PHYSICS Year 1 FORMULA BOOKLET
Dynamics:
Acceleration due to  gravity  = 9.81 ms-2
F = m a     Force in newtons,  mass  in kg, acceleration in ms-2
Alternative form with a =(v-u)/t       is F=m(v-u)/t
Inclined Plane with angle of inclination  θ: 
Friction force =  µR  where R  =  mgcosθ  g = 9.8 ms-2
Force parallel to plane   mgsinθ
Momentum = p =  mass x velocity
Wave-Particle duality:
de Broglie:   p =  h/λ   where h = 6.626×10−34 J Hz-1   is Planck’s constant
Energy
Power = Energy/time   for constant power over time t, otherwise Energy = ∫(P dt) 
Kinetic Energy = 0.5 mv2
Potential Energy of mass due to  gravity = mgh   where  h is perpendicular height 
Work Done=  Force x Distance in direction of force
Trigonometry:
For a right-angled triangle:
sinθ =  opp/hyp
cosθ = adj/hyp
tanθ = sinθ/cosθ  =  opp/adj

Stress-Strain
E = Stress/Strain  
ε=extension/original length
Stress =  force/unit area

Johnson Cook Plastic  model:

Johnson Cook Damage Model:



SHM:
ω = √(k/m)
x=Asin(ω t + ɸ)
ω =2πf
f=1/T      f =frequency, T = period

Energy of stretched spring =  ∫ kx dx

THERMAL:
Q=mCΔT  where m is mass, C is specific heat  J kg-1 K-1  and ΔT is change in temperature 
L(T)=L(To)[1+α(T-To)]   where α is linear coefficient of thermal expansion
[bookmark: _Hlk126320389]= AεσT4         W     where σ=5.67× 10−8   W m-2 K-4  and  ε is emissivity and A area
Temperature  conversion:  K   =  °C + 273.15
Wien: 


THERMODYNAMICS
Universal Molar Gas constant = 8.31 J  K-1 mol-1
Ideal Gas  EOS:            P V= nRT   or P = nRT/V

Work done by gas expanding = 

Temperature  conversion:  K   =  °C + 273.15

First law of thermodynamics
[bookmark: _Hlk126318268]
  And 
Quadratic equation:
If y= ax2 + bx + c  then
x =  
Unit conversion: area and volume:
1 cm2 = 10-4 m2
1 cm3 = 10-6 m3
Moment of Inertia

 
	For rectangular beam of mass M and length L, dm=  (M/L)*dr


Differentiation:
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Integration:
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Gurney Formulae:
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SYMMETRIC CONFIGURATIONS

Flat Sandwich:

M/2
C (explosive) /28 3
M/2 (metal)

Cylindrical Case:
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ASYMMETRIC CONFIGURATIONS
Open-faced Sandwich:

Asymmetric Sandwich:
LM (tamper)
Define A =

1+2

L7777 )

_ _total metal wass . N _
g

M total tamper mass
C ~ total explosive mass ’
v

total explosive mass

= metal velocity
Gurney energy, E = kinetic energy/unit explosive mass

Gurney Equations for Common Geometries
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