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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.

v

=

DEEBZE Learning Objectives

(B, BE. MRED, X7 ML EHEIZTAVRFNERREEETS S,
Newton OEBI DB & MFNXRIBEZBRT 5,

E T F— REN EHE. BEROLCOYEZNMSEERT 5,




11061355_#p3 % |

125 30MFBERANT, WAWARIBRAERT S,

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 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 | WEBEFEAE R, BESLUVKHOEE, BELRTFEE, RTET. 0,
% | Physics and Measurement Standards for length, mass, and time. Density and atomic mass. dimension analysis,
etc.
2 H| ~sML WABWABEIZR, R MLERNT—, RT MLOBE, ZDfb,
Z | Vector Various coordinate system. Vector and scalar. Properties of Vector. etc.
3 H | I1RTOEH THRE, BERE, NRE, %0,
% | Motion in one dimension Average velocity. Instantaneous velocity. Acceleration. etc.
4 H | 2RTOEH BAIRT bIL, BENT bL, BLTMRENRY b, FMREZFFD 2 RITOZEE,
% Dt
Z | Motion in two dimension Displacement vector. Velocity vector. Acceleration vector. Two dimensional motion
with constant acceleration. etc.
5 B | E& DA HHENFFR, DOR, % D,
Z | The laws of motion The laws of motion
6 B | EFoEA Za— broE—RREEBER, £ 01,
Z | The laws of motion Newton's first law and inertial system. etc.
7 H | HEge=a— b okl | BEHICEARA L= 2— > OETRA, TERMAES), % Oft,
fth o BRI
% | Circular motion and other | Newton's second law applied to circular motion. Non-uniform circular motion. etc.
applications of Newton's laws
8 H| MEge=—a— oKl | IERLTWREZERTHRININES, BEH, ZOM,
ftb > BRI
Z | Circular motion and other | Motion observed in accelerating system. Inertial force. etc.
applications of Newton's laws
9 H| A=szxLs— —FEOHANT BMHE, ZDORY MLDRH T —HE, O,
% | Work and energy Work done by a constant force. Scalar product of two vectors. etc.
10 H| AT F— ZAT 2NN T 2HF, ABLEBHT X —, T DM,
% | Work and energy Work done by a variable force. Work and kinetic energy, etc.
11 | B | RTviyvyrzxF—eT | REDEFEREN, RTvivILIxL¥—, ZOM,
L ¥ —RTER]
% | Potential energy and energy | Conservative force and non-conservative force. Potential energy. etc.
conservation
12 | B | RFy oy LI RxLF—b T | AERTFVIvIL, DRI XL —DRTF, %01,
FILF —RTER|
= | Potential energy and energy | Force and potential. Conservation of mechanical energy. etc.
conservation
13 | B | EBHELEHRE EBFHE L NHE, 2ESROEHEORT, R, BEF L, TOM,
Z | Collision and momentum Momentum and impulse. Momentum conservation of two body system. Collision.
Center of mass. etc.
14 B | EE#HDEHY OREDERR ARE CAMRE, EAMREEE, EEHEOESHTRILF—, BEE—X Vb, bL7T,
% Db,
% | Rotation of a Rigid Body About | Angular velocity and Angular Acceleration. Rotational motion with constant angular
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acceleration. Rotational kinetic energy. Moments of inertia. Torque.
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Rolling Motion, Angular
Momentum and Torque

Rolling motion of a rigid body. The vector product and torque. Angular momentum of
a particle. Rotation of a rigid body about a fixed axis. Conservation of angular
momentum.
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Z | *Students are required to have the knowledge of differentiation, integration and vector at a Japanese senior high school level.
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= | Each class will require 1 hour of preparation and 2 hours of reviewing. In addition, preparation for examination is required.

H | ZRE R A Serway &, [HIPELRKITEDOLDOYEL | al (PR HRD),

Publishing).

= | 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

B | REAROREICESWTGHAEZT I,

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