
 

AP Physics 1 Equations and Facts 2020 
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Kinematics 

vf = vi + at 

Δx = vit + ½ at2 

vf
2 = vi

2 + 2a Δx 

Δx = ½ (vi+vf)t  

 

Constant velocity: 

Δx = vavgt  

 

 

 

 

 

Forces    weight: Fg = mg  

Newton’s 2nd Law:   ΣF = ma 

Hooke’s Law:  Fspring = k|x| 

Fk= k Fn  Fs= s Fn 

Inclined Plane: 

Fg || = mg sin θ  Fg     = mg cos θ  

 

 

 

Momentum and Impulse 

p = mv    Δp = F Δt  or  Ft     pi  +  Δp  = pf   

m1v1i + m2v2i = m1v1f + m2v2f  if no external forces applied 

perfectly inelastic collision:  m1v1i + m2v2i = (m1 + m2)vf 

perfectly elastic collision: no KE loss 

Rotation          KR = ½ Iω2                 

Conversions:  v = ωr   (ω in rad/s)     a = αr 

Kinematics:    Δθ = ωit + ½ αt2  ωf = ωi + αt 

Newton’s 2nd Law: 𝛼 =
Στ

I
  Στ = τCCW - τCW  = Iα 

τ = r  F = rF sin(θ)      r must have a component perpendicular to F 

torque in equilibrium:  Στ = τCCW - τCW = 0 (CCW: positive direction) 

angular momentum L = Iω   ΔL = τ Δt    or τ t 

conservation of angular momentum (if no external τ):  I1ω1= I2ω2 

L = mvr for point mass moving in reference to axis (a ball striking a rod)
 

rotational inertia for a point mass:  I = mr2    several:   I = Σ mr2 

solid objects have less rotational inertia than hollow objects 

Circular Motion and 

Gravitation 
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𝐹𝑔 =
𝐺𝑚1𝑚2
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𝑔 =
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𝑚1 is orbiting mass 

Vector Components                     

                                                              θ 
                           

vx = v cos θ      vy = v sin θ 

projectile: 

𝑡 = √
2∆𝑦

𝑎
  , Δx = vxt 

SHM 

𝑇𝑝 = 2𝜋 √
𝑙

𝑔
 

 

𝑇𝑠 = 2𝜋 √
𝑚

𝑘
 

 

T =
1

𝑓
  (f is frequency) 

 

ω =
2𝜋

𝑇
=  2𝜋𝑓 

x = A cos (ωt) 

xmax = A 

vmax = Aω
 

amax = Aω2

 

amax =
Fmax

m
=

kA

m
 

 

Etotal = K + Us 

Graphs 

v-t graph area: displacement v-t graph slope: acceleration 

F-d graph area: Work   F-x graph slope: spring constant 

F-t graph area:   impulse (Δp) p-t graph slope: force 

 

 

Work and Energy W = Fdcosθ              Us = ½ kx2 

KT = ½ mv2  KR = ½ Iω2                Ug = mgh or ΔUg = mgΔy 

COE:  Ki + Ugi +Usi + W =  Kf + Ugf +Usf    or ΔE = W  

 



Key Concepts Flow Chart 

 
1. Does the question involve a transfer of energy from potential to kinetic energy within the system?  Is 

there a loss of mechanical energy to work?  If YES to either one, use Conservation of Energy. 

 

No loss of mechanical energy to work:  KTi + KRi  + Ugi +Usi =  KTf + KRf + Ugf +Usf 

Example:  a planet in orbit around a star 

 

Some loss of mechanical energy to work:  Ei + W =  Ef    or ΔE = W 

 

2. Does the question involve a collision, and is the system both objects?   

If it is a rotating system, does it contain 2 objects such as a bug and a disk or a planet and a star? 

 

m1v1i + m2v2i = m1v1f + m2v2f   0 = m1v1f + m2v2f   for objects pushing off each other 

m1v1i + m2v2i = (m1 + m2)vf 

 

for a planet-star system experiencing no external torque:  I1ω1= I2ω2 

 

3. Does the question involve a collision and the system is one object that experiences an external force?  

If it is a rotating system, does it contain one object such as a bug on a disk? 

 

pi  +  Δp  = pf    Δp = F Δt  or  Ft       Li  +  ΔL  = Lf      ΔL = τ Δt    or τ t 

if cart A loses momentum, cart B gains     if a bug gains momentum, the disk 

momentum. Cart B exerts a negative force    loses it.  The bug is exerting a negative torque 

on Cart A.             on the disk. 

 

4. Is there a net force or a net torque exerted on a system? 

 

a = ΣF/m more mass, less acceleration      𝛼 =
Στ

I
   more rot. inertia, less acceleration 

 

5. Is the net force due to gravitation? 

𝐹𝑔 =
𝐺𝑚1𝑚2

𝑟2    and  
r

mv
Fc

2

  

6. Is the net force causing circular motion but it isn’t a gravitation problem? 

 

If the net force is centripetal,  ΣF = inward force – outward force.   

Example:  a ball traveling in a vertical circle (at the bottom, T is inward and mg is outward)    

Example:  a car going over a hill (mg is inward, Fn is outward) 

Example: a pilot doing a vertical loop (mg and Fn are both inward). 

 

Diagram for determining the height of an object on a string if the angle and length of string are 

known. 

 


