
Cascarano Physics 2B 

Math Stuff Constants 

Scalar Product �� · ��� � ��������� cos � Coulomb Constant �
 � 14��� � 8.99 � 10����/�� 

Vector Product 

Quadratic Formula 

(ax
2
+bx+c=0) 

�� � ��� � ��������� sin � 

 � !" # √"� ! 4%&2%  

Permittivity of free space 

 

Permeability of free space 

�� � 14��
 � 8.85 � 10)*���/��� 

+� � 4� � 10),-�/� 

Surface Area of Sphere 

Volume of Sphere     

4πr
2 

./�0/ 

Charge of an electron 

Mass of an electron  
Mass of a proton 

e = 1.602 x 10
-19

 C 

me = 9.11 x 10
-31

 kg 

mp = 1.67 x 10
-27

 kg 

Unit conversions: 1 cal = 4.186 J Speed of light c = 3.00 x 10
8
 m/s 

Avogadro’s Number NA = 6.022 x 10
23

 Boltzmann Constant k = 1.38 x 10
-23

 J/K 

  Gas Constant R = 8.31 J/(mol K) 

 

Electric Force / Field / Potential Energy Gauss’s Law / Flux / Electric Potential 

Coulomb’s 

Law 
1
 � �
|3*||3�|0�  

 Gauss’s 

Law 
Φ
 � 3567�   

 8�� � 1
����3�  
 Electric 

Flux 
Φ
 � 8�� · �� � 8�&9:� (constant E) 

Electric 

Field 
8�� � �
30� 0̂ 

(point charge)  < � =3� 
 

   Electric 

Potential 
∆< � ∆=3�  

 

Electric Potential 

Energy 

∆= � 3�∆<   < � �
 30 (point charge) 

Work ? � 3∆<  Electric 

Field 
8@ � ! ∆<∆  

 

 

Capacitance Resistance 

Capacitance A � �< Resistance < � BC 

Parallel Plate Capacitor � � ���D  
Resistance C � EF�  

Series 1�
G � 1�* H 1�� H 1�/ H  … 
Series C
G � C* H C� H C/ H  … 

Parallel �
G � �* H �� H �/ H  … Parallel 1C
G � 1C* H 1C� H 1C/ H … 

Energy Stored = � A�
2� � *�A< � *��<� 

Electric Power K � B< � B�C � <�
C  

Dielectric � � L�� Temperature Dependence C � C�M1 H NO- ! -�PQ 

 

Electric Current Kirchhoff’s Rules 

Current B � ∆A∆R  
Junction Rule S B56 � S B�TU 

Ohm’s Law < � BC Loop Rule S Δ<
WX�Y
Z

� 0 

 

RC Circuits RL Circuits LC Circuits 

Charging 

Capacitor 

3ORP � AO1 ! [)U/\]P 

BORP � �C [)U/\]  

Increasing 

Current 
BORP � �C O1 ! [)U/^P Charge AORP � A_`@cos OaR H bP 

Discharging 

Capacitor 

3ORP � A[)U/\]  

BORP � ! AC� [)U/\]  

Decreasing 

Current 
BORP � �C [)U/^ � B_`@[)U/^ Current BORP � DADR� !aA_`@sin OaR H bP 

Time Constant c � C� Time 

Constant 
c � dC 

Resonant 

Frequency 
a � 1√d� 

    Energy = � =] H =e � &9f:R%fR 

  



Magnetism Induction 

 

Magnetic Force 

1�g � 3h� � ��� 1g � |3|h�:if� 1�g � Bd�� � ��� � Bd�:if� 

Magnetic Flux Φ � ��&9:� 

Torque +� � B�� c� � �+� � ��� � �B�� � ��� 

Faraday’s Law � � !� ΔΦgΔR  

 

Ampere’s Law S �j∆d � +�B
6WX�Y
Z  Generators Φg � ��&9:aR � � ���a:ifaR 

Magnetic Field of a 

long, straight wire 
� � +�B2�C 

Inductance d � �ΦgB  

Magnetic Field at the 

center of a current loop 
� � �+�B2C  

Energy in an Inductor = � 12 dB� 

Magnetic Field of 

an ideal solenoid 
� � +� k�d l B � +�fB 

  

 

AC Circuits Thermodynamics 

RMS Current 

 

RMS Voltage 

Bm_Y � B_`@√2  

<m_Y � <_`@√2  

Converting 

Temperatures 
-n � �o-] H 32 

-] � o�O-n ! 32P - � -] H 273.15 

Reactance re � ad 

r] � 1a� 

Thermal Expansion ∆d � Nd�∆- ∆� s 2N�∆- ∆< � t<∆- s 3N<∆- 

  Calorimetry A � &�∆- A � �d 

Impedance u � vC� H Ore ! r]P� 

b � R%f)* wre ! r]C x 

Heat 

Transfer 
Conduction: A � yz∆{e R 

Radiation:  K � [|�-. 

                    K6
U � [|�O-. ! -}.P 

Stefan-Boltzmann:  | � 5.67 � 10)� ?/O�� · �.P 

Power K̀ �
 � Bm_Y<m_Y&9:b K̀ �
 � Bm_Y� C  

Ideal Gas Law K< � ��- K< � fC- �`� � /��- 

 Bm_Y � <m_Yu  

h\ � B_`@C:ifaR 

RMS Speed hm_Y � �3�-� � �3C-�  

RLC Circuits he � B_`@re:if waR H �2x Internal Energy  

(Ideal Gas) 
= � 32 ��- � 32 fC- 

 h] � B_`@r]:if waR ! �2x 1
st

 Law of Thermodynamics ∆= � A ! ? 

 a� � *√e]  resonance frequency Work done in an 

isothermal process 
? � fC-Ff k<�<5 l 

Transformers <� � ���* <* 

B*<* � B�<� 

Molar Specific Heat, C 

 Constant 

Volume 

 

 Constant 

Pressure 

A � f�∆- 

�� � 32 C 

�� � 52 C 

� � ���� 

 Thermodynamics Adiabatic Process K<� � &9f:R%fR 

Entropy Change 

 

Coefficient of Performance 

 Heat Pump 

 

 Refrigerator 

  

∆� � A- 

 

��K � A�?  
 

��K � A]?  

Heat Engines 

 Efficiency 
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