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2EDEK - 2 Objectives and Outline of the Course

H ZORETIE. VEFOFELRERTHLINFICOVWTHERT 2, BE, MRE., TrL¥— BEFELLED, FFRTHE
SERNBAFZNEZORBETI DT, NEOAPHREL L THLL Z LN TE S, —A. TNHORIE, Mo, BH. ~7
PR EDHFEAVTRAINS 2O, 2FFROVEBOMB T > TLE7EITTIE. BEORBZER LI LITEhohk
W BROBFMRFEZNICEDICEENERIZ, NFORZHR T, 2TCORZERMOLDICRAREFETH %,

% | This lecture, "Physics I", delivers classical mechanics which is a foundation of physical sciences. Basic concepts of
mechanics such as velocity, acceleration, energy and momentum are explained comprehensively. These fundamental
concepts are described using differential and integral calculus including vector concepts Knowledge of physics at a
senior high school level is insufficient to fulfill the requirement of this course. Ability to explain phenomena quantitatively
using mathematics is indispensable in all fields of science and technology. This course also gives an opportunity to learn
mechanics from an introductory level.

FEDEEBIZE Learning Objectives

B | B, RE. IRED, N7 MLEMESZBVWHFHNRIRZERT 5,

Newton ORAIDER & BFEMNKRIR A ERS D,
tE., XX - REH. EPE. BER L LOYBFHHSEZIBRT 2,
125 30MFBERNT, WAWARIRRAEBMET 5,

= | To understand the mathematical expression of position, velocity and acceleration using vector, differential and integral.

To understand Newton’s laws of motion and their mathematical expression.
To understand physical concepts such as work, energy, conservative force, momentum, center of mass.
To understand various phenomena based on the knowledge of 1 to 3.
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B EIEDZEREDFEEZ / Fulfillment of Course Goals (JABEE BSEHIH d &)

H | hZHNRERZICATE %,
EBHHEAZILATE S,
BEAHEXNZEETELRL,
EBEAREANEIT AL,

Z | Can apply conservation laws.

Can make the equation of motion.
Not understand the equation of motion.
Not solve the equation of motion.

REHEIER Course Plan

No. 15 B Topics AZA Content
1 B | EDOKRA & AR ABETHVIRS, NFORBICHELEFE 1, EHO XL
Z | Laws of motion and basic | Symbols used in this course, mathematical tool 1 for this course, laws of motion.
concepts.
2 B | h&EH BE, RITEN, oA FEINREES,
% | Force and Motion Mass, dimensional analysis, composition of forces, equi-acceleration motion.
3 B | EHELHE NFEOFBICQHEREF 2, BEHE, HE
% | Linear momentum and | Mathematical tool 2 for this course, linear momentum, impulse.
impulse.
4 H | EgAREX0mE (1) BiRE), NFOFTICHELHKT 3, FINREES) & BIREI~DIGH,
% | Solving equations of motion | Simple harmonic oscillation, Mathematical tool 3 for this course, application for equi-
(1) acceleration motion and harmonic oscillation.
5 H | EgAiEtofs (2) RE OIS 218500, BEIRE), REIIRE,
Z | Solving equations of motion | Solving equations of motion (2)
(2)
6 B |fAFczxL¥— (1) rEOFEE, LEX EHIirL¥x—,
ZE | Work and energy (1) Definition of work, power, kinetic energy.
7 H | ftFZexzxrx—(2) REDERT VY LI RLTY—, NENIT LT —REFL,
% | Work and energy (2) Conservative force and potential energy, law of conservation of energy.
8 B | MEZEICL 28R, FETR L | BEROEA, AE5IN, 1 - 7TICEY 5HE,
& | Polar coordinate, midterm | Introduction to polar coordinate, universal gravitation, and midterm test.
test.
9 B | BEHE NFOFBICHELREF 4, AEFHE, BERE—T DL,
& | Angular momentum Mathematical tool 4 for this course, angular momentum, and law of areal velocity.
10 | B | Bx:ZEE (1) WHEESD, BHERICH L TERERESE L TV EER, DM,
% | Relative motion (1) Translational motion, uniformly moving system against inertial system, etc.
11 | A | Bx:&Es (2) BEE, ®0H, VA VDH, ZTofb,
% | Relative motion (2) Angular velocity, centrifugal force, Coriolis force, etc.
12 B | ZkmHE (1) BEEE, —HRICBIT2EHE - EFTrLF— - AEFE,
Z | Two-body problem (1) Reduced mass, linear and angular momenta and kinetic energy in two-body system.
13 | B | —#@#H&E (2) BRAR, EREFREELR, T OM,
& | Two-body problem (2) Collision, laboratory and center of mass systems, etc.
14 | B | ERREBIE BHEFLOEE, BERSROLEHE - 2EHTRILF—, ZTOfh,
& | System of particles and rigid | System of particles, total momentum and energy in system of particles, etc.
body
15 | B | hZ#Fofed CORETHERLIZZILDE LD,
Z | Summary Summary of this cource

B1& 54 Prerequisite(s)

S|

cBEZRLANLOWS, ED. N7 FLORMBERIRE T S,
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*Students are required to have the knowledge of differentiation, integration and vector at a Japanese senior high school level.

Bt

B | B8 LU LFR— MR
Z | Review and report writing

B | #8ZE: EEEX ZF [E223Hh% FR] (EHREHERD.
= | Textbook: HYODO Toshio, "Kangaeru Rikigaku 2nd ed.", Gakujutu Tosho Shuppan (in Japanese).

B | BA& LTLAR=F40%) & 2HIRFER(60%) DRUEICE D W TRIETFME1T 5,
I | Assessment of achievement is made on the scores of reports(40%) and the final test(60%).

w



