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Average velocity, ௩ݒ   ൌ
ଶݔ െ ଵݔ

ଶݐ െ ଵݐ
ൌ

ݔ∆
ݐ∆

 

Instantaneous velocity,   ݒ ൌ lim
∆௧՜

ݔ∆
ݐ∆

ൌ
dݔ
dݐ

 

Constant Acceleration Equations, 

ݔ െ ݔ ൌ ଵ
ଶ
ሺݒ   ݐሻݒ

ݔ ൌ ݔ  ݐݒ  ଵ
ଶ
 ଶݐܽ

ଶݒ ൌ ݒ
ଶ  2ܽሺݔ െ  ሻݔ

Instantaneous acceleration, ܽ ൌ lim
∆௧՜

ݒ∆
ݐ∆

ൌ
dݒ
dݐ

 

Newtonᇱs Law,   ۴ ൌ ݉ܽ ൌ
݉dݒ

dݐ
 

Motion in one dimension 

ݒ ൌ ݒ      ݐܽ

Work Done,   ܹ ൌ  න ۴ · d ܛ

ௌమ

ௌభ

 

Kinetic Energy,   ܭ ൌ  ଵ
ଶ
 ଶݒ݉

Work െ Kinetic Energy,   ்ܹ ൌ ܭ∆ ൌ ଵ
ଶ
ݒ݉

ଶ െ ଵ
ଶ
ݒ݉

ଶ 

Average Power,   ܲ௩ ൌ
∆ܹ
ݐ∆

 

Instantaneous Power,   ܲ ൌ
dܹ
dݐ

ൌ ۴ ·  ܞ

Potential Energy Function,   ∆ܷ ൌ െܹ 

Gravitational Potential Energy,   ܷ ൌ ܷ  ݄݉݃ 

Conservative Force, ௫ܨ   ൌ െ
dܷ
dݔ

 and ۴ ൌ െܷ 

Work and Energy 

 

Temperature Scales,  

ிܶ ൌ ଽ
ହ ܶ  32° 

ܶ ൌ ܶ  273.15 

For Gas െ thermometer Scale,   ଶܶ

ଵܶ
ൌ

ଶ

ଵ
 

Linear change,   ∆ܮ ൌ  ܶ∆ܮ∆ߙ

Change in volume,   ∆ܸ ൌ ߚ ܸ∆ܶ    ߚ ൌ  ߙ3

Heat energy transferred,   ܳ ൌ ݉ܿ∆ܶ 

Heat current ሺconductionሻ,  

ܪ ൌ
dܳ
dݐ

ൌ ܣ݇ ுܶ െ ܶ

ܮ
 

Heat current ሺradiationሻ, ܪ   ൌ  ସܶߪ݁ܣ

Temperature and Heat 

Ideal gas equation,   ܸ ൌ ܴ݊ܶ 

Total mass,   ݉ ൌ  ܯ݊

Molecular mass,   M ൌ ܰ݉ 

Kinetic energy ሺideal gasሻ,   ܭ ൌ ଷ
ଶ
ܴ݊ܶ ൌ ଷ

ଶ ܰ݇ܶ 

Root mean square speed, ௦ݒ   ൌ ඨ3݇ܶ
݉

ൌ ඨ3ܴܶ
ܯ

 

Molar heat capacities for ideal gases, 

ሺmonatomicሻ  ܥ ൌ ଷ
ଶ
ܴ 

ሺdiatomicሻ  ܥ ൌ ହ
ଶ
ܴ 

Maxwell െ Boltzmann Distribution,  

݂ሺݒሻ ൌ ߨ4 ቀ
݉

ܶ݇ߨ2
ቁ

య
మ

ଶ݁ି௩మ/ଶ்ݒ  

Thermal Properties of Matter 
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Angular Frequency,   ߱ ൌ ݂ߨ2 ൌ
ߨ2
ܶ
 

Acceleration,   ܽ ൌ
ܨ
݉

ൌ െ
݇
݉

 ݔ

Conservation of energy,   ܧ ൌ ଵ
ଶ
ଶݒ݉  ଵ

ଶ
ଶݔ݇ ൌ constant 

Period,   ܶ ൌ ටߨ2
݉
݇
 

Period,   ܶ ൌ ඨߨ2
ܮ
݃

 ሺa simple pendulumሻ 

Period,    ܶ ൌ ඨߨ2
ܫ

݉݃݀
  ሺa physical pendulumሻ 

Simple Harmonic Motion (SHM) 

 

Speed,   ݒ ൌ ݇    ߣ݂ ൌ
ߨ2
ߣ

   ߱ ൌ  ݂ߨ2

Wave function for a sinusoidal wave, 

,ݔሺݕ ሻݐ ൌ ݐsinሺ߱ ܣ െ  ሻݔ݇

Wave Equation,   
߲ଶݕ
ଶݔ߲ ൌ

1
ଶݒ

߲ଶݕ
ଶݐ߲  

Energy of one photon,   E ൌ ݄݂ ൌ
݄ܿ
ߣ

 

Photoelectric Effect,   ݁ ܸ ൌ ݄݂ െ ߶ 

Emission of X െ rays,   ܸ݁ ൌ ݄ ݂௫ ൌ
݄ܿ

ߣ
 

Doppler Effect,   ݂ ൌ
ݒ േ ݒ

ݒ േ ௌݒ
ௌ݂ 

Electromagnetic wave speed,   ܿ ൌ
1

ඥߝߤ
 

Index of Refraction,   ݊ ൌ
ܿ
ݒ

 

Law of Refraction,   ݊ sin ߠ ൌ ݊ sin  ߠ

Total Internal Reflection,   sin ௧ߠ ൌ
݊

݊
 

Constructive Interference,   ݀ sin ߠ ൌ   ߣ݉

Destructive Interference,   ݀ sin ߠ ൌ ቀ݉  ଵ
ଶ
ቁ  ߣ

Transverse wave in a string,   ݒ ൌ ඨ
ܨ
ߤ

 

Longitudinal wave in a fluid, ݒ ൌ ඨ
ܤ
ߩ

 

Waves 

Momentum ሺparticleሻ,    

ܘ ൌ and    ܞ݉ ۴ ൌ
dܘ
dݐ

 

Impulse െ momentum Theorem,   

 ۸ ൌ න ۴ d ݐ ൌ ଶܘ െ ଵܘ

௧మ

௧భ

 

Momentum and Impulse 

 

Longitudinal wave in a rod,   ݒ ൌ ඨ
ܻ
ߩ
 

Intensity of a wave,   ܫ ൌ ଵ
ଶ
 ଶܣ݇ܤ߱

Intensity level,   ߚ ൌ ሺ10݀ܤሻ log
ܫ
ܫ
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Angular Velocity,   ߱ ൌ lim
∆௧՜

ߠ∆
ݐ∆

ൌ
dߠ
dݐ

 

Angular Acceleration,   ߙ ൌ lim
∆௧՜

∆߱
ݐ∆

ൌ
d߱
dݐ

ൌ
dଶߠ
dݐଶ  

Constant angular acceleration, 

ߠ ൌ ߠ  ߱ݐ ൌ ଵ
ଶ
 ଶݐߙ

߱ ൌ ߱   ݐߙ

߱ଶ ൌ ߱
ଶ  ߠሺߙ2 െ  ሻߠ

Tangential Speed,   ݒ ൌ  ߱ݎ

Tangential Acceleration,   ܽ ൌ  ߙݎ

Centripetal Acceleration,   ܽ ൌ
ଶݒ

ݎ
ൌ  ଶ߱ݎ

Moment of Inertia ሺbodyሻ,   ܫ ൌ න ଶݎ ݀݉ 

Moment of Inertia ሺparticlesሻ,   ܫ ൌ  ݉ݎ
ଶ



 

Rotational Kinetic Energy,   ܭ ൌ ଵ
ଶ
 ଶ߱ܫ

Rotational Motion 

Torque,   ߬ ൌ  ݈ܨ

Vector Torque,   ߬ ൌ  x ۴ ܚ

Total Torque,    ߬ ൌ  ߙܫ

Work Done by Torque,   ܹ ൌ ߬ሺߠଶ െ ଵሻߠ ൌ  ߠ∆߬

Power,   ܲ ൌ ߬߱ 

Angular Momentum ሺparticleሻ,   ۺ ൌ ൈ ܚ ܘ  ൌ ൈ ܚ mܞ 

Angular Momentum ሺrigid bodyሻ,   ܮ ൌ  ߱ܫ

and Total Torque,    ߬ ൌ
dۺ
dݐ

 

Torque 

Stress ൌ
ܨ
ܣ
 

Strain ൌ
∆݈
݈
 

Pressure ൌ
ܨ
ܣ
 

Elastic Modulus ൌ
Stress 
Strain

 

Youngᇱs modulus,   Y ൌ
Tensile Stress
Tensile Strain

ൌ
݈ܨ
݈∆ܣ

 

Poissonᇱs ratio ሺσሻ,   
ݓ∆
ݓ

ൌ െߪ
∆݈
݈
 

Bulk Modulus,   ܤ ൌ െ
∆

∆ܸ ܸ⁄  

Compressibility,   ݇ ൌ
1
ܤ

ൌ െ
1
ܸ

∆ܸ
∆

 

Shear Modulus, ܵ ൌ
Shear Stress
Shear Strain

ൌ
ܨ ⁄ܣ

߶
 

Elasticity 

Schroሷ dinger Equation,  

െ
ଶ

2݉
ቆ

߲ଶߖ
ଶݔ߲ 

߲ଶߖ
ଶݕ߲ 

߲ଶߖ
ଶݖ߲ ቇ  ߖܷ ൌ  Ψܧ

Uncertainty Principle,   ∆∆ݔ௫ 
݄

ߨ4
 

Fermi െ Dirac Distribution,   ݂ሺܧሻ ൌ
1

݁ሺாିாಷሻ/்  1
 

de Broglie wavelength,   ߣ ൌ
݄

 

Energy of a photon,   ܧ ൌ ݄݂ ൌ ߱ 

Quantum Mechanics 
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CoulombᇱsLaw,   ܨ ൌ
1

ߝߨ4

ଶݍଵݍ

ଶݎ  

Electric Field,   ۳ ൌ
1

ߝߨ4

ݍ
ଶݎ  ොܚ

Dipole moment,    ൌ  ݈ݍ

Vector torque,   ߬ ൌ ൈ ܘ E 

Potential Energy,   ݑ ൌ െܘ · ۳ 

Gaussᇱs Law,   න ۳ · ۯ݀ ൌ
∑ ݍ

ߝ
ൌ

ܳ

ߝ
 

Potential Difference,   ܸ െ ܸ ൌ න ۳ · dܔ



 

Potential,   ܸ ൌ
ܷ
ᇱݍ ൌ

1
ߝߨ4


ݍ

ݎ

 

Electric Field,   ۳ ൌ െܸ 

Capacitance,   ܥ ൌ
ܳ
ܸ
 

Parallel plate capacitor,   ܥ ൌ ߝ
ܣ
݀
 

Capacitors in series,   
1
ܥ

ൌ
1
ଵܥ


1
ଶܥ

····· 

Capacitors in parallel,   ܥ ൌ ଵܥ  ଶܥ ····· 

Energy stored in a capacitor,   ܷ ൌ
ܳଶ

ܥ2
ൌ ଵ

ଶ
ଶܸܥ ൌ ଵ

ଶ
ܸܳ 

Energy density,   ݑ ൌ ଵ
ଶ
 ଶܧߝ

Energy density ሺin a dielectricሻ,   ݑ ൌ ଵ
ଶ
 ଶܧߝ

Current,   ܫ ൌ
∆ܳ
ݐ∆

ൌ ௗݒܣݍ݊  

Electricity and Magnetism  Current Density, ۸ ൌ ݊ଵݍଵݒௗభ  ݊ଶݍଶݒௗమ ·····

Resistivity,   ߩ ൌ
ܧ
ܬ
 

Resistance,   ܴ ൌ
ܮߩ
ܣ
 

Ohmᇱs Law,   ܸ ൌ  ܴܫ

Terminal potential difference,  

ሺsource with internal resistanceሻ  ܸ ൌ ߝ െ  ݎܫ

Power dissipated,   ܲ ൌ ܫܸ ൌ ଶܴܫ ൌ
ܸଶ

ܴ
 

Resistors in series,   ܴ ൌ ܴଵ  ܴଶ ····· 

Resistors in parallel,   
1
ܴ

ൌ
1

ܴଵ


1
ܴଶ

····· 

Force on a charge in a magnetic field,  

۴ ൌ ൈ ܞݍ  ۰ 

Force on a conductor in a magnetic field,  

۴ ൌ ۷݈ ൈ  ۰ 

Energy Density,   ݑ ൌ
ଶܤ

ߤ2
  

Bohr Magneton,   ߤ ൌ
݁
2݉

ൌ
݄݁

݉ߨ4
 

FaradayᇱsLaw: induced emf,   ߝ ൌ െ
dԄ

dݐ
 

 

Newtonᇱs Law of Gavitation,   ܨ ൌ ܩ
݉ଵ݉ଶ

ଶݎ  

Acceleration due to gravity on Earth,    ൌ
ாܯܩ

ܴா
ଶ  

Gravitation 
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