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Disclaimer: The calculus worksheets was generated with the help of StudyBlaze AI. Please be aware that AI can make
mistakes. Please consult your teacher if you're unsure about your solution or think there might have been a mistake. Or
reach out directly to the StudyBlaze team at max@studyblaze.io.

Part 1: Building a Foundation

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

Hint: Evaluate the function at values close to 1.

A) 0
B) 1
C) 2
D) Does not exist

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

Hint: Evaluate the function as x gets closer to 1.

A) 0
B) 1
C) 2
D) Does not exist

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

Hint: Consider the rules commonly used in differentiation.

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

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

Hint: Consider the fundamental rules of differentiation.

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

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.

Hint: Think about the definition of a derivative and its geometric interpretation.

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.

Hint: Think about the rate of change and instantaneous slope.

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

Hint: Consider the different ways a function can fail to be continuous.

1. Removable Discontinuity

2. Jump Discontinuity

3. Infinite Discontinuity
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Part 2: Application and Analysis

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

Hint: Use the power rule to differentiate each term.

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

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

Hint: Use the power rule to differentiate each term.

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

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

Hint: Consider common techniques for integration.

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

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

Hint: Consider different techniques for integration.

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

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

Hint: Use calculus to set up the problem and find critical points.
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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.

Hint: Consider the relationship between length and width.

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

Hint: Find the critical points and use the second derivative test.

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

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

Hint: Find the critical points by taking the derivative.

A) x = 0
B) x = 1
C) x = 2
D) x = 3

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.

Hint: Consider the limits as x approaches zero from both sides.
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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.

Hint: Consider the limits from both sides of zero.

Part 3: Evaluation and Creation

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

Hint: Use the Fundamental Theorem of Calculus to evaluate the definite integral.

A) 1
B) 2
C) 3
D) 4

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

Hint: Use the Fundamental Theorem of Calculus to evaluate the definite integral.

A) 1
B) 2
C) 3
D) 4
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Which of the following functions can be represented by a Taylor series expansion at \( x = 0 \)?
(Select all that apply)

Hint: Consider functions that are infinitely differentiable at that point.

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

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

Hint: Consider the functions that are infinitely differentiable at that point.

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

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.

Hint: Think about how to express volume and surface area in terms of dimensions.

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.

Hint: Think about the relationship between dimensions and volume.
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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.

Hint: Consider methods like Riemann sums or trapezoidal rule.

1. Step 1: Divide the interval

2. Step 2: Calculate the area of rectangles

3. Step 3: Sum the areas
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