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o, ARIDESIna = nsin f #WHT 3 E TROBPERX%EE 3.

df ncosp
cosa =ncosp- =
do N-1
ZORERRILDER DK Z2FE L THZES &,
2 a2
n-cos
| =sina + cos’a = nzsin2ﬁ+—ﬂ
(N - 1)
2
cos
L— = sin2ﬁ+—ﬂ
n? (N—-1)2

£oT, MEOREMEnEBINBLOBERENZI SN, AP TEREIRE T 26, HHAHEKREZE
S[OBEFRICAETZIALETEEZILILT, BALEZEVWBETAETE 3,

A.5:

AEy ZzADORICRLIZELSICy =180°-28 & &
£9 3. £ 20KEULBOXOBEODMEIEA
HOREFEFBITIEWIEICH .

BIZE L k BIRE U XA PEROBIEICET 2 mDAE
HRBENRLLELDKITDWTHIET 3.

ZDBRESNIBRIUTOLSICHS.

FECN =3 0BE, k>3 ORERIEOVWTE, ZoflokSic, BEANENELD HREEIE
BB VWRE—HT B8, AETEHRW,
ROTVZ7Ey =a+kytkors>7cHh, QREROESHS ¥y 25 2:



Experiment

ISRAEL 2019 [

S1-5

y =1200 05 g =30° &bk, Ad TROLAZAVWTEREXRZRFS:
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$9 N=40% D%b AERSHUTHTSLHERDHS N=4HT2 6, HMESNS
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B.1:

T—7IEICEWT, =T 3 >DRIAHDEE
(R )= &UTHWS) DS DOREDERED
H=70cmT®HD, M1 NOEMNSIFIFTEERIC
HBERQZED, HZftFd. RICRT )= EIC,
EQM S OBEMNEL W (1m) D25 P, P&
8, Z02mEP P, DHRE%ERPE LTENE(T 2.
L—H—knQPzEB2L5ICT D&, L—H—KiE
AV —VICEBEICAHT 3.
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RY = RBAE:

FIEHFRTFZL —T—ANBBRI 2L DICKRET 5. EFRFEP>KDEELT, TRE -1
R, BV 2RE-2ROEI KRB ORDEHFTRPICX U THIFRAEICS 5 & S ICHET 3.
INIEEDL—Y =k BIfEFAOAFA o =0&F22ENTES. OFEFZEEL Ta%
ZLSETHORDEITROME R LR,

fiR—YORICRE NI H, L, L, 28T T 3.

AELER, FIZE, 2L, =533cm, 2L, =163.5cm, H = 60.8 cmi:t;%.

ZIT dsinf, =mAEWSBRAZAWVSE, 1R m = 1) DBEITIF, rin 0.4015,
2mmm=m@%éwm-%=04m2%%a

B.2:

—DHOFE:

AGA a =0 THEROBMAZEANT 2D RIETHS. 20 a DEZELIET

0, DEZZRL=tEsL, 0, DENRIMEZ LS a HFET B EZFAYT 3.

BEERX d(sina +sin(@, — a)) = ml = a THHLT, BMETIE O, /[da =0 &3

0 0
ZEDB, cosa—cos(ém—a)zos\a:?m. Zh& D, 2dsin <7m> =ml z1R™33.

COFETREANAa ZAEST 2LEFHL, a DEZELIETO, DRIMEZRDITNIEL W,

COHEEFE->-Tm =1 m =2 OREDAELHRIEETH D. ZDIFE, m = =2 OEFTH
ZREWT, ZO2200BADFANm =0 (BEELH) OPRRE—HT DI E2ERTDIE
NTES,

m =3 IEDVWTRASAG DEEZLI T, 6;,,, 2RO, SSLCROLSICL, hy ZAET 3.
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TRTRUELSICAIELER, #IZiE, H=67.0cm,L =100.2cm,h; =37.8cm &%

5. Fh&D,
L 100.2
tan 03 min = = = 3432 L. 03 min = 7375°
’ H—-hy 67.0-37.8 ’
£oT,
A2 w2 . 7375
—=—=5 = —sin = 0.400

in
d 3 2 3

o, m = 4ICDVNTHASAA DEEZIET, O, EXRO, S5 L0y 2HET 3. AE

Bl FIzE, H=670cm,L =100.2cm,hy =963cm &4%. Zh&D,
h,—H B 96.3 — 67.0
L 1002

tan (6 i — 90°) = =0.2924 .0 = 106.3°

&0,

A2 Opmin 1 . 1063°
— =—S = —S1in

1 = 0.400
d 4 2 2
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Part C- = 7) X LDERE

C.1:

ARTRUCKOREE, KEPEHETHRURELZES
EWSEENS, KORAS AR, 0, EANEITS
ZULAW. 5T, RAS MEE EEER/IME) £ 50

iF, TRICHTDED a; = a, DHFETHS. DR,

5
CO&S XSS, e lda = +%

o
DOBEFRE®LEL, ARILOEAHS, sin (5 + %) = n sin % rEshs.

ZIHS5R>TIVILDNERICE=AFLTREWEEZS. TUXLD3DDEAZI=1,23T
¢i == 600 + 281 tg_é :@3?@%@*[]%&5: (\_’__t‘\, 281 = 0 bi\bb\%} if’:,
Bi=30"+¢ TH3B DK, ¢ =60 DEDO%ZE G ELT, Oy, = 0+ 24, £EITS.

AR DERDS, sin (% +30°+ A; + 8,-) = n sin (30" + e,-) ERB.

WUNABDELRL (cos(A;+¢) ~ 1, sin(A;+¢) ~ A +6%) ZRAVWD L,

sin <% + 30°) + cos (% + 30") (A;+¢)=nsin30°+ncos30°- ¢ £125.

¢ ~ 60° DIBFEICHD IO EOXRIOEAMDERZRAWS &, MIOFE1ERLENEL S,
COS (% + 30°> (Aj+¢€)=ncos30° - ¢ &3,

3DDERVAEDOTHEEDE, (A) =0THEN5, Thick D ROBEER,

_ . <6mm> °
n =2sin > + 30

AN ISY ()




Experiment

Ipk, S1-11

ISRAEL 2019 [

C.2:
TEBRITRWVWEBTAEY 2o, AKX
D&Slictey NFYvTTB, TYUXLDEW
BEICIFEL——HADIRY ) -V FHBRSHED
IN—TF 4 aVDE) [CEBICAFTDLS
IC9 5.
MET—7%E > TiR(12A) Z7T7—7IVICEE
U, 20OLIC7YRLIRILY—(12B) &SV

A L(12D) = FEHE .
TVXLZEEHRS B TRIMRA;, ZRD
IF, ZOEZDLUTOEZAET 5.
TIZXLDEERICOVWTENEFNRAEZITS
AEURER AL, ULTOROESICRS

h 1 ARN? [ hAL\?
tan o, = — > ———Ad, = — ] +
L cos?f,,, L L?
, Ah hAL
Ab... = C0S“ 0. . —
min min L 2

AELIEZRAT DL,

2 /1752-02
A, = cos 251.05° =0.0017rad =0.1°

141. 62
E2>T3DDOADFHEEIC BERE

— I — °o _ -3
A5 ) = =0.06°=1-10""rad
min \/5

Ebhhs,
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R0 5, OFHIE (5,.) = 50.50° 1E5NB.
£oT, FURLOEHRER,

] (Ormin) ) 50.50° )
n = 2sin 5 4+ 30° ) = sin 5 +30° ) =2s1n55.25° = 1.6433
FDREL,
1
n =2co0s55.25° - EA(cSm
- T,
n = 1.6433 +0.0006

) =c0s55.25°-1-103=6-10"*

in

SClE n = 1.6425 £0.0007 £55H, ZniEL—F—KORENMIC & > TRED,
+10nm BEDESODEZFHF DILHTH 5.
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TA—T -7V DER BRE

Part Agf. ZILE=) L, RUEHKROESIEEE (1.5points)

A.1(1.0points)
WAaNEBAIEBIIRDESIZEHS:

&5 (s FILE=) L[s] HR(s]
1 17.77 9.23 6.10
2 17.96 9.39 5.83
3 18.16 9.22 6.04
4 18.15 9.37 5.86
5 17.76 9.36 6.16
6 18.20 9.44 5.92
7 17.67 9.65 5.90
8 17.90 9.18 6.08
9 17.67 9.41 5.86
10 18.36 8.96 5.99
Ty 17.96 9.32 5.97

A.2 (0.5points)
4| TIVE=9 L Hix

EBREEE[1/(Q-m)] 5.97%107 2.98x107 1.60x107
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Part B:#AM &A=& (3.0poins)

B.1(0.1points)
Rod#1M;EE(;22.76[°C]

B.2(0.5points)
B.3(0.1points)
P=1+V=5.51[W]
B.4(0.5points)
ﬁﬁaﬁ[s] T1[°C] | T2[°C] | T3[°C] | T4[°C] | T5[°C] | Ts[°C] | 77[°C] | T8[°C]
900 26.98 27.96 28.95 29.96 30.98 32.03 33.10 34.20
1050 27.16 28.16 29.17 30.20 31.24 32.30 33.58 34.48
1200 27.29 28.30 29.33 30.37 31.42 32.49 33.58 34.68

B.5(1.0points)

i [°Cl
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B.6(0.5points)

- P 5.51[W]
Ko = T ar/a0 - mx(10-2[mD)x(—4L8[J/K])
B.7(0.3points)

B (o > Key)

BoNfk BNEDEREEEr, JYLKERIBHT=2HS:

1. ESh-REO—BAOVFORIEZEE>TEDHONTLES, LIzA>T. BEEV Y —
MZEEHIREIAEDELYE/NEED,

2. CORIIEERETEILZEVDDTAT/AL # 0), E—=5—h KR T IE AN, FhIZH IS
TEHENEZELSIMRTIIERSEL,

Part C:EHDEE R LB EDRTFELY(4.0points)

C.1(1.0points)

BERS] | Ta[°C] | To[°C] | Te[°C] | Ta°C] | Ts[°C] |Te[°C] | TA°C] | Te[°C] | Tav[°C]
20 30.67 | 30.67 30.67
80 30.59 | 30.59 30.59
140 30.50 | 30.50 30.50
200 30.42 | 30.42 30.42
260 30.34 | 30.34 30.34
320 30.26 | 30.26 30.26
380 30.18 | 30.18 30.18
400 30.38 | 30.25 30.31
420 30.87 | 30.56 30.72
440 31.37 | 30.96 31.16
460 31.85 | 31.38 31.61
480 32.32 | 31.82 32.07
500 32.78 | 32.26 32.52
560 32.88 | 32.75 32.81
620 32.73 | 32.70 32.71
680 32.61 | 32.61 32.61
740 32.51 | 32.51 32.51
800 32.40 | 32.40 32.40
860 32.30 | 32.30 32.30
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C.2(1.0point)

T.[°C]

IRFfE] [

C.3(1.0points)

Z0/—tDE/IL, Part BTRO-BMEBEE—ROEETRET ZLTHEDT, RO
BEI10%ETHES NS,

RITS70D2ODEZEHESHE) B2T570 v THEFESIRIE)

0T,y 0T,y
Pioss = cp -1 0t lcooling Pross = ¢p -1 0t lcooling

0T,y 0T,y P,-At =c,-m-AT
Fin = cp (7 Heating T Cooling) — T, _ .

hh—éﬁ Coolingli‘ —’DCD)%%IW 20
ST [F Z2O0RHS SO0 L
ooling EEDOFETHY. ATIEREOS YO TRBTHY. Th
EZ DY THS (&, MEEFEDELSEERDECHIZHD DD FHL
5.5[W] ROBEETRHLEND,
= (227 x 10 2[K/s] + 1.6 x 10-3[K/s]) P, At 55[W] x 120[s]
= 226[J/K] o M=Tar  zoay 22AU/K]

= ¢, = 390[J/ (kg K)] c,= 386[]/K]
COEFERTEIVYEI%TITINS, | COEIXEELZETHD.
Pioss = 226[]/K] X 1.4 x 1073[K/s] = 0.32[W] Pss = 224[]/K] X 1.4 x 1073[K/s] = 0.31[W]
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C.4(1.0points)
AEORIIEFNEERIZESIT 5,

P/' P/n'/o/o_ss
—ROEPTIE. BEAROFHIEETOTIIZLFIT S, LI-A>T. BEIEIE.

P, — %Plossl:tt{lﬂl L. k DERXIL.

1 1 1 AT 1 . 1 AT 1
X _Pin_fpabsorb_fploss_Pin_fcp'm'A_t_leoss_ Pin_fcp'm'A_t_leoss
- A~ (AT /Ax) - A - (AT /Ax) — Ko 2
THY. HEl.

5.51[W] — % x 226[]/K] X 1.4 x 10-3[K/s] — % x 0.32[W]
SETW — 396[W/(m - K)]

CCTFREDIBE[W/ (m - K| ELBT L. BEF2% THD, T %ORGRENR
AEND

K = 420[W/(m-K)] x

Part D:E&ETILI=r9 LDEMEEREE(1.0points)

D.1(0.1points)
T = 22.65[°C]
D.2(0.2points)
S E R E 11041 ([s]
T4[°C] | TH[°C] | T5[°C] | T4°C] | Ts[°C] | Te[°C] | T#°C] | Tg[°C]
41.68 40.51 38.51 34.65 32.47 30.71 29.63 28.62
AT el AX[K/m] ATed AX[K/ ] ATl AX[K/ ] ATl AX[K/m]
41.79 137.86 62.86 36.07
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D.3(0.7points)

KBrass = Kcopper

KAlminium = Kcopper

2 1
% (ATgu1/A%) + 5 (AT /%)

&—— 49 —E—28 —DI&22 3\&8 ‘)}Qz Sl&8

AT = 115[W/(m - K)]
1 2
7 (ATcyz2/Ax) + 5 (AT¢y, /Ax)
3 3 _ .
T ax = 239[W/(m - K)]

Part Exrdq—F<>-25>2Y M;i%BI(0.5points)

.E.1 (0.5points)
M FII=HL iR
%gi;g; 5.97x107 2.98x107 160107
K[gél‘;g)] 396 239 115
nL—[Vl\jjﬁi?]& 2.21x10° 2.67x108 2.40%108
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