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“VIJNANA ATIKEGALA KAIPIDI” Kannada version of the book “TOY
BAG” written by Sri. Arvind Gupta translated into Kannada by
Nagabhushan, Tumkur Science Centre, Tumkur, Printed and published
by Sri.H.‘S.Niranjanaradhya, Secretary, Karnataka Rajya Vijnana
Parishat, Indian Institute of Science, Bangalore — 12
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TUOFLIE Doty DR TOUR, TIRTE PR I, 303@@55?&
BRDHRAVRIT HBCHY, WG 15 BRFNToTOR BwR03,Toas Lot

TN, FoF. TONNT TIRT DY ednvony 4008, Bk,
c‘,?assrw:» BRODT), DFRAIND, dEID, FZ D, aﬂ»os'acs 3o
Do), PRIV, umwmwa TAODETRY,
NTF LTI, o, BTIRTL 50306 ¢BRYRY, Bicded T Borzron

BT “2790 DR D02 T T WY ERT DR BRITVYLODY
WE 15 TRFRvonon BRI, wodd. TERBR DERRT
28,0283 WTBedriodRY, mMyess ATPETION IVQLRT GvTd e8RS
‘DT B Qo RReBBYIDRY, IR [RRT, 1003, B
QTR BEBERDL 0B 2R&,0DTINGS.

S MERRO AY ReIE FpRd LB, DR ©

DRI FowopdrTod 6584, Bid), B33 DRT B3 ARV
B0 FBIAT. N 8 2008 40 B0, ineh T, B, Bed), 300
BNTHEITTY, 0BT, 0D 598 Wedoddd) 33,

TOORTE MGINURY, B, ADTEET DRAGPTRRY, NRORAE

T2y e0%0 QR ), FoFHR BoBIT BoBYN 3§, Bewy,BeEe

0o, TF3R,0DRy, 198809, staamd dedd resats.

T8, 803 LR OGNV L7203 B33 YOS 2Ee, 27903 I

FOR gges W, TIE,0Te ClRezsd, Taey, 0% 1YY DI Bnwaes
BROTIITHNERY 0oy, So8,TD ATFLAT W] 2 DODTY, LTU3

AT 0 BUANTE aﬁ&wﬁmd)m WORT. B3 TIODEFRNERY, 0BR8N
AT Lok 3703 KEoFTE, acsaosxq BOODT 2.8,%%0, Wol3.

R3, TR BIPRTY, ol WERBE IPGNW, Soesw
AITITES, LN DB DA, FEVE TR 0eLTI Ty, Bead,
TRV 0 [woTE WROAYR, TBETN Jew DFR,
SBeHIN MTP0IT BORTRY I EY BB Wwoldd TomRess
UIRMHBCR, OLVTWRET 40T} £BROT LTTT TTFT N030LITT

"EBTERC Do FIDEFIERY, BOWNE TT,08 DBFRIIT. 83
TRODFFRT WoresN DFEN SLZIBE BAOE JFHITY, BOHED
URTIBIR, 5QNFTERLRT B BT BB, T AIRING. 83 Y, TSRy,
URTIDRENL, BENERT BOIT KowewsTR, A5 NOM TR -
VT, IR UT Be. TNBAWICTONR DT IRAVAS be 8.0,
Q5T080°, D0H BRAFODHOT BRT0%,. w0 83, Wonwedy Zonw,
WorsETN [GAERLY, BT0® FpedTT, Wondetd @O TS
g3%d 19 I 3.
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TN T 0T BTert w3, 85I RodReRT DT
TIND 83 $THBRZ, oD w3RYNIN 98,031, ‘
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QROTIRET QTR TP

de 00T NIF, UH[D TR DD, FOIRTIWY YR,
NSORTE) ), deom “The Toy Bag” Qo HFZR <3N 83
DRSO,  WORELT. IVreTen O DROINYRY,
OGN SHITTRETY, FORNS By WL IWRR, WFIT
IBREROZ 3. »

PR BOITIRS ZNT0 YT e D0 BRIRY
Ry, TRET BBRT 1D, BTC SN I BT,
Footy Bae L0k FoNT, Tdy,, T, ot Foey 0, RBST L3020
TR0 [RMC0T  wENTR)  3CTROTOY  39ATRT.
OTO3RENY DRONT[0ZT WFO, &TT, BRNVOTOR DR
SL3ERURY, TREVTIE 20T SRe0XERLY,TY . et 81
LA 2,000 PPN DTOINERY, OO BBTO RO
S0 WORBA B TNTONY TS, DFORT  BRGTOD
| SGRTNERY,  DOUCH DRRRLY  ADODTO.  WRB: &
SHRODRY LOBSRNTE 3 ION B ORI Vv
RTEIT.

82 RI8MED L3VONR, SRV R Bedy, FOTERBFTO0T FZYE),
R0 TINTE RRsReOIONRy, BP0Y IBWO.F. B3 Fodeerinied
YYD, BT By, DAV TOTS  FoRBAN
RBRETIBHRY, LISROT. ,

008 ORMYE, DEFOTT LT P& Ol Hde B2),8 3. 84
- BRLANGR), IR oFFmaiEod  9R0PD 3 oA
ReTaTRNT]. 0N0T MIT, IR0 B TO3eNNsh /e3e8dnsh 2o33
TTIORY, WWVI FHTO ot JF, BARE. &1 WRTTDTY,
3RS 3o o0 Heos QT ITFWE Uy PR BORI I
OPZTE Do, D REDDTERT 2B, FoFTBEOINT
DU QTF.DVOBTI0NG, RSO TR w70, RTINS
TR0, FHBOXT QOF TS Be. W.OF. RRHBeDTT 0B,
3. 0.8e00], WS0n 17, g3H3Ined.

T me

LElesUyat

ERD N Seoly






To0 RN FoeY,

81 3007 oM woIsy (Centripetal force) &g ert
BT Se0HNTITY. WwoTd BRLEF Ty oNT® ERFOTY
20T 083, B BT 0,000 00908 T3 0NTSS TG, LTRNBRY,
38T ) B. T T3, 00° FeTYTOTE, WRRT (233, 1), BRFONRy,
B0, Wt WNAD. 3 200, 30e0BB0IB 8,07 INYSRO,

Gogg, Ime 441 A4 (283 3). BT e ot 50 HRH
TOERTR,B (U, 4). 306 LI0UF BBONDOT T9,0nBRY, SFER,
RORR, SRITY, Aposen wen B, R0T9, ACNTN 30NR(UWI, 5
R, UE, 6). Tea, I WeshPede ), | STNTFTY, AgFaRazen
O %, T T),0° Rred 933 e otsgnotiod BWETITRY,
M. 81 CBED S0eas Syt Widows,d.

TYoTioRy, STNZXTN 308 BoTRPTIN W BIRPEED
BRAFYTOOT R TAYTY, 33,5968 ghLTend, 2eosn 3.
g fompad WO ANJT. B WOF  Teey
TIOBRDPTIY, Scd03n3 2.






% rlefey~!

20T QAT BT 0 IRTERo@, WRT 00Ty
RN BIP. WROW DDONTY TV RIS
BemBRent 2edR, BHTF 2P0, 8 AN woldd Ay, BORNG,
2D (BF 1) word F, WRUTATT HRE AW
TRFCITTRE), TOTIY  $CNR. B8R SORNRT 0N
[IECITICTE), ST, STIT Fen Tei,BoZ &PWoN.
Bed OPT.  woWB  FooB  FodeeNRE  wolod
BORNTE R WOTR, BRI, & o0l ¥Id F3.T
G WINO0T BHRT FOKINDY, 3T, F0RY, WBORFITD. TG
Beoa@mT Wo(Centrifugal force) =Y.

B &6y WIRTES DT HoBRENRT FTYTT RS, B30T
38, AT JROOWT RYTIH[RTY. 0T EITT T B
TYRT [T Lol B0, MY 0T IREE HIW
POTO3LENTET o3, Rt BT SB0 Ted. VBT Wwold
DDy, T HeBe) BT AEORE), B, BR,0T0 FECNTY,
R0 £3), ATy, e (W, 3). DT e 20T TV
TYToPATTN BITTURY, VeIE LRI, FY, Fe0F 3 0.
Qexy FFEIy, STNROT, TR AeT BT 0T DU, 5.
B3 03 Qe B0 AT 859D BrETEONRR TRBEWITED (8, 4). -
BT STNZHTIO0 T FOTTYBMIR WO ATWREEITTIN, LTI DETTY
We0N  FT[ORT[RIDST. B WOlen AERTL  WGF
QEEITIEITL QETRY, TS LTI

B3 DB Ok, VDY I, eFr WHFTERY, o e
ROYTRE PETen P, ol XOYmen [, SNRBD
BATOO WIEFBITR DBLUBELS QU BooBnesy, ricidng 0.
B30 TG, TS & LT WTT, LOTWRY, wedY, BTN 000G,

2.






o WTIT S IER

# 3ZRONOT Ty, TRV, SRZRRBWEG. BoUTIER
SO 9 A, LT Q0T 49 R.Q¢. MIBE, Tod G, 830X (WE,
1). &er} WPFITIOE WorlTer's B[RO, wold BT RO
VT WY, 20¢, 30e0ABTod QLTI FTONR0TW DO
SoZneRy [wk. HeBOT § 7T woklRy BXOR Cordd Wl
D SBRNAWZoZ  FOTTRDZYRD. WONE RS SoFd
33,00 BeB0TE T el (133, 3). 5.0 Mo Jers BYo
50 B % Teg,ERY NEES SBRA RS Yok, Lomd JEr
ZSI0BS, STOTRLIE, Bord T8 (233, 4). 3T IZRD BAWOW
RRZ, (Pointer plumb line). «ad.Q,07 50 H A Jecsy, tonts
3 TR Boekd. 8R ©oW TRIEY ol W TILNITD.
BBBRE, NS ¥R 5.0 a0 2070 MHSFR (83, 5). F33, 7.5 0
L7O0ERY, (50 #% 0%, 25 #% B¢ morg,) word & =7 e,
OTT NG, RS VR0 7.5 MMy 20T MHBER (233, 6). 133,959,
DA ARG TAYNERY, ToWRET 308 (Standard weight)
e3zo8es &veed 2.5, 10.0, 15.0, 20.0 o Ny, FE°F R &xed
[ReFR. & 0 gmmodnmod g  (Calibrated
balance)owon BIrivsy (B8, 7)08), 3mc0ME03 308
TRTLTITD.

SATNANT oD, GOk JLEHT;, FIROTRTRETED
(233, 8).

mgasin A = mgb cos A; M = (a/b) mtan A
TY  IATINEDT TRWOHT BT TBoIW By Wors”  Beesy
RESRDETIBTE_ ToeYe? Nad.
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08, 318

81 IZAT © RRF, TRLMVRY, SRTIRAFWIBI. W00
A, BATLY ATB QY 3RFNT 0T SYODWTZ. BT T,
000008 5 2.0, BRTHE, B 10Ty, ©oWREITY, Redd
(83, 1). 8 3ROV PRCHTWLS $H0E B J=K,
SRFWeDH. ©RE FOIRT TR, NoWT Wt TIRT HITNR.
DO LY BT 33,08 BEOD Temec WFOD xS W,
288, 30e0aTHT03 2Woed D, B QTRA HTNY Cognsd
Be08ROToZ [y, T BABVONY, Becd. YT FBR,0%
BN, BR TN 33 0% WRTIN TRE. 133, 208, /0e028%I03
BeBO® § DY, FYN BReRY Lo, Bwodd FORRITO RVT
B0 ToH. Lok AR EROT BoudTrEFE S PRI, 308
IRRFTO0T 83 IZRODI), RPNV (1T, 4 B, 5). B3N
TRICTITE 30 IRWNEFY, - ol BRBLY, TY,0R°, 30T
00T TYENERY, 30T TRA.

2WoTH TR, AN BT (4 Jt WD) BoTew 25 Yo
3RFDTHIZZ. & 0e3cH Tewy O JgIReR 2wtzy,S 100 o
BRETIMI,T.

2080 ot FIFFS 3NT Lo 2.5 Myo W33 (U 4),
I, W0 9 x 14 = 126 Ut B.ace, W T, 875,003 1
Umg B.ae. et TETE o 20 O Myo RN
(385).
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IR,08

008 OINYE, Y, ATRRNIENL WRD 28R AR Wed. 8T
3R89, RoF wITRY, oMt BYONTod IRFWIWL? (T OF
YT W) MRRRE, 3R,3E, V03 F8,086RAN Lotos
F0,B0TTEG, & FRAS ZNoBW 3,031 SemeSesRrs3 .
B ROV, WOoRAT ReBO [T, MEFRIT
o 34, Tarlode B30T T, 0TFRY, Wotd XFUF VR T
ST BT, T K, VTC BFT. DT ISR, WeeRT 3.
Lotr} BBST T, 0TR DO, BRI J08R3 .

g e2ed,NNPRY, G 13ReNSTE L.o%0 80T Wo TRy el
38033,8. 2,073 338030 368, 0.8 8 3,083,8 B B0l Y,

83, dReAmed eIy Reed Fed TR, Y. zde Ded0D

SRR, TEOD WA TEENV0T  STBRIVTD. R

QSR Weekh GEE wNA0. ©n UPNYR) Sedsen

O RLETH. WP, ‘U’ 95me 'S’ 5dnd), 8, wheehod
IOT 2,000 Wod wolEy, RACRR. L.oTd FIEER WBUPoR

WRKS TeB FoW[wW ool dpond  Jwedeiei

ROoDERS TP, RWQEEF  CNRER  WedP). W TN

BRI Foreny e e
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208D N R0 Wil et

BOLOW OB, B lded wriod LBUFETTIURY 3R 380D
TED,NY0T ANFALTY B, LY. <2z 300239 FTY TN o
TRT0. B3 L3FTT IR, BFB0DD, AT B 00T F2000N0T
RNFATIY,T. 0L 0% STI0T BIFOD FIWNHEY, TBEETTH e

- RRQNYTY ik CIRNTE,Z3. B3 500003 e0e Teunse L F s
BEndod 307 T3 .

MEO3RE  0d  XEEDH BAODIY 23080, F0WY
RRETIWOD BBRY, IGRITON YD, TAOH  HDODRY,
BOTIT WO TR T 281 IYesAnwmRd (S, 1).
533,073 BRTOR), FO0RCR 2,00 LTNROE 93,36, 39,0
(133, 2). 81 0B RRTAD MROD w2, (axle) TORTRRRI
De303X), RWPYTOOT BIFFAoW STTLRIT (283, 3). T
Lotd TROT WFODRY, WPTIECHEO, 3308 U 406
20e0A0038 0B SYoRy BddD. 1 Bave. WG

WROTIIE 0eHT BodieRy Beved Bees U3, 589,
3000280303 3,0, Bt TCW RORT FRVNERY, etR. 3
WOTF eDoNT 0B BOF R, Bt KlrFIodod LFRT
U, BYD It 3e3y, TOIRA ot TIBFE, [edd WeshdSod
TRG (WS, 6). B 0¥ end SeeRs BFRT  30oen
TYToRAS, T 03 Y YRonE 308k 20 BoFIreyT.
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DU

19880¢), 8 QINIS Gusd e 3BT, IBZ R 8O3
ZRTOH BEEENY [HR WRODRT N9RB. BORS 2,08
TROR BT, MODIT0 8303 BNIORRT  DBTRE
ChoZnde Wed. RS S BRI IBeH LD THRT
WORNT R0 TBHZRY, MOCHSTLRI. :

10 B.00¢. x 20 BOX ENROT woTd T s 3NN,
¥R0Y, 1 k., S@W, WS ON Word W), DZFLTINTY,
TOTTT 1 LT R0E 33,08 (33, 2). 10 B e x 20 Bk, 9
To00E), 1 B.00¢. IO Loy 2.0 3 VR, YHLTLTINGS
TIPODRY, FXPT0ZTTN 97 TN 33,08 (238, 2. o), 3). &
TP B3 0RCe QT LouRE), BRTICT Tos FoFE et
Sotddh (UWZ 4). Terr Weerry WPRIR HAT Wwold
R ReO0RY, aTT oS FCD (W, 5). Rfeed TN 9N
e WIS 3 9D B J ooTand ShRARRY R (133 6).
B3 303000008 TX0, T KRR TFHEG, WOAT 20T SPOVLBI.

TOTD B BAWNAERY, U, 708, 300030003 el 2,070
RO BIPNY T0ATR0ZT TS0 R0WD. &t eecd
CROUIRA R ST, IR DoTD SPCDWIR. BORRT
RS ITTRWAY TNTR03IT TITRTRETIN Racd) 303
TINTIE), TINTICT U0 TR I . 2T Racd ¥OAT B3,
FNCE PNy @D 36 R0 Redod BESI WK
EORTTREYN TOTOSTLTITR.
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f,e5° 20N

903 WO STNRXT 83 200N A0S REDFE D020 LT Ta0d0
D30 TBRD RBUND. > 193¢ SIRWIT  ERRRY,
BRE 0D T WON0. 7 FK TR T e e R WYFUL
2 03 P0TRY, INTNBRY,. (Fakd, TO FVeTT Tk Lo
ZoIOATT LDIRO). BE8Y), 133, 10€), 30e030%303 LB0IRN
BENS  MRWMOBNGRY, TRB. BRTT 1308708 DRI
SRT FNnERy, 33,08, (W3 2). © RINYRY w8 30Y,
3RDATRT0B TR, 2TV ko e nd X B30T
29, s, Ted 0IRT, JeBToNE LTT LoTIRY, FOIHN e300
@309, 1 2.00 TRTwNdhEod 3008 (WY 4). AT WD
oo (Ee9)eded 30T SRBEID. FY, BOTICT U,
Y 0D 23,30 T3 L.eoNRRYT00T BAY WS 0D, 1ied,03wN
LTI,

J

STt 265 WOND BRELTR. 1S KR, WIVRBLT 33D el
29770 0T tdeclk. WReBENTIN VTP BoRR, WY 03
¢ Fe0Tde. 1Y 609, 3202008 LuThYeR e it
BRCTIN 1190 nABD. Y NRDT TREOD WOTY VYD
ZRINYR T, ¢ 030 STIIED TYTCoPREITN. B MTIY0IN
BT LI BIOOD FRROTTOT VL 03D dwr FNed
BTIMEIT. Wers TS, BT LMD, B3 e FoTD 1vew
PRTDTITRY, DO L33, 2RO NOTBPCROTI 2330, e Bx e
nOno ST
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B AToNLY,S

B GUEDY, FAORFT BEOWOT ALY SN,
1P5ITI0T FMEERy, 13, 108, 30e0TToS 53,08, ZOBOHRY
RTINS, ©otsd mew NSES I, (wind mill) (233, 2).

BR%,TT BHODROT ST THO FY,ne IHEY, 33,08 (3,
3). 81 BYRIY TRTYTNE 8F, ey, LYWV, TR BNy
BoLSS RTINOT WoTT 2% oIV k), WReR. LoD
TN Bo30DRY, W, 4806 300038003 o, AR gtal
BT Boun B FoS0HRy, eI TTOPROR HotdR. TR
NOEFODTY, HTFR AkRQ,070 &N el 1B, TRORES Wed
VeI 7,950, 83 3TN, DR YR, 3 BoeeS (Al BROES
To000TS WACIRT BLYIEh RO BRI I MR B B T3
W& MR Do DORIT0oR B0TTW TP IHTnRos
BRRRYE IMHJD. e wotRE  RoITI  BFTeway
(convection current) ABHNE3,EB0RY, SToNEoS SRBIHT.

TR BRNYR), A0V Lol IYS JPEE  WIA
BORANHE, AT HORD LB - N EAYEIHRY,
NTOSLENTRBITY. BT BACDES 88 T DINGE, ey
Tert 85 TRYNTEIONTY, STMIE0Z TRREIND? SYR.
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SRS Wedy, 7

wotle R, QDR HF AT B ADoTONY MIZTY,
WIS o, 0de? AT, ICDEY AW TYOD
DoTIETENW, Wordd eI, Wod B en wTen, BY
BRPE0TS T0LD T |

DY, WOUFITENY DR,0EF 20T ITTINTOZ T3, 14 Redde 0Ty
THI, 9 B0e. GNO. TR TD FeRE,TEEMEIY, T,
BLVENTTYN TR, .08 NWTE EDRID F3R,00 WROF”
TGO (233,2). Lo HDOT JBNERY, 9otd. 20T Y
B¢ 23,08, 5 8 080,08 3¢S BT YN 23 (233, 4).

8 0BH 3RVENW Lotde TFRRET TRY,NERY, &R0 z0dx?
85 QURR 3RIENLE), 20050 2002 JeREIT30 0 LTI,
Wod FEILOT LHLTINTTY, 990N OB ReNR U, 5. 84
TR 1798, TR, DX LEF G, ToLoES T 0t 300073 2.
M3y AW TOIREING S¥8. QR Ty N0R B3RS
93, YN O 5 T BT, 0830 SR 3 ?

21



f#’m““m.
oy R ad faey

copper

T

i) enamel

\ enamel

22



208 dew Bezot

B SRetR0T HEO Lomd W, CIVIRY,. WD @3
ATHIINTE TR waled By, 3TMRQID. 1.5 030 Wi B
WTRD 24 et mZE AFOTRNE Jo300RY, 20w
WRwddeesd (Battery cell) m30 (838, 1). 10 003 20
BTN 1330 B0eBO0T B8 ATV, ek, &
20T &, 0N 227303 TR, FOSRTIMEITRY, T3¢9 (288, 2). ROTHOD
RO, NPT, T 3 —4 33 mRCHOT 3 O (238, 3). 0T WHED
o3 8o WYRWTD. ROV 2TRHL DDARTY, 1E, 489,
P08 ¥ A A B A0BR Bodne et BTY
BVIVFITZO0T YN 0T, TEDTN, A 0B, WO WD
WIS BRITVR, TRDTNCD. BN ATVRER AN 3
QTRENOT @), hehlorn T IS0 (B3, 5). AN
Bee), DTG, SRF YT Iriodulesd. 1 R 3 PweeLxo®
BORSREFOR, Wonl BorTe Doy, DT, FTNT Zod
FIANB 3 T YOV SEFLNTRE, ST HRDATID (253
B). 8 ANYR, IWITYS IO AR TTETOY
BLOLIBLTTI. ROTPOL JND BT NEY, woe TN Fod
BB, WMDY, @i YT STORDFTO0T & AT
DOTROTRY, TF 1B, WFREFRRPRTIID. o8 =TY
BTN BNYD), 00 FRW Zod ATE  LTINDommN
UREWLRG, AT TR0 FPRETINI . IR
UHFRWBIY, A ToBOFY (RO BENG B
DTYIDTTROLIN) BFETINS, . :

et BTV 83 Bansh BFFR0EIF3H03 {commutator) 3oR

RIS, B OFPOTICEY TOE AT e
£, BRI,
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ST 30300 ded

DYRT ol BT WFR, DRI, 330X (33 1). =y
BRYOD TTIODROT A0RHA 0B DFBE, Togy, SR,
Lot oRIY, AT Togon 2 Bk, B Sde,o0md
Sog, &R& (B8 2). TYOD wold Telodse RLBUTR, B
PODFY,0TLT), THT WRDIeTT (Battery cell) xeed 8,08
LYol FTIORR0T Weekd. HITT 3520708 03RO
01,07 13,00 WYR. (B3 3). BotidRY ©0T,03Med 3T
TR TRORT worttndd), Bededng . IR0 BY,0°
LTR0% U WD 2eeBT VT 3R, BITHRR (B, 4). B
RRLTT HTTYRY, 13430 300833 83069 3R, G ZRnvn Bomse
LB BY,TF 3 05° ZHIHR0T LHTRR. TR Toggatdss
AR LT LT B, 1792300 EeBRY), e RTIN AVBS Bogwy
L, 308.0eTT Reed (Negative) Fowmer wBRI0S 3Rk,

85 QLT HTTNW Wy, TR oD FIE ITFLIBI.
BATOIDTN  WRWOIRBE AT ¥y Beetzonr
TETRR0Z 3. 3y ROTYOY, OF T, T, ST, B RB ZBF0.
BRIONTTIN BT D[RO BTN OF DI P, s
QTG BROA BPNY Sogdd DOy leedd (U3, 6).
RTPONTY, FY, SN, &R &z woZe DI 3Tonen
TYBORITTH. TrleTTTR Aesy STNAT B3y ZO Q0R 3
0P F©, SN D03, F0IB VTG, HEFE), ST,
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R ReTOR ,03RRRD

85 BOYTTID BPCLIOTR RBT0NR0T BOEID FOSLLNNTRY,
| ERTBLIBITD.

209 I, R0 BAEE W T BehEosE B
WEOLES LRI T LOBT0BT 4038 T, B RV
WEOR. BT R0V STTHE BF, 80T WHCIHI,Z. (8T 1 T,
ug, 2). |

oy B0 BRI WOPTYoIRI, B30 Jons
DI 87 B3 ATHER LCRTY0INY DG, TN HTHTO WD
T8 59033300, BYY vooteN PBeetno® Penwp I
BWITD. (U3, 3) ©TS 0B BELTYOIY D worle
3730 Tenay 3R ey (88, 4).

B R0V T30 WRTIRT BReT0F Sen VTIOYTH? Bk,
@50, tPFIE0, FWIFS B0oZT STIOAY RTY [NB. B3
FoSRer BNOTITOL. L03T,08 B, BTV T3, U 90ITT3

BT S3RCEITT ORI Bk BOFRD 2ePTIe? NEIAR.
ROLOE), 3R YT BW), WRNVRT B0 Hen
RToIEITIE?. NI, (BE, 6 ), 233, 7). cde Ded BTV,
WYRRT F0d0H NoBIM,T (Me3)BE), FTYRIGY Seees0”
300rE3 e WHREINNYTIe?
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BRTTT B, IR

RO Eet30f 1.5 sfoeed ] BAX WL3080e3E BHI01RT
DR, Motind FO STIHZD? 83 B[RO SR B,
TODTFRTY, Dot Tert SPBNHTH?

88 F300ER0R 20T FEND 1 07T W I0d FOTZRRWS
WOLNT HT°IY, edorts, ©R WYTRITN QP FoR
oMY, 83 ToTEIR0T R ReETTRY BSEN TRTRIT
(W3 1). &t Jeclesd TcRD? ST T BRCEROTERY, BY),
3SR IPEE TP STMRITH VYT, 7Y, WRVZoZIN
S03T Q0T DR, STMED TYBOPTITD DE?

B ST, SRRTVCRATET SL330DTYN SRBEBRWIIT.
Ug, 289, 300030503 20T FFD, FITE FaTFERY, KT W
RZH3 3303 83 0% WV Gy I, B30 w3, WSO
(WS4). LT WOV weyTeng wotdd. KT 3cwies B[,
BowTTE) T 02 ReeddTIYT (233, 5).

Lotle $¢Eed 0@ Wod IYNYRY, AZOTR TCTRINRWH
el (B3, 6). BOYOD 200t B4 3G, NYCT T E3 W ERY,
304, I FYFTR 000 ST (133, 7).

2,02 BH0eTOT Ted, R, T3[Ry, 3,08 3rioa. #F03T %ol
WOTHANOT BOTB HeRe2030 Jeariday MOSHB, BERvTYN
3208 RO, B [T,F0R OWR) ey Peeezeo
WRCRATIIN W 119 VR T T R0 BOTTRRARZRD (283 8).

8 ROV RREROROT ARR, GRT wried SLIERYRY
ERBER?
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S0’ Ben Box SRWI T ?

83,033 (commutator) Sert 308 SRR, T? 8003 39303
2,030 TNT RSP (copper coil) Inwdeod @To
B003E), B33 ITYHST Ry, Bomeraresen Jricdd (88 1). 2
2330, WHACKT RRETT HTF W), 0 RVNTIR
QOR0LRENIENOTE 22 BCINTY [RGB (243, 2). Bert WOV,
33, 20¢). $Re0ATIT0Z WRRY R BTXRWD. & ZTY B,
AN LY T, BWE  wWwolie ~a‘»a§ SN[, AW aig(
TR, VI Lot BOTID W0 TR WOV
BTN, B [ATED SYATX%T BT FAT (PoWT 8D
ey, DTG, TN Jod B, ITNRTA, DTYTOT VT
200Y) “cde 0ed FOX TRERTN.

DITHD QT T Bert 0T TRRDYTD ? ATNTT BT 3030
RROT TOTI BTC S, 5908 363 Yoo T (8, 3).
DTT® F0IT OI,0 B, T80 W|ATRY, U, 4 3, B3,

58¢). 30e0a35. 18, 38E, 30DXTF0I RTYOY a»%oaoom
LTI B3y, G030 HIT 3 SReTIJT.

LNETIOD ORI BIIRD  INT ROV, TOmn
RS, R, SVOLIINEE ATRI® F303aY WYHTY, TS0 $0I,8
B, T FIMERY, YOoLdERRI T, 8 FRAW TG
CHTY0IT DT, FEMERY, IF, B0 FPIWTT. ST
TP TS, LN F03GW TR TeG3 BODI03T
F08 FEN DO TN V0P TR, S B,
w)éfa IaVI fow mma:)m ATYRST ITINRTT  BBIW

ort DT3¢ OWORLR, 23 &@O@ud &1t BOR BOTP
(momentum) RTODT, BFFRD), WORKT0Z TRWI .
UR0BTTE), TNT BENNY, LTWT® BFwemsy TOCINIHTO0T
QOUT BIE RN, BTN FrorTertd3,zs. &Y X0 3R,
IETT SODTY0TTII T, ST 00T TP RI,T. AR
T ST 0¥ B LoPTYoZ e FRBRWID. WO
TOZRE TOYONRY, FTVOBAII T, Wert TP XY, W,
B 3 S WS B.

fLG

L (ﬁ
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RORE 1S

TYOLRRRYLTT T TRCIP WG 01y, 187209, 239 03I
PR RQOTLTULR  FoRHRT. WY, IHFI
UOSUZE SNTO DR WIBTD. TR 2630 EARDR xlelalel
%TO oW T, T0E NETFURETE DB, HTTH 0D
RERT0BG Aesbriolrisd (slits). 88 DB 20w BBOD
BT NeLE B 0TI, desoRoRoDd XRTTNG
wotle Becdodd o ZNYRY, BoLREITY. B8 BRTBOCHRY
IR0 R0 HARD BTUHEIR Aesbriolns =naoss
ReeRzon TBEERM W WO Bm03 235 LVoLTRRYD.

¥y 100 DTSRy SRTFREY (Trace) ST FLReEtes
TIT Dot o3k, 12 AesbriotrivRy H3.3 g, PNE,
RIRT0ICTN 330 (3, 2). FYOTR Lart B 2D O
tRk), B9 W TTT S eedd (13 3). IOT JIT
W0 N dode ase? MERX. Bt AR, FTROIR €
303RTICND.

ARONT 29I OBRY, BFACH FoT LEUWD. VB WIRW
ARy Reecdd B0, 09R0T WL oY STNR. 3902
HReToN  STNTLER.  AesrioBodon Reelman Bowrish
HORS,TT 2T ForITD. S5 LVTIBOHANE), BT
BIVOLH BFTOT HES LWRBo3 LTIRTIRRITH.
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RORZNTTTW WIS (Flexagons)

FZT® 2070 ARASBT TRTO. FBWOoH By SEIBDIY
DRI AT wriod  WIAPR),  FeowIrD.  ©5 0ol

0300TYTINTITR TR WO, Bo0TWT3 03 WRIFTNITT T
ToINERY, B8 TRHOOD FHIORROT 3LDTWTVTI). YOI & WO
g, 3,00 2263 2B, (0ewT) W U, TeT FTIY 1, Q.

0y, W0 DG DFIR DTORNPTUS FITTEERY, 88 B, 33
B3 ©on3 AT, B FETES Wokd PYNTY, Tew) BFENEY,
DTN DTONT. LTS GootTen 87D L,

8 W03 B I TPTOODY, [N DRI IWOINEIY
BRI, |

BTN 233, 189, 30003T0T03 SRTWOOD TRTTeI0D wxd
33,04, 8 ForBealnv, RoTOAT De3cix), Mo, 81 3Ry
DS U Teemod Logend DGR (B 2). 03T
IRTO0E), TS 6 ©o2rtdrie shesd wInY s DR (13 3).
8 TRTOODRY, Wotd Tegdd WReRTLL TR, FRTUT
B3 PEAR ZETIN TRTOCIN) Toss 12345 LonnEy, Lok,
123R9sy, B33 3a8 otth (13 4). RRTH MG, B03H B3R
$TO0LD SRTEO . e 2700 LN B Lotd 30,

"BodRY 17 Q0 SEMRORTT WFT LINSRY Loty ‘1" Doz
A0 LNTE) BRI 47N, BAFIOT Tod Wordd. Tie De&otsRd
2’ T, ‘WordR0 3’ R0t 3eDITT Tennene wWeeld (U
6). BOTITT WY, 4 T, 5 oTH FTPQATS TN FRTIOOD
WNONH ol & IREORD FF FIORY Bcdoswe 4
DB, 5 20T IRROJTKT FERW LETeRE WK, et
30IR0T  FRTOONT, BATST  woonm e
UBOSLEATTIED. WRTWOCIRY, wO@ RO, TR WohnY
DG, WD wHLTNE, STONA. DFITT DTSN 3dZe0ToN

20730 80088 2,08 UF, BABRY, WEDTRY, 59630, a5
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RNcIH PGS

9T 20T DB B V03,0 BP0 B8, WECIPNT
2o FINTWE e OB, 30T W0 wItR, BRTZR, STNATT
B RO BRTLIINNRLL TN ForaD!

BTG FNGEEG, 5 RAe, IR T Wolnesy Wy, 6
WRIURY, 3308, & 1RFITICT FINTLD 2,07 83 Famp,NCR
ER,0TH 3B WYKRA RO, LoIT QTVD  TINTNEY,

3RTBR0M U 100, 3e0ATNTE0B BE T3 TROT 33,08, 2oer
WO TV, $BRERNIN Ty, WRINYRY, Lotdd tiea® BTaR0T
U 209 3eDATT0Z Wotdd. BN W &350 Z3HTB0IIT. 83
UTORG, FOTSATRT AB 202, CD 300nes), ©8,0 30T ©0otdd
eTTR0T BRRATIIN Lol tRFFS ORI (283, 3). 83,3
0 T3 9E,3030RY, TONATTIN BLHTLTINELTY, WP 0K FTFS
(cube) LoD, (38, 4).

w3 309, aToZT LPITTY, gy g Dk o3 (Rectangle)
TR (233, 5). 243, 58¢), SROXTIEI L30VBTE) 03 IHLTNSTY,
WY - 3D, BRTLTNRCE T,z BEWO (233 6). T,
RRUWTIN S0 WU, (133, 7). B3 ODITRY, WRATIN 3,
80¢), 3Re0ATOBT ePF LVOLTITT. SRy, BTN
et TP, LRI PI ST0 ORI, e} IDRR,
SNV FUEROT LB R TRRT0I [, PR LLTNITY
BRTLTIMNTTYN TRTBITIT.
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1808 k3 0T Besd

ERO0TDH TR WosT3 00T SRBLBTT TR 50D
i3t 2ot B ers dod 8B, FedT INTY, Bxdod 15
BT, 3y, Wokd CoRRA. 3, 109, 20283303 08
3RO Lantes Soeen, DB, RHB@ CoRRy Se. 1.5
QOLE30T ZTRCIIRY, Rueetnt Fpersd. K038 & BRELIL TZHRT
e, 2 3, 309, IedATT0Z Wod ety g Fpessid. s
Foeedanus WodTpLy Ry, B 48¢), 3e0aD. BN ST
QBT Z0QNLRY, Notd) o8 3LId BN TRGR. DOTEH nvon
Geint CRUNYRA, YD UF 639, JeedATiEod LATERYD.
QLo TN BTNR. B WosdhntfoFy) TR Bed
HOTTT. B oLy s Bed Zp0T UIHRoTRY 330N
POUATS LY0D FRetw AT, (33 7). BPO[RY AR,
WoNs e3£300% IrosNToT SRR, :

8 CutDd, Yo BT ot DL, WORITOT SR
D& WoTIRoBT BHRY, WORAM o I X L3 TToPRLeD.

B BTN T0E B0 Reeded e By T8
Wobous focs xS T 0D 233, Botsd. FRIRE VT 0GR
DENYRY, 28T DTIR, WOBR, BTN T, B DT,
Foc3. (233, B).
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22390 =T e80T

w08 e LT3 LeIded IZT BETE Sxd Tl e Raved
TRTRT WRes0T SrIBCNRY, RANFRLBITD. B STHEL wridnwd
PR IIT LT WG TRHJTTTY). EICD RS
TYTTR0T WRe3TT LU, IR, HTE TYNERy, B3,
109, 3pc03th3od waest® QB0 Lowanimd), 20 &h
20BTTO), LTS TTIONDOT Botsk. DO QKLITT YOT3 DT -
TITRRY, 7,719, Foerdad. 0D BENTRY, Hotd Tod (233, 2).

U, 30E), 3e0TT03 %o RE0DRY, 397 3ero Tod. LOBR
TROMYRY, SRED woBTR0Z0 Loty wh 0. 8N tEee80° 3T
T3, 268 BREMITRY, T3,

(85 &3 TYTORRT &0od ee30¢ St T3y LRAOUT §
2300z RTRT 10 B.a0e. Boeod, ey Fod & TE, IRk, 8
2¥e30° TICTRY, BI,LY ROOLTTIVZTD. B8 30eTCT 9y,
50T S ), TR 8,09 QG HWIIT. 88 FOT TRTE
G0N SRR BRCTTRY, By, SRBTT B).

WReB0Y TR0 TRIWE R0F, meod I, 293 (Tension)
VW, RTER  FYNY  BReRTT, Dk, wEwe R
SRWFTO0T t3eTE WG AP LTUNT0Z TREWTVT. G &0,
We30f v TRID. YRR WBTIN T LRTTHIE
0eHTTNYR), LVBOIRENTWTTIE? T[ODS A

B3 T390 &Y, TYNY $RRNATRITE, 2,07 BIATOFTV QTOD
V0. 2IodaHoey O @EF0d) et RO TR TRy, VAT
T, R, OV 0. BTV W es0 eedod), F,O), H0E X483
3023 TRRET FoB eS0T 3T, IR WwTHIJT.

Q0T DD HReBOT WHRLY At TFEIRE TINE B DA,
BWRLITT U, WITD eid A% BRRWWTICK? FOIB .
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| TR WEONT FoF'e

20T MR SRet3td), $ot3oT 1 B.ox%. LTINTZSN ey
oW, w0l TTER) IJeOVR. Y oFe JoIY, T,
TITE R, RGNS 30 & §,008 0z 08, S Soer
WO BT, ForadN0 (233, 1). 8t 5957 I dgreRean
Set3d Qe Tod, Seeksy Redom PIEOING e TIBTERY,
3D WA, BN ToTF G, WINTY, JeewIT. (233, 2). 133, 10,
REOR B33 TG, Le8,08 BOLONY, Bed),. 73 Dome Fo5tE
Soe3n3 BOLODY, JeooyzDd. S 208, IedABRT0I
Q0N T, SDHPNTY, B, @onB DR LIRS, B
207388 BBOTYT. ¢35 003 FIFTE 20T, IR, Je0IT.

W2 12,800 BoTX §20T3,Wo D

B BERNDT &3 08 WHOHHE LT 3HLOBLITIT. 30803
2T, Bokd,3S LT Dol KT 3. BB ¢ 25T
RGLRINTE, BoF WorDd W 08 FoWRTI? ol Wod
B, 000R), Foeeoz3 23,0 YBNG, WOV (138, 3). 3R,
B0, BN 8030 3D Jeck. Wodnt BT WIS 0ER
LMY, 88, X633 8 WE30r0 g 36, Tartode B . (13,
4). 81 BOSRNTTY, “ARR,0TH Ded TRTTITI. TRerat3 2,03
2,81 2,023 TF,0D LPFITITT WOTLS,R), VR BFoT® LB
Bricdo0. ot 9 TR, Tokd TS FZ Y, Far00, Loz Ty,
A 0P 2T 239,B0%0T3 Aokd,T3. 5,0 @07y BT Bom
WoTNRNOT & LTN RTdL] Lo . :
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e, A83 (Surface tension)

WEANTOE 2,0T LY, WHORNET YT MEDVATIT $TT BRI
0 VOGERNTITIY, TR0, (33, 1). O, 8 BUH
SR 2.0T384,080 BoriEARFAY, (BT, 2). BTT VTR,
| REOROT BRT IV BTN BotE RNy, TR0 (23,

3). BoTT rewcdad) TS WRTRA), REOT BN Word 34T
TOBONTY, ARFRFYTO0T Bed,, B3 FR$SRA Broesried
Yot BRI,

™Y A oOERy  BeedRUennd mon  SHB0NRy
WROEL L3y, IR 633 (233 5). T3ITT BE0DH T,08 FoZEd
TOREROQWBH. &Nt Tox) BRWEH 331 DITERY Fpesdsen
SHTITD (B3, 4). TORIAWE FoBNURY LI LX),
RRAT 00T BRARIAYDY TGTNWD. ©F 00T TITIRY,
Foesdnen oo (U3 6).

woTd TR TRednd, Tewy, SogynYR) mRE0 (8 7).
Bogrisd 0.5 3. Qx S, TACNTO. JeBR), Sreesd Bozzen
TIOY Tognvors Aedd 13, Y. Towy A0 Fsnesy T,
By, B, I BOOR FHAHROT 3RRN (83 8).
BYRPT, 2ed Lotde FtodRN TBOCITYTRY, 5363 (138, 9). s,
TCEoTe? T T, VO Gl 7B 0 s BRIV,
U TTCPH ROF Fanvor SRBQUD. ©BC {S T TT
neollozan  (elasticity) ReOF ZaOnsd ZFesmon 23, &
FLTOND. B 0Nesy, Pk AedAman  BRZTN
ABREEANP0T TTUD) B8, ToOCIRNTY, 83 T, AEOT o8N
NeDBROT TORNT0I TRRNXYT.
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T 3,8ReRR

R BT ReDANYRY, BT BRG,  RITEY
BeeTENERR, NTNVATT BT SeCINTRY, Forodd. 4
BeTHNYRY, BB BTN AAFRTT?,T. Wold TF,T3
03,y 3ntcddeodd, ©mtd, 1X.a%. @no &R, 10 2.,
POT3 0 Ted PR, 33,080, YNy AN, CoZNYR), TR
(83, 1). BT OGNSR, decuns T WA TOZY RREINIRY,
QWEH (B, 2). 3ZReRNTRY  LOBOSRENXZROTW 1303,
BoeeTIFS B, T WTLDIVFSNYTY, =PRO. YN
Wi e AC0R (2RE) BEsve RN, 305 SEReRNERY U3
309, Bxeg03 Xeda. 83 BRRLRCD TLIR3N B, wemeNdode?
QqRR, IR WHS® CURNLSH, ey 88 wried FFeeINIy
gol) 007 Te, =Ra.

WOTT aﬁ@ﬁ

PO T0TOCS FETIC T T ¢, 0L R? Lot Bo TR, Jexy
TBRDETITT FOICTY, Ter} TRWR0? TECD LotITRTENERY
SUBOLRNRBROTE 1,003 TEOTIT LU T I8 ¢3eT ded
TATLURT SORNYRY, TRED. L.0T¢ T[IREITT Lot LD NVRY
30 T RONNYR), TRWITN W¥R (W 4). Lot By,
BRIy, TA0HY, 3, TR 3Rm Ted. VNN, LTW
Boezonte 0Ty RTOTIN 36 BRetITRY, ISP TG IRINTY,
AN Tedd. VRT LTl BRINYRY, TV, WRD. (WS 5).
ERTRIN FIrt VORI Tee BN AQ A, et BT IINNIY,
O A, CCRET PN WOTATTN? BN ol TRy, T3, Lo

T ToRTRY, TR, 1D WO FERN0I BLOE? SPA.
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23RO D FpE3, 0 BREONRD
(£330, 23,00 RPRTONRLD)

13439, w3 £aried DJ T, 2T, 3R Far 3 VRS, 81 DRNYY,
Gn O, oW TN TVOTITWNYRY, ¢y oty saneed e
BOWTL TRTTTY. TSR TN 85 k3 Loney, WHAE BoZT
& PR ONTR), QRRNTT. VD AWZR,  TNO0IRT
B eansd. LIom0 By FLILNYRY TOIW IWONY0T
SR 8. &85 L0, BORWLIDe JWT 0B, FINET
BEONET, PR 203 TZRRTT,B. wdRNTE 200 L0.9¢.
s, 30 LT IoTd et U Lol TRTOW
STV, S5 00T B3 L343y, B3 LANYRY, SR [ GE SRR
I, BEYNT ol BOTIT Coteetdd ZRTONYRY, ERTWTTV.

Loz TR L3170, 0k 2 0, TURAOY Fed TRED (238 1).
@00 338 Q0 RINNT SZRCRNVR,, DLTwE 50 T8Y,
L3RR ZTICDDOT MORE ZRE0 (2ol ¥¢3 2.5 3.8%).
N W FNSE SNV YorlBRolRUETT B3 FWREOLY W,
20¢), 3RC0ATT €3N WIYTD. B SRR RCGINY
(Network) 202338, 33,02, 050 Faiwes Snen Lok B0
(BZ 3 B, 4). LYYy, DRV BoURGPTO0T 8IINY
PTZ3 SRROIDIYT (U, 6). 8 T[ONLY, PTFD
KOOIRTI LTDTHFBODRY, U3, 55E), BT, 3Tse 0ed BRI
INRCWINGR),  WIRDTO0T Wy, LY 3,0
RITBFBCRY, TUR TRCEITOD. (W, 7). 138, 90 émb%@d
zrwsi&i@ WEARR0IR LLoTH BTHE UL, TLIRORLIITD
Sk SR A SAVIIEVC AT A TR S kv 4t ,::‘:jbm)@
AT, 2540003 B AT B 25 ZOME0 IRNIHY, TR,
waraied roms (water proof quality) Lac ijdxzf,
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WIS Tpi,rone TwTIoned
(63639, R0k, 00 RTONLY)

He30, LY LamRY, DAY JeTTRE BE0 FNEE S 188, 189,
30e0ATDT  UIFBODTY OB, BN PBeeTeITN
 BOBITHO0T 20 IV, QoBITRIRNDE 53,3 FAWO.
(33 2). 33 30OWMT IYIFIVTY,  GVTLAARENOD
TTRND ©$FE INE  (WF 4). et By oSy
YOFOSRENRBROT 5 20 2eR FTFS 3 ctdne FTFINERY,
(platonic solids) SRBTIT. 55y RBRTHFoTB B30 D R
_(tetra  hedron) ®eeo, TR (hexahedraon) = & 0D
- @3(octohedron) m@EEREND PR (dodecahedron) =g,
2038 HITEVD F (icosohedron).

RS07 (Euler) 202 Bam3 Med3ng, i iBomn £985030
* (polyhedra) Borirish (vertices = v) wo2brish (Edges = E)
B, [P (Faces = F) ICFT Bowoq B 20t
FETOQRTRY. BT DTWOLTT SNOS PTFBNDV + F = E
+ 2 Q0w BRZE ROTBLOTZFTod? B3, .

ug 500 s3I F[FB Lol FNaAR) ©Ed 3
(radius) 5.0 R.ve. B, Feed 108 &NDYD. @B,
TDCATIIN L3TTH03,£9T3 139, 7ML, ReDTeN 2,070 oD
BHIRCRMZ B. (33, 8). 81 BoDRR ITen SO, 23,3 2.0%D
$00 BRLTFROT IRRUE ADTOTR PR T, 03,04
RTINGS (133, 7). BoBANRR, Do ST $emon T,
RIOMED L3009 - t.ofe SATYR0T wIYnen JOFT
RoWoHRE. Y38 AC0BOTR e, (volume) Boan BeedEs
D B, B BoBR0XT T, 2o oo
ROCINZTO0T WYY § FTYRITY, SYONWBIRD (43, 9).
BoRRVOT DT LD LTy, RO TTIN, AT 0NTE ST 7o
2OUTTRY, @ROPYTR (U 10). e 20 oo

AOoRTTRE, AeTY BoTRraresan LIBFUIRNTT (288, 11). 51
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ARewe Ty, ne Gusdned

TLAYT AR AYNYon Ry ©ed JReTENE R
SREOMAYE), TREWBD. LYY, BIIRY CUIRL =),
SETOMYRY, RNETOR WTWTTZ. RTF &Y, t3eeRRRT §een
TRTLO RV 7. A V0T T 7Y, IR0 L5830 S5 LIS,
T Dot S0, L30vR0TE WD (Crimp it) (331). 83 8O
2,083 BO0DT, o YR WBeekd (83, 2). 3O RBQ 0
BRONR), TBR,000 TYT Wk (W3 3). DA SeOYRY,
NTERRCAL 2oTH 3BT TRAD (B3 4). Seeurisd xY,R0T
BIUEOZ TRTLD W2 TROT WoTD BATOWOT R T80, B
SeonUR)y, OB RENRBROT w0t WPISTY TNH R

WOLTIBBNYRY SRBLTD (83, 5).

Towy, B}, BRI S0 TRBEL DBE T, BoTrisd 23w, 2
%00, 0T Q0 S0 T, BorivRy Ichteody Sgd
TRRO (13 7). S8 AT LANIBE), 83,0000 Hxery,R 380K
LOT) T2, B0% o, TRG (283, 8 T3, 9). Bt CoyR FopoB
RRROT TY, BodR 20T TYI® BTITE 3e00 ANEY (283, 10).
U, TN WReBATE TY FBOTINToE 2,073 BRWODIY, 2
TRG WA o8 (83, 11). Zondh seeaiyRy TAHOY TFR
20T WINERY, 308 (183, 12).

AT EOUTEOY, BeLNUR, L RN DFR (43 13) Iy,

TYE STINURY, IRROIRE (UF, 14). TYNYRY BReBAT
R03T WARARNY, WRN TREHES I FeOmRTOE..
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RRLT Ty, e SRR

2 B BT Q0D [YNS RIS, [esygod
SoZnesy, &PB, 6 LHwrdy, deen SoSRORWRIR. &ert
QAT DT TYNY Cogre), @eTle Ty usy, 3008 ‘H’
5, 3030%,, B (23, 1). BIN 'H’ 5580DD,00 20T TBIY
T, Seun$d), e 030,08 Bt &R Fpecdiison
S3Z o feen g (B 2). VW INBT  FRBOD
0000088 TR, Forwier 23Tt SRAD. 0T deen Friodws ‘H’
580D 2,07 FY, LTI, 33,04

Wtdy, 30 TP, By, 2T deewrisvy, 12 deoorelsy, deetd
12302016 538 259, 3TZ0DPT 0300 (238, 5). 8 7y, TR
eeoniedy, 4 deen D, Faey SeLonvTs 1 dews woTodeNR
U, 600, WTod HTWEE ©FS W, Qotd B[O -
UHBVOPTIZESONT, FOR ACWTNEY, ek SHaR0.
RIS, Ty, decwriehy 6 deen aB, 12 TY NP ICINOA,

AR Fy, SUAN Reeten worsmen. Beemsmen orad s,
B OURNY WOTZY 3voher P 8 wgdnert SRINEsy
BANTBUWRITL. "%y WONRGTNHZT00T  BRCH
NTEITY_ BONR. B3 BRCAHR TTITMeh &387E DAF 17NN,
ReOTIN IaYrie HATTTRy, ST s TEg A,
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0T TIREE 828D

Ug, 109, 3e0ATT CURNTY, Wword TILoDH Bxed MW
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