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5[(757—&' At - ©I12 pseudo force & 77 “2.-”?
G2 13037 Mt | Observer B 991Cq,

mu® P
j SN 3 0 (14)
Faer AR O FICR T AEHE A @R
P IFF B -3 P& (conclusion) GF:
H'H'!
'R
g ertas feee sietm |

E{;rm' =

JrEq CoF &79fore 5e7gIa Observer-47
NSTTaT 17 7 T v 47 JTGT G A7
Z¥ R ©1207 92 non-inertial observer Je7Cq
@ (@N ©F m-9F &7 ©IF
G315 pseudo force T JIT W’”‘“Z#'FIR
, T [7F [PNE I G972 (FHAT (UF
JFE e @3 T @
23 centrifugal force, I W%@ (P

se

sdffvna fog o

non inertial frame-q ARV L CTHCA
(Rotating observer) &«J |

GEIC I O I | B | C G 1)
rotating platform, merry-go-round-& 9T
qNARER @GN A, AT
(ISR YT 91 microwave oven-¢ (IR
2t | PlatformfGa gefaRel
(rotational speed) w QI (NAE  axis (OF) -
B vertical axis (Fig.8) 1 «<&s N ITS

A RIS =t platform-9gq 3T,
& B platform-93d @9 (@AY (A r
a0y | G “NAF ACACZ platform-aF 827 |
N ©F m, OF FAGE (FF (AE r @R
AT @ platform-a3 W4T FECR friction
(e F=T) |

At

Figure 8
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WWWWI ©I2 AN Speed
(@S) v = wir Q32 2A12= r W@M
T 93 constant speed-¢ BeICR | SToEq
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9T (External force) (F? © 257 Friction Jr
DI GERREISE 3q @3 Observer foT2td
GO,

f, =mw*r (15)

Observer B (Rotating, non-inertial): B 9=1C3
{126 =I5eT| External Force qCACE -friction,

J0ed (@FUEvd M@ (Eq. (15) @9) | @3
ACH T e Pseudo force a3 CFE

L o 2
Centrifugal force MU /T = IMW™T yfaay

IR | o7 FCBTa= 97 foreieg,
=
Ir — mwir =0

@32 Tex g IS (argument) 77
EIRILaE

(16)

A s
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Figure 9

GIF 491 TS friction (J2 1 Rotating
platform-% e wenr facw Rfdcy g1

JICT | AT ACH Ol (P T #9901
{{C@lplatformmﬁﬂiwmw

w5y o

Fig. 9-4 (AT =71 QAT x, v, z 9% W
T4l coordinate system Sl 24| Platform-
5 2=0 & (plane)-« S_FS | TR platform-
5 x-y T A0 | (@ TZ0S T 93P 2o 0L
Observer B-&9 position (r, 0) @3 AMACTF
position (0, r) [x-y ©CT 43I0 ﬁ’@ co-
ordinate 2 (x, y)]

Observer A: BTN AR fFg “E

& 97 (72, OF (I GA9-8 (F3 1 B @
1 ATBFCR A AN GT ATBFCNR 0o
T G2 AT O QT A0 7/ 20 570
A (M @ B-9F KT R vAg

(angular distance) 7.1'“2, T0] SIfoFy FACo
AR AN T/ 2w

Observer B: fNted 5IfS @™0F TAT 2 B-
AQq T MG AT Q0 OlF A 4190

<R T/ 2w oty o e ace 2@

@B & I 72 | (@0 AN external
force AT @9 (W21 B non inertial
observer (rotating) - (7 NYCAF 89S pseudo
force 4T3 | (T pseudo force-«F FY NI
fit2ife (751 =T centrifugal force | qred e
HETI AL G G2 Je] AT I
A € OF T mw’r | (SFE AECO

fereeeT,
17;

/
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(ST O (S8 AMCS (BT SHCa (7
R )

| 932, x IRy TR GFF (I (unit
vectors) | 12 I (O 1B (57T @ (AT
I B (TR, 21 o g B3 facas =i
RN ERCE R[] {“,ﬂﬂfﬂﬂ /I FSF (Rotating
observer) centrifugal force 2[NS TS
T 97 (pseudo force) (XTI | G2 & ZCO
(< tangential direction-g— F3(eT 2149 B'A
fates wPTe ARTT A 92 oRE ey
tangential 9% 9G4 F01F S IART-8 O
(| e 929 o0 w=0 TE AFCS A
T ©1% 02 w-97 FANASF | W
TATRA (AT (AR (X9 I *7 O34T 93
Feribe =7y | THeR T 21 T4 37 foe
YT G2 I9 % 71| centrifugal force-43
&« radial velocity todl TE O 93
tangential force-f6 St | w (2-39199)

centrifugal force

V=T
Figure 10

mw’r

I v vector-g3 @27 TS e €2 IE-5ICF
©lel @O At m(v x w) [ORET clockwise
tangential component 90  «<9R
dimension f¥=td [ﬁrg' coefficient-9@ @
AT @6 AT PICS A | Aforieaa

w5y o

RT3 2wl 3 F@(5a 9% et @2 =1 73
ST @ A @fsicaf 15T fFROT intuitive |
2 @F , 92 AWl 407 GUaTe coefficient-
Bre @0 SR | 941 T coefficient-T q,
Ol JEBICE @14 T8 m a(vx w) | GO

AGFE B & M4 ? o @wS B (M4
A1l o e @fic ITee eI
qred #Aff< €T3 (along a circle of radius r) |

IR HREHE B I AT @ w’r
FEA AU ASCICNT T v = wr | TS
e QU LR w-97 &1 93 g7l
@rfa Wte | B Q4 218 St ACad
899 centrifugal force SIIC2 mw?r I3
M | g9 [ force-6a T 2= FIOITE O
203 SOIRCET mﬁw At - cross product
rule-99 ARC ALER @RI AR
vxw@ad MiE | o @urifoyd @
(force towards the center) am (vxw) =
amw’r 43 TGS <) force away from
the center) mw’r | fNEBT= faer 7@ f2eeica
B feTeita
mw?r, Wﬁﬁ@ﬁ?ﬂ“mﬁi, a=2|

amw?’r - mw?’r = O x \gﬁ.“] =

Rotating frame of reference-9 (¥ ¥% WA
pseudo force-BI “NS; (5, ©OF
A ISt 9= (Coriolis force),

F oriolis = 2mv X w (18)
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ﬂw HLEHS w constant (<) == a3
Eﬁ‘ pseudo force MTA (centrifugal +
coriolis) | IM w IR O G0 \T@ff
pseudo force (oI T W2 SNITHA
TWIRACC 2R3 FF B Newton’s second law
f#14Ta (vector notations-«)

m(dv/dt) = mw?r + Foy +2m(vx w) (19)
Tt fawifas sife 23 izt ,
b=l V=i i = B

GETIE M | SRS I E G ) B << I D
AIFE B’ T Ay Afejz ¥ I
@R @ AAEE ifeqe B’d Gty @0
IO | 9% ¢F@ Fo = 0 GIR TAMS-
q ¢ote 0 fo1ees Eq (19) 27,

i=2wy+wz (20a)

j = —2wi+wly  (20b)

@3 gt FNFA-GT NG &
=Ty JREIAD (1= V1)
RS2 R,

P4 2wi—uwlz=0 (21)
Second order differential equations with
constant coefficient-&d AN bR =
At oIz 2 — A MR

(TR A £35),

N4+2iwd—w?=0N+iw)2=0 (22

sdffvna fog o

Repeated roots JEIR 1{% independent
solutions ¥4, e~ Wt g3z t e ™t ¢
€32 DI Constants of integration ¥
O,

2(t) = Ce™™! 4 Dte ™t (23)
GEH

3(t) = —iwCe ™ 4 De Wt _ jy Dte W0

Q3qF C @R D 4@ Fa9te =@ initial
conditions-43 AT | FTHFF B A
I t = 0, m-9F S[EA) 0,r) -9
wig 2t =0) =irem o sfews
o t = 0 W@ T WAy = — wr
(Frem  ofswaem s Sweomi()
wizg 2t =0) = —Wwr, gq(23) @&t =
0 T A C' = ir 93 5- 97 @ F
)expression) (WEAN WCE Eq (23) &3 WITH,
R QRTF AR D = 0 | So9d «3 2fis

z(t) = ire ™t (24)

Real @2 imaginary parts ST\ B0,
r =rsinwt, y=rcoswt (25)

t=m/20agm e =1 @2 ¥ =0, i3
B (WTR A=A QT3 O S0 4@ (el | Eq
(25) B-@3 (BIT4 21257 i\ 3=y west faca
R | OFG IRTAR (@RI AT TGTT 7=y
Sfe7 | BTe I YT TR 0 e A
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@ Eq (18)-9 2 2Tl 9« (FICl prefactor
@RI SABY ©EF S |

@OBT TN (T IRV AGCTHCPA G
FBEN? 2 fMeem s gt ey
S AR AR ACTwh! 24 TOR 2
radian (BT Y342 &= Iq @1 | fFg 749
QST IS IR ARG *HTOPT LeT
4« G2 Coriolis force (& T2 TRY&
FAOR YA |

Non inertial frame-U3 SAH0 ASE Wz
$J NYIIFEY CF@ (constant gravitational
field) #re3m T | ARSI fotaa (surface)
IR AdE, AT WO CFEs
(gravitational field) «I6T LIF QA
(constant acceleration) ¢Sl S (TBT SINET
“g” TR ol (@ (It < T eE “m”,
@1 AT FulRvg e SIE 232 9l
36 mg e | 2w @ Rifew St

GTRICT (T (AR 2TOTFOT IHT 89 Je07

Tgweid Weea rs (vertically downwards) |
G SRl el AT T TS o

(gravitational mass) 492 EMe] ©4 (inertial

mass) AN 2T O N G0 reference
frame I @eW TW @B g7 G
(acceleration) ﬁmﬁ’mrm 72 frame-
Q 2TOIF(G IEF @7 AP T 9 (pseudo

w5y o

force) mg TR Mt @3 @161 37 ©Ita
3IfS (cancel) 303 Wt [ osa A Tggader
34 (gravitational force) mg| @2 reference
frame-q WIYIIFEY CFC@A ( gravitational
field) SIf&g S (IR ATCI 1|

faeee =few sy =i s sET Aw
BT Idfeaies RSRICT (T gl feeT
€71 qF 2RO (@IS GF6T “h” THOR
tower SCACZ (Fig 11) | Tower-9d Ol (ATF
A e S (T RIS
1% (frequency) v I Tower-dd AR
TR G0 receiver |

—
| [~ light receiver
h

o light emuitter

=

Figure 11

o : @ receiver & ST F91% v-3 (AR
1 o By ? farited e ww S
SR@bl (9 Felfefes | e T =R
BT | (BICT B (AT v FHAICE Sl
QAT N T= 1/v TN A7 (@6 Hre
0% | (T @I frame-«@ SENFT FNF 96 ¢

=3 x10® m/sec |
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GTCH #7270 15 foTIeerd qoa e
4 T QN9 GF0 reference frame (ATF
Qb =1 g et fey Seva e orerz | @3

sdffvna fog o

4) pt=T=1/vie oS cwHw
: i i

2= —

@TAE, (7 5T 2 7 @ g

e g, ©" 9 T3
1
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frame-q @Al WXFH 2 | Fig (12)-9 i - g:rg +elt —T)
ORI BIF (G & | “
2 top of tower as seen
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t2 5) &=W (Fod  RCO
z=h+ igt? &
¢ AR CATRITA t; T T4
1 2% X
£ i __'__,-" Fl s base of tower as seen 1 . _—

t?npe?ti;?;::;]: - . ’." é‘}.‘:\‘i& ’1’ from falling frame h + 5 'f]f'lz = cty [2())

§"'6' §‘,:Lg ,,f L
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0| SV A 2= 1t 6) fadia ot e it
’J‘ o /’
base of tower in § |/ -_,J”” t t FANCH I
inertial frame  <——— >
T
Figure 12 1 1
B gty = c(ty = T) + > gT? (27)
1) Tower 47 SEMCE SREN e (\R) A Eq (26) €32 (27) RF
p it g ST AT

TR 27 OGS,

2) Tower 9 TCOF IZE AR

3) AV (FoA @E@NEz= 0 Q@A t= 0
FANIACS | FA5TS ¢ -(© HoCE SOEFIS 22 JC

z=ct

to —ty =T

W g 20 T O (27) F (26) ezt
BTGl

5 f .
93 — ) =clts—t1) — T + 5 gT*  (28)

e

Eq(26) «dR (27) I 4T

U 5w .3 .
c(ty +t) =T — - gT? +2h + S g3+ )  (29)
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-

F

Eq (29) T sw&r o3 {1 +t2 = 2h/c
@92 Eq (28) I MICE
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c(ts —t1) [1 " 2] ~ (T

sdffvna fog o

SO TLIFC (0@ (gravitational field)
SLFS SCATFS ©rgd foniv 6 ofamaag
@361 1959 e Fore iy gt
AT ST AT I @IFT 22.5m T
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2T, @9 ST TP [ AN
qofe IRCR, G- SRR P @Ee-
T AR 3T | (@ I CFe@a G IITsa
(TF Ty eERgR e e @3t
JCAC W2 G B (I LI E) FA0
27| g B AR DC 1T TR GI6T
SIE 72ZAE 220 Volts AC Rpe-sifere
[WRE ACF TS | @01 (TS WEIIE
3o ITSI6E (inverter) ICHEF, T 12 volts
DC 5= (& 220 volts AC (© FIBR® FCO
AlCA | g BT e <=5-311CF, [Reee s
AT BN LGP AL ARRNCTT & |
SR8 N AT TSI @& 220 volts AC (CH2
i ferreim w1, e wea S (e
@S2 @A T (@A (ATF 220 volts AC
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&N CIEITe (AT TP TeAg
fred e (ONF (FIH QLo TR
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e e
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R To! @ @36 wEfce 9www B2[
S AT AR, 9FO1 GIFe] (RS S |
o PoFTe SIS e, (6T TG @M
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GERE 7Y 0 AW, ©f A IRF AR
T8 (O] qb2 | G2 FIF [P SNTAT W0
@ (@9 TS IHFE QR ACF LT
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White LED -9 (@ =1 It 2Ted
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foae 99 SR SEfee
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FAMR | GFB! FICT 8 FAT 4G TEAIGE, O
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T4 AR, OO AT WA Codl FACS T
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