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Which technique is used when an integral contains a function and its derivative?

O Integration by Parts
O Substitution v/
O Partial Fraction Decomposition
(O Numerical Integration
The technique used when an integral contains a function and its derivative is called integration by

substitution. This method simplifies the integral by substituting the function with a new variable, making it
easier to evaluate.

What is the integral of feAx dx?

Oerx+Cy
O xe™ +C
O Inixl +C
O1x+C

The integral of the exponential function e”x is itself, plus a constant of integration. This is a fundamental
result in calculus that highlights the unique property of the exponential function.

What is the integral of [dx?

Ox+Cv

O1+C
Oo0+C

Oc

The integral of fdx represents the antiderivative of the constant function 1, which is x plus a constant of
integration. Therefore, the result is x + C, where C is an arbitrary constant.

Which rule is used for integrating xAn where n #-1?
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O Product Rule
(O Chain Rule

O Power Rule v
O Quotient Rule

The power rule is used for integrating functions of the form x*n where n # -1. This rule states that the
integral of x"n is (xA(n+1))/(n+1) + C, where C is the constant of integration.

What is the general form of an indefinite integral?

O ffx)dx=F(x) +C v
O [f(x)dx = F(x)

O [i(x)dx = F'(x) + C

O [f(x)dx = F'(x)

The general form of an indefinite integral is represented as [f(x)dx = F(x) + C, where F(x) is the
antiderivative of f(x) and C is the constant of integration.

What is the integral of fcos(x) dx?

Osinx)+C v
O -sin(x) + C
O cos(x) +C
O -cos(x) + C

The integral of cos(x) with respect to x is a fundamental result in calculus, representing the antiderivative
of the cosine function.

Which of the following is NOT a technique of integration?

(O Substitution
O Integration by Parts
O Differentiation v’
O Partial Fraction Decomposition
Integration techniques include methods such as substitution, integration by parts, and partial fractions.

Any method not related to these, such as differentiation, would be considered NOT a technique of
integration.

How can substitution simplify the integration process? Provide an example.
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Substitution simplifies integration by transforming a complex integral into a simpler one by
changing variables. For example, for [(2x+1)A5 dx, let u = 2x+1, then du = 2 dx, or dx = du/2. The
integral becomes (1/2)fu?5 du, which is easier to solve.

Discuss the physical interpretation of an indefinite integral in terms of displacement and velocity.

VZ

The indefinite integral of a velocity function with respect to time gives the displacement function.
It represents the total change in position over time, accounting for all possible initial positions
(hence the constant of integration).

What are the steps involved in using partial fraction decomposition to solve an integral?

VZ

To use partial fraction decomposition, first express the integrand as a sum of simpler fractions.
Then, integrate each fraction separately. This involves factoring the denominator and finding
constants that satisfy the original equation when the fractions are combined.

Provide an example of a real-world problem that can be solved using indefinite integrals and explain
the solution process.
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A real-world problem could be finding the position of an object given its velocity function v(t) =3
tA2. The position function s(t) is the indefinite integral of v(t), so s(t) = [3 t*2 dt =t*3 + C. The
constant C is determined by initial conditions, such as the initial position of the object.

Explain why the constant of integration is important in indefinite integrals.

VZ

The constant of integration is important because it represents the family of all possible
antiderivatives. Without it, the solution is incomplete as it does not account for all functions that
could differentiate to the given integrand.

Which of the following integrals require substitution for simplification? (Select all that apply)

(J J(2x+1)A5 dx v
(3 fsin(x)cos(x) dx v’
(O fer(2x) dx v
(Jf1/x dx
Substitution is often required in integrals where the integrand is a composite function or when the integral

involves a function and its derivative. Identifying these cases helps simplify the integration process
effectively.

Which techniques can be used to solve Jx eAx dx? (Select all that apply)

(] Substitution
(J Integration by Parts v’
(1) Partial Fraction Decomposition
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((J Numerical Integration

To solve the integral f[x e”x dx, integration by parts is the primary technique used. Additionally,
substitution may be applicable in certain contexts, but integration by parts is the most direct method for
this integral.

What are common mistakes when calculating indefinite integrals? (Select all that apply)

() Omitting the constant of integration v’

(J Incorrect application of substitution v’

(J Using the wrong variable of integration v’
(] Applying the chain rule

Common mistakes when calculating indefinite integrals include forgetting to add the constant of
integration, misapplying integration rules, and failing to simplify expressions before integrating.

Which of the following integrals can be solved using partial fraction decomposition? (Select all that
apply)
O j/(xA2-1)) dx v
O f(/(xA2 + 1)) dx
O JA/(xA3 - x)) dx v
Of(A/(x + 1)) dx
Partial fraction decomposition is applicable to rational functions where the degree of the numerator is

less than the degree of the denominator. Therefore, integrals of the form where the integrand is a rational
function can often be solved using this method.

Which of the following are properties of indefinite integrals? (Select all that apply)

(J Linearity v’

(J Constant of Integration v’
() Power Rule v

() Quotient Rule

Indefinite integrals have several key properties, including linearity, the ability to add constants, and the
relationship to differentiation. These properties allow for the manipulation and evaluation of integrals in
various mathematical contexts.

What are the applications of indefinite integrals? (Select all that apply)
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(J Solving differential equations v’

(] Calculating definite areas

(J Finding displacement from velocity v’
(] Determining acceleration from velocity

Indefinite integrals are used in various applications such as calculating areas under curves, solving

differential equations, and determining the accumulation of quantities. They are fundamental in fields like
physics, engineering, and economics.

Describe the process of integration by parts and provide an example.

/7

To perform integration by parts, choose u and dv from the integrand, differentiate u to find du,
and integrate dv to find v. Then apply the formula: fu dv = uv - [v du. For example, to integrate [x
e rx dx, let u = x (thus du = dx) and dv = e*x dx (thus v = e”*x). Applying the formula gives: [x e*x
dx =x e x - ferx dx =xerx-ex +C.

Which of the following represents the constant of integration?

O x
O F(x)
Ocv
O dx

The constant of integration is typically represented by the letter 'C' in indefinite integrals, indicating that
there are infinitely many antiderivatives differing by a constant.
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