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Advanced Mechanics

Math 424 : 33l a8

Coagles Y ol oY OB fadizadsla Y Al yall claa gl axe

Gkl y 1 paaddll

For students undertaking this course, the aims are to:
- Introduce the dynamical equations of rotation.

- Develop mathematical tools for the solution of simple problems in kinematics and
dynamics.

- lllustrate the idea of integrability.
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a-Knowledge and Understanding :
On completing this course, students will be able to:
al — Understand elliptic integrals and functions.

a2 - Understand Euler — Poisson equations for simple problems in rigid body (gyrostat)
dynamics.

a3 — Be aware of the integrals of motion.
a4 - Be familiar with the notions rotation, integrability, and gyroscopic forces.

a5- Be familiar with the explicit solution of dynamical problems.
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b- Intellectual Skills :
On completing this course, students will be able to:
b1- Use integrals of motion in mechanics problems.

b2- Develop and apply modeling skills, logical thought and analysis.
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c-Professional and Practical Skills:
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On completing this course, students will be able to:
c1- Hand homework and attendance at tutorials described in Handbook.

c2 - Draw qualitative conclusions about the motion from mechanics equations.

d-General and Transferable Skills :

On completing this course, students will be able to:
d1- Solve real simple problems in mechanics.
d2- Work in a team.

d3- Learn independently in library and internet.

sdalad) @ jlgall -3

— Elliptic integrals and Elliptic functions.
— Inertia tensor.
— Definition of a dynamical system — Motion of a rigid body around a fixed point

description of rotation. o8l (o giaa -8
— Euler’s case.
— Lagrange’s case and the gyroscope.
— Kovalevskaya’s case — Motion of the top.
— The gyrostat.
1- Lectures, exercise sheets and solution sheets.
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2- Tutorials in groups. : aall o)

3- Using Internet facilities.
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The same as normal students, only skeletal disabilities are allowed in the faculty of 93 Dl—lall alatl)
science. il il
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1- Oral Exam. to assess al-a5,bl1-b2,d1-d3
2- Final Exam to assess al-a5,bl-b2,cl-c2 daadieeal) adlud) -
3- Mid-Term Exam to assess al-a4,b1-b2,cl-c2
1- Oral Exam week 16
2- Final Exam week 16 ol gl e
3- Mid-Term Exam week 7

- Mid-Term Examination 10

- Final-Term Examination 80
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- Oral Examination 10
- Practical Examination 0

Total 100%
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Yehia H. M. Advanced mechanics, (in Arabic). <l Sdal) -

Leimanis E., The general problem of motion of coupled rigid bodies about a fixed point
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(Berlin: Springer) 1965.

Golubev V. V. Lectures on integration of the equations of motion of a rigid body about a
fixed point, State Publishing house of theoretical technical Literature, Moscow 1953. i
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Beletsky, V V, The Motion of an Artificial Satellite about Its Mass Center (Moscow:
Nauka) 1965 (in Russian).

) 3._’\.4.\9 il y9d =2
http://www.engr.wisc.edu/ep/ema/courses/ema506.html
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Elliptic integrals and Elliptic functions. 1-3 al b2 cl, c2 di1,d2,d3
Inertia tensor. 4-5 a2 b1 cl di1,d2,d3
Definition of a dynamical system — Motion of a rigid

ynamicatsystem = INEIC | 67 a3, a4 | bl,b2 | c1,c2 | d1,d2,d3
body around a fixed point description of rotation.
Euler’s case. 8 al,a2,a3,a4, | bl, b2 cl, c2 di1,d2,d3
Lagrange’s case and the gyroscope. 9-10 | a2,a3,a4,a5 | bl, b2 cl, c2 di,d2,d3
Kovalevskaya’s case — Motion of the top. 11-12 | a2,a3,a4,a5 | bl, b2 cl, c2 di1,d2,d3
The gyrostat. 13-14 | a2,a3,a4,a5 | bl, b2 cl, c2 di1,d2,d3
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