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@ . &9 BifEnl Seqardr St Fared G 79 9640 @8 7o Fad;
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o3 | T w5E FE N Y& @0 WENE osfG
0w | =Y ST ABE osfG
o8 | WifEFr= qrs o e fafeiE o)
ot | TS HEA F[TGE (el o &S
ol | (TG H& TSI AIBE S o (&G
YR CE G EEC WHO =7 AT Sl

ST THAITS (Instruments Required)

w: 1 | TR sifsraret
o3 AT AR 8" 200 WA, osfG
o3 | FIbY ARE 8" 41 300 T, o3t
0w | T S AT 8" 91 300 T fa. i
08 | @EIE WA & 3 seo WA g
o | FASLL F-HIOE &' T sao A oo
ob | T F GIEOM &' T seo A Ria
oq | feferert § wrEem v 37 sao LA, oSt
ob | form B3 eV, ¢ A oM
oy | TSGR fefetm, syt Ny
so | TR (orBiamTE 0-30V i
| el wmifac 0-500mA i
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ST ANGE

TG M (Materials Required)

=89

T W (b b T sAfaarer
o) | e wee, #iw 1x7/1.8 ffy oefd
oy | ffel wee, wm 1x7/1.8 fify oufd
ow | fHfeMH e, wge 1x7/1.8 fafa ool
o8 | 7% 50V, lAmp. 085
ot | caferoa 519, 1009, 200 Q 08f6
ol | FARIGE AE »ffae e
o9 | THEIGL GI% offgae el
TR (Diagram):
. '"ul"_1_ VZ_ Vs VN._
T NVW——— "NV : N\N—— NNN—
Ikt R, h R, 2 R, | Ry In
+ J—
il

V,

t
o -¢.2a Ffaw w40

e 47 (Working Procedure):
S, 49Ta (35 S fA4f9E (PPE), Tr® §Fm @ «ffures T80T MeaE T FEE (G

Tem A4,

3, G ffae 16 wesa w9,

@, G2 @TE W6 Trmm S A (o 9,
8. SE S ANGs SR w7 SE (A0 T Fa0,
¢. SifibmEre #e Ay Ffavs aqe temRaGRTE @3 WY ATEFEICE A T,
b, (GEE @ne fef cenme (6 <= A€ ez fa:
q, 736 o g WIfBRE @ @B «i1 wibr Gl e w96,

b, #I13 (VT (14 207 25 9% 03 PPE, §em @ wfmei<s a7z ¢o1a T e
b, FIEA (BT @ @ +{fawEg FAE



38br (A STTFaae SaTH-5

o= fomr:
foferer wfE5a v ezt wage:
(=) wfeha crl cferBrm s sEw = @fesbrem @ree wae | w4,
Ri=Ri+ R:+Rs+......oiiiit. + Ra;
(%) BT afsfl = afessnem va e «ag was eafes =7 | o,
L=li=la=11=..c0cciiiinnnnn. = Ia;
(=1) Fifse ARG (G FaaaE (Stoe, =T (S-ored @R 7 | SdTe,
Vi=Vi+ Vo + Vit + Vi ;
15T (G
@FEF (R |l 1 12 I3 Vi [Vi |[V2  |Vi
.| eEH | WP, | ST, | ST | ST, | TeRe | TeFe | TeRe | TSFD
ob
o}
o

| B, (&6 BFD It=%
L
%Ermr- R xlﬂﬂ%

L
Ip=1Ical

% Error = . x100%
3

Ve—Veal

% Error = ———x100%
Ve

Fsdel (Precaution)
o e fEEE FE EfertastE I9 T Fare @ |
o BLAPIE ACETH FIFST RIS FALS 504 |
o faG@ereT Ae R weas Fae = |

witrs wael: Tag AfEE fTaae wrel wiers zane | Iazfes T a9EY S 789 =04 |

2028
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ST WG

G W, 3 HANRETE WS At e

285

ARWHSE TA7S:

s, rEfafy o wfesre e =) i «fadm =

3, STEIE S ST O 2ES T4

&, G ATAGH S G, IGIEAET ¢ EFETTT 745+ & FugE Fal;

8. W A WD Teiae WA S AT R T S

¢. I S ARG LA AT

b, AFGT «re1 S iy Fam wrel 9% F4n

q, 5T w16 Fas Wia sam wes sEw =

b, FAG6T &fels *mef (SroE € FAIaaZ (SL0E 612 a1 WAe] A &4 |
giess et s (PPE)

T B TR sAfararet
o) Tl I FBTIEie A Nig
03, Tl stvFm FCA! (TN IF 9.0 NETH osfe
o9 | e TG AR N
o8 wifere T3y o faf% oo
ot | WS IR TG B oY TEIGT
ob | (THI0 & TG HIEG o (e
0q | TE AGIEEE | WHO s e S |

SRTEIE FEATS (Instruments Required)

TP TR 1 TR wAfaarrer
0y | UL AR 8" " 200 fAfT, osfG
oy | FbL AWE 8" 4 o0 ffi, oMb
o9 G e o 8" 9 200 WAL i
08 | HIE G " A deo A, o’
o¢ | FLAPLR F-HIETOHE u" 1 3¢ ff, o35
ob | FDFEESE " a1 deo A oy
0q | o § gizeE &" 91 seo L oMb
ob | fmm GFHE 20V, e A asfB
ob | SLSIAGHE TefEbe,/ areers oG
So | [T (SPBREBR 0-30V o8>




3¢ (A STTFaae SaTH-5

e MEE (Required Materials):

T e AR Azt

iR

oy | [=ifEh smee, ## 28/0.009Y" T 29/0 ST oofi
ol | feifef @sreer, @@ 20/0.009" T 390 SRTTIT ol
ow | ek e, wgw yo/o 009" T 20 /o SeduNay owfir

o8 |3 50V, 1Amp. o8fo
o¢ | Tferod 510, 1009, 200 Q 087
oY | FAFGE FE e sTe
o | THFIGR GIA g e

TREE (Diagram):
| R

o -0 SRIETE AEG
FIEE 4% (Working Procedure):

. Ut 361 I Af4E (PPE), OSH = Gemt, fars Teimas @ ifemee a9 7z
AT WA PG (GREAEE BeAw T9E=:

BT “ATaETe AEG WET TR,

ThEAE @ ANSE @ S AfSs tofd F9;

wyifabrres @igrem And fHfare a9 rerBbre AmETe A F9E;
th2arEramds Ai4h e ety saqae i,

WG € (BB e RSTER A5 42 FF TIoT (G0 Fods  FaC;
AFETT 726 B FAT;

o F R ® oL

3028
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ST A Sy

. STEGRE ¢ (SFBRTEaTE A5 g2 Fa uhl G Fes a9,

b. 725 9% @09 PPE, OSH ¥7iifs ¢ #fas=i® a5z Gona &= s,
o, TG 408 (518 & aqa e «femm wwE)
6T (B

WE Ry | b 1 I2 2 Vi Vi | V2 V3
T+ SEY | T, | SIEE. | S, | WL | TR | TERe | T | TS

ob
N
femr= foremre:
ATAE Y
() AT RS @fels =i @EoTe e @ty , T607 7R (SNBHIed Ja |
WV1=V1=V2=V3= ................ = Vnq
(=) =i AEFG @ ST, 2t “r FNEre T @ A |
fﬂﬁTﬁIt—Il'FIz"'L .................... + Iq
(=) =ATraETE AFGT (IS Tweey @EsTe feidrs wm, afel i afesme fede s
TSR T |
wfe == 2+ = + = + + L
TR T TR T -
% Error = 22l 100%
% Error = t—=* x100%
t
% Error = 2 «100%
E
s5$er (Precaution):

o iFEra fEe e EfErsmeETa W @9 TS =0 |
o FOAFGL ACHTA FIFSL AN 207 |
o TIbEuTET e Frme T w6 = |
wEE weEel: e e s v withe wwe | I e ans e



pliasl

(ST AL STH-3

&g T, ©: s 9 e s s

ARSI TTS:
s, wrgifafy cme wfesre Tmremen F+2) i «(fagm
3. TS S SEE g S F4;
©, FOEE ATAE WA 5o, WG © TFE0Ts 45+ @ HagE 41
8. =GR & (SIFfUGRE A FAE TES Weha FA;
¢. THfam-onaEE FiEs s e 70 tof F48 wis sEq &40
b, FIAGET (@14 4l @i el e wwel wEe $4);
q. G (T FIGHT TIN5 T T wFe! e =
b, HANBLGT #1<T FCE0 ol TaF el WE+ a4l
». FISCoT *1<T (SFHE W4T Fa0 wEe SE:
Ffeers fearal saam (PPE)
G B iR et
E
o) | DTG TEEED Brrsfe T oy
o | CTFG ssEr FE N IF 9.0 WEHE NG
ow | wiEw TG AT o35
o8 | e T o wa faf® osfb
ot | WE A e (o ob TETEl
ob | (TG & TG HBE 03 (&
oq | @iE AeEEE WHO Spye SACATE= et
TG AT (Required Instruments):
T el AR “Aferret
ﬂ{
od | R ARE 8" 41 200 FLRL ot
oy | foe AR 8" 91 200 fTf, oyt
0® | TR (IS Y 8" 9 200 f.f, osfG
o8 | @uiE GreE u" 41 deo ff, oMb
ot Fraai F-HESE " 91 seo ff o
ol | B FEISE Y T yeo T, oo
oq | fofrm § miEed Y3 deo Ff, o5

a20a8



LT AT

hleg-}

ob | e (55 230V, ¢ A asfB
oh | TSGR fefebm, ammmEs i
so | TER ceFmiGME 0-30V 085
sy | e wfabe 0-500mA ooff
SRR A (Required Materials):
o EiE T st
oy | et e, #e 38/6.009Y" AN 38/ SHdHan owfi
oy | MR @, @ 30/0.009Y" A 390 YdTan oofd
ow |l @, 19w 29 /0.009Y" 1 39/0 SeaHaT owfd
o8 |72 S0V, 1Amp, o8fs
ot | tarEeoa 5102, 1009, 200 Q o8 &
ol | FAFG AT siferre T
o9 | BECEG GIS sfferae qrEl
TN (Diagram):
g 510 1000
ANV
) — o
A€ supply | Gt 30vde. 2000 1000
& &

e (Gl Bef areE,

fbd-¢.28 TifaE-=maEE a1 fm w6

FICed 41 (Working Procedure):
o TN (519 TE A% (PPE), e Gow, ferm Tosac ¢ wifasofs q879e Mg 0

o THfeE-same AfEc w9 e AfEE wrem mey F9E;
o TOEAE (A FEG ST ST AEG o T

T30, (@ SEPGITE T, 897 ¢ T8y o, 59207



3¢8 (AT STAFaae SaTH-5

o E50F FEtm W Fiferw, wifbEre @t Y FfEte g terRhETE
(AEEOEa ATEFICE A Fa;

o 2T REAEENET Aleod G FagaE T,

o THIAE @NET 6 (enE @6 Fa fars e 91 AfE weaE i,

o FIfHToa HEF o e WG © (SEBRGESTER #1F &5+ o0 ©ibT (Gfam Fias 9=,

o [P 70 GEETEa 326 @ *0d PPE, B#ri-u8e ¢ #ifeseie sz Goid &=
fiyca;
o IEA G @ e AfwE ¥R

IETIERGE
W7 4, Ri= 51 Q, Ra= 100 Q, Rs= 200 Q, Re= 1K Q = 1000Q
FfFroa (15 e @, Ri=Ri+R
FetRy
- 51+1ﬂﬂ+2200x1000
20041000
=151 + 166.67
=317.670
LGS (T TG FAC, e =E
£
30
=- = 0.095 W~/
315.67
= 95 fafer-=femme

R g fewa it sfaifes #as, 13 = 1= 95 mA.
R, «= feue fr gaifes =i, |2 = 1= 95 mA.

Rs <% fowe fara eifis Sa, I3 =|,x —=

Ryt+H3
1000
200+1000

= 95x

=79.17 mA.

2o
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FEF LT A e
Rs < foea facy e@ifEs <0 s, Io— I3 = 95-79.17 = 15.83 mA.
1T (SIHe FE:
Ry & *m4l =t%% V1= 1Ry = 95 x 51 = 4.845mV
Rz @R *IT1 (BL%% V; = [;R2 = 95 x 100 = 9.5mV
R3 & *ml (ST V3 = I3R3 = 79.17 x 200 = 15.834mV
Ra & M7 ¢S0%% = 15,83 x 1000 = 15.83mV
BIBT (Bfe#
i THIT T WA ] T Ll AT (=1 i Ve Vy iTA
wE o E e I, T L I, Ts TE TE T TER | TEPE
R wrfermm | e | i i i Y,
T =
01
02
03

A AT T (%) = et 100%
T

R
FAT <A @ (%) = ‘f_;c“‘xm{]%
T
e AR @ (%) = ""r‘:““‘
[+
sedel (Precaution):
y. fGraate woe fes weram sarse 204,
3. FABDL ACETE] SEATSILT FAITS 2A;

x100%

o. Afewrge ST ¢ ArRge St I A ;
¢. FoTEa #f10 7owens frs &3 @« ~Arars @fF 71 2%

G FEFS:

¥ frfee, aramEe a2 G A4S Gan eefee =@ 9fes zee 9 99

G0 TS ST A e o0 |




CSre{[Cs

eI «f@ (Wi )
T (1@ : o0

Lowh
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&Y Y

FCFHCF Frso

Communication System

AE! o <% Zea AR U SWHEE WY | 4 TR HET TALE SAGLEEieE W | 9@
cwea fefedm sfbfrs<mm ewy wefedinn . apre, fouem, sfepr == geam
oy | FUFrEE ey ©bT SWE-2we Sy SoWEerER G wErE SEhE
dferem, mraks, FEBE e o Sure ol shtfrees, @henef ¢ TB@ED,
GG E= Frow, e Froe, Bf arser ¢ Fies (GRfesm Feoa fom S
1 20 |

4 TG (AT STl

o FH Gl B[S GTH FACS A

o SR T TG FA0E A

o FfEfemas=m euyifae TT0re TS 7%

o FFE (GfEAfE Fsha T Sae AEe;

o TP @ SPEATTHG IRAHE FALS G |



3@ (A STTFaae SaTH-5

] I TR PeTereTaTeT e T W] PG eI I FAE B, SIS S
TTOrETE FE, WA (Gfefeem FeeT T 799 | SRSl W SR E 2T
erarEY Sifgs fEEere s e |

3.5 TIoT Sefra=« Feoy

BT (15w YR T 9T SRATHE are o FEATH ey wibl, wize B
TEH T FOOE ALY FAF-2HAE Aafors Tol SMEfara a0 | Fhsre Hora
oW TAEAIGTAR THY ACACE ©I61 FAGLEH, FOEARF 8 TCRs, (GFrpaseE=m,
e fstw, B urdar ¢ Fee Gfesm | BT wmm-amta Brerer e TeEs
IR LT FRCA GO T G A ST ARl Pl 2 ONP Se e Medium 1
T T = |

3.3.) ©ibT sfeFreag taf#Es
feniG tafram Tom it SRt e« sisfas Wda s | 99-

A (Accuracy): FBWE wRaE 7HFENA TH OF I (UF S YA (SRS
q ASTS A |

e (Delivery): Foom wq=iE #fie e wIde serard S0 Tl (2@9 Fa0s =4 |
BrEsfEesT (Timeliness): fdifee s sty ©I5T c2iae @a0s o0d |

3.3.2 TEfEmm shefrem
fefebm sefrem aa aum sl /s, ars oy fefeb™= wam gagm s s g

(e ST &Fe A =W | ) TefEe e Shereee Aaten I S Wi Ba 96 w0
Eﬂiﬂ-

A A . AR y A
'I vy [ | | | | I |’ | ..|I

e . a/fs f&fa _ iz

[ =) e aaEE (= =)

-y, MefEbm sftires FHEsy

So%8
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FG T By 3EH

ST A *% F I S A 2 40 | (SfEE i o 2 s
e @/ Swehnas e [CHem Feee FoEa =08 g5 208 (2@ T0F | 95 o4

Tw fefEbme S @9 31 =% Feims =99 0 (B9 FShaa FAEm SWErs FHewre wem
e AP |

3.3.0 SREFTE Frssem I
TIHT FACEHTeE TAM To7e 55 | 79-
s T (Source)
s 2FF (Transmitter/Sender)
« =9 (Medium/Channel)
s #H7F (Recelver)
e 9747 (Destination)

510 I TIHETAS STYITA SIS ML et 99T Sea oiEl-

Message channel message
source (— | transmitter — | receiver [ | destination
Noise
source
foa1-5.3 TG TG0 g T

T (Source): &0 & @, @A 98 2FF (AARLE) O FEeEmas wa @eiEs
TS G°F 04 | (2 G A[ATET Ay 9T @A (T g Fate , T SWHAnaE (EneE



Yo (ST AL STH-3

T (0 T4 TG | T WA S TI5T Al 1% 970 PEE | 4] U S TUTS AGH T |
«fs #1127, wfes, fofls, FoT a1 Gratam Al Sera & Ana | - =5 (I o), foa
(fomr Be) Tomfer |

@@® (Transmitter/Sender): S™RG™ &5 FmL TSIE7, T4 15 21 6T SMAND
+40 | Gl oy 9 wih (vree wfte 91 Sfvers ) @fbs sarw woiea =0g | TR 7=
FB AT I T (12 ST MR, GIRRT SaF RS 2w Meied e (e |
o fafFeE wrhwg 1t 9ow Mvje Qe 0y =% 91 Th Tedy 909 |

T (Medium/Channel): G 5t Z0E G99 G20 47 97 TS (GEE0E) (4TS
stgray (e Feeme e s ar9ge o | siitee o wenrE i FeaEnt Hfegeng
“=foey Tre «ILg 4 e (Noise) 304 |

ST SiematET Wi Fens fow: oETE aR SWEET | OETE BIaEetE TE- (-
AT T, BE56 (ORI T, WA S E B | SHaren BeEStEE SwiEae 4,
Al G2 T | TS (FA O JE ANE A1 | B (4TS 21g FHome 47 9491 4ns | %
Freimies wfe s sare, Afds (Amplifier- 1 Frmee «fe i s0) GREcE ga
Tafsrenzs Teafurs aag@ <1 24 |

&M (Receiver): @b «a+ «=:f [TeE7 71 g
(AT S A e W @ AET A SreE
#ifesar T#TE & (Destination) fee@mm cargstay
02 T w0e |

%7 (Destination): 45t fafe@ (s Fifers wiir
5% 0 AF | @I- FBOE |

>.5.8 fefabe s e
fefeber sRsfaramraa sfaureren we-
(%) B =nemma &9 =0 |
(%) ot Fronfere F/& 64 |
(1) @ fo forefa sar < wge |
(¥7) STRTE (STo[eTTST 77 ol A |
(&) fefabm PIvars weres getes 4 a7 |
(%) ©IGT Fare STHA 1 44 |
(%) ATE F&rs GI6T o1 =41 A

o008



L3

FlGTT P

3
3¢ TUEY
wow  (Modem) @@ % W =A- 5 i
Modulation and demodulation, S&dq 4= L

A (AN T - e fEwE, fow-5.0: wrww

A& FHITH FICAT BIOLE GFEET S8 Ao

4l 74 |

W fFSIa F1E 9 O GACE TE W GH0S &G TEEEH 6 TugtemE iy wrae

FICH AT @ g g Sran S 99-

TECE: ETEr<i are fefwbe e st Femne weme s afem |
fogrerm: fEargrerm 2o WEres Fo Wy Fewere fefEbr wEne e s e |
WG G SfFal: T4 Qoo aeasal GEsm Arsred e @ Wrae ew@ Fa
T O AGEEG L ASE & W Ha O AR (4 afnrsared 7 feugren wy aawasE
(@ ete] A |
TET o7 SFEACST: T2 G0 TOeH AAR- A0 LUEAD e AT FEACHE (70 S IS
ofef =77, Teerals swiEEr e 4 oF fH8 20w 9 |

EDAT0 AIENET (F0E (27T € AEF ToF HNE e FJIZF F41 T4 |

5.2 ©i6t FREFrET o

WE 9 Srel4s TP (I [oga MY Tw Fae
#fAnE HEAE (Network) 1 T | ©FA
Cable, Modem 1 Satellite €9 W«Te ¥E
TIOq® FFEONE ©oT WAWE GWE AR
#fEnTE Th] FACHEE (DU N e |
qithe were e e oy sFEhnag s
oo (heniE efm oF 2w YEeene Wi
weirEe (e fwre eAmfae sEiTEE (PO)
sl (b e afm arar ve w5t | 9 w9 9=
S AT A, PANAAE FHEOE LT
T AFHE AU AFH FATONE A& TG
FALAFE BTG FACS AN | PC-LS (o aafe-ag

fo@1-3.8 TG SEfFTEew @F e

FA-2Y , (TG SRR G-y , 9w ¢ T8 ¢iF, sq-s0T



T (AT STAFaae SaTH-5

i BT e o v S R A ST
AFERE] FE TS AN |

3.2.5 TG F0'GATE TIZC FFPIE

FELE oA [Sfey AT F9e 9920F $41 234 | 6 QaTEr o A 6 =
S | PRUBE (ol a9 VTG SIS @@ o e GR5T (ofe e tefd @ 7w
#fs FRTE TPLEGS @S0 6 I 4NF | G0 ©itaw w4 o e a7 s
Tt qers arene @, Wie ot 9t farng we eta | FEETT ore a2t

SIS B9 T4 G | WY (F) ETTE GEERE (o A9 () SHEETET DEETE (o |

. Pees FRTE R I FRes G0t
(O F1ET 7 ST T A B | Twiers
oEE A G wyEE e =w | erEd
TSI (RGIR 4[4 #I© Gl QI 4T |
ST e 7wt e | T (3) el |
AT ATHAOA 45T ST GR () TR T BL 34 _ﬁ“
HEFTS [T GG I] S | o E{:_‘w
4, gEEEEE FACDT M| W 5I05E = ~

A FEE 47 WY @ qEEs =1
WAETEE [REDE e e afbre

Shielded twisted pair (STF)y

fb@-s.¢ () s FE05e

WAL e (UTP) F9e 9@ =4 - mﬁ Wﬁim
2efbferns v o f&f4® e fafears <o w
EEH waEe vt @& om g greel
SeAfEErE AT W g A |

3| cEl-afEme TR @ -afEme e PEEeE PR SR (60 gnEaey TE
At FrmmE 928 909 | @ -afEaE wEE =W 99 9% 9T S, A0S
i wgfen wih seFa, of Tepeba uak gslh @nst 4rs |7l Fuge «a
W G0 FTIRAF T T I FE99 GR TAAMOCF I o WEOH I | 2
FE(HE AYETS FAE e (ol | TAE FRGa G4 JIE0EF BlAH T SoifaarE] wwrd

2038



2o

ST ey Y

wial “farafEe 4ns | @ Seifaardia 91%3ta WShE TR UTe, A 4o Are qf 4req qo| faeal
vEEs Wfre tufk | WetE Feqd Fer Wl [fR | Ste FeEEe AEE e
SRS (BLF (WA G A0 FEe 4, A0E S5 Winese 90 2 | (B s.w)

CA AL CABRLDT

Frmiil = bl

artm e pme ari

oy b (-« ST

¢ | FEIE WAGEE FE: wEaE wAlGwre wee tufd ware 4T e s oy @ «1fne
=4 41 =7 | @ 58 g 9 offere gafes @we afE AEr uin gees F6 =9
FEAEE v SoeEs wrerefEre Femmaa o 9t FehE @9 FEEE o<
A8 AT ETT SfoeiiErs FereeEa T 5w I3 FTehE aEE S = | FoABHrE
FIEIE IERGRIE PE ST S AN A | TESGHE RS ©1E S
Brsiemier sifaada wa Gt sws =3
HAGEE F2A0ET AT & AF S064 8 U0F LS @4 (Core) T =7 | (FNAF 12084
BRI (7 FAFALS 4104 FHE 4TE, S e (Cladding) I =0 | A€RES (@09
A u2.¢ TECEHE (> NELE = 3 BT w1 #% S| % ©) @9z Fifee @
G S2¢ AT | @il g B 245w fary tefa qr wres w9 (Coating) 210 ©CE
TIFG (Jacket) I T4 | IF TILHG 204G 40, HIEF '€ T FOFEEF HAE (ATF
FEATEA (P @R Fifbrs o =a | (Fa v
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3.2.3 FATETE FIOCHNE FIXS FIHBPTIZ

(FGEHT 5 ETEHEA FIG (NIC-Network Interface &rd]ﬂﬁﬁﬂﬂﬁﬁ%ﬁ?ﬁm
o e sitagd | wdie o Bernda we e ae RyE @ 4is | SFEEE
FrennE iy aem s Ay fog &y @@ @ oIS T SR G999 = | FhEne
BTG FTEEE Y WETE-8¢ (RI-45), FAF0q , (@F-afFmE T «7 Ay fRast snase
G2 BEAE BT FEEE AN SC, ST, MT-R), LC, EC FHS SMAGd 0929 ol «NF |

(A STTFaae SaTH-5

(B SHTE HYTE T 4atoig SABa 956 &F & [0 oraian ar=-

4 S| AR | LC

BABER 47T A
F. WEAE—8¢ aaEEhTe Are G >
(RT-45) FIEEE AT 2w aft Y
(RI-Registered TS = |
Jack) f5a@-5.b RJ-8¢ #1%d
¥, wEfE—eb «ft c@—afme fAgaf
(BNC) ®1t=%4 «Ita #fafo® | %
QA FHATA R f5a-3.8 RG-¢t S5
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Fas e Foy
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Perfect Combination 16-Port PoE Switch + 16-Ch NVR
16 PoE IP Cameras

gl eececeeees dl ‘o -
ol 1 A

IEERINRE

O
o

16 Port PoE Switch

| ——«— Fiber Optic
| UTP

! ] Monitoring System
| o UlIPwithPok & 46 Channel NVR

fBd-3.30 8-BIA= «AT&=E & 8-(7IF 9% 7E577= SR FICwE1 T#7a T
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4 PoE Camera
- - - B

I,

4 Channel NVR P i Manitar

=

B@-3.24 8-51107% wafowE € 8-cAb e AT vrRfb S gt el T

F(0EE 49147 (Working Procedure)
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o TFOEE A (5F 00 AT G @ WEEE w s A |

O FeremER T WO TR @ STy Wl iy e wiEee 9w, e bt
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B B E ST SR SR GG T B |

2038



2028

afbr, WTe T 389
.5 ST &3PS (Nature of Light)

AT 9F AT« | e e S @l mers oxyo® MEE @ s = | wafE
«f58 A A3 | (1 W ST TWA |
fafessf =f& (Radiant Energy) 2@ =)

A IO ©H6 IF F fqied =i |
fafer aa s wear 2ngfos e o,
foe, ammfie, wfie agfe «fE wwTe .
«fgres waRfEs = W T4 9= a-x.y iR W e

BEIEs GEE wee e wiE SnEe wfEne FAmEe o | AWET T8 @ AT W
(TR (I AF0e SPTha AFE OF GA0a (SITeF A= S (FATS oI | o7 (7l (5%
B AT (S T 9@ @ e afte «de arm amnts e s 3w
e «fEe (o8 e amae “fefEs ore g | T ArEE-TRrEs e anee e
=i weres g «fe e Al w ) oo o witar stasft Twrzad s «fma @«
fafen warma e FemElas o wmam «faTs o seEr Sneree o @ e FoawRfas o
SR 24Ffs 3T (afBr fora fafen st fearan = v e | T AfREer A A
Sl ererad fasater wfgarsy ey am facy s apree efeufe srare | et

GG AR Faree ST S (Corpuscle) 1T @ datae el 41 7w ol Iae ST e |
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AT A1 AR AN | EEE 2 fasaeEr (FATE @ SEE oa% dna e @ GafBy 2 s
A | TG (T WA T IS WE A TAHT OIS 4F & AFET TIw A e
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WEA! @ 2 Sbe (DT T2 (electromagnetic wave) | &I FIAfE Furz ArELa=H
& W& T o et e weEe Qe Fare B M WEee ae (wHEE @ 39
MR (S wieg A2 | Tear o emifes wa @ S o awm ofes e o w 41 (@
AN G2 Y (A YA AT B | @ T G qE (AT WA ey ey
AfURITS W | SG (hIRSI % ©g iy HA & T YTl (STS "o AR @ qrm
gar ey Hefefie @, eas e e s o ofte BRI wa% ©6E WEe Gy fag
@ foagft oy | s e “few @3 @, yvbb 7 e @bs aa @ @ o aafis
Tl () W 9F 2P ofls RS o9, O wt 3w oy «=f wifws “rfrawd a3
e 4R S W S OF 49 oY wen waw o5 orm U | g e
(Blackbody radiation) & e sfeefemam (Photoelectric effect) <3 eyt fars Firn
T @ T AF @ WEoIRA (A @ TR CRE S FEE A S 0 |
fegatell SEFIETE A0S ST rE WHIE SO 29rE | W e w1 A (Photon) |
AFCHATT (BILAI THILA FOAE NN ST 4 el T R CHITAT (PILAT Gh= <5 Feir =y
HHEE FA | WG 9% 190 Gie  wa%-a4] (awel (wave-particle duality) 3w | =it
e wwrafy «f6E wéem g oy |

#gfere ffeq #oire 3t oo nrde ofts GBS a7 4% o0 | 97 T @B’ 800 T
qoo AT B *ffE ©a9 (Adif<i2 Sfeetbmar SaF Nrad Gy 74 Ssfon 38 w0 |
iR HPH SarFd @ 414 (Range) T S 1 8 | 8oo ARG FIeie SEACALT
faf¥® wreie S @ef «a2 qoo ATAINGE a1 «F Sy sastad &4f#8 S @ aea
A o (Wi 97 TSt SRS WA (510 A, W, 7 6 T A |
AR 51 @ee Al G 21 @7 FrewfE vaw wrd e A9etd @@ ATl
(I | @¢e THAT TG 21 «F Tl wew tavdre we Ze Arers wgE (Yellow-green)
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25y W9 TR Yo
AR SIEEF:

A G qaqrad *fe 9 Gifege SEd, 9 oy 4t e
witRe SIS S | W 9EE e W, e «fe
fre wigly | Sl SIS ere #iE A, e wiefes
TE AN | W A qarae TR e | oft uT e
T | WA (T SieepTay Tawe ST O9F I (UTF
T YA A A | HEE SR @ ofe eree
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=207 «F ©7% ¢ (Wave Theory), @t wrigenea
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A% 47 TFEFEE 9% (Quantum Theory) TrEETEnT |

oz~ =EE FrEfET

2.2 T (Spectrum)

TS| 68 a4 TATAE | Fe4re a0 A8 AMP? TeLe AT 7@ WA 7 @AWS 4TS $F
faefdrs farss ota @2 Feqs WP R 361 | 5 T Rfey ITe sfewseE
w7 ffe &0 | werem waafs wmes o e wgee A @t a1 o e wp erm
Tia fafeq Fikeea Wt s 2= AW eE e A = | 9% AW A A A
=i fown it wfews w1 oft s ey o feifee o mug 74 50 1 Fevg o7
fete @@ e | @A e, s A e oS e fefe ffey waw tande sfewbedm
ffesacires 9eff® (Spectrum) =0 | @9 @SS FENE Ted Sare LUra # e feEh
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VTSI R 7 18R (D ware e wel o qwew 199 | +ffedive wegmen «few
T T 7 | e WA T ewged a3 we ofteedife ) e s Fiee
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Tereara ey Taar eifesTiars 2re et o ferem e fmefere( Dispersion ) @3 we4e ws Ars
e (@A wEEs, VIBGYOR) e e A e |« el qudfa andtas sy F=rea
faferael 5 (ot (39 = | Taw R s Taefe ffeq oies <fvapwa saesa Tems
@a 3@ (Solar spectrum) FT |
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n
Yellow 590)
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uy
=
s | 2 |5 &

:
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w LAy (<o R
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3.2, e efarrey
&) (#1541 Spege 9 (Absorption Spectrum)
<) fafesaer 21 Teger 7o ( Emission Spectrum)
» =fafeEg 24 (Contineous Spectrum)
o fafomg 2=l (Discontineous Spectrum)
o s/t 99if#  (Atomic/Line Spectrum)
» wefaes/arre 99 (Molecular/Band Spectrum)

IFh I8 T TG (@K FOREE SIGLO PN OaF (4 ad 0a, ol SrAN@n A1 Aroe
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Tod FTER 4% A e frfe @ e @ 2t o == a9 (Emission
Spectrum) | €2 52 erwaa a0 grer W Rfegene ad@ e s % o, cwe e
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=¢(ff# (Contineous Spectrum), fafozs =@ ( Disontineous Spectrum), #friefas /o
Fifer (Atomic/Line Spectrum) wiefes/ame @i (Molecular/Band Spectrum)
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qfeerics w29/ B3¢ Graae a4 20el | Fre Aueee e & et 9 Bfew w=51E
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Eye anatomy

CRYSTALLINE FOCAL POINT
LENS

STRUCTURE OF THE RETINA
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w1 LED) TG g (FLd 9851 9996 GH1s TEAEGE] TaTe | Geefe Ga s wdeifaarsf
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WORKING PRINCIPLE OF LED [EoyJuUs
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Electron

--------------- Fermi level
Recombination

----------------

o0 0000
—

Band gap

Valence band

Wire bond
Reflective cawvity

Semiconductor die

Arvwil

4 Post Leadframe
—
Flat spot
+ S
Anode [I Cathode
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Electrode Alumina arc tube

.

Arc

Sodium-mercury amalgam

A.C. voltage Ballast
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LED CFL Incandescent
{Watt = 3 Watt = 15 Watt
JWatt = 7 Watt = 35Watt
S5Watt = 11 Watt = 50 Watt
TWatt =  15Watt = 70 Watt
OWatt = 19 Watt = 90 Watt
12Watt = 25 Watt = 120 Watt
15Watt = 31 Watt = 150 Watt
18Watt = 36 Watt = 180 Watt
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Fted 4% (Working Procedure):

ety fof+% feafom wa ware wag w9 wfadm =22

o Separdt are WEWF @ TEATe e we;

AT SPATE W o wol (E F-STG ol e

B2 T AIEH 9

726 (A6 e 4oy @TE S+ ge F49;

ARAGTS *F Fa ©F TG FIE 012 Taeg JoaE;

ATELHE GorafEE s =61 i =g aae 16w e cAifery e
TG (07 FEE Gl AGEE F44;

FIE (T T AFHE GOIE S FET |

we$el (Precaution):

PINE FR OEIE G, SIEH TR SR
e 1 (F-SE0 Sl glow w4,
Tagites frareram o cmm area |

wfEf® Wl « EaF W4Ty I R By s Fifer o S feeem g
i e g Arsafs, nalG Fr Tmm, 2off wwigfe ffr =iF 7136, a7 emmfae
oaE WSl SEe TArE | A Ga a4 e HEd 5 |
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-3 BED YITenared ey [y 8 iRz el o @ @ efe
(BTFLALS R0 T4 AfsoPa |

ARMTOR A ae:
grgyfafe oo afesrs fmrsman(ifE) o wfaem
SCHGH S SOEE 5 4Fe F4;

L]

-

FILEE LT Sgad e, ke ¢ TRt v ¢ Tgw T

fofere i AEs gem 4,
(eI FEfE T AH6 G ATY TS 41,
SR e ey S Afaaga i,
FIE (*7F TGS G AfHE F;

AT e WEE SIS g e ¥4,
FIEE (T (53 F#155 ST §o1 6 WETTae S )

eEreAE qeE (Materials Required):

SR R | AR A et AAferae
o) Insulation tape Green Color _ 05 Pcs _
o2 Breaker 5A,250V 05 Pcs
o9 One way Switch 5A. 250V 05 Pcs
o8 Three pin socket 5A, 250V 05 Pcs
o DB Box One way 02Pcs
il 1x1.5 sqmm BYA Cable(rm) | pog Color(Brown) 10m
04 1x1.5 sqmm BY A Cable(rm) | gi,ck Color(Blue) 10m
ol Ix1.5 sgqmm BYA Cable(re) Crreen Color. 10m
0% Decorative LED lamp 100pes 10Nos
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<Ited 41+ (Working Procedure):

L

-

-

sraEa i3 frafon ama ez F99 g Afauw T2

ou et wnm wEE g9 wgsilE e w9

(YA ST Sewe oG e o 3+ fbfes o=

TS B TEIFAGS WFelG #0177 Qa1 TwIend Hees F99;
FETATLAE G+ (AT ANGT #A7IeT 48 eaiias oaa:

A SANE W7 7 A (0 (F-W60 (o1d #99:

FDEE WA (BLETADS GFEE AP TG T 4798 F99;
TG LAgiTes 1% (6F Fa Tz Fiee Fa;

s w1 e it ==

HE *IT PG Grye vifdE s

& (HTH F A GO Gl w4 |

Fedel (Precaution):

WITEE TR T8 (U, 77 JiaEd =,

TR 91 F-WTEE WA groe w9

tarfes faretam fas cagret g,

wTGreE AEfb wret 9fba Fw st 9% a4 |

wEE WES): O EEd T4 Gra ISR (E5E AT SUF (& GFEE (SrENase
#EG wE Hitwre Hd wEel Gere oAz | iy TeT MAEEG @ gy
AUMEY 2T FEE T |
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AC Three Phase Circuit
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rerar Efeend e fAfey varem tavifos et qaEe | corwEr AR st 3G
STATCATS! FEFE S ratd A @ oFe saeaE «F W g dee areeed e
5IERE SAMMSTE 7ae, AWASE 74 FA0E | WHICHE GIae a1 S Favs OF Eree 715
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weifaer fam | @ w4 9 cre st s «ffhle, aemren, wfqur smfqer o s w40
m‘h

G WY (R -

o TG G HG AT FACE AR,

o @ fY-TwE MHEET e L TG FAE A6,
o O [9-TE TE A0 Tedl Fa0e o94;

o a7 4-rE teen WIEE Tedr Fare oEd;

B, SPEATIT 6 TILHGaeT FAH LS AT |

Toife fareeare Sete FE @ Sy S o @-rEe B, (e @a BE e AR
G A WS GG B4 | GG A 4 o a9 e sifge e e
o ¢ g-ree Sieo:

T FsBTa faye Teodmm, er a9k afEs o foam o Y-tee 99w =, o 9
fg-rre P 909 | W8 FIEDT PiowE-tre SreEe FEiee AfRY STedr O ) e @ Sy
47 47 -t Pty 7o feifie oe a= @ FieT I98@ T wEel 9Ee #49 |

® [, L
Ly

>—>—>-e L ¢ oy,
s
Load 2 Load 1 ’
440V 230V

fo@-9.5- «fs {E-wre Fdow o= vt
(e oY wel 9 SqEE | AfF AEE (s FIe FEs ¢ Teuiad I, e g SqeeE
TARIT | (TG T @RS TR ST (W W WO qrae drae wwe | wfEhe «fy
PAME CFIE (FE TONHE 8 (FG FUACDT TUITS (FT TGS (FE LA 0 | ([AgTes
TAINE MaTe &74 (TSd H(a (T8 (S08 8 FLAL0F (SIF qag | GW (ST-0E AL FLa0
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1 - 1S 200

i ATE O OIS ATGAE FRd M A9 (ST0E TUTE S A 4NE o e
AN IR 7R A | AW TOHE € FATHS AT (LAl (I qag = AF ©F OLH
e TT%Y SEF e | Wl TSN ¢ FAT ISR GRE 9 | 4t @fEFEe AT w
T (BIE0E '€ BIAT G52 UNF |

TeTRE= “ (AT TR (TaG T w1 SrEa | Fepe e Fas o4 1 | «fF agm e
(& 16U & SFEFaNrEd (Transformer) 561 086 (4rF 9= #9441 €9, ¢
e faep e =2 2= fofes = =)

G fg-ree a8 9 -F% TSTE A1 FE0 feols B (6 (oi-o& 4] SILACF A8
@ | 3 AFHD ST (P e G /e A (stage) E G o (FElG W@ 238 GRS
s/ 7 (stage) PIREs 4t T 29 (stage) (F obo @l e (el &= =, g f2-
e FEET =6 e WRBa 61 (360 x 1/3)v20 TG Tl e ans |

wpdfre, sirereiier 925 CEtea Wy Sr9St dyo° SEh e ol | Tear g wrder dao |

10 FPhase 1 Phase 2 Phase3
05

0 : T o .
-0.5
5 \/

fom-a.a wft & -cre aragm ore A9
SI-TFE P fon (@ ATIEd M (@IS 19y 998 To T @S WGe E
CHHT= 20

10 Phase 1 Phase 2 Fhase3

0%

0

(-]

=100

120° | 120
foa-o.0 afelt crem ifes gag y20 el G

FH-90 , (G BCTPLFIE - , oW 9 WSl w4, 59-307 @
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%5 (%% (In Phase)

it wibraraie @Sl ot «ad s «ad sy weenl o «ae 9F8 T arvE #= 7 WE
WO T G, PR DL A GTAE AAH W WO DA CLF 39 (G 90 | doo%
4G @EFoE @ATTa (@ FMIT Gk (STHE &7 (FE AT |

GG & (F& (Out of Phase)

uis sty @feh o et s oy Sy wacm see1dl ea v9e oy Sy sy awe
a7 W wfow FE @ e (o fog 7oy o s TW Sfodw eSS Weh %9
(% qF | TTF0S (FILEE (FLE FILE0 O (S-08 8o T (FLE 4N |

+ffé caFer (Poly Phase)

tagfes Ao« U9 Sis e 9ET T OIS AT e 90 | S g (e
@ A | arer wfie 97 e foaft (g wg @ e == = faa

A1 (e 5T 42 o/ 9

e «AfF (5 BT (Balanced Poly Phase System): T #f (& st afefs
(L (S08 , TILaD G (TG T A AF TS YLT=E A (Fe PIIvT 90 |
<2 Pt (apfos ageiife Frte paoar 907 F8Ea] 9 40 |

W S “ifF (F& P (Un-Balanced Poly Phase System): & =i cre Fisea
2fels FEa (eNTE, FNE0 G (FG ILF TAE  ANE A SLF NEAGEAG AT FE Ao
a1 | 9% e tagifes g =ifs st BT 9if Ut i Q= WIrEe wew AR
4T |

0.3 «ff - fEoa emren

@—Wﬁ@ﬁﬁ:

=, 719 90 <mE AfEFS (Star Circuit)

«, T&%] A% (Delta Circuit)

B4 41 SwiE 7S
(Star Circuit)

&S AMEG (Delta '
Circuit) :
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o1& 09 9929 Fa12 O |
i ¥-cer Pt SpfRdete s oraar =ge-
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le—— One Wave Cycle —
oa-o.¢ AR
TFE: TSN 9 FIAT S 2 CTATE TOETE HELHA 41 SIS HY 0, (12 RIS
RFTaT <0 | W T e TR ¢o AT/ TS | 3T THTS T = | 97
ST [ FF THE AT/ Tae A1 20% (Hy)
BiEe Pifems: Toe 91 FaEs OF Aala= 7Ty Fare 8 7Ny =s o 5rEy fAfare qe)
T T 9T &I T4 =0 | 9FF T TIPS |

sifEForsia 33w e T — ?

w3 @ -t B TEG

@i [-te 351a WEG fye Tesiva | st9ee @9z fasad e aragm <41 71 | 3% g -rwe fom
o9 9T W1 5@ OF Y2 @ I A0S | a1ES &% B-ew 5E o AifEs @ ghed
= |

3B1E 41 ¥ AFG (Star Circuit) T4ge oiag fefere 12 ao@:

o,

=yt fiow o D
(Three phase three wire circuit) - B C
@
1 1 1
a b C
- 2 2
-
& N
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e fo)-ce AT 39

¥ fo-torw v19 wie 6

(Three phase four wire circuit) e A

l -
-

foa-o & -t fom o9 < 99 =@ =T

« TEDT cwa Ty @ gage foafb (e 7 auw SRt 31 (19 AT CITE YT T4
oy g3, (e g foaft fog fog wideaa sine e @ o | swEe a9+ st MEgmE
ATED I qraEE e

©.2.3 G B-rwE B MG g

Arraers feafB s 1 fealb tapfes rres A 5B e tefa s & | 74+ foall sz
7 euEfee-gn foafs em wafs @E fepe s o, o4 e %@ e @@ BE
RIS GA1Z FATTE T 24 | fonis Srameia s W eva ford (aite 2rate | 94 oa, ob,
oc w1 f6fFw feafs s feaft am s sine O s 7o 9y e w=@+B fomft
#i% a, b, ¢ 7re @ feafl #1249 (1, 2, 3) @9 41 Tware, Glof FaqarE 2 @129 | O feae
BB s 991 T8 | ATEand MEEF Aa (e Sl B (@9 TE (Teu T | 9 TS
feh =1Ea 9o =7 | Wene afefs Fm ue 936 @Fe | T a2 M A @ TS e
ATGTT TR ST #1127 TBIL0E 98 G5 712+ & FeaTad A (7 TS0 16w A% SNF (Fa
TEoE 79 2 |

o0 4 fg-rre 7o #fHDe 2l
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fy-rawer 35 AGD (FUTE SASET STAE! WA Y 99 WO | ©12 T HLHE Y S Gl
e Tl T | AW (B TG 9 FEE oG WEATES 78, 99 e awe e ge e
w4 =4 |

form foaft @tae aur@ts A1-A2, B1-B2, C1-C2 & fee & tadm oo aq1 offeBE
SEGEIDY 9 (NGEd OF OGSl Fw - ZEmad feels am A2, B2 @ C2 «wE () e
TYE T4 ZALE | O3 fawis MEEE 41 T A fene Hfafow | aeme Ened oeg W3
AACA (ST <+ | ora feafb @ire a9 A1-A2, B1-B2, C1-C2

:1_'16'63\-—@1
€1 vce B '

foa-o.b ¥-rew fom wF @ wem

ITER (0 B AATsa o w= | or fenfs @ 9w Al Bl 9= C1 e fifes
T (WA 2 arAE 2l aSlh e A E-rre SO 90 U & R (e O «Ted
oty fenlB &g A2, B2 @9 C2 (& =147t A o 940e 7ege <qr amne |

-5 519 OIF % (The phase four wire system)

e o wm WEET A f-rew fom o WfE6T 79 oy W@, FWT G @ fo

TR (odl A GFGT DA AT (4P GH0 AEC A[E(8 WIS Al T | ALS Al

frEE A1 = =it femne qaee 5 | Bra -rwe o7 o A W Awfe ¢

el | S5 TR dte forad STy owdre EE |

J -

fod-o. 5 fo-rore fom ©@ BF e
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r@zifas (Practical)
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