EEAFEMEF AR
)

A

AR R

M ¥ 5B AFIRK
[ Vg )i 98 K
2019 & 8 A



—. WEHEH-——

. R EA
. ET AR
. Bl 2 e
NE- g2k =S
. ERENRFIE

|\

|1

M =

M1 (2020 &% &5

S ——

=] Y

CESNCT DT 2 C-F 5 i ——

(RN C S EA ST 1 S —



EERFENBFATREN

o [5] A % & H ¥ AR % % (China Undergraduate Physics Tournament, 1§ #f
CUPT)JE & [# br & 45 ¥ 3 & X 4% 47 % (International Young Physicists' Tournament,
A IYPT)

IYPT &9 3% F& M X & B 3 5 Z A8 & £ (Evgeny Yunosov) T 1979 F & F 4%
HEN, AW EE A A¥ R TR A F A IYPT 55 R0 W3 LT A 76 e 7T
R E R, FEFRF SN, REEE RIS F A LI E 5 A
BAT B R . R RN S HATHOL B EE A, 04 B 5208 H I\ . JF ik B 4 A
KiK. BT EGREMEA LG ERYE BT 7% FRIPhO)VE & LF XA,
IYPT FE T £ EMEZ T ¥R ZAT, AHE BEEAFANMET RS,
B 1988 £ % — B EX R AL M E 4 Uk, IYPT %3 T EFE 40 241 EX
RS E., EALSERLRAEZHANEENESTHRZ —, IYPT XF
“HE A R Z AR

CUPT 2 —FUBARM AR AWM EFL R, CUBECFAIRAEL, &
EREFEGEERNFRRGNBRETHEFERAGES, ERFENTK
MREER . WERABFATK, P AL DEAEE (F%) (Science). (E
#%) (Nature)IX B AEAMLLE A #1F, DLR (HEIFRHRIRD) (PRL). (ILARMET
W) RMP)X BB F TR A K . 5585 A R o0 2 52 (7 4 2 3] R B A A il
B, SRAR. ERITRFHATIBMELE. CUPT U LIRS ¥ £ 54
BriEl AR, fERIE RRENRE ), EAMAER, TRERFANCFZR. BNEE
A, RikikeE N, BFEANER, EARERAENEALE, AHETENRE
FE¥AZ AR EA RGN . CUPT Flofdi2it T EAMBF AR HETHRE, &I
X, MR REZABEORFINEREM A FHEELRRE S CUPT
MEFRHNEGRE, BETRENAR. XHLEXXNRELTRZ A #
AR RERT BRI NBEALWEAEXRET —MREFWFE, ATHESE
R UANE R B LA ARTE, S UERERRFERERRRTK


https://baike.baidu.com/item/%E8%8E%AB%E6%96%AF%E7%A7%91%E5%A4%A7%E5%AD%A6
https://baike.baidu.com/item/%E5%9B%BD%E9%99%85%E7%89%A9%E7%90%86%E5%A5%A5%E6%9E%97%E5%8C%B9%E5%85%8B%E7%AB%9E%E8%B5%9B
https://baike.baidu.com/item/%E5%8D%8F%E5%90%8C%E5%88%9B%E6%96%B0
https://baike.baidu.com/item/%E5%9B%BD%E5%AE%B6%E7%90%86%E7%A7%91%E5%9F%BA%E5%9C%B0
https://baike.baidu.com/item/%E7%8F%A0%E5%B3%B0%E8%AE%A1%E5%88%92

X" E IR P RE R ANRAER, EAFHARFHEAER —RAF
= REF RO —R)ER, M EZRRERMET AT AT HNE X,
CUPT R ER AT EIR, MEBRFE FTERNFARM. £%FF L, AR
B A&IF TN, ZFIT®. BRRX. ME¥ ., £EES. £FRFEHE, =47
HFQFENTHBRFREE. FERFRIE T EASNEASE IR S K AT
FABE, FAEIMEIRGEY, HAT LEERWEITEH. CUPT B4 A &
BRAKEGFRRAERA. A RENNBEEAMEFEFARRES.


https://baike.baidu.com/item/%E7%8F%A0%E5%B3%B0%E8%AE%A1%E5%88%92
https://baike.baidu.com/item/%E5%8F%8C%E4%B8%80%E6%B5%81

7

2020 2 EAFEYBEEF AT E
(A148)

(RS

—. LEEW

AWREERLRAFNNTUHENRE, RARFNAMEZE TR ERF(1ES
EE#HEERME, ¥IWE, 250E, FXWE. ERWRT, WHEEFNI4E
PR A B HAT 6 B . AR A faribevet 77, BEEAYE. Jra 8 4 Rk gk
Ao

. WERKXEA

EAYEZRFEUANS AP AHEAT, FIENE S AHK. WERSFER. RF.
R TARET WS, — RGN XA ES W, S EGELHET. LERABREN:
7 REA—> R F Rt —> 16 7 g 1F—>1F £ H A ERIF = 4T 4 S 1F—ER
VAL 7 efr, HAT TSR, EEE— XIEE A7 N R RS R

WEHE S5 LBIFER, TR EFA B, RAAEWR, Wibkg—Ewi,
WEE T A1 4

ARB L ERRELT:

D RARMESHRKAE, EreBHEgREs, #ELNRTEREEHEAE.
EAHZRRFE LN L, ZKTEHELAE 2R LG Y E 7B EIES AR HK
(RS, HAMEF/—EHAN, LB

2) EREZRTHE, #E1 04,

3) EAFHE RIS 12 4-4b

4) RAEEFRF 1 44, HiEHRE,

5) R K42 5%,

6) RJ7ET 3 a4k,

7 ERRFIT® 15 44

8) Pt EIER N AR 2 44,

9) P H A2 .

10) i 77 BoRER 3 -4

1D EFRERT 1 4%,



=, =FmR

RUFEAE MUY, TR aiR G B F & F R R R, TFERE
#0212 B A4 B W X 1A o BT S0 AUEE % 3] An RN

D miRAETUAUTILE: BRAF. REAF. LF. BEF. FF. ¥,

2) FHASLME AR : Matlab, Mathematica, Comsol, Fluent, Origin % i | %
LR — e s B (X R Y BD B4R 2 AT IS

3) A MYES A B AR XA BT F AR R EF . BFR
BUSN R F e BRAREFRNAYEARTN 2 HE S . BTR EHRIEFRAN
B . REAFWEHRITH TR ER TR . &R MR I Wt Ak
WERLEA . HUAERFZRE RS .

. AR
MNE—FEFRERETHET —FUENES, KARHHEZHET:

=8 TEH
| i

9. 10, 11, 12. 1. 2. 3. 4. 5. 6, 7, 8§ =2 [E=

| 4 i §
. {5234 | HE=
l stz mga o
ERANRES 5 5 %
GEA - TR
Py
A''4
BE i
Sk
E=

ORAZI 11 A: EEINRAMEITEES T2 REHLTE - RRENERRF T,
FAMBYRAFE N, TRKNRETRESHENR, &4 ZKAEZXATITRIE
T, TREFRERFTRIET.

12A21A: B L—FHERURATH IR E, HREFNRAETLIHEEZ
R, BLHR, BARTER, B E R EF(1— 118 Ak CUPT #9587
REBGR 58 7 W AR 58 7 ik, SE A i B FATE B AR L R

1 AZ2 A: EEHAEF(THRE B TR AR R 628 5R DR T 88T 7 7 =
7E FIr i 26 A AL P AT 1 — AL AT I XA A R S R 7T, FF B R AR & FFAE T BRI
FFHAT R



3AEIS A: 2 h#TEANMAENRR, aFEERMELR, £5 A Z A ML
B R ENETREHREEGCE (HREFMEERAR2ARMEF) . FERIIZ
AR L SHENE (WEHZERLE)

6 A: 2N EFI%, HFHRMXE, URFHESHELRR. BPEZTAEERAR
SRR RBJTRENCER R

7TREI8A: A, FXER FXEALUENEE.

R E A HE AR R LR R AATE R R SR, R ERRLEEDF
FANHFLHE, TRENEFEL, FEBEHAZWAEREHE. BANRE, FFUTH,
EARE, Frilfid.

., ERBRLELH

1. K&

D 4%

UEW S AW RXF L, TRFR., TLFER, AN REALE2 E 3 MR
MERE KA EANR G K. EEETRE, RN S5 A& KA E ritie f 2
Jfg g Fli, BAFELEWNHAG IR Y EE —AEAL—MBRWEEFHR XS Z (]
LT REMPZANF Y, RELRAREZED) .

2) LR

EF_FHITBEWE = (=) A, BFIREWFE. FN AN 7o A% it
FERLT R HATRALR, X EEFHFAEERELR (ARRE FEMCRA
HATIT A, HFEHIT 0500 60% EEIRITHE RSB 40% THERZER
BE-—RAHTARFL, MAEBLWAFNB T —NEEALKNAEES,

2. WX 3%

) AR FE A&

REREEL L FIERMXESENE. REETHN. TR BTHLRK
TR R A, FEAFTRAN, RAZEI A, WEREHESFER. £
BN RUBREFIIUNMABERHATEEEE, RAFERISRNE, REBKEIFEA
¥, REWEFSERFAFHSERNMERNLI (XTIRENZL, BENIEFR
W, BRREIERANE AR TR, FEBRFURAESLZTHLZH .



2) hFERH

HigFE A AER S E £ EFRSMLFE, EALE—HHII K, —KAR
R, — Wy, — B LEREE, WEEFE—RANE., EERFEHFSEFRRE,
EhmAaEFRES. WEHETANEFNZ TR - HEE.

3. B

1D RS 4

HRFEERGHAEE KON, RRKkE TZR WA XAm. EREHNEE s
FRWRE, FEEINRA AR R R EE L

2) tLERH

E R RLH R X R R L.

<y EEARFE

2019 Ja Ik R—AE T4

RENT—RBNFRFRANTN, RALEESHTENMUE, FLARERRERE.
MHTUERRRERATEREEN, EMY RHEAZAELFLE BF bk K.

T HFENES RN, ENENHESNBES THAEWES, BAAXSTAEE
BB T BERTRNTE, EMARN, — EEFRERASZRWNE L. HERH
PHEE SR — R T M. SRR TN THAERGWFARAELEZI, KRN T
EIUFER - ReEE, EREPPT EHE, RETabevekEdE, BHEEE, &I,

HORBEANTHE#AT NI ER, RAEE LI, KEEEZRFERITE,
REQN. AEEFEFHAEZE, AXRTUNTAZEECHRESLE, BRL
IR R EN B AT, (WRETHLE, BA-LFEAREANEHRTZT,
WAFIR T %093, ¥ LUE R 48 F W Bk B #4852 PPT, 42 PPT (%) HEEE K F
BEmaE, TUAR—RBER AL T,

TR B e 2 5 E, RE VR AR = 2 I R AR L2 5 2 2w
Wira A B ador—&, FEARN—EBERAEN, TEFILET— K.

TR LU REENZERFN . RRFLE. HAELH. AXTUESTHAFH
&, WRIEFHATEERTHATE. RAHTHERER 7 EANIIF, RAZEE,
RAHATHEE— IR ERI A X B R, FEAR TG EEm ot Em o WAl B AR H
— R EELE =, DER A, FUEAERERHEL, URRLEIANRT LEFR.



TR R ARG S LRI BT A, VE &% W Bt 2 8 78 M &g
R A & B IE 77 B A

WETEERWMA, BAELAXEREFEC. BRGLTN—wiERW, KNF
BT A XAT R, 12— RETITIT T,

2019 /& BA R—x| & ¥

SEXME, FERRANFHREBET RO MRFECWER. BLXAE
WFAR, KRBT ES R, THIATHANLIR, BRE-ANTAERREHA, AL
— UL RRWRERTRERL YK, EREXAERLIERAG, EMAAEGEITE,
AEME—MNAWBEERH LTSRN, ERETUNAREHE-—ABE, oA Bk
BATF LAFR T B F R 2 8h 1] L

BRBAFEENZEDRYRL —ARRANNER, XUANEZRFLETERAL
PR ERWET, AT RERERY, FERENY¥, REFPEXAZHR, S
MEFUEREAZVER —RBEERX ., FHRERNE, —EEHER, FLFX
MEZHEKELEED 80%WAT, AURNCEMAEZE, RINBOHERTEN,
BB — BT HAAZ. DHERFLEARGF B — AR ETT, ERG LA F
NFE, WEENAB T RREELE, EOETINEX, RANZE —HAKIE, AT
DA B 72 T X 2 AR G 0T B IA B R BHR b B R AT R R 2 4L &R, RFER A
RE—AE, ER—KEF. BRELELHTNRWHERFARTERALR, £—
KREGEFRWET, Whax s EmEaia.

2019 EEA R—¥ Rk

T2 EMEEKE L —BRKRKAMSE, €2 REEMT AN E i+ T E
B, &%, ATEE, EXNE, EHHRHNRAMAS TR —m . EFRR2HALRK
miRAYE, EaERIK, AN IMEATZEEHET.

BRAENEA, Eafren, ©x¥Eh. W ER R AR Z A R %W,
WRER—RKOENES, st P, FHEERTRE, IRF 2 R URZ
A, RFURER, HFOHE, ARG = 0%, A RAEREZFBILAM, X
FEFAETER, WFEREEARN. WFR2EBELFKECTETE£EN, E



ARt IERAEE LA — 2T 38 . R R X MR EA e R I, RS T RFE,
LTWREA, &7 HETENER.

BREOSM, WAaHF, exTEM. RITERRZELELFHRE, BL
Rz 2B CaRkfamE A AR, EERXEBCHESERTRY, T£&, —&FH
B, BARET, TEIK, BoamBvRMAHNRE, HAKNITT? RERNNK
HEERFERIEN, MARAAHEGTT, HIARKTHELRTS, ANEZRARE W,
BRI RGE, ERWAE, AELRGES, AR gmd, BRHRNEL—ZWE
WM ER! BRT, "AMEET E? AMHFAEAL? fE-—EHEHEFRAA, £
BMEE, MR ORERE—A—BEIRE. {EUET T ZBORAT, RAFILRK
TRHFERE, TTERTAMEANTROE,

BRAWHA, EAARE, XXFEQ. THEAW, BE, WET! R84, &
FURRAFITALL0R, LEEWF2T AU/, AaT HaMELCTH
A B RAREK, RALRTHLLIAELGNKN! WRERAWLEERT H? &R
T HFFHBERERIAGNE, XFEABEIRRNTNE, XFERFEZERFS
TH L /WS, EML, AESEFTHREGERANAFEERFRNIEE. HHE
R, TREFMHEAESR . SN FREN A ERZEFTARIDE, HTHAEA
HEREBENET, RETHRIULTKERA, EXXOA-—Z T2,

BHHENEL, ©TRIMN, XXFEE. ABERILE, BTE—ALRS,
REAE, FRAFAEXNMREAERAE MR NEAN, AR EEY LRBARELH
Eo ANZEHIR & 28, BAwZawtl, HiRNEHEENIT4H, AEN RS
T, MEME, YAXETREG L ERNME, RELHWAANRR, RELZHEY
Hze, R, KZELSEZ—AAL

LARER, PR, 27, MEANAL, 2AXREHW.

o

2019 JEA R—F A&

MARGE, RRE-AGFEELERBNAGER, wiREE, HEHE, LR,
e, &—AFFHMEL L EHH. WRAZETXNE, EFHRTHEEEL, B
ZHAXF, BEXEMTURAZ TR BN T RAER - TEXRNAE, T4REH—&
ZRRA S EEEH,



2019 ERA R—R E H

B, KETEXRGBECRS®HE, KEFERBOT£H4, FARECH, &
ARETH, WRELALRETH. FriE—MfHs—mik, miel, RIFFHERS
BlRAR D, BREA A% R A ER. Hk, CUPT dik RIVREIHAR S EEM, *
AEGURA LA LR F 0 HREAEE, L RELHEHAERENE. REATRE
FY LR, ERBAMTUREE AL WKE. &5, KRESMH XA TEITRIELT
call, 1AW XAZERRAC, FEEHBRTRS, REFRH. e, FH¥
A1, HERNTSERAFENEE, EL2ERAZTITNEL!

2019 EA R—FEF

AT A SR RAEENERNELFE. FHRR, FFLHRL N EHEK,
BTERNRLR#R, BAFRAE, REEE, EHEH, CEZXE— 05 —DH
. HTE—ANEWF, wEMEE®Y, —RE, —R5HE, RuEE, LENT
BB, BIEVAN LSRRG AEENA, 2HUR, BRED, £ LE LR AH
ERE, IR 8 T

2019 JEBA R——3¢ B3

MEFAER, 25T RELFENRERGE L, FREBHMEEBR T AL R
WER, AHECERT, AHEFEATENEE., AERIIRE, KR, ER, &
MNEH T+ 20, SFEFFFRIRN, THREARFRFEN—FH, B4
s, CARERNSYWEORE, LET RNGEFE. FERMNESERIZHH
EMEHAT £, ARFA!

2019 JE A —4f &

ERFHF RN, REmEFFLLNES, bAIREMEA, EREARHE
AR —ERILREE B REZNN, CAEERNEL—KRT CUPT. HA4#
VB WE, RENENTHENNRE, EEMEFHRTEEEEE, BEREHE, &
B ETERRS THWENSET . TR, 5T CUPT, &4 X3, WEAW
RE—EWRE—F KA —NEALRTHZ T HERN, ZOHERNM

-9-



H, &4, FHRFERAN, ERER, AFHEENTDERE, 208 — matitkE
—ETHAER? EREERNE, ERWE, AEXWE. RER, BAREZ, IUT
Flo mRAZHEEWESEZ L CHEE T EANHEREE 0, HRAE, —TH
TEEE. ROATNESE, RFRARTADERN CUPT X R4% %, RINFLELK
BTG AT, e, AT HEWAFEE, EEZATLENTAS A

2019 JE A R—xIff 4%
HOBIAAFEABREL LBET LR ETHW, #rms, RARAXGERL
G—THREMFALEREZ,

AR E AR, AARUM, RERS ARWHFSRNAE, HEFER
R TREFRWEAR! ERFEAFEEFARFEFN, BFIAEURTENR
—RUAE g, FEMR, BA, FELARITHFFNE ! AEMRIT M, #
REEERMBAKNEE, REHETERLH, REAS, A, fdgt—=£FH
W EXE, RRFEFHER AN LK, ZRESS, REFEFFES, BN
EHAEFHHIEFHRLBIRE FE, XBEEERE, ERIRS, BRER
AXRE, RESGRMKT, REZH @ EEZW, FH 5w E R eHE I & o
RHEELT, R EIREFATRNBAE, RETH ZREEF KK, £RBF
fFHMERTERRNES, TEFFEBNALERLE, REAREEHHH L¥TE
MAE, REBBEFFENKNEhEEERK, EVRELBRR G N ETIHR
B TR — TR B T

BREETEANE, KRR ARHHAE T4 5%, FRAAHRE, THER, ~
Wi E, FRRIBHRTZNEE, ReBHERREFRARE, RAXLERFEEER
H—E, Y%, REEAKENRE, ReZIMREL —EEHE, LHTAY!

REWR L RBEWRE, EERFEG ETRRES ZRW AL, TFZRH
REEEA, RS, WEIRE TR AR, EERIRE AR, IR E R BT
] R A XS RN — R ETAE, LSRR B AL X T B R, B X T AR
N, REAFPHBAFIMRZ MY, EMs2, WEFALE, REAA, ILREZ
he, wif, &, kIWLE, AW &ILEREEARE, R—2HER! EXRNE,
ERERRNBRNF L FRNPMANFAEROAE T, A2, Rl T—HHA
AR

N

i

=\

-10-



R 1:
IYPT2019 #f 5L R 2 H CHH %

1. Invent Yourself E T4
Design an instrument for measuring current using its heating effect. What are the accuracy,

precision and limits of the method?

A — R A LB IR BB R . A9 B IR A R AT 47

-

i, VA RERRssT

2. Inconspicuous Bottle “[& 7 By T

Put a lit candle behind a bottle. If you blow on the bottle from the opposite side, the candle may go
out, as if the bottle was not there at all. Explain the phenomenon.

ERRNE M ER T EE. WREAERMT, BT RLRK, HFHRATRAR T
EAE—#. BEEX-ITZ.

SHMNGEE
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3. Swinging Sound Tube %z #) = &
A Sound Tube is a toy, consisting of a corrugated plastic tube, that you can spin around to produce

sounds. Study the characteristics of the sounds produced by such toys, and how they are affected

by the relevant parameters.
FEEE—MIA, HEKEHEAR, RTURKEECEARLHMEGT. AAZLTALYE &
FEWRE, REAT0 % 248 X 552 .

B (PIRENESE

4. Singing Ferrite "5 892k A4

Insert a ferrite rod into a coil fed from a signal generator. At some frequencies the rod begins to
produce a sound. Investigate the phenomenon.

K@ EMBE N ET R EBHENEEFT. AXEHRT, FTHEAEET. AAXZE —
AE

-12 -



5. Sweet Mirage #f % #y 5 /& 14
Fata Morgana is the name given to a particular form of mirage. A similar effect can be produced
by shining a laser through a fluid with a refractive index gradient. Investigate the phenomenon.

Fata Morgana
RGT RN —RART A FBOCRA AR ITH M4 E R RIE BT U™ ERUHER,

FRE I,

6. Saxon Bowl # 7 3 A H7#7

A bowl with a hole in its base will sink when placed in water. The Saxons used this device for
timing purposes. Investigate the parameters that determine the time of sinking.
—MNEHFREBRAEKF 2T MEBAER XN ZE R FRIETIAE 8

-13-



7. Balls on a String %5 I #y3kK

Put a string through a ball with a hole in it such that the ball can move freely along the string.
When you move the free end periodically, you can observe complex movements of the two
balls. Investigate the phenomenon.

A—RETFLFIAR, EERTUER LLaEBa. EE2H A7 —smEESL — K.
LR B AL B B o, R URE B FARZEWELEZS. ARAR—HL,

o movable along string

attached to

end of string

8. Soap Membrane Filter FE 2 £ 3T € &

A heavy particle may fall through a horizontal soap film without rupturing it. However, a light
particle may not penetrate the film and may remain on its surface. Investigate the properties of
such a membrane filter.

—NERTIUFIAFHRREATAELER, A, —IBETITRFLEHFE, I
R AR TR . BT I AR I R A M R
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9. Magnetic Levitation & & &

Under certain circumstances, the “flea” of a magnetic stirrer can rise up and levitate stably in a

viscous fluid during stirring. Investigate the origins of the dynamic stabilization of the “flea” and
how it depends on the relevant parameters. £ — & & T, B S EF & W “BE FoER LA F
UEAEREFRE EARRF., FARUTASRIHNRE L0 MRBT XS
.

10. Conducting Lines & . [El %
A line drawn with a pencil on paper can be electrically conducting. Investigate the characteristics

of the conducting line.

AEEAREBNATUSE. AT R EBIFE.
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11. Difting Speckles i 3E &

Shine a laser beam onto a dark surface. A granular pattern can be seen inside the spot. When the
pattern is observed by a camera or the eye, that is moving slowly, the pattern seems to drift
relative to the surface. Explain the phenomenon and investigate how the drift depends on relevant
parameters.

FABMAERBHERWERE. ARAAXTUFNFTAROESE, SAENKBREALZE X
MEREBHNERN, CERREERANTREEY. BEX AR, FARIMHE FA
SR T A RS

@ VPTEEMESE R
12. Polygon Vortex % i1 # &
A stationary cylindrical vessel containing a rotating plate near the bottle surface is partially filled
with liquid. Under certain conditions, the shape of the liquid surface becomes polygonlike.
Explain this phenomenon and investigate the dependence on the relevant parameters.
—NBILWEAERAS, G2 N FARAFRANT T ERBR AN RER. £—5HF T,
BERBOWREE RS AT . BBE—INR, ARRENHERSHAKBLR.

:.I;].J-IaI;]-'l-l-l

| [
W vPTEFTELR Q
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13.Friction Oscillator E# ik F
A massive object is placed onto two identical parallel horizontal cylinders. The two cylinders each

rotate with the same angular velocity, but in opposite directions. Investigate how the motion of the

object on the cylinders depends on the relevant parameters.
— MK E WA B A AR B P ATACE B AR R b BT AN B AR R DUAR ] o A R e %%,
B 77 A8 R o At 50 My 1 A B A AR b B9 32 By 4 4K R T AR K B4

14. Falling Tower T [& &34

Identical discs are stacked one on top of another to form a freestanding tower. The bottom dics can
be removed by applying a sudden horizontal force such that the rest of the tower will drop down
onto the surface and the tower remains standing. Investigate the phenomenon and determine the
conditions that allow the tower to remain standing.

HEWESE, — I MEEF—LE, BR-AEIEE. RAWEZT LRS- X
RWAFATRE, FEEFHELT L EI LT L, MEARFEIRS. ARE— AXK,
T ALK & R S A

£

\T'$
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15. Pepper Pot ##l ##
If you take a salt or pepper pot and just shake it, the contents will pour out relatively slowly.
However, if an object is rubbed along the bottom of the pot, then the rate of pouring can increase

dramatically. Explain this phenomenon and investigate how the rate depends on the relevant

parameters.

R E—ANERF ARG E, F—F, EENEBRSEEE LR, KT, mR - Y
Wb RREE, ML EERRER . BBEX AL, FRARERLTRHR T4
REHK.

16. Nitinol Engine 4k 44 £ 34l

Place a nitinol wire loop around two pulleys with their axes located at some distance from each
other. If one of the pulleys is immersed into hot water, the wire tends to straighten, causing a
rotation of the pulleys. Investigate the properties of such an engine.

KRR LBRERNMER L, HENWEBIERF—TER. WREF-—ITERE A
MAE, REARSTE, FRAERKE. HARXEM LA KL,

V  a—

Large

Nitinol wheol

Wire
Loop

Small Wheel
o " - evel
=, WP THENERSR
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17. Playing Card %} % i

A standard playing card can travel a very long distance provided that spin is imparted as it is

thrown. Investigate the parameters that affect the distance and the trajectory.
—HRirEmIN LA R REE RS, EHUERKA—BEEE, HARTHEEN H
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