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COURSE DESCRIPTION : 
An introductory course in Modern Physics. Topic covered include:  

 Special Theory of relativity; Electromagnetic Radiation; The Nuclear Atom; Bohr’s Theory of 
the atoms; The wave Nature of Matter; Quantum Mechanics in one and three Dimensions; 
Atomic X-ray Spectra; Selected topics in Atomic, Nuclear and Solid State Physics 

 PRE-REQUISITIE: PHYS 102and Math 102. 
 

TEXTBOOK: Modern Physics, by R. A. Serway et al. Second Edition, Saunders College 
Publishing 1997. 
References: 1-) A. Baiser Concepts of Modern Physics, McGraw-Hill, NY (1981) call# QC 
173. B413. 
2-) R. T. Winder and R. L. Sells , Elementary Modern Physics. Sec. Ed., Allyn and Bacon Inc. 
Boston (1980) call# QC23.W4   

 
5.  GOALS: To introduce the students to the basic concepts of the major Physics theories of the 20th 
century, namely the special theory of relativity and quantum mechanics and to discuss some selected 
topics in atomic, solid state, nuclear and particle physics. 
 
4.  GRADING POLICY 
 

Class and homework                                   20 % 
First Major Exam     ( Ch. 1-3)               15 % 
Second Major Exam  ( Ch 4-7)                          15 % 
Final Exam ( Comprehensive)                        30 % 
Laboratory                                                               20% 
 

 As per KFUPM Policy, DN will be assigned for 9 unexcused absences or 3 absences in laboratory 
experiments 



 
Physics 212 Lecture Schedule    - Spring 2005 (Term 042) 

Week Date Topics Chap. Sect. 

1 
St 9 Spt 
11  
13 

Overview; The Principle of Relativity 
The Michelson-Morley experiment 
Postulates of Special Relativity and Its Consequences 

       1 
1 
1 

1, 2 
3 

4, 5 

2 

Norm. St 
14 Spt  
16 
18 

Applet
The Lorentz Transformation 
Relativistic Momentum and Newton’s Laws 
Relativistic Mechanics 

 
1 
1 
1 

 
5, 6 

7 
8-10 

19 Sept. - Last  day  for  dropping  courses  without  permanent  record 

3 

20 Sept.  
 
25 
27. 

Applet
Electromagnetic Waves 
Applet 
Blackbody radiation 
Plank’s Law and Rayleigh-Jeans Law 
Applet1 ,  Applet2

 
2 
 

2 
2 
 

 
1, 2 

 
2, 3 
3, 4 

 

4 
St 30 Spt 
02 Oct. 
04 Oct. 

Applet
The Photoelectric Effect 
The Compton Effect and Particle Wave Complementarity 
Atoms and Electrons – The Rutherford Model 
Applet1 , Applet2 , Applet3 , Applet4

 
2 
2 
3 
 

4,5 
5 

1, 2 

5 

St 07 Oct 
  
09 Oct 
10 Oct 
11 

The Bohr Atom 
Applet1 , Applet2 , Applet3
Franck-Hertz Experiment 
FIRST MAJOR EXAM 
De Broglie Waves and Davisson-Germer Experiment 

3 
 

3 
 

4 

2, 3 
 

3-5 
 

1,2 

6 

28 Oct 
 
30 
1Nov. 

Applet1 , Applet2
Phase Velocity and Group Velocity of Waves 
The Heisenberg Uncertainty Principle 
Particle-Wave Duality of the Electron 

 
4 
4 
4 

 
3 
5 

6, 7 

7 

St 4 Nov M 
 
06 
08 

Review 
Applet1 , Applet2
The Born Probabilistic Interpretation 
The Schrodinger Equation for Particles 

 
applet 

5 
5 

 
 

1, 2 
3, 4 

8 

 
11 Nov 
13 
 
16 

Applet
The Particle in a Box (One dimension) 
The Finite square well 
Applet
The Quantum Oscillator 

applet 
5 
5 

applet 
5 

 
4 
5 
 
6 

9 
18 Nov  
20 
22 

Operators and Observables in Quantum Mechanics 
Tunneling Phenomena 
Applications 

5 
6 
6 

7, 8 
1 
2 

10 
25 Nov 
27 
29 

Particle in a Box (Three Dimensions) 
Angular Momentum 
Space Quantization 

7 
7 
7 

1 
2 
3 

11 
2 Dec. 
04  
06 

Hydrogen-like Atoms, Selection Rules 
Orbital magnetism, Zeeman Effect, Electron Spin 
The Spin-Orbit Interaction 

7 
8 
8 

4, 5 
1, 2 

3 

12 
09 Dec 
11 
13 

Review 
The Exclusion Principle, Electron Interaction 
The Periodic Table 

 
8 
8 

 
4, 5 

6 

13 
16 Dec 
18 
20 

X-ray Spectra 
Bonding Mechanisms Molecular Rotation and Vibration,  
Molecular Spectra 

8 
10 
10 

7 
1, 2 

3 

14 
6 Jan  
08 
10 

Bonding in Solids 
Free-Electron Model of Metals 
Quantum Theory of Metals 

11 
11 
11 

1 
2  
3 

15 
 
 

13 Jan 
15 
17 

Lasers 
Review 
Review 

  

                                                                           

http://physics.uwstout.edu/physapplets/a-city/physengl/timedil1.htm
http://www.watertown.k12.wi.us/hs/teachers/buescher/atomtime.asp
http://webphysics.davidson.edu/alumni/MiLee/java/bb_mjl.htm
http://csep10.phys.utk.edu/guidry/java/planck/planck.html
http://webphysics.ph.msstate.edu/jc/library/27-4/index.html
http://www.scri.fsu.edu/~jac/Java/rutherford.html
http://www.phys.virginia.edu/classes/109N/more_stuff/Applets/rutherford/rutherford.html
http://www.mdclearhills.ab.ca/millikan/experiment.html
http://micro.magnet.fsu.edu/electromag/java/rutherford/
http://lectureonline.cl.msu.edu/~mmp/kap29/Bohr/app.htm
http://www.mhhe.com/physsci/astronomy/applets/Bohr/frame.html
http://www.physics.nwu.edu/ugrad/vpl/atomic/hydrogen.html
http://www.phys.ksu.edu/perg/vqm/tutorials/matterwaves/
http://hyperphysics.phy-astr.gsu.edu/hbase/davger.html
http://www.colorado.edu/physics/2000/schroedinger/two-slit2.html
http://www.colorado.edu/physics/2000/schroedinger/two-slit3.html
http://www.fen.bilkent.edu.tr/~yalabik/applets/1d.html
http://www-atm.atm.ox.ac.uk/user/palmer/Applet.html
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