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Which test is used to determine if a critical point is a local maximum or minimum?

A. Integral test
B. Second derivative test
C. First derivative test ✓
D. Limit test

What is the primary purpose of using related rates in calculus?

A. To find the area under a curve
B. To solve differential equations
C. To relate the rates of change of different quantities ✓
D. To find the limit of a function

In optimization problems, what is typically set to zero to find critical points?

A. The function itself
B. The second derivative
C. The first derivative ✓
D. The integral of the function

What does the first derivative of a function represent?

A. The function's maximum value
B. The slope of the tangent line ✓
C. The area under the curve
D. The function's minimum value

What is the derivative of the position function with respect to time known as?
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A. Speed
B. Velocity ✓
C. Acceleration
D. Jerk

What is the significance of inflection points in the analysis of a function's graph?

Inflection points are significant because they mark the locations on a graph where the curvature
changes, indicating a shift in the function's behavior.

Discuss the steps involved in solving an optimization problem using derivatives.

1. Define the objective function to optimize. 2. Compute the first derivative of the function. 3. Set the
first derivative equal to zero to find critical points. 4. Use the second derivative test to classify the
critical points. 5. Evaluate the function at critical points and endpoints (if applicable) to find the
optimal solution.

Which of the following statements about the second derivative are true? (Select all that apply)

A. It can determine the concavity of a function ✓
B. It is used to find the slope of the tangent line
C. It helps identify points of inflection ✓
D. It is always positive for increasing functions

Which of the following are true about critical points? (Select all that apply)

A. They occur where the first derivative is zero ✓
B. They can be points of inflection
C. They are always local maxima
D. They occur where the first derivative is undefined ✓

Describe a real-world scenario where related rates would be used and explain the process of solving
it.

Consider a scenario where water is being poured into a conical tank at a constant rate of 10 cubic
feet per minute. We want to find how fast the water level is rising when the water is 5 feet deep. First,
we establish the relationship between the volume of the cone and the height of the water. The
volume V of a cone is given by V = (1/3)πr²h. We can express r in terms of h using the geometry of
the cone. Then, we differentiate both sides with respect to time t to relate the rates of change. By

StudyBlaze.io
Your AI Tutor for interactive quiz, worksheet and flashcard creation.

Create hundreds of practice and test experiences based on the latest learning science.

Visit Studyblaze.io

Applications of Derivatives Quiz Answer Key PDF

https://studyblaze.io/


substituting the known values and solving for dh/d t, we can find the rate at which the water level is
rising.

Explain how the first derivative test is used to determine local extrema of a function.

To use the first derivative test, first find the critical points of the function by setting the first
derivative equal to zero or identifying where it is undefined. Then, determine the sign of the first
derivative on intervals around each critical point. If the derivative changes from positive to negative
at a critical point, it indicates a local maximum; if it changes from negative to positive, it indicates a
local minimum.

How does the second derivative test help in determining the concavity of a function? Provide an
example.

To apply the second derivative test, compute the second derivative of the function. For example, for
the function f(x) = x^3, the first derivative f'(x) = 3x^2 and the second derivative f''(x) = 6x. If x > 0,
f''(x) > 0 (concave up); if x < 0, f''(x) < 0 (concave down).

Which methods can be used to solve optimization problems? (Select all that apply)

A. Setting the first derivative to zero ✓
B. Using Lagrange multipliers ✓
C. Applying the chain rule
D. Solving a system of equations

In which scenarios are related rates problems commonly used? (Select all that apply)

A. Calculating the speed of a moving object ✓
B. Determining the area under a curve
C. Analyzing the growth rate of a population ✓
D. Measuring the rate of water leaking from a tank ✓

What can the first derivative test determine about a function? (Select all that apply)

A. Local maxima ✓
B. Local minima ✓
C. Points of inflection
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D. Intervals of increase and decrease ✓

What is the purpose of using linear approximations in calculus?

A. To find exact solutions
B. To estimate values of a function near a point ✓
C. To calculate integrals
D. To determine concavity

Provide an example of a linear approximation problem and explain how differentials are used to
solve it.

For example, to approximate the value of f(x) = √x at x = 4.1, we can use the point x = 4 where f(4) = 2
and f'(x) = 1/(2√x). The differential df = f'(4)dx gives us df = (1/4) * 0.1 = 0.025, so f(4.1) ≈ f(4) + df = 2 +
0.025 = 2.025.

Which of the following is used to find the critical points of a function?

A. Second derivative
B. First derivative ✓
C. Integral
D. Limit

Which of the following are examples of motion along a line problems? (Select all that apply)

A. Calculating the velocity of a car ✓
B. Finding the area of a circle
C. Determining the acceleration of a falling object ✓
D. Measuring the displacement of a train ✓

Which of the following indicates a point of inflection on a graph?

A. The first derivative is zero
B. The second derivative changes sign ✓
C. The function is undefined
D. The function is continuous
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