
physics final exam questions and
answers
physics final exam questions and answers are crucial tools for students preparing to
assess their understanding of key physics concepts. These questions cover a broad
spectrum of topics, ranging from classical mechanics to modern physics, requiring students
to apply theoretical knowledge and problem-solving skills. This article provides a
comprehensive overview of common types of physics final exam questions and detailed
answers to help students master the material effectively. By exploring sample questions
and their solutions, learners can familiarize themselves with exam formats, improve time
management, and strengthen their conceptual grasp. The following sections will delve into
major physics topics typically featured in final exams, including mechanics,
electromagnetism, thermodynamics, waves and optics, and modern physics. Each section
offers illustrative questions along with thorough explanations to enhance comprehension
and readiness.
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Mechanics Final Exam Questions and Answers
Mechanics forms the foundation of physics and is a fundamental topic in most physics final
exams. It involves the study of motion, forces, energy, and momentum. Understanding
mechanics helps students solve real-world problems related to objects in motion and
equilibrium.

Kinematics Questions
Kinematics focuses on describing motion without considering its causes. Common final
exam questions include calculations of displacement, velocity, acceleration, and time using
kinematic equations.

Calculate the final velocity of an object accelerating at 5 m/s² for 10 seconds starting1.
from rest.

Determine the time taken for a ball thrown vertically upward with an initial velocity of2.



20 m/s to reach its highest point.

Answers:

Using the formula v = u + at, where u = 0, a = 5 m/s², and t = 10 s, final velocity v =
0 + (5)(10) = 50 m/s.

At the highest point, velocity = 0; using v = u - gt, 0 = 20 - 9.8t ⇒ t = 20 / 9.8 ≈ 2.04
seconds.

Dynamics and Newton’s Laws
Questions on dynamics assess understanding of forces and motion relationships based on
Newton’s three laws of motion. These problems often involve calculating net force, friction,
tension, and acceleration.

A 10 kg block is pulled with a force of 50 N on a frictionless surface. Find the1.
acceleration.

Determine the frictional force if the coefficient of kinetic friction is 0.3 for the same2.
block on a horizontal surface.

Answers:

Acceleration a = F/m = 50 N / 10 kg = 5 m/s².

Frictional force f = μN, where N = mg = 10 × 9.8 = 98 N, so f = 0.3 × 98 = 29.4 N.

Work, Energy, and Power
Work and energy questions evaluate the application of the work-energy theorem, kinetic
and potential energies, and power calculations.

Calculate the kinetic energy of a 2 kg object moving at 3 m/s.1.

Find the power output if 500 J of work is done in 10 seconds.2.

Answers:

Kinetic energy KE = ½ mv² = 0.5 × 2 × 3² = 9 J.

Power P = Work / Time = 500 J / 10 s = 50 W.



Electromagnetism Final Exam Questions and
Answers
Electromagnetism covers electric and magnetic fields, forces, circuits, and electromagnetic
waves. Final exam questions require students to analyze electric circuits, calculate fields
and potentials, and understand magnetic effects.

Electric Fields and Forces
Students may be asked to determine the magnitude and direction of electric forces
between charged particles or calculate electric field strengths.

Find the force between two charges of +3 μC and -2 μC separated by 0.5 m in1.
vacuum.

Calculate the electric field at a distance of 0.2 m from a point charge of 5 μC.2.

Answers:

Using Coulomb’s law F = k |q₁q₂| / r², where k = 9×10⁹ Nm²/C², F = 9×10⁹ × (3×10⁻⁶
× 2×10⁻⁶) / (0.5)² = 216 N (attractive force).

Electric field E = kq / r² = 9×10⁹ × 5×10⁻⁶ / (0.2)² = 1.125×10⁶ N/C.

Electric Circuits
Questions often involve calculating current, voltage, resistance, and power in series and
parallel circuits using Ohm’s law and Kirchhoff’s rules.

Calculate the total resistance of three resistors (2 Ω, 4 Ω, and 6 Ω) connected in1.
series.

Find the current flowing through a 12 V battery connected to a 3 Ω resistor.2.

Answers:

Total resistance in series R = 2 + 4 + 6 = 12 Ω.

Current I = V / R = 12 V / 3 Ω = 4 A.



Magnetism and Electromagnetic Induction
Students may be asked to analyze magnetic forces, calculate magnetic fields, or explain
electromagnetic induction principles.

Determine the magnetic force on a 0.5 m long wire carrying 3 A current in a magnetic1.
field of 0.2 T perpendicular to the wire.

Explain Faraday’s law of electromagnetic induction.2.

Answers:

Magnetic force F = ILB = 3 × 0.5 × 0.2 = 0.3 N.

Faraday’s law states that a changing magnetic flux through a circuit induces an
electromotive force (EMF) proportional to the rate of change of flux, which underlies
the working of transformers and electric generators.

Thermodynamics Final Exam Questions and
Answers
Thermodynamics questions assess knowledge of heat, work, temperature, and the laws
governing energy exchange in physical systems. These questions often involve calculations
of heat transfer, efficiency, and changes in thermodynamic state variables.

Heat and Temperature
Questions may involve calculating heat energy required for temperature changes or phase
transitions.

Calculate the heat needed to raise the temperature of 2 kg of water from 20°C to1.
80°C (specific heat capacity of water = 4186 J/kg°C).

Determine the amount of heat required to convert 0.5 kg of ice at 0°C to water at 0°C2.
(latent heat of fusion = 334,000 J/kg).

Answers:

Q = mcΔT = 2 × 4186 × (80 - 20) = 502,320 J.

Q = mL = 0.5 × 334,000 = 167,000 J.



First Law of Thermodynamics
Students are tested on energy conservation in thermodynamic processes, often involving
internal energy, heat, and work.

A gas absorbs 500 J of heat and does 200 J of work. Calculate the change in internal1.
energy.

Answer:

ΔU = Q - W = 500 J - 200 J = 300 J increase in internal energy.

Heat Engines and Efficiency
Questions often require calculation of thermal efficiency and understanding of the Carnot
engine.

Find the efficiency of a heat engine that absorbs 1000 J of heat and does 300 J of1.
work.

Answer:

Efficiency η = Work output / Heat input = 300 / 1000 = 0.3 or 30%.

Waves and Optics Final Exam Questions and
Answers
This section covers mechanical waves, sound, light, and optical phenomena. Questions test
students’ ability to analyze wave properties, reflection, refraction, and image formation by
lenses and mirrors.

Wave Properties
Typical questions involve calculations of frequency, wavelength, speed, and amplitude of
waves.

Calculate the wavelength of a wave traveling at 340 m/s with a frequency of 170 Hz.1.

Answer:



Wavelength λ = speed / frequency = 340 / 170 = 2 meters.

Sound Waves
Questions include the Doppler effect, intensity, and sound wave behavior in different
media.

A source emitting sound at 500 Hz moves towards a stationary observer at 20 m/s.1.
Calculate the observed frequency (speed of sound = 340 m/s).

Answer:

Observed frequency f' = f × (v + vo) / (v - vs) = 500 × (340 + 0) / (340 - 20) ≈ 529.4
Hz.

Optics and Image Formation
Students solve problems involving lenses and mirrors, focal lengths, and magnification.

Find the image distance for an object 30 cm from a convex lens with a focal length of1.
10 cm.

Answer:

Using lens formula 1/f = 1/do + 1/di, 1/10 = 1/30 + 1/di ⇒ 1/di = 1/10 - 1/30 = (3 -
1)/30 = 2/30 ⇒ di = 15 cm.

Modern Physics Final Exam Questions and
Answers
Modern physics addresses phenomena beyond classical physics, including quantum
mechanics, atomic models, and nuclear physics. Exam questions often involve calculations
related to energy quantization, radioactive decay, and photoelectric effects.

Photoelectric Effect
Questions typically involve calculating work functions, kinetic energy of emitted electrons,
and threshold frequencies.



Calculate the kinetic energy of electrons emitted when light of frequency 1.5 × 10¹⁵1.
Hz is incident on a metal with a work function of 4.0 × 10⁻¹⁹ J (Planck’s constant h =
6.63 × 10⁻³⁴ J·s).

Answer:

Photon energy E = hf = 6.63×10⁻³⁴ × 1.5×10¹⁵ = 9.945 × 10⁻¹⁹ J. Kinetic energy KE =
E - work function = 9.945×10⁻¹⁹ - 4.0×10⁻¹⁹ = 5.945 × 10⁻¹⁹ J.

Radioactive Decay
Students calculate decay rates, half-life, and remaining quantities of radioactive
substances.

A sample has a half-life of 3 years. How much of a 100 g sample remains after 91.
years?

Answer:

Number of half-lives = 9 / 3 = 3. Remaining mass = 100 × (½)³ = 100 × 1/8 = 12.5 g.

Atomic Models and Energy Levels
Questions focus on electron transitions, energy level calculations, and emission spectra.

Calculate the wavelength of the photon emitted when an electron transitions from the1.
n=3 to n=2 energy level in a hydrogen atom (use Rydberg formula).

Answer:

1/λ = R (1/2² - 1/3²) = 1.097×10⁷ (1/4 - 1/9) = 1.097×10⁷ × (5/36) = 1.5236×10⁶ m⁻¹;
λ = 1 / 1.5236×10⁶ ≈ 6.56 × 10⁻⁷ m or 656 nm (red light).

Frequently Asked Questions

What topics are most commonly covered in a physics



final exam?
Physics final exams typically cover topics such as mechanics, electromagnetism,
thermodynamics, waves and optics, and modern physics including quantum mechanics and
relativity.

How can I effectively prepare for a physics final exam?
To prepare effectively, review lecture notes, solve past exam papers, understand key
formulas and concepts, practice problem-solving regularly, and clarify doubts with your
instructor or study group.

What are some common types of questions found in
physics final exams?
Common question types include multiple-choice questions, numerical problems, conceptual
questions, derivations, and experimental analysis or data interpretation.

How important is understanding concepts versus
memorizing formulas for physics exams?
Understanding concepts is crucial because it allows you to apply formulas correctly and
solve unfamiliar problems, whereas memorizing formulas alone may not be sufficient to
tackle complex questions.

Can you provide an example of a typical physics final
exam question on mechanics?
Example: "A 5 kg object is thrown vertically upward with an initial velocity of 20 m/s.
Calculate the maximum height reached and the time taken to reach that height."

What strategies help in solving numerical problems
quickly during physics exams?
Strategies include carefully reading the problem, identifying known and unknown variables,
writing down relevant formulas, performing unit analysis, and practicing time management
to avoid spending too long on one question.

Are multiple-choice questions usually tricky in physics
finals?
Yes, multiple-choice questions can be tricky as they often include closely related options
designed to test conceptual understanding and attention to detail.

How can I improve my problem-solving skills for physics



final exams?
Improving problem-solving skills involves consistent practice, reviewing mistakes,
understanding underlying principles, and working on a variety of problems to build
confidence and adaptability.

What role do diagrams and sketches play in physics
final exam answers?
Diagrams and sketches help visualize problems, clarify relationships between variables, and
often earn partial credit by demonstrating understanding, making them an important part
of exam answers.

Is it beneficial to study with classmates for a physics
final exam?
Studying with classmates can be beneficial as it allows for discussion, explanation of
difficult concepts, sharing of resources, and collaborative problem-solving, enhancing
overall understanding.

Additional Resources
1. Physics Final Exam Practice Questions and Answers
This book offers a comprehensive collection of physics final exam questions along with
detailed answers. It covers topics ranging from mechanics to electromagnetism, making it
suitable for high school and early college students. Each question is designed to test
conceptual understanding and problem-solving skills. The answer explanations help
students grasp the underlying principles effectively.

2. Mastering Physics Final Exams: Questions and Solutions
Focused on preparing students for challenging physics finals, this book provides a variety of
problem types including multiple choice, short answer, and numerical problems. The
solutions are step-by-step, emphasizing clear methodology and formula application. It also
includes tips and tricks for time management and exam strategy.

3. Essential Physics Questions for Final Exam Success
This book compiles essential questions frequently appearing in physics final exams across
different educational levels. Each question is paired with a concise, easy-to-understand
solution. The book highlights key concepts and common pitfalls, helping students avoid
typical mistakes and strengthen their comprehension.

4. Advanced Physics Final Exam Problems and Detailed Answers
Designed for advanced high school and undergraduate students, this book delves into
complex physics problems that challenge analytical thinking. It covers advanced topics
such as quantum mechanics, thermodynamics, and electromagnetism with thorough
solutions. The detailed answers promote deep understanding and prepare students for
higher-level exams.



5. Physics Final Exam Workbook: Practice Questions with Answers
This workbook-style book encourages active learning through numerous practice questions
modeled after typical final exams. It provides immediate answers and explanations to
facilitate self-assessment. The exercises are organized by topic, allowing focused study
sessions on specific areas of physics.

6. Comprehensive Guide to Physics Final Exam Q&A
This guide covers a broad spectrum of physics topics commonly tested in final exams,
including kinematics, dynamics, waves, and optics. It features a balanced mix of conceptual
and numerical questions with clear, stepwise solutions. The book is ideal for students
seeking an all-in-one resource for final exam preparation.

7. Physics Final Review: Questions and Answers for Exam Preparation
This review book assists students in revising key physics concepts through a series of
questions that mimic the format of final exams. Each answer includes detailed reasoning
and relevant formulas. The book also offers summary notes and formula sheets to aid quick
revision before exams.

8. Practice Makes Perfect: Physics Final Exam Questions and Solutions
Emphasizing repeated practice, this book provides a large set of physics problems with fully
worked-out solutions. It encourages mastery of fundamental principles by progressively
increasing question difficulty. The solutions include alternative methods and explanations
to cater to different learning styles.

9. Physics Final Exam Question Bank with Answers
This question bank compiles a wide variety of exam-style physics questions covering all
major topics in the curriculum. Answers are provided with comprehensive explanations to
clarify concepts and problem-solving techniques. It is an excellent resource for students
and teachers looking for extensive practice material.
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