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i

Physics | is a course for first-year students on mechanics, which is the basics of physics. In Japanese high schools, the
introduction of concepts such as velocity, acceleration, energy, and momentum is treated as * "mechanics", however, the key
point of this discipline lies in predicting the near future based on the known facts. In undergraduate programs, these concepts
are exchanged for simple forms using mathematics such as differentials, integrals, and vectors to realize this property in a
clearer view. This lecture does not assume that you have taken physics courses in high school. If you have any questions,
you are welcome to ask them during or after class. At the end of the lecture, if there is time, | will step away from the
"“mechanics" that most of the participants have probably imagined, and introduce an academic field called " dynamical
systems," which involves predicting the prospects of the collective luminescence of fireflies or the time-evolution of chemical
reactions.
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FEDOEEBIZE Learning Objectives
H
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DR EDYBEBSEBRET 2,

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.

il

EiZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIE D )

JBE| IO [ ik

REETEIER Course Plan

No. 18 H Topics AZA Content
1 H | MBFEAE. X7 b R, BEBJUVKBORE, BELRFER, R, WAWLWALREIRER, N7 b
WERNT—, R MILOWE, ZDH,
% | Physics and Measurement, | Standards for length, mass, and time. Density and atomic mass. Dimension analysis.
Vector Various coordinate system. Vector and scalar. Properties of Vector. etc.
2 B | 1RTDES THRE, BERE, NERE, o0,
Z | Motion in one dimension Average velocity. Instantaneous velocity. Acceleration. etc.
3 B | 2RTDEE BRRT L, BRENRT bL, BETMRENY bb, EMREERFD 2 RITDEE),
% Db,
% | Motion in two dimension Displacement vector. Velocity vector. Acceleration vector. Two dimensional motion
with constant acceleration. etc.
4 B | EBDEA] HHENFFHR, DO, —a2— b OERIEBER, T 0ft,
Z | The laws of motion Introduction to classical mechanics. Concept of force. Newton's law of motion and
inertial system. etc.
B BH | AEgHE=—a2—rroxllo | AEHIEABLIZZ2— OB TRE, AERMAES), IERL W2 EER T
D EAB N2ES, BHEH, D,
Z | Circular motion and other | Circular motion and other applications of Newton's laws
applications of Newton's laws
6 H| fZsziLry— —EDANT BMHE, ZODRI MLDRH T —E, BT HHHTEMHHE, A= E
BT RILF—, Z D,
% | Work and energy Work done by a constant force. Scalar product of two vectors. Work done by a variable
force. Work and kinetic energy, etc.
7 H| RTFVvyvLIxAFX—C0T | REHEFEEN, KTV Vv ILIXAF—, HERTFY I v, TRILF—REL,
L ¥ —RTER] Z Db,
& | Potential energy and energy | Conservative force and non-conservative force. Potential energy. Force and potential.
conservation Conservation of mechanical energy. etc.
8 B | BIF0EE BIEDEE
% | The review of the former half. | The review of the former half.
9 H | EFE L HZE BEE L NHE, 2BERROEHEDORTE., HE, BE2F/0. T 0Oft,
Z | Collision and momentum Momentum and impulse. Momentum conservation of two body system. Collision.
Center of mass. etc.
10 B | EEsE Y ORFD[EESR ARE CANRE, DmEE) & IEES)ICRET 2EEDHEKR, £ Db,
= | Rotation of a rigid body around | Angular velocity and angular acceleration. The relationship for physical quantities
a fixed axis about rotational and translational motion. etc.
11 B | EE#HEHY OREDEER EEDEEHTRILF —, BEE—XV b, FILT, ZTOMM,
Z | Rotation of arigid body around | Rotational kinetic energy. Moment of inertia. Torque. etc.
a fixed axis
12 B | @AY EE), AEHERV ML | BHWADIRA Y EE), N7 MLEE LY, BEROBEHE, Z Ot
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7
& | Rotational motion , angular | Rotational motion of a rigid body. Cross product and torque. Angular momentum for
momentum and torque point of mass. etc.
13 mHY Y ES), AEHERV ML | AEHEORE., PrMAAXI—T L aYDEE), T Oft,
7
% | Rotational motion , angular | Concervation of angular momentum. The motion of gyroscope and spinning top. etc.
momentum and torque
14 | B | #¥0ER ‘R DEE,
Z | The review of the latter half. The review of the latter half.
15 | B | hEROBN BZ Rit. Bl EAHER, T D,
& | The introduction of | BZ reaction. Synchronization.

mechanical systems.

H cEEERLANLOMS. B N7 MLOMBEERE T S,
= | *Students are required to have the knowledge of differentiation, integration and vector at a Japanese senior high school level.

H | #Ho@HI>0WT, 1KEOFEL, 2BEOEZBE2ET S, oIl TRAMIHR-HDORBEEZHELT D,
%= | Each class will require 1 hour of preparation and 2 hours of reviewing. In addition, preparation for examination is required.

HEE ¢ R A Serway &, [BPE ERITEDIHDOYEE | a] (PMRE LR,

Textbook: R. A. Serway, "Kagakusha to gijutsusha no tame no butsurigaku la"(Gakujutsu Tosho Shuppan-sha Co., Ltd.,
ISBN4-87361-074-5)(in Japanese) translated from "Physics for scientists and engineers third edition"(Saunders College
Publishing).

HRAROBBEICE DVl ZIT Do

Assessment of achievement is made on the score of the examination at the end of semester.
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