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F2 18718F 10 AEX YT/ R

No. NATURAL PHILOSOPHY.
1 The principal instruction in the Natural Philosophy Department extends over the first three sessions of the students’
attendance at college.
FIRST SESSION
In the first session the instruction will be chiefly practical, although partly by lectures. In this session the students will
9 be made familiar with physical instruments (#PEEJE#;) — the principles of their construction— their uses— and the
modes of using them. In this part of their course they will learn practically how to use all the common physical
instruments, such as ‘—
Measuring scales (iR, %88 p.27) . Thermometers (%7, 1876) , Barometers (5/£i#t, 1876) . Verniers (/3—
=%, p.147) . Micrometer Screws (##)72, p.126) . Attwood’s Machines (7 ~ 7 v KOk, p.42) . Cathetometers
(BE b A—%—_ p.129) . Hygrometers ({/£3t. 1876) . Balances (KfF. 1876) . Hydrometers (F#FE, p.114) |
Pendulums ({7, 1876) . Spiral springs (% /3%, p.30) . Torsion Balances (32 UFF, p.519) . Spirit Levels (/k
3 | #EZ%. p.124) . Manometers (JE/EF, p.177) | Siphons (%1 7>, 1876) . Calorimeters (FALtFl, p.430) . Air-pumps
(725K, 1876) . Galvanometers (Wifist. 1876) . Electrometers (FE{zzf. 1876) . Magnets (Bifi. 1876) .
Electric Batteries (FEith, 1876) . Resistance Coils (&fT=2A /L, p.675) . Mirrors (#i, 1876) . Lenses (L > X, 1876) .
Prisms (7'V X, 1876) . Photometers (J&7f, 1876) . Polariscopes ({f)t:#s. p.1033) . Syrens (1 L >, p.877) .
&e.
4 | With these instruments they will learn practically to determine physical quantities, such as ‘—
Specific Gravities (FL#, 1876) . Moduluses of Elasticity (SEfR4L, p.29) . Acceleration of falling bodies (¥#&{&a N
#, 1876) . Melting-points (ffsi, 1876) . Boiling-points (s, 1876) . Specific Heats (FtZ\, 1876) . Conductivities
5 | for Heat and Electricity (FALCTERDIRENE, p.414, p.669) . Thermo-electric properties of metals (<)@ DOEEIFFE
1876) . Coefficients of Linear and Cubical Dilatations (¥RFZ5EIREL & (RIERER%L. 1876) . Specific Inductive Capacities
(JL#% B, 1876) . Indices of Refraction (%, 1876) . &c. &c.
SECOND SESSION.
In their second session students will be taken through a course of lectures on Natural Philosophy in which the subjects
6 will be treated by the aid of Mathematical Analysis as well as by Experimental Demonstrations : and, in order to fix the
knowledge they have acquired more firmly in their minds, the students will be allowed as much as possible to repeat the
experiments performed during the lectures by the Professor.
7 | This course will embrace the following subjects : —
8 | I Dynamics (J3%%) (a). Of solids.  (b). Of fluids.
9 Under this head will be included those subjects commonly called Mechanics (/7%%) , Hydrostatics (JEfRER/1%2)
Hydrodynamics (JitfA7)%) , Pneumatics (&A1) .
10 | IIL Properties of Matter.
Under this heading will be treated such subjects as Mass (&, p.1) , Density (%%, 1876) , Gravitation (/). 1876) ,
11 | Specific Gravity (Jt#, 1876) , Weight of Gases (XAl 1876) , Elasticity (Wi, 1876) , Capillarity (EAMFHL,
1876) , &c.
12 | III. Heat, including : —
Thermometry (GREHE, 1876) , Calorimetry (FAEME, p.426) , Hygrometry (EEIE, 1876) , Latent Heat (FEZEA,
13 | 1876) , Laws of Radiant Heat (#E41#\0i%HI, 1876) , Thermodynamics (/)% 1876) , Conservation and Dissipation
of Energy (= F/LX—ORIF L& i, 1876) , &c.
14 | IV. Magnetism.
15 | V. Electricity, including : —
Frictional Electricity (EE#EEX. p.642) , Voltaic Electricity (R/L %%, p.642) , Atmospheric Electricity (Z2H17E4%.
16 | p.599) , Magneto-electricity (fZ#%(. 1876) , Electro-magnetism (%%, 1876) , Thermo-electricity (FATEX(, 1876) ,
Electro-chemistry (fE%i{b*:. 1876) , &c.
17 | VL Light (a) . Geometrical Optics (3fi)%:*%) ,  (b). Physical Optics (#FLE) |,
18 including the Construction and Uses of Optical Instruments Obt“##as OEiE & ., 1876) , Spectrum Analysis (A<
7 bvsiHT. 1876) |, &c.
19 | VIL Acoustics (F%°%) , including the Physical Theory of Music (FXOWHH) .
20 | VIIL Meteorology (5%#) and Climatology (KES) .
21 | IX. Astronomy (Plane (Vi K3(*#) and Physical (#FLRICF) ) .
THIRD SESSION.
In the third year’s course the students will be taught the applications of the Higher Mathematics to Natural Philosophy,
g9 | more especially to the different branches of Dynamics (£)/)%) , and Thermo-dynamics (#4/J%%) . They will also be
assisted in carrying out Physical Investigations in the Laboratory, which have connection with the professional studies
in which they are engaged.
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Introduction
LNEFERNSGELLETHFANT  |Chapter] Matter (4/H), Extension (JEF1E) .

. . Chapter IT Motion (i§#)), Velocity (i #)
HBZEBRDOMPE, ~—Tx X Chapter III Acceleration (i)
- Chapter IV Uniformly Accelerated Motion (&5 13 i & fif) )
3 L)~ 2

Ingﬁ?ﬁbuiﬂl‘f 18784156)% [:E Chapter V Inertia ([E4:), Mass (& &)
n 6 1881 513 3 H i T@ﬁ‘ﬁj 3 ﬁgﬂﬁ\ Chapter VI Momentum (Gl &) ,Force (/))

Chapter VI Weight (& %)
@%ﬁ%%jﬁﬂ:ﬁ LTWEDT, 1 Chapter VIII Archimedes’ Principle (7 /L% X 5 2 D J5FE)

s o _ Chapter IX Weights of Gases (& {AD i)
&l &:Bg-a. 5&%75) ZDTFA l‘ Chapter X Exact Specific Weights (IFf72 b & )
. | ° Chapter XI Work (t+#), Energy (— /1% —)

@Fiﬂj‘ & tﬁ() Tb\ﬁ_ﬁfﬁ% Iib)ﬁ)é" Chapter XII Action and Reaction ({EfH L /EH)
LaL, 2 FEIBWTI &I Chapter XIIT Dimensional Equations (%5t /727

H T :D. H. Marshall, Introduction to the Science of Dynamics, R. Uglow

R AT TRV OWIRINT & Co, 1898,
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SNTWERPSTZDITH LT, =7 brd 76 R LT T /NRITIE, (B.) FHHOFELWRIA AR
STk, RELT, v—UxMid (B) O#BIHICHY T 38¥EE2ITH5 LA TERDTH
A9

IM. 1883 (BRI 16) £ 4 ARX I I/NREMX T T/NR

T8 AR LT TN L 1880 4E 10 HEXL T I NRIFF LD T, = —3 ¥ )Lid 1881 4E 3 HDiR
W TR —ANROBEREEf ol HOND, kD X 5iz, P, M. BB 1881 47 5
H2E3E0% . AR 6 HICEBEZMITHMT L 72 0% S 1D SN LB R 2 Y TE R B3 H - 7245,
BHOMLIC LD & 2, WEAECE, HIXEREY. hESHY RN TS LItk TV .

1883 (W1i 16) 4F 4 Ah HEbHIA K E BT 5, THRPROMBIZKE P ENZ2H-
TWe XA T —DREZRIA 1882 45 6 HITUIN. A XV RThit D Z LI -T2 T EBZDOERIC
Hote. ARG 2 REIERVB. ZNE TO Calendar DAX EDOBIBAIK 10 HTH o 7=
B (U LA 1873 48 10 H A% 1879 4F 11 HARZET, 5 2 WIAELIRRIE 4 A
A5 HASE) . 1883 AELIRE, A EDBERIM T, EEE LOBRA & —BT 5 4 HERo T,
F7e 30 AEEOEMBL (ZNETREMPFELIRLE) IZBNT, PAERNTIEIIHE & N5
EEIRTZ LT TR, 3 FAETIE. $RHZE > TRAEZ2, FHHAlE UTERNREE
ZFBT LT otz 1883 4EGERIHIODNS 20 58 [HEPIRED o5 4 iz, THEPIRIE =44 E0E. A
FYANHBVEW 3R /Y] & LERIZ, ZRRORESIEMETFbN TS, T¥%
Bk U D, REDIXA~&A. 1 H 8~16 Bf, BRAD 1 R Z2FRWT 1 A 7 Rfo#E3
Thote. & 2E EARYR 3 LG A KL KRIBD 8~9 RIS, 3N THREERR & 78>
Tz, £IZOWT LRI OEH DG 2 RFRIDKRALIA, 1 3R] 33 RERORETH o 7= (1885
EFIZOVWTIE, #1856 2B, XA 7—I%, FHHE & PNREELHIZITH5. A FYRT
YU RA Yy FHREMENTOELEBE HEZHARITEA LR, BB Eo72%. ZToafv i
Do, FNEREER LTS EZ LT it T,

1883 44 HDT FNRIZ, B, FILE BIZZEDIFEPMERTE 5, THhELETE T, fisey
TNRIZ T T AR L TE DD THML SN TR S LT3, 1883 4EITiZA



TR (PR 2RI BHFED FNADLER 27

FUZANZZMBAALL TWRP oD T, EXT T NRRLEMLY T ARBMITLT, HAAN
iR SN b0 L E X b5, 1883 ED#HNNZIE. B2k v BE%] OHFEs
L CEHKRZEROARTHEHA > TS, WIIEEFRE2 ST 28 80%E LT, e & b T8
FReBEY] 2HYTIHHRE LT, ThZho4iBEeTF s hTuik,

HHIZ 851 WIEEYRIASET 1879 48 11 HAER. MIE 1142 8612 18804E2 H, A F
YRIZHEFT B, BT TAIT—RPACAEL T, bAY VOISR ZIHER R Ll &
T4 TH D, 1883 4F 4 HIhtE%. 6 HICEEREIE LY. 8 A 16 HIT LR FREEREINR
BIdT Lotz TTEARYESE AR 7 1 12k, SERHLRLOYRIHFEEOMERIRDLOY:
AOBRERL U TH#H] 2GRS TW5, TYERER G =IRHH] 12X 5 &, 1883 4F
HEITOWTIE M8dE 7 Hfr o E=ill /&) Z k] ThoD T, ElflomEzE L
BTERPoTZE LTS, £ TR BINEo MK/ 52257 27 N1 T
U, LB (RAFERN=AEERE VTR /90 ™ R MRBR M2 T @iy, iy
FANEIAET Hon, RNEIERERETR A | b B, SBIc. AL/ B
THEPRSIEIEY . ROMEXZIRE S NZEE | koA, BRRFER MR/ MY /3] &
LT3, 188344 HDY IR HERT-DIRHEERN &L S T &5 95,

K51F ML INREELTTNADFNMKRTDH D, ELT T NADP-> ZHIITIE. B
EHREAREANTEDS, TR ELTWADRBEREF CHARERTH I LERLTNS,
No.1~3 i&, [£D 76 4 10 H¥X T TR DO 5@ F TONKITIFE 5T 5. I
ZRHTIRHIOD 3 4RI & WV S SHIR VA, £ 5D Nol TRINBHIME SN TND T LA, B
BRBEFTHoT. TT VDI IFIARRZBLTNEZ &3R5S, =T brid. ZoO#HA%
VAEERINZIT S 2L & LT3, 1883 4ET I NRTIREM L IZFE L TWaRWnA, EilizZ
BEEIToRLEHTON, No3 ETORKEEZIT- DI, HRD X 51T, B TH- 7=, HiigD

[ R SRS AR ITBW T, BN TR T /. RIS ch RN H =87 &2
MIBSF T, e E= K SRR b B N TRBR T T =, EIT T T A
Ul eBELTWS, TR BRIR FHIEE ] EETFULARL TRV, HEET IR (W
BEERHIE D OIEFIZ LR > TS ELTVADT, No2 R No3 DIFEAEONEREEN
TWETHAS, BRAMT [TIBRPES AR 1T TR AZERMEM B ABiks h
TWBZ L5, B FH SR BIZERE S (1884 42 TR0 5B FRPER L FERHIEH)
TholeZ eHbhr b,

75D No.d DNRIL. T8 AEH LT T /N (K 2) D No.6 & ., [During the rest of their General Course |
UA, ZER—XETHEZ LD, v—T X AR 2HERPLIELHDHZ LITL TWEEER,
BOTT b UAETRELE R U X 512 AL BT S T LITR- 722 3D 9 5, No.5 i, 78 4k
XY T NA NS, 9 IZHIET B05, RN RITEITF T oD 76 48 LT TN RITEN, fif
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RER IEW

KDO~OGI

BWTIE (77 £EXLI IR TIE@ODOFHZAD Kinematics AL E:

). [Kinematics,

kinetics, statics, hydrostatics, hydrokinetics, pneumatics | & V™ 9 lE# & 72 > T 5, ®IZ. [hydrokinetics,

pneumatics | IZH7B (F3 HBM). =7 bAL, D FAY v EFEERIT. Bk, Wik, Kk
5 1883 FEMXLTNREENLTINRADXER
No. FisLs 7832 L TINA

BN AR R = O T R D R =K

The principal instruction in the Natural Philosophy Department extends

over the first three years of the students’ attendance at college and is

1 B
T LT AR A imparted by lectures, combined with practical instruction in the physical
laboratory.
o o During the first there is gi introductory to the study of
AT B = AT B R uring e‘ irst summer there 1.s given as.l.n roductory to the stu y ol
_ . _ ... | Natural Philosophy the explanation of familiar natural phenomena : —
T ER/ S B A R WL EE, WE d d night. heat and cold dwint ind. rain. Liehtn; d
= — sy . ay and ni , neat and cold, summer and winter, wind, rain, 11 ning an
2 | %, AE BGT B ML 7 T AR | Y AnC Bt - grmmg
) R . s o thunder, the tides. Thereafter the elementary principles are discussed on
f#% BEBE. FEISHE . EIIRIAE S 402 i 0 2 . . . e S
which depend the action of important familiar machines : — clocks and
RSO = B2V U T G A . .
watches, steam engines, the telegraph, the printing press.
| The students are then led to consider the difference between matter and
R=ETS TN /X, =B force ; the properties of matter,— weight, inertia, divisibilit; orosit
PSR Y | PE=TRRE, HibE, 3P, LA, ’ ,b,l‘?t - e f P ¥, pox . v
» . . . ) compressibility, elasticity ; the various states in which matter can exist,—
S B RO L, ) T, b, IR | O Y o 4 A
- - the solid, liquid, and gaseous; the necessity for a uniform measurement of
3 | V=R —BL EEMET AL B ke length. vol d weight. and the method | loved - th
ength, volume, and weight, and the methods commonly employed ;— the
S, W= T 3/ R | o o o
- . aphical method of compounding and resolving force ; the action of
A/ER. RBR=K7 i/ BLTHEAN =R, g:ap‘t ; experimental metiods of tgleterm‘n‘n theg centre of gravity ; the
VILY, eX] 1 111! V1 bl
ROV B R VS T B e gravity: exp ¢ feemmng graviy
laws of the pendulum, and of falling bodies.
During the rest of their General Course the students are taken through a
TR ERRE= AT Hdx /B B N FEBR NI FER =7k | course of lectures on Natural Philosophy, in which the subjects are treated
?ﬁ%/ﬁ%%%’ﬁ"f T T HHER /BE= | by the aid of mathematical analysis as well as by experimental
4 | 7, FEBAOVET ) BTN FE = 42 40 | demonstrations, and in order to fix the knowledge they have acquired more
BA I RE Y IVTEA YT AM#E | firmly in their minds, the students are allowed as much as possible to
LIV /RRE L repeat the experiments performed during the lectures. / The following
subjects are treated of ;
s | [E R L ek, f15 @)%, #1717, #77 | Dynamics of Solids and Fluids ([F]) .— Kinematics GE®)), kinetics ([7]),
L WRER )T W AE) ) &UE statics ([A]) , hydrostatics ([fl) , hydrokinetics ([7]), pneumatics (225 /) %) .
Heat ([7]).— Thermometry GREEWE), calorimetry (FARHIE), hygrometry
6 — B\ OBRIESE. JEAE BRI, WHE. ik | GRE R E), latent heat (Ei#L), laws of radiant heat (i HZA D LRI,
B B B R R E TS EE /iB5a% | thermodynamics ([/]), conservation and dissipation of energy (= /L —0
PrAF LR, &e.
Magnetism and Electricity ([F) .— Frictional electricity ([dl), voltaic
| AR M EER  BEEER, MER, EPEA, | electricity (R/L# % %), atmospheric electricity ([fl), magneto-electricity
TR, TR, BVER. BUEES ([1), electro-magnetism ([f]), thermo-electricity ([F]), electro-chemistry (%
k), &c.
s | G5 DS BT, YRR /RS | Light ([7]) . — Geometrical optics ([7]), physical optics ([A]), the construction
ek, BT and uses of optical instruments (), spectrum analysis (A~<7L5347) | &e.
9 s Acoustics (572#), — including the Physical Theory of Music (£ 4H
— EHAEF
A G ).
10 | — K& RemE L Meteorology and Climatology (K5 #E5UE) .
" Astronomy (K3(%:). — Plane and Physical astronomy (V- K 3%, #HIK
11 | — 2% N
).
e _ o . | In the third year the students are taught the applications of the higher
A= AT AT HILT AT | DI )% mey ) ¢ ppean 8
T H )2 R = AL S TR . X mathematics to Natural Philosophy, more especially to the different
ST — AT ML AN
12 branches of dynamics, and thermo-dynamics. They will also be assisted in

BT T HGR =R T PR 2V T | TR
T b BA RBRG =T 2 T R

carrying out such physical investigations in the Laboratory as have

connection with the professional studies in which they are engaged.

HiFT: 3 1 0 1883 3% #ilI|& Calendar (285,
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J12# % #F5 LT Dynamics & L. 2D 5 BIEAKIZBET % J)°¢ % Mechanics &3 % 775z AV T
BN, ORIV X VOGHE R o TS, FRD X 51z, 1 AR E R A EE):
LEvE, RIS [HOK] BHAS T IR T, BEEHR NS ) THS 5,

TAEPE LT T NAI (No 10, 11) IZM7B82IE, 76 FEHE LT TR LIIER, 83 4EITId 1 4F
EEMTHAONDZLIZRHS>TVEDT, XSO N3 IZHEENDZLITR T,

No.6 LLIR&IE, F& A E T8 4EH LT F /NI (No.12) Bk A—ThB, LA, =—T %L
OREPNETTERD O TS REMNEEH DD T, TNLIEDOT T NRIE, R & dhEro I,
b LIZEBLPPERLEDR S LR,

B BhBrh B 80 ) 12 THIE AR 3 Y [ AR = H = BV BRAEEE ARk
SERAEEEL IZOWT TARRKEE . BT Y SR ) a7 567, B BvEs
FHFERFE R WA FFE=V T, HEEENT I YV aVRE  MBETH+LY | &H 5.
No.6 DY DI L No.7 IO, =7 bV LE [T FVRS / il §
BOBT T x FNEREZFHL TITONEDTH D, 3 FELEDHRITONTIE, £ 5 D No.12
ZEEE TH¥REBNY ) R DB 2 2B EMENTWS, [ifgD T EEsE
FREERHIE Tl 3 RN BV T NREREGR AR R B B S | OfEEIT-o T2
LLTn5,

1881 4F, 1882 AED T I NRBEFANWET T LB TERVS, v — T ¥ VB TERER 2RI L 7=
#%. T 24EMIZB VT, TTIT 83 4EY F/NRITZ o e BIZRRE S ThEF-OER 512 X W fTbN T
WEEEZOND ET3FEEDRED TR LT T /NAN022 LR CHEDT F/RR(£S O
No.12) ZLER>T, oIk VilEDONEZDTHA S,

IV. 1885 (BA/R 18) 4 ARX I INREMX I T NR

1884 44 HDTF/NR G, 1883 4L FNAP B RE B LT, MBRDT FNRRIZONT L
AL TVSA, A b5 L b REVDIFBIET FNRTH o7, 1884 4L T /3A & 1885
R Y T AR, BB HNOIHBIZOWTIE, HTOREVERWER S5, 1ZIEN—TH 5,
F 72 1885 AFITIE, FISL, WX T TR ELITHT>THBY . NENIZIEFT L THWSDT, 1885 42
DW T FNRIZ, 1884 TR L TN L AR T LB TE S,

1884 AEDFEMNNZIZ, THI%) LR E LT T I HEE %t GHEEERL THEX
T HMEERE LT Tt MMilish), Mk eBK LY M40z LT IT¥%t:
hErR) 11 AHSITF O TV, GHIE. 1883 47 8 HIT MY R b BIF¥] #iRE U TILIRAY ke
CELELTZDTH D06, 1883 DY TNRABERT DT LB TERP S TD, 1884 4% 4 H LR
Tl [Bl%] HhoBERE LTARBHIF b, BPEREOhL AL R> TS,



30 Wik 1E#

< 6-1. 1885 &£ [E - 1 FABEHIRKREE (TR = 6-2. 1885 &£ & - | FAEKXHYRME (TR

7 % K K % 7 % K K S
8:00-9:00 | 42 Dixon | #7/Dixon | #7#/Dixon | 46#/Dixon | 357#/Dixon 8:00900 | se2/Dixon | 947/Dixon | #3/Dixon | 33E/MDixon | ¥57/MDixon
9:00-10:00 9:00-10:00
10:00-11:00 10:00-11:00

BeHfER |BoEmes |BeEiER |Bermes | mopmes WS |Bermes |Boemes |Bermes |Bermes
11:00-12:00 7 ﬁ éﬁ(r ? j;(l ? j;(l ? j;(l ? 11:0012:001&1 ? j;(l ? j;(l ? j;(l ? j;(l ?
13:00-14:00 | ASTHFIEA | ATF/R | ARHFEK | AT | AT /RR 13:00-14:00 e e

ERERY | L kBRI
:00-15: :00-15: B
14:00-15:00 14:00-15:00 [P [ 5142 [P

HE S E5E LTS E5E N [

15:00-16:00| 7 BHS & BHEE &R 15:00-16:00 | B/ B
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K 6-1~81F. 1885 AEETRHTHBITHEM « 2] (£ 6-1~4). BROHMB 3 440D 5 b 1K
FREBRTERORN] - £ (£6-5~8), ZNZhORBIREZ R LD TH S, EHH 1
AR ZWIOBIEAE IS U, B 2 A2 ED I & A0 LS, ARSI
Koo BEAZEHPND THY] BEETATVS, 3 FEEEBIBVL TR, BARRRL BEXT¥ER
EHITK « KIEHICE ARG ICB O TEHPIEERL R AR L. LIk, WrRlE bic
GHPBAREE ALY LA, BRSPS EICBE LT, EH. EFRICbE > TESR5RY

Tz TEAABRGICBIT 2 HY « ERIFEAFEH S N, Gl P, RO S U<y
HTEBINEDTHA 5,

1885 4EJEE 1L, FHBIHI L Calendar 234> TV T, A+ 7l & BV ITHE - THERI§I &2 1
T % T EATELD, 1884 T ONTILFHERII L R T Z 2R o 72 b DD, 1885 4 EEIFH]
HRLIZER —TH ok, TD DB, 1884 4 H b OFIAEZ L, FEHA L & 72 o TIW A,
1883 AEEITH] Ee . 2 AR DOWTIZ PP Y U, 3 AZEB RS TR, 94 « FEBRITHERT &
DOoTWEDTH D, ¥ TNRSTDX S EFETHBRP . BRI LLER-T3 ANITXD
kTR SN ELDEEZBND,

S, BT T NRRL BITHERTE D 1885 AET T NARLR G, BIRPBENEBED X S IT8LL
ez TNT 5, K71, 1883 4T F /AR LMERITHIL « LT FNRZRBERTZLDOTH
%,

HE IR E K BEDo TRV, TRIO 2 ERTIE. EBEHEe 28 L Tz RT5
D, VAEEOZE T EHE. FILT T RAD No.2 b FRBI% L ZOFERNZ. Z O B4R 34
& R % 1 TEE R BIZ B W T T 5 2 & LB TE 5, 2 AL TIREBRIER 2R
L. THEMifRBeeae il L TREERITS LE D (No3). 34EETIE, FRIRF L L
WRENZ BT DI LICE > T FRIZK > TR ONEHBLERFTRIT T LR, HITH
ZEAHLUCGEHSZHERT 22 L 2%5, LLTVS (Noi5). LML, ZORBICHYEET
LHEMIOSHT A EBEREINTNS, SFETOYINRZE R idid TH D, BRIE
ZBWTE, H%0 5 bBEBREOLENRRHP TP B THA 9,

1883 4T F R LT b v DRHRIZING L2 Z & 2 H5RE L7225, hifgk 3 12 bigife k5
IZ. Dynamics BBED S ZNZANEIZEDD THHR LD TH o, HREANHHHZ L DLW Z
NAEROBRBRERE L S A2 b LR, LaL, 1885 4E (BXON 1884 4F) ¥ I NRIZAHE
LENRIZR> TS, IINRITHBIFbNEHBRA Z KT 5 L (Hi#% 3 2#). 76 48
10 HYF 732 (A) TR 228 HATH DB, 1885 EDZFNTIX 122 A, (B) I L TikZ
NZNITHH & SSIHH &> THB Y #H Y I NROEBHATHEI LD 2P LTH B8,
HEZERNIT XLV EHERLDTH- T,
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No. EiENIE XXIX. NATURAL PHILOSOPHY.

HJLTE S ) R B = LT = The‘general' course of NaturaAil Phllosophy extends over the first two years of theA stuAdents
1 . curriculum ; and knowledge is imparted partly by lectures, and partly by instruction in the

7\ iR =K T 2 TR A .
Natural Philosophy laboratory.

TR RS AT N IR T s, BT ) s . . . .

2 | s m e T B IR T . BT The first year’s course consists chiefly of explanations of facts and principles, of examples and

YT 2 TR A

calculations, and of experimental demonstrations;

TNKERNH VIR =gk T

while the second year’s course is confined to experimental illustrations and to a simple
mathematical treatment of the subject.

i 7 JEaH 3 ) B KA /s

Most or all of the following subjects are lectured upon: —

- A VERL BERARSUR /B SR, Sk,

1. Properties of Matter. (#3{& /P2 =#)t£) — Distinction between solids, liquids, and gases ([# {4
& & /5] = IR, 1876); extension (F5Hifh =4t K M) ; divisibility (4= "[%y . 1876);

4 (P, TR EPE, 1SR, FLME, FEIE . BRI SE T [impenetrability (BHE =R AIAME) 5 weight (i =[7, 1876); inertia (51 =1E1E, 1876); definition
E3 of force (71 /7 5%, 1876); porosity (fL#:=2% L. 1876); compressibility (it = £, 1876);
elasticity (Bitt: =[], 1876).
2. Kinematics. GE®) % =[f]) — Velocity (i £ =[], 1876) ; acceleration (Il =[d], 1876) ;
O W, N i 24y A . e, 750> | composition and resolution of velocities (#E /4y &= E DAL S #, 1876); curvilinear motion
5 |@h, B | IS EAEY, 4 [EIREEhSE /fReT | (Rl = diARES, 1876); projectiles (44 =& 4K, p.50); the hodograph (T6.0:B =7HRK2'57);
%7 simple harmonic motion (¥ — & #L%) = Hi4R &) . p.68); angular velocity (4 % Jif =[7], 1876);
gyrostats (HIEE) =¥ AR AL Y1),
3. Dynamics. (#) /)% =[7) — Newton’s laws of motion (4# X /@il ===—h DI, 1876);
= B I B A R (TR — n?easuliement ?fforce(?ﬁ‘lﬁiffﬁiwi%ﬁ} 1876)§AAttW00d’s machine(fTT.‘W*VTJ&(%ﬁiﬁ\f?é‘TTI*?V
. .. | ROBER, p.42); the pendulum (#Z7-=[Fl, 1876); measurement of gravity (7 7)/{{ll (&) = A,
bR/ Bod, B /M, w7 e K . . g . . , S gy E) -
P 1876); centrifugal force (jat07] =1, 1876): Kepler's laws ([7~7mL K/ =477—0iEAD;
6 |fit, AR EABL AER eI VAT R, i X . o o N . ‘ .
o (M2 B =i T BB L IS T Newtonian theory of\grav\}tatwn(QZER/Eﬁ%ﬂf»Ai*F/@Eﬁ%?EWT p.66); woikAan\d energy (1
L S X FARe# =t dilm ¥ — p.74); parallelogram of forces (11 /AT 5T = DFATIULTE, 1876);
e torque (h17); centre of gravity (#.0»=[F], 1876); mechanical advantages of simple machines (}§i—
TV =k T B B R = BURIHBR O BRI 4%, 1876); friction (=], 1876).
4. Hydrostatics. (UK =ik 71%) — Pascal’s principlel /SAM/L | K FFg =S ATV DJFEE,
W KEEDS 2V K3, [7—735 —|p.91); principle of Archimedes ([7—4737 —2A /33 =T /¥ A7 ADJFHL, p.105); measurements
T | R/, B, TRAL R, SR/ T |of specific gravities (FLT/HIE = EOHIE, 1876); Boyle's law(ﬁf/r/Hf"c/é'f%:?M/m“(EHfJ‘
BB WL g, T AR T A p.170); weight of gases (K& /M =Idl, 1876); barometers (F5 4 =KL E. 1876); siphons (Wi
=" A7, 1876); pumps (115 = [, 1876); balloons (R XUEK =7, 1876).
5. Sound. (75%%%:=[F])— Production and propagation of sound (35 /%4t K biriE=F DA R
T R R R einiE, T M55 R #E, 1876); velocity of sound (5% /3 =[], 1876); difference between musical note and noise Cif
8 i%/?:;t\ 5 IREN M | 25T Ak R = | RS /75 =TA], p.790); measurement of number of vibrations (7% /#EEhEL I (HIE) = [,
ey

VBT LB, Rk, HET A

1876); production of beats ({275 /% =572 D Lk, p.860) ; physical theory of music (F%E=1%
5

VR L BEGR =R, 1876) smusical instruments (3 [F], 1876); the ear (H =[fl, 1876).

~ J‘t ST R BERE, O RO R e
i SREBE, A%, WA, SRS, BAEE. FHJE

6. Light. (t*%=[[)— Intensity of light (7)/3f& =%, p.1007); photometry (Y=Y,
1876); reflection and refraction (/i K B4 =7, 1876); mirrors ($i=[7], 1876); lenses and
prisms (B8« “BEHi=1 1 XE7VX L 1876); images (H =%, pp.932-945); camera obscura (I
F =N A74 7 227, 1876); telescopes and microscopes (P BEiKEE =7, 1876); the eye (H IR
=[rl, 1876).

7. Heat (#A%:=d]) — Temperature ({il/% =], 1876); its effects on the properties of matter (#{f I
BB =W k3 5 1E . 1876); thermometry (521 %% =R I 7E . 1876); measurements of|
expansion of solids, liquids, and gases ([ {4t (45 (4 / AR B2 (&) =7, 1876); absolute

£ B ORE. iR BB BRIR ”T‘ rl@ilﬁﬁi temperature (B IEEVE = #acHEE | p.293); solidification and liquefaction (EfE - f75 M = e[S LA L.
10 SR ERRIIE | FTIEBAE | BEREARL, ¢ %, 1#[1876); condensation and vaporisation (#3ifi - 2896 = il 76 %6 . 1876); latent heat (VIR =1 #4,
it e AN, 5 4[1876); specific heat (LLZA=I[r], 1876); unit quantity of heat (Bl /AN =ZE DO E(L, p.427);
Vi BT AT BB calorimetry (JII#AF = ZEIE | p.426); hygrometry (55 =% H|7E | p.364); conduction of heat
(FA/ {5 =F, 1876); radiation (BA/3F4f =#E4H, 1876); heat a form of energy (FAJ) =% =3/
F—D—JFHE p.454); conservation of energy (B47) /A7 =T F /X —DIRTF, p.450) ; heat-engines

(BT 1B = BB p.467) .
8. Magnetism. (5 [7]) — Magnetic attraction and repulsion (B53./W 51 71 &% Bk 1) =T
I\ BT BER W5 ) I e R BEARBIERFE, |51 /&R 71, p.616); torsion balance (Bi&UAIHAFE=2aUVFE, p.519) ; magnetic induction (B&% /=
11 |BR s . NS /85 BEA 70/ 43I, BRI | = B4R 5% % . 1876); methods of making magnets (A& 47 /8% = A, 1876); distribution of]

A 73, M e BB R S = kT A

magnetism (47 /) /53l =REK /0 4ii . 1876); terrestrial magnetism (MIERRGAT /) =
electro-magnetism (FERFA [, p.635) .

HIEA p.623)3

E VAL EIPIN AT & VINE e Bl A
5. T B, R, K/
RN T BT TR A

9. Frictional Electricity. (FE##E45%:=[7)— Electric attraction and repulsion (7B /W, 5| 11 K Elik
B =88 D5l 1L RT), p.515); torsion balance (FEXFEEFE =AUV FE, p.519); electrostatic
induction (BX/ s =#EF4 . 1876); condensers (FE == 14— 1876) ; Leyden jar (F

FER=747 VA, p.5T1); electrical machmes(eax\ﬁ%ﬁ* [7], 1876); distribution of electricity (&

R/ 5= K530 1876); electrometers ({7 =17+, 1876) ; electrostatic unit of quantity
(AU 2 i = TR O BT, p.782).

+ WER THAAN= KRB,

|G/ = ﬁ/b/\»—:@é’é
W=7, 1876);
ffé/iEEH T—/LR

10. Current Electricity. (ififE5 [7]) — Galvani’s discovery ([ /L =
F., p.644); voltaic batteries (it &t =R /L% &, 1876); secondary batteries (.
5 |Oersted’s dlscovery of magnetic effect of currents ([ /L A7 —F | SN

o, T 27 —R | KERMLKNER/FEB, E |7y RIcks, EROBR~DOFEEOI L, p.714); galvanometers (it =it s, 1876); chemical
13 | Rk AL /1 B /MR, ER |effect of currents (FEHEALT:/1EH =H iDL FA1EM, 1876) 5 voltameters (it RINH AL —
KT 1T — L /e, i, AR, |1876) ; heating effect of currents (HHiES) EH =HEITOFMER, 1876); electric light (FXUT ="
[ISEL N {fnu%#v"ﬂﬂ SRR 4T, p.703); Ohm’s law ([T —24) K/ EH= 7J“~L\V)‘ 21, 1876); electro-metallurgy (FE§EE = ESIA
4, 1876); thermoelectric currents (Ff: = 1876); induction currents (FAA I = i HE
ifit, 1876); telegraphs and telephones {x{ZH - {x itk = 54 (1876) LB ) .
- T
,lf &; :/i\j\%g L/ii )ib 5,;&H ,,% 11. Mechanics. (£%)— The mathematical treatment (## |- /#ii) of the subjects mentioned in
N 2/ E 3 b n(TRR 4
14 Fn AFERET NS S | (2) and (3). The text-book employed is Todhunter’s "Mechanics for Beginners" ([~ >4 L K/

EAOSANE ¥ VS

KYPRETF =T HPBRETIE A 2
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The course for the Higher Natural Philosophy class extends over the whole of the third year./ As
the more advanced study of Natural Philosophy implies, in a large measure, the acquirement of]|
both experimental skill and that mathematical power by which one enabled to translate actual

15 FUUTET7HBINT EAL JBRE =T | %3 /)71 |facts into mathematical language, or vice versa, the teaching is directed, as far as possible,
TETYNANTA, B BET AT T ={& H |towards the attainment of these ends. Special attention is also given to the applications of Natural
ANV IFIET R AN T EA Philosophy to engineering.

This course is divided for for convenience into two partsi—/(a), The Summer Course.— This course

TR L% | refers to the practical work in the Natural Philosophy laboratory, which consists in the actual
7 FE R /B |execution by students of experimental exercises and researches under the superintendence of the
JB13%7 4% | Professor of Natural Philosophy and the Instructor in Natural Philosophy. As it is by overcoming

16

*‘/)& f& Hﬁf’ﬂAH-?ﬂ%Alh
T B FET IS AN B G T A AT AL
FV

WYL TR =]

difficulties that arise in proceeding with experimental investigations that students acquire a true
knowledge of physics, which will enable them to apply physical principles to the professional work
in which they will afterwards be engaged, every facility is given to the students to carry out such
investigations.

A ARSI T N L =528 2L S 3

(b).The Winter Course.— The examination and explanation, by means of mathematics, of the
results of the practical work done by the students in the Natural Philosophy laboratory during the

Rt B L=RT 2 TR 2 T . . .
summer course, combined with a series of lectures.
Some of the following subjects are lectured on : —
1. Dynamics. (#)7)°%=[il)— Moment of force (#)%=730D%E—A>F, p.74); moment of momentum
" () /)% = f&B ik, p.75); conservation of energy ({fifif /{17 == F/LF—{#7F, 1876); moment of
15 | e s inertia. (177 /B {2 — 4> b, 1876); radius of gyration (FHRE(E—IEEE, 1876): the
,%7%1”% . t N ballistic pendulum (FEFEHE =il -, 1876); the compound pendulum (ﬁjr’ﬁ}ﬁ?—f@ﬂﬁ%‘ p58);
e convertibility of the centres of oscillation and suspension ( #1 s MEB) =/ A =RE O 0L, DY
OHPLOFRRE, 1876).
2. Thermodynamics. (FAf)/1%:=#471%%) — Establishment of the dynamical theory of heat (
. N . e » B ATE =D S EER OAIRE | p.447); first and second laws of thermodynamics (@) /)% /55—
R R R LR kA0 %5—. 5 A, 1876); Carnots function (17—~ NS/~ T1/—OIWEL,
19 g E!;/H(:/H%Wﬂﬁﬂjjﬂzﬁjl%ﬁiﬂ; ;}‘;}j/ﬁiﬁ p.453); Thomson’s absolute scale of temperatures (b2 K/ B IEBRIR A = b LY 2 Ok RE,
&I‘:i%%/@;ﬁﬁéﬁ_u N p.293); Joule’s determination of dynarnlcal equivalent of heat (3= — /L /EkIIE ) R T E =
" /:L——/l/k FHEDME Y B OHIE, p.452); conservation and dissipation of energy (34 /) /{17 & il
ke M = = 1L — OPRTE (p. 450)&%&(;: 466)) .
= EAE Y I CE S T Eorfie(cjt_r;;t/a}t;crsj%i?:fgi— [y . (*#)— Electric FOte;ti31$§% i{\'fﬁ}fT)#linfsg electr)ic
20 | . SRS /B iuﬁ/Am\ HE o > (5 T L #}}_ 1826 equipotential surface (& -4 / i fE A 1876
ST A specific inductive capacity (XU =/t = %%f\ 1876) yrelcctrostatlc units (§f8E S /AN =
e HiiZ, 1876); electrostatic measurements (e /) /I = FFESUE, p.519).
4. Magnetism. (f#5%%= 7)) — Magnetic potential (5% =07, 1876); lines of magnetic force (f
W R BRI ERER ) JT R, R | K1/ J7 =5 71#4. 1876); magnetic equipotential surfaces (&P T =467, 1876);
a1 /TR, Aﬂ@ 57/ 53 i, Hi BRI ) 5855 /3 | unit pole (ALK = Hi(ZfHi, 1876); distribution of magnetism (5 71/ 73k =53 | 1876)
£ BRI M | AU | BEAUEIEPESE T | measurement of intensity of terrestrial magnetism (HUERTES 75055 /3 8 = HiURE S8 1 o0 ) &
A p.624) ; measurement of magnetic moment, magnetic susceptibility, magnetic permeability. (4
KB B BERUREE, BERGEE N = BT — A b (p.661) . BEALF (p.638)  iBREEOHIE)
5. Electro-magnetism. (R 7=[[)— Electro-magnetic units (FEBZE /AL =ERBLHAL, 1876);
o " s electro-magnetic measurements (B /Il = TERESUIE , p. 782) comparisons of electrostatic
o %fqu{“ /fé;;/mgmﬁﬁfi{i@w&/\wﬂ and electro-magnetic units (§ 50 M EEREANL (HAL) / LL#k=[F], 1876); recent development of]
929 ﬁ (9 — I U,://\G#IMR A . (7 umfo}fm systexp of units of electric measurement (&I /4%7 EANZ AT =TI BT HE
\#A\[(. ‘#"Fiﬁ'l“'/%é\uﬂ R %% SIE DK — AT RDFEE) — the Ohm, Ampére, Volt, Farad, Coulomb, Watt, and Joule ([7—24
P ) : e K, [T oV TR I, [/ a— A1 TP RS B = — L, 727 R,
> T7IR, 7a—r Uyh, Y2—/L); magneto- and dynamo-machines (47 - FEHE =~ 7 1 NE B
(p.766) &' A FEJETHE) ; electromotors (FEXH = HLKE—4—, p.710).
6. Physical Optics. (52 =[7])— Reflection and refraction explained as consequences of the
undulatory theory of light (J% =HET I SR BT/ B = OB BIEA S SN D SR L
NOWEE IREEL=0ET O BN K e R AT /@ 37, 1876); dispersion O /AT =431k, 1876) ; achromatism O /{4 =341, p.995); spectrum (A
23 R fc/*ﬁﬁ\ e Ptn (AT IV) R 288, |~/ ML (RFEHR) . 1876); interference A/ 288 =T p.1012); measurement of wave-length of

PR, e /RIS, BT, b o, P
oyt HEER SRR, RO T A

light Ot /B = X0 EOHIE, 1876); measurement of velocity of light (/i & Il vk = e d oD
HI7E , p.878); double refraction (—HEJE 4T =[], 1876) ; polarisation (. /53 fii =1t p.1032) ;
plane of polarization (*¥-ifi 43 # = {f Y. *-ifi . p.1034); rotation of plane of polarization (fBIER /3185 = {f
SEFf O[AlES, p.1045) ; electro-magnetic theory of light (FE& 5 = Y OERK M im p.782).

HiFT: 22 1 0 1885 43 HIL Calendar (242,

£3DX5IC

1883 AR LS T /NATIE, 1876 4E 10 HHE LY 5
R, XS NEHEMEOHAPEITF O TV E

NZ Lk — 72 B R4
S, ZNHDIEB L 1885 4EY T /N R TIE IR

SNTWVD. EHHIXZ ORHY O TR ARAEITIZHZ D BEPR LRI b D LW L Tzd

THA9., £/, Tthe properties of matter etc.] D9 H., letc. |
LT TINAZRERTLDRD X 51T, ZoITIZREHA -
BEENTND, TT hUiE, BY¥AS
Holbo LHENT D55,

LB Z &izd Ll LTl
extension (ZEFAE) & impenetrability (AW ALE) BTN TNS,

CHEDBHHP R o, 76 4¢
Witk « SFC. )L #RY AR EDIH
WIC ADRTO 1 AERINTHEL L TB T 5 &5 KIXA

HH S, 85 ET T ARRIZBNWTE 7 O Nod LIBETHEHNCER Y LI
L7=DTHA 9, [the properties of matter ] (#ik) 2B L T,
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1876 LB TIEO~Q (HFR) DB % 1 AFERMITIT > TV DA, 85 ARIZIZ I ORAID
BTG 2R B, BUR, BEEARGROME)ER HIZ LHIUT LR, BEAGR, L
YR Z DL DD Z Y TS LB TE R, RLEBRANEZD B[ LK
THo7ehH 9. £k 3 DL, 1876 HET T /NRATIE, NFAITHY T 508 % Kinematics &
Dynamics IZX45 L. #%#& % & 51T Fundamental, Statics. Kinetics @ 3 DIZX 5y L TWEA, 85
ETIXZNS 3 K47D Dynamics OHIZER SN TS, F7=. Hydrostatics, Hydrokinetics.
Pneumatics IZDWT b, 85 43 T /3 Z Tl Hydrostatics ON& DIZHERI SN, T DB OBIRICH
BRABENAEBE E LTHIF O TS, THIZH LT, 76 4T T AR TIITERS., OITRE
NTVB LI, LHROERBEABBTOENTNDITT ERL,

Heat DIHHBUZ. 85 4ES TR TR L TV B MEDDE R TE IR TLEDIPB X 51T,
BE TR, BRRIRT 2 DICHEERMROABEIT 5N THEDIZH LT, §iE TIREEDH
BERROEIN & &b, K, B, ATmA. KROEPSRE, T b OBERE %2 GE
b L BBIRT B 720D HARGERL BB E L TWS, Light GEIADEY:) 12OV T BRI,
76 AL F A TIREARFIBZ .

7272 L. Magnetism, Frictional Electricity (Static). Current Electricity (Current) IZB L Tl&. 85
T TNRRARZBNTS 76 4L T 3R L RIICHAR G BEOE#HD S < 78> T b, TRIBIET
. FBEE L TERREHEZPEIRT Z EICEABBIN. ZOBLOMERIHIIDZ <
. 3HEIRBE LD L EXAbND,

T (Sound, Acoustics) IZDWTI, WifE & b ITHAFHNIAZR <, RTS8
WAL,

BRED X 51T, 144 & 2 A ETIRRE S EA R > TE Y L 14 L 2 47EIT No.4~No.13 (K
7) DR —FH B % TN TND JFEHTIE DN THIRIZIT S 2D K 5 IZHD B H5, ¥ T /R RITHE
THEHHNIZ I8 & 117 T Appendixes] @ Examination Papers™ | 22 5., 1 AED I H 2 7 D No.4
D TFDIER TEREPEDONTZZ LB I PP LD,

8 IF, ISSSAFED 1 4EA & 2 4R E Rk & U Bl R E 2 B E Bz Ei L= b
ThHD. ROJIHERHE. £ 8 ORBRFIEERS I D Kinematics D 1 H & 2 MHZHFIRLZD
DT, ZNZIHEE L INEEDERK. K RTT 7 OREk L S EENC B 2 g iz 3 5 M
ETH5,

Kinematics.
1. Define velocity and acceleration. Explain fully how velocity is measured (1) when it is uniform
and (2) when it is variable.
2. Explain what is meant by the Hodograph of a body moving in any orbit ; and prove that the

. . . . . . . . . v?
acceleration of a body moving with uniform velocity V in a circle of radius R is equal to e
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KOITXD L. IFEBRETR T D No9 DHFEETEHRZTVD, LA L 2 4B TY Light
& Sound BHEINTEY. ThHORHO—HIX 2 FLICFbBEhELD L EX HNBH,
No.11~13 DFBIEIZDOWTIE, £ 8 25 2 FEBRMTREINZI LA S, No.l0 D Heat
ZOWTIE, EERFHBENRP 7D T, EHLDETHEAONEPARATHEH, 2 4
AT Light & Sound DEZENTTONTE LHIBTT D &, T FNRDOFKIEA S LT Heat 13 2 4542
BETHAONZZ LITRD. RO X 51T, A 2 FEDORET N TEEYB L. TF R b
. I8 AEEICFIH S NIET T ¥ FNFREFLHTVINTHA 5,

% 8. 1885 FEEFH RS

First Year Students Second Year Students
MR = HUBERE 2B MR | s | R HIEELE 208 S |
1 (Dynamics) 8| &M I (Sound) 6| HEF
Il Kinematics 4| EH Il (Light) 7| e
I’ Properties of matter 4| EH 1 (Magnetism/Frictional Electricity) 7| e
m Sound 4| EH 1\% (Current Electricity) 7| e
v Dynamics 4| T \4 (Current Electricity) 5| H#F
\Y% Sound 5| &H Third Year Year Students
VI (Hydrostatics) 4| iy | EEEES HIEELE S0 S |
Vil Light 5| HH I Properties of matter 8| E&H
VI (Hydrostatics) 5| I Elasticity 3| &M
IX Light 8| &H n’ Heat 3| EH
X (Dynamics/Hydrostatics) 8| Hir il Heat 4| HH

T EHDHDIT, 1 DORELEIC 2 DO B AA MR RASILTNDIE G, o2 THES T2 B2 A VL, JFSUTHA MV TES
TV WO T, BBE N DIGET 50 A EH OHIB T LIcb O,
HiFT: % 1 @ 1885 4 Calendar (285,

No.14 (3£ 7) X Mechanics DIRZETH D, [E¥] LVSFFEPUTOHATNSEE, N¥Lb
NEINTVD, FPAY R TORERIZHERRY: Bz lE5Hd) T =a— Uitk >ThY¥
EEKTASHEL L THS TSN, TOSEFELLTV-72E LTS, Nol4iZk?
L. 1885 AFEE 2 AFEDZHT S THY] 1E, 37CIT | FEBRETRES N T(2) and (3)]
72 B No.5 ? Kinematics & No.6 @ Dynamics % B2l o TRET I EVWSHETH -,
ZDF XA ME. b RNV Z—D TMechanics for Beginners’ | TH o, =—3 ¥ MET TIZ,
FHEZHCEORETTRRA ML LT L TWER, ik 64 0k 51z, hipd, 2 L4
DK+ KIEHD 10 15 30 55 5 12 N E TOEPAFRZEITBWTH L7z, 1878 45 & 1880 4ED Lk
REFEREEBIEIERED 5 HHBHEEEO R, ThZh 143§, 140 SBOBEAR RWE
e Y, RERSZABIEIES Y Th < RO B #XZR A LT, Kinematics X Dynamics 12
BT B AN A 2B T 5 T LIT X > T BRI A TS X ROVIERE 2 H
ZHiBLES & LEDTHA S,

3 HEBRETIE. BDRO X 5 NI D E L IAZRMMERE N TWS, BHICBL Tidk 7
D No.16 [ZRD X 5 ITHHH SN T WD, THIEREE =R T FEERER / IFJE =Rt 1. Z Dt
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THUZH#NEEZ WIRT 52 212k T FEBMIRIE R T S T LT 5 B2 I PR
BZIGHT 22 L 2WREICT 5. HOYBHWMBEBRT I LB TESL LTS, 20k
W, % 67 O XS ICEPNITIZBLAREG MR EORENRL SR> T D, HIRBIROITEE
EREENTVDHOR. FEZOBRMTRERREHMOBNPREETH PO TH S, ik
ZELTOEEIMMOMY TS MBLA LY & mILEE GF BN PR ARET, Elb
LEBITT T RI—RPITHY) HBD TS - BB - Bebkr] 20 Thot.

el TO3EEMYINRBHACHETHL I NARBBADNAT, EXLYR (HERS
B 2EDTF AL L BHBEHHERLTOVE 9. £7 D No20~22 DT FNRANRIZ, [E
KL% BENBRO—H TP A 95 b, FEZEZEMICH « K« SHEHOM 3 5, L0z -
AKRIEHDM 2 HABH#SNTND, ZORHIZ, BRT¥RFEORENLLLIELDTHS.
Tl ziE £ 65 DL CERFRHTIZZORAREENT, ZoRDYIT, MEIERHE N
%8 NEHHEY] (applied mechanics). FDBINANFOEENRE SN TNS, ELRL
P MADT T AR, TERTFRE AR ) T e MR =Y ) &
L. ZOERNC— Bl ERedilh b=k, Bk BREK S AN R B I T 3., SREsH
MRt AR/ MWL e PG, BIEMES TR LHD, B SHHIC THEX/
R R b &R, HER. BAGEERE. e RIS, Bk, BREkE. BRI T R L.
RBEOS 13 HEIZ MEX R R BB L BGR T iy, [ AV TR | KBS A
i bAY VKERE G A AT UT 5% ) E R HD. thomEHIZ. BEE.
EAGHE. WP —7 v, Bk, KERE. BUREIBETIEMANNETH .

No.20~22 1ZZ D EXRLY] Y INRZRMLIELDTHA 5, BDIT- 7 BT
BEO—WTIE, 7 AT = VD TEXK %G (Electricity and Magnetism) & FAY VD [
S J et &am | (Papers on Electrostatics and Magnetism) Z2&E&HE L THHAL, T 1NZ2D
FHEH T b BRI DR E R L 2D e B2 b5,

No.17 DA b BR L AR OEE S EEE ATOVNA, No.18, 19 1%, BRITE T 2 ERH
LEZBND, 3AELWIOK « KIERIZEHARY T IHERICHES S (% 6-8). LK
FRhOEMRL MR, BRTYPREREOZERHITIRES TS, 2 4£BH#O Dynamics
BHFEERIZDIEZNETH oA, No.d8 Tl Mifko iz Bd$ 2 IHE 2 EH481F b h.
LD EERNALRSTVS L, Nol9 IOV Th, BNEOEARL AN 7 —OBETe EDORH
PEENTND,

Fi#8¢ Examination Papers] {2/, [Examination Papers in the Technical Courses] 23&EH T\
%, ZD1d Natural Philosophy. Third Year Students ] & & A R IVOMWHFTIC, RS 8 127
LR EE 2l L T 5, IEFIZEMTH S, 1D [Properties of Matter | DR D H
Tid. BHEBIAICBT ZHEBIT DN, 20D 1 DIT. ZOEMAKEST & Hld 5 i Uiz
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WEIMIZET 5 AR ONWTHHE L, 2V MERRWERE S, BIROKRZELXLVONETDH
%, £l IZBWTIE. BiRE 2175 IRE) 1O v A Y—RitERICHET IMELH o=, FEdk
B, FUHEOFTHTH B, ¥ F/3AD No.18 DR LIZHER > TV, FEBIZY T3R5
D DFEBITONRP>TEDP. EERERUEOMIRIZEET BREMER S NRP o T=Dh. B
AT, LA L, Nol9 DNEE —ET ZRIHITT MR D LINZBWTHI- ST
W3, OIS HRADOHZRD D LD L ANERED, RUED KFELRNVOREER
NETH-o T,

No.23 @ ['Physical Optics [ IZ DWW T, B LA D7 TIXZR W A3, Hi#8 D [ Examination Papers |
@ [Final Examination in Second Year Natural Philosophy | (2 & iz, i HEOREE D h
iz, DEEoRE ] 2 Tt KT 2MEREENTWEDT, 2 4L TH A bz REN:
BdH5b,

BlE. ¥ INRROEBBRRIZDONWTATELN, RIZICEDOBETEMGEOM—PEATEZ
EERILTBI 9,%& 9 IZBWTHIRE AR THH L TELMLY 7 ARITHR S =Bl s,
BIROWBIEGE, £ U CIGERGIMBIARE 2 RS TAL. MLy INAREH DN
N T OB EE 2T T2 D TR <L 1874 SEBRFEDRIL Y T /N A (1876 ARHESL T T /N RITHHE)
D5 B, W% < O HAGERLWIIERRES BT b T 1 4RI, TRbbiED
@~® (. QIOVWTIZHEARESAEINTVSOTHA) IKAETNDHEEZRY KIF. BT
[l CorBHIzhY 3 5 LHBi LTz, ZhZhofls I ARICEIF b HEE S Lz, Ok
TV, Y SR BB R S B R A% T H o T2 LR ER A3 1888 4E123# L 7= ['Vocabulary of
Physical Terms in the Four Languages, English, Japanese, French and German®* 1% & 7=, % 9 (2]
LHLOFBIRMAELH—ETHL T Lzrnd, & MO THELIZHD SR —BOLE]
B, ARRERIZ & b o THIREOH —DHEA TV Z EBM LA TH 5. FERIEEH B O
PEAEZLIZEA S, & IT 1882 ARITHEUREFR, B, Bus ks, TR
WRE B, THE ) ZBTBH = B=wM ) Lo T B, k=20 T 57 Yl
HAFZHNFY P JEVSBED b LICHER 2 (BRI ERITRE) ZRES TR LR,
Bt LD T BT DIT. T TIZEN L SN TO iR R A % 1884 4EITHRTE# Y
BEAL L2 LItk D ), WSRO R URREOM 23k L7z,
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R MXTINROYEZAE. BROYEZAE. RERCVEZAZOXNER

HRER GBS R B A AGER 1888 4|11 1885 4F- 1883 4F 1875 4~ 1874 4
matter W [7] LZIZS ik LUALN ik
solid [ A [ [F] [F] [
liquid AL [F] [F]) BN B A b )]
gas ESUES [7] A [A] ESEIN
extension JERME ) FesE

divisibility Al St e S s o
impenetrability ENEPN S [7] g

weight HE H=Y [i] o i Eit
inertia TEME [F] M e P T
porosity EZ KA Kb DM L L fLE L
compressibility JEAEIE WM i i itk i
elasticity M [A] [F]) [i] [F] []
kinematics T [7] [ [A] ] [7]
velocity R [7] [ )

projectile FEEHA i B

hodograph KKTZT [7] HG.CaEh

simple harmonic motion LR ) ) H—JENE)

angular velocity £ [7] [ 4 JE )

pendulum RF [7] il T A WER

gravity &) [7] [ 7]

work e [7] 1EH

energy TARLF— [7] 57 57

centre of gravity - [l [l [A] [A]

friction PR [7] A JEEH,

hydrostatics NGNS [7] VN S 7] R FRAKF:
specific gravity e [l [l Al

barometer KUERE EED R JENRE JEVRR Bk
siphon PA R [l (A7) | Wik [7]
pump Ko7 [F] A () [

balloon AR JEH IF) [F] [F]
BIRFER L F—% 30 20 14 6 7 3
FHRERUC 560 BRI — R D e (%) 100.0 66.7 46.7 42.9 33.3 20.0
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The knowledge will be imparted by lectures combined with practical instruction in the physical laboratory.

(DDuring the first summer session there will be given as introductory to the study of Natural Philosophy the explanation of familiar natural
phenomena (18 {b /Bl G = — %72 H ARG 0) . for example — day and night (244 /5] =[7]) — heat and cold (%€ /8 =[7]) — summer
and winter (24 = [7]) — wind (Jl = [7]) — rain (ifi = [7]) — lightning and thunder (#55 =[7]) — the tides Gi#fi¥7 =[7)).

@Then will be described the elementary principles on which depend the action of important familiar machines, viz.— clocks and watches (kX
JINHFR A =T R S ERE) — steam engines (K& =[7]) — the telegraph (F5/5 %% =[F])— the printing press (FIfil#k=[F)— and the
object of machines generally (—f&a# atik /EhH =[7)) .

(®Next the students will be led to consider the difference between matter and force (¥ {ANA )~/ 7k B =W'E & ) LD\ V) —the properties of
matter, weight, inertia, divisibility, porosity, compressibility, elasticity (M=t #iPE, 0P, FLVE, MEPE, SPE B LT & %8t b=k,

R PR, ATk, ZALEE, TEREVE, E, pp.21-27) — the various states in which matter can exist, the solid, liquid, and gaseous ({&= [ #
SR FERE Y =B BMAELD DA FERRE, [, A, <K, pp.21-22)— the necessity for a uniform measurement of length, volume, and
weight, and the methods commonly employed (4)/ F 51, K/Iv, BT /L= [A)— ML/ 8 e B2V b= RS, AT, EIOHE—ME DL B
—AYIIE S5 1%, p.10)— the graphical method of compounding and resolving forces (/) DGRk & DRIk, p.12) — the action of gravity (i
JIOEH. p.31) —experimental methods of determining the centre of gravity (/L E D F2ERIY J7 1%, p.33) — the laws of the pendulum, and of
falling bodies (JiE1-&¥% KDL, p.56, p.40).

During the first and second winter sessions will be studied.

@Dynamics. (A.) (' 84J) /¥ =11%)

1. Fundamental (A.) ( Fi— Jit 2l ) First law of motion GEBDF —HI|) — inertia (i1, p.9) — measurement of time (R o> FHl) —
definition of force (/1M &7, p.9) — momentum (EE) k| p.76) — second law of motion GEE)D % —HI, p.69) — absolute and gravitation
measurement of force () D#axHIIE L A PE, p.54) —third law of motion GEBE)DOH; =HI], p.28. p.74).

2. Kinetics.(A.) ( . &) & =#)7)%) Simplest cases of the motion of bodies constrained to move under the action of certain forces, for
example, pendulums (—EDHOIEHO FICBZ & RSz EEB O - Eb il B F 6], #21-, p.56) — centrifugal force (.0 7], p.62)—
elementary ideas regarding energy (= /LX —(ZB 3 5 EAE 3k, pp.75-79)— the mechanical advantage of simple machines estimated from
the principle of the conservation of energy (=1L —{&1F 1 (p.79) A BHEE SV HEMEHEM O BRI 2% (p.224)) .

3.Statics. (A.) (F = 2&7>7=§7)%) Equilibrium (*F-4%, p.35)— simplest cases of forces producing relative rest (FHxH{i% Ik 2 £ 23S D
Feb MiHiZe9i5) — couples (7). p.16)— centre of gravity (ifi.l», p.33)— stable, unstable, and neutral equilibrium (%5« R 5E « 2P,
p.36)— the mechanical powers treated as cases of forces producing equilibrium, lever, wheel and axle, inclined plane, wedge, screw, pulleys
CEfsZ A I3 OFF U CTOMREY /), T2, Bilml i, i (p.41) . #2, 22U, #H#) — elementary ideas of friction (B0 FLfE NG, p.20.,
p.79. p.93).

(®Hydrostatics. (A.) (F FrKk*:={i{k##71%%) Elementary principles on which depend the action of the hydrostatic press, hydraulic wire
testing machines UKJE7' LA (p.93, p.223) | £ A ¥ —iXBRFE O /EF 2B 92 2545 2E) — the floating or sinking of bodies in liquids, from
whence will be derived the ideas of specific gravity, the methods for measuring it, and its practical utility (AT 2B B EDRE, D&
MOTEIZBE T2k, L ENEO T, 0T A AMEAE) LD, pp.87-121) — the principle of the level and its use in surveying UK ¥Egi D
JEEELH IS HFIH pp.123-127).

®Next will be shown the proof that gases have weight and the effects resulting from this ((R=2¢5 =& /) (&) VT2V EALEME 1ERT
FFEA/L==[7l, p.140)— pumps, lifting, forcing (V7 F 7 =W LR~ 79—/ = LR 7| pp.215-221)— barometers (JEFE# =<7t
p.140)— balloons (¥ Ek =[], p.209)— the pressure of air is the same in all directions at the same point (28 /£ /100 5 )\ AT 27T b 77
—=[d], p.105)— aneroids ([ 7 rAK | /852 =7 F AR XEF, p.157) — siphons (H(7R> =[], p.235)— air-pumps (PE&fE=2GR 7,
p.184)— the connection between the pressure, volume, and density of a gas (FLHi{A=/~F JT M K28 Mo MEKE A =AHBHE AL =SIRD £ 7 - 1k
i # R O BIFR, p.170).

(DHeat.(A.) (1 #4=[F]) Difference between temperature and amount of heat (JiLJ% L ZEDIE N, p.255)— sources (Z4) —effects; expansion
of solids, liquids, and gases, change of state (i# %5 ; [ & - {Z i - AR DREHE, IRAEZ (L., p.264) — convection, draught, ventilation, land and sea
breezes, trade winds, currents Gehifi (p.284) | JHJE (p.297) | 4 (p.299) | FEELHE I (p.499) . & 5 JA (p.499) . it (p.499)) — thermometers ;
standard, ordinary, maximum, and minimum GR B ; f2 IR FE G, WliR G, eI &, pp.249-259) — coefficients of expansion, their
determination (H#8E£% %k (p.265) . Z D FHHl) — pyrometers (iR, p.261) — correction for temperature of barometer (& F+ I IE
Pp.266-268) ) — readings (/RE)— unit of heat, specific heat (BAROHT, HEL p.304, p.372) — maximum density of water (KO g%
p.277)— melting and solidification (Flfi# & EEE . p.302) — expansion of water on freezing (Hi#&H12361F 5K D3, p.311)—latent heat of liquids
(R DOEEL, p.303)— freezing mixtures (5, p.305)— evaporation (%t p.317)— pressure of vapour (%%, p.320)— vapour-density (ZX
FJE | p.321)— saturation (ffl1, p.321)— dew (%) — rain (ili) — rain-gauges (Ff it p.382) — dew-point (# s, p.365)— hygrometers (Ji/E ) —
liquefaction of gases (Z{ADiHAL., p.322)— climate how affected by warm wet winds (BREUZ&UEAE D L5728 %5 17 57)>) — boiling (Wi,
p.334)— latent heat of steam (F& DI EA, p.372) — the spheroidal state, and its possible connection with some boiler explosions (A7 =114 /L
JREEL | RAT—fBR L OB O AT REM: | p.344) — freezing by evaporation (KUKIZL AW, p.329)— great artificial cold (77772 A LAY, p.306)
— radiant heat (824, p.386)— cold of mountains ([LI?DO%EX, p.378) — burning glasses (K H L2 X p.390)— reflection of heat and its practical
uses (BAD 5+ &SR AL pp.390-391) — conduction of heat (B\zi, p.414) — warmth of clothes (£ JRD#Z) &, p.423)— preservation of ice CK
DFETE, p.419)— miner’s safety-lamp (85110024 %] | p.418)— methods of artificially producing great heat (A TAJIC@EiRAE L T ik,
p.445).

®0Optics. (Geometrical). (A.) (F ({5 =% :52) Rays of light straight in a uniform medium Ot#RIE— AR T IZFWVTEHR, p.1013)
— shadows (. p.870) — intensity of illumination inversely proportional to square of distance (M (%l — 3\ L ffil, p.881) —
photometers LR, p.811)— laws of reflection (<4, p.883)— the sextant (7543f#. p.892)— artificial horizon (A T/K -, p.884)—
simplest consideration with reference to the images formed by plane, concave, and convex mirrors CT-En#i, [ME#E, timsEic LV RSz i
2B HIAN 522, p.883) — the kaleidoscope (7 %85, p.890) — use of reflectors to increase the light of lamps (kT k% B <3572 D KK 850>
FIH . p.904)— laws of refraction (T T4l p.910) — simplest ideas regarding prisms and lenses (7'URX ALl > XIZR 42 Hbff ik,
Pp.920-929) — the camera lucida and camera obscura (W ATV A ENATHT AT p.916, p.942)— telescopes (i, p.958) — microscopes
(PEM%EE, p.944) — the eye (H . p.946) — defective vision how remedied (#i 3 [# 54 56 1E 9% J774, p.952) —the stereoscope (M {A#, p.948).

©@Magnetism. (A.) ( | #i%=[7) Magnets, natural, artificial CRI&RBEA . A LA, p.612)— poles and neutral parts (B 37, p.616) —
induction (7%, p.617)— formation of magnets (%47 DAL, p.614) — the earth a magnet (51 &L COHIER, p.616)— declination (ffif4. p.615)
— inclination ({Rff, p.615).
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0)Electricity. (A.) (F & =Iq))

1. Static.(— AZTVIA=#E5) — Sources (i, p.609)— dual character (&%, p.507)— electroscopes (H# %%, p.516)— insulation (f:
#. p.507)— induction (%, p.513), specific inductive capacity (#iE=:, p.577)— electrophorus (%4, p.543)— condensers (=17 > H—,
p.567)— electrical machines (F5 %, p.533)— distribution of electricity on conductors CE{K FDFES 531, p.528).

2. Current. (. jfi#i& =[7]) — Definition of an electric current (FEEDE %, p.512) — properties of ; magnetic, heating, chemical (B, MNEAE

i AL B OKE) — galvanoscopes (11 #%) — galvanometers (Fiifi#t. p.656)— voltameter (7R /L ¥ A—%—_ p.738) — practlcal applications of
current electricity to telegraphy, blasting, chemistry, electrotyping, electroplating (FEFODOTEIGHE, 1Ak, (b2, Rk, BEAAVF~OFEHIEH,
pp.714-746) — conduction (&, p.648) — resistance (HE#1, p.666) — electromotive force (#2771, p.643) — electrometers (FE 73, p.591)—
Ohm’s law (A — 20 #:H, p.665)— different kinds of electrometers compared (%R0 #ALZHL#E, pp.591-598) —batteries, Volta’s, Smee’s,
Daniell’s, Grove’s, Bunsen’s &c., magneto-electric machines (R/L4#/307 ) — (p.645) \ AXI— w7 ) — F =7 U—(p.649) , 7 1—7 /w7
V—(p.650) , 7>/ T — (p.650) % % | BSTE XM (p.706) ) — secondary currents (IR, p.752).

(@Kinematics, or the science of motion. (A.) (1 B =[F]) Velocity uniform, and accelerated (% #GER), HIEEE) | p.44, p.50)— motion in
a circle (['73E®), p.75)— angular velocity (F3# %, p.75)— composition of velocities GEE A k. p.52).

@Acoustics. (A.) (F F 7% =5%) Nature of sound (5 D4FH . p.785)— mode of propagation ({=fEFHE, p.793) — velocity G/ p.793)
7wave-length (I £ p.793)— reflection (54, p.806) — echo (==—_ p.807)— the ear (H . p.810)— loudness (F D KEX, p.816)— pitch (F D=
. p.816) — resonance (1, p.833) — character or timbre of the sound (7%, p.817) —musical instruments C##5, p.818).

@Durmg the first summer and winter sessions the instruction will be given almost entirely by means of experiments— during the second
winter session it will be partly experimental and partly mathematical— during the third winter session will be taught those branches of
Natural Philosophy which, from the amount of mathematical or general scientific knowledge required, cannot be treated in an elementary
class ;—viz:

(@DMagnetism. (B.) (¢, % =1F) Unit pole (N4, p.758)— lines of force (/1. p.560)— magnetic potential (f&{\, p.618)— importance of
knowledge of magnetic field in practical telegraphy (J2BRDE(F 1235 1) DR (p.620) 12 B35 503#% > H Zid4:) — coefficients of magnetic induction
(B AR, p.617, p.781).

(BElectricity. (B.) (2. EX=f) Exact measurement of electric quantity, density, resultant force, potential, electromotlve force, capacity,
currents, and resistances (%t (p.528) . H/% (p.528) . A 71 (p.560) . RT3+ /L (p.559) | L /) (p.643) | & (p.565) | it (pp.656-664) |
HEPT (p.665) D IEHEZR ) — lines of force, and equipotential surfaces (JJ#E% (7 Hi, p.561)— electrostatic and electromagnetie systems of
units (§fr 5 & B O BT R | p.779) — other systems (ftf.oD Hifif %) — measurement of the action of currents on magnets, magnets on
currents, and currents on currents (5 ¥t O B A7 (2 5k 35 1F L BE A 0 E I3 S AF L B o B AR O JIlE . pp.750-766) —
electrodynamometers (i) /15+) — thermo-electricity, neutral points (BAFEX (p.652) . FA74).

(®Kinematics. (B.) (& @i =[i) Projectiles (J&#{&. p.50)— total acceleration (#& /N /%)— the hodograph (F"K2'Z7)— composition of
accelerations (NE DO, pp.56-71)— tangential and normal components of acceleration (JIFH% D UIFRA sy LMK SY)

@Dynamics. (B.) (& #J) /8 =7)%)

1. Kinetics. (B.) (— #)iE=#)/1%) Impact (fi2%)— moment of inertia, radius of gyration (IEI:DE—A b (p.74) | Bl 4) — D’Alembert’s
principle (¥ 7> —/ LD J5{#) — motion of the centre of gravity of a system of particles (' sz D H.LOIEH), p.60)— rotation round a fixed axis
([ ElHo B0 O, p.74) — reciprocal relation of the centres of oscillation and suspension (#EDO H.0xE-20 D H O A BHE, p.60)— the
ballistic pendulum (&4 1) — centre of percussion JTHOH.L, p.76).

2. Statics. (B.) (. A¥ 7V 7 A=§#711"#) Resolution of forces along axes (fiix\ 0> /1D /3fi#)— equation of equilibrium (V&R —
calculation of the position of the centre of gravity of solids ({4 & /LM # D5 | p.34)— conditions of sensibility and stability of balances (K
FEOREE L2 EMED S, p.80)— investigations of the effects produced by friction in the mechanical advantage of machines (B OMERRIFI 2%
(p.224) (ZBIL THEEHEN G 7253 R DAJF4E) — strength of materials (B £+ /)%) — alteration of form, and rupture by stress (i JJIZRDTIRZ L E
i) — the catenary (JRTEAR) .

3. Hydrokinetics. (B.) (= /K#/#i=1ii{k#)/)%) The few questions that can be treated without the aid of the differential and integral
calculus (FET/r 2R LRV CHROIRZ 5 =, = ORE).

4. Hydrostatics. (B.) (U /KEL=}i{A&#%71%%) Centre of pressure (J£7]9.0s, p.102)— metacentre (A% 4 —_ p.110 (IiE) ) — capillarity (B
15, pp.122-139) — barometer-corrections (&£ #Hfl I, p.150) — determination of heights from the variation of barometric pressure (&£ %1k
\Z LD mBIE, p.161).

@Heat. (B.) (&, #\=[7]) Laws of cooling (4 X17:H, p.386) — different kinds of heat rays (% fEZ\#, p.395) — specific heat at constant
pressure, or at constant volume (— & /7H L —E MO FTOLLEA, p.427)— elementary principles of thermo-dynamics, first and second
laws (B 250 JEREEE, 200220045 — 45 —HI|, pp.445-448)— application to air and steam engines. (44U B0/ KBEBI ~DIE ], p.467)

@O0ptics (Geometrical). (B.) (& {22 =5%/):%) Investigations regarding spherical aberration, how avoided in optical instruments (£k
I ER LY )‘ﬁ‘?’%%bﬁLlijh‘élﬂjﬂ:jﬂi-;v)ﬁﬁ%‘ pp.894-939) — oblique pencils (£ 3, p.936) — comparison of the magnifying power of
telescopes, microscopes (4%, BEAMEE D5 #%, p.951) — application of the principles of optics to the construction of lanterns for
lighthouses &c (k] 3% DA K= ~OWFIFEL O, p.769).

@Optics (Physical) . (B.) (. ZEFLY:=#F1E") Spectrum analysis, use in chemistry (A2 MVo3#7 ALHIZI1T 2FIH | pp.973-994) —
chromatic aberration, how to avoid (fall7£EZ DBA IE Sk, pp.994-997) — polarization, and its use in chemical analysis (>t S22 HTIZ 51
ZFIH. pp.1031-1045)— double refraction ( —HJE T, p.926)— diffraction ([al#7, p.1024) — undulatory theory (J%&#i, p.1012) — connection
between colour and wave length (2.3 £ OB, p.1008).

@Astronomy as applied to Geodesic Survey.(B.) (& i KL= ~DIEH D= DRIL:) Description of instruments employed
sextant, theodolite &c., artificial horizon (f# FHiE H.odFeik | /<736 (p.892) | #&fERE (p.971) %, A LK -4 (p.884) — definition of terms (HFED
#%)— solar, sidereal, and civil day, and conversion of time reckoned in one system into time reckoned in accordance with either of the other
two KBS H IR A L H A &L — D OBETHA LR Z Ao 2 SOFEIZHE> TEHFLLIZIFH ~DfEd) — corrections for refraction, parallax
&c. JRYTHIE, HZEM1E%, p.1021, p.986) — determination of latitude, local time, longitude (/£ (p.33) | #1515, FREDHIE (p.878) ) — finding
the direction of the meridian, and the variation of the compass (--2F#-D J5 [A] S §GHE O f 754 T ~<%. p.615).

@During the third session each of the students will only attend those portions of the above course that have especial connection with the
profession he has chosen.
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