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1-1; EHOLROY) Y B % (a relay of the electric string cables, @ JR-Kozoji Station.
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1-2(a); BEHEOZEHROIE 13K 500kgW( Torque, Leverage) , @ JR-Ozone Station.

An electric string placed under a tension of 500kgW.

1-2(b); K729k % % % Jiik(a Leverage system) , @ JR-Ozone Station.
500kgW D8RS % 23 H12iE, AMUOERIZ 7 5 38 D 13 kg LEED> 2
2T, IOHALO TkgW(F a7 T AHH)| (XA — MWEOENLTIXZR0,

1 kgW L, fl==-h> (N) IZHYTHN?



1-3; a Climbing Crane ( Torque )
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A load-capacity vs. a Working Radius
an under-construction new Campus, @ Nagoya University, Feb. 2011.



(2) =XVX—REFN REH, MBZRXVF— BBTRLX— Bz xLX—)

Energy conservation Law ( Potential energy, Kinetic energy,

Thermal energy)

WA — L - ERVR—L] (EDOXT) & [BFE- EURVE] (F)
Elastic Ball and inelastic Ball; What has a potential energy of an inelastic Ball been
converted to ?

[FeR— /L LB ERVWR—/L | ZEICEINLE TSI, BERWR—/UIED Ric#HiEd
AND Fo TWINEBEBZRLX =X EZITom0ON 2 R VX —DH2HZ L. H 0I5,
BEEOREEICERILTEZXDZ &,

(3) EEVERFA (A ZE) ; Momentum Conservation Law, Elastic Scattering,

FovE (b)) | Felde—% (F) &, L—LoPCTERED S, HEIED,
1-D scattering of the glass buttons (upper) and the glass spheres (lower).
Frllk L7eiRiz, AEEOWEREZEE v CHESE L, HREOREILE 57250
FNTHREE—ETITHRDRRDN, OB EEZTHL D,



(4) E#H1OFIA (Use of Friction)

4-1; BENHTZT T8 brORXAVERHY HIF, MU ANDEE, 28RV ELR O ?

Lifting of a 8-ton Pile making use of Friction, @ Nagoya University.

4-2; A YO HiZ TfE) b 5H; Wiring a Pile.
HEIPREND L, NANEROMNITDINTE D 12D ?



4-3(a) Br~A LN TT AT ARE L2 5 4-3(b) BICHIHIENDIZ, RERET L0002

A 2 B H; BEARHD IR T CTE LWGES, B854, £
Super express ” Hayate” , a Friction Toy. NWENEDIRDIN, BEZXED,

Toy goes forward by a Vibration without wheels.

(5) M (EiL. EiEHLPY, #EEE) ; Two-Body Problem

5-1; #EE7 /l; Double Star model, mass ratio = 1:1, 2:1, 3:1.

fECHWTEIRSE S &, BERTLOMEIXE IR 502

FHICIFZ O TER ) BMFEEL, —HOWDLWED [HEL) OB OHRBOROE & LPUENFHR T %,
BIiX, HEO HEh) 2EBEICBRT 2 LIcky REOHFEETHNDL L)k oT,



6-1; NRERLEY OEFENG, EARIDED R E 5; a Natural Frequency;

COEAEEICE D XA MU MREISE L LR L, AF ) ORESERT 5, UL, EAREEE
DEWVRBIETAR Bz fEo &0 AF V0B ITLE 57250,

TOBERIZ, ZOFRMAIGH L THIEOHKE 2 SHRIREDEF TH 2,



6-2; R TXFFS 7z, HWWIR « ¥— 3 J)1; Example of a Base Isolator,

Bus terminal sustained by Springs. Guide-way Bus Terminal @ Ozone, Nagoya.

6-3; IRMEEDH] ; LOB EHEDORIZAZ 2 BWVRBRIRAARTH D,
Example of a Base Isolator, Black Plate is the Rubber Spring,

Bus Terminal @ Ozone, Nagoya.



6-4; Example of a hard Spring, a Freight Train, @ JR-Ozone Station,
EMFNVEDFEN SR OB (FRRD 2 A LR TR &l &R RET5)
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6-5; Example of a soft Spring (Air Damper), a passenger car, @ JR-Kozoji Station,

BEBEEOWDS NNZER AR (FTOFIZRALHBEROY) | BAERBEI MRV T,
HREE I D DIRBI N Z R F Tlab Y #v,



(7) EEEY FOEHY (BEHEE—AV b, JIJOF—RAB)

a stiff pendulum (the Turning Moment, the Moment of Inertia)

7-1; RIERY 7 (AR L HIRTZREFICRY . A2 T 5,
B — 2RO BELIIPROBHIONEIZH D, HLETORIOHERY 7 L AL LET 5 L,
RRDZEDBDIND, BMEAYNRFELCICRD, BIRFOMBOREIZFHL LI,

A red mark is a mass center of a stick. The two pendulums have the same periodicity.



(8) MEDPENVEE (BHEE—RAV b, HOE—RAV b, BEETRLFX—)
The comparison of the rotational speed of the two rotators on a slope
(a turning moment, a moment of inertia)

8-1(a) M CERTHEDRLRDMIEOLE: ; 77 1 (AT, $llT 5 EFHE,
Two rotators; the both radius are the same, but a density is different.

8-2(b) EREDER D A, ERRDEZ: 2 ERD g
Two rotators; The radius is different, but a shape is the same.

8-2(c) EAEMNIE UL Bk, EANFR UM L S Ttk
Four rotators; A radius is the same, but a shape is different.



8-2(d) K/hdEk, KUY FUER, RUESO REEx) L 3107 ok
Left; The radius of spheres are different.
Right; The radius of a Pipe and a Bobbin are the same.

8-2(e) Iift L TR L2 FGIE ; DEE/HRE) HEND,
Rotators; Radius/Mass= r/8m, r/4m, 2r/2m.
RS0 L TRLTUELY, 22 LARILELS . TOEREIIEETE 5,



8-2 (f); Ready,

8-2 (g); Go'!



(9) [E#z=X/L¥—; Rotation energy

B CR 2 -HBIIREEEEZ R L 2N b - < VRlEE T b,
MBRARICE M L 72BN, ABROFLOERELE D> BB ?

(10) EAromBEmME GEEEE L)

Shore up a Building (an Elastic deformation, a Stress)
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@ Nagoya University.



(1 1) #&/%, Statistical mechanics

11-1; I RTEDOT T v EE (RRAR, Av=Ib—Tay) ;

Symulation of a 1D-Brownian Motion by a coin toss.
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11-2; 50 [11H &, 100 [a]H OfLE & A DRLR,
Position after 50 and 100 steps, and the number of students.

FE T NLVN, ABEENT L EARBEICR250? F8. MLTHRDLZ L,



11-3; BWEBIDH] ; £ — PRV FE 7 ar, kKA RRLE BAOBE) &SR R4E)
Examples of the Heat Engine (Heat transfer, a Mechanical Work)
—————

11-3(b); Thermal Images;

Exhaust-heat mode (left) Temp. = 22.3 C,

: o Adsorb-heat mode (right) = -3.1 C,

11-3(a); a Heat exchanger of a Heat Pump. Air Temp. = 3.7 C (Dec. 2010, @ Nagoya Univ.).

Nagoya University.

11-4; Car Engine; Bonnet Temp. = 21.4 C, Air
Temp. = 2.1 C, (Author’s Car, Dec. 2010).

- I : 11-5 (b) Head Temp. = 15.1 C,
11-5 (a) Drinking Bird as a Heat Engine Body and Air Temp. = 19.0 C,



11-6; BRFFIRRE & ERFRIBOE Y (=2 hrE—LHHTXLF—) ;
Order-disorder state (Entropy and a Free-energy)
[E) 225720123, =RV F—DPUETH D,

HEA LTS (Ordered State; FLFFIRAE)

11-7(a) 1st; #IHPRAE,

11-7(b) 2nd;#% O L ALENELILS (Disordered state; MEFLFFIRTE)

11-7(c) 3rd; £EGSE LD, BaiT 5, 2FV, MFZEEIEL7-DIC, MMEZRLF -2 LT,
The ordered State is made by using a Potential energy.



(12) %BRIR; Electro-Magnetism

12-1; v ADi#4Hl; Gauss’s Theorem

12-1(a) EHLICER GRE) B30 L-hGa0Es, MECHEST 2, EHIEMEOMEzZ &<,
Field of a Charged line

12-1(b) FERICEM D040 Lz e OES,. BfE THES T 2, E5IFARO L& Kz & <
Field of a Charged plane



12-2; BEEAE (AEER. BEE TOMS. fE57) ; Polar coodinate

Left - Right ; (Stereo-photo.)

MRPEAR D SAABEE (TRICAMAEZIL TS & EHE LTV
FRFEREZ 35T 2 /NN & UMATE, 1, O, @ ST OWS) LRy 2 BR 5,
F a2 5 28 & 7o/ MEFE S B SR ISR L T

KEEDOMEMN 4~5cm 1285 L9, BrREFABELTCIEL LI,

12-3; MEEIRIC & 5/ ; Magnetic field from circular current,

Left - Right (Stereo-photo.)

EF » Y=L DOEAl GLEGE) BEIEAR DT H;
the Biot-Savart Law, Magnetic field from circular current,

KEEDEN 4~5em (2705 K ), FRzdfiR L TR 2 &N,



13; O T15; Interference ( Phase, wave)
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Interference fringes; an under-construction new Campus, Feb. 2011 @ Nagoya University.
RS TCMDWUNRERLIZ E YD . THRONZ = IRE S EBT 5,
[ BT, L= —HOTWHEFRHL TS/ « A= YA XOEMLPETE D,



