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12.2
Q.1. If 0.00000000000942 can be expressed in standard form as m×10n, find the value of m-n.
21.42
Solution:

The given number is 0.00000000000942.
We can convert it into standard form as,0.00000000000942=0.00000000000942×10121012=9.42×10-12
Here, m=9.42 and n=-12 So, m-n=9.42--12=9.42+12=21.42

Q.2.
14

If the standard form of 602000000000000 is k×10m, then find the value of m.

Solution:

The given number is 602000000000000.
We know that, a number in the standard form can be written as a×10n, where a is a decimal number such
that 1≤a<10 and n is an integer.
602000000000000=602×1000000000000=6.02×100×1012=6.02×1014 Therefore, k=6.02 and m=14. Hence, the
value of m is 14.

Q.3. If the number 0.00000000837 in standard from is A×10B, then write the value of A+B in decimal form.
-0.63
Solution:

Scientific notation is a standard way of writing very large and very small numbers so that they’re easier to both
compare and use in computations. To write in scientific notation, follow the form
N×10a,
where N is a number between 1 and 10, but not 10 itself, and a is an integer (positive or negative number).
0.00000000837=0.00000000837×109109=8.37×10-9 ∴A=8.37, B=-9 ⇒A+B=-0.63 Hence, the required answer
is -0.63.

Q.4. If the standard form of 31860000000 is p×10m, then find the value of p+m.
13.186
Solution:

The given number is 31860000000.
We know that, a number in the standard form can be written as a×10n where a is a decimal number such
that 1≤a<10 and n is an integer.
Here, 31860000000 =3186×10000000 =3.186×1010 Here p=3.186 and m=10 Hence, the value of p+m=13.186

Q.5.

Express the given number in usual form:

3.02×10-6
0.00000302
Solution:

The given expression is 3.02×10-6.
We need to express the following number in usual form as follows,
3.02×10-6=3.02106=3.021000000=0.00000302 ∵a-m=1am Hence, 3.02×10-6=0.00000302.

Q.6. Express the following number in usual form: 4.5×104
45000
Solution:

Expressing the given number in usual form as follows
4.5×104=4.5×10000=45000.

Q.7.

Express the following number in usual form: 3×10-8
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0.00000003
Solution:

The given expression is 3×10-8.
Now, 3×10-8=3108=3100000000=0.00000003 a-m=1am
Hence, 3×10-8=0.00000003.

Q.8.

Express the following number in usual form:
1.0001×109
1000100000
Solution:

Given, 1.0001×109
To convert an exponential number, N×10a ,
i) multiply N by 10a if a is positive ii) divide N by 10a, if a is negative
1.0001×109=1.0001×1000000000=1000100000

Q.9. Express the following number in the usual form: 5.8×1012
5800000000000
Solution:

Expressing the given number in the usual form as follows,
5.8×1012
=5.8×1000000000000 =5800000000000

Q.10.

Express the following number in usual form:
3.61492×106

3614920
Solution:

We need to express the given number in the usual form.
3.61492×106=361492100000×1000000
=361492105×106 Use the exponent rule aman=am-n =361492×106-5 =361492×101 =3614920

Q.11.

Express the number appearing in the following statement in standard form:
1 micron is equal to 11000000 m.

Solution:

A number expressed in the form of N×10m, where N is a terminating decimal such that 1≤N<10 and m is any
integer, is said to be in standard form.
1 micron =11000000=1106=1×10-6 m.

Q.12.

Charge of an electron is 0.000,000,000,000,000,000,16 coulomb. If the charge expressed in standard form is 1.6×10-a, then
find the value of a.

19
Solution:

Given, Charge of an electron is 0.000,000,000,000,000,000,16 coulomb
We can express Small Numbers in exponent form as N×10m, where N is a real number between 1 to 10 but
not 10 itself and m is any integer.
For example: 150,000,000,000=1.5×1011 Therefore,
0.000,000,000,000,000,000,16 coulomb=0.000,000,000,000,000,000,16×10191019 =1.6×10-19 coulomb. ∴a=19

Q.13.

Express the number appearing in the following statement in standard form:
Size of bacteria is 0.0000005 m is 5×10-k. Find value of k.

7
Solution:

A number expressed in the form of N×10m, where N is a terminating decimal such that 1≤N<10 and m is any
integer, is said to be in standard form.
Size of bacteria
0.0000005=510000000=5107=5×10-7 m. Hence the required answer is 7
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Express the number appearing in the following statement in standard form:
Size of a plant cell is 0.00001275 m.

Solution:

A number expressed in the form of N×10m, where N is a terminating decimal such that 1≤N<10 and m is any
integer, is said to be in standard form.
Given, Size of a plant cell is 0.00001275 m.
0.00001275=1275100000000 =1275108 =1.275×1000×10-8 =1.275×103×10-8 =1.275×103+-8 =1.275×10-5

Q.15.
5

The thickness of a thick paper is 0.07 mm. If the standard form of the thickness is n×10k mm, then find the value of n+k.

Solution:

Given that, the thickness of a thick paper is 0.07 mm.
We need to write the thickness in the standard form.
Writing in standard form is a way of expressing very large or very small numbers in an easier way to interpret.
⇒0.07 mm=7100 mm
=7102 mm=7×10-2 mm
The standard form is written as n×10k mm.
⇒n=7 and k=-2
∴ n+k=7+-2=7-2=5.

Q.16.

In a stack, there are 5 books each of thickness 20 mm and 5 paper sheets each of thickness 0.016 mm. If the total thickness of
the stack is a×102 mm, then find a?

1.0008
Solution:

Thickness of one book =20 mm.
Thickness of 5 books=20×5=100 mm.
Thickness of one paper =0.016 mm. Thickness of 5 papers =0.016×5=0.08 mm. Total thickness of stack
=(100+0.08) mm =100.08 mm.=100.08×102102 mm=1.0008×102 mm.Hence, the value of a is 1.0008.

Q.17.
-12

If 0.0000000000085 can be represented as a×10b in standard form, find b

Solution:

Given,
0.0000000000085= 8510000000000000= 851013= (8.5 ×10) ×10-13=8.5 ×101 +(-13)=8.5 ×101-13=8.5 ×10-12
Hence, b=-12
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12.1
Q.1.
19

Evaluate: 3-2

Solution:

Given 3-2.
We have to evaluate it.
We know 3-2 is known as the reciprocal of 32.
Reciprocal of 32 is 132=19.
=19
Hence, 3-2=19

Q.2.

Evaluate:
-4-2

116
Solution:

Q.3.
32

Given (-4)-2.
We have to evaluate it.We know (-4)-2 is known as the reciprocal of (-4)2.
Reciprocal of (-4)2 is 1(-4)2=116.
Hence, (-4)-2=116

12-5=?

Solution:

Given: 12-5.
We know that,
a-m=1am =1(1/2)5=25 We know that, An exponent refers to the number of times a number is multiplied by itself.
So, 25=32 Hence, 12-5=32.

Q.4.

If -45÷-48=1-4k, then find k.

3
Solution:

Given that we need to simplify and express the result in power notation with positive exponent of the following:
-45÷-48
We know aman=am-n. Now, dividing the power with the same base we get, -45(-4)8=(-4)5-8=-4-3 We
know -4-3 is known as reciprocal of (-4)3. So,-4-3=1-43 Hence, -45÷-48=1-43 So, k=3

Q.5.
6

If 1232 can be expressed as 12k, find k.

Solution:

Given: 1232
1232can be written as 12232.
We know amn=am×n.
Using the above exponent law we get,
12232=123×2=126
Hence, k=6.

Q.6.
9

If the simplified form of -34×534 in power notation with positive exponent is km, then find the value of k+m.
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The given expression is -34×534.
Therefore, -34×534=-34×5434 ∵abm=aman
=-14×34×5434 ∵abm=ambm
=3434×54
=34-4×54 ∵am÷an=am-n
=30×54
Value of any number that is raised to the power zero is one.
=1×54∵a0=1
Hence, -34×534=54
So, km=54.
∴ k=5 and m=4. Therefore, the value of k+m=5+4=9.

Q.7.
2

If 3-7÷3-10×3-5=13k, find k.

Solution:

3-7÷3-10×3-5=3-7--10×3-5 ∵am÷an=am-n
=3-7+10×3-5=33×3-5=33+-5 ∵am×an=am+n
=3-2=132 ∵a-m=1am
Hence, 3-7÷3-10×3-5=132.
Now, k=2

Q.8.
-11

If the simplified power notation with the positive exponent of 2-3×-7-3 is 1ab, then find a+b.

Solution:

Given: 2-3×-7-3
Applying law of exponent (converting negative power into positive power) we get,123×1-73∵a-m=1am
Now, applying law of a power, we get:
=12×-73
Now, we need to multiply the base numbers that gives -14.
=1-143 ∵abm=ambm
Hence, 2-3×-7-3=1-143.
∴a+b=-14+3=-11

Q.9.

Find the value of 30+4-1×22

5
Solution:

Given, 30+4-1×22
Using the law of exponent, (value of a number that raised to the power zero is one) we get, 1+4-1×22∵a0=1. We
know a-m is reciprocal of am.
So, 1+4-1×22=(1+14)×22
=4+14×22=54×22=522×22
Using the law of exponent, we get (dividing the powers with the same base),
=5×22-2
∵am÷an=am-n
=5×20=5×1=5
∵a0=1
Hence, 30+4-1×22=5

Q.10.
12

Find the value of 2-1×4-1÷2-2.
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Given expression is: 2-1×4-1÷2-2
Simplifying the above, we get,
2-1×4-1÷2-2 =121×141÷2-2

∵a-m=1am =12×122÷2-2 =123÷2-2

Now,
123÷2-2
=2-3÷2-2 =2-3-(-2) ∵am÷an=am-n =2-3+2=2-1
=12 ∵a-m=1am
Hence, 2-1×4-1÷2-2=12
Q.11.
29

Find the value of 12-2+13-2+14-2.

Solution:

We know that, a-m is the reciprocal of am.
⇒1a-m=a-1×-m=am
Now, using the above law we get:12-2+13-2+14-2=22+32+42
=4+9+16=29
Hence, the required answer is 12-2+13-2+14-2=29.

Q.12.

Find the value of:
3-1+4-1+5-10

1
Solution:

Given,
3-1+4-1+5-10=13+14+150 ∵a-m=1am
=20+15+12600=47600=1 ∵a0=1
Hence, 3-1+4-1+5-10=1

Q.13.

Find the value of:
-23-22

8116
Solution:

Given,
-23-22=-23-2×2 ∵amn=am×n
=-23-4=-324 ∵a-m=1am
=8116
Hence, -23-22=8116

Q.14.

Evaluate:
8-1×532-4

250
Solution:

Given, 8-1×532-4
Using laws of exponents to simplify.
8-1×532-4=23-1×532-4=2-3×532-4. amn=am×n
=2-3--4×53=2-3+4×53 Using am÷an=am-n
=2×125=250
Hence, the required answer is 250.

Q.15.
160

Find the value of 5-1×2-1×6-1 in pq form.
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We know that, a-1=1a.
Now applying the above formula, we get:
5-1×2-1×6-1=15×12×16
=110×16=160
Hence, 5-1×2-1×6-1=160. So, pq=160.

Q.16.
2

Find the value of m for which 5m÷5-3=55.

Solution:

Given, 5m÷5-3=55
Solve using law of exponents.
⇒ 5m-(-3)=55 ∵am÷an=am-n
⇒ 5m+3=55
Comparing exponents both sides, we get
⇒ m+3=5
⇒ m=5-3
⇒ m=2
Therefore, the value of m is 2.

Q.17.

Evaluate:
13-1-14-1-1

-1
Solution:

13-1-14-1-1=311-411-1 ∵a-m=1am
=3-4-1=-1
Hence, 13-1-14-1-1=-1

Q.18.

Evaluate:
58-7×85-4

512125
Solution:

58-7×85-4=5-78-7×8-45-4 ∵abm=aman
=5-7-(-4)×8-4-(-7) ∵am÷an=am-n
=5-7+4×8-4+7=5-3×83=8353 ∵a-m=1am
=512125
Hence, 58-7×85-4=512125

Q.19.
4

Simplifying 25×t-45-3×10×t-8t≠0, we get, 6252tk. Find k.

Solution:

Given,
25×t-45-3×10×t-8=52×t-45-3×5×2×t-8=52--3-1×t-4--82 ∵am÷an=am-n
=52+3-1×t-4+82=54×t42=6252t4
Hence, k=4

Q.20.

Simplify:
3-5×10-5×1255-7×6-5

3125
Solution:

Given,
3-5×10-5×1255-7×6-5=3-5×2×5-5×535-7×2×3-5=3-5×2-5×5-5×535-7×2-5×3-5 ∵abm=ambm
=3-5×2-5×5-5+35-7×2-5×3-5=3-5×2-5×5-25-7×2-5×3-5 ∵am×an=am+n
=3-5--5×2-5--5×5-2--7 ∵am÷an=am-n
=3-5+5×2-5+5×5-2+7=30×20×55
=1×1×3125 ∵a0=1
=3125
Hence, the required answer is 3125.
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Na
Q.1.

Write the following number in standard form: 0.000000564

Solution:

The given number is 0.000000564.
When we convert a very small number to the standard form, we move the decimal point to the right till we get just
one digit (1 to 9) to the left of the decimal point.
Moving the decimal to the right for the given number, we get: 5.64 Then, we write the given number as the
product of the number so obtained and 10-n where n is the number of places the decimal point has been moved to
the right. Therefore, 0.000000564=5.64×10-7 Hence, the standard form of the given number is 5.64×10-7.

Q.2.

Write the following number in standard form: 0.0000021

Solution:

The given number is 0.0000021.
When we convert a very small number to the standard form, we move the decimal point to the right till we get just
one digit (1 to 9) to the left of the decimal point.
Moving the decimal to the right for the given number, we get: 2.1 Then, we write the given number as the product
of the number so obtained and 10-n where n is the number of places the decimal point has been moved to the right.
Therefore, 0.0000021=2.1×10-6 Hence, the standard form of the given number is 2.1×10-6.

Q.3.

Write the following number in standard form: 21600000

Solution:

The given number is 21600000.
When we convert a very large number to the standard form, we move the decimal point to the left till we get just
one digit (1 to 9) to the left of the decimal point.
Moving the decimal to the left for the given number, we get: 2.16 Then, we write the given number as the product
of the number so obtained and 10n where n is the number of places the decimal point has been moved to the left.
Therefore, 21600000=2.16×107 Hence, the standard form of the given number is 2.16×107.

Q.4.

Write the following number in standard form: 15240000

Solution:

The given number is 15240000.
When we convert a very large number to the standard form, we move the decimal point to the left till we get just
one digit (1 to 7) to the left of the decimal point.
Moving the decimal to the left for the given number, we get: 1.5240000 Then, we write the given number as the
product of the number so obtained and 10n where n is the number of places the decimal point has been moved to
the left. Therefore, 15240000=1.5240000×107 Hence, the standard form of the given number is 1.5240000×107.

Q.5. Find the multiplicative inverse of 2-4.
12424
Solution:

The multiplicative inverse of a non-zero integer say, a is represented by 1a or a-1. It is also called reciprocal. Also,
it is a law of exponent.
When a number is multiplied by its own multiplicative inverse the resultant value is equal to 1.
Therefore, multiplicative inverse of 2-4 is 24.

120
Q.6.

Expand 1025.63 using exponents.
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We have to expand the number 1025.63 using exponents.
Expanded form is a way to write numbers by adding the value of its digits.
Now, 1025.63=1000+20+5+610+3100 We can express all numbers as product of multiples of 10.
So, 1025.63=1×1000+0×100+2×10+5×1+6×110+3×1100 We have to express multiple of 10 in exponential form.
We can use the rule, 1a=a-1, where a is a natural number.
Therefore, 1025.63=1×103+0×102+2×101+5×100+6×10-1+3×10-2

Q.7.

Simplify and write in exponential form.
-2-3×-2-4

Solution:

Given, -2-3×-2-4
Here, the bases are same.
So, when multiplying like bases, keep the base the same and add the exponents. So, using the law of
exponent, am×an=am+n -2-3×-2-4=-2(-3)+(-4) =-2-3-4=-2-7. Thus, -2-3×-2-4 in simplified exponential form is -2-7

Q.8.
105

Find the multiplicative inverse of 10-5.

Solution:

The multiplicative inverse of a non-zero integer say, a is represented by 1a or a-1. It is also called reciprocal. Also,
it is a law of exponent.
When a number is multiplied by its own multiplicative inverse the resultant value is equal to 1.
Therefore, multiplicative inverse of 10-5 is 105.

1510-5101105
Q.9.

Expand 1256.249 using exponents.

Solution:

We have to expand the number 1256.249 using exponents.
Expanded form is a way to write numbers by adding the value of its digits.
Now, 1256.249=1000+200+50+6+210+4100+91000 We can express all numbers as product of multiples of 10.
So, 1256.249=1×1000+2×100+5×10+6×1+2×110+4×1100+9×11000 We have to express multiple of 10 in
exponential form. We can use the rule, 1a=a-1, where a is a natural number.
Therefore, 1256.249=1×103+2×102+5×101+6×100+2×10-1+4×10-2+9×10-3

Q.10.

Simplify and write in exponential form.
p3×p-10

Solution:

Given, p3×p-10
Here, the bases are same.
So, when multiplying like bases, keep the base the same and add the exponents. So, using the law of
exponent, am×an=am+n p3×p-10=p3+(-10) =p3-10=p-7. Thus, p3×p-10 in simplified exponential form is p-7

Q.11.
72

Find the multiplicative inverse of 7-2.

Solution:

Given, 7-2
We know that, for any non-zero integer a, a-m is the multiplicative inverse of am
Here, 7-2=172 Multiplicative inverse of 172=1172=72 Therefore, the multiplicative inverse of 7-2 is 72.

127172
Q.12.

Simplify and write in exponential form. 32×3-5×36

Practice more on Exponents and powers

Page 9

www.embibe.com

NCERT Mathematics Grade 8.

Solution:

Chapter 12 Exponents and powers

Given, 32×3-5×36
Here, the bases are same.
So, when multiplying like bases, keep the base the same and add the exponents. So, using the law of
exponent, am×an=am+n 32×3-5×36=32+(-5)+6 =33. Thus, 32×3-5×36 in simplified exponential form is 33

Q.13.
15353

Find the multiplicative inverse of 5-3.

Solution:

Given, 5-3
We know that, for any non-zero integer a, a-m is the multiplicative inverse of am
Here, 5-3=153 Multiplicative inverse of 153=1153=53 Therefore, the multiplicative inverse of 5-3=53.

135
Q.14. Find the multiplicative inverse of 10-100.
1101010100
Solution:

Given, 10-100
We know that, for any non-zero integer a, a-m=1am, where m is the positive integer a-m is the multiplicative
inverse of am
Here, 10-100=110100 Multiplicative inverse of 110100=1110100=10100 Therefore, the multiplicative inverse
of 10-100=10100.

110100
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