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2EDEK - 2 Objectives and Outline of the Course
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"Physics 1" is a course for first year students. Basic concepts of mechanics such as velocity, acceleration, energy and
momentum will be explained comprehensively. This course gives an opportunity to learn mechanics from an introductory
level. On the other hand these concepts will be described using advanced mathematics such as differential and integral
calculus and vector. Knowledge of physics at a senior high school level is insufficient to fulfill the requirement of this course.
Ability for quantitative discussion with advanced mathematics is very important in every field of science and technology

beyond physics.
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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, rigid body.

To understand various phenomena based on the knowledge of 1 to 3.
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B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8&HRIE D )
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REETEIER Course Plan

No. 15 B Topics AZA Content
1 H | AIEE NI bILOERE YEBFOEREN, RITEN, N7 MLERNT—, X7 MILOWE, Z O,
% | Measurement and Vector Base units in physics. Dimension analysis. Vector and scalar. Properties of Vector, etc.
2 H | 1R TDEE) THRE, BEERE, NERE, BR%ETES, Z0ft,
Z | Motion in one dimension Average velocity. Instantaneous velocity. Acceleration. Free-fall motion, etc.
3 H | 2RTDEE) ZURY L, RENY L, BLOMRERY bL, ERMAEH, Z DM,
Z | Motion in two dimensions Displacement vector. Velocity vector. Acceleration vector. Uniform circular motion,
etc.
4 B | EFoEA Za—broEEHD 3 KA
Z | Newton's laws of motion Three basic laws of classical mechanics by Newton
5 H | AEgE=a2—rroxilo | BER, NEERMAEE, Z0Oft,
b @A
Z | Circular motion and other | Circular motion and other applications of Newton's laws
applications of Newton's laws
6 B | fAFizxil¥— ABEOFHR, TRELI LT —, TOM,
% | Work and energy Definition of work. Work and energy, etc.
7 H| tZezxLx— REDEIRILF—, ZDfh,
Z | Work and energy Conservative force and energy, etc.
8 H| RTFryovILIx)F—CIT | RFVIvILIRILF—, £E-ITRIILT—FE, ZOM,
FILF —RER
& | Potential energy and energy | Potential energy. Work-energy theorem, etc.
conservation
9 H| KTy vLIx¥—EcI | RENEFREN, DENIXLF—REFR, Zo0ft,
I F —RER
& | Potential energy and energy | Conservative force and non-conservative force. Conservation of mechanical energy,
conservation etc.
10 | H | EBEHR BEFE L HE, 2ESROEHEDRT, T DOt
Z | Collision and momentum Momentum and impulse. Momentum conservation of two-body system, etc.
11 | B | EBHELEHR BRROERE, EHERFENFNIXLF —RF, ZTOM,
Z | Collision and momentum Two-body collision. Momentum conservation and conservation of mechanical energy,
etc.
12 | B | EEF0ERAME REIZFOPROEEF L. BIRDER, Z D,
Z | Center of mass and rigid body | Center of mass of rigid body. Definition of rigid body, etc.
13 | B | MEOEERES) BRELAIRE, REOESHTRILF—, Z O,
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& | Rotational motion of rigid body | Angular velocity and angular acceleration. Rotational kinetic energy, etc.
14 | B | BEoEIRES) AiE, BEE—X >, BEOEHHER,

% | Rotational motion of rigid body | Vector product. Moment of inertia. Newton's second law for rotation.
15 B O [B1%55E Eh AEFHEL MY, T,

B m

Rotational motion of rigid body | Angular momentum and Torque, etc.

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

*Students are required to have the knowledge of mechanics of Basic Physics level at a Japanese senior high school.

B | #EOFEICOVT, TFRMBER/ - MAVEZ2KEERECER +RERELXET %, HETHNIE. HRIZLAVE L
BEEEOFELEFLL, BT, TAMIBRA2-00FEE2RELT 5,
= | Two hours of review and exercises using the textbook and your lecture note are required. If necessary, 1 hour for preparation

with the textbook may be advisable. In addition, preparation for examination is required.

HRE ¢ R A Serway &, [HI2E CEITEDOLDOYEL | al (PMRHE R,

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).

B | #xAROEICEOVCRETME TS,
= | Assessment of achievement is made on the score of the examination at the end of semester.

NHETEET 5.

Conducting face-to-face classes.
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