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Main issues
Kinematics - motion with constant acceleration
1 D motion, 2D projectile motion, rotational motion
Dynamics (forces)
Energy (kinetic and potential) (translational or 
rotational motion when details are not important)
Momentum and systems of particles (collisions, 
systems of objects)
Equilibrium (equations from equilibrium conditions)
Gravitation (mostly motion of planets and satellites)
Periodic motion (SHM, springs, pendulum)
Fluids (pressure, force, principle of buoyancy)
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Problem solving
Phase 1: You have to understand the problem

Phase 2: Devising a plan

Phase 3: Carrying out the plan

Phase 4: Looking back
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Practical advise (phase 1)

Start from the statement of the problem. If you cannot 
understand the problem, try to restate the problem

Visualize the problem as a whole as clearly and as 
vividly as you can. Draw a diagram.

Isolate the principal parts of your problem. Do not 
concern yourself with details for the moment. Go through 
the principal parts of your problem

Good questions: What is the unknown? What are the 
data? What is the condition? 
Is the condition sufficient to determine the unknown? Or 
is it insufficient? Or redundant? Or contradictory?
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Practical advise (phase 2)

Devising a plan is a heuristic reasoning (includes: 
evaluating possible answers or solutions, trial and error)

Examine principal parts, details and their connections. 
Consider them from various sides, combine them 
differently. Seek connections with you formerly acquired 
knowledge. 

Examine your guess.

Look at the unknown. Try to think of a familiar problem 
having the same or similar unknown. 

You may be obliged to consider auxiliary problems if an 
immediate connection cannot be found 
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Phase 3: Carrying out the plan

This phase is easier than the first two, what we need is 
mainly patience.

Practical advise: follow you plan and check each step
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Practical advise (phase 4)

Check the result using formerly acquired knowledge 
(including common sense!).

Problem “in letters” are susceptible of more tests than 
“problems in numbers”.

Can we derive the result differently?
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Equilibrium

Choose ONE object in a time for consideration

Draw a free-body diagram 
(show ALL forces acting ON that object)

Choose (wisely) a coordinate system and resolve forces 
in their components

“Generate” equilibrium equations using the conditions 
for equilibrium 
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