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FE Exam Sample Questions Mechanical: A Comprehensive Guide

Introduction

For aspiring mechanical engineers, the Fundamentals of Engineering (FE) exam is the first official step toward 

becoming a licensed Professional Engineer (PE). The exam tests a broad range of engineering fundamentals, but 

many candidates find the mechanical engineering portion particularly challenging. One of the most effective ways 

to prepare is by working through fe exam sample questions mechanicalthat mirror the difficulty, style, and

content of the actual test. This guide offers a deep dive into why sample questions matter, how to use them

strategically, and where to find the best resources. Whether you’re a recent graduate or a seasoned professional,

mastering these questions can significantly boost your confidence and performance on exam day.

Overview of the FE Exam

The FE exam is a 6 �hour, computer �based test administered twice a year. It consists of 110 multiple �choice questions

divided into six subject areas:

•  Mathematics

•  Engineering Economics

•  General Engineering

•  Statistical Methods

•  Probability

•  Specialty (Mechanical, Civil, Electrical, etc.)

Mechanical engineers typically allocate a larger portion of their study time to the specialty section, which covers

topics such as statics, dynamics, thermodynamics, fluid mechanics, heat transfer, materials science, and machine

design. Because the specialty section can account for up to 30% of the exam, proficiency in mechanical concepts

is essential.

Why Sample Questions Matter

Working through practice problems is a cornerstone of effective exam preparation. Here’s why fe exam sample 

questions mechanical are indispensable:

•  Familiarity with Format – The FE exam follows a strict question structure. Practicing sample questions helps 

you recognize answer patterns and time �management strategies.

•  Identifying Weaknesses – Repeated exposure to challenging problems reveals gaps in your knowledge, 

allowing you to focus your study sessions.

•  Building Speed – The FE exam is timed. Solving practice problems under realistic conditions trains you to 

answer accurately and quickly.

•  Boosting Confidence – Mastering sample questions reduces exam anxiety and builds self �belief in your 

engineering acumen.

Mechanical Engineering Focus Areas

To use sample questions effectively, you must understand the core topics that typically appear in the mechanical

specialty section. Below is a concise overview of each area and the types of questions you might encounter.



Questions often involve force balances, torque calculations, and motion equations. Sample problems might ask you

to determine the equilibrium of a structure or compute the acceleration of a system.

Expect questions on the laws of thermodynamics, cycle analysis, and heat transfer. Sample problems may require

you to calculate work, efficiency, or temperature changes in a closed system.

Typical questions involve Bernoulli’s equation, pipe flow, and pressure drop calculations. Sample problems may ask

you to determine the velocity of fluid in a pipe or the pressure required to lift a fluid to a certain height.

Questions often focus on conduction, convection, and radiation. Sample problems may ask you to calculate

temperature gradients or heat flux through a material.

Expect questions on stress, strain, fatigue, and material selection. Sample problems may require you to calculate

tensile strength or determine suitable alloys for a given application.

Questions involve gear ratios, shaft design, and bearing selection. Sample problems might ask you to design a

gear train to achieve a specific torque output.

Mechanical engineers sometimes face basic electrical questions related to power systems, motors, and control

circuits. Sample problems may involve calculating voltage drop or motor speed.

These questions assess your ability to analyze data sets, calculate confidence intervals, and apply probability

distributions. Sample problems might ask you to determine the probability of a component failing within a given time

period.

Types of Sample Questions

When selecting practice material, consider the following categories:

1.  Conceptual Questions – Test your understanding of fundamental principles.

2.  Quantitative Problems – Require calculations and numerical answers.

3.  Multi �Step Problems – Combine several concepts into one question.

4.  Time �Limited Simulations – Mimic the exam’s strict time constraints.

5.  Mixed �Topic Questions – Blend mechanical concepts with general engineering or mathematics.

Sample Question Bank

Below is a curated set of sample questions covering a range of mechanical topics. Each question is followed by a

concise answer and explanation.

A simply supported beam of length 4 /m carries a uniform load of 5 /kN/m. What is the maximum bending moment?

Answer:10 kN·m. The maximum bending moment for a uniformly distributed load on a simply supported beam is

\(wL^2/8\). Substituting \(w = 5\) /kN/m and \(L = 4\) /m gives \(5 × 4^2 / 8 = 10\) /kN·m.

A closed system undergoes an isothermal expansion from 2 L to 4 L at 300 K. If the initial pressure is 1 atm, what is

the work done by the system?

Answer:2.32 kJ. The work for isothermal expansion of an ideal gas is \(W = nRT \ln(V_f/V_i)\). Using \(P_iV_i =

nRT\) and \(P_i = 1\) /atm, \(V_i = 2\) /L, \(V_f = 4\) /L, the work is \(1 × 8.314 × 300 × \ln(2) "H 2.32\) /kJ.

Water flows through a horizontal pipe of diameter 0.05 /m at a velocity of 2 /m/s. What is the Reynolds number?

Answer:2000. Reynolds number \(Re = \rho v D / ;ÅÂ’à For water at 20 °C, \(<� "H 1000\) kg/m³, \(;À "H 1 × 10^{-3}\) Pa·s. Thus,

\(Re = 1000 × 2 × 0.05 / 1 × 10^{-3} = 2000\).



A 0.01 /m thick copper wall (k = 400 /W/m·K) has temperature 200 /°C on one side and 100 /°C on the other. What is the 

steady �state heat flux?

Answer: 1 /kW/m². Heat flux \(q = k (9EB�ò�B•Â’à Thus, \(q = 400 × (200"�100) / 0.01 = 1,000,000\) /W/m² = 1 /kW/m².

A steel shaft of diameter 0.15 /m is subjected to a torsional load of 50 /kN·m. What is the shear stress in the shaft?

Answer:3.33 MPa. Shear stress \(<@ = T × r / J\). For a solid circular shaft, \(J = <�EãBó3%Â’à Substituting values gives \(<@ "H

3.33\) /MPa.

Design a gear train that reduces the speed from 3000 /rpm to 200 /rpm. What gear ratio is required?

Answer: 15:1. Gear ratio \(i = N_{in}/N_{out} = 3000/200 = 15\).

A 12 /V DC motor draws 2 /A at full load. What is its power consumption?

Answer: 24 /W. Power \(P = V × I = 12 × 2 = 24\) /W.

Given a normally distributed data set with mean 50 and standard deviation 5, what is the probability that a

randomly selected value is greater than 60?

Answer: 0.0228 (2.28%). Using the Z �score formula \(Z = (X"�;Â’óÃ\) gives \(Z = (60"�50)/5 = 2\). The tail probability for Z /> /2 

is 0.0228.

Detailed Sample Questions with Answers

Below we provide a more extensive set of practice questions, complete with step �by �step solutions. These examples

are designed to mirror the complexity and breadth of the real FE exam.

A simply supported beam of length 6 /m carries a point load of 10 /kN at its center. The beam’s modulus of elasticity is 

\(E = 200\) /GPa and moment of inertia \(I = 5 × 10^{-6}\) /m t. Calculate the maximum deflection.

Solution:For a point load at the center, the maximum deflection ;@ is \(;@ = \frac{P L^3}{48 E I}\). Substituting the given

values: \(;B�Ò�Æg ac{10 × 10^3 × 6^3}{48 × 200 × 10^9 × 5 × 10^{-6}} "H 0.009 /m\) or 9 /mm.

Air undergoes a Carnot cycle between a hot reservoir at 600 K and a cold reservoir at 300 K. What is the theoretical

maximum efficiency?

Solution: Carnot
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