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1. What is the result of ∫ (x^2 - 4x + 4) dx?
A. (1/3)x^3 - 2x^2 + 4x + C
B. (1/3)x^3 - 2x^2 + 3x + C
C. (1/4)x^4 - 2x^2 + 4x + C
D. (1/3)x^3 - 4x + 4 + C

2. What concept describes the definite integral as the limit of
a sum?
A. Integration by parts
B. Riemann Sum
C. Absolute Convergence
D. Monte Carlo Method

3. What approach is used for integrating rational functions?
A. Integration by Parts
B. Integration by Simplification
C. Integration by Substitution
D. Integration using Partial Fractions

4. What might moderate to difficult level questions assess in
a student’s understanding?
A. Fundamental Concepts
B. Varying Difficulty Levels
C. Basic Applications
D. Direct Computation Skills

5. What is the integral of 3(x^2 - 2)^4 dx using substitution?
A. (3/5)(x^2 - 2)^5 + C
B. (1/5)(x^2 - 2)^5 + C
C. 3(x^2 - 2)^5 + C
D. (3/2)(x^2 - 2)^5 + C

6. Why is integration by parts a useful technique in calculus?
A. It simplifies polynomials.
B. It breaks down complex integrals into simpler parts.
C. It can be used to solve differential equations.
D. It eliminates all logarithmic functions.
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7. What does the greatest integer function return?
A. The smallest integer greater than a given number
B. The largest integer less than or equal to a given number
C. The smallest integer less than a given number
D. The largest integer greater than a given number

8. Trigonometric substitutions are used in integration
primarily for what reason?
A. To make the integral more complicated
B. To simplify integrals involving square roots
C. To convert algebraic functions into trigonometric ones
D. To evaluate definite integrals quickly

9. The Leibnitz Rule is used for what purpose?
A. To differentiate functions
B. To differentiate under the integral sign
C. To integrate products of functions
D. To find limits of functions

10. What is the result of the integral ∫ (x^2 + 1)^(1/2) dx?
A. (1/3)(x)(x^2 + 1)^(3/2) + C
B. (1/4)(x^2 + 1)^(1/2) + C
C. (1/2)(x^2 + 1)^(3/2) + C
D. (1/5)(x^3 + x) + C
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Answers
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1. A
2. B
3. D
4. B
5. A
6. B
7. B
8. B
9. B
10. A
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Explanations
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1. What is the result of ∫ (x^2 - 4x + 4) dx?
A. (1/3)x^3 - 2x^2 + 4x + C
B. (1/3)x^3 - 2x^2 + 3x + C
C. (1/4)x^4 - 2x^2 + 4x + C
D. (1/3)x^3 - 4x + 4 + C

To determine the result of the integral ∫ (x^2 - 4x + 4) dx, we first rewrite the integrand
in a more familiar form. The expression x^2 - 4x + 4 is a quadratic polynomial that can
be factored as (x - 2)^2. However, we can also directly integrate each term of the
polynomial without factoring.  When integrating, we apply the power rule for integration,
which states that ∫ x^n dx = (1/(n+1)) x^(n+1) + C, where C is the constant of
integration.  1. For the term x^2, applying the power rule gives:    ∫ x^2 dx = (1/3)x^3.  2.
For the term -4x, the integration yields:    ∫ -4x dx = -4 * (1/2)x^2 = -2x^2.  3. Finally, for
the constant term 4, we have:    ∫ 4 dx = 4x.  Combining all these results together, we get:
∫ (x^2 - 4x + 4) dx = (1/3)x

2. What concept describes the definite integral as the limit of
a sum?
A. Integration by parts
B. Riemann Sum
C. Absolute Convergence
D. Monte Carlo Method

The concept that describes the definite integral as the limit of a sum is the Riemann
Sum. This approach is foundational in understanding how integration is defined in
calculus.   Riemann Sums break down the area under a curve into a finite number of
rectangles, each representing a segment of the area. As the number of rectangles
increases (and their width decreases), this sum approaches a precise value, known as the
definite integral. Formally, if a function is continuous on a closed interval, the limit of
the Riemann Sum as the number of rectangles approaches infinity yields the exact value
of the definite integral.  This concept is crucial for understanding the approximation of
areas under curves and serves as the basis for many numerical integration techniques.
Using Riemann Sums allows students to visualize integration as an accumulation of
infinitesimally small quantities, bridging the gap between discrete and continuous
mathematics.
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3. What approach is used for integrating rational functions?
A. Integration by Parts
B. Integration by Simplification
C. Integration by Substitution
D. Integration using Partial Fractions

The integration of rational functions often involves breaking the function down into
simpler components that can be integrated individually. This method is known as
integration using partial fractions.   When you have a rational function, which is the ratio
of two polynomials, you can express it as a sum of simpler fractions, provided the degree
of the numerator is less than the degree of the denominator. For example, if you have a
function like \(\frac{P(x)}{Q(x)}\), where \(\text{deg}(P) < \text{deg}(Q)\), you can apply
partial fraction decomposition to express the function in a form that is easier to
integrate.  Once decomposed, each individual fraction can often be integrated using
basic integration techniques, such as integrating constants or using logarithmic
identities. In this way, partial fractions effectively simplify the integration process by
reducing complex rational functions into elementary forms.  The other methods
mentioned, such as integration by parts, integration by simplification, and integration by
substitution, might be useful in different contexts, but they do not specifically target the
unique structure of rational functions in the same manner as partial fractions do.

4. What might moderate to difficult level questions assess in
a student’s understanding?
A. Fundamental Concepts
B. Varying Difficulty Levels
C. Basic Applications
D. Direct Computation Skills

Moderate to difficult level questions are designed to assess not just the foundational
knowledge of a student, but also their ability to integrate and apply that knowledge in
various contexts. By introducing varying difficulty levels, these questions challenge
students to think critically and engage with complex problems that require deeper
understanding and reasoning skills.   Such questions often involve multiple steps or
concepts, necessitating a strong grasp of both fundamental and advanced material to
arrive at the correct answer. This process encourages students to use creative
problem-solving strategies and adapt their knowledge to new scenarios, which are
essential skills in higher-level mathematics and engineering subjects.   While the other
choices might touch on aspects of the students’ capabilities, they do not fully reflect the
broader range of thought processes and integrative skills that moderate to difficult level
questions typically assess.
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5. What is the integral of 3(x^2 - 2)^4 dx using substitution?
A. (3/5)(x^2 - 2)^5 + C
B. (1/5)(x^2 - 2)^5 + C
C. 3(x^2 - 2)^5 + C
D. (3/2)(x^2 - 2)^5 + C

To compute the integral of \( 3(x^2 - 2)^4 \, dx \) using substitution, we can start by
making an appropriate substitution. Let \( u = x^2 - 2 \). Then, the differential \( du \) is
given by:  \[ du = 2x \, dx \quad \Rightarrow \quad dx = \frac{du}{2x} \]  However, we will
need to express \( x \) in terms of \( u \) to substitute \( dx \) correctly. Since \( u = x^2 - 2
\), we have \( x^2 = u + 2 \) and thus \( x = \sqrt{u + 2} \) or \( x = -\sqrt{u + 2} \).
However, in most integrals involving \( x^2 \), we can just keep \( x \) symbolic since \( x
\) will cancel out later.  Now, substitute \( u \) back into the integral:  \[ \int 3(x^2 - 2)^4
\, dx = \int 3u^4 \, \left(\frac{du}{2x}\right) 

6. Why is integration by parts a useful technique in calculus?
A. It simplifies polynomials.
B. It breaks down complex integrals into simpler parts.
C. It can be used to solve differential equations.
D. It eliminates all logarithmic functions.

Integration by parts is a valuable technique in calculus primarily because it allows you to
break down complex integrals into simpler components. This method is grounded in the
product rule for differentiation and is particularly effective when the integral comprises
products of functions that are amenable to straightforward differentiation and
integration.  The formula for integration by parts is derived from this principle and is
expressed as ∫ u dv = u v - ∫ v du. Here, one identifies parts of the original integral to
assign as u and dv, such that differentiating u and integrating dv leads to a new integral
that is easier to evaluate.   By transforming the original integral into a simpler one or a
more manageable form, this technique facilitates the integration of functions that would
be otherwise difficult to integrate directly. For example, if you have an integral involving
polynomial functions multiplied by trigonometric or exponential functions, integration by
parts can simplify the complexity through the breakdown of these product forms, making
them easier to handle during integration processes.  Using integration by parts does not
inherently simplify polynomials but rather offers a means to manage integrals involving
combinations of functions. While it has applications in solving certain kinds of
differential equations, that is not its primary advantage. Furthermore, it does not
eliminate logarithmic functions; instead, it

10Sample study guide. Visit https://jeemainintegration.examzify.com for the full version

SA
M

PLE



7. What does the greatest integer function return?
A. The smallest integer greater than a given number
B. The largest integer less than or equal to a given number
C. The smallest integer less than a given number
D. The largest integer greater than a given number

The greatest integer function, often denoted as ⌊x⌋, returns the largest integer that is
less than or equal to a given number x. This means that it rounds down to the nearest
whole number.  For example, if you have a number like 3.7, the greatest integer function
would return 3, since 3 is the largest integer that is less than or equal to 3.7. Similarly,
for a number like -2.3, it would return -3, because -3 is the greatest integer that is less
than -2.3.  This function is especially useful in various mathematical applications,
including computer science where it might be used to determine indices or in algorithms
that require whole numbers. Understanding how this function behaves with both positive
and negative numbers is key to applying this knowledge correctly in mathematical
problems.

8. Trigonometric substitutions are used in integration
primarily for what reason?
A. To make the integral more complicated
B. To simplify integrals involving square roots
C. To convert algebraic functions into trigonometric ones
D. To evaluate definite integrals quickly

Trigonometric substitutions are primarily utilized in integration to simplify integrals that
involve square root expressions, particularly those containing terms of the form √(a² - x²),
√(x² - a²), or √(a² + x²). By making a suitable substitution, such as x = a sin(θ) or x = a
tan(θ), the square root often transforms into a trigonometric function, which is generally
easier to integrate.  This transformation leverages the inherent relationships and
identities present in trigonometric functions, allowing for a straightforward integration
process. For example, applying the substitution can convert expressions into forms where
standard integral results or formulas can be employed conveniently, leading to a more
manageable problem.  In contrast, other options don't capture the primary essence of
trigonometric substitutions effectively. Making the integral more complicated does not
align with the purpose of these substitutions. While converting algebraic functions into
trigonometric ones is part of the process, the ultimate aim is to facilitate the
simplification of the integration rather than a mere change in function type. Evaluating
definite integrals quickly is secondary; the main goal is the simplification through
substitutions that transform square roots into more tractable forms for integration.
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9. The Leibnitz Rule is used for what purpose?
A. To differentiate functions
B. To differentiate under the integral sign
C. To integrate products of functions
D. To find limits of functions

The Leibnitz Rule is a powerful tool used in calculus for differentiating under the
integral sign. This rule allows one to compute the derivative of an integral whose limits
and/or integrand depend on a variable.   Specifically, if you have an integral of the form \(
f(x) = \int_{a(x)}^{b(x)} g(t, x) \, dt \), the rule determines how to differentiate this
expression with respect to \( x \). It states that the derivative of this integral is given by: 
\[ f'(x) = g(b(x), x) \cdot b'(x) - g(a(x), x) \cdot a'(x) + \int_{a(x)}^{b(x)} \frac{\partial
g}{\partial x}(t, x) \, dt \]  This formulation showcases how the rule captures changes in
both the limits of integration and the function being integrated.   In contrast, the other
purposes listed do not align with the primary function of the Leibnitz Rule. For instance,
differentiating functions generally does not involve the integration process, while
integrating products of functions typically pertains to integration techniques like
integration by parts or substitution. Lastly, finding limits of functions is a

10. What is the result of the integral ∫ (x^2 + 1)^(1/2) dx?
A. (1/3)(x)(x^2 + 1)^(3/2) + C
B. (1/4)(x^2 + 1)^(1/2) + C
C. (1/2)(x^2 + 1)^(3/2) + C
D. (1/5)(x^3 + x) + C

To evaluate the integral ∫ (x^2 + 1)^(1/2) dx, one effective method is to use a
trigonometric substitution. By substituting \( x = \tan(\theta) \), we can rewrite the
integral in a way that allows for easier integration. This substitution gives us \( dx =
\sec^2(\theta) d\theta \) and transforms \( (x^2 + 1)^{1/2} \) into \( \sec(\theta) \).  Thus,
the integral becomes:  \[ \int (x^2 + 1)^{1/2} dx = \int \sec(\theta) \sec^2(\theta) d\theta
= \int \sec^3(\theta) d\theta \]  The integral of \( \sec^3(\theta) \) can be computed using
the known formula:  \[ \int \sec^3(\theta) d\theta = \frac{1}{3} \sec(\theta) \tan(\theta) +
C \]  Substituting back our original variables (since \( \sec(\theta) = \sqrt{x^2 + 1} \) and
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