
Sketching Derivative Graphs Worksheet With
Answers

Sketching derivative graphs worksheet with answers is an essential tool for
students and educators alike in mastering the concepts of calculus,
particularly the relationship between a function and its derivative.
Understanding how to sketch derivative graphs is critical for analyzing the
behavior of functions, identifying critical points, and interpreting the
implications of changes in a function's rate of change. This article will
provide a comprehensive overview of how to create a worksheet for sketching
derivative graphs, along with examples and answers to enhance the learning
experience.



Understanding Derivatives

Before diving into sketching derivative graphs, it is crucial to understand
what derivatives represent. A derivative measures how a function's output
value changes as its input value changes. In simpler terms, it tells us the
slope of the function at any given point.

- Notation: The derivative of a function \( f(x) \) is commonly denoted as \(
f'(x) \) or \( \frac{df}{dx} \).
- Interpretation:
- If \( f'(x) > 0 \), the function is increasing at that point.
- If \( f'(x) < 0 \), the function is decreasing.
- If \( f'(x) = 0 \), the function may have a local maximum, minimum, or a
point of inflection.

Components of a Derivative Graph

When sketching the graph of a derivative, several key components must be
considered, as they provide essential insights into the behavior of the
original function.

1. Critical Points

Critical points occur where the derivative is zero or undefined. These points
are essential for determining local maxima and minima.

- Identify \( f'(x) = 0 \) to find critical points.
- Evaluate the second derivative to classify the critical points.

2. Intervals of Increase and Decrease

The sign of the derivative indicates whether the function is increasing or
decreasing over certain intervals.

- If the derivative is positive on an interval, the function is increasing.
- If the derivative is negative, the function is decreasing.

3. Points of Inflection

Points of inflection occur where the sign of the derivative changes. These
points indicate a change in concavity for the original function.



- Analyze \( f''(x) \) to determine the points of inflection and their
locations.

Creating a Worksheet for Sketching Derivative
Graphs

To create an effective worksheet for students, follow these steps:

Step 1: Select Functions

Choose a variety of functions to analyze, including polynomial,
trigonometric, and rational functions. Here are some examples:

1. \( f(x) = x^3 - 3x^2 + 4 \)
2. \( f(x) = \sin(x) \)
3. \( f(x) = \frac{1}{x} \)

Step 2: Calculate Derivatives

For each chosen function, calculate the derivative. For example:

1. For \( f(x) = x^3 - 3x^2 + 4 \):
- \( f'(x) = 3x^2 - 6x \)

2. For \( f(x) = \sin(x) \):
- \( f'(x) = \cos(x) \)

3. For \( f(x) = \frac{1}{x} \):
- \( f'(x) = -\frac{1}{x^2} \)

Step 3: Identify Critical Points and Intervals

Determine the critical points and intervals of increase/decrease for the
derivatives calculated.

1. For \( f'(x) = 3x^2 - 6x \):
- Set \( 3x^2 - 6x = 0 \) ⇒ \( x(3x - 6) = 0 \) ⇒ \( x = 0 \) and \( x = 2 \)
- Evaluate intervals:
- \( (-\infty, 0) \): \( f'(x) > 0 \) (increasing)
- \( (0, 2) \): \( f'(x) < 0 \) (decreasing)
- \( (2, \infty) \): \( f'(x) > 0 \) (increasing)



2. For \( f'(x) = \cos(x) \):
- Critical points occur at \( x = \frac{\pi}{2} + k\pi \) for integer \( k
\).
- Analyze intervals of increase/decrease based on the sign of \( \cos(x) \).

3. For \( f'(x) = -\frac{1}{x^2} \):
- This function is always negative and undefined at \( x = 0 \), indicating
that \( f(x) \) is always decreasing for \( x > 0 \).

Step 4: Sketch the Derivative Graphs

Use the information gathered to sketch the graphs of the derivatives,
focusing on critical points, intervals of increase and decrease, and any
points of inflection.

Worksheet Example and Answers

Here is a sample worksheet including functions, their derivatives, and
sketching prompts:

Worksheet: Sketching Derivative Graphs

1. Function: \( f(x) = x^2 - 4x + 5 \)
- Derivative:
- Calculate \( f'(x) \)
- Identify critical points
- Sketch the graph of \( f' \)

2. Function: \( f(x) = e^{-x} \)
- Derivative:
- Calculate \( f'(x) \)
- Identify critical points
- Sketch the graph of \( f' \)

3. Function: \( f(x) = \ln(x) \)
- Derivative:
- Calculate \( f'(x) \)
- Identify critical points
- Sketch the graph of \( f' \)

Answers:

1. For \( f(x) = x^2 - 4x + 5 \):
- \( f'(x) = 2x - 4 \)
- Critical point: \( x = 2 \) (minimum)
- Sketch: A straight line intersecting the x-axis at \( x = 2 \), with a
positive slope.



2. For \( f(x) = e^{-x} \):
- \( f'(x) = -e^{-x} \)
- Always negative; no critical points.
- Sketch: A negative exponential decay graph, always below the x-axis.

3. For \( f(x) = \ln(x) \):
- \( f'(x) = \frac{1}{x} \)
- Critical point at \( x = 0 \) (undefined).
- Sketch: A hyperbola-like graph that approaches the x-axis but never touches
it.

Conclusion

The process of sketching derivative graphs is integral to understanding
calculus and the behavior of functions. Through the use of a structured
worksheet, students can practice calculating derivatives, identifying key
points, and sketching graphs effectively. This not only solidifies their
grasp of derivatives but also equips them with the skills necessary for
higher-level mathematics. By incorporating various functions and visual aids,
educators can enhance the learning experience and facilitate a deeper
understanding of this fundamental concept.

Frequently Asked Questions

What is a derivative graph, and how is it related to
the original function?
A derivative graph represents the slope of the original function at any given
point. It indicates where the function is increasing or decreasing and helps
identify critical points, concavity, and inflection points.

What are some common features to look for when
sketching derivative graphs?
When sketching derivative graphs, look for points where the original function
has maxima, minima, and points of inflection. These correspond to zero
crossings, positive and negative intervals, and changes in concavity in the
derivative graph.

How can I determine the intervals of increase and
decrease from a derivative graph?
You can determine intervals of increase and decrease by checking where the
derivative graph is positive (the original function is increasing) and where
it is negative (the original function is decreasing).



What role do critical points play in sketching
derivative graphs?
Critical points occur where the derivative is zero or undefined. They are
essential for sketching derivative graphs as they indicate potential local
maxima or minima of the original function.

Are there any online resources or tools for
practicing sketching derivative graphs?
Yes, there are various online platforms, such as Khan Academy and Desmos,
that offer interactive exercises and worksheets for practicing sketching
derivative graphs, along with step-by-step solutions.
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Función QUERY - Ayuda de Editores de Documentos de Google
Función QUERY Ejecuta una consulta sobre los datos con el lenguaje de consultas de la API de
visualización de Google. Ejemplo de uso QUERY(A2:E6,"select avg(A) pivot B") …

QUERY function - Google Docs Editors Help
QUERY function Runs a Google Visualization API Query Language query across data. Sample Usage
QUERY(A2:E6,"select avg(A) pivot B") QUERY(A2:E6,F2,FALSE) Syntax …

QUERY - Cправка - Редакторы Google Документов
Выполняет запросы на базе языка запросов API визуализации Google. Пример использования
QUERY (A2:E6; "select avg (A) pivot B") QUERY (A2:E6; F2; ЛОЖЬ) …

[GOOGLE SHEETS] FUNCIÓN QUERY: USO DE LA …
[GOOGLE SHEETS] FUNCIÓN QUERY: USO DE LA CLÁUSULA SELECT Compartir Si la
reproducción no empieza en breve, prueba a reiniciar el dispositivo. Los vídeos que veas …

Hàm QUERY - Trình chỉnh sửa Google Tài liệu Trợ giúp
Hàm QUERY Chạy truy vấn bằng Ngôn ngữ truy vấn của API Google Visualization trên nhiều dữ liệu.
Ví dụ mẫu QUERY(A2:E6;"select avg(A) pivot B") QUERY(A2:E6;F2;FALSE) Cú pháp …

QUERY - Guida di Editor di documenti Google
QUERY(dati; query; [intestazioni]) dati - L'intervallo di celle su cui eseguire la query. Ogni colonna di
dati può contenere solo valori booleani, numerici (inclusi i tipi data/ora) o valori stringa. In …
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On your computer, open Google Maps. On the map, right-click the place or area. A pop-up window
appears. At the top, you can find your latitude and longitude in decimal format. To …

使用大範圍的套件 (應用程式) 瀏覽權限 (QUERY_ALL_PACKAGES)
QUERY_ALL_PACKAGES 權限僅適用以下軟硬體條件：應用程式的目標級別為 Android API 30 以上，且裝置搭載版本為 Android 11 以上。 如要
使用這項權限，應用程式必須符合下列允許 …

Set default search engine and site search shortcuts
Enter the web address for the search engine's results page, and use %s where the query would go.
To find and edit the web address of the results page: Copy and paste the web address of …

Google payments center help
Official Google payments center Help Center where you can find tips and tutorials on using Google
payments center and other answers to frequently asked questions.

Sturgis Rally 2025 Dates - Join the 85th Anniversary Party
2025 Sturgis Rally dates, concerts, events and more - plan your trip to the biggest biker party on the
planet!

85th Sturgis Motorcycle Rally 2025
Since its beginning, private area businesses throwing events such as races, concerts, and rides have
made, and continue to make, the Sturgis Rally what it is today. 2025 will mark the 85th …

Concerts, 2025 Complete Sturgis Rally Schedule
Since its beginning, private area businesses throwing events such as races, concerts, and rides have
made, and continue to make, the Sturgis Rally what it is today. 2025 will mark the 85th …

Official Website of the City of Sturgis, SD - Rally Department
Visit the official Sturgis Motorcycle Rally website to view schedules and news. The Annual Sturgis®
Motorcycle Rally™ turns our town of 7,100 into a city of more than 450,000 each year.

Sturgis Rally 2025 Dates, Trip Costs & What To Expect | Street …
Jul 21, 2025 · Plan your ultimate ride to celebrate the 85th Sturgis Motorcycle Rally—August 1–10,
2025. Budget anywhere from $500 for a bare-bones camping trip to $2,500 for a VIP …

85th Sturgis Motorcycle Rally Set to Be the Most Exciting Yet
Jul 20, 2025 · This is a press release from the Sturgis 85th Alliance… Sturgis, SD (July 17, 2025) –
The countdown is on for the 85th Sturgis Motorcycle Rally, and this year’s event promises to …

2025 Sturgis Rally: Dates, Events, Rentals & Tips
Jul 1, 2025 · Below, you'll find everything you need to know about the 85th Sturgis Rally in 2025,
including event dates, what to expect, and tips to help you get the most out of your time there.

Sturgis Rally 2025 - Concerts, Dates, Webcams, & Events for the …
The 2025 Sturgis Rally concert lineup, schedules, events, rides, webcams, and lodging information.
All the updated tools you need to plan your next Sturgis Rally bike week adventure.

ALL Sturgis Rally Events, 85th, 2025
Sturgis Rally 2025 Events, 85th, August, 2025. All the events we can find! Concerts, Rides, Shows,
Races and lots more.



2025 Sturgis Motorcycle Rally Preview - American Rider
Jul 9, 2025 · This preview will help you find all the best things to see and do at the 85th annual
Sturgis Motorcycle Rally.

Master the art of sketching derivative graphs with our comprehensive worksheet and detailed
answers. Enhance your understanding today! Learn more now!
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