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Z O RN TOYESTFOREICR->TWVWS. ZOZ%
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DEREPHFELTD 55 Z 2R WD, PHEIHUK

LEETERDOD EHEN M THD, ZhHEHT 5
BEHARRELWIEZH->THH I TeHHWTH 5.
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IEORHEE 1399 % 5 B D DUNHEICIZER U R L.

RycHEAR

Rl

2TOYHEEICE, K& X (magnitude) ¥ Xt (dimen-
sion) W5 2 DDRMEMHb-oTWS. BIZIX, #BoE
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TIPECBN D YEEOIITE RO THL. HEARELDZD
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TN MMOHEEDXITIXZ D 3 DDRITTOME
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[ﬁﬁzwgﬂzézLTJ (16)
2
WMEE]:[%éqzz%%::LT‘Z (17)

WARE D EICRoTWSE Z 2 IZ& 2T 3. hoXkortix
HETHRER» 5 b0 5.
(] = [ma] = MLT? (18)
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A& 4« OYBEEDORITE2 KD 5N 202 H A THEL
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HEEROXTITER» SEHNS.
[EENE] = [mo] = MLT ! (19)
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[LANLF—] = Eva]
= [m][v?] = ML*T 2 (20)
HEIZ () xZhL) 720, TR AF—LEUXTE HO.

(] = [ / Fd:c}

= [F)lz] = ML*T? (21)

AEZEITTTH S, ik s, R r, MRH LD
RIEDOHLA 0 28 20U
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£ o T, AEEIZREOMHDOIITE B D.
\ a0 l "
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DY BH 5. FRHIZOVTIEIZR TV, WFho
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F 1 HHCHTL 28 E - YEERORIT.

Vs GRS RIT
HE m M
i, £ x, 8,0 L
iSEE t T
R v LTt
I a LT2
1 F MLT?
HE R mu,p MLT!
TAxN¥—, B, [Fdx  ML*T?
PaLi [ Fdt MLT?
4 N MIL2T2
NIEE k MT2
iy p ML3
£ P ML T2
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A, AIREE w 71
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IR0 A L
e c LT1!
AL TIER G M—1L3T2
EANEE g= G%@ LT2
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Mg, Rg (3HIERDE & ¥ 252
R TREZ
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THEIT2EEOME 2 T3 RONRNERTAHA LS.

1
x =xo+ vt + 504152 (24)

ZITC, xo \FAHANIE, vy BHHEETH B, HAD 3O
DIEDRTLE N2 &

[z0] = L (25)
[vot] = LT+ T =1L (26)
[%Oﬁ?] LT 2.72=1] (27)

ETEIDXILERD.

Bl ziE, (24) OHEZTBWTREDIED Lat L7525 TWH
725, ZOHEDORICIE LIZR5ZWVDT, dtEHI AL TW
BIeEFEATES. ERWZ, ZIEHH > TV THEE
MELWEIEEZ RV, XIedfiE-> Tniuk, ZoX
FHEHCEE > T0 3 (RITDE-> TV Z 2 EAMIEL
WZ E ORELEM) DT, BEORITHAR UL S %2
NDZ RN BE 72 5.

BT 281N (F = —ki) 223 2 EH0OH
FEix

(28)

L% Z RO (BA, 2020) THZ. K
DI 2 1TEFRD S L TR TEIITORTH 5. Mo,
b EEBBEK e WS DIE, a',a?ad,- LW a
DERBER T 2 AR L2 D6 TH 5. RIS,
ZAB sine O 2 ZAEELSERITTH 3.

L7edioC, (28) AL OIEHEGE D — Lt i3It Ty
NIV, ZheiEdrD LS. £7,

 MLT™?

(k] = [ﬁﬁé] =77 = MT™! (29)
TH5. ZhrEfAViug
R e

LD, FEEEINIERICIRAIT T H 2 Z L AL D H .

B L, (28) IKBOVTIREBB O I D et e Ft e t/m Iz
Lo Tz BRI RITE Db 5 Z D Z M
flE-> T3,

R CHEE S ICERETE

It 2 ViU, R Z LRV TKRILOERZH %
ZeNTES. flzRTnT 5.

(B4R D F o EHA]

JAH (period) Z P $3k, PiX, BBbDDHEE m,
BHIEE g, 0bDEX (OBBYL 22135720 08K
TEDERUE 2 RN T

P =m*gY¢* (31)
CEIZETTHD (r,y, 2 FEXTOER) . HLDX
TLEFANS.

[m*g"£%] = [m]*[g)* [¢]7
=M*-(LT7?)Y.L?
= MTLVt*T~%Y (32)
JEENEIRE O XTT T Z2Reo 0 5
MTLYT*T=2Y =T (33)

DAL LT TR SR\, M, L, T OB =t
I3 T, ROXDREN HFERZES.

r=0,y+2=0, —2y=1 (34)
C DEN TR R IX
1 1
£oT, FIIERGEDOHHEZRNT
0o —1,1 é
P=m’g 2(2 = p (36)

LB ehbhrol.
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(B &Y 3 L¥F —D%ifir)

TA YT a kA VIEREERAENG (L, 1977) 128V T,
MRT—FEFLRR E=m® 28\, 22Tk, ¥
BlZZz0EEm W c TIRESNZ A LF—%BH o T
W3 ERELT, ZOIFNFE—ERITHNTIC & - THE
LTALS.

E=m" (37)
CIRET S L
[E] = [m®c¥] = M* - (LT1)?
= M®LYT™Y = ML*T~? (38)
ko, R
r=1y=2 —y=—2 (39)
2185, Zhrin
r=1,y=2 (40)
L7=hioT
E =me (41)
21535,

FERAEOEmIC 81 2 B R O EE 5K (ma = F 0N

FiN—Y a v) kAU, X o THEEIT SR T

2
DIANF—%F-oTWV5. 7L, REOEXTIH v/c
Mo/ Ewe LTGEME V.
UKZFEF0¥4%]

FRFD XS l/hokFEzilidd 28&F % (W),
1991) TWX, 77 ¥ Z7&E8 h (b)) = ML*T™) HEHERX
BB ERT e M TNS, KEFRTEHET 565
FrBFIFEDO RSB T 2N

A

F=02

EMIFLE->TWS., ZZTAR, kE7—0VER ¢

ZEBMELT, A=ke> TEZONBERTH S (UNE
s, 2015) .

KEBFETOFEr IBTOEEmMm L AL TREEINS

¥ LT, KEFRTFDOFEr ZRITHEITIC K > TRD LS.

1
E = :m02+5mv2+~~ (42)

(43)

r =m AYh? (44)
s N R
L = [r] = [m*AYRh7]
= M*(MLT~2 - L?)Y(ML*T~1)?
— Mw+y+zL3y+2zT72y7z (45)

X oT, RoENHTEREES.

z+y+z=0 (46)
3y+22=1 (47)
—2y—2=0 (48)
CHEMNT
r=-1,y=-1,2=2 (49)
ERBEDH
h2

BTFNFRCBI 2 EHAERTHL2 2740 VH—F
3 (9) 2RI
h2
"= 47 Am
YR BN, RIS & o TERE £ ZBRVWTELWE
AR/ SN
(75 v 7 hr—nDE]

TA YT akA VFEBEREEERD BN T
ZrWVWHREICE Tz, THe, XXM TEE
FEIBRVHBWENE S DT T v 7 R—IVRIKDIFEN R
B (N, 1977) . 799 2 R—LO¥E R, 7T v
IHR—NVDEE m LER ¢, G IRFET % ¥ L TRITHEH
PO REVPEL LS.

~ 10" "m

(51)

R=c"GYm* (52)
rBlt
L =[R] = [¢"GYm?]
= (LT )" (M~ 'LPT~*)Y M*
— MytEpEtlyp-a—2y (53)
£, HEREN
—y+2=0 (54)
z+3y=1 (55)
—z—2y=0 (56)
2155, Izl
r=-2y=1z=1 (57)
LRBHDT
R:%? (58)

EKBRIZ, 77 v 7 R—NVOEFHERTHET7( V>
24 HER (10) 2L & (KL, 1977)

2Gm

R=—;

E (59)

DEPNDZ DT, EBULE 2 ZEROTRITHICEDIELWY
BABEBONZZ 2D, m e LTKEOHEERE M, 2L
¥ R~3km 7%, ZAUIKFGDOPED 3km £ T E
NET T I R=—NICHRDBIeERLTWVWS.
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EEMAE
RE 3.1
BHEm OEENARER E ONRCERNIRE T 5 & %
D R RITE D 53R e k.
[fR5]
JEHA %
P=m"kY (60)

By, ZAPREORITTE b 7RI S nnr s
A4LT—2)y

L
=MtV =T

[n#kﬂzzﬂ4z.<
(61)
TG R S 2 2 2T, RO & 5 IE X215 5.

r4+y=0, —2y=1 (62)

Z 0N FRENE R

£oT
m
P= \/% (64)
O
AR 3.2
HEm OBERZ LEPrOE TS5, BRHDHES AT

LENE ENEZRZI LB OEENT L E, t — +oo ITBY
B (ROmEE) 220t oRe K. 2L, il
N oLBIERZ 3 %.

(%]
Ui g %
Voo = M gYk? (65)
EBLE, Voo DRILY LT THEMENHZDT
LT = [vs]
:[nﬁgyquzﬂquI“a)y<Ai§?:2)z
= M™HF[yT 2 (66)
feRE g L C
r4+z=0y=1 -2y—z=-1 (67)
ZoEN TR ML
r=1,y=1,2=-1 (68)
L7ehioT
Vo = 2 (69)
X, FREEEDTIELY (84, 2020) .
O

B/U

EEDFHY TP o T bR VA, HBER
PHIHERTH 220D 2, KO OE 275 %H -
Tt 2OEEESEICENS I TERY. ZLT, Z
NoEERLE - REFIAEBZINTEEE 52 6h
L2EZTWS.

HE, EEHOM¥ESE (HERYHEYE) X, a4k
=, AME T O KA MATED R AL - IR A
TR, Y-\ cYEOEHXICHED, WEY
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High School/University Articulation Course of Physics on Differential Equations
and Dimensional Analysis 11

Umpei Miyamoto

Research and Education Center for Comprehensive Science, Akita Prefectural University

Since 2015, I have been conducting a series of lectures titled "Advanced Lectures on Mathematics: Solving Physics Using Mathematics" for high
school students in Akita prefecture. These lectures are to help students understand that mathematics considerably reduces the number of formulas
in physics to be memorized, and the simplicity and beauty of nature. The importance of achieving the above objectives and a practical method for
understanding Newton's equations of motion as ordinary differential equations using only the mathematical knowledge taught in high school were
introduced in the previous paper (Miyamoto, 2021). In this paper, I propose a practical technique for teaching high school students the equations

of motion in physics other than Newtonian mechanics, and the concept of dimensional analysis.
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