 and 9261.
Solution:



w216 =2x2x2x3 x3 x3

=(2) x (3 = (6)

v T29=3 x 3 x 3 x3Ix3Ix3
729

243

) 13 ua o
' oa

I
|
i
|
f

= (3) x (3 = (9
w3375 =5x5x5x3x3x3

5| 3375
5,675
51135

3.27
39



= (5)' = (3) = (15)
:» 8000 = 20 x 20 x 20 = (20)°

20 8000

Lajw| i
LN

w343 =T x 7 x7=(7)
71343

749
7.7
Nl
4096 =2 x2%x2x2x%x2x2x2x2x2
x 2 x2 =2

| 4096
2048

12 B2 112|121 1211212
i n
—_—
]

.hL

=(2) = (2) x (2 x 2) = (16)’
(i) Cubes of an even number are 216, 8000, 4096.
(ii) Cubes of an odd number are 729, 3375, 125, 343, 9261.

Question 7.
Find the least number by which 1323 must be multiplied so that the product is a perfect



cube.

Solution:

The prime factor of 1323 are =3 x3x3x7x7
=(3x3x3)x7x7

Clearly, 1323 must be multiplied by 7.

Question 8.

Find the smallest number by which 8768 must be divided so that the quotient is a
perfect cube.

Solution:

. 2| 8768
The prime factor of 8768 are 54384

=2x2x2x2x2x2x137
=(2x2x2)x(2x2x2)x137
Clearly, 8768 must be divided by 137.

Question 9.
Find the smallest number by which 27783 be multiplied to get a perfect square number.
Solution:

3,27783

39261

3 3087

=3x3Ix3xIxTxTx7]
=(3x3x3)x(TxTxT)x3

Clearly, 27783 must be multiplied by 3 x 3
=9

Question 10.

With what least number must 8640 be divided so that the quotient is a perfect cube?
Solution:



The prime factors of 8640 are
2 8640

=2x2x2x2x2x2x3x3FIx3Ix§
=@x2x2)x(2x2x)x(3x3x3)
% 5

Clearly, 8640 must be divided by 3.

Question 11.

Which is the smallest number that must be multiplied to 77175 to make it a perfect
cube?

Solution:
The prime factors of 77175 are

377175
3,

=3 x3JIx5x5xTxTx7
=(TxTx7)x3IxJx5x35

Clearly, 77175 must be mulitiplied by 3 x 5
=15



EXERCISE 4(B)

Question 1.
Find the cube-roots of :
(i) 64

(i) 343

(iii) 729

(iv) 1728

(v) 9261

(vi) 4096
(vii) 8000
(viii) 3375
Solution:

(H64=136a =(2x2x2)x(2x2x2)
=2 x2=4

z

lad
-2

!M|N:H:M|M;M
=)

?rqitniw!

(i) 343=3343 =T x1x7=17

343

9
7

7

[t o e




(i) 729 = {720 = (3 x 3 x 3) x (3 x 3 x 3)

(iv) l?28=3..,,"i?23 =2x2x2)x(2x2x2)
x(3x3x3)
=2x2x3=12"

|t..1

1728

[ |l (L [ 1D B2 (R [ 1D 1D
|
|




(v) 9261 = 39261 = (3 x3 x3) x (7 x7x7)
=3x7=2]

19261
3087
1029

343
49

7
1

|=-.I|-.l--.l|w]w|u

(vi) 4096-3,;‘4096=(2x2x2)x(2x2x2)
x(jx2x2)x(212x2}
=2x2x2x2=16

4096

(89|12 03] B3 [1 [1 [BI [ 1283 [ B[ 1319
T
!
i

(vii) 8000 = 3/8000 = (4 x 4 x 4) x (5 x 5 x 5)
=4 x5=20

418000
4 1 2000



(viii)3375 = 33375 = (5 < 5% 5) x (3 x 3 x 3)
=5x3=15

3375
1675

135
27

w!u|m!mpm

I
L

Question 2.
Finaq the cube-roots of :

(iv) 64 x 729
(v) 64 x 27

(vi) 729 x 8000
(vii) 3375 x 512



Solution:

27 J21 ABx3x3 3

D) &5 ~ %4 ~ Jixaxa 4
o125 125 5x5xS
() 376 ~ V216~ J6x6x6

43 383 IxTxT 7
(1) 5122%,{;2../?—;«5??:5
(iv) 64 x 729 = 364x729

= J4x4x4x9x9x9 =4 x9 =736
(v) 64 x 27 = Y6ax27

= J4x4x4x3x3x3 =4x3=12
(vi) 729 = 8000 = 3/729x8000

= JI9x9x9%20x20x20
=9 x 20 =180

(vif)y 3375 = 512 = 3/3375x512

= J15%x15%x15x8x8x8
=]15x8=120

ol

Question 3.
Find the cube-roots of :
(i) -216

(i) -512
(m)-1§31

(iv) =
W7,

(vi) 333

(vii) -2197
(viii) -5832
(ix) -2744000
Solution:



() 216 = Y316 = V66776 - -6
() 512 = Y572 = JFx 88 =8
(iii) =1331 = 3/_1331

= J=1Ilx=11x-11 =-11
iy ~2L o 3333
" 12s J12s  Vsxs5xs 5

-64 V-64 B V-dx—4x—4 4
O35 =W Vreaxa 7

512 512 8x8x8 8
{'P.E —_— = e = —e———_— = ——
343 343 TxT=7 7

(vii) =2197 = 3/-2197

= 3YC13x-13x-13 =-13

(viii)-5832 = 3/-5832



= J=2x-2x-2x-3x-3x-3x-3x-3x-3
=-2x-3x-3=-18

(ix) ~2744000 = 3/~2744000

744000

(2
2, 1372000
6

86000 -

7. 343000

e e e e

'—Ix—ﬁx—zx—?x—?’x—?
Vx-10x-10x-10
= 2 x -7 x—10=-140

Question 4.

Find the cube-roots of :
(i) 2.744

(i) 9.261

(iii) 0.000027

(iv) -0.512

(v) -15.625

(vi) -125 x 1000
Solution:



_ #2x2x2x?x?x?
- 10x10x10

2x7 14

0 10

1.4

9261 J3X3K3xTxTx?

) ., _
(i) 9.261 Jlﬂﬁﬂ 10%10x 10

39261
3 3087
3.1029
7343
749

’ 27
(iif) 0.000027 = 1000000

3 Ix3Ix3 _ 3
100 %100 %100 100

=0.03



() 0512 = J_E . J_s_s_ﬂ
T 1000 10x10x10

-8

10

[-15625
- 3
(v) -15.625 1000

15625

=-0.8

.Lnimlf.n't,n:m
[y}
2
Lh

J—-{Sxﬁxﬁ}x{ﬁxixﬁ}

10x10x10
-5x35 =25
T T

(vi) =125 x 1000 = /=125%100

= J=(5x5x3)x (10x10x10)
= -5 x 10 = =50

Question 5.

Find the smallest number by which 26244 may be divided so that the quotient is a
perfect cube.

Solution:

The prime factors of 26244 are



2] 26244

2113122

=2x2x3x3x3x3x3IxIx3Ix3
=(B3x3x3)x(B3x3x3) x3x3Ix2x2

Clearly, 26244 must be divided by
3x3x2x2=36

Question 6.

What is the least number by which 30375 should be multiplied to get a perfect cube?
Solution:

The prime factors of 30375 are

30375
10125

m*wlu|m[u
— i
— |
b =]
Lnlun

[l
| —

=3x3x3Ix3FJxIx5XFI*S
=(3x3%x3)x(5x5x5x3x3
Clearly, 30375 must be multiplied with 3

Question 7.

Find the cube-roots of :
(i)700x2x49x5
(ii))-216 x 1728

(i) -64 x -125

1
(v) 50

(v) =131
(vi) 250.047



(vii) -175616
Solution:
(Y700 x2 =49 %5

i A e
=
U

=2x2x5x5x7x2xTxTx35
=@2x2xYxBx5x5)x(T=xTx7)
=2x5x10=70

(i) -216 = 1728

2{216  2/1728
21108 21864
2|54 2]a32
3(27  [216
319
33

1

= {2x2x2x3x3x3)x2x2x2x
2x2x2x3x%x3x%3)
= 2x3x2x2x%x3=-]2

(iii) —64 x —125
= {4 x4x4)x—~H5%x5x35)
=4 x -5=20

27 Ix3x3 3

(V) =343 = 7x7x7 = 7

x

729 Ox9x9) 9

V) Ti331 T —qaxtixiy T
) 250047
(vi) 250.047 = 1000

| Lad
o
%
-]

=] | =l --1|ui:.u'-|wiu|m
W ol
[
(=2
-]




(3x3x3)x(3x3x3)x(TxTxT)

(10x10x10)
Ix3xT 63
=" " 108

(8 [N8[ 00
| =
Lad
&
E

e el il e bl b i

=_[(‘2x2x2)x(2x2x2}x{2x2x2)
x(1x7%7)
=2x%x2x2x7T]=-56
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