chemical engineering pe exam sample
questions

Chemical engineering PE exam sample questions are an essential resource for
anyone preparing to take the Principles and Practice of Engineering (PE) exam
in chemical engineering. The PE exam is a critical step for chemical
engineers seeking to become licensed professional engineers (PE). This
article will explore the structure of the exam, sample questions across
various topics, and strategies for effective preparation.

Understanding the Chemical Engineering PE Exam

The Chemical Engineering PE exam is a computer-based test consisting of 80
multiple-choice questions. The exam is designed to assess the knowledge and
skills that a chemical engineer should possess after several years of
practice. The questions are grouped into various categories, reflecting the
key areas of chemical engineering practice.

Exam Structure

1. Duration: The exam lasts 8 hours, split into two 4-hour sessions.

2. Question Format: Each session contains 40 multiple-choice questions.

3. Topics Covered: The exam evaluates knowledge in several areas, including:
- Process design

- Thermodynamics

- Fluid mechanics

- Heat and mass transfer

- Chemical reaction engineering

- Separation processes

- Process safety and environmental considerations

Preparation Resources

To effectively prepare for the PE exam, candidates should consider the
following resources:

- Review Courses: Many organizations offer review courses tailored to the
Chemical Engineering PE exam.

- Study Guides: Books such as "Chemical Engineering PE Exam Study Guide" can
be invaluable.

- Practice Problems: Working through sample questions helps familiarize
candidates with the exam format.

- Professional Organizations: Joining organizations like the American
Institute of Chemical Engineers (AIChE) may provide access to study materials



and networking opportunities.

Sample Questions by Topic

The following sections outline sample questions from various key areas of
chemical engineering, providing insight into the types of problems candidates
may encounter on the PE exam.

1. Process Design

Sample Question:

A chemical plant produces a final product with a desired concentration of 7
by weight. If the feed stream entering the process has a concentration of 3
by weight, what is the mass flow rate of the feed required to achieve a
product mass flow rate of 100 kg/hr?
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Solution Steps:

- Let \( F \) be the mass flow rate of the feed.

- Using mass balance: \( F \times 0.30 = 100 \times 0.70 \)
- Solve for \( F \).

Answer: \( F = \frac{100 \times 0.70}{0.30} = 233.33 \, kg/hr \)

2. Thermodynamics

Sample Question:

Calculate the change in Gibbs free energy (\( \Delta G \)) for a reaction at
298 K, given that the enthalpy change (\( \Delta H \)) is -100 kJ/mol and the
entropy change (\( \Delta S \)) is -200 J/(mol:K).

Solution Steps:

- Use the Gibbs free energy equation: \( \Delta G = \Delta H - T \Delta S \)
- Convert -200 J/(mol:K) to kJ: -200 J/(mol:-K) = -0.2 kJ/(mol:-K)

- Substitute values into the equation: \( \Delta G = -100 \, kJ/mol - 298 \,
K \times (-0.2 \, kJ/(mol-K)) \)

Answer: \( \Delta G = -100 + 59.6 = -40.4 \, k3/mol \)

3. Fluid Mechanics

Sample Question:
A fluid flows through a pipe with a diameter of 0.1 m at a velocity of 2 m/s.
What is the flow rate in cubic meters per second (m3/s)?



Solution Steps:

- Use the equation for flow rate: \( Q = A \times v \)

- Calculate the cross-sectional area (\( A \)) of the pipe: \( A = \pi
(d/2)72 = \pi (0.1/2)72 \)

- Multiply by velocity: \( Q = A \times v \)

Answer: \( Q = \pi (0.05)"2 \times 2 \approx 0.0157 \, m3/s \)

4. Heat and Mass Transfer

Sample Question:

What is the overall heat transfer coefficient for a double-pipe heat
exchanger if the area is 10 m?, the heat transfer rate is 5000 W, and the
temperature difference between the hot and cold fluids is 50°C?

Solution Steps:
- Use the formula: \( Q =

\times A \times \Delta T \)
- Rearrange to solve for \( U (U

im
\): o\ = \frac{Q}{A \times \Delta T} \)

Answer: \( U = \frac{5000}{10 \times 50} = 10 \, W/(m? \cdot K) \)

5. Chemical Reaction Engineering

Sample Question:

For a first-order reaction with a rate constant \( k = 0.1 \, s™{-1} \), what
is the time required for the concentration of the reactant to decrease from 1
M to 0.1 M?

Solution Steps:

- Use the first-order reaction equation: \( ln\left(\frac{[A] O0}{[Al}\right)
= kt \)

- Rearrange to solve for time \( t \).

Answer: \( t = \frac{ln(1/0.1)}{0.1} \approx 23.03 \, s \)

6. Separation Processes

Sample Question:

In a distillation column, the feed enters at a composition of 40% benzene and
60% toluene. If the top product composition is 90% benzene, what is the
enrichment factor?

Solution Steps:
- Use the enrichment factor formula: \( E = \frac{y}{x} \) where \( y \) is
the top product composition and \( x \) is the feed composition of the



desired component.

Answer: \( E = \frac{0.90}{0.40} = 2.25 \)

7. Process Safety and Environmental Considerations

Sample Question:
What is the primary purpose of a Safety Data Sheet (SDS) in the chemical
industry?

- A) To provide information on chemical properties
- B) To outline emergency response measures

- C) To ensure compliance with regulations

- D) All of the above

Answer: D) All of the above

Strategies for Success

To excel in the Chemical Engineering PE exam, candidates should implement the
following strategies:

1. Create a Study Plan: Allocate specific timeframes for each topic to ensure
comprehensive coverage.

2. Practice Regularly: Use sample questions and practice exams to gauge your
understanding.

3. Join Study Groups: Collaborating with peers can enhance learning and
provide different perspectives.

4. Familiarize with Exam Format: Understanding the structure and timing of
the exam can reduce anxiety on test day.

5. Review Relevant Codes and Standards: Familiarity with industry standards
is crucial for the exam.

Conclusion

Preparing for the chemical engineering PE exam sample questions requires a
thorough understanding of various chemical engineering principles, a
structured study plan, and regular practice. By utilizing sample questions,
study materials, and effective preparation strategies, candidates can
significantly increase their chances of passing the exam and advancing their
careers as licensed professional engineers.



Frequently Asked Questions

What topics are typically covered in the Chemical
Engineering PE exam?

The Chemical Engineering PE exam typically covers topics such as process
design, thermodynamics, fluid mechanics, heat and mass transfer, chemical
reaction engineering, and process control.

How can I effectively prepare for the Chemical
Engineering PE exam?

Effective preparation for the Chemical Engineering PE exam includes reviewing
fundamental concepts, practicing with sample questions, utilizing study
guides, attending review courses, and forming study groups with peers.

Are there any recommended resources for Chemical
Engineering PE exam practice questions?

Recommended resources include the 'NCEES Chemical Engineering Reference
Manual', practice exam books from various publishers, and online question
banks specifically designed for the PE exam.

What is the format of the Chemical Engineering PE
exam?

The Chemical Engineering PE exam is a computer-based test consisting of 80
multiple-choice questions that must be completed in a time frame of 8 hours.

How important is familiarity with the NCEES
Reference Handbook for the exam?

Familiarity with the NCEES Reference Handbook is crucial as it is the only
reference material allowed during the exam, and understanding how to navigate
it can save valuable time.

What is the passing score for the Chemical
Engineering PE exam?

The passing score for the Chemical Engineering PE exam is determined by the
NCEES and can vary slightly from year to year, but it typically involves a
scaled score of around 70.



Can I take the Chemical Engineering PE exam without
a degree in chemical engineering?

While it is possible to take the Chemical Engineering PE exam with a degree
in a related field and relevant work experience, candidates must meet
specific eligibility requirements set by their state licensing board.

What are some common pitfalls to avoid when taking
the Chemical Engineering PE exam?

Common pitfalls include poor time management, not reading questions
carefully, neglecting to practice with real exam conditions, and failing to
review key concepts thoroughly before the exam.
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