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AP Physics Dynamics Practice Problems: Conquer
Newton's Laws!

Are you staring down the barrel of your AP Physics 1 or C exam, feeling the pressure mounting with
each passing day? Dynamics—the study of motion and forces—can be a real head-scratcher, but
mastering it is key to acing the test. This post isn't just another list of problems; it's your roadmap to
conquering AP Physics dynamics. We'll tackle a variety of practice problems, explain the solutions
step-by-step, and offer strategies to help you approach similar problems with confidence. Get ready to
boost your understanding and your exam score!

Understanding the Fundamentals: Newton's Laws in Action

Before diving into practice problems, let's quickly refresh our understanding of Newton's three laws of
motion, the bedrock of dynamics:

Newton's First Law (Inertia): An object at rest stays at rest, and an object in motion stays in motion
with the same speed and in the same direction unless acted upon by an unbalanced force.
Newton's Second Law (F=ma): The acceleration of an object is directly proportional to the net force
acting on it and inversely proportional to its mass. This is arguably the most important equation in
dynamics.
Newton's Third Law (Action-Reaction): For every action, there is an equal and opposite reaction.

Understanding these laws is crucial for successfully tackling any dynamics problem.

AP Physics Dynamics Practice Problem 1: The Sliding Block

Problem: A 2 kg block is sliding across a frictionless surface with an initial velocity of 5 m/s. A constant
force of 4 N is applied to the block in the direction of motion. What is the block's velocity after 3
seconds?

Solution: We'll use Newton's second law (F=ma). First, find the acceleration: a = F/m = 4 N / 2 kg = 2
m/s². Then, use the kinematic equation: v_f = v_i + at, where v_f is the final velocity, v_i is the initial
velocity, a is the acceleration, and t is the time. Plugging in the values, we get v_f = 5 m/s + (2
m/s²)(3 s) = 11 m/s.

Key takeaway: Always identify the relevant forces and use Newton's second law to find acceleration
before applying kinematic equations.

AP Physics Dynamics Practice Problem 2: Inclined Plane
Challenge

Problem: A 5 kg block rests on an inclined plane with an angle of 30 degrees to the horizontal.



Ignoring friction, what is the acceleration of the block down the plane?

Solution: The force pulling the block down the incline is the component of gravity acting parallel to the
plane. This force is given by F = mg sin θ, where m is the mass, g is the acceleration due to gravity
(approximately 9.8 m/s²), and θ is the angle of the incline. Therefore, F = (5 kg)(9.8 m/s²)sin(30°) ≈
24.5 N. Using Newton's second law, a = F/m = 24.5 N / 5 kg ≈ 4.9 m/s².

Key takeaway: Remember to resolve forces into their components along the axes parallel and
perpendicular to the inclined plane.

AP Physics Dynamics Practice Problem 3: Forces and Friction

Problem: A 10 kg box is being pulled across a rough surface with a force of 60 N. The coefficient of
kinetic friction between the box and the surface is 0.2. What is the acceleration of the box?

Solution: First, calculate the frictional force: F_friction = μk N, where μk is the coefficient of kinetic
friction and N is the normal force (equal to the weight of the box in this case: mg = 10kg 9.8m/s² =
98N). So, F_friction = 0.2 98 N = 19.6 N. The net force is the applied force minus the frictional force:
F_net = 60 N - 19.6 N = 40.4 N. Using Newton's second law, a = F_net / m = 40.4 N / 10 kg ≈ 4.04
m/s².

Key takeaway: Friction significantly impacts the net force and, consequently, the acceleration. Always
account for friction when it's present.

AP Physics Dynamics Practice Problem 4: Atwood Machine

Problem: Two masses, m1 = 3 kg and m2 = 5 kg, are connected by a massless string over a
frictionless pulley. Find the acceleration of the system.

Solution: The net force acting on the system is the difference in the weights of the two masses: F_net
= (m2 - m1)g = (5 kg - 3 kg)(9.8 m/s²) = 19.6 N. The total mass of the system is m1 + m2 = 8 kg.
Using Newton's second law, a = F_net / (m1 + m2) = 19.6 N / 8 kg ≈ 2.45 m/s².

Key takeaway: In pulley systems, the tension in the string is the same on both sides, but it acts in
opposite directions on each mass.

Strategies for Success

Draw free-body diagrams: Visualizing the forces acting on an object is crucial.
Choose your coordinate system wisely: Align your axes with the direction of motion or acceleration to
simplify calculations.
Break down complex problems: Divide complex scenarios into smaller, manageable parts.
Practice consistently: The more problems you solve, the better you'll become at recognizing patterns
and applying the correct equations.

Conclusion



Mastering AP Physics dynamics requires understanding Newton's laws and consistent practice. By
working through these example problems and employing the strategies outlined above, you'll build
the confidence and skills needed to tackle even the most challenging dynamics questions on your
exam. Remember to review the fundamental concepts and practice regularly to solidify your
understanding. Good luck!

FAQs

What resources can I use beyond this post to practice AP Physics dynamics? Numerous online1.
resources, including Khan Academy, College Board's website, and various AP Physics textbooks,
offer additional practice problems and explanations.

How can I tell if I'm using the correct kinematic equation? Carefully analyze the known and1.
unknown variables in the problem. Each kinematic equation relates a specific set of variables.

Are there any shortcuts for solving dynamics problems? While there aren't true shortcuts,1.
mastering free-body diagrams and choosing the right coordinate system significantly simplifies
the process.

What if I encounter a problem with more than two forces acting on an object? Resolve all forces1.
into their x and y components, then find the net force in each direction.

Is it okay to use a calculator for these problems? Yes! AP Physics exams allow the use of1.
calculators, so utilize them effectively for calculations.
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