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Lectures on the mechanics of system of particles and rigid body system will be given to describe the mechanics of realistic
objects. By taking into account the motions of familiar objects and describing them as the rigid body system, students learn
the fundamental principle of mechanics. Furthermore, by solving many exercises in every other week, students can try to use
the new concept of mechanics.

Since this lecture reviews the knowledge of "Physics I", students can easily confirm the basic principle and brush up their
calculating ability. Students also learn about the Lagrangian equation, the action principles and the Hamilton's equation as
a first step towards anaytical mechanics and quantum mechanics.
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Understand the concept of relative motion and learn how to solve problems of Motion in non-inertial frame of reference.
Understand the description of the mechanics in system of particles and learn how to solve problems concerning the centre
of mass and separation of motion.

Understand the concept of angular momentum of rigid bodies and learn methods for calculating moments of inertia
Understand the concept of centre of mass motion (translation and rotation) of rigid bodies and can formulate equations of

motion.

Understand the impact motion of rigid bodies and be able to describe their motion.
Describe free rotation of a rigid body and understand Euler's equations of motion.
Understand concepts of analytical mechanics, such as the action principles.
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REHBEIER Course Plan

No. 18 H Topics AA Content
1 H | FEUERICEITZEE WHEREER, EREER. BT 2R E0EHHER
= | Motion in non-inertial | Translational coordinate system, Rotational coordinate system, Equations of motion
observers on the earth with rotation
2 B | ERRDED | BRROEHEN EAEHEDERL BENETT 2YEDES
% | Mechanics of system of | Low of motion and angular momentum in system of particles, motion of changing
particles | mass body
3 B | ERROEH I BEHD. 2174ME
% | Mechanics of system of | center of mass, two-body problem
particles |l
4 B | Ba%0EI BLREERER, 2HTFOERE, BNH
% | Mechanics of system of | Barycenter system and laboratory system, Collision of two particles
particles lll
5 B | BRI AliExoBEE. BE#HEHY OEELIEEHE—X > b
Z | Rigid body | Rigid body |
6 B | BRI BUHEE—XY MCET2TEE. BEET—X > bOFES
% | Rigid body I Theorems on moment of inertia, Example of calculation of moment of inertia
7 B | B Ak oEDFE. BERY F
% | Rigid body Il Statics of rigid body, Rigid body pendulum
8 B | BRIV MikoES), NExis 23k BEEOKS
& | Rigid body IV Motion of a disc, Motion of rolling ball, motion of a wheel
9 B | BikV Ak oEEES) (AERY 7. 2R
Z | Rigid body V Motion by impulsive force (Rigid body pendulum and Ball)
10 | B | BEO—#ES) | ZEFOREES., —MOEEROBADZRES), BIEBME
Z | Motion of rigid body | Precession motion of a spinning top, Spatial motion of rigid body of general shape,
Ellipsoid
11 | B | iEo—fZES Il F4A 7 —0EFHHER. BlAD BHEER
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Z | Motion of rigid body I Euler's equation of motion, Free rotation of rigid body
12 | B | BtEo—HZESI A7 =B —IREETROBED RO T E
Z | Motion of rigid body Il Euler's angle, Stability of rotation of rigid body of general shape
13 | B | BT AFLEFNFE~DOE ] | EHARAOBELIR, 7770 20R8A, —BRILEFEL—RESHE
# |
& | The first step towards | Coordinate transformation of equations of motion, Lagrangian equations, generalized
analytical mechanics and | coordinates and momenta
quantum mechanics |
14 B | BTAFLEFHFADE]L | RMEAOFRE, NIV FrOABERANEZDOEH
||
& | The first step towards | Action principles, Hamilton's equation and its derivation
analytical mechanics and
quantum mechanics |
15 H| £&o NFEOF LD
= | Summary Summary of mechanics

B | gl oY | 0FROFZEL VWD L
%= | You need to finish the course of "Physics I" in the first semester.

B | #OEZ0RICLR— MEEZEITO T, HRAICIRET S 2 &,
= | Areport will be assigned after each lecture and must be submitted by the due date.

B | ZRE K% BHR (EREX) PHTREHMRE
= | Textbook: Mechanics by Tsuneo Uematsu (Japanese), GAKUJUTSU TOSHO SHUPPAN-SHA CO.,LTD.
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Score will be evaluated by submitted reports and term-end examination.
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A person who takes unsuitable attitude and action will be suspended the class.
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