Physics 112: Laws and Concepts summary

23-Coulomb’s Law:

� EMBED Equation.2  ���    � EMBED Equation.2  ���    

Find the modulus of the force magnitude. Then find the direction by knowing whether charges attract or repel. Force is a vector; remember always to specify its direction.

For charge distribution, use the key equation, search for symmetry or one of the three notations:

� EMBED Equation.2  ���

The key equation for all the uniform or non-uniform charge distribution�� EMBED Equation.2  ����� EMBED Equation.2  ���



Special cases!��Motion of charges in electric fields: � EMBED Equation.2  ���

24-Gauss’s Law:

Remember the difference between the TOTAL FLUX and FLUX of an Area: � EMBED Equation.2  ��� Flux of an area A  

� EMBED Equation.2  ��� Total Flux over the whole volume.

� EMBED Equation.2  ���Gauss’s Law

Infinite line of charges�� EMBED Equation.2  �����Infinite non conducting sheet�� EMBED Equation.2  �����Inside a conductor�zero��Outside a spherical conductor�� EMBED Equation.2  �����Inside an Insulating sphere r < R�� EMBED Equation.2  �����Outside an Insulating sphere  r > R�� EMBED Equation.2  �����25-Electric Potential:

POTENTIAL IS NOT A VECTOR

The Potential inside a spherical shell equals a constant

� EMBED Unknown  ��� 

Potential Energy difference between 2 points and potential difference.

� EMBED Unknown  ����� EMBED Unknown  ���

� EMBED Unknown  ������ EMBED Unknown  ����� EMBED Unknown  �����26-Capacitance:

Q=CV

� EMBED Equation.2  ���           Capacitance for parallel plates only. Kd is the dielectric constant, for air it is 1.

To find the capacitance, calculate the potential difference between the two points in the insulator, and then divide by the charge.

Rewiring of capacitors, search for the constant Q C V.

CASE#1: Capacitor disconnected, and a dielectric was inserted. ( Q Constant)

CASE#2: Capacitor connected to a battery, dielectric inserted ( V Constant) Q=Q0K

Parallel Capacitors: Cequivalent=C1+C2+C3+…… (They have equal potential difference)

Series Capacitors : Cequivalent = 1/C1 + 1/C2 + 1/C3 +………  (They have equal charge)

 � EMBED Equation.2  ���   Energy stored in a capacitor.

27-Resistance:

� EMBED Equation.2  ����� EMBED Equation.2  ���  n: number of charges per unit volume��� EMBED Equation.2  ����� EMBED Equation.2  ���: T0=20(C  ��� EMBED Equation.2  �����28-DC Circuits:



� EMBED Unknown  ��� Series resistors�� EMBED Unknown  ���Parallel resistors��

You are aware of the Whetstone bridge case (Ratio concept) (

If the current was going to pas in either a zero resistance, and any other resistance, it will select the zero resistance. ( 

 Kirchhoff’s method of solving circuits:

1-Draw a NEAT DIAGRAM in your paper.

2-Assume paths of current entering and leaving a certain node point: I1+I2=I 

3-Put the signs on the resistors and batteries (How?)

You know that the current moves from high to low potential. Then for resistor current goes from down to up..hence the lower end has positive sign, and the upper end takes the negative sign.

4-Form your equations to get the 3 unknowns (I1,I2,I) by moving in one cycle till its end

For the RC circuit, at charge t=0, the capacitor is thirsty for charges: hence it will withdraw all the charges inside till it gets satisfied. When it is full, it does not accept currents to pass in (open circuit)

� EMBED Unknown  ���: Equation of current growth and decay

� EMBED Unknown  ��� :Equation of charge growth

� EMBED Unknown  ���charge decay equation

where� EMBED Unknown  ���time constant

Chapter 29:

� EMBED Equation.2  ���           � EMBED Equation.2  ���: Force on a charge trapped in a magnetic field.

� EMBED Equation.2  ���       : � EMBED Equation.2  ���      : � EMBED Equation.2  ���   : � EMBED Equation.2  ���

� EMBED Equation.2  ���               � EMBED Equation.2  ���: Force on a current carrying wire in B.

Velocity selector: � EMBED Equation.2  ���      : � EMBED Equation.2  ���

Mass spectrometer: � EMBED Equation.2  ���:     � EMBED Equation.2  ���  : � EMBED Equation.2  ���

Cyclotron: � EMBED Equation.2  ���

Lorentz Equation: � EMBED Equation.2  ���

Hall effect: � EMBED Equation.2  ���:  Hall effect

� EMBED PBrush  ����Fleming left hand rule: finding the direction of the force acting on a current carrying wire in a magnetic field: It is your left hand, the one that you do not eat with (

��Chapter 30:

BIOTSAVART: JUST FOR YOUR KNOWLEDGE:� EMBED Equation.2  ���

Magnetic Field due to infinite wire ( d>R)�� EMBED Equation.2  �����Magnetic Field due to a loop�� EMBED Equation.2  ���at its center: else leave the exam!��Magnetic Field due to a toroid�� EMBED Equation.2  ���at its center��Magnetic Field of finite wire�� EMBED Equation.2  �����Magnetic Field of arc of a loop�� EMBED Equation.2  �����Magnetic field of Solenoid �� EMBED Equation.2  �����Magnetic field due to a wire ( r <R )�� EMBED Equation.2  �����Ampere’s Law:� EMBED Equation.2  ����Magnetic flux: � EMBED Equation.2  �����Ampere’s Maxwell’s equation: � EMBED Equation.2  ��� Displacement current��Displacement Current: � EMBED Equation.2  �����Chapter 31:

Faraday’s Law: � EMBED Equation.2  ����Motional EMF: � EMBED Equation.2  �����

Chapter 32:

Induction: � EMBED Equation.2  ���

�Inductance: � EMBED Equation.2  ���

��Chapter 33: 

� EMBED Equation.2  ���: � EMBED Equation.2  ���

Negative means that volt leads the current�� EMBED Equation.2  ���: � EMBED Equation.2  ���

��Phase angle: � EMBED Equation.2  ����Impedance: � EMBED Equation.2  �����Power: � EMBED Equation.2  �����Prepared by: Moataz M. Attallah (mizoa@aucegypt.edu) http://come.to/fiqi
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