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Introduction

Preparing for the Fundamentals of Engineering (FE) and Engineering in Training (EIT) exams is a significant
milestone for any aspiring mechanical engineer. These exams serve as a gateway to professional licensure and
validate a candidate’s mastery of core engineering concepts. While the FE/EIT syllabus covers a wide range of
disciplines, mechanical engineering candidates face a unique set of topics that demand focused attention. This
comprehensive review is designed to equip you with the knowledge, strategies, and resources needed to excel in
the mechanical discipline portion of the FE/EIT exam.

Exam Overview

The FE/EIT exam is a 2 hour, computer based assessment consisting of 110 multiple choice questions. The
questions are distributed across the following broad categories:

e Mathematics and Science (including physics and chemistry)
* Engineering Economics

e Ethics and Professional Practice

¢ Technical Engineering (the mechanical discipline portion)

For mechanical engineers, the technical section typically accounts for around 25-30% of the total questions. The
exam tests not only theoretical understanding but also the ability to apply concepts to practical problems under time
constraints.

Key Mechanical Topics Covered

Below is a concise list of the primary mechanical engineering subjects that appear frequently in the FE/EIT exam:

 Statistical analysis and probability

¢ Mechanics of materials (stress, strain, fatigue)

e Statics and dynamics (forces, moments, kinematics)

e Thermodynamics and heat transfer

¢ Fluid mechanics (Bernoulli, viscosity, pumps)

¢ Mechanical design and analysis (gears, bearings, shafts)
¢ Materials science (metallic, polymer, composite)

e Manufacturing processes (casting, machining, additive)

e Control systems and instrumentation

* Engineering economics and cost estimation

Each of these areas is covered by a set of core principles, equations, and typical problem types that you should
master.

Effective Study Strategies

Success in the FE/EIT exam requires a systematic approach that blends content mastery with exam specific tactics.
Consider the following strategies:



1. Start Early and Build a Schedule — Allocate at least 12—16 weeks of focused study, breaking down topics into
manageable blocks.

2. Use Official Practice Exams — The NCEES FE Exam Practice Questions and the FE Exam Study Guide
provide authentic question sets that mirror exam difficulty.

3. Focus on High Yield Topics — Identify concepts that appear most frequently and spend extra time on them.

4. Apply Active Recall — Test yourself regularly with flashcards and practice questions to reinforce retention.

5. Simulate Exam Conditions — Time yourself on full length practice exams to build stamina and pacing.

6. Review Mistakes Thoroughly — Analyze why you missed a question; understanding the error is more valuable
than the correct answer.

7. Stay Current with Standards — Keep abreast of the latest ASME and ISO standards that may influence
design questions.

Detailed Review of Core Mechanical Topics

Mechanics of Materials

The mechanics of materials section tests your ability to analyze stress, strain, and deformation in structural
elements. Key concepts include:

e Normal, shear, and combined stresses

* Young’s modulus, Poisson’s ratio, and shear modulus

e Stress concentration factors and fatigue life calculations

e Beam theory (Euler Bernoulli, Timoshenko) and shear deformation
e Column buckling (Euler, Rayleigh Ritz) and stability analysis

Practice problems often involve calculating bending moments, shear forces, deflections, and factor of safety.
Familiarize yourself with the standard formulas and the typical units used in exam questions.

Statics and Dynamics

These sections evaluate your proficiency in analyzing forces, moments, and motion. Core topics include:

e Free body diagrams for planar and spatial systems

e Equilibrium equations ("F =0, "M =0)

¢ Center of gravity and moments of inertia

¢ Kinematics of particles and rigid bodies (velocity, acceleration)

* Newton’s laws, work—energy principles, and impulse—momentum

Questions may require you to determine forces in linkages, analyze rotating machinery, or compute kinetic energy
changes in dynamic systems.

Thermodynamics and Heat Transfer

Thermodynamics questions test your grasp of energy, entropy, and system behavior. Essential concepts are:

¢ First and second laws of thermodynamics

¢ Reversible and irreversible processes

 ldeal gas equations, specific heats, and caloric properties

¢ Rankine, Brayton, and refrigeration cycles

* Heat conduction, convection, and radiation (Fourier, Newton, Stefan Boltzmann)

Typical exam problems involve calculating work done by engines, heat transfer rates, or efficiencies of
thermodynamic cycles.



Fluid Mechanics

Fluid mechanics questions assess your ability to analyze flow, pressure, and fluid forces. Key areas include:

¢ Continuity, Bernoulli's equation, and pressure drop calculations
« Viscosity, Reynolds number, laminar vs. turbulent flow

e Pump and turbine performance, head, and power

¢ Hydraulic systems, pipe networks, and flow control devices

e Drag, lift, and buoyancy forces on submerged bodies

Be comfortable with dimensional analysis and unit conversions, as many questions require precise numerical
answers.

Mechanical Design and Analysis

This section evaluates your capacity to design and analyze mechanical components. Focus on:
e Gear ratios, torque transmission, and power calculations
» Bearing selection, shaft sizing, and fatigue life
e Fastener loads, bolt shear, and tensile strength

e Stress analysis of simple components (cylinders, plates, beams)
* Design codes (ASME Boiler &amp; Pressure Vessel Code, ISO 9001)

Questions may present you with a design scenario and require you to choose appropriate materials and
dimensions to meet safety factors.

Materials Science

Materials science topics assess your knowledge of material properties and behavior. Core concepts include:

Crystalline structures, phase diagrams, and alloy composition

¢ Hardness, toughness, ductility, and corrosion resistance

* Temperature dependence of material properties (thermal expansion, conductivity)
e Composite materials, fiber reinforcement, and matrix interactions

 Failure mechanisms (cracking, wear, erosion)

Exam questions often require you to identify the best material for a given application based on mechanical and
environmental constraints.

Manufacturing Processes

Understanding manufacturing methods is essential for realistic design. Key topics include:
e Casting, forging, extrusion, and additive manufacturing
e Machining operations (turning, milling, drilling) and tool geometry
» Surface finishing, heat treatment, and dimensional tolerances

« Process selection criteria (cost, precision, material compatibility)
¢ Quality control techniques (statistical process control, inspection)

Questions may ask you to evaluate process suitability or calculate material removal rates.

Control Systems and Instrumentation

Control systems questions test your understanding of dynamic behavior and sensor integration. Focus on:

» Feedback loops, PID controllers, and stability analysis
¢ Signal conditioning, analog vs. digital sensors



e Actuator types (electric, hydraulic, pneumatic)
* System response characteristics (rise time, settling time, overshoot)
< Noise reduction and filtering techniques

Be prepared to analyze block diagrams, transfer functions, and steady state error calculations.

Engineering Economics

Economic questions assess your ability to evaluate project feasibility and cost. Core concepts include:

e Time value of money (present value, future value, annuities)
* Net present value, internal rate of return, and payback period
e Cost estimation, budgeting, and contingency planning

* Risk analysis and decision trees

* Project scheduling (critical path method)

Practice converting between nominal and real values, and applying discount rates to cash flow streams.

Ethics and Professional Practice

Ethics questions evaluate your understanding of professional responsibilities. Topics include:

e Codes of conduct (NSPE, ASME)

* Public safety, environmental stewardship, and sustainability
Intellectual property, confidentiality, and conflict of interest

¢ Professional liability and insurance

* Global engineering standards and multicultural considerations

These questions often present real world scenarios where you must choose the most ethical course of action.

Sample Problem Set

Below are a few representative problems that illustrate the type of questions you might encounter. Work through
each one, then compare your solutions with the provided answers.

Problem 1: Bending Stress in a Simply Supported Beam

A simply supported rectangular beam (width = 200 mm, depth = 300 mm) carries a uniformly distributed load of
25 kN/m over a 4 m span. Calculate the maximum bending stress and determine if the beam is safe when using
structural steel with a yield strength of 250 /MPa and a safety factor of 1.5.

Problem 2: Heat Transfer in a Cylindrical Pipe

A 1 meter long copper pipe (inner radius = 0.01 m, outer radius = 0.015 m) carries water at 80 °C with a volumetric
flow rate of 0.02 m3/s. The pipe is insulated with a material of thermal conductivity 0.04 W/(m-K). Calculate the heat
loss to the environment if the ambient temperature is 25 /°C.

Problem 3: Gear Ratio and Torque Transmission

A gear train consists of a driving gear with 20 teeth meshing with a driven gear of 60 teeth.
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