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Formulas of Di?erentiation and Integration Class 12: A Comprehensive Guide
 

formulas of di?erentiation and integration class 12 form the backbone of
calculus
 
topics that students encounter during their ?nal year of school. Mastering these formulas
 
not only helps in solving complex mathematical problems e?ciently but also lays a strong
 
foundation for higher education in science, engineering, and mathematics. Whether you?re
 
preparing for board exams or competitive tests like JEE or NEET, having a clear
 
understanding of these formulas can make a signi?cant di?erence in your performance.
 
In this article, we?ll walk through essential di?erentiation and integration formulas
 
relevant to class 12, explain their applications, and provide tips on how to remember and
 
use them e?ectively. Let's dive into the world of calculus with a focus on clarity and
 
practical understanding.
 

Understanding Di?erentiation: Key Formulas and Concepts
 
Di?erentiation is the process of ?nding the derivative of a function, which represents the
 
rate of change or slope of the function at any point. In class 12, students explore various
 
di?erentiation formulas that extend beyond the basics to include product rule, quotient
 

Published by: ai.chs.agency Page 1 of 19



Formulas of di?erentiation and integration Latest Edition Vol. 2025, Issue 8

rule, and derivatives of trigonometric, logarithmic, and exponential functions.
 

Basic Di?erentiation Formulas
 
The simplest di?erentiation formulas are based on power functions. For any function of
 
the form \( f(x) = x^n \), where \( n \) is a real number, the derivative is:
 
\[
 
\frac{d}{dx} (x^n) = nx^{n-1}
 
\]
 
This formula is the cornerstone for many problems involving polynomials and power
 
functions.
 
Other fundamental derivatives include:
 
Constant function: \(\frac{d}{dx} (c) = 0\), where \(c\) is a constant.
 
Constant multiple rule: \(\frac{d}{dx} [cf(x)] = c \frac{d}{dx} f(x)\).
 

Product and Quotient Rules
 
When dealing with products or quotients of functions, di?erentiation requires speci?c
 
rules:
 
Product Rule:
 
\[
 
\frac{d}{dx} [u(x) \cdot v(x)] = u'(x)v(x) + u(x)v'(x)
 
\]
 
Quotient Rule:
 
\[
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\frac{d}{dx} \left[\frac{u(x)}{v(x)}\right] = \frac{v(x)u'(x) - u(x)v'(x)}{[v(x)]^2}
 
\]
 
These rules are indispensable for di?erentiating composite expressions involving
 
multiplication or division.
 

Derivatives of Trigonometric Functions
 
Class 12 di?erentiation formulas include derivatives of standard trigonometric functions:
 
\[
 
\frac{d}{dx} (\sin x) = \cos x
 
\]
 
\[
 
\frac{d}{dx} (\cos x) = -\sin x
 
\]
 
\[
 
\frac{d}{dx} (\tan x) = \sec^2 x
 
\]
 
\[
 
\frac{d}{dx} (\cot x) = -\csc^2 x
 
\]
 
\[
 
\frac{d}{dx} (\sec x) = \sec x \tan x
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\]
 
\[
 
\frac{d}{dx} (\csc x) = -\csc x \cot x
 
\]
 
These formulas are essential in calculus problems involving oscillations, waves, and
 
periodic functions.
 

Derivatives of Exponential and Logarithmic Functions
 
Exponential and logarithmic functions frequently appear in class 12 calculus. Their
 
di?erentiation formulas are:
 
\[
 
\frac{d}{dx} (e^x) = e^x
 
\]
 
\[
 
\frac{d}{dx} (a^x) = a^x \ln a \quad (a > 0, a \neq 1)
 
\]
 
\[
 
\frac{d}{dx} (\ln x) = \frac{1}{x} \quad (x > 0)
 
\]
 
\[
 
\frac{d}{dx} (\log_a x) = \frac{1}{x \ln a} \quad (x > 0)
 
\]
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Knowing these is crucial for solving problems involving growth and decay, compound
 
interest, and natural phenomena modeled by exponential functions.
 

Exploring Integration: Important Class 12 Formulas
 
Integration is essentially the reverse process of di?erentiation. It deals with ?nding the
 
integral or antiderivative of a function. Integration formulas in class 12 include basic rules,
 
integration of algebraic, trigonometric, exponential, and logarithmic functions, as well as
 
methods like substitution and integration by parts.
 

Basic Integration Formulas
 
The most fundamental integration formula is the power rule for integration, which is the
 
inverse of di?erentiation:
 
\[
 
\int x^n \, dx = \frac{x^{n+1}}{n+1} + C, \quad n \neq -1
 
\]
 
Here, \(C\) represents the constant of integration, an important concept since integration
 
yields a family of functions.
 
Other basics include:
 
Constant multiple rule: \(\int c f(x) \, dx = c \int f(x) \, dx\)
 
Sum rule: \(\int [f(x) + g(x)] \, dx = \int f(x) \, dx + \int g(x) \, dx\)
 

Integration of Trigonometric Functions
 
Integrals involving trigonometric functions often appear in class 12 problems. Some key
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formulas are:
 
\[
 
\int \sin x \, dx = -\cos x + C
 
\]
 
\[
 
\int \cos x \, dx = \sin x + C
 
\]
 
\[
 
\int \sec^2 x \, dx = \tan x + C
 
\]
 
\[
 
\int \csc^2 x \, dx = -\cot x + C
 
\]
 
\[
 
\int \sec x \tan x \, dx = \sec x + C
 
\]
 
\[
 
\int \csc x \cot x \, dx = -\csc x + C
 
\]
 
These formulas are handy when dealing with problems in physics and engineering,
 
especially wave motion and oscillatory systems.
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Integration of Exponential and Logarithmic Functions
 
Integration involving exponential and logarithmic functions is frequently tested. Key
 
formulas include:
 
\[
 
\int e^x \, dx = e^x + C
 
\]
 
\[
 
\int a^x \, dx = \frac{a^x}{\ln a} + C, \quad a > 0, a \neq 1
 
\]
 
\[
 
\int \frac{1}{x} \, dx = \ln |x| + C
 
\]
 
These integrals often appear in problems related to continuous growth, radioactive decay,
 
and probability.
 

Integration by Parts and Substitution
 
Class 12 students also learn advanced integration techniques like integration by parts,
 
which is derived from the product rule of di?erentiation:
 
\[
 
\int u \, dv = uv - \int v \, du
 
\]
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Here, \(u\) and \(v\) are functions of \(x\). This method is extremely useful when
 
integrating products of functions such as polynomials and logarithms or exponential
 
functions.
 
Substitution is another powerful technique to simplify integrals by changing variables:
 
\[
 
\int f(g(x)) g'(x) \, dx = \int f(t) \, dt
 
\]
 
where \(t = g(x)\). This method helps in tackling composite functions and complicated
 
expressions.
 

Tips for Memorizing and Applying Formulas of Di?erentiation and
 

Integration Class 12
 
Understanding the logic behind these formulas makes memorizing easier. Here are some
 
tips to help you master these essential calculus tools:
 
**Practice Regularly:** The more you practice, the more familiar you become with
 
the application of these formulas. Try solving a variety of problems covering each
 
formula.
 
**Create Flashcards:** Write down formulas on ?ashcards and review them daily.
 
This active recall technique boosts memory retention.
 
**Visualize Graphs:** Understanding how derivatives and integrals a?ect the graph
 
of a function can deepen your conceptual knowledge.
 
**Group Similar Formulas:** Categorize formulas (e.g., all trigonometric derivatives
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together) to create mental connections.
 
**Use Mnemonics:** Develop simple mnemonics or stories that relate to formulas,
 
especially for trigonometric derivatives and integrals.
 

Practical Applications and Importance
 
Formulas of di?erentiation and integration class 12 aren?t just academic exercises; they
 
have real-world applications. For instance:
 
**Physics:** Calculus is used to analyze motion, forces, and energy. Derivatives
 
represent velocity and acceleration, while integrals help ?nd displacement and work
 
done.
 
**Engineering:** Design and analysis of systems, signal processing, and control
 
theory heavily rely on calculus.
 
**Economics:** Marginal cost and revenue are calculated using derivatives, and
 
integrals help in ?nding consumer and producer surplus.
 
**Biology:** Modeling population growth and rate of spread of diseases involve
 
di?erential equations derived from these formulas.
 
By understanding and applying these formulas, students can unlock the power of calculus
 
in various ?elds.
 
Embarking on the journey of learning di?erentiation and integration formulas not only
 
equips you with problem-solving skills but also sharpens your analytical thinking. With
 
consistent practice and conceptual clarity, mastering these formulas becomes a rewarding
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experience that opens doors to advanced studies and exciting career opportunities in
 
STEM.
 

Question
 

Answer
 
What are the basic
 
formulas of
 
di?erentiation for
 
polynomials in Class
 
12?
 
The basic di?erentiation formulas for polynomials include: 1. \(
 
\frac{d}{dx} (x^n) = nx^{n-1} \) where n is any real number.
 
2. \( \frac{d}{dx} (c) = 0 \) where c is a constant. 3. \(
 
\frac{d}{dx} (cx^n) = c \cdot n x^{n-1} \). These form the
 
foundation for di?erentiating polynomial functions.
 
How do you
 
di?erentiate
 
trigonometric functions
 
as per Class 12
 
formulas?
 
The di?erentiation formulas for trigonometric functions are: 1.
 
\( \frac{d}{dx} (\sin x) = \cos x \) 2. \( \frac{d}{dx} (\cos x) =
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-\sin x \) 3. \( \frac{d}{dx} (\tan x) = \sec^2 x \) 4. \(
 
\frac{d}{dx} (\cot x) = -\csc^2 x \) 5. \( \frac{d}{dx} (\sec x)
 
= \sec x \tan x \) 6. \( \frac{d}{dx} (\csc x) = -\csc x \cot x \).
 
These are essential for solving calculus problems involving
 
trigonometric functions.
 
What are the key
 
integration formulas
 
taught in Class 12?
 
Key integration formulas include: 1. \( \int x^n dx =
 
\frac{x^{n+1}}{n+1} + C \), where \( n \neq -1 \) 2. \( \int
 
\frac{1}{x} dx = \ln|x| + C \) 3. \( \int e^x dx = e^x + C \) 4.
 
\( \int \sin x dx = -\cos x + C \) 5. \( \int \cos x dx = \sin x + C \)
 
6. \( \int \sec^2 x dx = \tan x + C \) These formulas are
 
fundamental for solving integration problems in Class 12
 
calculus.
 
How is the product rule
 
of di?erentiation
 
expressed in Class 12
 
formulas?
 
The product rule states that if you have two di?erentiable
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functions \( u(x) \) and \( v(x) \), then the derivative of their
 
product is: \[ \frac{d}{dx}[u(x)v(x)] = u'(x)v(x) + u(x)v'(x) \]
 
This formula is crucial for di?erentiating products of functions
 
e?ciently.
 
What is the formula for
 
the integration of
 
exponential functions
 
in Class 12?
 
The integration formula for exponential functions is: \[ \int a^x
 
dx = \frac{a^x}{\ln a} + C \quad (a > 0, a \neq 1) \] and for
 
the natural exponential function: \[ \int e^x dx = e^x + C \]
 
These formulas help integrate expressions involving
 
exponential functions accurately.
 
Formulas of Di?erentiation and Integration Class 12: A Detailed Examination
 

Formulas of di?erentiation and integration class 12 form the cornerstone of
 
advanced calculus, a subject pivotal for students pursuing science, engineering, and
 
mathematics. These formulas are not merely academic tools but essential instruments
 
that enable learners to analyze and solve complex problems involving rates of change and
 
areas under curves. Mastery of these formulas is vital for success in board examinations,
 
competitive tests, and practical applications in various scienti?c ?elds.
 

Understanding the Essence of Di?erentiation and Integration
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Di?erentiation and integration are inverse processes that constitute the fundamental
 
operations of calculus. Di?erentiation focuses on determining the rate at which a function
 
changes at any given point, while integration concerns itself with the accumulation of
 
quantities, such as areas under curves or total accumulated change.
 
In the context of class 12 mathematics, the emphasis lies on a comprehensive set of
 
formulas that facilitate quicker and more e?cient problem-solving. These formulas
 
encompass basic rules, product and quotient rules, chain rule, and integration techniques
 
ranging from standard integrals to substitution and integration by parts.
 

Key Formulas of Di?erentiation in Class 12
 
Di?erentiation formulas enable the calculation of derivatives, which represent
 
instantaneous rates of change. Some of the fundamental di?erentiation formulas covered
 
at this level include:
 

Power Rule: \(\frac{d}{dx}[x^n] = nx^{n-1}\)
 
1.
 

Constant Multiple Rule: \(\frac{d}{dx}[cf(x)] = c \frac{d}{dx}[f(x)]\)
 
2.
 

Sum and Di?erence Rule: \(\frac{d}{dx}[f(x) \pm g(x)] = \frac{d}{dx}[f(x)] \pm
 
3.
 
\frac{d}{dx}[g(x)]\)
 

Product Rule: \(\frac{d}{dx}[u \cdot v] = u \frac{dv}{dx} + v \frac{du}{dx}\)
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4.
 

Quotient Rule: \(\frac{d}{dx}\left[\frac{u}{v}\right] = \frac{v \frac{du}{dx} - u
 
5.
 
\frac{dv}{dx}}{v^2}\)
 

Chain Rule: \(\frac{dy}{dx} = \frac{dy}{du} \cdot \frac{du}{dx}\), where \(y =
 
6.
 
f(u)\) and \(u = g(x)\)
 
Additionally, derivatives of trigonometric, logarithmic, and exponential functions are
 
crucial:
 
\(\frac{d}{dx}[\sin x] = \cos x\)
 
1.
 
\(\frac{d}{dx}[\cos x] = -\sin x\)
 
2.
 
\(\frac{d}{dx}[\tan x] = \sec^2 x\)
 
3.
 
\(\frac{d}{dx}[e^x] = e^x\)
 
4.
 
\(\frac{d}{dx}[\ln x] = \frac{1}{x}\)
 
5.
 
These formulas provide a robust framework for students to handle various di?erentiation
 
problems e?ciently.
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Comprehensive Formulas of Integration Class 12
 
Integration formulas serve as the tools for reversing di?erentiation, enabling the
 
calculation of areas, volumes, and other accumulated quantities. Class 12 integration
 
formulas span basic integration rules, integration by substitution, and integration by parts.
 
The fundamental integration formulas include:
 

Integral of Power Functions: \(\int x^n dx = \frac{x^{n+1}}{n+1} + C, \quad n
 
1.
 
\neq -1\)
 

Integral of Exponential Functions: \(\int e^x dx = e^x + C\)
 
2.
 

Integral of Trigonometric Functions:
 
3.
 
\(\int \sin x \, dx = -\cos x + C\)
 
1.
 
\(\int \cos x \, dx = \sin x + C\)
 
2.
 
\(\int \sec^2 x \, dx = \tan x + C\)
 
3.
 
\(\int \csc^2 x \, dx = -\cot x + C\)
 
4.
 

Published by: ai.chs.agency Page 15 of 19



Formulas of di?erentiation and integration Latest Edition Vol. 2025, Issue 8

Integral of Reciprocal Functions: \(\int \frac{1}{x} dx = \ln|x| + C\)
 
4.
 
For more complex integrals, two pivotal techniques are introduced:
 

Integration by Substitution: Based on reversing the chain rule, where if \(u =
 
1.
 
g(x)\), then \(\int f(g(x)) g'(x) dx = \int f(u) du\).
 

Integration by Parts: Derived from the product rule of di?erentiation:
 
2.
 
\[
 
\int u \, dv = uv - \int v \, du
 
\]
 
These techniques expand the capability of students to solve a broad spectrum of integrals
 
beyond elementary functions.
 

The Interplay Between Di?erentiation and Integration Formulas
 
An analytical comparison between di?erentiation and integration formulas reveals their
 
inverse nature. For instance, the power rule in di?erentiation corresponds directly to the
 
integral of a power function. This relationship underscores the conceptual symmetry in
 
calculus, allowing students to navigate from rates of change to accumulated quantities
 
seamlessly.
 
Understanding this interplay enhances problem-solving agility, especially in applied
 
contexts like physics and engineering, where derivatives model velocity and acceleration,
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and integrals calculate distance traveled or work done.
 

Common Pitfalls and Best Practices in Applying These Formulas
 
Despite the availability of extensive formulas, students often encounter challenges when
 
applying di?erentiation and integration techniques. Some frequent issues include:
 

Misapplication of the Power Rule: Applying the power rule incorrectly for \(n =
 
1.
 
-1\) in integration, where the formula does not hold.
 

Ignoring the Constant of Integration: Omitting the constant \(C\) in inde?nite
 
2.
 
integrals, which can lead to incomplete solutions.
 

Improper Use of Chain Rule: Failing to recognize composite functions requiring
 
3.
 
the chain rule.
 

Incorrect Substitution: Errors in variable substitution during integration by
 
4.
 
substitution.
 
To overcome these challenges, students should:
 
Practice a variety of problems involving di?erent function types.
 
1.
 
Develop a clear understanding of when and how to apply each formula.
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2.
 
Cross-verify results by di?erentiation after integration to ensure accuracy.
 
3.
 
Maintain a formula sheet for quick reference during revision.
 
4.
 

Enhancing Calculus Learning with Formulas of Di?erentiation and
 

Integration Class 12
 
Integrating these formulas into the study routine not only streamlines problem-solving but
 
also builds a strong conceptual foundation for higher studies in mathematics and allied
 
disciplines. The formulas act as a sca?old, supporting learners as they tackle complex
 
calculus problems with con?dence.
 
Moreover, a thorough grasp of these formulas is indispensable for competitive
 
examinations such as JEE, NEET, and other engineering or medical entrance tests where
 
calculus forms a signi?cant portion of the syllabus.
 
The evolving educational landscape increasingly emphasizes understanding over rote
 
memorization. Hence, students are encouraged to delve into the derivations of these
 
formulas, fostering deeper insights rather than super?cial familiarity.
 
In summary, the formulas of di?erentiation and integration class 12 are more than mere
 
tools?they are gateways to analytical thinking and problem-solving prowess in
 
mathematics and beyond.
 
di?erentiation formulas, integration formulas, class 12 calculus formulas, derivative rules,
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integral rules, standard di?erentiation formulas, standard integration formulas, class 12
 
math formulas, calculus formula sheet, di?erentiation and integration formulas
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