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/HFWXUH� 0:)�������������5(,&�����

,QVWUXFWRU� Ataur R. Chowdhury

2IILFH� REIC 118

2IILFH�+RXUV� M  3:00-4:30 
W  3:00-4:30  

&RQWDFW� Phone    (907) 474-6109
Fax        (907) 474-6130
Email    archowdhury@alaska.edu

3UHUHTXLVLWHV� Graduate standing or permission of instructor�

7H[W� &ODVVLFDO� 0HFKDQLFV� by Goldstein, Poole & Safko, Third Edition, Addison 
Wesley (ISBN 0-201-65702-3).

8VHIXO� 5HVRXUFHV� 1. J. Marion and S. Thornton, Classical Dynamics of Systems and Particles 
(Thomson-Brooks/Cole, 2004). An excellent undergraduate textbook on classical 
mechanics. If you find Goldstein a little difficult, this will be an excellent 
resource to bank on.
�� M. Boas, Mathematical Methods in the Physical Sciences, Second Edition 
(Wiley, 1983). A useful mathematical resource for most of the mathematical 
tools you need for this course. The math course (Phys 611) you have taken or 
will be taking concurrently with the course will also be very useful.
�� L. Landau and Lifshitz, Mechanics (Vol. 1, Theoretical Physics). It is 
condensed but very insightful text that is the popular equivalent of Goldstein in 
Russia. 

'HVFULSWLRQ� Lagrange’s equations, two-body problem, rigid body motion, special relativity, 
canonical equations, transformation theory, and Hamilton-Jacobi method.

6FKHGXOH� Materials covered in this course will be based on chapters 1-10 of Goldstein. 
Additional material will be provided in class as needed.

&RXUVH�2EMHFWLYH:
1.�To acquire a basic understanding of advanced concepts and formulation of          

classical mechanics.
 

2. To learn advanced mathematical methods that are useful trough-out physics.

3. To develop and sharpen high-level problem-solving skills.
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4. To be able to apply the knowledge learned in this course to real-world 
problems in classical mechanics and related fields.

 
6WXGHQW�/HDUQLQJ�2XWFRPHV��

1. Understand the basic formalism of classical mechanics.
2. Apply classical formalism to solving physical problems.
3. Learn the art of Lagrange equation, and its application to simple systems.
4. Apply Lagrange equations to solve problems in mechanics.
4. Exploit the symmetry in classical formalism.
5. Understand the rotational symmetry and its consequences.
6. Learn angular momentum based on symmetry.
7. Understand the physics of particle scattering.
9. Learn rudimentary theory of relativity.

,QVWUXFWLRQDO�PHWKRGV: Interactive lecture based instruction

0RGH�RI�,QVWUXFWLRQ��Face-to face live lectures in class

&UHGLWV� 3 credits: 3 hr. of lecture per week.

&RXUVH�5HTXLUHPHQWV��3ROLFLHV�

Class AttednenceӀԠԐՠMհԠMՠԠӰҀMՐԠѐӰ䠀儀圀嘀ሀ̀㌀s/ Polih�
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�ĚĚŝƚŝŽŶĂů�ƐǇůůĂďŝ�ƐƚĂƚĞŵĞŶƚ�ĨŽƌ�ĐŽƵƌƐĞƐ�ŝŶĐůƵĚŝŶŐ�ŽĨĨͲĐĂŵƉƵƐ�ƉƌŽŐƌĂŵƐ�ĂŶĚ�ƌĞƐĞĂƌĐŚ�ĂĐƚŝǀŝƚŝĞƐ͗

hŶŝǀĞƌƐŝƚǇ�^ƉŽŶƐŽƌĞĚ�KĨĨͲ�ĂŵƉƵƐ�WƌŽŐƌĂŵƐ�ĂŶĚ�ZĞƐĞĂƌĐŚ��ĐƚŝǀŝƚŝĞƐ

tĞ�ǁĂŶƚ�ǇŽƵ�ƚŽ�ŬŶŽǁ�ƚŚĂƚ͗

1. h��ŝƐ�ĂŶ���ͬ�K�ĞŵƉůŽǇĞƌ�ĂŶĚ�ĞĚƵĐĂƚŝŽŶĂů�ŝŶƐƚŝƚƵƚŝŽŶ�ĂŶĚ�ƉƌŽŚŝďŝƚƐ�ŝůůĞŐĂů�ĚŝƐĐƌŝŵŝŶĂƚŝŽŶ�
ĂŐĂŝŶƐƚ�ĂŶǇ�ŝŶĚŝǀŝĚƵĂů͗�ǁǁǁ͘ĂůĂƐŬĂ͘ĞĚƵͬŶŽŶĚŝƐĐƌŝŵŝŶĂƚŝŽŶ͘

2. /ŶĐŝĚĞŶƚƐ�ĐĂŶ�ďĞ�ƌĞƉŽƌƚĞĚ�ƚŽ�ǇŽƵƌ�ƵŶŝǀĞƌƐŝƚǇ͛Ɛ��ƋƵŝƚǇ�ĂŶĚ��ŽŵƉůŝĂŶĐĞ�ŽĨĨŝĐĞ�;ůŝƐƚĞĚ�ďĞůŽǁͿ�Žƌ�
ŽŶůŝŶĞ�ƌĞƉŽƌƚŝŶŐ�ƉŽƌƚĂů͘��hŶŝǀĞƌƐŝƚǇ�ŽĨ��ůĂƐŬĂ�ƚĂŬĞƐ�ŝŵŵĞĚŝĂƚĞ͕�ĞĨĨĞĐƚŝǀĞ͕�ĂŶĚ�ĂƉƉƌŽƉƌŝĂƚĞ�
ĂĐƚŝŽŶ�ƚŽ�ƌĞƐƉŽŶĚ�ƚŽ�ƌĞƉŽƌƚĞĚ�ĂĐƚƐ�ŽĨ�ĚŝƐĐƌŝŵŝŶĂƚŝŽŶ�ĂŶĚ�ŚĂƌĂƐƐŵĞŶƚ͘�

3. dŚĞƌĞ�ĂƌĞ�ƐƵƉƉŽƌƚŝǀĞ�ŵĞĂƐƵƌĞƐ�ĂǀĂŝůĂďůĞ�ƚŽ�ŝŶĚŝǀŝĚƵĂůƐ�ƚŚĂƚ�ŵĂǇ�ŚĂǀĞ�ĞǆƉĞƌŝĞŶĐĞĚ�
ĚŝƐĐƌŝŵŝŶĂƚŝŽŶ͘

4. hŶŝǀĞƌƐŝƚǇ�ŽĨ��ůĂƐŬĂ͛Ɛ��ŽĂƌĚ�ŽĨ�ZĞŐĞŶƚƐ͛�WŽůŝĐǇ�Θ�hŶŝǀĞƌƐŝƚǇ�ZĞŐƵůĂƚŝŽŶƐ�;h���ŽZ�WΘZͿ�
Ϭϭ͘ϬϮ͘ϬϮϬ�EŽŶĚŝƐĐƌŝŵŝŶĂƚŝŽŶ�ĂŶĚ�Ϭϭ͘Ϭϰ�^Ğǆ�ĂŶĚ�'ĞŶĚĞƌͲ�ĂƐĞĚ��ŝƐĐƌŝŵŝŶĂƚŝŽŶ�hŶĚĞƌ�dŝƚůĞ�/y͕�
ŐŽ�ƚŽ͗�ŚƚƚƉ͗ͬͬĂůĂƐŬĂ͘ĞĚƵͬďŽƌͬƉŽůŝĐǇͲƌĞŐƵůĂƚŝŽŶƐͬ͘

5. h���ŽZ�WΘZ�ĂƉƉůǇ�Ăƚ�Ăůů�ƵŶŝǀĞƌƐŝƚǇ�ŽǁŶĞĚ�Žƌ�ŽƉĞƌĂƚĞĚ�ƐŝƚĞƐ͕�ƵŶŝǀĞƌƐŝƚǇ�ƐĂŶĐƚŝŽŶĞĚ�ĞǀĞŶƚƐ͕�
ĐůŝŶŝĐĂů�ƐŝƚĞƐ�ĂŶĚ�ĚƵƌŝŶŐ�Ăůů�ĂĐĂĚĞŵŝĐ�Žƌ�ƌĞƐĞĂƌĐŚ�ƌĞůĂƚĞĚ�ƚƌĂǀĞů�ƚŚĂƚ�ĂƌĞ�ƵŶŝǀĞƌƐŝƚǇ�ƐƉŽŶƐŽƌĞĚ͘

&Žƌ�ĨƵƌƚŚĞƌ�ŝŶĨŽƌŵĂƚŝŽŶ�ŽŶ�ǇŽƵƌ�ƌŝŐŚƚƐ�ĂŶĚ�ƌĞƐŽƵƌĐĞƐ�ĐůŝĐŬ�ŚĞƌĞ͘�

*HQHUDO�5HPDUNV

“Physics is just the refinement of everyday thinking,” A. Einstein

Physics is the subject that requires you to think and ponder. Physics is not mathematics, but it does 
require mathematics to make it useful. In order for you to succeed in this course you may pay heed to 
the following suggestions.

1. Read the chapter before it is discussed in class so that you know the material and know what 
questions to ask for clarification.

2. Start your homework on day one so that you have ample time to think about the questions and 
get the help you need.

3. Think the problems through and follow the logical sequence to get the result.
4.  Do not hesitate to ask for help. We wish all of you to excel and we are here to help.
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        11/23-11/24 )DOO�%UHDN��QR�FODVVHV�
����� 3DSHU�LV�GXH�

____________________________________________________________________________
14          11/27-12/01 Poisson’s brackets Goldstein chapter 9

____________________________________________________________________________
15 12/04-12/08 Hamilton-Jacobi theory  Goldstein chapter 10
_____________________________________________________________________________

16             12/13 ),1$/: 8:00-10:00 ……….All the best…
__________________________________________________________________


