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Course Objectives

The objective of this course is to provide students with a thorough understanding of the
fundamental laws that govern the physical universe. This second course will focus on thermodynamics
and electromagnetism.

Physics is the study of the fundamental laws that govern the way the Universe works. With it

we can calculate the path of a tennis ball or a rocket (classical mechanics), explain how waves
move through water (wave mechanics), build a telescope to examine the Solar System (optics) or
even describe the motion of the Earth around the Sun (gravity). It also allows us to uncover the

strange behaviour of the very small (quantum mechanics) or the very fast (Einstein’s special
relativity).

IEER

Course Goals

Students should be able to quantitatively describe (write in mathematical form) laws of
thermodynamics and electrodynamics. They should understand where the equations come from and know
their limitations. They should also be able to explain a scientific topic clearly in English

writing in a manner that is understandable and engaging

REFE
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Course Schedule

Temperature and heat

First law of thermodynamics, energy conservation and internal energy
Ideal gas and internal energy

Second law of thermodynamics, heat cycle, entropy

Third law of thermodynamics, state of zero energy

Introduction of electric fields and magnetic fields

Electric charge, Coulomb’s law, and electric fields

Electric fields, charge and Gauss's law

Examples of application of Gauss's law

10 — Electric potential and electric fields

11 - Gauss' s law for magnetic fields

12 - Electric current, magnetic fields and Ampere-Maxwell law

13 — Examples of application of Ampere-Maxwell law

14 - Time dependent magnetic fields and electromagnetic induction
15 — Maxwell’ s equations and electromagnetic waves

BHEEHEDEE L AE Grading System
Grades will be based on participation (40%), homework (30%), quiz and final test (40%),
Distribution of grades will be approximately 20% Excellent, 30% Very good, 40% Good and 10% Pass
Participation is mandatory and affects final grade. Students who miss class more than three times
will fail automatically. Arriving late twice is equivalent to one absence. Students must inform
the lecturer of missing a class in advance if planned.

WIZEDHRME - TXFICDOINT

Because my students are not used to hearing spoken English outside an English class,
all my lectures were done as a power—point presentation. This allows the students
to focus on listening, without having to worry about writing notes. The slides are

available on the course website after the end of every class. (I did try writing on

the blackboard once, but my students said this was very difficult for them).

In addition to making the slides available, I use many pictures and animations. This



allows the students to understand the general topic of each slide before they have
read the words. Less text can then be used which is much easier to understand. Sometimes
a short movie is used to demonstrate a concept.

To ensure the students are following the lectures, I use the clicker system for
in—class questions. During the lecture, I will ask around 10 questions that involve
small calculations based on what we have just covered, or are concept questions testing
understanding. These are extremely useful as it gives the students practice at solving
problems, allows me to check they have understood and also provides a change of pace
in the long class.

Finally, I also supplement a few lectures every semester with a short 5 minute video.
This video covers a recent research topic in physics from around the world. Students
can hear English spoken by different people and see where the skills they are currently
learning can be used later. I hope this encourages them to enjoy science.
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REXDERE

To move from writing paragraphs to writing a variety of short academic essays.

Course Objectives

To practice writing different kinds of essays, namely personal narratives, opinion essays, writing
about graphs and statistics, five—paragraph essays, cause and effect essays, argumentative essays

and comparison—contrast essays

=P 3

H#E Course Goals

To develop strategies for success in academic writing
To practice drafting, revising, proofreading and editing

To improve writing ability through working with others.
To build competence in grammar and vocabulary use

B E

Week
Week
Week
Week
Week
Week
Week

Week
Week
Week
Week
Week
Week
Week

© 00 N O U1 &= W DN

—
— O

—
N}

13
14
15

Course Schedule

Introduction

Writing A Personal Narrative. The Pathway To Freedom 1

The Pathway To Freedom 2

Writing a Three—Paragraph Opinion Essay. What’ s Your Verdi
What’ s Your Verdict 27

ct 17

Writing About Graphs and Statistics. Men & Women: Nothing But The Facts 1

Men & Women: Nothing But The Facts 2
Writing A Five—Paragraph Essay: The Best Time To Be Alive 1
The Best Time To Be Alive 2

Writing A Cause And Effect Essay: Are You Getting Enough Sleep 1?

Are You Getting Enough Sleep 27

Writing An Argumentative Essay: For And Against Bilingual
For And Against Bilingual Education 2

The Tell-Tale Heart

The Tell-Tale Heart

GBI E#E L A% Grading System
Participation (30%)

Students are

Education 1

expected to contribute to the smooth running of the class through active

participation. This involves working alone, in pairs and in groups. English should always be used.

Homework Essays (40%)
Students will submit three essays done at home based on one of the topics covered in class. The
two best scores will be recorded at the end, the lowest will be dropped. They can choose which

essays to write and when to submit, but the first one must be handed in by Week 8.

Final Exam (30%)
The final exam will be a take—home essay. The questions will be handed out at the end of the final
The essay must be submitted by bpm on Friday of the same week

E Week

BMIZXEOIRME - TRZFIZDOIT
1) BEOHK - WA
BREOHMIINWANARBONRIEXDEZ HE2HIIOTFHZ & TLE,

2) FEEM EOR YA - Tk
VESCO IR 0L E FATERIZHE-EE LTHOOIEXEEL, 58

SEITH TR ZISHIT 2 058k



RUERA, E0b, HETE MeEEINLY ¥, B METPFHIS L ET, 2EMIC
TOOH “Faz iR LR mWVIEIC =>Opi ek L, FHliL £7,

BFEANOBEHRER (BMh-oEE5H)

WRED I Z T o T2,

TAEOFFINHEEE LA TEL LA T, BMEOENEY TH -7,

WEENRENMTDI,

HAECHSOELEZREILTHE D5 2 & T, ASOL LTV 20, HEEE THEEEICHbh 2 #H
RWIZ Z I DN E W RBIPHE R CTE TR T,

AR OWRANZ, AP LT EES oW ) |, HERES A — I ViThbii Tz v K,

RHEYOF R 2 HRIT-> Tb O 272, HEETRENZT S,

LEOBRERIC LN L EL ZEHMELFEE CITo7=DT, YOX ) elfls EOBRKICE AR
FUCEFIZN DD d D FRE D)o 72,

PTRECOZ B, DEEHFBEXTENP-T, SHETCHEIOEES, HENT v A 2 TEITR
HIL T NI=ZDT, RSN =& -,

draf tZEEMFHILNATIY UEORYCHBEOHEN T E#H 2 TFS o7, WHIOBIZEED
RROFEFRETHEMN LT T E o7z, METRHIEOBRY 2L 2RITETICRET IR/ TENZ, T
ATy I RLBEOHEOM S 2+ FES ENTE T,

WETZ A 2EL LIV DI L, EXEHS T, FRELZENTELEOT, &T
bdol, XEEEI VM ELIEERS,

EENRETIBENE L, AR ADOERNEITEZZ L, 2o/ 2REILTRLTI A &,

EEOBENEYE 7=, BRIEKREAE T ENTE,

INFTHMNETLELEVWIATHWEIAT A VI REZETERTIERWI LITEEZELS I BIC
RO ZENTET,



rEERE
EFMER HEHEE S5F BEF

H 5/ R
SENDHEIE Course Objectives

ZOREOBEIZHSOETDIOTH S, %I%Wﬁ¢%éwiﬁf¢ CHHMOIRERIC B Z LT
ﬁotk%ﬁ,ﬁ%ﬁ“t@®%&ﬁ%% PR & XL, BROA A—VNEA
IZEFMNSE DL ﬁé AU ﬁTéﬁ%#FiD @% ICELEE DX D &60

=PRI, ﬁ%77/&%éwi%)/? ZHO2HONRLNDT, ZUDITEHRICEZ S, L
»L, %&%%Eﬁ- B EFEICODIT TENTNOEW®WER D L, HEITHAERNEDL LT

DTRZRLTL 2D, P%@%ﬂié% CEFEHICESN, PAETZINETEHLTCEC, BREPICHGE
OREENENEM (TA) OFETES, WROWITHEYEE L TAR, HAFLIETITI, 2
DEV, EEHBEDTZOD MR Z R LT, FERARICHTDHIELWA A= o0 %8 5,
PEERTEOBE IIFAR L, HAHVITHYHAE - TALZALOB T, EEDEED DL, Z0F
TR L ESIEEZEY P L TRV, TRERGEICHRO D 2 2EDOZ#HE2EHNT 5,

F5EB4E Course Goals
1. HIROKHE - Jges - WRUCBHR T 2 HHGEO B « AU - BER DD,
. O L F L, TRRAEICERT D EHFFEOFNR « AUV - BERDND
. ABERFOFFEREEN TE D,
. $%®uﬁ7_ (Iuﬁ) 7&5’% 'C.:.K%)
. WADRBEWFETE 2D,
FEAR & BIREL O BRI B
WA EFIZ LI E X, FROA A —UBREL,
. EEIOER (WEEE) O F—r R L, BWThbrs L o1ckh 5,
CHAEATALFEFETRFENTEDL L DITRD,

© 00 N O Uk W

#:1E Course Schedule

1. AV T—vay, RS LIBROLFROTGE
2. BEICBIHRT D FE
S.Fﬁﬂﬁkioﬂhﬁ® e

4. TFOEFE

5. AT 2 0GE

6. MR ERRONES &R RICBIfR Y 5 EGE
7. DE RO L RRIC R T D IEE

8. HIBRDIE &l %%?5%%

9. i - FEHR - MRE OFFRICER T B HREE
1 0. ¥ & SVRRBICEIR T 2 9555
11.F%Aﬂ+®rmer AR B BEE
1 2. WRERTZ Dl & KA BRI 5 35E
1 3. MR ONELR & RRICBMRT 2 558
1 4. FoORKICERT 2958
15. /MNEDOIFKIZBIRT 5 555

RRAEST D EZEL AL Grading System
BN A L DL, 23 EOWEEET S, /IT A MNOFSE (7 0%), FEA~OBBAISIN (3 0 %)

WIZEOmM - TERZIZDOINT

ZOREOKGEITTICERFD 1 FAL 2 FEAETHD, LoULEIHTRRT, HE TR
IR LW FAERZTBNBRER T ZHT LD ICENORED & ZITFAICBBEW LT, F
B 24 AR 2 FHIOBIEFADORTRI, EERTEE (BRI, ERRUNSOERTA,
BFEEDHERNS 11 : 1 ThoT,




1. BEOHK - NE

1) BE : 4D EOHH LR ICOWTT T RIA4 250, e TOREEOMR
ZHELT, AMEANETETHELATEAL OIS,

2) NE: BICANKOERL A BN 5 BARGE T 22, OFI2A v ¥ —F v FOEE
BRIV OIGETAEZIT D, 20 & X RAFLELTEMENS. KBl 3 7
= INT, FERTH D VIFSE AN TA & EESFELT 5.

\V]

. BEOBH - TR

1) BULWERE BRI IORELZRLATRST,

2) FADOELLAFMONE  MBICEEEXREZED, Afid R CTHEEEZLARTCTHEATR,

3) /INTAPMDEM : BIELTZT XA M2 TOFAEICEML, IO ERE, TENAEL
BENEBEDO/NT A SEIToT= 6 ORE),

4) SEERL A — PO KEIOFRKONEICEEL-T—~ %52, FAITEME
BEOERTELA STV ARUHERL, LR—FE LTRE L, 2O LR— MISEA
TAIWZL D 3EMERHME E =2 A > R 6T, ARSI N,

5) BFEEEIRIL - WGERFEN TE D LT T R D ) BRI el % i1 C,
LD L, A Z—% Y ORI A & W EEEOEE R E
2T, HERMICIGEICENR L L 228 LT,

6) BEVWEZENRVEBEOER : TSN T, FEEOMEVWEZKICLARWTERET S X
ARV LT,

7) BREIFESOMRLE  FEIEMT DL, IXUDIEEZNHDSETULIES BRI
DN, TNEREICRED, e a2 5708 L THRENRADTEZDZENTED
LOICEX, HEZDITEEE, LEWIEZNAL—XIIHTL B L9157,

8) FABMARERDRE : FHOHH ERBICER A ZHT, ThETeEE L&
RIS DWW THRAEICERM & BB O&RE 2 HI- 2 THEOR TRFAIBETLTH L -
Too TAUCTE D AT L CE R E2BEWCHRTHZ ENTE T,

9) BEATADER BB REFELY TA & U THEEHEORED R— N F—IThoTh
5oL, MFPAITESEZTLE LTEHEEDL LWRELITY, K&t T< T,
Lotk BEEEHBICHE A S ROCIER T2 2 L 28R L0,

10) REELEHWEBOBEAEN  HENKDDLTZOIZTAEZDOHDOREIZOWTEILES
T, REICLEEZMZ TV o2, ZHICEY, BEPITETCWHDLZEER - AH 7L
ot

b, #ESORRLE TRICOWVWTIHRARIETWELZEE L. BEIIRDE AN
DL THHIUL, ELWTT,

BEZEDOEHRER (BN-o&E5R)

WEEEAMTHENTE T, NELEBDLLAL, B LWHERAHEZ 7,

FEENERITE >7-DT, #FLWHHEZT DI ENTEELE, L Thhnod, hiahvE
L7,
CAATATORELENDL S LoD T, ELWEEAHWTRZD2ZENTEZL, HEEXH, &
WHZENTEXEDT, VA=V IO EBZDZENTEERNET,

FRIO/INT A NPRHST-OTRERMITETHZ LN TE T,

FATATDODTALEFETEXDHZ L,

MHDIZ I, MOBEDEESLT ADFR Y~ AT — 2 v VA L BEETRET 5 DOITREL
72T E, BTN TEFRED X220 R o7z,

PRI FEDBIMER L TWAHZ L, TADHEELZFNEFNREY BNH > THRIZ/R -7,

T ADKRAEFTPEBANCAEFICESEMR LTV E 25, ZOREOHBELM T IEN R DORET
SN TWTZOREN- T2,

SAED D QAN FFETHEGH L T RIS 2720 T, HEOMMIZH o7z LEFEOMIRICH /257D T
Einotz, FRELHPVRLITLKFTELTC TS0 Th L H EXnotz,

AEUZDONT Lotz

INTF A NRHST-DT, HFEERAD I ENTEI,

AU D IFEIC OV, AAGE L JFEOM ST T L CIEIT /=0T, & THHEMNEE Y £ L7,



B b B L0 D RE CRIBICRT AT BB b b o0 T, LR EHIHIMNG T L ATE TANS
<7,
C2EMLIEFEOYMER £ B0, FHICEFIC AN S T TE TEA ST,
B L OMBRORFE < 0 ILTHE IR Y E L,

HEECIE R TR M~ T L |



EHBREHEB

[EWYEI
HMIKIRIRRE 2R HR® KR
WS /1\R

EERIE, KREL CODNBICHT OND, A E T D EARBA CH D MO L HRE R Tl |
2, OB SV TIHAS THIAEYF) L, MR RICB VTR LT s 2 8% |
BN WIS, EMOSER R D Y SR~ D TEMSERE) B Th5, ZORETHE, JEE |
DFFIC LS X N5 b S YA XA ST AR OSSOV BT 5, '

F3EH4E Course Goals
EMTODTEERPMTOWT, Y, (b, TR, AEY, ARELCOBNANOEML, I
BORMERLRNG, BRI AT L E LTRSS T EMO b Y FFIZHOW THEARN S 2
MY HILENTED, ZOMETI, MBOMIECHEEDO I FHOMMAZATTEL LTWDHOT, 4 )
W1 BBIETDZENEE LY, |

B%5E Course Schedule

VOB B M ORESRIRITE Y BRI Lo TR D,
EMDOSZEENE (AT ED X D 7 pBTFEST D D)),
EMOFZR CEMITO T LT E I 0h, ELEHEET 5 515,
R DIRED ZEEME (B - Y OEDS L D DEEEME),
TSI DO ZANE (EWIROBEBED LML, B - fE O AHT),
IR EOHEERE LT, AW E AMITEIOZEMEIZ OV TS,

| REFMEORAE L AiE  Grading System ,
DR, LA PBLORBROBEIZLY, FROSAHLREMICEMT S, 1) HEEEREHEE E
ﬁuﬁﬁbfwéﬁ85#o2)%%%%Edﬁfﬁﬁféfwéﬁ85#o3)%%?%%éhtﬁi
BERBRSE, ALHEL, RIS D2 LOTEDNEHCOTENE I D, 4) HimCEM AR LT |
BRI BN LT &5 By, AR 2 > TR Y, 7 - - B - Ok, 15%: |
. 80%:40%: 15%RELAREL WD,
HIZEOHRME - TXZHIZDOUL\T
VR 1 6EEICH ZDFEMAE T TCWEEEE Lz, FHORFERETHY L TWDE
FARLE OIS L8720, 10 04T Wik L, IRWEBERHE TIT> T\ D Z DORETIT,
ORI S A OMEBIOEEES gy 70 <, B, 7R, BRIIAL TH 1IN TT,
UL, FEOHRIRINVBFEODT=0 T4 11 OFREE<LFTEL T ZE o272 &
ZETHIELL, £/, BOZOFEMEZENE TV D2 &%, REXRICEWE T,
JERICEHETEL, 2FHERBET EW 11 2#H47T5X51072-TC, BT 24
BDRERHELE, LL, 201 24, B T4HEY 11 OFBFBEAZAIVIIREED> TN
FHA, £7, BRIBEL UL, BRLTXELREZOTY  MEHELTWEET, £
LC, i TITEIC OHC 2R LT, Z#EICT VU P2 RTHEHWRNG, 12157
BICHFLARL, HEEBZWCLELEZEOTY U FOAAIKAELTEL Y L91T, Mk
AICHE (OHC FOJEM~E#ETER b E D) LTWET, NU—KRA v ML D#8IT, b
TT7T, MR EBEL, BV TN R DWW E BN FE TR, A TR
BEEEAZLTWD EIZRRIIZRY, ZORIIRAERSNEZIEL TWTYH, REKT
BIEE T OMEIR R o T LEVWET, NV ay, S —3y MERLLTZAEWFAE
DHILEZEEH ERTIIEERDIK LD VOB REZIELWVET, NTU—FRA
Y IORFEEZOEFETV U RNT U RLTCEATHIE L TETETN, Ki/h&EL, xk



ﬁ?~®ﬂ%@5£nﬁ RSBV EIZ, RU—RA » MEAREORWEE TOMERD
AEFPATEBIEIRER LD TY, O LWHENL LILERAD, I LI-WXE
T AKX xS — TWDQ#,it@@%@bf,7)/h%¢&L,MﬁLTmi¢ zL
T, BRAMRIITEZS7ET, KT, KERFT, ©o-< &, HHANVEHEHTITI LI
D2NTCVWET,

T TT, FREFEICE L CHHLA, TRLTWDZ EIE, 1RO#EFEIT1 ST —~IC
LTS ZETT, MEWOMBARICR>TLE D &, AR ETRIF LIz i#An,
WOFERTIZHOWTL DONKELRL0HTT, iz, WOMFE LZRHZ, KELT-REO
WMERTV NI LICLY, BARE, NWELEMTHIZENTEZHEEZTVE
T, ELT, HEGEROKRZITIE, S HOWBOEZERNRFA - Ml (HE) LT, #
BERZDEIIZLTHET,

£/, FAOEZETIE, HZEMNORETHIETOZTHO#ERIIRLRNE I, P4
DI E N THEYY ] ICBE L7ZAA T, BIER S OBEZFF > Tnd Z LI LTH
HIZT—~&2H%EL, VAR—MEHLTHEL-oTWET, FEORRIANERAT LR—
NOT—=X, rrEws), RERS), TEMSENE) [CBEET2NEDIENCE TR
—v 7, TAR—=Y R 7, [Pkl 72d, 2=—77%7—~<bRLBD FEL
oo ZLDFEAEDVR—FEFHIODIIRETLEDY, REBEF L AFHE2FRVT —~
bV, RELVRIZZRY LT,

IBHIT, HRENRIEKRDOX ¥ R AIE TN T by v alp 1 FEANROER D
T, BRRDOWWAHIZIE, BAMIHTIERDOF ¥ o RANEHER L, ZEEHOMYOBIZED
TWE LT,

HDOERAZANVBENNE I D, R, BRBZOREVIRLTTR, Z#EL TN
TREORBRINLOI AL N KRNI LT, IHICHEINRERNTE D L0145 %
LN LTV ERZNEBNET,

BFEANOBEHRER (BN -ozEE5R)

2,

KRR,

FAENE THLFEABNT, LR EYEZORT VL IICTRELZED T NTEZORH Y B oTe
TT, HBOVNREITINELE,

HpE, BRS A MECEAT L, FRECHT L2 E0ARREBR THb 2 BE~DSME % it
UNZFHTE B LD Th o7z, MIHTIHROMYEBETETZI LB R -T,

ETCHAT XL, BRIOFENLE THLIZOLATLE,

BETV IR ETHLDLMDRTL, IRLBRMLTH T E L,

AR A a—IZBWVWATE2720DT, ELO,

LD DHIRE, T2 hdBMETLE, BELBLARDH ST, SN TETHNI T 0T,

ARG LT, ERFICHR AR TR

ﬁﬁf%f%b»otff'ﬂwwaﬁ_wbﬁ%h%fibto&%%bﬂ@%ﬁ<f fir kv %
E#EL<T HEIHET 2 0B L AT LR,

A NEEMib - TE T2,

0 BnoTo T,

COBEIHBMITE L T LERD D,

ETHBULWRETLE, HUVNREITINVELE ! 2B BHHES TRV,

FAENB NPTz !

Uo7,

FEERIAE S, & THEHYRLT otz

o REEDREIT TR L o7, LR TX 72,

FEESRMITR LS 12TT,

LD TT I HUNRESITINE L, HEHARELIDLHVRLESI TS NELEL !

BEIOHEDE AN S T2 TT R, [MEWVo THIRENFOBIANIERT 2D 0T EYEniF &Iz
73? DELE, BT &b THTOVDRWICHIGE LTSN TEo7=Td, FEHREZEEAEAM L TL
NHDOL TSI L)



FTIKE LD TT | AT CTERBRANC RV INT 2T L, REEEDRETYO XV EMTFITR L
LANWEES ZENTEE L, HVBREITIVELR !



