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1. Thong tin vé hoc phin (Course information)
1.1. Théng tin tdng quan (General information)
- Tén hoc phan: Vat Iy 2
Course title: General Physics 2
- M3 hoc phéan (Course ID): PH1005
- Sé tin chi (Credits): 4 (ETCS: 8)
- Hoc ky ap dung (Applied from semester): 20222

- T6 chtrc hoc phin (Course format):

Hinh thirc hoc tip S6 tiét/gio' | S6 tin chi | Ghi chd

(Teaching/study type) (Hours) (Credits) | (Notes)
Ly thuyét (LT) 45
(Lectures)
Thao luén (ThL)/Thuc hanh tai 16p (TH) 14
(Tutorial)
Thi nghiém (TNg)/Thuc tap xudng (TT) 0
(Labs/Practices)
Bai tap 16n (BTL)/D an (DA) 24
(Projects)
Tu hoc (Self-study) 121
Khac (Others) 0
Téng cong (Total) 168.67 4

- Ty 1€ danh gia va hinh thtrc kiém tra/thi (Evaluation form & ratio)
Hinh thirc danh gia Ty 1€ Hinh thire Thoi gian
(Evaluation type) (Ratio) (Format) (Duration)

Thao luén (ThL)/Thuc hanh tai 16p (TH) | 10%
(Tutorial)
Thi nghiém
(Labs/Practices)
Bai tap 16n (BTL)/Dd an (DA) 10%
(Projects)
Kiém tra 30% | Tric nghiém (chdm may) | 70 phut (minutes)
(Midterm Exam) (Multiple choice (MCQ))
Thi 50% | Tréc nghiém (chdm may) | 90 phut (minutes)
(Final Exam) (Multiple choice (MCQ))
Téng cong 100%
(Total)
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1.2. Piéu Kién tién quyét (Prerequisites)
HT: Recommended, TQ: Prereq, SH: Coreq

1.3. Hoc phin thudc khoi kién thirc (Knowledge block)

o Kién thirc gido duc dai cwong (General education)
o Kién thirc gido duc chuyén nghiép (Professional education)
o Kién thirc co s& nganh (Foundation) o Kién thirc nganh (Major)
o Kién thirc chuyén nganh (Specialty) o Kién thirc T6t nghiép (Graduation)

1.4. Pon vi phu trach (Khoa/B) mén) (Unit in-charge)

B6 mon / Khoa phu trach (Department) Vit Ly Ung Dung - Khoa Khoa Hoc Ung Dung
(Faculty of Applied Science)
Vian phong (Office) 103B4 - CS1 - Truong Dai hoc Bach khoa - PHQG HCM
bién thoai (Phone number) 0914425098 - 0913713938
Giang vién phu trach (Lecturer in-charge) Huynh Quang Linh
Ly Anh Tu
Tran Van Lugng
E-mail huynhqlinh@hcmut.edu.vn
lyanhtu@hcmut.edu.vn

tranvluong@hcmut.edu.vn

2. M ta hoc phan (Course description)

Noi dung chinh bao gdm céc linh virc vat 1y co ban sau déy:
- Hién tugng cam ung dién tu: vat ly vé hién tuong cam ung dién tur.
- Truong dién tir: hién tugng cam mg dién tur, vat ly vé truong dién tir va céc tinh chat cua song dién tir, phuong trinh Maxwell.
- Dao dong co - song co: vatly vé dao dong co (dao dong didu hoa, dao dong cudng burc, dao dong cong hudng) va song am.
- Quang song: vat ly vé tinh chat song cua anh sang, hién twong giao thoa va nhiéu xa.
- Quang luong tur; vat ly v& tinh chét hgtt cua anh sang, hién tugng btrc xa nhiét va hi¢u ing Compton.
- Thuyét twong doi: dong hoc tuong doi va dong luc hoc tuwong doi.
- Co hoc luong tir: vat 1y vé ludng tinh song hat ctia vat chét, phuong trinh song.
- Vit Iy nguyén tir: cdu tao nguyén tir va chuyén dong cua electron trong nguyén tir.
- Vit ly hat nhan: cAu tao hat nhan va tinh chit cua hat nhan, phan g hat nhan, hat co ban.

The main content covers the following basic physics areas:

- Electromagnetic induction.

- Electromagnetic field: phenomenon of electromagnetic induction, physics of electromagnetic fields and properties of electromagnetic
waves, Maxwell's equations.

- Oscillation - mechanical wave: physics of oscillation (harmonic oscillation, damped oscillation, driven oscillation) and sound waves.
- Wave optics: the physics of the wave properties of light, interference and diffraction.

- Quantum optics. the physics of the particle properties of light, the phenomenon of thermal radiation and the Compton effect.

- The theory of special relativity: relativistic kinematics and relativistic dynamics.

- Quantum mechanics: the physics of wave-particle duality of matter, wave equations.

- Atomic physics: atomic structure and motion of electrons in atoms.

- Nuclear physics: nuclear structure and properties of nuclei, nuclear reactions, elementary particles.

3. Giao trinh va tai liéu hoc tap (Course materials)
[1] Nguyén Thj Bé Bay: Vat Iy dai cuong A2, Gio trinh ndi bo PHBK TP.HCM, 2016.

[2] Trin Vin Luong: Bai tdp Vat ly dai cuong A2, NXB PHQG TP.HCM, 2017.

tién do hoc tap trén 16p. Bén canh d6, sinh vién c6 thé ty th tim hleu sau ho*n thong qua cac tai liéu sau:
[3] Halliday, Resnick, Walker, Co s& Vat ly , NXB Gido duc, 2000.

[4] Serway, Jewett: Physics for Scientists and Engineers — 10th Edition, Cengage, 2019.
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[1] Nguyen Thi Be Bay et al., General Physics A1, HCMUT Textbook, 2016 (viethamese) .
[2] Tran Van Luong et al., General Physics Practice A1, VNU-HCMC pub., 2017 (viethamese) .

Study materials can be downloaded from BKEL (http://e-learning.hcmut.edu.vn/). The lecture slides are updated weekly according to the
progress of class. Besides, students can self-study and learn more through the following documents:

[3] Halliday, Resnick, Walker, Fudamental physics, Edu. Pub., 2000.

4. Muc tiéu va két qua hoc tap mong doi (Goals and Learning outcomes)

4.1. Muc tiéu ciia hoc phan (Course goals)

- Nim viing nhitng kién thirc co ban vé Vat 1y & trinh d6 dai hoc. Pén cubi khoa hoc, sinh vién s& ¢ thé nim viing cac nguyén téc co ban
cua hién twong cdm tng dién tur, truong dién tir va phuong trinh Maxwell, dao dong va song co, quang song, quang luong tir, thuyét twong
déi, co hoc luong tr, vat ly nguyén tir va vat ly hat nhan. Céc sinh vién s€ c6 the hiéu cac khai niém véat ly co ban dugc ing dung trong
cugc song hang ngay.

- C6 kha ning suy luan khoa hoc, tu duy logic, 1am co s¢ dé hoc va nghién ciru cac nganh k¥ thuét sau nay.
- C6 kha ning ty hoc, tim hiéu, soan thao va trinh bay (viét va noi) cac cha d& Vit 1y lién quan.

- Master the basic knowledge of physics 2 at university level. At the end of the course, students will be able to master the fundamentals of
electromagnetic induction, electromagnetic field and Maxwell's equations, oscillations and mechanical waves, wave optics, quantum
optics, special relativity, quantum mechanics, atomic physics, and nuclear physics. The students will be able to understand underlying
physics concepts applying in daily life.

- Ability of scientific reasoning, logical thinking as basic skill for studying engineering disciplines.

- Ability of self-study, composing and presenting (written and spoken) related physics topics.

4.2. Chuin dau ra hoc phin (Course learning outcomes)

L.O.1 - Trinh bay nhiing kién thirc co ban v& Vat li A2 & trinh d¢ dai hoc
(Presenting the basics of Physics A2 at university level)
L.0.2 - Van dung suy luan khoa hoc, tu duy logic, 1am co sé dé hoc va nghién ciru cac chuyén nganh ky thuat
(Apply scientific reasoning, logical thinking, as a basis for learning and researching technical specialties)
L.0.3 - Tu hoc, tim hiéu, soan thao va trinh bay (Viét va ndi) cac chu dé Vat i lién quan

(Self-study, explore, compose and present (written and spoken) related Physics topics)

5. Phwong thirc gidng day va hoc tap (Teaching and assessment methods)

5.1. Phwong thirc giang day (Teaching methods)

STT Phuwong thire gidng day
(No.) (Teaching methods)

1 Phuong phap hoc tap tich hop
(Blended learning)

5.2. Phwong phap gidng day (Teaching activities)

Loai hoat dong
(Assessment
methods)

Tén loai hoat dong Noi dung
(Compoments activities) (Content)
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Loai hoat dong
(Assessment
methods)

Tén loai hoat dong N§i dung
(Compoments activities) (Content)

TES-Kiém tra | A.O.1 - Kiém tra giita ky | Kiém tra giita ky: 30% (Mid-term test: 30%)
gitta ky (Midterm | (Mid-term test)
exam )

EXM-Thi cudi ky | A.O.2 - Thi cudi ky (Final | Thi cubi ky: 50%. Néu diém thi cudi ky nhé hon 3/10, diém tong két mon hoc s&
(Final exam ) exam) lay diém thi cudi ky. (Final exam: 50%. If the final exam score is less than 3/10,
the final course score will be taken from the final exam score.)

IHW-Bai tap ca | A.O.3 - Bai tap e-learning (E- | Bai tdp e-learning: 10% (E-learning assignments: 10%)
nhan  v&  nha | learning assignments)
(Individual
homework )

GHW-Bai  tap | A.0.4 - Bai tap 1on thuyét | Bai tap 16n thuyét trinh theo nhém: 10% (Project assignments - group
nhéom vé nha |trinh theo nhém (Project | presentations: 10%)

(Group assignments - group
homework ) presentations)

5.3. Hinh thirc danh gia (4ssessment methods)

Chuén dau ra chi tiét Hoat dong danh gia
(Learning outcome) (Evaluation activities)

L.0.1-Trinh by nhimg kién thitc co ban vé Vat li A2 & trinh d0 | A.O.1-Kiém tra gitta ky (Mid-term test)
dai hoc (Presenting the basics of Physics A2 at university level) A.0.2-Thi cudi ky (Final exam)
A.O.3-Bai tap e-learning (E-learning assignments)

L.0.2-Vén dung suy luén khoa hoc, tu duy logic, 1am co sé dé hoc | A.O.1-Kiém tra gitra ky (Mid-term test)

va nghién ciu cac chuyén nganh ky thudt (4pply scientific | A.O.2-Thi cubiky (Final exam)

reasoning, logical thinking, as a basis for learning and researching | A.O.3-Bai tap e-learning (E-learning assignments)
technical specialties)

L.0.3-Ty hoc, tim hiéu, soan thao va trinh bay (viét va néi) cac | A.0.3-Bai tap e-learning (E-learning assignments)
chu de Vat 1i lién quan (Self-study, explore, compose and present | A.0.4-Bai tap 16n thuyét trinh theo nhom (Project assignments -
(written and spoken) related Physics topics) group presentations)

5.4. Hwémg din cich hoc (Study guidelines)

Dé dam bao cho két qua hoc tap, sinh vién phai:

- C6 gido trinh, sach bai tap.

- Dy déy du gio giang trén 16p

- Hoan thanh cac bai tap v& nha theo thdi han, cach thirc thye hién va mirc dat quy dinh
- T chire cac hoat ddng hoc tap nhém dé hoan thanh bai tap 16n hogc bai thuyét trinh

- Thudng xuyén 6n tap dé tranh bi dong luc thi kiém tra giita ky va cudi ky.

Céch danh gia moén hoc:

- Kiém tra gitra ky: 30% - trac nghiém

- Thi cudi ky: 50% - trac nghiém

- Bai tap vé nha hodc e-learning: 10%

- Bai tap 16n (tinh toan bang chuong trinh may tinh) hogc thuyét trinh theo nhom: 10%.

To ensure academic results, students must:

- Have textbooks, exercise books.

- Attend all lectures in class

- Complete homework assignments by deadline, implementation method and prescribed level
- Organize group learning activities to complete project or presentations

- Review regularly to avoid being passive at midterm and final exams.

Method of assessing subjects:

- Mid-term test: 30% - multiple choice

- Final exam: 50% - multiple choice. If the final exam score is < 3/10, the final score will be taken from the final exam score.
- Homework or e-learning: 10%
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- Large assignments (calculated using a computer program) or group presentations: 10%.

6. Noi dung chi tiét ciia hoc phan (Course content)

L.O. Chuén diu ra chi tiét (Detailed learning outcomes)

A. Hoat dong danh gia (Assessment activity)

Lec. Hoat dong day Giang vién (Lecturer)

Stu. Hoat dong hoc Sinh vién (Student)

(S]::s(;n ) Noi dung (Content) Hoat dong day va hoc (Lecturing)
1 Gi6i thi¢u vé mén hoc ¢« LOI1[A.0O03,A.0.1]

- Théng tin Thay/Co o Lec: -Tu gidi thidu - Gidi thidu d& cuong mén hoc - Giai
- Céc van dé lién quan dén mon hoc thich cac hoat dong ca nhan & nhém - Thuyét giang noi
- Céch thue day va hoc dung chuong

(- Self-introduce - Introduce course outline - Explain
Chuong 1: HIEN TUGNG CAM UNG DIEN TU (3, 2) individual & group activities - Lecturing)

o Stu: - Thao luan - Thanh 1ap nhém
1.1. Hién tugng cam ung dién tir (- Discussion - Perform student groups)
1.2. Hién tuong tu cam
1.3. Hién twong hd cam
1.4. Nang luong tir truong
(Introduction to the subject
- Teacher's information
- Subject-related issues
- Teaching and learning methods
Chapter 1: Electromagnetic induction (3, 2)
1.1. Electromagnetic induction phenimena
1.2. Self-induction
1.3. Mutual Induction
1.4. Magnetic energy)
2 Chuong 2: TRUONG DIEN TU' (3, 2) e LOI1[A.03,A0.1]

2.1. Luan diém thr nhét cia Maxwell o Lec: - Thuyét giang. - Huéng dan bai tap.
2.2. Luén diém thir hai cia Maxwell (Lecturing. Tutoring exercises.)
2.3. Trudng dién tir va hé thdng cac phuong trinh Maxwell o Stu: - Xem video gidi thi€u ndi dung chuong. - Lam bai
2.4. Song dién tr tap e-learning. - Thao ludn bai gidng
(Chapter 2: Electromagnetic Field (3, 2) (- Watch the introductory video of the chapter content. -
2.1. Maxwell's first thesis Do e-learning exercises. - Lecture discussion.)
2.2. Maxwell’s second thesis
2.3. Electromagnetic field and Maxwell's equations
2.4. Electromagnetic waves)
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Bubi
(Session)

Noi dung (Content)

Hoat dong day va hoc (Lecturing)

3

Chuong 3: DAO DONG — SONG (3, 3)
3.1. Dao dong

3.1.1. Dao ddng diéu hoa

3.1.2. Dao dong tit dan

3.1.3. Dao dong cudng birc

3.2. Séng co

3.2.1. Phuong trinh séng

3.2.2.Tinh chat séng co

3.2.3.S6ng am

3.2.4. Hiéu tng Doppler

(Chapter 3: Oscillations — Waves (3, 3)
3.1. Oscillations

3.1.1. Harmonic oscillation

3.1.2. Damped oscillation

3.1.3. Driven oscillation

3.2. Mechanical wave

3.2.1. Wave function and wave equation
3.2.2 Mechanical wave properties
3.2.3.Sound wave

3.2.4. Doppler effect)

¢« LOI[AO3,A.0.1]
o Lec: Thuyét giang. Hudng dan bai tap.
(Lecturing. Tutoring exercices.)
o Stu: - Xem video gidi thi€u ndi dung chuong. - Lam bai
tap e-learning. - Thao luén bai gidng
(- Watch the introductory video. - Do e-learning exercises.
- Lecture discussion)

Chuong 4: TINH CHAT SONG ANH SANG (7, 6)

4.1. Hién tuong giao thoa anh sang

4.1.1. Mdt s kién thirc can ban

4.1.2. Hién tugng giao thoa gdy ra bdi cac ban mong

-Ban moéng c6 bé day thay doi — Van cing do day

-Ban mong c6 bé day khong doi — Van cung do nghiéng

4.2. Hién tuong nhiéu xa 4nh sang

4.2.1. Nhiéu xa séng cau

- Nguyén ly Huyghen — Fresnel

- Phwong phap d6i ciu Fresnel: Nhidu xa qua 16 tron — Nhidu
xa qua dia tron chin sang

4.2.2. Nhiéu xa séng phang

- Nhiéu xa qua mot khe hep

- Nhiéu xa qua nhiéu khe hep; Céch tir; Ung dung

- Nhiéu xa tia X trén mang tinh thé.

(Chapter 4: Wave Optics (7, 6)

4.1. The phenomenon of light interference

4.1.1. Basic knowledge

4.1.2. Interference of thin film

- Thin film with variable thickness

- Thin film with same thickness

4.2. Diffraction of light

4.2.1. Spherical wave diffraction

- Huygens - Fresnel's principle

- Fresnel spherical method

4.2.2. Plane wave diffraction

- Diffraction through narrow slit

- Diffraction through multi-slits;
Applications

- X-ray diffraction on the crystal lattice.)

Diffraction  gratings,

¢« LOI[AO3,A0.1]
o Lec: Thuyét giang. Hudng dan bai tap.
(Lecturing. Tutoring exercices.)
o Stu: - Xem video gidi thiéu ndi dung chuong. - Lam bai
tap e-learning. - Thdo luén bai gidng
(- Watch the introductory video of the chapter content. -
Do e-learning exercises. - Lecture discussion.)
e LO2[A0O3,A0.1] )
o Lec: On tap chuong 1, 2, 3. Té chuc kiém tra giira ky.
(Revision of chapters 1, 2, 3. Organize midterm exam.)
o Stu: Lam bai tap suy luan. Kiém tra giita ky.
(Practise advanced problems. Fulfill midterm exam. )
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(S]:;ls(;;n ) Noi dung (Content) Hoat dong day va hoc (Lecturing)

5 Chuong 5: THUYET TUONG DPOI CUA EINSTEIN (4,3) | e LO.1[A.03,A.02]
5.1. Céc tién dé cua Einstein ) o Lec: Thuyét giang. Hudng dan bai tap.
5.2. Dong luc hoc tuong dbi tinh — Phép bién déi Lorentz (Lecturing. Tutoring exercises.)
5.3. Cac hé qua cua phép bién dbi Lorentz o Stu: - Xem video gidi thi€u ndi dung chuong. - Lam bai
- Quan hé nhan qua tap e-learning. - Thdo ludn bai gidng
- S co ngin d6 dai — Sy dan thoi gian (- Watch the introductory video of the chapter content. -
5.4 Pong lyc hoc tuong ddi Do e-learning exercises. - Lecture discussion)
- Phuong trinh co ban e LO3[A03,A.04]
- Bong lugng va nang luong o Lec: Phan chi dé bai tap 16n thuyét trinh
- Cac h¢ qua (Distribute presentation project topics)
(Chapter 5: Einstein's Theory of Relativity (4, 3) o Stu: Thao luan nhom
5.1. Einstein's postulates (Group discussion)
5.2. Relativistic dynamics — Lorentz's transformation
5.3. Consequences of Lorentz's transformation
- Simultaneity relativity - Causality
- Length contraction - Time dilation
5.4 Relativistic dynamics
- Dynamic Equation
- Momentum and Energy
- Consequences)

6 Chuong 6: QUANG LUQNG TU (3, 2) ¢« LOI[AO3,A.02]
6.1. Biic xa nhiét can bing o Lec: Thuyét giang. Hudng dan bai tap.
6.2. Cac dinh luat phat xa cia vat den tuyét dbi —Thuyét (Lecturing. Tutoring exercises.)
luong tir nang luong cta Planck o Stu: - Xem video gidi thiéu ndi dung chuong. - Lam bai
6.3. Hiéu ung Compton tap e-learning. - Thdo ludn bai gidng
(Chapter 6: Quantum Optics (3, 2) (- Watch the introductory video of the chapter content. -
6.1. Thermal radiation equilibium Do e-learning exercises. - Lecture discussion)
6.2. Emission laws of black body — Planck’s quantum theory
6.3. Compton effect)

7 Chuong 7: CO LUQNG TU (6, 4) ¢« LOI[A0O3,A.02]
7.1. Ludng tinh song — hat cta vi hat. Gia thiét De Broglie. o Lec: Thuyét giang. Hudng dan bai tap.
7.2. H¢ thire bat dinh Heisenberg (Lecturing. Tutoring exercises.)
7.3. Ham song vt chat o Stu: - Xem video gidi thi€u ndi dung chuong. - Lam bai
7.4. Phuong trinh Schrodmger tap e-learning. - Thao ludn bai gidng
- Chuyen dong cua vi hat trong giéng thé ning (- Watch the introductory video of the chapter content. -
- Chuyén dong ciia vi hat qua hang rao thé ning Do e-learning exercises. - Lecture discussion)
(Chapter 7: Quantum Mechanics (6, 4)
7.1. Wave-particle duality of matter. De Broglie's hypothesis.
7.2. Heisenberg's uncertainty principles
7.3. Matter wave function
7.4. Schrodinger's equation
- Motion of microparticles in potential wells
- Motion of microparticles through potential energy barrier)

8 Chuong 8: VAT LY NGUYEN TU (4, 2) « LO.1[AO03,A02]

8.1.Nguyén tir hydro

8.2.Nguyén tir kim loai kiém

8.3.Chuyén dong cua electron

8.3.1.Chuyén dong cuia electron quanh hat nhan
-Momen Pdng lugng quy dao.

-Momen tir quy dao.

8.3.2. Chuyén dong ctia electron quanh tryc riéng - Spin
8.4. Bang tudn hoan Mendeleev

(Chapter 8: Atomic Physics (4, 2)

8.1 Hydrogen atom

8.2.Alkali metal atom

8.3 Electron motion

8.3.1 Motion of electrons around the nucleus

- Orbital momentum.

- Magnetic moment.

8.3.2. Self-rotation of electron - Spin

8.4. Mendeleev's periodic table)

o Lec: Thuyét giang. Hudng dan bai tap.
(Lecturing. Tutoring exercises.)

o Stu: - Xem video gidi thiéu ndi dung chuong. - Lam bai
tap e-learning. - Thdo ludn bai gidng
(- Watch the introductory video of the chapter content. -
Do e-learning exercises. - Lecture discussion.)
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Buoi

(Session) Noi dung (Content)

Hoat dong day va hoc (Lecturing)

9.1.Nhimng tinh chét co ban cua hat nhan
9.2. Hién tugng phong xa
9.3.Phan ung phan hach

9.4.Phéan ung nhiét hach

9.5. Hat co ban

- Nhitng déc trung cuia hat co ban
- Phéan loai céac hat co ban
(Chapter 9: Nuclear physics (4, 2)
9.1.Basic properties of the nucleus
9.2. Radioactive phenomenon
9.3.Fission reaction

9.4.Fusing reaction

9.5. Elementary particles

9.6. Creation of universe )

9 Chuong 9: VAT LY HAT NHAN-HAT CO BAN (4, 2)

¢« LOI[AO3,A.02]
o Lec: Thuyét giang. Hudng dan bai tap.
(Lecturing. Tutoring exercises.)
o Stu: - Xem video gidi thi€u ndi dung chuong. - Lam bai
tap e-learning. - Thdo ludn bai gidng
(Watch the introductory video of the chapter content. - Do
e-learning exercises. - Lecture discussion.)
* LO2[A03,A02]
o Lec: On tap thi cudi ky. T chirc thi cudi ky.
(Revision for final exam. Organize and evaluate final
exam. )
o Stu: Thyc hanh bai tip mé rong. Thi cudi ky.
(Practise extended problems. Fulfill final exam.)

* Bai tap 1on: Thuyét trinh chii dé Vat 1y hién dai.
(Presentation project: Topics of Modern Physics.)

e LO3[A03,A04]
o Lec: T6 chirc va danh gia thuyét trinh
(Organize and evaluate presentations)
o Stu: Béo cao thuyét trinh va ndp bai e-learning.
(Present in group the project topics and submit the report
on e-learning website.)

7. Yéu ciu khac vé hoc phé“ln (Other course requirements and expectations)

8. Bién soan va cip nhat dé cwong (Editing information)

- Pé cuong dugc bién soan vao nim hoc hoc ky (Syllabus edited in year-semester): 20222
- Bé cuong dugc chinh sta lan thi (Editing version): DCMH.PH1005.11.1
- Nbi dung duoc chinh sira, cip nht, thay déi & 1an gan nhat (The latest editing content): - -
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