
6U8PllW(i19189919d (Terms of Reference: TOR) 

dsmaasiniionl~mcn"?wuiaiamf Tanaaatfio'o.dZjGGn~s9Snddsz~n6 

~ o ~ u ~ i ? w u i ~ u a w n ~ u ~ a ~ ~ ~ % u ~ n a ~ H i u  unssi"11~ui &;au?%niswi~~~finwso~nd 

3. qplauiZiue.r~imenm 

3.1 (inuonni hcidu~~oi~wuiuw"a~ddsznaasini~o~au'bmu%niswi~5idnwso~nd 
i 94 

3.2 tjinuosim ~ q ~ ~ ~ a u ~ d ~ n ~ ~ ~ ~ ~ a ~ ~ u ~ q ~ s l u ~ ~ ~ d q q l u " U ~ q w 1 q ~ 1 6 1 1 1 ~  iiaz~u$q 
plci plw i7uu3ouh n f o ~ ~ f l u ~ w I n s u w n u o ~ n i s b ~ ~ ~ C G ~ n n a d o d i ~ u Q ~ ~ ~ i u m i u s z i ~ u u u o ~ w i ~ s i ~ n i s  

3.3 Qinuosim 6ioaWiflu(iwndrzFu~Pddiauiiod tiufinuanninu8u imz~niodioalriigutj 

~wadsz~u%Pdd~nun"usz~~ i~~ inuos~n~n"u~~ '~~~n~smaiana i~~ ia"nwso~nd  ar ~udszmdrznaa 
d 4 siniiolau?%niswiq5ia"nwso~nn nso~rii~uQnszri1m~~uiflun1s3auai~n1~iii~.u"us1~1oeii~ 

iflu~ssu 
p l w  B 2 

3.4 (inuo~imkiail~i~flu@&~'~uiondw~n~onaiu~nu rtoioJ~ma!riueuuuaia1wu iPdu 
s 'd c i l  i d ? ~ u ~ n u o ~ ( i n u o s ~ n i ! ~ ~ ~ ~ ~ ~ ~ ~ a r a ~ n ~ ~ i i a ~ n a ~ u ~ u n " u i ~ u ~ a ~ ~ u  

I v  
3.5 &nuonm 6 i o a i n u ~ a l u G q ~ ( ? u i o n ~ i ~ d s z n a a ~ i n i . ~ o a a u ? 3 w i ~ ~ i d n w s ~ ~ n  iiu 

wisuw15wuigur 

3.6 @auonni ~o~~i iumsr indon~~~aauGGid~~diu lun~sdouo~uw~~wui~u~ 





1. I [ n n n a o a l ~ o a n a r e a i i a ~ ~  

I. ~iuaz~8unkld 
1.1 1 ~ u ~ m n ~ n o ~ ~ w " a b ~ i n i s ~ n $ ~ u d u ~ a a ' m q I u ~ ~ u a ~ d u m s ~ ~ a u 5 m s i ~ ~ ~ n ~ ~  lmz 

anv~n~nismf toudusaGa~u 

1.2 igulnnulnocign?iuILidIisd a ~ ~ a n ~ b n z ~ i d o m s ~ # d i u  

1.3 ~~~~5m~md~inn~udsz~waawY~o1u?niwfo~Tsd 

2. .11uazl5unma1mp1iip1 

2.1 ~nRnir rnf tou6uoa~quu~i~  uia 1.2 ~umr i iuau 1 TR 

2.1.1 snopri~iiuuuia~~udau~3uan"uw3a~a~nnuil.2 bums diu?u 1 sia 

2.1.2 ii End stop d;modhn.r 1 $2 

2.1.3 End stop d l l ~ ~ d f l  LIP: Velcro Bumpers ~ ~ l ~ l l 0 b ( l $ 0 ~ d ~ d i  1 6'2 

2.1.4 Collision Cart ~ 1 9 6 3 ~  1 gI.4 

2.1.5 Pluger Cart 1 gl.4 Impulses and explosions Three-Position Plunger 

2.1.6 nfluGnnd?a 1 p 

2.1.7 ~ 5 0 f l ~ # ~ o ~ i k J  1 5I.J 

2.1.8 Rod Clamp ~ % R d ? ¶ J b & J d s l d ~ l ~ d a ~  1 5~ 

2.1.9 BnAosri3u~wiu Friction Block i iuau 1 qln~ 

2.1.10 82~10fl&p Angle Indicator ~ I W ~ W  1 YnR 

2.1.1 1 iuandiw Yusaw~n~s  25og i iuau 2 601.4 
Y 

2.2 qt~~uiiinGnaijRuuauiiuau i yn~ 

2.2.1 qiudiwCni3uuuuwocIwa"aduuiwdia7 

2.2.2 6a1~uau4ja~tfiwCninjj 3 5u diwljndstlu1015 njUPi05u 

2.2.3 iindoaussglilunninln 

2.3 bi0fl (Braided Physics String) ~ 1 ~ 3 ~  1 &Jw 

2.4 m t 0 d ~ u n P l  ( photogate'and accessory photogate) (luau 1 4[R 

2.4.1 !%HOJR~~IS?R Gate , pulse , pendulum , manual , stopwatch 

2.4.2 i 1  Resolution : 0.1 ms (Max time 19.9999s) 

2.4.3 i1  Accuracy : 0.01% of full range of the measured time 

2.4.4 ~~llo0bbflRd~Pbb~lu 5 - '/z digit, 10 mm hight LCD 



A 4 
2. Inmatnaeurutuuldat~n7md 

I. ~1uezt5unk-~'!d 

1.1 i~uglmnnnoad~#8nvi nismflouduo.1~~1uauiulfiu6a~1an aiuironmaos 

i~uafiuoismfloui3~liq 8nvinaiuliuriu~voa~zuzda'm~~nfloudIu~uriu 5uszuzd 

~ ~ ~ ~ ~ l f l ~ u d I u i ~ u a ~ ~ ~ ~ a z n i n a i u d a # u v o ~ ~ m ~ ~ X  

1.2 19u~milnCiiinaiu~l4ausa a:m?niaz.iiulunirI#~iu 

1.3 i~uwiimCa&inn~81dszaw~anJ~~~u?ni n';oylsd 

2. aiaari2iunmisawnGn 

~mBtiPlqi~uuldr~onkn' 1 ymdsznouhu 

2.1 11"~%glLu~ld4i~n!611a"~%~z 5 llJpl3 (Projectile Launcher) W%UIJIUt& ( 1 ~ 2 ~  

1 v' 
2.1.1 r r u r r n r ~ ~ d i u l f l i ~ i n i i  3 rzgu sruzqaqslibounii 5 iumr 

d w  w d B  9, 4 

2.1.2 ummmqu~u~i? naiuazgum i Dam d i u Y u ~ ~ i q i L ~  puuoamauatm 

2.1.3 ~iudiaina'a~li~.rlisq 

2.1.4 jiqnuon~#uciiu~inaiqdrzuia 2.5 i .au~~um 'Iicjinii 2 go 

2.1.5 1~riuiiwiu6uqnuanIu~mij~tiuau 1 fiu 

2.1.6 ~a~m~a3~ldsionlma"n"ul~znmao 81uau 1 fiu 
2.2 mtYuium81uu 1 fiu 

2.3 gdnrddu~nruauy3&~fb81i~~d~n~~~ma~9!& uaz~iinuriiunis14~1uui 

riou ~~ugdnrd~n~u#otd~un~s~maou~iaza~s"mIuan~ud~?~riaun~sd~uau 
Y 

ilazZmiYq 

3. 31rta%68UR&dq 

3.1 ? u ~ s z ~ u ~ ~ M ~ w  13 
3.2 j~onisl4~1uvoa~EmCaCMd~~u~11vilwu (luau 1 1m muifiqnqu 1 qm 

3.3 ~nuosirnBio.riinirais"m ousumrl4~1uauni1@4~iuaiuisnI4~1u'IX 



2.1.1 ~ngiun i ruu iu&a~iadszu ia  70 .au. iimoimn?iunzidum 0.01 uu. wio 
d an41 iiazpilimgmn~u' llUUTherrnistor 1m~ii io~doudo~u3taoaGa~u'i01~i  

%&l8od~d19; 

2.1.2 n'otWuriiqubm.adrzuia 16 uu. dioiniaqii~au'atiuBiuau?iod"ou 

n i l  3 6u 7Eillri t w h ,  noaumc, opu'~iiuu d u i u  ~~nzai lnsnd3znouriuu 

Thermistor ? ~ l ~ ~ ~ d 1 4 ;  

Conversion Chart) ~ ~ ¶ J ~ / i ? i ( l % w  

2.1.4 $#aiuiauEul4~8uodi~~n'u8tmoaGaSu'imo~ 

2.2 6 f l $ F I P f i l L ~ ~ R % ~ ~ l  (Steam Generator) $ 1 ~ 3 ~  1 p? !~ i ibNz{qd  

2.2.2 fj Variable Power (0-400 Watts) m u i s o d f u m s ? w n u o ~ ~  

2.2.3 iisruunaiudaaafiu S ~ U ~ - O ~ F L ~ U U ~ ~ I U U $ ~  UOII&IIWS 
9 

2.2.4 !~89%0dle)~fll6~9J Dual Steam Port 
w 94 

2.3 8 ~ 9 1 0 ~ ~ ~ 0 1 ~ 6 0 1 8 i  ( ~ i ~ i t a l  Multimeter) 4 1 ~ 2 ~  1 l d o ~  d?lflllNI&d 
4 4 . A  

2.3.1 r~u%moaGaSu'~moit~uuuono~aiuisnim~is~~u nszlla naiuiiuwiu 

2.3.2 ~ iam~wa~iIu iYala"~~uu LCD w3o LED 

2.3.3 d l ~ %  DC VOLTAGE, dlla% AC VOLTAGE 

2.3.4 dlu'k DC CURRENT, d l ~ < ~  AC CURRENT 



2.1 g(R"15MyUih34&U (Introductory Rotational Apparatus) ~ 1 ~ 3 ~  1 t(RillUnll~Wlt%3d 

2.1.1 t(RI1~~dd~'lI'5L$%J PRW~UiNU Bearing 

2.1.2 iiaiu~~nnupioiaun'upiu!Xi~uopii~~ 

2.2 t(R{u%flW~n%~ullfl? (Mass and Hanger Set) 61ua1.1 1 t(R 

2.2.1 fu%fin~ninlauiiuunoqin~o.ri iuu1~61qq  

2.2.2 i ~ - ~ i ~ u a u & i i n ~ ~ ~ i i  3 t ~u  6 n ~ n d 3 1 u i a 5  n?u6o6u 

2.3.1.1 iinaiunfi;79drzuia 7.5 cm 

2.3.1.2 Rise ~ i r n e ' ~ ~ ~ n ' h  500 nm 

2.3.1.3 a~nmse~nnisfu8qn~iaXau LED 

2.3.1.4 ~ $ ~ U ~ O P ~ I U M I ~ R I U  Stereo Phone Plug 



2.3.2.1 5 8 n % i i ~ ~ ~ . l d ~ ~ m u ~ i b d ~ ~ i U U  Ball Bearing 

2.3.2.2 ijikudiuq~in\nqd5~1~1t~ 5 crn 
a w  

2.4 M ~ u % u R u % D ~ ~ R ~ ~ ~ ~ M ~ ~ ~  (Universal Table Clamp) (IU?U 1 ?A 
a!, w P  

2.5 ~ ~ $ o ~ c U ~ ? ~ % C R M P I U ~ ~ ~ " $ U  (Smart Timer) (IU?U 1 i f l$84 iiqPltt%JUPIR(; 

plw 2 
1) Inu~tuiaai ImuiEn~w~ni~tu~aailamm~u 

- a1u1sntunm$d1u~mt~15qq1wniw I 5~ (one gate) 

- ~lulsn~Ul?aiuna~mpw"U~a (Fence) dluTpfu~qqlwnlw 

- muisnt~~aa~dei iu~m~~~~qqiwniw 2 <U (two gate) 

- aiuisno"Priaail# (Stop Watch) 
d 4 w  

2) Inum~mnaiuaa unn~w~nis~ml#ih6 
d d l  

- a 1 u i a n ~ m n a 1 u n a ~ w 1 u ~ ~ f ~ ~ 8 q ~ 1 ~ n 1  1 5u (one gate) 

- ~iu1%o~n?in~ani~n~a8~n1s%un'uu8~a"m~ (collision) 

- a i u i sn~mna iubau~~~~n~#  
plw 2 

3) Iwum5mnaiuii.a iiEnnrwzn1sa"mlamqu 

- aiu~snT~naiudaddiu~m?~~.a'q~~~dniw I 5u (one gate) 

l  d l  - niuirna"mnaiurs~wer1u~~?~15q~i~ldniw2 5u (two gate) 

4) TnumC~Bqqi~ (Count) iEn~w~n1~~~16iYqi f  
v 

- niuimriu8qqiwlu4ia~ 30 %I$, 60 3uiB, 5 uiQ irnzklaailo.rl# 

(Manual) 

5) Test Mode 

6) f l l ~ l i d~q  WPI~UIIY u 2-Line, 16 Character Alphanumeric LCD 

7) iiriinaiugnba (Accuracy) 0.01% 

2.6 9 d n ~ d ~ u q n s ~ a u U ~ d ~ ~ ~ u d ~ ~ ~ i n ~ ~ ~ m a ~ ~ l #  i i~~I imuPiiunir l4~iuxl i  



~mt~nmno~mr8uw"o~lu~duaam 1 g[mmrw~nosdrznouEi?u 

2.1. g[mn#ulu~#un?n (Sonometer with Coils) h u a u  1 YR i i n a a z d u m k d  

9 oY 
2.1.2) J i l m u ~ f ~ ~ u s o ~ u i n  ~ ~ v ? u ~ n q u u i n G n  

44 9 
2.1.3) ii~#uaala3nnumupiiqu6nai~di~n"u9Ojod"o~nii 4 vuim 

B 
2.1.4) iiplmaam Driver tan: Detector wsniuisn%~~aun"u!~b~uodi~~ 

2.1.5) ~~ ludsa luu BNC to Banana i1uaI.d 1 L#u 

2.1.6) iininsssa8uaam 2 gu 

2.2 oonGnTanTnd (Oscilloscope) GIU?U 1 ~ ~ $ 0 9  i i t h i~ tu~ iY& 

2.2.1 ~8uoon~alanlndd5~8~~1tu!X DC-20 MHZ %~RL$UU 2 18unin 
2 . 4 9  

2.2.2 ~ ~ ~ I R O Y U W I ~ ~ I U V ~ ~ Q ~ ~ I W  I9 j i in i i  8x10 wu. 

2.2.3 %~%&~n"Us%UU!dfll 220 V 50 Hz 

2.3 ~ $ t J t ~ l l u ' l a 3 n 8 1  (Sine Wave Generator) ( 1 ~ 3 ~  1 ~(lq09 %ltulri'ld 

2.3.1 f i i ~~nn? iud i8wr ia . r~  ifqa~d i HZ %dszuitu 800  HZ 

2.3.2 ~anRswa~~u'~l?ijfioa 

2.3.3 niuisnl4~iulXn"u~1s~iYu!dAi 220 V 50160 Hz 
9 : 

2.4 ~ " J u P ~ ~ u ~ o J ~ I w ~ ~ ~  (Mass Hanger) ~ l . h d ~ % 0 ~ 1 t l l 5 0   fly^ 4 1 ~ 3 ~  1 8I.J 
Y Y 

2.5 ~$~Gl~Gf l~n~~%Gla3n l4n ' f l f i~%~ $IU?U 1 !VWIR~I~Y &I; 

2.5.1 i i n ~ n d s z u i t u  500 niu, loo n~u ,  50 niu, l o  nyu, 5 nyu, l o  niu . a G ~ n z l i h u  

n i l 1  ;a 

2.5.2 $inrindrzuitu 200 niu 20 nfu !an:: 2 niu G i u ? u ~ G m a z l i d o ~ n j i  1 
d p ,  d 

2.6 9dnrd8u7nsunuystuwsou~~z.ii~n~s~mao~!~ ~rnz~tnudiumsf#~iuu~fi~u TRU 
gdnspi~n~ubioahunls~~noulba'zn1~~~unn1ui~~9fi8unlsai9uoubbaz~la3n k 9  

3. %luna13unipdl 

3.1 % J ~ % Z ~ ~ ~ ~ ~ W  1 9  

3.2 Fjdornsl~~iuuo~wfjm~fildCMd~.1J"uninri!w~ i i u a u  i g [ ~  mu189nqtli l m  

3.3 ~ ~ n u 0 s i m 4 i 0 ~ 4 1 n i s m l R  ~us~msl4~1~~uni1~4~1un1u1sn~4a1u!X 



2. ~iuazaSumwiaawnGn 

2.1 pwnaocdo.mirl&?luu i iu?u I YR iinunz~emri-rd 
d a 

2.1.1 Optic Bench ~ ~ u o ~ ~ i i i u u u i ?  70-100 cm ??n~166imnn unlnnlumfnluh 

2.1.2 IIW~.IAIIGRLLPI.I ij Power Supply i m z ~ n ~ ~ d ? ~ d i l ~ ~ ~ i 9 1 d u a ? m  (filament) 
Y 

2.1.3 i l ~ ~ ~ ~ i b ~ R ~ b f l 9  (Mini Helium Neon Laser) ~ 1 ~ 3 ~  1 qB~3 l~a~ l% lR&3~  
9 0  w 

2.1.3.1 $ ~ f l l i 3 9  0.5 mW min. - 632.8 nm 

2.1.3.2 Polarization : Random 

2.1.3.3 f l l u l 3 ~ f f l ~ ~ n " ¶ . l 6 ~ ~ 9 ~ ~ d ~ d  220 VAC 50160 Hz 

2.1.3.4 i ~ l l d 3 0 9  Laser Alignment Bench 91UlfiUl3 38 b%~814~~95 

2.1.4 Tkrlyurliima (Rotating Ray Table) dnmaifluotm, ni?uuas~lfirmn9i~u 

Caa'rums 

2.1.5 Wmqdnrd rnuisn!m~mtiunriuiaui~i~wa"n iiu?u!8%ounii 3 5u 
8 4 

2.1.6 mUdflinnu (Spherical Lenses) ~ ~ m R i i ~ ~ t 7 I f l h i d 6 d 8 9 f i " ~  ij 3 VUIR~%~ 75, 150 

LLaZ -150 XIU. F.L. 

2.1.7 nszan (2 Ziu) iiundilfluf?duu iiuw(idtuiauiIu uwim 50 uu. F.L. 

2.1.8 mudwinsrnlzuon (Cylindrical Lens) 

2.1.9 10~dd6lllfl991~7~ (Parallel Rat Lens) 

2.1.10 ns-on (ii 3 i i u  Zo 3uu, 1% uazyu) 

2.1.11 ~ l d ~ ~ l ~ l b ~ ~ ~ ~ l ~ l ~ $ ~  (Slit plate and Mask) 

2.1.12 ldlfllflf11Vl (Crossed Arrow Target) 

2.1.13 Q O ? ~ ~ I ~  (Viewing Screen) ~ f l m l ~ ~ ? ~ l f l ~ i ~ m ? f l  

2.1.14 83d?lJlifl9 (Variable Aperture) 

2.1.15 ildufl3898 (Color ~ilier) 

2.1.16 63liunufls (Polarize*) 2 63 !fli~nlflpd89m 

2.1.17 ilPjuliun8 (Diffi-action Plate) ~ U U ~ O ~ U I ~ I ~ ~ U ? ,  i89~nn4, W~IU~~ . IU I~ ,  i t19 

uinninuiw ilazlluuissd?ui~fi9nau 

2.1.18 Diffraction Scale 



2.1.19 Electroformed DiBation Slits dl~d30a 1 '3-p 

2.1.20 Difiaction Grating dt i l ~8QI~d l~  600 l#~dd%3%4Jflf h d ' J ¶ J  1 i b d ~  

2.1.21 ~ p ~ u ~ ~ u a d i ~ i i  diuau I 6u 

2.1.22 d?$uqu~iKaatiiqGqu 90 45 45 diuau 1 t[m 
W W B  

2.1.23 BlaQIJtlm Component Carrier dl~da~d 1 qIQl 
Y 

2.1.24 &Ji?jRll.l Digital Light Meter dl~'JI.4 1 1[R d~l~tl l l&J~6qd 
.=i 4 

l.l$~da4~mnm~iull~9biIJfl~]60~ handheld Digital Light Meter 

2.1lnm9e~aifluiiuu~ata6uZprlaa ua~liuliaCiiq$mm 

3. m3~irnT~naiuiiui~n~1Xniueiiu ( 2,000,20,000,50,000 form 1 lux) 

4. A1 Providing high Accuracy 5% 

5. ~ 1 0 ~ l s n 6 l u ~ f l u H ~ a u u ~ 9  lux llaz fc (foot - candles) 0 - 5000 Fc 

6.1461~ llIJfllfl83 9 -Volt 

2.1.25 60%Jfi11W d ~ l ~ ~ H ~ a ~ 6 ~ 6 i l ? f l d l ~ ~ ~ d  1 5~ 
d p l  a 

2.2 gdns&8u7nsunuUr~~~au~~z$~n~s~maaq~X ~mzlrimudiurnsl#~~uuiti~od TRU 
g d n r ~ ~ ~ u d i o c c i ~ u n ~ s ~ ~ ~ ~ ~ ~ ~ n z n ~ ~ m 1 u ~ n ~ u ~ ~ ~ ~ t i a ~ n i s d ~ u a ~ ~ i a z ~ a C ~  

3. =ma:~iian$uq 

3.1 ?~d~~n'sdfltUfllW 13 
3.2 ~ ~ ~ ~ ~ I ~ ~ ~ ~ I U Q I O - ~ W ~ ~ X ~ U ~ ~ " Q ~ I J ~ ~ ~ I N I ~ W ~  diuau 1 ym I I I Y I ~ ~ R ~ N  I ya 

3.3 &nuosimb~dimmia' .  ~ u s l m m r l ~ i u ~ u n i i ~ # ~ i u n i u i s n ~ ~ ~ i u ' b ~  

7. rATlA11096$0P3J01 RLC 
1 

I. aiaa:du~?ia?d 

1.1 ~$u1mnmnoadl~rmir~n~ia~~s RLC ~ d a 0 i a i w ~ 0 ~ n s u ~ m z v ~ 1 ~  

1.2 ~ ~ ~ ' L I I ~ I S ~ ~ I ~ O U V ~ ~ ~ ~ L L L ~  ~inrnaiu0ii~dlflL 6ua.1aq~s RLC I I I J I J O ~ ~ ~ U  ~I~LQIUIU 

1.3 1flu~milndiinaiuaIq~1~9 ~ z m a n ~ m ~ ~ i u I u n i s 1 ~ ~ 1 u  

1.4 1flu~~fl~t~9iDinn~ud3za~81nn~~0bu?fl1 w%y'I~d 
2. aiaaa18unmsmnGn 

2.1 uwdadiulvldiuau I m$ail iinuazi~umiiild 

2.1.1. ~ $ u ~ ~ ~ ( i ~ d i u ~ d ~ # d ; I u ~ i s ~ ~ n d ~ u ~ ~ ~ i ~ ~ ~ 1 ~ 1 n 4 a ~ ~ a a ~ ~  

2.1.2 11~~~nd~ulvlblinszi~nna"u~iazn~z~i~ms~0~1uin$a~~Guan"u 

2.1.3 ~ s z ~ ~ d a ~ i i ~ 6 u m s 1 u 1 d a ~ n " m n 1 s a " m a ~ ~ s ~ i ~ ~ 1 u ~ 1 1 a a n ( ~ h 0 r t  Circuit 

Protection) 



2.1.4 iLsatnBau~~~~hnsaiaagpILiagnszbbansqssiuazb~umgaia~dii' 

- DC Voltage adjust 0-30VDC d2Amp 

- DC Fixed Voltage +/- 15 M C  d 2 Amp 

- DC Fixed Voltage +/- 12 M C  d 2 Amp 

- DC Fixed Voltage +I- 5 VDC 4 2  Amp 

- AC Fixed Voltage 24V,2OV,15V, 12V, lOV,5V2Amp. 

2.2 9mmmaaaa.101 RLC (luau 1 ymdsznautfau 

2.2.1 qdnsdqm~n?q~sMdi~iuau 1 t[m dm~zi&~mji.ad 

1. 1gub~aBm~uaiicinwaia~n"11~mI~aii~~mnI8;t1~iln 

2. ~aw".a"qiin~d~iaz~1~nlnsddx1a~b~u!tfbir"m~~u 

3. ~ ~ i ? T U q ~ Q ~ f i ~ ~ d ~ ~ ? p I ~ ~ ~ d n ~ d " I I ~ ~ ~ 1 9 q ~ #  

4. ala.Jlsob~unrbb~nI#91ul~ 4 UBJ. 1; 
2.2.2 b l ~ ~ ~ ~ ~ ~ d ~ ~ M / l v l i / ~ x 1 f i ~ 6 9 ? a " d l ~ ? p I 1 ~ ~ f l ~ ~ ' b x 1 ~ ~ ~ l ~ l ~ 8 ~ ~ ~ ~ d ~ x 1 ~ l ~ ~  1 4[R 

d w 
2.2.3 ~i~d~qdnsd~daazman~un~stnp~xn~i 

w 99 

2.3 %hflax1amx1~FJi (Digital Multimeter) $ 1 ~ 3 ~  1 1fl:a.l i%kYD1L~qd 

4 4 d  
2.3.1. ~8u~~naa~a~G~naib~p1p181anamaix1ixna"mb~s~$u nsg~ia naiutiu~1iu 

2.3.2.~b~~9~~6~0d~?b~VbbpIY LCD ~ $ 8  LED 

2.3.3. d1oda"n DC VOLTAGE, d l ~ ~ ~  AC VOLTAGE 

2.3.4 ~1~da"Fl DC CURRENT, dl¶J'k AC CURRENT 

2.3.5 ejiua"mna13~&1u~iu 

2.4 m~oaiiiu'm.a"qqjia Ycn"Julauiuo~xlma$61uau 1 i n h  

2.5 4[~!v(rhahi.b (~ ie ld  Mapper Kit) ~IU?U 1 1(R f i n ~ n z t ~ ~ ~ j i q d  

2.5.1 Insulator and Conductor 

2.5.2 Parallel Plate Capacitor 

2.5.3 Faraday Ice Pail 

2.5.4 Two Points Within a Field 

2.5.5 Point and Plane 

2.6 ~adaiua~~mai (luau 1 m$aq 

2.7 ooaGai?Tnalnd (Oscilloscope) diuau I ~(1$04 d~nin~~lr&iiY 

2.7.1 ~ ~ U O O P I G ~ I P ~ ~ T ( I ~ $ T R . ~ " ~ ~ I ~ ~ ~ ~ ? X  DC-20 MHz 
2 4 

2.7.2 P I M I ~ ~ U W I ~ ~ I ~ ~ ~ ~ Q B ~ I W  Zidinji 8x10 WU. 

2.7.3 Ifl~~n"sJ3~¶J¶.J?d#h 220 V 50 Hz 



8. anwnnB~kBqaq~s!ddinazt~amsq 

I. siaaza'dunka?d 

1.1 duqlm~sn~no~d~rdlufl~s~n~l~b~uan"u~~~~~dd~n~zbba(als~bbazni%bi;'~~bbazn~@~d~z~ 

1.2 18uqlm3niiinaiu~ii9~bs9 a:nanl~a:<iulunirl49iu 

1.3 ~8uwnP(al6~~oinn~udszbwffaw~~o~u?ni wioylsd 

2. siuaza'dunwisaw~Gn 

2.1 ~awd-rdx~ld~iu?u 1 a$oq iisiuazdunX!' 

2.1.1. b~ubbwa'~diu~di%#d6ubb%~bnd6u~dfli~~n"ub~~o~w~ao~ 

2.1.2 bbs~~~d8u~dinsz~baaa"ubb~znszbb~(pl~~o~~ubn$o~b!u?n"~d 

2.1.3. ~ 5 ~ ~ ~ ~ ~ ~ n " U ~ ~ ~ ~ ~ b d ~ b n " R ~ 1 S a " R ~ 9 ~ ~ f l 1 9 ~ 1 ~ ~ 1 8 ~ ~ ( ~ h o r t  

Protection) 

2.1.4. iisqmfiou~d~ins:l~aaa"u~bazns:ibam~qiisiuaz~~umgqio~di;Y 

- DC Voltage adjust 0-3OVDC d2.4mP 

- DC Fixed Voltage +I- 15 VDC 2 Amp 

Circuit 

- DC Fixed Voltage +I- 12 VDC d 2 Amp 

- DC Fixed Voltage +I- 5 VDC 4 2 

- AC Fixed Voltage 2 4 V , 2 0 V ,  1 5 V ,  1 2 V ,  lOV,5V2Amp. 

2.2 ~n~no.r?;l~rldChn~zbba(als~nssbba(~a"uBiuau 1 g(ndsznnu&?u 

2.2.1 q d n s ~ ~ ~ f l ? q ~ s ! d d i ~ i u a u  i q l ~  iisiuzb~ungqd 
a a 

2.2.1.1. ~ 8 u ~ q a a ! w a u u d i ~ i n w a i a ~ n ~ ~ ~ ~ a ~ k i i ~ ! ( a l n ~ ~ b ~ m f l  

2.2.1.2. w'u68ya"flvdmz~~gdnsad"duo~b~u?~~nb~u 

2.2.1.3. ~ 1 ~ ~ a ~ z ~ u i d i w ? u ~ ~ p d n ~ d 6 ~ ~ ~ i 1 ~ ~ ) 1 m "  

2.2.1.4. ~ 1 ~ 1 ~ 0 b ~ ~ ~ b b ~ ~ ~ m " 6 U ~ l R  4 U3.J 1; 
2.2.2 1tw~n~a~ddm~uuddo91a"diwfub~uu~a~u~aiiuau 1 pa 

2.2.3 ~ i ~ ~ ~ u p d n ~ a d " ~ d o a z ~ a n ~ u n i ~ ~ ~ u ~ n u i  



2.3.2 6bamswa~~uiaba$16b~1¶.1 LCD $0 LED 

2.3.3 d l ~ %  DC VOLTAGE, dl~da'm AC VOLTAGE 

2.3.4 d l ~ %  DC CURRENT, ~IW% AC CURRENT 

2.3.5 ~ I P ~ ~ ~ ~ ~ I ~ ~ ~ I C ~ P ~ W ~ U  

2.3.6 daiua'niiuau 1 ym 
A d w  Y 

2.4 00aGa%a~%fld (Oscilloscope) $luau 1 !n$89aJanPIaz$3i 

2.4.1 l 3 ~ 0 ~ ~ ~ n l a ~ l n d d a ' ~ 8 ~ ~ 1 f i ~ 1 i  DC-20 MHz 


