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Displacement (x, y)Distance Time (t)

Speed

Velocity (V)

Acceleration (a)

Kinematic in one dimension
a = constant

x direction

x, ax, Vx, Vox, t

y direction

y, ay, Vy, Voy, t

Area under
 Velocity-Time graph

 Slope of  
Velocity- Time graph 

Slope of 
Position- Time graph

Concept Map: Motion of Objects
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Displacement (x, y)

Acceleration (a)

Kinematic in one dimension
a = constant

x direction

x, ax, Vx, Vox, t

Kinematic in two dimensions
Projectile motion

Projectile launched horizontally

Projectile launched at an angle

Horizontal components of motion
ax = 0

Vx = Vox = Constant

Vertical  components of motion
ay = g

Vy is not constant

y direction

y, ay, Vy, Voy, t

Velocity (V)

Concept Map: Kinematic in Tow Dimensions
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Newton’s First Law of Motion
Fnet = sum of all external forces

Newton’s Second Law of Motion
Fnet = m a

Equilibrium
a = 0 m/s2

Non-Equilibrium
a # 0 m/s2

Centripetal Force

ac = v2/R

Gravitational Force

F = Gm1m2 / r2

Acceleration due to gravity (g) Mass (m)

Weight (mg) Normal Force (FN)

Apparent Weight

Concept Map: Newton’s Laws of Motion

Newton’s Third Law of Motion
(Action, Reaction)

External Forces: Gravitational Force, Normal Force,  Frictional Force, Tension Force
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Newton’s second law of motion
F = m a

Displacement 
(s)

Angle between force and displacement
(θ) 

Work (w)
W = (F cosθ)s

θ = 90o

W = 0 Joules
θ = 0o

W = F s
θ = 180o

W = - F s

PowerEnergy

Concept Map:  Work
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Height above the surface Speed

Work WorkPotential energy Kinetic energy

Work-Energy Theorem Work-Energy TheoremMechanical energy

Conservation of mechanical energy

Impact Speed

Concept Map: Energy

Friday, May 2, 2014



Linear momentum Impulse of force

Impulse - Momentum Theorem

Linear momentum is conserved
Sum of forces = 0 N

Linear momentum is not conserved
Sum of forces # 0 N

 Momentum

Angular momentum

Concept Map: Linear Momentum
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Time
Coulomb’s law

Electrostatic forceElectric potential energy Test charge

Electric current Electric field

Electric resistance Conservation of energy

Kirchhoff’s current law 
Junction rule

Electric potential

Electric charge

Ohm’s law

Conservation of 
electric charge

Kirchhoff’s voltage law 
Loop rule

Concept Map: Electricity
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Internal energyWork Heat energy

First law of thermodynamics

Heat engine

Second law of thermodynamics

Difference in temperature

Refrigerator,  Air conditioner, 
Heat pump

Entropy (S)

Disorder 
(∆S increase)

Order 
(∆S decrease)

Concept Map:  Thermodynamic Laws

Friday, May 2, 2014



Light

Law of reflection

Mirrors

Concave mirrorConvex mirrorFlat mirror

Image:
virtual
same size 
upward
reversed

Image:
virtual
reduced in size 
upward

Image:
real or virtual
same or smaller size
upward or inverted

Index of refraction

Snell’s Law of refraction

Snell’s Law

Apparent depth

Speed of light in
vaccum, material

Angles of reflection, incidence

Mirror equationMagnification equation

Concept Map: Light

Friday, May 2, 2014



Centripetal Force

ac = v2/R

Gravitational Force

F = Gm1msun / r2

Harmonic motion

Spring

displacement of spring
(stretched, compressed) Spring constant

Hooke’s law

Work (elastic)  Elastic Potential energy

Work-Energy Theorem

Pendulum Planets

period period (time of one complete 
cycle around the sun)

Concept Map: Harmonic Motion
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