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2EDEK - 2 Objectives and Outline of the Course

B | COBRETIE. FIALENRE LT, YEFOFEELER THIHRIOVWTHERT 2, BE. IEE,. TXL¥— EFHEL
ED, BEFRTHLE S ERANLEANZNMEORBEITSIOT, AFOAPFHREL L TEC Z LA TES, —A. TNHOER
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Z | "Physics I" 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

FBOEEEIZ Learning Objectives

B | fiE. RE. MRED, N7 L EMBENEAVW-HENRREZEBRT 2,
Newton ORBIDERR & MFARKIRZEMES 5,

AE. XX - REH. EBE. BEH LA LOYEBEFNHSZBRT 2,
125 30M#EBNT, WAWARIBREEBRET S,

Z | 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.
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| To understand various phenomena based on the knowledge of 1 to 3.

ST EIEDEREDFHEEX / Fulfillment of Course Goals (JABEE BSEHIH d &)

B

REEHEEE Course Plan

No. IEH Topics AZ 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| ~s ML WABWABEIZR, RT MLERAT—, T MLOWE, Z D,
Z | Vector Various coordinate system. Vector and scalar. Properties of Vector. etc.
3 H | 1RTDEE THRE, BERE, NERE, Zo0f,
Z | Motion in one dimension Average velocity. Instantaneous velocity. Acceleration. etc.
4 B | 2R7TDEE BMRY L, BWENY PV, BLOMRERY bL, EMREZFD 2 RTOES),
% Dt
Z | Motion in two dimension Displacement vector. Velocity vector. Acceleration vector. Two dimensional motion
with constant acceleration. etc.
5 B | EFoER HENEFHR. NOBR, Z oMb,
Z | The laws of motion The laws of motion
6 B | EBDEA] Za— b rOBEEREBER, £ O,
Z | The laws of motion Newton's first law and inertial system. etc.
7 H | HEge=a— b okl | BEHICEARA L= 2— > OETRA, NERMAES), % 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| Mg =—a— b roEo | IHEL TWREIZRTHIINSEH, BHEH, ZOf,
fth o BRI
% | Circular motion and other | Motion observed in accelerating system. Inertial force. etc.
applications of Newton's laws
9 H| gEszrL¥— —FEONHT BMHEE, ZDOORT FILDRHT—FE, %O,
% | Work and energy Work done by a constant force. Scalar product of two vectors. etc.
10 | B | ALz xL¥— ZAT 2NN T 2HF, HBLEBHT X —, T DM,
% | Work and energy Work done by a variable force. Work and kinetic energy, etc.
11 | B | BT vy v Iz LF—EI | RENDEFEREFN, KT vILIRxL¥—, ZOMH,
FILF —RER
% | Potential energy and energy | Conservative force and non-conservative force. Potential energy. etc.
conservation
12 | B | RFvyvILIRILF—EI | HERTUIvIL, DFHIRILY —DRE, Z D,
L ¥ —RTER]
% | Potential energy and energy | Force and potential. Conservation of mechanical energy. etc.
conservation
13 | B | EBHEHR EFHE L NE, 2ERROEHEDORET, R, BEF 0, TOM,
Z | Collision and momentum Momentum and impulse. Momentum conservation of two body system. Collision.
Center of mass. etc.
14 | B | EE#D £ bH Y OfkoEER BREEAINRE, SAMREES, AEOESHTRLY—, BEE—X b, LY,
% Db,
Z | Rotation of a Rigid Body About | Angular velocity and Angular Acceleration. Rotational motion with constant angular
a Fixed Axis acceleration. Rotational kinetic energy. Moments of inertia. Torque.
15 | B | &AW B, AEHES LU | AEOEL Y EE), X7 PLEE MLy, BEROAEHE, ETHREH Y OREDE
%% ix, AEHEDRE,
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% | Rolling Motion, Angular | Rolling motion of a rigid body. The vector product and torque. Angular momentum of
Momentum and Torque a particle. Rotation of a rigid body about a fixed axis. Conservation of angular

momentum.

H | - &FFRLALOHS. B N7 FLON#EZRIRE T 5,

Z | *Students are required to have the knowledge of differentiation, integration and vector at a Japanese senior high school level.

H | #0oRECOVWT, IFEOFEL, 2HEOEBEZET 2, S0, TRAMIBRZ-DOFEE2LELT B,
Z | Each class will require 1 hour of preparation and 2 hours of reviewing. In addition, preparation for examination is required.

H | #BE: R A Serway &, [RZH LEMBEOZHOYWEY | al (ZMRIZHIM),
Z | 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).

H | #REROEICE SV CGEHMEETT S (100%).

Z | Grades will be based on final examination results (100%).

w



