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Explain the concept of a definite integral and its significance in calculus.

A definite integral calculates the net area under a curve between two points, representing
accumulation or total change over an interval.

Which methods can be used to approximate definite integrals? (Select all that apply)

A. Trapezoidal Rule ✓
B. Simpson’s Rule ✓
C. Newton’s Method
D. Midpoint Rule ✓

Which functions are typically chosen for \(u\) in integration by parts? (Select all that apply)

A. Logarithmic functions ✓
B. Exponential functions
C. Polynomial functions ✓
D. Trigonometric functions

Describe the additivity property of definite integrals and provide an example.

The additivity property states that \(\int_{a}^{ b} f(x) \, dx = \int_{a}^{ c} f(x) \, dx + \int_{c}^{ b} f(x) \,
dx\). For example, splitting an integral from 0 to 4 into two parts from 0 to 2 and 2 to 4.

What is the result of \(\int_{0}^{2} 3x^{2} \, dx\)?

A. 4
B. 8
C. 12 ✓
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D. 16

What does a negative definite integral indicate about the area under the curve?

A. The area is above the x-axis
B. The area is below the x-axis ✓
C. The curve is increasing
D. The curve is decreasing

Which of the following integrals is best suited for the substitution method?

A. \(\int x^{2} \, dx\)
B. \(\int e^{x} \, dx\)
C. \(\int x \sin(x^{2}) \, dx\) ✓
D. \(\int \ln(x) \, dx\)

The Fundamental Theorem of Calculus connects which two concepts?

A. Differentiation and limits
B. Differentiation and integration ✓
C. Integration and summation
D. Limits and continuity

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

A. Linearity ✓
B. Additivity ✓
C. Symmetry
D. Reversal of Limits ✓

How does the Fundamental Theorem of Calculus simplify the process of evaluating definite
integrals?

It allows the evaluation of a definite integral by finding an antiderivative of the function and
calculating the difference at the upper and lower limits.
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Definite integrals can be used to calculate which of the following? (Select all that apply)

A. Area under a curve ✓
B. Volume of a solid of revolution ✓
C. Rate of change of a function
D. Total distance traveled ✓

Discuss how definite integrals are used in calculating the area between two curves.

The area between two curves \(f(x)\) and \(g(x)\) from \(a\) to \( b\) is given by \(\int_{a}^{ b} [f(x) - g(x)]
\, dx\).

Outline the steps involved in using the substitution method to evaluate a definite integral.

Identify a substitution \(u = g(x)\), change the limits, express \(dx\) in terms of \(du\), integrate with
respect to \(u\), and convert back to the original variable if necessary.

How can the graphical interpretation of a definite integral help in understanding the behavior of a
function over an interval?

It visually represents the accumulation of quantities, showing how the function's values contribute
to the total area, highlighting regions of positive and negative contribution.

Which formula is used in integration by parts?

A. \(\int u \, dv = uv - \int v \, du\) ✓
B. \(\int u \, dv = \int v \, du - uv\)
C. \(\int u \, dv = uv + \int v \, du\)
D. \(\int u \, dv = \int v \, du + uv\)

Which statements are true about the Fundamental Theorem of Calculus? (Select all that apply)

A. It relates differentiation to integration. ✓
B. It provides a method to evaluate definite integrals. ✓
C. It states that the derivative of an integral is zero.
D. It requires the function to be continuous on the interval. ✓
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When using substitution in definite integrals, which steps are necessary? (Select all that apply)

A. Change the limits of integration ✓
B. Differentiate the substitution function
C. Integrate with respect to the new variable ✓
D. Substitute back the original variable ✓

Which property of definite integrals is represented by \(\int_{a}^{ b} f(x) \, dx = -\int_{ b}^{ a} f(x) \,
dx\)?

A. Linearity
B. Additivity
C. Reversal of Limits ✓
D. Fundamental Theorem of Calculus

Which method is NOT typically used for numerical integration?

A. Trapezoidal Rule
B. Simpson’s Rule
C. Euler’s Method ✓
D. Midpoint Rule

What does the definite integral \(\int_{a}^{ b} f(x) \, dx\) represent?

A. The slope of the tangent line at \(x = a\)
B. The net area under the curve from \(x = a\) to \(x = b\) ✓
C. The derivative of \(f(x)\) at \(x = b\)
D. The total change in \(f(x)\) from \(x = a\) to \(x = b\)
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