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Part 1: Building a Foundation

What is the limit of \( f(x) = \frac{2x^2 - 3x + 1}{x - 1} \) as \( x \) approaches 1?

undefined. A) 0
undefined. B) 1
undefined. C) 2 ✓
undefined. D) Does not exist

The limit can be found by simplifying the function and substituting the value of x.

What is the limit of f(x) = \frac{2x^2 - 3x + 1}{x - 1} as x approaches 1?

undefined. A) 0
undefined. B) 1
undefined. C) 2 ✓
undefined. D) Does not exist

The limit can be found by substituting x with values close to 1 or using algebraic simplification.

Which of the following are basic derivative rules? (Select all that apply)

undefined. A) Power Rule ✓
undefined. B) Quotient Rule ✓
undefined. C) Chain Rule ✓
undefined. D) Integration by Parts

The basic derivative rules include the Power Rule, Quotient Rule, and Chain Rule.

Which of the following are basic derivative rules? (Select all that apply)
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undefined. A) Power Rule ✓
undefined. B) Quotient Rule ✓
undefined. C) Chain Rule ✓
undefined. D) Integration by Parts

Basic derivative rules include the Power Rule, Quotient Rule, and Chain Rule.

Explain the concept of a derivative in your own words and provide an example of how it is used to
find the slope of a tangent line.

A derivative represents the rate of change of a function at a point, and it can be used to find the
slope of the tangent line at that point.

Explain the concept of a derivative in your own words and provide an example of how it is used to
find the slope of a tangent line.

A derivative represents the rate of change of a function at a point, and it can be used to find the
slope of the tangent line at that point.

List the types of discontinuities in a function and provide a brief description of each.

1. Removable Discontinuity
Occurs when a function is not defined at a point but can be made continuous by redefining it.

2. Jump Discontinuity
Occurs when the left-hand limit and right-hand limit at a point are not equal.

3. Infinite Discontinuity
Occurs when the function approaches infinity at a certain point.

Types of discontinuities include removable, jump, and infinite discontinuities, each defined by how the
function behaves at the point of discontinuity.

Part 2: Application and Analysis

If \( f(x) = x^3 - 3x^2 + 2x \), what is the derivative \( f'(x) \)?

undefined. A) \( 3x^2 - 6x + 2 \) ✓
undefined. B) \( 3x^2 - 6x \)
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undefined. C) \( 3x^2 + 2 \)
undefined. D) \( 3x^2 - 3x + 2 \)

The derivative can be found by applying the power rule to each term of the function.

If f(x) = x^3 - 3x^2 + 2x, what is the derivative f'(x)?

undefined. A) 3x^2 - 6x + 2 ✓
undefined. B) 3x^2 - 6x
undefined. C) 3x^2 + 2
undefined. D) 3x^2 - 3x + 2

The derivative can be found by applying the power rule to each term of the function.

Which methods can be used to evaluate the integral \( \int (3x^2 + 2x + 1) \, dx \)? (Select all that
apply)

undefined. A) Substitution ✓
undefined. B) Integration by Parts ✓
undefined. C) Direct Integration ✓
undefined. D) Partial Fractions

Common methods for evaluating integrals include substitution, direct integration, and integration by parts.

Which methods can be used to evaluate the integral \int (3x^2 + 2x + 1) \, dx? (Select all that apply)

undefined. A) Substitution ✓
undefined. B) Integration by Parts ✓
undefined. C) Direct Integration ✓
undefined. D) Partial Fractions ✓

Methods for evaluating the integral include substitution, integration by parts, direct integration, and partial
fractions.

Solve the optimization problem: Find the dimensions of a rectangle with a perimeter of 20 units that
has the maximum possible area.

The maximum area occurs when the rectangle is a square, with each side measuring 5 units.
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Solve the optimization problem: Find the dimensions of a rectangle with a perimeter of 20 units that
has the maximum possible area.

The maximum area occurs when the rectangle is a square, with each side measuring 5 units.

Given the function \( f(x) = x^4 - 4x^3 + 6x^2 \), at which point does the function have a local
minimum?

undefined. A) \( x = 0 \)
undefined. B) \( x = 1 \)
undefined. C) \( x = 2 \) ✓
undefined. D) \( x = 3 \)

The local minimum occurs at \( x = 2 \).

Given the function f(x) = x^4 - 4x^3 + 6x^2, at which point does the function have a local minimum?

undefined. A) x = 0
undefined. B) x = 1
undefined. C) x = 2 ✓
undefined. D) x = 3

The local minimum occurs at the critical point found by setting the derivative to zero.

Analyze the behavior of the function \( f(x) = \frac{1}{x} \) as \( x \) approaches zero from the right and
from the left. Discuss the type of discontinuity present.

As \( x \) approaches zero from the right, \( f(x) \) approaches infinity, and from the left, it approaches
negative infinity, indicating an infinite discontinuity.

Analyze the behavior of the function f(x) = \frac{1}{x} as x approaches zero from the right and from
the left. Discuss the type of discontinuity present.

The function has an infinite discontinuity at x = 0, as it approaches positive infinity from the right
and negative infinity from the left.

Part 3: Evaluation and Creation
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Evaluate the integral \( \int_{0}^{1} (3x^2 - 2x + 1) \, dx \).

undefined. A) 1 ✓
undefined. B) 2
undefined. C) 3
undefined. D) 4

The value of the integral is 1.

Evaluate the integral \int_{0}^{1} (3x^2 - 2x + 1) \, dx.

undefined. A) 1
undefined. B) 2
undefined. C) 3 ✓
undefined. D) 4

The integral evaluates to a specific numerical value based on the area under the curve.

Which of the following functions can be represented by a Taylor series expansion at \( x = 0 \)?
(Select all that apply)

undefined. A) \( e^x \) ✓
undefined. B) \( \sin(x) \) ✓
undefined. C) \( \ln(x) \)
undefined. D) \( \cos(x) \) ✓

Functions like \( e^x \), \( \sin(x) \), and \( \cos(x) \) can be represented by a Taylor series at \( x = 0 \).

Which of the following functions can be represented by a Taylor series expansion at x = 0? (Select
all that apply)

undefined. A) e^x ✓
undefined. B) sin(x) ✓
undefined. C) ln(x)
undefined. D) cos(x) ✓

Functions like e^x, sin(x), and cos(x) can be represented by a Taylor series at x = 0.
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Design a real-world problem that involves finding the maximum volume of a box with a fixed surface
area. Provide a solution strategy using calculus concepts.

A common problem involves maximizing the volume of a rectangular box given a fixed surface area,
which can be solved using optimization techniques.

Design a real-world problem that involves finding the maximum volume of a box with a fixed surface
area. Provide a solution strategy using calculus concepts.

The problem can be solved by setting up an equation for volume and using optimization techniques.

Propose a method to approximate the area under the curve \( y = x^2 \) from \( x = 0 \) to \( x = 2 \)
using numerical integration techniques. Briefly describe each step.

1. Step 1: Divide the interval
Divide the interval from 0 to 2 into n equal parts.

2. Step 2: Calculate the area of rectangles
Use the height of the function at each point to calculate the area of rectangles.

3. Step 3: Sum the areas
Sum the areas of all rectangles to get an approximation of the total area.

Methods such as Riemann sums or the trapezoidal rule can be used to approximate the area under the
curve by dividing the interval into smaller segments.
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