
PHYSICS 101   EQUATION SHEET 
Prof. Doney  2/17/11 

CONSTANTS/CONVERSIONS 
1 mi = 1.609 km = 5280 ft 

1 in. = 2.54 cm        1 m = 3.28 ft     

1 liter = 1000 mL = 1000 cm3 = 1x10-3 m3 

1 kg = 2.2 lb            1 lb force = 4.45 N 

1 kcal = 4180 J       1 hp = 746 watt 

1 Watt = 1 J/s         1 Pa = 1 N/m2 

1 atm = 1.013x105 N/m2 = 14.7 psi 

g = 9.8 m/s2            G = 6.67x10-11 Nm2/kg2 

GENERAL MOTION 
Avg speed = distance / time 

Avg velocity = displacement / time 
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CONSTANT ACCELERATION (x-dir) 
x = vavg t              x = xo + vot + ½ at2        

v = vo + at           v2 = vo
2 + 2a (x – xo) 

v = ½ (v + vo)      where:       x = x – xo 

CONSTANT ACCELERATION (y-dir) 
y = yo + vot + ½ gt2       v = vo + gt         

v2 = vo
2 + 2g (y – yo)    where:     y = y – yo 

PROJECTILE MOTION (2-D) 
 
 
 
 
 
 

x-direction:  ax = 0 

vxo = vo cos θ 

vx = vxo                           x = xo + vxo t 

y-direction: ay = - g  (when choose +y up) 

vyo = vo sin θ                vy = vyo + gt         

y = yo + vyot + ½ gt2      vy
2 = vyo

2 + 2g (y – yo)   

VECTORS & RIGHT TRIANGLES 
Note:  right (90°) angle is required 

 

 

 

 

 

 

“SOH   CAH   TOA” 

sin θ  = 
hyp
opp

          cos θ  = 
hyp
adj

 

tan θ  = 
θ
θ
 cos

sin     =
adj
opp

 

θ  = tan –1  
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hyp2 = adj2 + opp2    or       x2 + y2 = R2  

hyp = 22 opp   adj +    or    R = 22 y    +x  

FRICTION 

FFR = μ FN       μs = static,     μk = kinetic 

W = mg  

For NO MOTION:   a = 0,    ΣFx = 0,    ΣFy = 0 

When MOTION: a ≠ 0,  because  ΣFx ≠ 0 and/or  ΣFy ≠ 0 

        Use Newton’s 2nd Law:  ΣF = m a 

CIRCULAR MOTION (constant velocity) 

aradial = acentripetal =  
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ΣF = m ac  =  m 
r
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WORK & ENERGY 

W  =  Fperp d  =  F d sin θ  

P  =  W / t  =  Fd / t  =  F v  

KE = ½ m v 2      WNET = ΔKE = KE2 – KE1 

PEgrav = mgh       Felastic/spring = k x     PEelastic/spring = ½ k x2 

CONSERVATIVE FORCES ONLY: 

E2 = E1 = constant               KE2 + PE2 = KE1 + PE1 

NON-CONSERVATIVE:    WNC = ΔKE + ΔPE 
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MOMENTUM & COLLISIONS 

P = m v       t F  Δ=ΔP  

ELASTIC:  m1v1i + m2v2i  =  m1v1f +  m2v2f 

                  Δvi = Δvf   or   v2i – v1i = - (v2f – v1f) 

INELASTIC:   m1v1i + m2v2i  =  ( m1 + m2 ) vf 

C.O.M. & MOMENT OF INERTIA 
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Ix = ∑ miyi
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CIRCULAR MOTION (constant accel) 

360° = 2π = 1 rev.       s = r Δθ 

ω  = 
tΔ

Δθ
          α  = 

tΔ
Δω

     

vtan = r ω        atan = r α 

aradial  =  ac  =  
r
v2

 = 
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       ω = 2 π f 

ROTATIONAL MOTION (constant accel) 

α = constant                    θ = ½ (ωo + ω) t   

Δθ = ωo t + ½ α t2                    ω = ωo + α t    

ω2 = ωo
2
 + 2 α Δθ             ωavg = ½ (ωo + ω) 

τ  =  F rperp  = F r sin θ 

τNET  =  ∑τ  =  I α  =  m r2 α             

KErot  =  ½ m v2  +  ½ I ω2 

L = I ω 

FLUIDS 

ρ = 
V
m

       W  = mg  = ρVg        γ = ρsubstance / ρwater 

P = 
A
F

           P  =  ρ g h           P  =  Patm +  Pgage    

P = Po +  ρgh         FB = ρf g V  

ρ1 A1 v1  =  ρ2 A2 v2 

P1 + ½ ρv1
2 + ρgy1  =  P2 + ½ ρv2

2 + ρgy2   

 

 

TEMPERATURE 
°F = 9/5 °C  +  32        °C = 5/9 (°F – 32)       K = °C + 273.15 

ΔL = α Lo ΔT         ΔV =  β Vo ΔT         note: β ≅ 3 α 

GASES 
P V = n R T        R = 8.315 J/mol-K = 0.0821 L-atm/mol-K 
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         Navog = 6.02x1023 molecules/mole 

KEavg  =  ½ m v2  =  
2
3

 k T          k = 1.38x10-23 J/K 
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2
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HEAT 

Q = m c ΔT          cwater = 1.00 Kcal/kg°C = 4186 J/kg°C 

Qf = m Lf              Lfwater = 3.33x105 J/kg 

Qv = m Lv             Lvwater = 22.6x105 J/kg 

Qin  =  - Qout 
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          σ = 5.67x10-8 W/m2K4   

THERMODYNAMICS 

ΔU  =  Q – W  (first law) 

Isothermal (T = constant):    ΔU  =  0,   Q = W 

Adiabatic:    Q = 0 

Isobaric (P = constant):    W = P ΔV 

Isochoric (V = constant):    W = 0 
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MISCELLANEOUS 

Acircle = π r2          AΔ = ½ b h         Arectangle = b h 

Vbox = l w h         Vcylinder =  π r2 h    Vsphere = 4/3 π r3  

          

 


