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What is the integral of a constant c with respect to x?

A. cx + C ✓
B. c^x + C
C. ln|c| + C
D. x^c + C

Discuss the role of partial fraction decomposition in integration and provide an example of its
application.

For example, to integrate the function \( \frac{2x + 3}{(x^2 + 1)(x - 2)} \), we can use partial fraction
decomposition to express it as \( \frac{A}{x^2 + 1} + \frac{Bx + C}{x - 2} \), where A, B, and C are
constants determined by solving the equation. After finding A, B, and C, we can integrate each term
separately.

How does trigonometric substitution simplify the integration of certain functions? Provide an
example.

Trigonometric substitution simplifies integration by converting expressions involving square roots
into trigonometric forms, making them easier to integrate. For instance, to integrate √(1 - x²), we can
use the substitution x = sin(θ), leading to a simpler integral.

Explain the relationship between the Gamma function and factorials, and how it is used in
integration.

The Gamma function, denoted as Γ(n), is defined for positive integers such that Γ(n) = (n-1)!, thus
extending the concept of factorials to non-integer values. It is used in integration to evaluate
integrals that involve factorials, particularly in probability distributions and in calculating moments.

Select the correct properties of definite integrals:

A. ∫[a, b] f(x) dx = -∫[ b, a] f(x) dx ✓
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B. ∫[a, a] f(x) dx = 0 ✓
C. ∫[a, b] [f(x) + g(x)] dx = ∫[a, b] f(x) dx + ∫[a, b] g(x) dx ✓
D. ∫[a, b] cf(x) dx = c∫[a, b] f(x) dx, where c is a constant ✓

What are improper integrals, and how do you determine their convergence or divergence?

Improper integrals are integrals where either the interval of integration is infinite or the integrand
becomes infinite at some point in the interval. To determine their convergence, you can use
techniques such as the comparison test or evaluate the limit of the integral as it approaches the
point of infinity or the point where the integrand is undefined.

Which of the following integrals require trigonometric substitution?

A. ∫√(1 - x^2) dx ✓
B. ∫√(x^2 - 1) dx ✓
C. ∫√(1 + x^2) dx ✓
D. ∫x^2 dx

Explain the Fundamental Theorem of Calculus and its significance in evaluating definite integrals.

The Fundamental Theorem of Calculus states that if F is an antiderivative of a continuous function f
on an interval [a, b], then the definite integral of f from a to b is given by F(b) - F(a). This theorem is
significant because it allows us to evaluate definite integrals easily by finding antiderivatives.

Which of the following are correct applications of the substitution method?

A. ∫(2x)(x^2 + 1)^5 dx, u = x^2 + 1 ✓
B. ∫e^(3x) dx, u = 3x ✓
C. ∫(x^2 + 1) dx, u = x^2 + 1
D. ∫cos(x) dx, u = sin(x)

Which substitution would you use for the integral ∫√(1-x^2) dx?

A. x = sin(θ) ✓
B. x = tan(θ)
C. x = cos(θ)
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D. x = sec(θ)

The integral ∫(1/x) dx results in which of the following?

A. x + C
B. ln|x| + C ✓
C. 1/x + C
D. e^x + C

What is the result of ∫sin^2(x) dx?

A. (1/2)x - (1/4)sin(2x) + C ✓
B. (1/2)x + (1/4)sin(2x) + C
C. -cos(x) + C
D. x^2 + C

Which of the following are trigonometric identities useful for integration?

A. sin^2(x) + cos^2(x) = 1 ✓
B. tan^2(x) + 1 = sec^2(x) ✓
C. sin(2x) = 2sin(x)cos(x) ✓
D. cos^2(x) = 1 - sin^2(x) ✓

Which technique is most suitable for integrating ∫x cos(x) dx?

A. Substitution
B. Integration by Parts ✓
C. Partial Fractions
D. Trigonometric Substitution

Identify the correct integration by parts formula applications:

A. ∫x e^x dx, u = x, dv = e^x dx ✓
B. ∫ln(x) dx, u = ln(x), dv = dx ✓
C. ∫x^2 dx, u = x^2, dv = dx
D. ∫sin(x) cos(x) dx, u = sin(x), dv = cos(x) dx
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Which of the following is an improper integral?

A. ∫[0, 1] x dx
B. ∫[1, ∞) (1/x^2) dx ✓
C. ∫[0, π] sin(x) dx
D. ∫[0, 1] e^x dx

Which of the following is the correct formula for the power rule of integration?

A. ∫x^n dx = nx^(n-1) + C
B. ∫x^n dx = (x^(n+1))/(n+1) + C ✓
C. ∫x^n dx = x^n + C
D. ∫x^n dx = (n+1)x^n + C

Describe the process of using integration by parts and provide an example where this technique is
necessary.

The process of using integration by parts involves selecting two functions, u and dv, from the
integrand, then applying the formula ∫u dv = uv - ∫v du. For example, to integrate ∫x e^x dx, we can let
u = x (thus du = dx) and dv = e^x dx (thus v = e^x), leading to the solution: ∫x e^x dx = x e^x - ∫e^x dx
= x e^x - e^x + C.

What is the integral of e^x with respect to x?

A. e^x + C ✓
B. xe^x + C
C. ln|x| + C
D. x^e + C

Which integrals can be solved using partial fraction decomposition?

A. ∫(x^2 + 1)/(x^3 + x) dx ✓
B. ∫(2x + 3)/(x^2 - 1) dx ✓
C. ∫(x^2 + 1) dx
D. ∫(x^3 + 2x)/(x^2 - 1) dx ✓
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