Bloody Equations

Many of the maths questions on the Leaving Cert Physics paper rely on you being able to quickly recall short equations.
Yes I know that almost all of these are available in the log tables but a good student shouldn’t need to look them up (or if so it should only be for confirmation - thanks to fellow Physics teacher Stiofán Ó Breacáin for adding a column telling us which ones are in the tables – and more importantly which ones aren’t).
To test yourself cover the third column and see if you can come up with the relevant equation given the information in the second column

Hangman takes on a new dimension if you can include equations by allowing spaces for division, power s(e.g. ^2) etc. 

The variables have deliberately not been arranged in the order in which they would appear in the formula (because that would just be too easy)
I have included the year to give you a feel for which formulae come up regularly; after 2008 I just gave up with this. 
It wasn’t that I found a life or anything – I just couldn’t be bothered.

If you come across any equations which I have omitted, please let me know and I will update the list.
A column has been included to show whether the formula is in the tables (Y) or not (N).
Mechanics (‘Y’ means that that equation is in the log tables)
	
	
	Variables
	Equation
	Year

	
	
	
	
	

	Equations of Motion
	Y
	
	v = u + at

s = ut + ½ at2

v2 = u2 + 2as
	08 / 07 / 06 / 04 / 03 

	
	
	
	
	

	Force, Mass and Momentum
	Y
	acceleration,

force, mass
	F = ma
	07 / 04 / 03

	
	
	
	
	

	
	Y
	weight , mass
	W = mg
	

	
	
	
	
	

	
	Y
	velocity, mass

momentum
	( = mv
	08 / 07 / 04 

	
	
	
	
	

	Conservation of Momentum
	Y
	
	m1 u1 + m2 u2 = m1 v1 + m2 v2
	05 / 02 

	
	
	
	
	

	Pressure
	Y
	area, pressure, force
	P = F/A
	08 

	
	
	
	
	

	
	Y
	density, height, pressure
	P = (gh
	06 / 04

	
	
	
	
	

	Boyle’s Law
	N
	
	P1V1= P2V2
	06 

	
	
	
	
	

	Newton’s Law of Gravitation
	Y
	gravitational force between two masses
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	g at different heights
	Y
	acceleration due to gravity and distance above a planet
	g = GM/ d2
	Tied in with circular motion questions

	
	
	
	
	

	Moment of a force
	Y
	distance, moment, force
	Moment = Force x distance
	07 

	
	
	
	
	

	Torque
	Y
	force, distance, torque
	T = F x d (between forces)
	03 

	
	
	
	
	

	Work, Energy
	Y
	force, work,

displacement
	W = F s
	

	
	
	
	
	

	Kinetic Energy
	Y
	velocity, mass energy
	Ek = ½ mv2
	

	
	
	
	
	

	Potential Energy
	Y
	height, mass, energy
	Ep = mgh
	

	
	
	
	
	

	
	
	
	
	

	Conservation of Energy
	N
	
	mgh = ½ mv2
	08 / 05 / 04 

	
	
	
	
	

	Power
	Y
	time, power work
	P = W/t
	08 / 03 

	Percentage Efficiency
	Y
	
	Power Out / Power In x 100/1
	

	
	
	
	
	

	Circular Motion
	Y
	time, angular velocity, theta
	( = (/t
	

	
	
	
	
	

	
	Y
	linear velocity, angular velocity, radius
	v = r(
	06 / 02 

	
	
	
	
	

	
	Y
	acceleration,

angular velocity, radius, 
	a = r(2
	

	
	
	
	
	

	
	Y
	linear velocity, radius, acceleration
	a = v2/r
	

	
	
	
	
	

	
	Y
	force, angular velocity, radius, mass
	F = mr(2
	

	
	
	
	
	

	
	Y
	mass, linear velocity, radius, force,
	F = mv2/r
	

	
	
	
	
	

	
	N
	mass of planet, acceleration due to gravity,  radius of satellite
	g = GM/R2
	08

	
	
	
	
	

	
	Y
	mass of a planet, radius,

periodic tiime
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	08 / 05 / 04 

	
	
	
	
	

	Hooke’s Law
	Y
	extension, restoring force
	F = -k s
	07 

	
	
	
	
	

	S.H.M.
	Y
	acceleration and displacement
	a = -(2 s
	07 

	
	
	
	
	

	
	Y
	periodic time and angular velocity
	T = 2(/(
	06 / 07 

	
	
	
	
	

	
	Y
	frequency and periodic time
	T = 1/f
	02 

	
	
	
	
	

	Simple Pendulum
	Y
	
	T = 2( ( l/g
	08 / 06 


Waves, Sound, Light
	Mirrors
	Y
	image distance, magnification, Object distance
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	N
	image height, magnification, object height
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	Y
	image distance, magnification, object distance
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	06 

	
	
	
	
	

	Refraction
	Y
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08 

	
	
	
	
	

	
	N
	real and apparent depth
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	N
	reversing direction and critical angle
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	Y
	refractive index and speeds
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	04 

	
	
	
	
	

	
	Y
	refractive index and critical angle
	
[image: image10.wmf]I

SinC

1

=


	07 
03 

	Lenses
	Y
	image distance, mag, 

object distance
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	N
	image height, mag, object height
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	Y
	image distance, magnification, object distance
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	08 / 03 

	
	
	
	
	

	
	Y
	power, focal length
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	08 / 06 / 04 

	
	
	
	
	

	
	Y
	Addition of powers
	PTotal = P1 + P2
	08 / 06 / 04 / 02 

	
	
	
	
	

	Waves
	Y
	Wavelength, vel, freq
	c = f (
	08 /  06 / 05 / 03/ 02  

	Doppler Effect
	Y
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	08 / 03 

	
	N
	Area, Power, S Intensity
	S.I. = Power / Area
	07 

	
	Y
	Tension, Frequency,

Length
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	Wavelength of light
	Y
	
	n( = d Sin (
	08 / 06 / 04 

	
	
	
	
	

	Diffraction Grating Formula
	N
	Distance between slits on a diffraction grating
	d = 1/n
	02 


Electricity
	
	
	Variables
	Equation
	Year

	Static Electricity
	Y
	Coulomb’s Law
	F = 
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	N
	Relative Permittivity
	( = (r (o
	

	
	
	
	
	

	
	Y
	Electric Field Intensity
	E = F/Q
	08 / 07 / 05 

	
	
	
	
	

	
	N
	Electric Field Strength
	F = 
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	07 / 05 

	
	
	
	
	

	Potential Difference
	Y
	Charge, Voltage, Work
	W = QV
	

	
	
	
	
	

	Capacitance
	Y
	Charge, Potential difference, Capacitance
	C= Q/V
	06 / 04 

	
	
	
	
	

	
	Y
	Area, Capacitance Distance
	C = (A/d
	06 

	
	
	
	
	

	
	Y
	Work/energy, Voltage Capacitance
	W = ½ CV2
	07 / 04 / 02 

	
	
	
	
	

	
	N
	Current, Charge, Time
	I = Q/t             Q = It
	‘QuIt’

	
	
	
	
	

	
	Y
	Power, Current, Voltage
	P = VI
	“PerVI”

	
	
	
	
	

	Ohm’s Law
	Y
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	Y(rearranged for (=RA/l)
	Resistivity
	R = (l/A
	

	
	Y
	Wheatstone Bridge
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	N
	Current, Time

Energy, Resistance,
	Heat = I2Rt
	

	
	
	
	
	

	Joule’s Law
	N

(only Pα I2)
	Current, Power, Res
	Power = I2R
	

	
	Y
	Current, Length,

Force, Mag field density
	F = BIL
	

	
	Y
	Force, Charge, velocity,

Mag field density,
	F = Bqv
	Bev (v = velocity)

“BIL & Bev”

	
	Y
	Magnetic Flux Density,

Area, Magnetic Flux
	( = BA
	

	
	Y (no N)
	Induced emf
	E = - N (d(/dt)
	

	
	Y(rearranged)
	Vrms, Maximum voltage
	Vmax = ((2)Vrms
	

	
	Y(rearranged)
	Irms, Maximum current
	Imax = ((2)Irms
	

	
	
	
	
	

	Transformer
	Y
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Modern Physics
	
	
	Variables
	Equation
	Year

	
	
	
	
	

	Force on an electron
	N
	
	mv2/r = Bev
	

	
	
	
	
	

	
	N
	Potential energy and

Kinetic energy of electron
	eV = ½ mv2
	

	
	
	
	
	

	Photoelectric Effect
	Y(under light and sound)
	
	hf = ( + ½mv2
	

	
	
	
	
	

	
	Y(under light and sound)
	Frequency,

Energy of a photon
	E = hf
	

	
	
	
	
	

	
	N
	Wavelength,

Energy of a photon
	E = hc/(
	

	
	
	
	
	

	
	Y (in 2 forms, see below*)
	Decay rate,

Decay constant

Number of atoms
	dN/dt = ( N
	

	
	
	
	
	

	
	*Y
	Decay constant, Activity
Number of atoms
	A= -( N
	

	
	
	
	
	

	
	*Y
	Decay rate, Activity
	A=  -dN/dt
	

	
	
	
	
	

	
	Y(ln2 instead of 0.693)
	Half life,

Decay constant
	T1/2  = 0.693/(
	

	
	
	
	
	

	
	Y
	Energy,

Mass
	E = mc2
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	Pair Production
	N
	
	γ rays ( e- + e+ + K.E.
	

	
	
	
	
	

	Particle Annihilation
	N
	
	e- + e+ (  2γ + K.E.
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