Definitions for A2 Module 4 - Answers

Only equations are given here.  In an exam, the symbols in the equation must be defined too.

	Quantity
	Definition/Description

	Force between two masses

(Newton’s Law of gravitation)
	F = GMm / r2


	Gravitational field strength, g


	g = F / m

	Gravitational field around a point mass
	g = Gm / r2

	Force between two charges

(Coulomb’s Law)

and definition of constant, k


	F = kQq / r2

	Electric field strength, E
	E = F / q



	Electric field strength around a point charge


	E = kQ / r2

	Electric field strength

(uniform field only)
	E = V / d



	Capacitance, C
	C = Q / V



	1 farad
	1F = 1 C / V



	Capacitors in series
	1/Ct  = 1/C1 + 1/C2 + …




	Capacitors in parallel
	Ct  = C1 + C2 + …



	Energy stored on a capacitor
	E = ½ CV2 = ½ QV = ½ Q2/C



	Time constant, for a capacitor C discharging through a resistance R
	= RC



	What is an exponential decay?


	This is where one variable increases or decreases by a constant ratio (percentage) in equal intervals of another variable (usually, time)

	Decay of current (or voltage or charge) with time as capacitor discharges
	I = Ioe-t / RC

	Magnetic flux density, B


	B = F / I l (assuming I and B at right angles)

	1 tesla


	1T = 1 N A-1 m-1

	Force on current carrying conductor at angle(to a magnetic field
	F = BIlsin(

	Force on charge q as it moves at angle ( through a magnetic field
	F = Bqvsin(

	Radius of orbit, r of charged particle, mass m and charge q, moving in a circle at speed v in magnetic field B
	r = mv / Bq

	Magnetic flux, 


	= BA

	1 weber


	1Wb = 1Tm2

	Magnetic flux linkage through N turns


	= NBA


	Faraday’s Law


	emf induced is equal to the rate of change of flux linked

E = -ddt

	Lenz’s Law


	When an emf (current) is induced its direction is such that it will oppose the change (motion) causing it.

	Internal energy of a gas


	The sum of the kinetic and potential energies of the particles in the gas

	Absolute zero


	The temperature at which particles have the minimum possible internal energy (-273oC)

	Specific heat capacity, c


	c = E / mT

	Ideal gas equation


	PV = nRT

	1 mole of substance


	The amount of substance containing 6.02 x 1023 particles

	What does thermodynamic temperature (in Kelvin) measure?


	average k.e. of particles

	Einstein’s equation for mass-energy equivalence
	E = m c2

	Binding energy of a nucleus


	The total energy released when a nucleus is formed from individual protons and neutrons

or

The energy required to completely separate a nucleus into individual protons and neutrons

	Typical atomic radius


	10-10 m

	Typical nuclear radius


	10-14 m

	proton radius


	10-15 m

	de Broglie wavelength


	= h / p

	What is a radioactive material?


	A radioactive material has unstable nuclei that emit  or  radiation

	Activity, A of a radioactive source


	The number of nuclei decaying per second

(measured in becquerel, Bq)

	Decay constant, 

	This represents the proportion of nuclei decaying per unit time

	Equation relating A and 

	A = N

	Decay equation relating number of undecayed nuclei, N with time
	N = No e-t

	Half-life, t1/2 


	The time taken for the activity of a radioisotope to halve

or

The time taken for the number of undecayed nuclei to halve

	Equation relating  and half-life

	 = ln2 / t1/2



	Newton’s First Law of Motion


	A body will remain at a constant velocity (constant speed in a straight line or at rest) unless acted upon by an unbalanced force

	Newton’s Second Law of Motion


	If an unbalanced force acts on a body, the body experiences a rate of change of momentum (usually, an acceleration) proportional to the unbalanced force and in the same direction

F = p/ t (= ma, for constant mass)


	Newton’s Third Law of Motion


	Forces act in equal and opposite pairs.  The pair must be the same type of force and each force in the pair acts on a different body  (i.e. if body A exerts a force on body B, body B exerts an equal and opposite force on body A)

	momentum, p


	p = mv

	Force, F


	F (average) = p / t

	Impulse, I

	This is equal to the change in momentum of a body in an interaction

I = p = mv

	Principle of conservation of (linear) momentum


	The sum of momentum before any interaction equals the sum of  momentum after the interaction, provided no external forces act.

	Elastic collision


	Kinetic energy after the collision equals the kinetic energy before the collision (i.e. no k.e. lost)

	Work done, W


	W = Fs  (s in direction of F)

	Kinetic energy


	k.e. = ½ mv2

	Change in gpe near Earth’s surface


	gpe = mgh

	Centripetal force


	The description of an unbalanced force that causes a body to move in a circle.  The direction of the force is at right angles to the velocity of the body.

	Centripetal acceleration


	a = v2 / r

	Centripetal force


	F = mv2 / r

	Simple harmonic motion


	Oscillations where acceleration is always proportional to displacement but in the opposite direction
a  -x

(it follows that these oscillations are isochronous i.e. period is independent of amplitude.)


	Amplitude, A


	The maximum displacement from the equilibrium position

	Period, T


	The time for one complete oscillation

	Frequency, f


	The number of oscillations per second

	Angular frequency, 


	The number of cycles (oscillations) per second, where one cycle is 2radian


	Equation relating T and f


	f  = 1 / T

	Equations relating  to T and f


	  = 2 / T = 2f



	Phase


	The position of an oscillating body (or wave) in its cycle as a fraction of 2or 360 degrees

	Equation relating position and time for SHM


	x = A cos(2f t)  or  x = A sin(2f t)

	Mass-spring system


	= k / m   so  T = 2 (m / k) ½

	Resonance

	The driving frequency equals the natural frequency of a system so the amplitude builds up to a maximum.
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