Cheat Sheet: Exponents

Introduction

Hey there! Logarithms and exponents are like magic tools in math that make big numbers
and tricky calculations way easier to handle. Whether you're solving equations, compar-
ing quantities, or tackling problems in competitive exams, these concepts are your go-to
helpers. This cheat sheet is your quick guide, packed with everything you need to know
about logarithms and exponents, all laid out in simple tables. From basic definitions to
handy rules and real-world uses, it’s designed to help you study fast and ace those exam
questions. Let’s get started!

Basic Concepts

Logarithms and exponents are two sides of the same coin, helping you express and solve
problems with large numbers. This table covers their core definitions and how they relate.

Concept Definition Example
Exponent A number a® = N where a is the 3% =27
base, z is the exponent, and N is
the result.
Logarithm The power y to which a base bis logs 27 =3
raised to get a, written as log, a =
Y.
Relationship If oY = a, then log,a = y. 102 = 100 = log;, 100 =
2

This table gives you the foundation, showing how exponents and logarithms are connected
and how theyre written.
Types of Logarithms

Logarithms come in different flavors depending on their base. This table lists the main
types youll encounter.

Type Description Example

Common Logarithm Base 10, denoted as log;, V. log;, 100 = 2

Natural Logarithm Base e (Eulers number), denoted In7 =log, 7
as In V.




Knowing these types helps you pick the right logarithm for the problem at hand.

Logarithm Rules

These rules make working with logarithms a breeze. They let you simplify and solve
complex expressions.

Rule Formula

Product Rule log,(mn) = log, m + log, n
Quotient Rule log, (%) = log, m — log, n
Power Rule log, (m™) = nlog, m
Change of Base Rule log, m = lﬁ) gg“::

Base Switch Rule log, a = @

These rules are your toolkit for breaking down tricky logarithm problems.

Logarithm Properties

Logarithm properties are key facts that help you understand how logarithms behave in
different situations.

Property Description

Log of 1 log, 1 =0, for b>0,b# 1

Log of Base log,b=1,for b>0,b+# 1

Log of Power log,(b*) =z, for x € R, b >0

Inverse Property blogv® = g for x > 0,b> 0

Behavior log, = is increasing if @ > 1, decreasing if 0 < a < 1

These properties are super useful for simplifying equations and checking your work.

Characteristics and Mantissa

Logarithms can be split into two parts: the characteristic (integer part) and the mantissa
(decimal part). This table explains them.

Part Description Example
Characteristic The integer part of a logarithm.  In log,,15 = 1.176, charac-
teristic is 1.
Mantissa The decimal part, always posi- In log;;15 = 1.176, man-
tive. tissa is 0.176.

Understanding these parts helps when working with logarithm tables or scientific calcu-
lations.



Important Conversions

Conversions help you switch between exponents and logarithms or compare values. This
table covers key conversions.

Conversion Description

Exponent to Log If a® = ¢, then log, c = b, for a,c > 0, a # 1.
Log Inequality (Base a > 1) log,b>log,c <= b>c>0.

Log Inequality (Base 0 < log,b>log,c < b<c.

a<1)

These conversions are handy for transforming expressions and solving inequalities.

Practical Applications

Logarithms and exponents show up in many exam questions. This table highlights com-
mon uses.

Application Example

Solving Equations Find z in log, = + log, = log, 55 V/6.

Geometric Sequences Use logarithms to find terms in sequences, e.g., z,y, 2
where zyz = 6°.

Inequalities Solve }Zizii:g’ < 0 for z.

Exponential Equations Solve 22¢4 17 x 2%+l = 4,

These examples show how logarithms and exponents are applied in real exam problems.

Conclusion

Youve just explored the world of logarithms and exponents through this cheat sheet, and
now youre ready to tackle any related problem that comes your way. These concepts
simplify big numbers, solve complex equations, and pop up everywhere in competitive
exams. With clear tables covering definitions, rules, properties, and practical examples,
this guide is your shortcut to mastering these topics. Keep it close, practice with the
examples, and youll find yourself solving logarithm and exponent questions like a pro.
Heres to nailing those exams with confidence!



