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Mastering the FE Mechanical Exam: A Deep Dive into
Sample Questions

For  aspiring  mechanical  engineers,  the  Fundamentals  of  Engineering  (FE)  exam
represents a pivotal milestone. It is the first major step toward becoming a licensed
Professional Engineer (PE), a credential that opens doors to higher responsibility,
career advancement, and legal authority to sign off on engineering projects. Among
all the disciplines, the FE Mechanical exam is one of the most popular choices.
However,  the path to passing this  computer-based test  is  paved with dedicated
preparation, and no study tool is more effective than working through high-quality FE
exam sample questions mechanical in nature. These practice problems do more
than just test your knowledge; they train your mind to think under pressure, manage
time, and apply fundamental principles in a structured way.

This article serves as your comprehensive guide to understanding, approaching, and
mastering the FE Mechanical exam through the lens of sample questions. We will
explore the exam's structure, break down key subject areas, work through detailed
problem-solving  examples,  and  provide  actionable  strategies  to  elevate  your
preparation. Whether you are a recent graduate or an engineer returning to the
academic sphere, engaging with targeted sample problems is the most efficient way
to gauge your readiness and build confidence.

Understanding the FE Mechanical Exam Structure

Before diving into specific FE exam sample questions mechanical problems, it is
essential to understand the terrain you are about to navigate. The FE Mechanical
exam is a computer-based test (CBT) administered year-round at approved Pearson
VUE  test  centers.  The  entire  exam  lasts  6  hours,  which  includes  a  tutorial,  a
scheduled break, and the actual exam time of 5 hours and 20 minutes. During this
time, you must answer 110 multiple-choice questions. The exam covers a broad
swath of mechanical engineering topics, but it emphasizes the subjects you likely
encountered during your undergraduate studies, particularly in your junior and senior
years.

The  exam  is  designed  to  test  your  ability  to  apply  fundamental  engineering
principles, not to memorize obscure facts. This is why FE exam sample questions
mechanical  problems  are  so  crucial.  They  force  you  to  recall  concepts  from
thermodynamics, fluid mechanics, machine design, dynamics, and other core areas,
and then apply them to realistic scenarios. The NCEES (National Council of Examiners
for  Engineering  and Surveying)  provides  a  detailed  specification  sheet  that  outlines
the  approximate  percentage  of  questions  from  each  topic  area.  Knowing  this



breakdown helps you prioritize your study time and focus on your weaker subjects.

Why Sample Questions Are Your Most Powerful Study Tool

Reading  textbooks  and  reviewing  notes  is  a  passive  activity.  Working  through
practice problems is an active, engaging process that solidifies learning. When you sit
down  with  a  set  of  FE  exam sample  questions  mechanical  problems,  you
simulate the actual test environment. This practice builds valuable mental stamina
and teaches you how to strategically manage the approximately 2.9 minutes you
have per question. More importantly, sample questions reveal the specific ways the
NCEES frames concepts. They help you recognize common traps and learn the most
efficient pathways to the correct answer.

Furthermore, sample questions illuminate the absolute necessity of using the NCEES
FE Reference Handbook. This is the only reference material you are allowed to use
during the exam. Every FE exam sample questions mechanical  problem you
practice  should  be  attempted  using  this  handbook.  By  doing  so,  you  become
incredibly familiar with its layout, index, and the location of crucial formulas. This
familiarity  is  a  superpower  on  test  day.  When  you  know  exactly  where  to  find  the
Bernoulli equation, the stress transformation formulas, or the steam tables, you save
precious minutes that can be used to double-check your work on more challenging
items.

Key Topic Areas Covered in FE Mechanical Sample
Questions

The FE Mechanical exam covers a wide range of subjects. Reviewing a diverse set of
FE exam sample questions mechanical problems ensures you are prepared for
anything the test  throws at  you.  Below are the primary topic areas,  along with
insights into what kind of questions you can expect.

Mathematics and Statistics

This section is foundational and appears at the beginning of the exam. It covers
algebra,  trigonometry,  calculus  (differential  and  integral),  differential  equations,
linear algebra, and basic statistics. A typical sample question might ask you to solve
a  first-order  differential  equation,  find  the  inverse  of  a  matrix,  or  calculate  the
probability  of  a  specific  outcome.  The  key  here  is  speed  and  accuracy.  These
questions  should  be  straightforward  if  you  have  kept  your  math  skills  sharp.

Statics and Dynamics

This is a core mechanical engineering subject. Statics questions often involve free-
body diagrams, equilibrium of forces and moments, trusses, and friction. Dynamics
questions deal with kinematics of particles and rigid bodies, Newton's second law,
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work-energy  principles,  and  impulse-momentum.  A  good  FE  exam  sample
questions  mechanical  problem  in  this  area  might  ask  you  to  find  the  force  in  a
truss member using the method of joints or to determine the angular acceleration of
a pulley system.

Mechanics of Materials

Here, you will encounter problems on stress, strain, axial loading, torsion, bending,
and combined loading. You will need to be comfortable with Mohr's circle for stress
and strain  transformations.  Beam deflection  and  column buckling  are  also  common
topics. A sample question might present a simply supported beam with a distributed
load  and  ask  you  to  calculate  the  maximum  bending  stress  or  the  deflection  at  a
specific point.

Thermodynamics

Thermodynamics questions cover  the First  and Second Laws,  properties  of  pure
substances, ideal gases, and power cycles (Rankine, Otto, Diesel, Brayton). You will
frequently use steam tables and the ideal  gas law. A typical  FE exam sample
questions mechanical problem might ask you to calculate the thermal efficiency of
a  Rankine  cycle  or  find  the  entropy  change  of  a  gas  undergoing  an  isothermal
process.

Fluid Mechanics

Fluid  mechanics  is  a  major  component  of  the  exam.  Topics  include  fluid  statics
(manometers,  forces  on  submerged  surfaces),  fluid  dynamics  (Bernoulli's  equation,
energy  equation),  pipe  flow  (head  loss,  Darcy-Weisbach  equation),  pumps,  and
dimensional analysis. A sample question might involve calculating the pressure drop
in a pipe system or determining the flow rate through an orifice meter.

Heat Transfer

This section covers conduction (steady-state and transient), convection (forced and
natural), and radiation. You will need to understand the concept of thermal resistance
and be able to analyze heat exchangers (Log Mean Temperature Difference method).
A sample question could ask you to calculate the heat loss through a composite wall
or the required area of a heat exchanger.

Machine Design and Materials

Machine design questions focus on failure theories (e.g., von Mises stress, maximum
shear  stress),  fatigue,  fasteners,  power  screws,  and  bearings.  Materials  science
questions  cover  mechanical  properties  of  materials  (stress-strain  curves),  phase
diagrams,  and  heat  treatment.  An  FE  exam  sample  questions  mechanical
problem here might ask you to determine the factor of safety for a shaft under
combined loading or to interpret a phase diagram to find the composition of a phase.



Dynamics and Kinematics of Machinery

This section deals with the motion of mechanisms like gears, cams, linkages, and
flywheels. Questions may ask you to calculate gear ratios, determine the velocity and
acceleration of points in a four-bar linkage, or analyze the motion of a cam-follower
system.

Engineering Economics

Surprisingly important, this section covers time value of money, present worth, future
worth, annual worth, rate of return, benefit-cost analysis, and depreciation. A sample
question might ask you to determine the equivalent present value of a series of
future payments or to choose between two projects based on their net present value.

Detailed Walkthrough of FE Mechanical Sample Questions

Here are several detailed FE exam sample questions mechanical in nature, along
with step-by-step solutions. Attempt each one yourself before looking at the solution.
Use the NCEES FE Reference Handbook to find the necessary formulas.

Sample Question 1: Dynamics

Problem: A 5 kg block is released from rest on a frictionless 30-degree incline. It
slides 10 meters down the incline. Using the work-energy principle, determine the
velocity of the block at the bottom of the incline.

Solution:  The work-energy principle states that the net work done on an object
equals its change in kinetic energy. The only force doing work on the block is gravity
(component parallel to the incline). The force parallel to the incline is F = mg sin(θ) =
5 * 9.81 * sin(30°) = 24.525 N. The work done is W = F * d = 24.525 N * 10 m =
245.25 J. This work equals the change in kinetic energy: 245.25 J = (1/2) * m * v^2.
Solving for v: v = sqrt(2 * 245.25 / 5) = sqrt(98.1) = 9.90 m/s. This straightforward
problem highlights the power of energy methods.

Sample Question 2: Thermodynamics

Problem: Steam at 2 MPa and 300°C enters an adiabatic turbine and exits at 50 kPa
as saturated vapor. Determine the isentropic efficiency of the turbine. Use the steam
tables from the FE Reference Handbook.

Solution:  First,  find  the  inlet  enthalpy  (h1)  and entropy  (s1)  from the  superheated
steam table at 2 MPa and 300°C. From the handbook, h1 ≈ 3023.5 kJ/kg and s1 ≈
6.768 kJ/kg·K.  For  an isentropic  process,  s2s  = s1 = 6.768 kJ/kg·K.  At  the exit
pressure  of  50  kPa,  find  the  entropy  of  saturated  vapor  (sg).  From  the  saturated
water table at 50 kPa, sg ≈ 7.594 kJ/kg·K. Since s2s (6.768) is less than sg (7.594),
the final state is in the wet region. The quality (x2s) is calculated: x2s = (s2s - sf) /
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(sfg) = (6.768 - 1.091) / (6.503) ≈ 0.873. Now find the isentropic enthalpy: h2s = hf +
x2s * hfg. At 50 kPa, hf = 340.6 kJ/kg and hfg = 2305.4 kJ/kg. So h2s = 340.6 + 0.873
* 2305.4 ≈ 2352.7 kJ/kg. The actual exit state is saturated vapor, so h2 = hg at 50
kPa  =  2646.0  kJ/kg.  Isentropic  efficiency,  η  =  (h1  -  h2)  /  (h1  -  h2s)  =  (3023.5  -
2646.0)  /  (3023.5  -  2352.7)  =  377.5  /  670.8  ≈  0.563  or  56.3%.  This  problem
demonstrates the importance of using the steam tables correctly and understanding
how to handle wet steam in an isentropic process.

Sample Question 3: Mechanics of Materials

Problem: A 1-meter long steel rod (E = 200 GPa) with a circular cross-section of
diameter 20 mm is subjected to a 50 kN tensile load. Calculate the total elongation of
the rod.

Solution: The axial deformation formula is δ = (P * L) / (A * E). First, find the cross-
sectional area: A = π * d


