
Lectures: Physics 3306
Provides an introduction to a wide variety of topics in classical (pre-quantum) physics as a bridge to prepare students 
for subsequent upper-level courses in physics. The topics covered include thermodynamics, fluid mechanics, 
mechanical waves, optics, radiation, electromagnetic phenomena, atoms, and laboratory techniques. Prerequisites: C- 
or better in PHYS 1106; and in PHYS 1304 or PHYS 1308.


Saptaparna Bhattacharya                                                                                                               March 27th, 2026

Based on Simon Dalley’s lectures taught in Spring 2025

https://catalog.smu.edu/preview_course_nopop.php?catoid=63&coid=241325
https://catalog.smu.edu/preview_course_nopop.php?catoid=63&coid=241330
https://catalog.smu.edu/preview_course_nopop.php?catoid=63&coid=241332


Month Monday Tuesday Wednesday Thursday Friday Saturday Sunday

January
19 20 21 ✅ 22 23 ✅ 24 25

26 ❄🌨❅❆❄︎ 27 28 ❄🌨❅❆❄︎ 29 30 ✅ 31 1

February

2 ✅ 3 4 ✅ 5 6 ✅ 7 8

9 ✅ 10 11 HWB due ✅ 12 13 ✅ 14 15

16 ✅ 17 18 ✅ 19 20 HWC due ✅ 21 22

23 Hegi Center ✅ 24 25 HWD due ✅ 26 27 ✅ 28 1

March

2 ✅ 3 4 HWE due 5 6 ✅ 7 8

9 ✅ 10 11 12 13 Midterm 14 15

16 17 18 19 20 21 22

23 ✅ 24 25 26 27 ✅ 28 29

April 30 Lecture 11 31 1 HWF due 2 3 4 5

Schedule
Labs

Lectures
No class



Schedule

Month Monday Tuesday Wednesday Thursday Friday Saturday Sunday

April

6 Midterm 2 7 8 HWG due 9 10 Lecture 13 11 12

13 Lecture 14 14 15 HWH due 16 17 Lecture 15 18 19

20 Lecture 16 21 22 HWI due 23 24 Lecture 17 25 26

May
27 Lecture 18 28 29 HWJ due 30 1 Lecture 19 2 3

4 Lecture 20 5 6 7 8 9 10

Labs

Lectures
No class



Exam discussion



Degrees of Freedom 




Key concepts: Adiabatic Expansion
• Derive an expression for internal energy ( ) of an ideal gas from molecular 

considerations 

• The average translational kinetic energy of a single atom depends only on the gas 

temperature and is given by  = 


• A sample of  moles of such a gas contains  atoms. The internal energy  is 
then:


• 


•  


•  (monoatomic ideal gas)
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Key concepts: Adiabatic Expansion
• The gas temperature rises from  to  

• The pressure changes from  to 

• Heat: 

•  (constant volume)

• : molar specific heat at constant volume


• Using the first law:

• 


• If , 


• Change in internal energy: 


•

T T + ΔT
p p + Δp

Q = nCVΔT
CV

ΔEint = nCVΔT − W

W = 0 CV =
ΔEint

nΔT
ΔEint =

3
2

nRΔT

CV =
3
2

R = 12.5 J/mol . K


