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Purpose of this lecture is to learn points of view and basic knowledge of mechanical problems and physical concepts required
for a future development of researches in engineering. For this purpose, important and fundamental aspects of mechanics
will be clearly explained at the undergraduate level. Furthermore, the mathematical formulation and method to solve the
mechanical problems will be carefully introduced.

Main topics are mechanics of particles, which will be essential preparation to learn the mechanics in system of particles and
rigid body.
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RT VY v LENFHIRLF —REFS L REN L ZOEGOEHHATE 2,
REROMEICH LT, EBABRAZIULTHRL I ENTE S,
FLONEHEBHEOMTZERL., PONROMEORESZERT S
Z | learn mathematical basis for derivative, integral, and vector, and understand relationship among mechanical quantities
expressed by cartesian, polar, and natural coordinates systems
understand physical concept of Newton's law and use them to solve mechanical problems
explain concept of potential, Law of conservation of mechanical energy, and conservative force and its condition
describe various mechanical quantities by vector, moment and polar coordinate system.
explain concept of conservatiove force and potential
3 BAZDERE O SHiEZE / Fulfillment of Course Goals (JABEE BS:&ERIB D &)
H
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Z#:tBIEE Course Plan
No. 18 H Topics AA Content
1 H | hZE0XT NFLIF, BEAOMUE, RELIMERE, v /70— UVERETA 7 —EH
% | Description of mechanical | Introduction of mechanics, velocity and acceleration, MacLaurin expansion and Taylor
quantities expansion
2 B | EHHoEA | Ry PILEZDEE, MERKTR
% | Description of motion | Vector quantltles Polar coordinates system
3 B | A% D%A) NFOFEEL, —2— brOEED 3KE. HHESIHDER
% | Newton's law of mechanics History of mechanics, Newton's law of motion, law of universal gravitation
4 B | EgomEkil BREER, N7 MLOHNE
% | Description of motion I Natural coordinates system cross product of vector
5 H | EBAiRXoinHA BENHROBELADEE), ZRIENHDH 2HEOYERDE
Z | Application of equation of | Application of equation of motion
motion
6 H R OESE NEHITRILF—REL, £FLREN. BED. RHD E2WH
1 Integral form of Newton's law | Law of conservation of mechanical energy, work and conservative force, line integral,
partial derivative and total derivative
7 H | RFvov L ERED RENOEE, BTy LOARE N, RENOMDELE
Z | Conservative force and | Definition of conservative force, Differential condtion of conservative force
potential
8 B | K7 viLafl BI5H ORBH T OES, $hhERERFESEH Y OBNRE
Z | Examples of potential Motion of charged particles in a uniform magnetic field, Spring forces and oscillations
around a stable equilibrium point
9 B | &5 | WoARAONE, BERRBHIARAOEE, T4 7 -0, BEIRD
% | Oscillation | Classification of differential equation, solution of linear homogeneous differential
equation, Euler's formula, damping oscillation
10 | H | =& 1l BIEFERREMD HRA DL, REIIRED
Z | Oscillation |l Linear inhomogeneous differential equation, forced oscillation
11 B | &) BiRY F. X7 A=k, Y4784 F
Z | Oscillation Il Simple pendulum parametric excitation, cycloid
12 | B | &8 IV ERGRE), B AR DL
Z | Oscillation IV Coupled oscillation, solution of simultaneous linear differential equation
13 | B | 0Bl AEHE CEERE., R O0N. 777 —0kEl
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% | Central force | Angular momentum and areal velocity, central force, Kepler's laws
14 B | Fo010 MR & REOHEB, ERH O OFLAIC L 5EE)

Z | Central force I Cone curves and orbital of planets, motion by central force from fixed point
15 H| £&d YEF | OF Lo

Z | Summary Summary of Physics |
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A report will be assigned after each lecture and must be submitted by the due date.

BRE  HF BER (BRER) PMREH R

Textbook: Mechanics by Tsuneo Uematsu (Japanese), GAKUJUTSU TOSHO SHUPPAN-SHA CO.,LTD.
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The score will be evaluated by reports and the term-end examination.
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A person who takes unsuitable attitude and action will be suspended the class.
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