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Classical mechanics (or Newtonian mechanics) is a basic knowledge for natural science in studying the relation between
force and motion of all bodies on the Earth and in the space. Classical mechanics also gives the most basic knowledge for
engineering, e.g., designing of electronic equipment, machines, automobiles, and various architectures. In this lecture "Basic
Classical Mechanics", we learn the basics of classical mechanics. Specifically, we will start with the algebra of vectors such
as differentiation and integration because forces are treated as vectoral quantity. Then we will learn how to build the equation
of motion, the so-called the Newton's equation of motion, together with the method to get to the solution. Our abilities are
developed by solving basic exercise problems. We treat here only a point mass or a point mass system as the target body.
A point mass is a hypothetical particle with mass but infinitesimally small. A point mass system consists of a group of point
masses. A "rigid body" is formed by gluing the group of point masses. Motion of rigid bodies is treated in the course "Classical
mechanics", the continuation of this lecture.
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I | The students master mathematics foundations such as differentiation and integration of vector, and mechanics foundations
such as acceleration and velocity, and understands their correspondences.
The students understand the concept and mathematical expression of the movement law of Newton.
The students understand the concept of the work and energy in mechanics.
The students can answer important questions such as the free fall in gravity and spring oscillations.
3 BAZDERE O SHiEZE / Fulfillment of Course Goals (JABEE BS:&ERIB D &)
H
£

RETEIEE /Course Plan

No. 15 B Topics AZA Content
1 B | #&EEN HAZXRELT, BEROEDH, EFMOAEICOWTEHBAL, ZRE EEL
EEBNT %,
= | Lecture introduction Introduction of the lecture. About evaluation of performance, textbook, reference, etc.
2 H | #FENEROMHSE MEBZICDBEGRFNEREHRAT 2, Bo. BY. X7 MERL L,
Z | Supplementary lecture of | We review required mathematics such as differentiation and integration, vector
needed mathematics analysis, etc..
3 BH | E0EHORLEA Witk (BE) ORIEANY ML, BERSZ ML, IIERERS LA CICL 2EHORRS
o
% | Expression of a point mass | We define concepts of position vector, displacement, velocity vector, acceleration
movement by position vector | vector in the orthogonal coordinate system and the polar coordinate system.
and displacement, velocity
vector and acceleration vector.
4 B|=a2—Ftrh® (1) HEZDDYEHEWL, BROEE, EE) 3EH,

% | Newtonian mechanics (1) About balance of forces, the three movement laws of Newton, i.e., the 1st law (law of
inertia), the 2nd law (equation of motion), and the 3rd law (law of an action and
reaction) of Newton.

5 B|=a—trHh% (2) AFELIRLF— REH, TXLF—REIIOVT,

% | Newtonian mechanics (2) Newtonian mechanics (2)

6 H| =Za2—+FrA% (3) EBHE L ZORFL. HEICOVWT,

& | Newtonian mechanics (3) Definition of momentum and impulse, About the momentum change and impulse. A
principle of conservation of momentum.

7 B|=a—trh% (4) BRRk (BHOBSNOAEDZR) ONF BLUROEL, BEARRICOWT,

= | Newtonian mechanics (4) The equation of motion in a system consisting of many point masses. About the center
of gravity, and a momentum conservation law for the system of many point masses.

8 H | AZE#HE. MEFH (1) AEFHE, BERROBEFHE L ZORFICOVT,
% | Angular  momentum and | Definition angular momentum. About the angular momentum of many point masses.
circular motion (1) A principle of conservation of angular momentum.
9 H | AEm=. MEH (2) FHES), MOAIC20T,
& | Angular  momentum and | About circular motion and central force.
circular motion (2)
10 B | AEHE. MEF (3) FLAEFLNEG, BEZRTOERLAICOVT,
% | Angular  momentum and | Centrifugal force, centrifugal field, and torque (moment of force). About the
circular motion (3) expression in the polar coordinate system.
11 H | ABESIHEREDES (1) AR N EREDREEEIC DT,
o | Universal gravitation and | About the universal gravitation and the orbital motion of the planet.
motion of planets (1)
12 | B | AAEIHDEREDES (2) 77—kl BRI ONT,
Z | Universal gravitation and | A parallel moving system. Kepler's laws of Planetary motion.
motion of planets (2)
13 H | ABESIHEREDEE (3) EEREEZROME, &OAEIVFYHITONT,
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Z | Universal gravitation and | Problems of a rotating frame system. Centrifugal force and Coriolis force.
motion of planets (3)

14 | B | "FoREBWA (1) N2FEDERDEE, BIREICOVT,
2 | Problems of oscillating spring | Motion of a mass at the top of a spring obeying the Hook's law for the restoring force.
(1) What is the simple harmonic motion ?
15 N2 OIRBEE (2) EIMPANHB < HEDOEE (FEIRE) &RBIRE) I2DLT,

B m

Problems of oscillating spring | Motion of a mass at the top of a spring. When there is a resistive force and external
(2) force - damping oscillation and forced oscillation.

SREE - PEBOMBLH D DNEE L,

B m

A background in high school mathematics and physics is desirable.

H | SERECEEL T,
R ERIEH Y FEAD, BEBRFEBICAETT (FEHER L~ 2FEEENITTFEIW),
FEBEHOBECTEERE (LA MEE 2HELEY, BEBREREOLSIBHSEEL2RTHLLVOT, £TEHTRLT
Ty,

Z | There is no special notice. A review study is very important (take 1-2 hours). Please solve exercise problems by your own

effort no matter what kind of reference book you may use. It is important to understand how far you have understood.

BEDEERHY A, BEERNIRBLE,

BEFEL LLIBEANBTOBREAEL T UT0SZEEZRNLES,
S2ZE]  [PBEHEE NP MTEE BERFE (LL52135) B
SEE2 ([FER3NF]. EEEXE, PHRELRE
ZDMBEFRICOVWTIIHERF ICHERENT 2.

No specific textbook is required. Lecture materials will be distributed.

For self-study or as supplementary reading for the lecture, the following references are recommended:

Reference 1: Butsurigaku Kogi: Rikigaku (Physics Lectures: Mechanics), by Mitsugu Matsushita, published by Shokabo.
Reference 2: Kangaeru Rikigaku (Thinking Mechanics), by Toshio Hyodo, published by Gakujutsu Tosho Shuppansha.
Additional references will be introduced during the lectures as needed.

B | #iREROER (70%) EZREORERRN (30%) ORKIEICL 2,
ZE | Scores by final exam (70%) and other submissions(30%).
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