6 Cubes and Cube Roots
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We’ll cover the following key points:

- Cubes
- Finding the cube of a two-digit number (alternative method).
- Properties of cubes of numbers

- Cube root of a number

- Cube root of a negative perfect cube

- Cube root of product of integers

- Cube root of a rational number

Learning Outcomes

By the end of this chapter, students will be able to:

Hi, I'm EeeBee

Still curious?
Talk to me by
scanning
the QR code.

Understand the concept of cube numbers and their properties.

Learn how to calculate the cube of a number.

Identify and understand the cube of numbers from 1 to 10.

Understand the concept of cube roots and their properties.

Learn how tofind the cube root of perfect cubes.

Identify cube roots of numbers from 1 to 10.

Solve problemsinvolving the cubes and cube roots of numbers.

Apply the properties of cubes and cube roots in real-life situations.
Understand the relationship between cube and cube root.

Develop skills in simplifying expressions involving cubes and cube roots.
Use the prime factorization method to find the cube root of a number.
Compare the cube of a number with its cube root to understand their inverse relationship.

Solve word problems involving cubes and cube roots, applying appropriate mathematical
strategies.
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Introduction

A cubeis anumber multiplied by itself three times. For
example, 3 cubed is 3 x 3 x 3, which equals 27. It'slike a

3D version of squaring a number.

1) & - % B

Oh, I getit! So, if [ have 64, h
I find the cube root of it?

Great question! The cube root of 64 is the number that, when
multiplied by itself three times, gives 64. In this case, it’s 4,
because 4 x 4 x 4 equals 64.

—e Cubes ~—

Observe the following number statements :
2’=2x2x2=83"=3x3x3=27;4=4x4x4=645 =5x5x5=125,
10° =10 x 10 x 10 = 1,000.

The above statements can also be expressed by saying that the cube of 2 is 8,
the cube of 3 is 27, the cube of 4 is 64, the cube of 5 is 125,..., the cube of 10 is

1,000. It means the cube of a number is that number raised to the power 3. In

o ), Watch Remedial
general if n is a positive number then s remedss

a=axaxaand (-a)’ = (-a) x (-a) x (-a)
Perfect Cubes
A natural number is called a perfect cube or a cube number, if it is the cube of some natural number.

In short, a natural number # is a perfect cube if n = m’ for some natural number m. Each one of the
numbers 1, 8,27, 64, 125,216, 343,512,729 and 1,000 is a perfect cube. A number a is a perfect cube

if there exists a natural number b such thata=band —a’ = (-b)’.
To check whether anumber is a perfect cube or not

To check whether a given natural number is a perfect cube or not, we factorise the number and try to

group together triplets of prime factors. If no factor is left over, we say that it is a perfect cube,

otherwise itis nota perfect cube.
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—= Finding the Cube of a Two-Digit Number (Column Method) «—

To find x’, we first find x* and then multiply it with x. Here, we discuss a method of finding x’,

where x is a two digit number.
Now, let uslearn the column method of finding cubes of 2-digit number as given below.

----------------------------------------

To find the cube of two-digit numbers \

Leta=xybea2-digit number, where x is the tens digit and y is the ones digit.

"
|
|
|
|
. . 33 2 23
| Step 1. Usetheidentify (x+y) =x+3xy+3xy +y.
| Step2. Make four columnsand write x’, 3x’y, 3xy*and y’ respectively in each column.
'|
|

|
|
I
|
|
|
|
|
|
|
|
\

Step 3. Remaining process will be same as discussed earlier for finding the square of two-digit
number.

\
AN

~

S e e e e - e o —— e —— o —— —— —— —— —— — — — —— e ——— —— - - — o ———————————————————

Example 1: Find the cube of the number 65 using the column method:

Solution: (i) Let (ab)’ = (65)°,
a

3a’b 3ab’ b’
o' =216 a’3b = 540 b*3a = 450 /H/: 5
+58 - 46\ + 124 |
274 596 @62
274 6 2 5

Hence, (65)’=2,74,625

Example?2: Is 288 a perfect cube?
288

144

72

Solution:

— [ W
— W | \O| o O\



Example 3 :

Solution:

Example4:

Solution:

Resolving 288 into prime factors, we get
288=2x2x2x2x2x3x3

Observe that the prime factors of 288 cannot be grouped into triplets
of equal factors.

Therefore, 288 is not a perfect cube.

What is the least number by which 968 should be multiplied
product is a perfect cube?

Resolving 968 asa product of prime factors, we get
968=2x2x2x11x11

We see that 2 occurs as a prime factor of 968 thrice, but 11 occurs as a
prime factor twice.

Thus, if we multiply 968 by 11, the product would be
2x2x2x11x11x11=10,648, whichisaperfect cube.
Hence, the required least numberis 11.

By what number will you divide 1,125 so that the resultant
number is a perfect cube?

Resolving 1,125 as a product of prime factors, we get
1,125=3X3 X 5x5X5

The factor 5isa triple but 3 is only a pair. Therefore, if we divide 1,125
by 3 x 3 =9, the number obtained will be a perfect cube.

——e  Properties of Cubes of Numbers «—

so th

o fo|ole e

— |

at the
968
484

242

121

11

1

1125
375
125

Properties Examples

units place end with the same digit.

1. Cubeofthe numbers0, 1,4,5,6and9orthe | 11°=1,331;14°=2,744; 16’ = 4,096.

numbers which have these numbers at its

endingin8endin 2.

2. Cube of 2 and numbers having 2 at its unit | 12’°=1,728; 18’ = 5,832.

place end in 8. Also cube of 8 and numbers




3. Cube of 3 and the numbers having 3 at its | 13’=2,197;27"=19,683.
unit place end in 7. Also cube of 7 and

numbers endingin 7 endin 3.

4. Cubesofall even natural numbersareeven. | 4’=64, 8 =512,12"=1728.

5. Cubes of all odd natural numbers are odd. 3°=27, 7°=343,9°=7209.

6. The cube of any multiple of 2 is divisible by | 4’ =64, which is divisible by 8.
8. 6’ =216, whichis divisible by 8.

7. The cube of any multiple of 3 is divisible by | 6'=6x 6 x6=3x3Xx3x2x2x2=27x 8 is

27. divisible by 27.
9’=9x9x9=3x3%x3%x3%x3x%x3
=27 x27isdivisible by 27.
8. Cubes of negative integers are negative. (-1)’=(-1) x (-1) x (-1) =-1;

(-2)'=(-2)x(-2)x (-2)=-8

3

9. Forany rational number &, (§ _ 3,3 _3x3x3_3&
wehave[9]3:a_3 7 TOT TXTXT T
b

B Sl

3

7
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_ (5 X(H)x(H) _ 5
6X6Xx6 6

Example5: Findtheone's digitof the cube of each of the following numbers:
(i) 149 (ii) 1,024
Solution : (i) In 149, one's digit is 9.
Since, the cube 0of 9 =9 x 9 x 9 =729
.. One's digit of the cube of this number is 9.




(ii) In 1,024, one's digit is 4.
Since, the cube of 4 =4 x 4 x 4 = 64
. One's digit of the cube of the number 1,024 is 4.

Example 6: Express 6’ as the sum of odd numbers.

Solution:  As 6’ is cube of 6, so there are 6 odd numbers in the pattern.
Istoddnumber = nn-1)+1=6(6-1)+1=31
2nd odd number = n(n-1)+3=6(6-1)+ 3=33andsoon

. Sum of 6 odd numbers = 31 + 33 + 35+ 37 + 39 + 41 =216 =6
Example 7: Find the value of 20’ - 19’ using the pattern :
n-n-1=1+n(n-1)x3
Solution: 20°-19°=20"-(20-1)' = 1+20(20-1)x3
= 1+20x19%x3=1,141.

1. Findthe cubes of the following numbers:

(1) 1 (ii) 8 (i) 2.7 (iv) 50 (v) 3.8
(vi) -7 (vit) = (viti) T2 (i) 22
2. Which of the following numbers are perfect cubes ?
(i) 49 (ii) 2,700 (7ii) 243 (iv) 343
(v) 900 (vi) 64,000 (vii) 13,824 (viii) 1,25,000
3. Find the cube root of the following by prime factorization method :
(i) 512 (ii) 13,824 (7ii) 15,625 (iv) 91,125
4. Find the smallest number by which 1,372 must be multiplied so that the product is a perfect
cube.
5. Whatis the smallest number by which 15,552 must be divided so that the quotient is a perfect
cube?

6. Whatis the smallest number by which 2,304 must be multiplied so that the product is a perfect

cube?
7. Which of the following are the cubes of odd numbers?
(1) 512 (ii) 15,625 (#ii) 1,331 (iv) 7,29,000
(v) 46,656 (vi) 2,744
8. Which of the following are the cubes of even natural numbers?
(i) 216 (ii) 13,824 (7ii) 343 (iv) 1,728
(v) 3,375 (vi) 5,832

@



9.Which of the following are the cubes of negative integers?
(i) 64 (ii) -8,000 (iii) 2,197 (iv) 3,658
(v) -3,375 (vi) 729
10. Give two examples to show that the cube ofan odd natural number is always odd.
11. Expressthe following numbers as the sum of odd numbers:

(i) 7 (ii) 12° (iii) 28’
12. Find the cube of the following by column method :
(i) 36 (ii) 42 (iii) 79 (iv) 84 (v) 105

Skills covered: Evaluation skills, analytical skills, problem solving skills, numeracy skills

Mental Maths

State whether the following are true or false:

(i) 800isaperfectcube.
(ii)) -3,375isthecubeof15.
(iii) If'x'divides'xy', then x’ divides (xy)’.
(iv) Aperfectcubedoesnotend with two zeroes.
(v) The cube ofanumber having units digit as 8 ends with 2 as units digit.
(vi) The cube ofa 2-digit number may have 7 or more digits.

(vii) Thereisno perfect cube which ends with 8.
\

—e Cube Root of a Number -—

Cube root : A number a is the cube root of a number b, if b = a’.

The cube root of a number b is denoted by 3fb. 3b isalso called a radical; b is called the radicand and
3iscalled the index of the radical.

Observe these:
(@ 1=1 =1
by 8=2 V8 =2
() 27=3 V27 =3
(d 64=4 V64 =4 Watch Remedial
(e) -125 = (-5)° L Y125 -5

Methods of Finding Cube Roots

1. Usingpattern or repeated subtraction of consecutive odd numbers:
1'-0'= 1 o, 1'=1
2’-1'= 7 or 2°=1+7
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3’-2°=19 or 33 =1+7+19

4 -3 =37 or 4 =1+7+19+37
5 -4’ = 61 or 55=1+7+19+37+61
6 =5 = 00 e,

What do we conclude from the above pattern ?
From the above pattern, we conclude that any cube number can be written asasumof 1,7, 19, 37, 61

and so on. We can also obtain these numbers by putting n = 1, 2, 3, 4, 5, ... in the expression

l+nx(n-1)x3.

Forexample:1+1x(1-1)x3=1;1+2x(2-1)x3=7;1+3x(3-1)x3=19.

Thus, the numbers in this sequenceare: 1,7,19,37,61,91, 127, etc. However, to find the cube root of

a perfect cube, we perform the reverse operation, i.e., subtraction. We subtract 1,7, 19, 37,61, 91, ...

successively to get 0. The number of times we subtract is the cube root of the given number.

Observe the following examples to make the concept more clear.

Example8: Find the cube root of (i) 216 and (ii) 512 using repeated subtraction of
consecutive odd numbers.

Solution: (i) 216-1 = 215 (subtract 1)
215-7 = 208 (subtract 7)
208-19 = 189 (subtract19)
189-37 = 152 (subtract37)
152-61 = 91 (subtract61)
91-91 =0 (subtract91)

Since the subtraction is carried out six times to get 0, thus ¥/216 = 6.
(ii) We subtract 1,7, 19, ... and so on successively from 512, till we get 0.

512 -1 = 511; 511 -7 = 504;
504 -19 = 485; 485-37 = 448;
448 -61 = 387; 387-91 = 296;
296-127 = 169; 169-169 = 0.

We subtracted numbers 1,7,19, ... 8 times.

Thus, cube root of 512is 8, i.e., §/512 =8.
2. Using prime factorization method
To find the cube root of a perfect cube number with the help of prime factorization method,
follow the steps given below:

2} Working cRules
| @ Resolve the given number into prime factors.

' @ Make triples of similar factors, or arrange them in groups taking three equal factors at a time.
\o Take the product of prime factors choosing one out of every triple.

/e Thisproductis the required cube root of the given number.

-



Example9: Find the cuberootof5,832. 2 |5832
Solution: By prime factorization, we have _2 |2916
5832 =2X2x2XxX3x3Xx3Xx3x3x3 2 |1458

s 31729

=2'xX3x3 3 | 243

. Y5832 = ¥2° x 3 x & 3] 81
=2x3x3=18. 3 27

Cuberoot using units digit 3 9
This method can be used to find cube roots of perfect cubes having at most six _3 | 3
digits. The cube root of a number having at most six digits is a 2-digit number, :

because theleast seven digit number is 1000000 whose cube root is 100, the least 3-digit number.

We can find the cube root as follows:

(1)

(if)

(iii)

Look at the digit at the units place of the perfect cube and determine the digit at the units place
using the table given below:

Unitsdigitof thegivennumber 0 1 2 3 4 5 6 7 8 9

Units digit of the cube root 0O 1 8 7 4 5 6 3 2 9

Strike out from the right, last three (i.e., units, tens and hundreds) digits of the number. If
nothingisleft, we do not proceed. The digit in step (i) is the cube root.

Take the number left in step (i7). Find the largest single digit number, whose cube isless than or
equal to this left over number. This will be the tens digit of the cube root.

Observe the following example.

Example 10: Find the cube roots of the following numbers by finding their units and tens

digits:
(i) 1,728 (ii) 1,75,616

Solution: (i) In1,728,the units digit is 8. Therefore, the digit at the units place in the cube root

is 2.
After striking out the last three digits from the right, we are left with the number 1.
Now, 1 is the only number whose cube isless than 1.
Therefore, the tens digit is 1.
yiTas - 12
(i) In175616, the units digitis 6. Therefore, units digit of the cube root is 6.
After striking out the last three digits from the right, the number leftis 175.
Also,5’<175and 6’> 175.

Hence, the digit at tens place of the cube root is 5.

. §175616 = 56.

@



——e Cube Root of a Negative Perfect Cube «—

We cannot find the square root of a negative number, but we can find the cube root of a negative

number.

The cube of a negative number is always a negative number.
In general, if a is any number, then (-a) x (-a) x (-a) = (-a)’ or W = (-a).
Alternatively, :3/(— a)’= ?/(—1)3 x Yo’
= Ya?x (-1)
= -1Xa=-a
Hence, %/T% — 5 since 3125 =5
m = -6 since %216 = 6, etc.

Example11: Find the cuberootof-2,917.

Solution: ~ Wehave: ¥-2197 =—%/2197 13[2197
Now, resolving 2197 into prime factors, we get 13] 169

2,197 = 13x13x13 3 B

1

§—2197 = ¥-13x—13 x—13
Therefore, 3—2197 = -13.

——o  Cube Root of Product of Integers +—

In order to find the cube root of the product of two integers, we use the following result.
For any two integers aand b, we have 8/gb = 3/q x ¥b.
The above resultis true for all values of aand b.
Example12: Showthat: 3-216x 1728 = ¥-216 x 1728
Solution : LHS = #-216x1728 = §-[2x2x2Xx3x3X3]X2X2X2X2X2X2X3X3X3
= _(2x3)x2X2x3
= —-6X12=-T2
RHS = 216 x 1728
= {[2X2X2x3X3X3 X Y2X2X2X2X2X2X3X3X3
=-(2x3)x(2x2x3)
=-6x12=-72
Wehave LHS =RHS,
So 3—216x 1728 = ¥-216 x {1728

@




—= Cube Root of a Rational Number  «—
The cube root of a rational number is equal to the quotient of cube roots of its numerator and
denominator.

a a 1
In general, let 5 be any rational number, then 3 can be written as a x b

= a)(% %
SO’ 32:@ °
b U

1,331

Example 13: Find the cube root of :
9,261

Solution: i/1331 - 31331
9261 /9261

_ 11 x11x11 _ 11 11
Px3x3xTxTxT  3xT 31
To find rational number whose cube is nearly equal to a given number. We find the approximate

value of the cube root of the number.

Approximate cube roots of numbers can be found by using the cube root on Table 4.1

Table 4.1
x ¥x {10x $100x x Yx Y10x $100x
1 1.000 2.154 4.642 21 2.759 5.944 12.81
2 1.260 2.714 5.848 22 2.802 6.037 13.01
3 1.442 3.107 6.694 23 2.844 6.127 13.20
4 1.587 3.420 7.368 24 2.884 6.214 13.39
5 1.710 3.684 7.937 25 2.924 6.300 13.57
6 1.817 3.915 8.434 26 2.962 6.383 13.75
7 1.913 4.121 8.879 27 3.000 6.463 13.92
8 2.000 4.309 9.283 28 3.037 6.542 14.09
e 2.080 4.481 9.655 29 3.072 6.619 14.26
10 2.154 4.642 10.00 30 3.107 6.694 14.42
11 2.224 4.791 10.32 31 3.141 6.768 1458
12 2.289 4.932 10.63 32 3.175 6.840 14.74
13 2.351 5.006 1091 33 3.208 6.910 14.89
14 2.410 5.192 11.19 34 3.240 6.980 15.04
15 2.466 5.313 11.45 35 3.271 7.047 15.18



16
17
18
19
20
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

2.520
2.571
2.621
2.668
2.714
3.448
3.476
3.503
3.530
3.557
3.583
3.609
3.634
3.659
3.684
3.708
3.733
3.756
3.780
3.803
3.826
3.849
3.871
3.893
3.915
3.936
3.958
3.979
4.000
4.021
4.041
4.062
4.082
4.102
4.121

5.429
5.540
5.646
5.749
5.848
7.429
7.489
7.548
7.606
7.663
7.719
7.775
7.830
7.884
7.937
7.990
8.041
8.093
8.143
8.193
8.243
8.291
8.340
8.387
8.434
8.481
8.527
8.573
8.618
8.662
8.707
8.750
8.794
8.837
8.879

11.70
11.93
12.16
12.39
12.60
16.01
16.13
16.26
16.39
16.51
16.63
16.75
16.87
16.98
17.10
17.21
17.32
17.44
17.54
17.65
17.76
17.86
17.97
18.07
18.17
18.27
18.37
18.47
18.57
18.66
18.76
18.85
18.95
19.04
19.18

3.302
3.332
3.362
3.391
3.420
4.141
4.160
4.179
4.198
4.217
4.236
4.254
4.273
4.291
4.309
4.327
4.344
4.362
4.380
4.397
4.414
4.431
4.448
4.465
4.481
4.498
4.514
4.531
4.547
4.563
4.579
4.595
4.610
4.626

7.114
7.179
7.243
7.306
7.368
8.921
8.963
9.004
9.045
9.086
9.126
9.166
9.205
9.244
9.283
9.322
9.360
9.398
9.435
9.473
9.510
9.546
9.583
9.619
9.655
9.691
9.726
9.761
9.796
9.830
9.865
9.899
9.933
9.967

15.33
15.47
15.60
15.74
15.87
19.22
19.31
19.40
19.49
19.57
19.66
19.75
19.83
19.92
20.00
20.08
20.17
20.25
20.33
20.41
20.49
20.57
20.65
20.72
20.80
20.88
20.95
21.03
21.10
21.18
21.25
21.33
21.40
21.47



Example 14 :

Solution :

Example 15 :

Solution :

Example 16 :

Solution :

Example 17 :

Solution:

Example 18:

Solution:

By using the cube root table, find the value of:
(i) ¥3 (ii) ¥30 (i) ¥/300
Let the given value be x

(i) Forx=3, 3/3 =1.442 (i) ¥30 =3.107

(iii) 3/300 = 310 x 30 =310 x ¥/30

=2.154 x 3.107 = 6.692
or, 3300 = 100 x 3 =100 x 3

=4.642 x 12.442 = 6.694
Find the cube root of 1,080.

Writing 1,080 as the product of its prime factors, we have
1,080 = 2x2x2%x3%x3x3x5
© 31080 = V2" x 37 x 5

= 2x3x3F =6x1710 = 10.26

Find the cube root of ﬁ .
28 _ 28
343 /343
Y28 3037 _ 0.434
= = - Q.

Show that: 3—216 x 1728 = 3—216 x 31728
L.H.S. =3{-216 x 1728

=Y[(2X2X2x3X3X 3 X[2X2X2X2X2X2X 3 X3 X 3|

=ERx P2 x2%3] = -6%X12=-72

RHS. =3%-216x¥1728

= x2x2x3x3x3xY2Ax2x2x2x2Xx2x3Xx3x%x3

=—2X3)Xx(2%x2%x3) =-6%x12=-72
Hence, L.H.S.=R.H.S.

Find the value of :

(i) ¥0.064 (ii) ¥/0.000216

64 _ Y64
) 30.064 =3 =
(i) 1000 81000

_ﬂ2x2x2x2x2x2_2x2_g_04
Jox2x9x5x5%x5 2x5 5

2

2|64 2 {1000
2132 2| 500
21|16 2| 250
2| 8 5| 125
2| 4 51 25
2| 2 5 5

1 1



(ii) ¥/0.000216 = 3/1058300 2 (1000000
2 | 500000

_ %216 2 | 250000
31000000 > T 125000

_ Y2x2%x2%x3%x3x3 2| 62500
YIXIXIXIAX2IX2IXEXEX5X5X5 X5 2| 31250
__2X3 _ 6 _(o6 21216 5| 15625
2%x2x5x5 100 STios 5| 3125
2] 54 5 625

3 27 5 125

3| 9 5 25

3] 3 5 5

- ;

Example19: What is the smallest number by which 5,400 must be multiplied to make it a
perfectcube?

Solution: The prime factorisation of 5,400 is

5400=2%x2X%x2%x3x3x3x5x%x5

The factors 5 x 5 do not appear in group of three.

If we multiply 5,400 by 5, the number obtained will be 27,000 whose all prime
factors can be grouped as triplets.

27,000=2x2x2%x3x3x3x5x5x%x5

Therefore, 27,000 is a perfect cube.

1. Find the cube roots of the following numbers by successive subtraction:

(7) 64 (ii) 125 (7ii) 512 (iv) 216

2. Findthe cuberootof each of the following numbers by prime factorization method:
(i) 27 (ii) 27,000 (7ii) 1,331 (iv) 15,625
(v) 17,576 (vi) -6,14,125 (vii) -85,184 (viii) —19,683

3. Findthe units digit of the cube roots of the following numbers:
(7) 74,088 (ii) 18,60,867 (7ii) 8,000 (iv) 8,57,375 (v) 13,824
4. Find the cuberoots of the following numbers by finding their units and tens digits :

(i) 12,167 (i) 15,625 (iii) 1,03,823 (iv) 35,937 (v) 27,000

@



5. Find the cube roots of the following:

(0 1172258 1—5?;1 (i) 24112 (i ° 512
(v) 2°x3°x5’ (vi) (-6)'x(-3)’ (vii) 11'X7 x5’
6. Evaluate:
(i) 27 x 216 (ii) 31331 x 1728 (iii) 35 x 6 (iv) Y64 x 125
7. Show that:
(i) 327 216 =327 x 3216 ()?;T 51
8. Estimate the cube roots of the following numbers up to three places of decimal by using .
Table4.1:
(i) 9 (ii) 14 (iii) 25 (iv) 38
(v) 82 (vi) 36 (vii) 6,112 (viii) 8,042

9. Three numbers are in the ratio 1 : 2 : 3. The sum of their cubes is 62,208. Find the numbers.

Skills covered: Evaluation skills, analytical skills, problem solving skills, numeracy skills

HOTS (Higher Order Thinking Skills)

1. The sum of the cubes of three numbers which are in the ratio 2 : 3 : 4 is 33,957. Find the
numbers.

2. Findthelength of a cube whose volume is 820.584 cubic metres.
3. Findthevolume ofa cube, each of whose edge measures 4.3 cm.
4. What is the smallest number by which we divide 6,912 so that the quotient becomes a perfect

cube. Find the cube root of the quotient.

N J
1. Choose the correct option : Conce :
(i) If the length of the side of cube is 24 cm, its volume is :
(a) 13824 m’ (b) 13824 cm’ (c) 138.24cm (d) 138.24 cm’
(ii)) The cube of 81 is:
(a) 513441 (b) 513414 (c) 513144 (d) 531441
(iii) The cube root of 4.096 is :
(a) 1.6 (b) 16 (¢) 0.16 (d) 0.016
(iv) The value of 3648 x ¥576 is:
(a) 18 (b) 72 (c) 36 (d) 154

2. Find the cube in each of the following :
(a) 12 (b) 24 (c) -49



3. Find the cube root in each of the following using prime factorisation :

(b) 0.125 ©) [%] (d) 13824

() 0.008
4. Find the cube root of each of the following perfect cubes by estimation :

(a) 15625
(e) 250047

(a) 255 (b) 698 (c) 35 (d) 400
5. Find the cube root of each of the following:
(a) - 125 (b) 2744 (¢c) —2700 (d) 474552

6. Estimate the cube root of the following upto one decimal place:

(a) 35 (b) 950 (c) 850 d) 7

Experiential Learning
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Mgenial Maths

1. Thecuberootof1is....ccccceevevennn... .

2. Find the value of

3. Find thevalueof 3/-125 x —1331 .
4. Find the length of each side of a cubical box the volume of which is 61

cm’.

5. Find the volume of a cube whose surface areais 216 m”.
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HOTS (Higher Order Thinking Skills)

perfect cube?

cube?

2. What is the smallest number by which 8640 may be divided so that the quotient is a perfect

Experiential Learning

1. What is the smallest number by which 1372 may be multiplied so that the product is a

)

In each of the following questions, an Assertion (A) and a corresponding Reason (R)

supportingitis given.

Study both the statements and state which of the following is correct :
(a) Both A and Raretrue and Risthe correct explanation of A.

(b) Both A and Rare true but Ris not the correct explanation of A.
(d)Aisfalsebut Ristrue.

@

(¢) AistruebutRisfalse.
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1. Assertion (A): Cube of anatural numberis a natural number.
Reason (R) : Cube of a natural number which is a multiple of 3 is a multiple
of 27.

2. Assertion (A):2°=8,4°=64,6°=216.
Reason (R) : Cube of all even natural numbers are even.

3. Assertion (A): Cubesof all negative numbers are negative.
Reason (R) : The cube root 0of 4.9131s 2.7.

4. Assertion (A): 3-721 + \/(87) isequal to—7.
Reason (R) : Cube of anumberlessthan 1isalsolessthan 1.

5. Assertion (A) : The unit digit of the cube root of a perfect cube ending in
71s 3.

Reason (R) : Cubeof a natural number of the form 3x1s divisible by 27.

.......................................

To find cubes

Make a group of four students, distribute the colour sheets.

Ask one student to write a number 6 on blue sheet another student write it in cube form like 6°
or 6 raised to power 3 on green sheet.

Another student write its expanded form and write the productof 6 x 6 x 6 =216

So teacher will explain the cube of a natural number is number raised to the power 3, explain
here its prime factors 6 x 6 x 6 =6".

Make pairs of same factors, write it at once. So we have write 6 one time also explain this is
called perfect cube, repeat this for different numbers like 8, 11, 13 a perfect cube if any pair left,
then the number would be not a perfect cube.

Repeat the for some not perfect cube number.

To make teaching- learning process a success, teacher will make sure that almost all students in
the class will participate in this activity.

Skills Developed: Creativity, Observation, Critical Thinking, Logical Reasoning, Reflective Thinking




Thinking Skills N

The volume of a cube is 729 cubic centimeters.
1. Find thesidelength of the cube.
2. If the side length of the cube were increased by 2 cm, what would the new

volume of the cube be?

3. How does the change in the side length affect the volume? Explain your

reasoning.
J
Skills covered: Creativity, Observation, Critical Thinking, Logical Reasoning, Reflective Thinking
Competency based Questions ~

A hotel plans to build a cubic-shaped storage tank for its water supply. The volume of the tank is 1728cm?®.
Due to increased demand, the hotel wants to increase the tank size so that the new volume is 8 times the

original volume. What will be the new side length of the tank?
A)24cm B)32cm C)48cm D) 64cm

Skills covered: Interpersonal skills, Observation, Application and Decision making skills

Case Study ~

A marble factory produces blocks of marble with different sizes, and the factory workers use a

specific process to cut the blocks into smaller pieces. The factory has been given a special task to cut
alarge cube-shaped marble block into smaller cube-shaped pieces.

The factory's manager has the following information:

o Thesideof thelarge cube-shaped blockis 64 cm.

« Thegoalisto cutthelarge cube into smaller cubes, each with a side length of 4 cm.

Based on this information answer the following questions

1. Calculate the volume of the large cube-shaped marble block.

2. Howmany smaller cubes can be made from the large block?

3. Whatisthe cube root of the volume of the large marble block?

4. If the factory decides to make cubes with a side length of 2 cm instead of 4 cm, how many cubes

\Wﬂl be produced now? )

Skills covered: Research, Logical Reasoning, Problem-Solving, Practical Application
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