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Laws of reflection and refraction of light with the help of Fermat’s principle
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Laws of refraction
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D= D, + 132 + D,
39+39+39
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3= (Calculation) :
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HeES! 8 WA (Precautions and discussions) :
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3 MR G = x @

¢ 8 YA WY S g = y G

¢ @ AfSRTwA Ty WS Hg = z @

TRTFRPIGS = (x~y) = ... O

AR R PI B = (x~2)=...... &f
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AT h‘l?‘(’ff?{@"ﬁ (Observation and Manipulation) :
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31T 9 A991 (Calculation) :
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O —1my FASA (Result) : 2WE (TR Fedn corem
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m’f (Precautions) :

(5) Y- 6 dfolm wmfE @ dum woTn M 9FR TRERIR 26T T |
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(o) *MoTm g zem Bftw |
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WICABA (Discussions) :
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Some necessary definitions

AR SRRAY (Refraction) : T 7B 4F TR MG (AT &F TR TOW T6TR A
MNRER Rrever fofzen wfes wiens wfm e RkEs T2 TRE W 2R I3 |
R (Image) : QT R 2wz fgpe wieemss afige afewfe 71 afoye 2w W fdw @

W@ﬁﬁ@umﬁmmﬁﬁmwmmwuﬁmmeiﬁ@mmawm
= afefw 3=

TSI AW (Real image) : (FIAI Ry T fevfs wieene Prsm iz 1 afome o7 Rt
Qe fiffe E @3 &din ege 29w R 3 @ @ R= o o T,
e T T | e e & B e @ R oAy =W | ( iwvented)
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8l T R e e 7= I W T oSl R Aew R R = @
G (1 AW g M o IW ORI WA e oTent Beotg x| Cﬁgm(en&ﬁa
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wdfie SINL_ a1 Sieant = eifvrares |
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AT AT {F [ I @R @ I
VENAET SRS (Specific refractive index) : NTFF FFY T & TR TN TS & T

TR T FSEFOR ar I o WS fa SR & Wetew @d TR 6 AR @I
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o@ vy
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IFSA @FF (Centre of curvature) : CIFRE wA (T (TR Tt Ry O TS 6] Wit
TPOR @FF A | O3 C T T I W 6@ 633 (F) 8 ud: (V)]

%I % (Principal axis) : (TR WHAT IFOR FF €32 (R T FHw AfEFIY FREARINT
% WRAR SUm WF 0| W, @A ey v g frw o rdn AR wieFrs
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&4 (@M (Principal section) : (FICAI ciedm wiam geR wore Ty P afseradt @
T @ JEIFIR @ WANT (@ IR OF 68 WAL A4 @R A | vy Borg MaM’ whtaR 44w
@i | Wi AR e T Oy duw (vg ST |

&1 ©¥ (Principal plane) : O 7eda R T2 Fea o1 w07 Y TREIR wfFs
A wftew AU O AT |
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@ (EFes witd) T dui wrwd @ 3 20 e iR IE W J (Tewt wfee) ©¥ fre wehem
a4t T AR EIFIR I | GF F R G TR (6@ 0732 () 8 6 A

ETRIR VY (Focal length) : CNoPR A G 32 @t ST T8 s o
@A G 1| GTF " WA G I R (B bR () 8 b3} (V-4 AF=f11

FIIT O (Focal plane) : G WALIR 4w IR T Frew @4t wTwa TR FHre
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(Nt GBFIFIA (Secondary focus) : G FNGA WCATF ABY A4 ATHFY AN WSS 5T
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Refractive index and velocity of light
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AN ()-4 Y @ TH P Afw 22l age sSel g,
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O.E.> AHTHE Wice= gy foa
Ray diagram in lens
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General equation of lenses

GO SIS (3 S IYIRY, AR -IFG 9 @9 AGEE I 1, v 92 f G- 450
I W @R IFER Ty @3 e R @F A AFOR T AN @ AN I A
A, O @R AR ARFAS 07 |

SR T YR PR G ORI — a3 T @, woAafs wen @ i @3 92 gew
(TR & @35 ARt AN afoonm Iare Fen 9w T6 @™ G AW WKeR @ e 39
Rl

S @ (T THIGE P @ WIPSI ARSI ST FLq qfS 4R WISA (T 7GR
A s afolm A5t Al Ameeia S 3/ TR 1 @iy Srmd 79 AW @, o
@ THEIRRGY Ie] dfefam = 7y

(5) TIPSR AT CF7a $&7 131 : W IR AB G Y T AW A4 & (B vy el |
O M @ AT T, F RS 241 @M @32 QOq 24M &% ; Wi I @I I97g PQ 22w g1
FICT IR 9IS (R @R G TF Q@ PR g4 GOFY 6o TN SRS | I7gfoA
M 7 P TS WS PM - SIS 1R 419 STRR IBA (07 M RS wieifes T MET o

afeye ZeM | W @95 JF PO Wit Rrma W ficw M\A P
Cfr&l POL Q¥R OL-47 fits dfsse w1 @R afspe afiy «—
i p TS @ 3391 oA p 2 PR e afeRm | F
p C A4M WCFI @R pg TR BN | w®9R pg ¢ PQ-® q : N F 0
BT qR TH AR =w@ | L
@q POQ € pOq 76 7 e | P
PQ_0Q T .
e .. (6.12)
pg  Oq B vose
SRR, MOF <32 pqF 7t 5t fags |
MO _ OF
s (6.13)

Y, ATg PM 2417 STF7 TR @ MO'® PQ ¥4 STHA SR TR, INEL PQ = MO
TR (6.13) TS ST A,

PQ_COF

PQ_OF 6.14

pq 4F (©14)
¥ IR (6.12) G2 (6.14) TC© WA AR,

OQ_OF___OF _

O = oF 00— OF (6.15)

forzs IPeq (A @Al ST TEEER WY OQ = u, AW ¥Y Og = v @R OF = f
{AGT |

. R (6.15) TS W AR, L= 55?11, of = uv — uf

A, uf + of =uv

To T upf WA Ol I TN N,

uf | of _uv

sz% uvf  uof

(6.16)
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(X) SRR AR (Fa Tea =9 : A IR AB @3 Y TwF @R g4 (=7 [6d v vul 1 O

A G GRS (@Y, F GO 449 @ @32 QOF 24 F |

2 WA IR @3 I PQ ¢ © AW A4 (FFEH
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9 P xCe Wt® PM SIEaS A g4 SRR ANIGANA
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s MF 72 afespe zee1 wom @3fs af PO Wiz
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QI MOF @2 pqF Eﬁ’ﬂfﬁ@‘\iﬁl
1\;1_5?:% (6.18)
Y @TY PM 24H WCFR TARAEA €32 MO 8 PQ 94IH WCHR 697 TX; FN&R PQ=MO
AN (6.18) T WA AR,
_PQ:%
rq 4F
G FTAFAD (6.17) G2 (6.19) TS ST NF,

OQ _OF __OF
07~ F "0+ OF . . (6.20)

forea Ives @G Al : TP IS | TSGR 1 G | a%ﬁwuﬁasmwmmlm
AN | awwwﬁmwmfwwm

FAFAG (6.20) ZCS N 13,

(6.19)

—v= —‘U+f
A, —wv+uf=—of D, uf +vf =uv

oW AT wof " TR Ol IR AR AR,

U vf _uv 1 1 _1
u7§+ﬁzéf_m T 5+ 7F

1 1.1
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wrififes el &%
T POQ @R pOq 76 74 fagwm |

PQ_0Q .

7 Oq (6.22)
R, MOF aazquEﬁwﬁwl
.  MO_OF :

77 gF (6.23)

Y XY PM 241 STFT FIGAR @2 MO 8 PQ 24T STFA 6917 T FIEE PQ = MO
AT (6.23) TS SR “A1E,
PQ _OF

- T (6.24)
X FRFAY (6.22) 2 (6.24) TS ST N1Z,

OQ_OF__OF

OF ok “OF 205 (6.25)

forza Ivey wwrge AN - amwamezﬂ%ﬁwwmmlmzuwwmwwm|
ammwmﬁilwmafwml

TV (6.25) A® WA A1F,

U

~v —f~(=9)

A, of=—uf+uv
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TST M uvf ' TR S IR WA AZ,
uf of _uv
uof " uvf uof

1
u f
v %+;1=% (6.26)
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31 0°25 m CEIF FAGRAS «Fb w3ee A4 TS 0°'4 m T @3 g Rt FA g | ;™
moamﬁﬂm,maﬁcﬁmw,memﬁﬁwl
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11,1

fu v

1 1 .1

025047 v

v=0667m

o, Femi=(2)1= | £€7 2=0 2 Rrwa

A, V=mi=(7)1= | Tgg | x 02=0383m 4R q Ao IS |
v-a RIgs

Magnification

T —— R e U A (I S I
o AR A AR ¥ At T A IS 4o @B 17 Tge 7 w0 e € (Linear
Magnification) 33T TR AW I (ASHT AT |

wew « AR Frads e effiorm g T EHt @3 TR NG I THOR WMETF TIW|
G m’ R IE I W

R : T IR, PR A I THe! = PQ = x Gk ARCwA AG A THS! =pg =y

AfeRrwa td T Twel
R, =ty 1 et
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Afeim AFIGA MATF BB o AIYF BT IIXS© AR
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LIRICE RS [ BT 8%
() TS APfTE 0’ TR A @ WA A,

T, m=% . (6:30)

A, me2=L_ .o (631)

> | @b oA T 30 cm TR G RIS AT TR | SN woim rTRIReR Rt Reafts
R ¢Ie 7 @t ETgR B AR TG JITR IS TRA? [KUET Admission Test, 2006-07]
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A, 3Bu=v
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-1
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Refraction and dispersion of light in a prism
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Relation between the refractive index of the material of the prism and angle of
minimum deviation
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Dispersion of light
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Ideas about conductor, insulator and semiconductor
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Concept of band theory
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Energy bands in solids
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Conductor, insulator and semiconductor in the light of band theory
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Intrinsic and extrinsic semiconductors
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Junction diode : construction and working principle
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p-n-p QIG5 67 I T | @R (BTG AT W91 A GIECR F0 371 T 71| 45 p-51%1 wéARRD
qR G #-FRY SRR TR ARRCOR WP 1-F1FF @R p-FEA GERRIY @R TR
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WW%@G@WWW'{@WNIWﬂW{@W%W@Wﬁ@GWT@WiW
QTR I3 AU | & BierE (signal) I ArRerE W FIETYY G TEAITS ATAN A T] @2
TF @I W TN (T WEHAS i =W |

TOIR (1 AR @ @6 GBS @3S Bl ww @y @ B @y G (transfer)
@ | afb ARESITGR (resistance) I @R T FES FEEER IW T @@ AT TR @
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ué-mwmm,mazzwmmmmmmmmml
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WENTF (Emitter) : TARPSER aoiieTm wot 11 516 TR IR ©IR G eNTF 0
IS Ao qR Mo M A @A 7 TG A (e 7 | FE NeTF IETT @MY
|

AT (Collector) : FIRESER FTAR S T 518 Jeoz 7@ O3 @ AL A |
IEATS AARF @3 My 741 Rofe @z F@st grear 21 | T AAZF 6N (@9 @B =T
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Working process
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RO 43IR® BEREGTENE SO n-96ER s WFdd 3@ | w1799 A IR (FATZT)
37TGH AWR I | @ACR (89 fim weTR TR f$g Fere RETREA (I AXER @ (hole) TR
PE; TIPS SERET AW 95% IR0 WAL FOG AW (AR @ (AF IEIOR ©fde &3 [ AH
| @ G TS Y@ AN AR EEA @R e Wee 2@ FRerE W, @ I @S
T (@R IR QTR AT I T G @ ARG WL AT I6TR I PRI T 8
KU IR SRR

goN 2 T afitR 1 TR 4T IETIOR A AeART I[EACS dAMTS W1 JSAR
I 2GR 24 AN (@ 4T 8 FIETIHI AANTA AN | wfie

Ip=Ig+Ic 5=2+32 IE> TL) IB (10.3)
p-n-p m:

30.35 (F) 8 () BB p-n-p TR cvr@ IMB I @A AR | p WA 1 afiGR
@F ‘@A @O W AR I G INAILA @ ANGI 6T @AY @ (AT SIFOA
ICAIOER 0T BOO TW G BT o Sfe AR B W | 9rwrd afitR-A T TR @I
aR FIEIVA-@ TN AT @A I W) YL RIIR IR p S ¥ Roww @
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B s0-23

@R itz aifze T HROR [T I P T TRE @OV 1-SWER (@@ A IR CRATE
I TG A s PR (P Y3 e 26T AW 5% (@ TEehed ed et Ay
@ AR 1, (O P | SO (@A AW 95% p VLR FIEFOE AT T qR (7 (WS FIEFHS
oqT I (O | o om e «f{om A MeAwT 2R ISHY O AT T |
fiBR W BITER 4T T H IEHE AfNGR IS A AT ez (1), @ WA
2R (X AR I JS IEHCE (@ IEH A AS A T AR (1) GIR ICAIHA ALH HITER
MR G DD 3 IS I AARTE AR (1) T A | (@ FIES ICAI6] G I A1
q% FIET (I A (Terminal) 7w Q@ 071 Joa @ 0" @ Af 6 FNACHR LS ICEI6A
were I 1 S JIEARE INACHA T ABR FIRCHI GT7 W W | GUF@ I, Iy 9R [-99 gt
THE AR -
I =1Ip +1c (10.4)
WRIE, Alp, Al 932 Al I WA 4q7, Ao 4R @2 AT 4R ~RIEA 70,
Al = Alg + Al [10.4(a)]

R @3B pon-p FARPOTR 105 s 57w 10°7 Bl @fitbice arceet <) 4 1%
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R (1 7S

<R, IR ¢ (T AR T FoE QP PR I ANCEFE T TR IFT 099
@99 |
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;c%m a3 B &3z 3P AR | ©TR S TEE pp AT TIACCS @] ANA p-n—p HIEETOR
ofy Fq I 1|

I (:3)— vo(3)



(ls)00 —(1£2) keloablp/uls

cfsiEn ¢ FregNes 50
do'>> HIATRTHR IS5 Giferes =iy

Basic configuration of transistor circuits

aﬁwmﬂmﬂmmwmaﬁaﬁmwmmml @ag -
TR AT T AR AIGRD AW (element) @7 AN SR | @9 AR A =1, g
Retes s g3 s sesrss R )

> | R A5 T (Common base, CB) : «% Ry A5 seraa IR RO ez | 36T
M o MR AT Z795 (input) €32 A5 @ AT AL EToLH (output) #1® e T fig
0°R3-@ AR Fo IET AT T | oy eAvwR Hed AN AYF ACS I T3 AR A R
I |

; i o
Rc Rc ]
? Brrmrm . } Q B 3 J
A B Y B

- |+ - + +|, - + -

| —L|
Ve Ve Ve Vcp
(@) n-p-n Q) pnp
B vo-23

R | RS REHARF (Common emitter, CE) : % Ry fssiae e R RomR e
TGS MeT7T ¢ M5 FACAA T 99 ST @ ez Sgamst wEEe(G % eiffe zr) g
S0'X0-@ AR eARE IEN G = | Bow AR WY Mo AYE AT I G AR
fRems A 2

VBB

(F) n-p-n
B so'xe
O | AT AWRFT (Common collector, CC) FARNF : ¥ e AWART FYRY R R
ATF | TEACS HAZT 8 My ALATA 29 €2 FATF 6 AR R weEAs o e T fig
0°38-¢ FIRY FAARE TER WA A | TOA AN AL 25D IIF AP IA Q@ FGRA
AeARF A qe |

(F) n-p-n

@ yo-38
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Characteristic graphs of transistor
FARPSTER Aoy dRTIal ¥ (EITHER Ny ARFRS T @b AR oI+ I7
W1 @2 ERfbasraE TR (PSR I |

frm TRRPSTR TaRd e (IFSy M 1 391 T@ 1 @At ER e Wiehb TR Wy
Agrae RO FsTRe A | fBd o 3¢-a @I n-p-n MR Fege I8N By AR TR |
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FHMR V-7 AT BR-FATE AN T4 W qR V,, W G -8 AT
Rofre IME AN W I$Ae Ifires a3fs Mt ¢ @3 ARt @ I TR
WEEETIRGER 7 g #qR I AW T @ gk ffrniite o ghi-fems 4 1o e @
@FHRER V, PR-Me @te 93 v, TR AARS-NeARe ©reds w39 R

@) &b ¢3IBB) () (Input characteristics graph) : FAES-EATES @IBs V- R
TR @R BR-FEART (OTHE V- ARISTR AL G oA 1p-a@ RS @ efoarqen wt
g TA W G A5 AFET (1} I BT sorxv-a TG @D (R @RI TR
@fbd T 1 T @ PR-FTRS OITF® Vi = 03V K8 PN 2R [ = 0 AMF | 9T (STAT
#151R (OIT0® (barrier voltage) ¥ | P-FeTeF (SITv® 03V Wor® @F 20 A 4R 1, IGTS
AE | BTG Vg = 2V, Vg = 3V @R Vg = 4V @ (PR @< (Rl REICR | @8 @R 193
I TICATER V-1 ETIaR ol (RIW | ERAETR @i {re afe e 68 Rers Grfeesem
af¥ %% (14 (ac input resistance) (I T TN |

V=3V
V=2V V=4V
200
Ig(uA)
150
100
50 —

I 1 I 1 1 1 I 1 I
02 03 04 05 06 07 08 09 10V
—> Vge(V)
B vo'xb : TG &EDT @R
weud, fREToEa s 395 @y,

R =(AVBE R W
"\ Al Ve AfS (slope)

strdfIear (30— 0o(¥)



cifiesiEn ¢ SRR 500

() wESb Dy o (Output characteristics graph) : f7 ol #es & g -fMemas
(OITDER RS AL A2 IR [ -4 RIET @ @=fba ot ot 71 @ oIF WS
PR @19 01 fo@ vorxa-9 @ T @ e TR |

150 — o~ 4—’@511 G —>
£ Iy =250 pA
100 —
T 75 - I = 150 pA
Iy = 100 A
50 I =50 pA
25 Ig=0
1> 9F T
O Ll T 1 ] 1 I 1 l
05 1015 20 2530 35 40
> Ve (V)

B 029 wI8EE t2fry e |

T AT A TN @ V- TR I A V-7 ARIETR A [-43 W g© QTS AT,
TOETR Vg WIS IPICS AT [ -7 ARG 43 =R =0 | fora Rifdoy P AR 1;-9R T Va7
ARRETHR N 1.-a RIS I TR |

() T, AT ¢ F15 W% WA (Saturation, active and cut off region) : @ Yo'2q (AT
R AW @A V-9 TH Q@I YA -9 T I IMG0S A | 98 GO T®F WL (saturation
region) JCA | G WHCA AATF-PN 6 Meoame-oft Fwwe Soxg YL WA AMF | O V- R
T G [ -7 T 417 Fg A4 | 93 wors FAfen S (active region) I | W% wra fAsARS-
BN A TG A @32 AT -P @ Rofe Tt A | e Roa GrefEeSafs
TR W aft 9 st e e A g =0 FRA T AT IR I [ W1 92 GRS

I WF GEA (cut of region) I | @A BR-FARE FR-vTaRs Ton wwamy Reade e
N |

ﬁﬂ‘)_:i ﬁ’TC@ ¥ RS e (slope) (XT3 GrfETHram afy HIBHYS @MY (ac output resistance)
Meq I | To9g, aff WSS @y,

R = (AVCE 1
o Ale J1g W%(slope)
(%) Gr®1 CIPET 1Y (Transfer characteristics graph) :
ReTgs-iezs ©wde vV ,.-@ R IE @ B #43Z [-97 I P
HRRETTR A AT SRR -7 RS @ @efba e
I BF FrRPR (ARG @Y I Ba vo -9 a3 GEEE T
QPG @) R TR | @ @3fs TReEd | @7 wfere ewrg
4R 49 (current amplification factor), § I T | ToWJ,

- (5 7
Aly J vy RMDAC B soray

So'dx DIAEEtran =nasia

Use of a transistor

SIS T RaET e BEetoan mamm  [MAT 23-24]
Use of a transistor as an amplifier

WRAFR’ (Amplify) R 96 T8 @A fga T O | @ T8 T RSIZ (Device) 9F
TR Africe ave Aazs IRffire faffs 3w v e 9@ | FETSEIET WNfATEETRE @
R4tz w18 20" HoITER T (level)-(@ Ao ed | BRRESE Betiee R I TS oM
A Réz R a3 s Iz @ | TIPSR (R RRETR & AT GrAeeS g 9T




598 sdRrEm—Gem @ I\/\ H —I R’ [MAT-18-19]

T W GUF@ «3IBA RAN weraa wwAR ReR T I NRF, wEN, W, @fSs
gorfii cwta FfEeor anfefemeee I I W)

SferSa Beie 12 o) IR IS AME— (3) @ INACHS AR IR FIADCT
fmEd @ R (}) TGS @I I AR PR WA AP IR AW IR |

TP SRR fReTR I9RER T @iTReE TYY @ I IACHE G FEAFOAS
s @ I IAPHS TN W | GRRrAe oAt aifie 8T mgw weireER Rew 'R
T IA—(d) FI9 (@7 (common base) 1 FILRT A, (}) T4 @B (common emitter) TN ALY
AP W3R («9) FAF ICAFGA (common collector) I YR FeARS SNFIR |

foxfS I M I AR TG IIge FARPOER orr R 93 Fver R W<
@ 26T 93 TR FIGW @ | FvR SR awal @3 I iR RRfter drfaf fm
IR

So 32D TN ARG Rads
Common Emitter Amplifier

TET B yo'3n-a @I I ufiFR Fbraa 6T AWy @A TR ! B so3s (F) @I
np-n QR S0'3y (A) @B pnp RRER TEX Ba| @A @ e afiFw =T TE WD
94

Ic

275 baldar g
sy >3 s ﬁ}w
l / $ kg 3
Vs oy Ve Vos ) Ve
(F) n-p-n AEETFER I | () p-n-p SIREEFER TEN |
@ so'es

BT AT I W 4R I 8 B TG (AF ST W T | IR TGS AGF @Y
R (A7 IRAN Agwe 071 39 W) QAR WP @R AEHLG Tow (@ afiSE FAF (common), B
@R AT IR afibR [KRET

e 4R MeTR & afSt Brire e e AR I ABIR (Vep) TREC I3 I
AR 9% . Bi. (SItetE < T AT (SIThE; @R @} VW a¥F W @R« Feite doree
LTI AR GRBR (@ WL T @ITF AF | B A 7w (iR @ wew ReAfe @t ot 7@
32 WEHT TERATS @A &R IR T, FTA WRFEAR Frpee Tang | Feawe Fdzs w6R
wdfie, IR AT Vo IHRT Do TR @ Avig T A

n-p-n BINTEESR SUINTATF AR Figaanfa
Working principle of n-p-n transistor amplifier

AR @ W oF FeR (Age wher T ety T Qe IR A FE
s s 2eRhT iR @ QER W0 i FERtE o7ke T a7 IEed a1rg I A

I % IS FEF6R AR (1) FAILERA O @4 (load
e LAY resistance) R -(® Sf&§3 fased fI® Aeq (voltage drop)

'E Frrm o | wdie IRAce wiEs @t Aew IW
B S e t By Wage QR T ¥R @ TR
{ I T @ I AW P INARHA AAMA @A FH
! M| IRV AT I ICTF IS WITTAT  Sdw
o — N, ¢ (output voltage) I = O ©f TG Bromrm QP
fom 3000 W GBI GARESA 74 &b Brermree Raffs wietd

o fiae dw @} Reffe WeEha «32 TR Ty Wi NGy 180° T | B so'vo-4
FERGER F# &R AR A ARRES (AT AR |
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Different gains in common emitter amplifier

T afibw Refeen Rivy e Rads 7o) agen Fom swemsn = 20 -
(i) &R Ry 9¥ (Current amplification factor) :

@) R ez 4T (de current amplification, B,) : Vo, TRE 4%, ez ez I e 3
¥R [~ &9 FYASF DC 2R RR4H w1 | poane,

Bac = le (10.5)
(IB VcE

() af &31F RAIET (ac current amplification, B,.) : Vo FRE A0 iz o_icem RSy
(Alc) @ PR 2R AATER (Al,)-a3 wIETE @St @]y R4 3o 2 eANR,

Bf(i—icjv (10.6)
B CE

(ii) @Bt cOITDE RIET (ac voltage amplification, A,) : WIEED (SICHTeR ARG @ar Zof
CTTTER ARG St «fi cenbe R4s <o o) aTF Ay TR ffoe T W | qeuT,

Ay oAV AloxR,

AV AL xR,

() (%)
“\a ) \R,
=5xx(§—} (10.7)

GRMTH R, 8 R, IV GGG 6 3995 iy |

(i) af FwS! RIEF (ac power amplification, A,) : SIEHG FTOR ARNIE @ 2T FeR
ARRETT RS W we! RIEH w1 =7 | aTF Ap TR IS A W | qOUq,

A _AVeexalc AVCE) (&
" Tavoxan  \AV, ) \&,

=AyxB,.

(10.8)
RIGIE
_AIZxR, (AN R\ o, R
E _Alﬁme—(A—Ia “\R.) “FR,
= B2, x QteR G [10.8(a)]

51 @3 I oS GARETT s wetYs @i 550 kQ €32 daTR A4 5 T
SRR TP @Y 250 Q T, ©T3 WINOAFIAER FYS! 96T 0y

N » IS 1< 3 Lﬂdcﬂ,
Ap = R xRou R, = 550 kQ = 550 x 10° Q
Rmsso 103 po=5
X
— 2 ) =
Ap = (652 x" 25 R, =250Q

AP = ?
= 6’655 x 10°



oY s —ReR od
3| @5 Piferew ARFSER 8990 @Y 125 Q| B @31 1; = 30 pA AR FAE, AWRI

&1TE ARTEH 3°0 mA T ¢% FRREPER T @iy, R, = 5kQ A,

fada 77
o wifd,
R
Ay =Bx§—;
LIIER
Al- 3x10°
==C-22" -100
b =g, 30 x 106
RL
qR Ay =BX_R,:
3
Ay =100><5;(2150 = 4000 = 4 x 10°

wrETERby ety fRfa
JU-H (set-A) Admission Test, 2020-21 (W15 f&g)]
a3TH,
R, =125Q
Aly =30pA=30x10%A
Al =30mA=3x103A
R, =5kQ=5x10°Q

vl G I SRR TARFAIE 2 kQ FWEF @LF 1R AT (SITHTEA T 3V eq! i |
T ety FR4R o B <22 BRW QY INSTH 150 @ 500 Q T, R TP (STHw ¢ T 4312 702

IRl Wi,
©E RE 1919,
Vo R
Ay =30=Bt= R&B
_VRy __ 3x500
" BRe 150x2x 10
=5x103V
) 3
L =t =2 1105 A =10pA
B

O,
Vo =3V
B =150
Re =2kQ=2x10°Q
Ry =500 Q
a =?
Iy =7

81 @3 AyAY MR R 43R 7 70 T IT™ WD 8T 8'8 mA | O
HeEhgd G2 AF IR T B 37| HraRkebal 73w Myre Ny Refs e @ Iw, o4 4T

fRE = Ie 1
ol e,
B =

I

W, IC=IE—IB= IE b 'g

A, 1L (1+é)=1E

A, I (1 + 71—0) = 88x10°
88x103x70

71
8676 x 10 A = 8'676 mA
a3 Iy=l;—I.=88—8676=0124 mA
wRR, oAk [REs P91,

=70

&I

/A, L o=

[@. Q. 0 (F f7); BUET Admission Test, 2016-17]
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G157 8°0 mA T oA ARG & 7'9 mA FARTF 2T ARXTER B |
1IF o G2 IS I8N B (A AN [KUET Admission Test. 2003-04]
e, QTR

Al =Al;—Al-=8—79=01mA Al; =80mA

E
Al 79 * =7
qR B =A—IB=ﬁ=79 ﬁ =7

b | (RITA I (I JIARPSEA (37 IAT '8 WATH IS TS 5% 104 Amp S 10 Amp |

JITEFHI FIAH 8 INID 1% T o w371
[R. Q1. 2030 (WF f&g); 5. @. 0%3 (¥4 f¥7); RUET Admission Test, 2008-09]

e enf|, QUITH,
I =L+ I =5x10%A
o =L—1I I =10%A
I =?
=103 —5x10™ ’
a =7
=5x10*amp
L 5x10*
@ = =107 =03

1 I GARTSEE I (3 ARG afibw IS 110 pA AT 160 pA @ TS TR
FICADA IS 96 pA (WF 148 pA @ BRS 0ot | IS INARPTI=w Fika @32 INFS (1% Fafa

37| [6. Q. X039 (WA f¥g); Admission Test : RUET 2018-19; CKRUET 2020-21 (V15 f&)]
SN W, FES AR w5, QA
o 2Ak_50pA Al = (160 — 110) pA = 50 pA
Al 52 pA Al = (148 — 96) pA = 52 pA
=096
GR IS (139 I 4R =S,
_Ale Al
TAl,~ Alp— Al
“5 5= =%
b | RS gt e @3 fb Jrfetam g = 75 @R ERP @y 2k | T 8RB cerrbrem M
T 001V T FIEATI FIRACHA NE TR 02
N SR FIED Go1FF, @A,
- B =75
iy Rg =2 kQ = 2000Q
A, i=Bxi, Vge =001V
@, i, = Yz_? - 2L

=5x10% A =5pA
TeAR, IR FI@CHR M TH, i =Bxi, =75x5x10"%
=375x 10 = 0375 mA
» | TR MRS ALt IS TS @I -p-n FARGEER AWRITF AT SOHTW 9 V
Q32 ALTT TEATS (16 @Y (Load resistance) 900Q-97 G AT 63 sndw 09 v I g

fa6s g o =2 @@, iz Aees-fsEe Rew (Vo) @32 3R eAR (1) T 371 I
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RS & @Y 225Q TW OTR (SITVT RAIET (voltage gain) €32 TS RIE (power gain)

IS JJ ? [F. Q1. 200 (T f&7)]
QTR , TS 9]Z, AR,
v, Vee =9V
ke =g, R, =900Q
09 , vV, =09V
900 R, =225Q
=1x10%A _49
=50
FATEI- AT TEN QAT g,

VCC = VCE + ICRL
1, Veg=Vee — IRy
Vg=9—09=81V

50
ol i,
L ke _1x10°_ o -

B =1, or,Jg=—= 19 =002x10° A

©oy R4,

Ay :B%=49x%=196

2
ae el RREH, Ap = 62§—F=(i9%= (49)? x 4 = 9604
IR F S

Current gain

AR MRS RACR @@ 7 307 iR 6 T35 I@s 2@ 1, g WS I
Lol Iy @R A ARIEER T [ -7 @ ARIET T OIS &2 M8 (B) 30 | WIS, Vi 43 AT 1

@R ARIHA Al G321, R ARIET AL, R TS Tei1 TH AR AS | AR

Al
/WW"“:(TIE

CSITBTT TS
Voltage gain

(10.9)

syfEEmEE IRAT ©deR AV ARITET @3 WA ©RHER (AV,,) ARIETR

TAASTF (SN 7S T | wre




ARSI 8 FERGEA 595

TS F TS
Power gain

IRAR Brarereem wwet ¢ AN Bramrem wweR wgtrer wERER we! W 29|
wdre,

WW, PA = %

WRW, P = IR

Py =(AlcP xRy
AR P; = (Alg)* xR,

Al*xR. (Al |2 R R
P, =L=(_C) xﬁ=(ﬁ)2xﬁ

(AI;2xR; | Al
_ R
=BxBxg, .
FAC! ARG = AR TS x (SIToE 1O |

i G

Current amplification factor

it A A I @ RIETF T TP IEE T 1, qR WEHAT IS [ | [~ AT
IRRETTR & [-a7 @ MRER W oNF 4R RRET 119 (o) I AATS NS ©I0TE Vo 43
AF I 8 I A THAOLS IS RIEGH i I

I
e o =<
(IE) Ves

- (A_IE (10.10)

a 932 B-97 Ty AHE
FRNFAY (10.3) T© 717,
=1+
A, Alg= Alg+ Al
A, Alg=Al— Al (10.11)
FRFAA (10.8) TAA,
g -4k
Al
Al
Al — Al
Al / AL
T1-Alc/ Al

A, B o=

o= Al / Al ) (10.12)

: MR SR ACANE e FARTIET Gr MYRY RS ACANA_JITS

ABI:RaT el mﬁa@ aFR FVO! RET WA @R 26T WYRS NeART WAL @B Ao |
I : FARTOGET (@ 9Ol AreH I TR I W @A 2 % Wy

IR R AT (I WR YR N AE AROR ¢ IR0 | @ et IO TR O A
T IS RO (T3 W0 Wit 5 ITF @ Gt (% IR IRV W 5T @S AR



80 dfe~—Rem g

AR @3 T @ A IS RRET TR T 09 9k GFROR IES 1 mA A @A IED
T2 4 ; p g g A

@A, «=09, I;=1mA

o b b h
() S TS Tz @ T HA[ ‘L
(o) @BSTS I T TH | ~—
(8) W2(T IS I |
So v e I v IR iy

GIfrta TR IFETel ye 97 I WA @i (R); IR @10 (R,), O @4
(Ry), ¥1E RREH IS (), AR 7S (), (STVR AS (V) 92 FNS! A P, a7 G4 |

@A @Y (Input resistance) : I T IROE ®©HE (V) (FA-2RBR @deaa
AN ARTET (AVyp) R OF FE @ AR ARIEER (Al) Trers wf @iw 1 6w @1y
(Rp) T | udfie

sl @ R, = 2L, wywremned R0R-@ Al TR @E IR IR A @

BERCE SR ’
FFRAM @14 (Output resistance) : §&I @ AT FTI-ZRCR @B ARIET (AV,) €2
aF T PR AR AT (Al) TRATOrE IR @1e I | wdfie

RAM RO:AAVICE
C
WINAFRATRE @F -~ Fea e @ a9 a4 RGN @e T Temg =)

s@uﬁﬁammm«% AT ICACZ | G AT 221 0-85 mA @32 MNF &IZ 0-05 mA |
&R TRA4H 4T o' B-R IR @A FAI (. @1, 20385 (T Bg); B1. @1, 200, 200¢; B @I 200v;
ql. ([, 008; P. @, Wwox; RUET Admission Test, 2007-08]

IR T, GGl
[ =l-+14 I =005mA
I[c =lg—I; =(085—005mA =080 mA I = 085mA

asm, a=1k = 980 _ o4
E

CIREIR-)IC @A,
= Ve Ip =lc+I5=08+01x107 iC ig'-fo‘/?nA
=08 + 00001 = 0'8001 o
0.8 mA TOutput ' L 08 . =01x107° A
=1 =007 = 09876

. 3
W,B:I—C= 08  08x10C 8 x10°

I 01x100 01




GRS 8 FERG 585

| <3 JrARPSE Frafre Aifefn sfmet w2t <o) 1.=5mA I = 100 pA | FRR™BITaR o,
BRI- @AM [R. @ 2035 (@ f7); B, @1 2038 @ Ry); W @ 20335 WH g,
. @l. 09; CKRUET Admission Test, 2021-22]

R &R, B o= € (MG WY,

. B =7

’ Ic =5mA =5x10%A
3
TSR, PR, B =_5% Iy =100 A

100 x 10-6 A e
_5x10-°A
01x10-3A

R, B o
1—a

A, 50 =%
1—a

A, 50—50a =a
A, — 5l =—50

o =

1
@, I; =Iz+I.=100 pA +5mA
=01mA+5mA =51mA
81 G np-n HARTSATT T ORTIT Nt IW @ RGBT e 0°75v R g
(37 831 8 mA 932 1'15V IS8T aTaitst (31 8% 22 mA ST ¢ote1 | o) IRAENTS 100 Q 71T
@R ReAre Wb @31ER AT 16 mA Mew of | o7 F3EF v P 97
I

C

a3TTH,
Alg= (2—8)x10%A=14x103 A
Alg= 16mA =16x10° A

YVYVWVY

Alc=Alg— Aly = (16 — 14)x 102 =2x 10° A

3
a=| 22107 |\ _ 4105
16 x 1073

¢ 9FB n-p-n FARGHACT Mg PR TEATE T weR | FEARESABR ey e,
B=100 | AWRT &Y 1 mA I 3ot FFTAT AT RIS Io 37 ¢

oS ', QA
Al B =100
AR S, =2 _
B Al Ve Ale =1mA
wdie, Al=2¢ - 1 _001ma
B 100

Alg = Alc + Al;=1+001 =101 mA



983 midR@—Rer @

b qFfS AR (FT@ 0= 095 932 I, = 1 mA T I, I; S P 97 W IS A ¢
[DU (23f¥) Admission Test, 2021-22 (V19 f&3)]

N &, 9T

B =< o =095
IB IE =1mA

o =—19 p =7

Ic =axlg=095x1=095mA
W, IB=IE_IC=1—O.95=005mA
095
P=005-1°
41 ¢35 CE fHivfrba sfdwem o It0d e 12 o e i3y 3v | wat o9,

bR fs a4 299 1001 I NS Gy 14kQ T, O EYS Bt cwirde @32 NS o2y fdy
I

G
Ay=o_pRe V, =3V
V=V, TPR, Re =3kQ=3x10°Q
V.=V(,RB___ 3x1x10° B =100
" PBRc 100x3x10° Ry =1kQ=1x10°Q
=001V
Y 001 _ A _
qR IB_RB _1x103—1x10 A = 10pA

| @3S FRY bR TR Tt w oigF 60, 1990 @Y 150Q @32 IR @Y 30Q1
WAAFAIER TS A IS ¢

o A ST w71,

i
B_Ro)2 R, =150Q
AP=BXB1I§—?=B2R&;=—I;; ,Iiov zzgog
Rl
=Av2x% ['.-AV=BI%]
= 602320 = 1800

> | 5w f5r@ sie Ge wiTare 4fba R-coitdw NI 07V 93203V | 56 kQ @ITER 147 foex
TS BP9 &AMR® A ¢ Ge TG TTH1 I ATt fesr niafba 42 enma Reg onday v e

ST D

[3. Q. 205¢; . QL. WHE]

Si Ge
12v
’ a gt | N "
L1 L—1
Dy D,

5.6 kQ

@RZ D; 9 D, T AT A, TSR AR (W (STF&, V =12—07V — 03V =11 Volt

IR, [T @, R=56kQ=56x10°Q



R 8 TR 989

T Y

Ge (& BTD1 I T e @1F o7 33| O3 I8 O 56 kQ @I N4 T @A
A2 50 1|

@R M A8 RS M/ V' = IR = 0 x 56 x 10° = 0 Volt

01 @3B n—p-n FRTIER AWTT &A1 8 mA | I Mo RERGAIFR 99°6% F@TD
cMer, orege fisas a3z, B o ¢ R e (8) B 3311
AT,
AR AR, - 966

=99'6% = 2>
IRERIEE I I 1000

_ ¢ 1000 o 1000 ..
wdie Ig=lcxggp =8Xgge =8032mA

CINEIR- T qTA

o AR, [ =I;—[-=8032—8 Ic =8mA
=0032mA

53 | @3fb Fiferes FrRebwr 7945 @iv 15001 M5 &a1g 50 pA ARIEER Ty IAER ST

ARTET T 25 mA | HIARESAD Muw it snfiemm RETR IIQT 7 AR AT O @Y
5kQ | SATFFAER (BITh® are f3e7 =7

IR w1y e, @A
_AVy _AlR, R, Al =50pA =50% 106 A
YTAV, ALR, Re Ale =25mA=25x10°A
. R, =150Q
. _ Al 25x10°% i
a?I\EfEBQW,B _A_IB _*50><10‘6_ 0 R, =5kQ=5x10°Q

3
OITT TS Ay =B xat =50 x 1L _ 166667
Ry 150

So'dvo FRb R Gt Ea Taxn
Use of Transistor as switch

@R 74 LS O’ (On) FA G @fB 5 S (short circuit) €2 S (Off) FAT
«3fb STt FMED (Open circuit) TR T | axrer FRcag a8 wmd 335 ‘O’ IR @A T’ YR
N EF IR (AT T’ GIRW B (TS ANE |

36 FHfEEa wmd SReen o e s N1 wAcie A Row’ ey LewEhe
IENCE @7 IF IR AR | FARPTE (@1 TEAce ofe #41Z A I IR TSATE @I
%

C

Rifteg
(Cut off)
R, T
G) (Saturated)
i o v, v,—
Vs Ve
(F) ()

5 dorwd

S &R BC1 N1 | [oAR FAGEAE 436 RO I I AW A (@ AR ARRET TR o
TE I QTS M| B N 30703 (F)-aq @I n—p-n FAARPS Numt @B F@d GRITE T@ER |



588 s —Rem g

ot 43fb JZ N Ror 7@ 3@ |1 GRS 9z IR [fey @ 735 tof 3 o9 | @va—
(F) WIS Bifere 726 (}) *= BIfre 35 () @1t Bifere 736 |

FERS : @ v, = 990 ©ItPw, V, = WEHIS ©O0FT = V., = IEed ¢ b w e
NI |

(i) IM V, =0, O @ afNTR FHEH @I ©ow AF T, 9l Vi, = 0 W1 FE @A
FIED Iy = 0 | 9 (WRY 1 = 0, OAR IR IS I = 0| B Y003 (3) Tr© WWAL 1%,

Vo =Vs—IR; (10.13)
G QXY 10 =0, T V=0
V= Vs, Vg = AIFR (SIT0

(ii) V; @ 7S We IR A0 R 7o AW V, > Vv, 9fie V< V,, TEFY & INRS I
YT A IR AW 18 A IR | @B ST GEfeetat R[feg 1w (Cut-off) IR I
IS =01

(i) @ V; I W v, T, I IS Ty AR I A @R G wRREW R, @R
T A9 o7 IR TWACR (OB Vg a7 A W | ANFAY (10.12) SPAE O Vy = 0 1 T796
OTBE V, 98 TH V, 98 QP A 1 93 (30 @61 ARIS 6 1 faw wieheh @ty v, 93 e
(I FOR G | 9T G FHEESAT THF (Saturated) AR I 27 |

ToAR (1 AW @A 2D (SIT ARIET I GRIEEoAb o SRR ARTSy v Iw | «3fh
Rffeg (cut off) SR (V= V) 432 S5 FHE (saturated) SR (V, = 0) | GrARGSER @8 v @2
I9 (on and off) FIR fEfEbE B IIze T @b TSy oS Gre I T 997
4R FACS MR | 9T IJRBI WHHCF O Y2063 A5 RO IIT F+1 W @32 @ AT
AT @ I@ We goer T wive Mfafes o g 37 am)

TS T8 : WA BIES TIAE 1 Light operated switch IS I IR 2

ArerRis AT AFE Ao I6ATe oY oRTER Ty 3l ex fRows Iz v W1 98 4%
AFE g AT WA TAfere gra g3 IR e I 9® IH LDR (Light Dependent
Resistor) I TC61 EREHIER 7R I | IXF A AT 7 049 @ff 1 pQ @4 241s 20 F& B
(OTTHLER ) W IEACS IF @€ R @7 2 A0 NG W1 FCA (@A ICLH Y4 I TW G
GfEnta o SRR IS | AR SR $ARfSTe LDR @7 @1% FCHS S €W W1 WA R 97 R
AT (BTHE X AW R (1 Iebe JPY AT 1 FARESR o W @I AT G 6T | GO
FRf%a 1% Row I s@ |

So'>8 OV AT =1 ~ITS
Number System

FOTOR M (NFL WA N TR 49T T 4RN G | O (AL Ao @ f4
A ey w9 S 5B we AT AT AR W BREE A g avw @
afea TS ST WM 0T IIZS W, AN TS, TqepE, RS 0, 1,2,3 ) Topfn | @2
GFF 1 TG GFFOI I PRIFA TR IR @A S ARTT 20 21 717 |

IR AR @R A AP IR AFSCFR AR A q_7 S 70| ARy (o v [y
TEIFT T WG | AR R AR W JITA IR @ (P! ARG (quantity) 2P I I,
@ W rfers 507 s 5, 0 6 7 S f6Afs wrEew W AAfde zawR | A Anfere iy
S weee faam weme @ AemE (Rfey A Mem w1 @R wns [y oififes i,
@ @, @, o9, e Eenfh wR AemR I Ty o[ AW

HerlJT o7y S

Base of number system

I FR_T el fFo A1 (1 7R 9 fere IRTe G Bemrm (@ ARy @
iR Axfore nif aifes B ome; 30— 0,1, 2, 3, 4,5, 6,7, 8. 91 Yoar a7 e a1 @ 101




RMDAC

GRS 8 ST~ 8¢

Ao (< A foren B BEn I ARPIE ey s RfYy qaew = @ foRTm
HfHCE D4 Nfifes Broby ags 211 @ifft zm

s | Wi 1 10 fofes =y 2w

3| IR A 2 fes Ay xS

ol 9B 1 8 fSfes Awy smfs

8 | (RIGHCTE 1 16 fofeT ey oS Topfiy |
TN IS cgfafrse

Types of electronic circuits

AT ISAE (GRS qRens St I T [

(i) 9= FETIHAS IS (Analogue electronic circuit) €3 (i) fESE Fewgine T
(Digital electronic circuit)

(i) GAIETA TS : 9T R TSNS ARG 2 (SIHS
FALFO (signal) FTNER ol faafegens e zm1 % v
ALFSENCE aq@et 1 fRfieg (continuous) ALF® I | fog 14V 57 o= i 2
S0°03-a &I G ALFCSR AP AN AR | FHeE afS /—\
TR M NI STl AR Gl TR 97 AES o
WIF 4V | SFORTR, wifitR, wfEitE, seerafitm Senf B yo-0%
QNS SN THIRAA |

(ii) OB T6 : @« TEATS MR @R OTCHTEA HLITR WY 7B &P A 7R
(level) AMF; JA— & (ON) I &F (OFF) SRAI0 A 11 ¥ (AR AT {Gfoom wgwe a0 |
wdie BRESm =fS T aw" @3 Afew TTe WE wEm g7 [ RS 0, 1) IIZe W 9T
aFF I LGB GO T RTIIE AR I 46 A o430t 71 27 0

@ so00-9 W3 BETE Fwge @A T@E |

\%
I i 4% TENTS AT A TR T W BROM e
o G4F (SITTH Y (AT G (ODE T @S HIb XA
| —t TG A GAEESE IJITM ¥ T SEwET wEe,

SEPGhER I fofebe <$NT SuERe | @eEn IR

B s0r00 Tl e TR Ben s R T W |

G - TEOE € Tqm9 Afoa T N6 B 2 BRESE 6 a9 PrEE sws @ G|

S | cof3ie t weifire AT A4S (Decimal Number System) :

e srfen fof6 a1 @1 2= 101 TR 9% e @ 107 Gt iz W) A0, 1, 2,
3,4,5,6,7,8,9]1

R T : TR ARG AT Femfer TrRes wifie el Arfore 71 = | PR
o7 @3 T @ 528 W AP 9T AW 5 W7 Frem W 5, @8 A TI qRRA
(Sfie LT IR) AR | QR AR o7 @1 1 ¥ 101 AT Mffes sm @< T3,

528=5x100+2x10+8x1

A, 5x10%2+2x 10" +8x 10°

T, I RGN (@ (P! AN WS (Power) [ T ©F FH 1 2 |

@A @3 e AR AFCR T aF, WA, TS ¥ e 109, 10!, 10? T 9
SR | Q41T STOIFG RMFL 10 @ NS (Power) RONI MRITA TR | @NF 432°45-(F

CHTTNE ART xfers fagffe Sy @< Ty |

432450 =4 %102+ 3 x 10" + 2 x 10° + 4 x 107! + 5 x 102




58Y e —GEer o

R mﬁmmmmary Number System) :

AR 6TS 0 932 1 9 7f> TG TR I I W | q& 3 AYRors /¥ ey smyfos
M| Q@ FJT ofer R a1 @1 21 @ orfere g 0 1 1 SR {5 I T Agmae 8
% s 1 A5 (byte) Afse =71

Wi Afere 0 RE 9 R AR T @I W dEES G2 ©F A "EW A G R
JRE I W @AV 9 & R 10 W1 (SN &AM *fe7 0 @I 1 A9 & G R, SRAE
oy 1 S RE At 2w | e TRt Wit e ANew IR FEw A9 R TER |

Ffa-5

RN S
0
1
10
11
100
101
110
111
1000
1001
10 1010

QAN S T SAFerow A xS | AZE A 2 g s IeBTIER T 9@ | 0
6 1 @ [fSgen A son Qs IR AW @ W) @ e [ oafbes mew
FERGE TAI AT 1 3Teq | IR I IERERS @ S SRA ER GURA FACS AR |
3T T @fES TS 0, 9t OFF, LOW, FALSE o NO-¢ 901 =01 w=ifS 2ce afes st 1,
@t& ON, HIGH, TRUE Q! YES-6@ I = |

foeon e fofEse siwewe (digital signal) T ON 8 OFF 116 0 (F (RITA] TCACE |

\ooo\loxcnu;wm»—-og

<«—— ON

OFF

@ so'es

038> IR T (AT SIS TR oIS
Conversion of binary number to decimal number
AR AF BT g TRre e Bty i W 2 @v pe e fiere
W @A et v oef 7eoft et AR Bt 2 v ws pe M o Face 7@ | @R
arerfs e 2 @7 [ M Y4 I @9 IR OOTER T 6w IW Gk ST CFG 21,
272, 273 971 T 2N (ICF AT FNAR P9 I YITAE @ IR GHTNER T N[ T |
\/@ﬁwfl:‘«ﬁrﬁ 101011,-C% (SBTATA oM FA|
BIEGHER SIS IR
101011, =1x2"+0x10¢+1x22+0x22+1x21+1x2°
=32+0+8+0+2+1=43

—~

or;rr%&*———%ﬂ’fﬂ"@é’ 32 16t & v 21



N 321t Y 2

A1 > U _

Sl f3 i 010
fo)o ’ - v o) o0
nre — 1Y

lojotl ——» Yy 3 | o 1 ol

BRIEA 1 : BT 25,(F AEFRACS T 37|
2 |25 STy
2 |12 — 1

[a} z n

> I =
ATZATId — (2 UTE] s30T

@ K)’(3:?_5’
(”0“))_:
Syl
ocoly ol o1 1
MV
) @ |

) (re), = (O, R
[ \ CIOIOIOI]/L te !

loflo [fof]

R (Bit) : ALAMR eyl WA 0 @ 1 % v cifrs fEfEbee G )
admiz —— g () [ e



‘ IC4 2|
2 - 2z / Y
58 mdfRmT—ReT o

ARG (Byte) : WG eba g few +fde *v1c TP < W1 @3 IZBE 9F IHIRS I
8 bit = 1 byte
1024 byte = 1 kilobyte (kB)
1024 kilobyte = 1 megabyte (MB)
1024 megabyte = 1 gigabyte (GB)
THAAA 1V : 0°3,, (CRTIACE IRFRATS a3t 37|

AUFCE O (A @ P FAAT 123

T
A @} 1001 e FERRE TE 1 feAr 03 v 2x03=06
RN e A4S F@rm It F oTW A 2x06=12
@Y 1001 Y8 WH1 w1k wet [{erw 2x02=04
0010011001 ......, aft @1 I (0, 0) (1001)2 2x04= gs
=~ (0°3)y0 = (0°0) (1001), 2%08=16 00 1 0 0 t 1001
<51 TaY T AW @ Q@A ARE 2x06=12 1 I
¥ Y @ R ¢ e MEF AR AH"H 2x02=04

e Reaed 3 =@ 3 o Aot MeE o5 04-08
AR ATAEH WA I O R M Feg, 2%x08=16

(0°3)30 = (0°0100110),
© | WBIE AP P4RS (Octal Number System) :

GBI AR ST (T 81 @R “rfier WG Wes =AM 0, 1, 2, 3, 4, 5, 6 8 71 Wy IFATHE
TR A TR @R 901 e Iz IR o1 ARfATe WEE Afere saa A e

TR |
TRMA-%

Aol No Jl RNE Ka W H6 | B¥-N) NOS N B O N Bl Nen 3
g Y %
olmlo Nl |lwINdI=lO %

[y
Ll L =)

13
mmszmqmwM
8 [56 —wrom
s [7_— o
0 — 7

L 5610=708
TR 11 : 0°15,, 3 8 TR Azamm otrem =31
. 015x8=120=020+1

1020x8=160=060+1
'060x8=480=080+4
015, = 0114,



CINTGTBR @ JCARG T 585

CATAY 111 : 352,-(F AZTRATS o117 37
AT ATTTS fEfeCha WA AW (Position value) TFTS TR T § @R ffeq nemm = fArifire
W AH—
«—— g 8 gl g0 . gl g2 gI—
1)
B AT
3 5 2

82 8! go
64 8 1

352 =3%x82+5x81+2x8°
=3x64+5x8+2x1
=192 +40 +2 =234,

BRI 1V : 206°104,-CF (GOTATA FoM1oq 39 |

A ArorS fercha SR T (Position value) TS (I T 8 @ ffeq “meam v it
W qH—

2 0 6 1 0 4
82 8! 80 81 82 83
206 =2x82+0x84+6x8 0104 =—t4+2_17

8 t85 =128
=134
. 17
2061048_(134+m N

8| (TSI ARG 7S (Hexadecimal Number System) :

RIS A Afeq @ 16 | «% o7 AR T 0,1,2,3.4,5,6,7,8,9, A, B, C, D,
E, F @2 16f0 oz rage =1 @3 rxfere adam ffe saf-o @ @ s ®% T AW 7
FIFRHBHIE @R A9 i xR 91 =T |

TR o : RS Az rerfSg s

i s AR S iG] EHCS R
0 0 0 0
1 1 1 1
2 10 2 2
3 11 3 3
4 100 4 4
5 101 5 5
6 110 6 6
7 111 7 7
8 1000 10 8
9 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 &
13 1101 15 D
14 1110 16 E
15 1111 17 F

(16) 10000 20 (10)
17 10001 21 I




N Aéfs—Tom g

LR ATF RO FATIR FACS &g AR 4 B oot Frew v fee =31
WAL 1: 1011010111, -(F (XHTCEHTICA FAIF 34|
0010 1101 0111
2 D 7
1011010111, — 2D7;

TR 11 : 10001100, -(F RHTCSRITATA IoBT I |
1000 1100
8 C
. 10001100, = 8C;

AR 11 : EACF,, <3 TS o119 337
E— 1110, A—1010, C— 1100, F— 1111
EACF,, = 1110 1010 1100 1111,

TARAY IV : 224, -3 TEFTRCS A7 3441
2 2 A
0010 0010 1010

22A,, = 001000101010,
TARRAY V: ABC € DEF (A% 37 Q3L IS (THTCIHAHA &3mt IR |

(ABC),, —> 1010 1011 1100
(DEF),, —> 1101 1110 1111

18 AB 0001 1000 1010 1011

LT e S

1 8 A B

¢ | B TFTT R T’m (Octal-hexadecimal conversion) :

ST (EHETCCHRA e ARRT JABER CF0q 24T FAMCe PICe w9y AEfars 37
IW SRR TS e TS T A W | 98 MR AR g AR AR NgREH WAL
ooy Axfe | ;

TR 1: (12 A), (3 WA TSR I

1 2 A "
LN
0001 0010 1010
X0 100 101 010

0 4 S 2
(12 A)y = 0452 = (452)g

TR 11 : (127), (¥ TATSIHTIA ZoEA F9|
1 2 7 /\/
001 010 11

001010111
5 7
(127)g = (057) = (57)16




CRRFeiEs ¢ Sraagiaa S
FROT TS Fesw

Conversion of Number System

R SR SR T ean owfs aRER IR, g IReShE QAR wEE R
RIACCHCT AT XS age 701 @4 weRl Rfvg eyt spfen 3oz s < |

TR AR S 2re W @RI At oS JNEER e @I TeAw A we
AFTS MR, IN—4f1et @ sgiet | it 6 Sret g Frm foges |

i ot o

QA i 94 A= R TS T O oS Afer B T @ v w30 T |
G IRAMER CFE 2 TR, SRR CF 8 @32 (RHCCHUAE CFLd 16 TRl Ol TS TR |
BITRCF HEHT IACS A |

BT 4107 AS ST (P NI ST S TR GIR SUITRTE FFH TS A GOTR
SINFICD mm%ﬁswmma@qummWamqmww*mwum@
SRS fn 7 e e fiee il FerR gtefie e et smem aa |

BAIZAT : (198),0 = (?),

2 | 198 St (WS
2 199 — 0
2 |49 — 1
2 (24 — 1
2 12 — o0
216 — o
2 (3 — 0
2 |1 — 1
0 — 1

(198), = (11000110),
BAITIA CFTE A
ammemzmﬁﬁa@wmmmww@wmmm%%wqummu
@ IR CFC@ 2 W, W (R 8 WA R (THCGOINCR CFLE 16 T 49 FACO I | AT
IFTER e At IS TR

B 411 216 P SIS 7RI FIMeFS (71 1 S 7171 44t I @i sfiens Aw
FAE L AR 7S TP P 1 G w1 4 AW afFw oIS INTS T Tow H oo 4y
I

WIEH (Radix) TCHL N AT TP TAER @i 463w i (A fess aves =
fie fee P geefis stearm syt steat 3 |

BATRAY : (0.375),0 = (?),

sfier | sares
0'375
X 2
0 0750
X 2
1 0°500
X 2
1 ‘000

(0.375), = (011),

TS (AT WP PN

IR AANE HAEEE 8 i ot I ST e e e a9g I wiie
FAbR B AR ST JMY |



SR

W

sméRET—Rem *a

st cvta—
BAIZAL : (669),0 = (Vs

8 | 669 SR (IIFD)
8 [83 — 5
8 |10 — 3
g8 |11 — 2
0 1

(669)10 = (1235)g
ST (FTE—
WIS SPONF W JABER T %9 0 7 6q AW FAYMoe Swe 8 w41 Fwwe

TAIZAT : (0°046875),5 = (?)g

e | o
0046875
x 8
0|0375
x 8
3] 000

(0°046875), = (003)g
TRF ATF @ACCHTAT 7184
WF (ATF EECCHE PR & 9 FITE 16 TR S @32 SFPIAF 16 TR T FACO

R cFra—
TAIZAY : (886),0 = ()16
16| 886 S® (WD)

16|55 — 6
1613 — 7
0 — 3

(886)10 = (376)16
B : TARAY (0.850),0 = ()16

et | Sotet
0'850
X 16
(13) 060
X 16
9 060
x 16
9 0'60
x 16
9 060

(0°850),¢ = (0°0999),5

AT FHRIT =t At W=l ST A~ afsTs gorex

JEAMR WL S T EICCHNT AT 7S (A Wi eyt sfors geEs o o

S FPRY T W | GUFE IS @R SR G @R T T3S W



AR ¢ SETRg AT N

VR MRS 3w : a4 i @ a1 B @ 3w Hwnfon wefe arersft e
Wmmmmwaﬁaﬂmwﬁ—aWWﬁwmwwﬁawﬁm%
IACE W ORI IFER (QIFTE I THG W 2

BAIRAY : (10101°101), = (?),,

T : 10101101 @7 Wifite R A &t = 10101 < i< R wiems & = 101

S @ I W 10101 wifis @ e Wt 101
1x20 =1 1x2‘1:%=0'500
0X21 :0 -2 -
1x22 =4 0x2 0><—_000
0x2% =0 1><2-3:%=0125
1x2¢ =16
QTR =21 QAT = 0625

W R AR @ TR AT WA QTP = 21 + 0'625 = 21625
. (10101°1011), = (21'625),,
BT (ITF IR AR
SEE AN effefl R TF @t I Frfba e wifire w1 R = T
BARA : (123'540)5 = (?)y0

AN -
(123°540),4 :1x82+2><81+3><8°+5><8‘ +4x82+0x83
=64+16+3+5x1 +4X(8)2+0

=83 + 0625 + 00625 = 836875
(123'540)y = (83'6875),,
ITERTT (A0F W o
FHCHTTT (AT A FoEA IACC AW 24v@ AW dfefs wewee o fem =T 79
T AT IS | AR 6 ATS JIFT (@ R QATCTHONE b wifid @ N sz 1 |
BWIZAY : (BSD'44),, = (2)y0
AT . (BSD'44);,, =Bx162+5x16' + Dx16° +4x 167 + 4 x 162
=11 x 256 + 80 + 13 + 0.25 + 0016
=2816 + 80 + 13 + 025 + 0016 = (2909266),,

e - (FHACSON AT AoTs 4% b1 [T @7 vz =7 ¢

@WWWWWQWWWWWMWW
WEMred b feha AEAfA g 3T I W 9 AT YA ARAR AT TF @RS
FARE AN AR FART AT AW | GG (FHEHT AR e s v &K vwwem =1

So'd>¢ JIEFI ona=iw
Binary operation
wifie sfsa qel, R, od, o afem aga Afifte ) @ wwRn fifes dfem g
WWW|WWWWWWW @ arFg NG e AR
0 €21 &f%e | a7 SRl IRFR @el, R, 54, S e 374 |

Sod@& > FTEFIF caist

Binary Addition
@O WIS Ty @9 IR T, (TONRE AR ARG @I 1 A |
aﬁmﬁﬂmmmmw«ﬁmmqwml
q9-3 : AU T BLAT FAN QY IACS A |




5¢8 smdfmm—&em @

q7-3 : AN FAN QY IR QT AN I W Fre =1 ;W carry ey @ ww W
TR I PACS 27 |

g91-0 : faST 4N carry B T ©F ARR TN Fiwe TR AN A @A IS
I SR AN @M FICS YA | 92 S B0 AR TOFY A IW TG (@I TN A1 AT |

7o IRAR & @t sl SR g =

0+0=0

0+1=1

1+0=1

1+1=0 @R & AN JYCS 1 AR | 9] TS IIF carry I |

IR A Arfon el [R PR W afem IFeTIR v W SRR 3@
aiw AR R, o4 6 ot 3 =)

TARAS 5 | 1101001 «F AT 1010101 % I |

FWWAF : 1101001

1010101

10111110
TARRAY Q1 (111°11), €2 (101°10), 1Y I3 |
A 111°11

101710
1101°01

11111 =1Xx22+1x2'+1x2° 4+ 1x 21+ 1x22=4+2+1+05+025= 7°75
10110=1x22+0x2'+1x204+1x21 4+ 0x22=4+0+1+05+0 = 550

1325
A9, 110101 =1x 22 +1x22+0x2'+1x20+0x 21 +1x22=8+4+1+025=1325

So '@ TEFIR Roaist
Binary subtraction
9=y | AR Reamer 7w s @@ LSD (Least Significant Digit) (3% TG (Subtracted)
@® LSD Rt 3@ fReansis LSD <#i1te %[ |
q7-3 | LSD ¥Rl el 9 I carry A3 @1 4@ IR Roawers W @l IR R
T3 [ e 2@ |
g0 | M RS 41T carry UM O RIS FonCwm Rearers AN @ist 3@ R F70s 21|
e fmg - () 0—0=0
(x) 1—0=1
¢ 1—1=0
(8) 0—1=1Q@A= 1
BAIAL Y : 1001 ATF 101 Rzt =)
A 1001
— 0101

0100

Toar s = 100
TARAY R : 1011 T 100 Rems 37|

A - 1011

— 0100

0111
oAk faamw = 111
FREoR @2 fr R s 7@ 1) e swfets @ e Ran 33 =)




CRTsiEa 8 RGN NS

TRt © - @IS I AR AT @B A R T W @T HNT IT A (A
s Fta FaReE E @I (—) ATFS TR @W— 11111 & 11001 (AT {32 G
o1 RS ARGIE 249N FAeA (¥ e IR

AL - 11111

— 11001

110
V&R : 11001 < 11111; J&qR 11001 — 11111 = —110

Sode@ o FMEFIA g
Binary multiplication
(@O (GEGR AR Y1 T TN TFISNI IZAMR AR 1 391 W1 ORGP 3§ =W
G IR 41 TN WA TG | IRE AR PR R GRS oI TR IS | IZNMR e
b &R e ! =

0x0=0
O0x1=0
1x0=0
1x1=1
AR 3 - AT AW 0111 @R 1110 49 3
0111
x 1110
0000
0111
0111
0111
1100010
BARY R+ 1001 @RR1°11 94 I
100-1
x1-11
100 1
1001 x
1001 X
111-111

So ' >@ '8 TR Sist
Binary Division

T AT SR ew? BN ew o IR @ 3R v 0 i e @
G471 IR o1 srfere BRM wwRE 4 W 1 qW—

0/0 = w4qH

1/0 = 9é¥w

0/1=0

1/1=1

TARAY : AR AR 1001 & 110 T I I |

0110 «— result
divisor 110 100100 «— dividend
_110
110
110
000
000
0



Y e —meim o

So'dL & b
Logic gate

& o ST rd P Feefde (Boolean algebra) STRTR RAM AP WRFR | George
Boole (1815-1864) 42w M Jerifarea «mdt @ |
Ffermm FwAfTS (Boolean Algebra) : I At
TS Afered Aoy @z Ry @ vE vermw Tox fofe Fta tofd
AR | FRATHC I AR AR AR AT [ |,
oY e Aeeifiren oy @3 MANF 1 @I 0 WA ARG
1 W IO e Hfafes ¢ feyas Ut I
SIRTCERATE MR AN a1 783 | I Ju-a4fdrs
WY @GR 4-9F AR Ao I6 I T |

RMDPAC

Ceorge Boole (1815-1864)
(i) @ T +° W OR WA TWI Y=A + B, a6l TGS WY, A B
(i) 99 5= (x A )" AND @RITAI X! Y=A.BACC T Y, A 4B 4 N7 A |
(iii) IR BF (—) T NOT @RI T, Y = A, 9TF Y, NOT A XOIR TGTS 27| Y & T A «&
AR S |
meﬁ@ (Three laws of Boolean algebra) :
A RS 9@ (Commutative law) : A+B =B+A
AB =BA

‘Xr ALIM QA (Associative law) :
A+B+C)=(A+B)+C
A.B.C)=(A.B).C
T 3BT @ (Distributive law) :
A.B+C)=A.B+A.C
{ﬁ"ﬂﬁ Fertfires IWST 1€ (Some relation of Boolean algebra) :

5 ST A 2R ACFS | @7 TS ARG W JACR; I 0 9R 1| dfel FoE g1
0 @R 9 1 I FHEofren TG A T |

Tt qHTE
o AT A =0 YT A=1
//1’. A+0=A 0+0=0 1+0=1
2. A+1=1 0+1=1 1+1=1
3. A+A=A 0+0=0 1+1=1
4. A+A =1 D+1=1 1+0=1
5. A.0=0 0.0=0 1.0
e A=A 0.1=0 1.1=
7. A.A=A 0.0=0 1.1=
8 A.A=0 0.1=0 1.0=0
9 A=A 0=1=0 1=0=1

/Wcﬁ:mawmamﬁ%mww%@ﬁm R RS IR
| AT ¢FF T 9T AR FEREEE I8 AW 7A@ B 484 39 I iR RReeE
EIGAS AL e ¢oF 01| AT (1F IS MR Glre METE AW TS @F A



CFSiER @ FEREEA >¢q

T LAY @92 (7T @I MEBB A | A BT YTS @3 BT Afen vy cife
7 R 3% 1 30 azqf7 0 (Zero) € ‘1’ (One) W¥I TG T | ©< 2R (Flow of information)
EEd $W@ IR G ¢oF W

S DR ST : fesm SeREhREE foals o &3 ot IR I W1 Qe
T (3) OR €5, () AND ¢f6 @2 (¢) NOT ¢if | foRibm Srmgfect @3 foafb cife ¢ff zot
wre feg ¢fF I FA W1 A NAND ¢, NOR ¢, XOR 5, XNOR ¢f5 | @ eibee Qe
¢fG w1 cofd =R =W

3 AR I FL BRE (Truth table) : T35 & AET{F Prarmrer a1 corrbram Ry wrwm m
o g3 (GTRTeR ARG Pt IR0 68 GRes ey R It §2 BRe 3w

WW%WWW Tt Rt & wgaw (De Morgan) 1f6 Rem anfafss Sstenmg
SR N | CIET ©R AN PR & TR SoAewy Jiew AR |

(@) T -5 : A 8 B 25 B w1 @3 NOR

(153 TS i, A e B EHeS B = @¥ AND
(SR STE5E Friicem W = |

w4k A+B=A.B

(@) TANM-3 : A @ B TN B & «fs
NAND Ct58 S185%5 Bri, A @ B %745 SR &
@35 OR CITEx WSEeG Fsriee= 1wl |

gfic A B= ;. +1§ De Morgan (1806-1881)

O AN - G ofF F 2 FPwE Jeifirss A e /R o

@13 TR (digital) TG TR @3 T YT LA oz T Lerrw Hesfre g
AfFATETS 7@ qF A AEFE e I BT ARKHS ¢off 70 | I Ao G G
TE (F) AGS @11 W OR @ (%) &S 1 A AND 99 () afs T@e A1 NOT I76 |

% NOT ¢5 : NOT ¢it5 «fb E49% @3 <3 EHe% A3 | W@ FWef™e 1| NOT
(153 ER95 17 0T ST 0° @R G ‘0’ = WIBHH ‘1’ =W | NOT ¢6a IPRm wleat =,

X=A

WA A @R TR A I 9kl NOT ST AT T8 | a9 ANSIIE “X equals Not A.”

ISR Gl T AL “X equals the complement of A” GOIF AT T | {67 B@ S0 ve(F)-a NOT (57
ST TR Som0e()-a {E BRE (o) M) @A TR |

A X=A /
A X=A 0 1
1 0

BE Yo 0e(F) : NOT (53 48 | B 30-0¢(4) : NOT ¢7T58 52 e |
5@ So've()-a NOT ot ¢35 3rere- l
e IET @RI TR | IO (ATF A =L i
W@ AD A I A AT g ;@ E— A
Afefba 72 e Rex 4 49 TR @2 @A ‘|'

fge eifEe 27 71 GZ A e e el

TR | @ S0 -0 /




N e —Rem @

< OR (B : OR ¢t ¥ 9% €A ¢ IA 72 I SOMT ZAAB AT @R GIHAG WEHLH
AT |
JRI : @3B OR ¢f5-97 4fS 270 I A @ B T 932 WEH4T X T OR ¢15-9a IPmw
T T3,
X=A+B
@RI + o o3 YRS @t TN W 1 9 + Bzt ¢ OR S |

R @3 v& T[PRED OR ¢Itha 2617 BA Yo 0u(F) A

B X=A+B
aR {4 GfRA (Truth table) 5@ Yo 0b()-a GRTAT AR | 0 0 0
A X=A+B 0 1 1
B il 0 1

1

A 1 1
Bm 5@ s0-0u() : ¥ TNPRED OR ofF-97

&2 afm
B so0u(F) : IR TAPBREB OR 1t ACT© |

5q So'0q @ OR 18R 3 TCREFT IERA G AR | W% AN HIp IO QA
a3fs AT WF’ I 9L 75 qI® G T IFAE AT e )

A
A

5@ so0'0a

< AND 055 : AND ¢It5 72 91 Srorfis 2945 a2 @3 WEEAB AT | AND ¢iha e
P ‘17 R @I WSS 17 TR AMAR WEHAS 0’ | whle @ RS ortha wasE

b 1 07 ;TP 1 27 OITF AND I8 I Sotob 72 @ 4R ERHRAE 93 AND -7 ooie
@R JY BRE AT TR | @X 35 S A @B @R WIS X | AND ¢oIth IR TR XA,
X=AB

a TR .0 Bzl I AND etz @i, aft Tare 4 [ A

X = AB T G FEN TN “X equals A and B” | 98 94 X-F WH 1 I T A @2 B
TEAZ 1 A1 AND SARAR &= FmM e @ee eRds <. Bz Iw frw @ =W,
X = AB.

6@ Yoor(3)-a @3B AND o187 281F @32 Y Yo ob(¥) @ AND ¢iT57 52 B @R
AR |

X =AB

X=AB

= o |o | »

B
0 0
1 0
0 0

1 1 1
5@ So-or(R) : AND ¢105% §¥ G| |

B Soob (@) : AND 17157 oSt |



CRSies @ SERGE S
Yo ok() @ AND citha o asfh ; ; \M
eI SR b 25 RS @A T | @R
3 Mo QRIA! @I E6 G FAC TS s
G Al @G S 4T wN s fels ‘_'}E @x
LRISE Ba Soor(ah

N5 NE : fofs G ¢F OR, AND @< NOT @7 e Rfvy oo &b q67 tof
| G ST— 5. NOR 66 2. XOR €15, w. XNOR 513, 8. NAND ¢35

< NOR ¢o1B : OR ¢1T53 ST8E{5 X-F NOT ¢1tha EH5[ha e HGE F@ NOR % toRd

T NOR CITha 7 I STefie TN ATe A I3 MBI SEH{F AF | GAMA AEHAS X-97
RS T

X=NOT(A+B)=A+B

OR 716 8 NOT 159 G2 GRFte «3fq® 300 NOR 01057 G2 BRe *hedt Tm | B yo 05(F)-4
R TR 9 THRES NOR ¢ o8 Bz @ BT yo on(¥)-a §d GRM e zawm |

A A+B A B A+B | x=A+B
B X X 0 0 0 1
0 1 1 0
A :DO—X— 1 0 1 0
B 1 1 1 0
@ Y0-05(F) : NOR TG 2813 | & 30-08(2) : NOR o153 {9 G

% XOR ¢fB : Exclusive-OR (XOR) ¢f a7 4% 4R074 ¢fF 1 @7 ZH4C5 ROSTG AR WTR
71 BfF® IE 1 XOR 16 T35 Rearg Ars 1 207 A6 1 =1 g Rcha oo were 3wie
T @2 (oI5 I F T OR 5, AND €16 92 NOT 015 Jg F@ XOR 15 e T BF So0°80] |
XOR CIthq qiori Faedd JeT—

X =A®B, 9 & W XOR &7 @R 2@ |

BE 30°80(F)-9 XOR CIHR #81F BT @R S0°80()-q § GRA T TR |

A A ™\ AB
z A

s

w Y = AB + AB

ONGA A
B AB 5
Bo {>&
0 1 1 0
A Y=A®B 1 0 1 0
B 1 1 1 0

5@ 30°80(F) : XOR (157 o8 oz | 5@ 30-80() : XOR IT53 {2 3|
< X-NOR €515 : XOR ¢I753 SS5457F NOT ¢ «a 2795 & 701 X-NOR ¢15 gt 131 |

@ & 1ha Ko s T @ WEhS 0 oW G @G MAT 2445 I 3945 S Iz
HE555 1 T ©F X-NOR ¢4 I |

X-NOR (31753 IFmm Afiwaq e,

X =A®B = AB+ AB =AB+AB

B A+B X=A®B
0




Sbo sdfiem—RSE o@

5@ 30°83(F)-@ X-NOR 1057 #61% BT @32 30'85()-9 {2 GRE e z@w |

A B |x=A0®B
0 0 1
0 1 0
1 0 0
1 1 1
@ 20°83(@) : X-NOR 1058 #% Bz | 5@ s0-85(%) : X-NOR 0It53 §2 Gfm |

< NAND 0I5 : AND ¢ft53 W8595 X’ & NOT I3 375 @7 7’ I§ I NAND 615
toff T 7| AND o6 2re fyfe Agaefs NOT 163 w41 firw #aifd® Fa@ NAND oithe 9% |
A AL (SRR & NAND ((T63 Ig 9557 AR |

5@ 30°83(F)-9 NAND ¢I5a dEF R d0°83(V)-a @7 TGN FFG A AR | 732
RS NAND ¢itha IFmm T3 =@,

X=A.B

AND @R NOT (159 {3 BRReits «3f&e 30 NAND it §& BRm stremn a1 5@ v0-83(9)
(5 NAND €153 J2 (6@ @it ez | {3 GOfRE /s 1 I @, AND €158 SISE5{5re ZvoreH
FAE A W NAND (1068 SO5% ©1 | wfia AND (¢9It67 WISH5TF TBHITT NAND (o1e5a WSs45
MET T |

A T EMDAC A B AB X = AB

B — 0 0 0 1
B9 30°82(F) : NAND (1753 491= | 0 1 0 1

A — >AB [: X = AB 1 0 0 1

B X' 1 1 1 0

5@ 50°83(%) : NAND (I(5e agey ARFE | B So-83 (0 : NAND cftBr §a R

NAND ¢itb ¢ IZF : Car interior IR &Ry I3ze =1 339 4 waon I I W
O 125 99 35 IW FAF & NAND (315 TIZS T (B So°8w] |

- SRR e NAND of5 I92 9 Rfeg seamam
TG NOT 6, AND (316 @32 OR (6 “frea
IR | §RIE NOR 6 @32 NAND % 5374
IR QAECA G A @ ¢ff tofR a1 I

I NOR 8 NAND ¢oi5t3 Srédefam ¢t qc |
B, NAND ¢ff 917 I sty oofb -
BT so'g0 NAND ¢f5 TR @ (F) NOT ¢iF (J) AND

16 @32 () OR ¢ e T |

(F) NAND ¢9F I3 IR NOT ¢ : NAND (15 4fb 29550 7QqE 9@ a3Ifors FrRie
FE NOT ¢fF 6T T | @8 o157 TGS ATFS [fbd 30°88(F)] 8 [ B 30°88(%) (8 R =1 |

NAND ¢153 {2 (6f<m
A B=A X
O~ X
0 0 1
5@ : Yo88(F) ! ! g

B5a : do'88(%)



() €0 —(13) kfeabpluls

CINTEIER @ JTRgeT SUY
() NAND ¢i6 J92R I@ AND % : NAND cIt87 WIEG45CF NAND ¢ff T'® tofd NOT

(N5 FHCET AR IE F@ AND 0ofF 6T oy 73 =W AND CIt53 {2 5fe
fBa So'8¢(@)]1 @¥ ¢ A R Ba S0°8¢(%)] o X & X’ X
@RI JE
0 0 1 0
O—— 1 0 1 0
X
| 5 : Yo'8¢(F) 1 1 0 1
Ba : S0'8¢(%)

(*) NAD ¢5 732 377 OR 1F : A ¢ B $R4B@E NAND f6 ¥z e 7 923 NOT
(TR N IF I @R TR0 Roifre 30 A @ B+ W1 93 Rl wSEs #fSte NAND oitha
WIEECE IE IR OR ¢IF (of 321 =W [BE S0-80(F)] | M1 W @A, AFF ISR WE5E 8 OR c1tha
TGS a3 TN |

. &3 o=
A A — T
Als | a]|l3B | x
—}x ol o] 1] 1] o
o [ 1 [ 1] o 1

Wi
—
o
o
—
[um

)

7 : S0-8u(%)

AfSH o= =16 cofE=aa.aa Tfea Twisaa

>|wﬁm,iﬁ-‘sﬁseaﬁWWWmaﬁ(i)ORean)ANDm
tefd 31

(@) 6@ s-93 IENT 2N @351 OR ofF IEN | @A A W B 1 TS JI §H IACA
S g 1 «ax {2 BRE 770 3-9 ¢RI T

Y TRy

A B
LI
fa
(ﬂ)mi—aﬁmmtﬂﬁANDcsﬁ??ﬁlW,AQQQBWTEEW?WW
IS goea 1 @3 {2 B 1 -9 i Tee )

[l Il K= 3
[l =2
= i Bl Y

Y
Y R R
Af A B Y
o [ 1] o
B
T = 1 [ o] o
foq 1 1 1




£ e —Re @
3| T At IENHI WEHAT Y (FIF TIRW 1 A?

AO——]
BO—— > L Y
C [

@A 5 AND ¢f% 6 @36 NOT 65 Fa0E | Y = 1 TR I8 T (/R AND (1L6a €1
FH5% 1 TR | @3 G AND ¢i5 A € B Teq 6 1 T NGB T 1| WK e NOT ¢itha
2995 C = 0 T 9 Wos0 1 A | 1 SR A AND ofF o T3 ufie B39 Y = 1 *Meq! MR |
oA, A=1,B=1, RRC=0TAY =1 TI| 97 {& &R TR 0-q @A M|

9

AB C C Y=ABC
0 oJ1 | 170 0

0 01 | 10 0

0 od1 | 130 0

1 011 | 170 1310
G GBRm (e TER @R AW @, A=1,B=19RC=0TTY =13
o| @3 NAND 3% T22R I OR, AND @32 NOT ¢ (R ¥7)

(F) NAND ¢35 (dtF OR b tofas

== lo|lo| »
= |lo|=m|Co|lW

T2 ofE
AlBla|B|Y
0]0[1]1]0
ol1l1]o]1
10011
111001

(®) NAND ¢ (d7% AND b tefazas :
o @
_ AR - A|B|Y'|Y
AO—— AB Y =AB=AB o0
Y 110]1]0
BO— 0]1[11]0
111]o]1
() NAND %5 (¥73 NOT i tof@ad :
4 T &fRm
A.A _ A |B=A| Y
A O— Y=A 0| O 1
17 1
A
8| «=3 NOR (B 327 I OR, AND &2 NOT ¢35 tefy #9|
(¥) NOR 916 (7F OR b tofazast :
&R Gfm
AlBlY
Y=A+B=A+B 01010
A+B T W
B T 10 |1
1T 11 [1

R (33)— 03(X)



() SO —(182) belenblpplials

AATSiER 8 RGN Sl
() NOR ¢*% (7T AND (5 2ofa3as :
a iyl

7

AQO — Al|lB|Y
Y=A+B 000
B = AB = AB 0 1110
B 1100
BO 11111
(*) NOR €% (97F NOT ¢35 tofRzad :
T2 &fm
A A [B=A] Y
A+A _ 0 0 1
A O— Y=A 0 1 0
‘ 1] 0o
A 11 ]o
€| *JTE NOR ib IR FW XOR ¢fb T 77
A+AB=A(A +B)=AB
AQO— A+B Y
Oo—
B O—
Z A+B+B=(A+B)B=AB

~ Y=AB+AB=A+B+AB, «f5 XOR ¢1t53 I8 |
b Y@@ NAND ¢ib 3319 F73 XOR b Tofs 37|
A O— A.AB=A(A+B)=AB

BO

AB.B=(A +B)B=AB

- Y=AB.AB=AB + AB = AB + AB, BT XOR ¢IC5 SEH53 |
41 NOR ¢ 9171 (i) OR ¢ib @32 (ii) AND ¢35 tof 37|

B B e —
Y=A+B+A+B=A+B

NOR ¢5f5 l +B

A
j> (OR) 15
B Y=A+B

>




S08 sdf—RaeT *@
(ii) AL
Y=A+B= A. B=AB
\—D BB

A |

5 D— Y = AB (AND) 6%
b | 5 NAND citha 7 «ifée @it coteba {t G tofd 321
A O— Y2

- Y1 ] Y
B O

Y3
ATFS : 4, =AB, 1= Ay 3= 1B, Y = 1,95
¥ OfR=

A B Y.1=AB Y= Ay Y3= y.B Y= yo+y;
0 0 1 1 1 0
0 1 1 1 0 1
1 0 1 0 1 1
1 1 0 1 1 0

BT : NAND ¢35 @3 NOR 1063 Fem19e! w@re 3 ¢ ¢

OR, AND @ NOT aiwmcwﬁawmmcﬁwﬁwmlmﬁ
3SR NOR (515 firwe @it afers

NAND ¢i5 it OR, AND @32 NOT (6 IeqIT T84 |

TS IFeARA A% | & NAND @32 NOR 5 FEemis ¢

CE

S | IR WA, F = (A +B) (A + C) I, F-GF FAANF® T F1ih 2

F =(A+B)(A+C)=AA+AC+AB+BC
=A1+C+B)+BC=A1+BC=A+BC
| GRS @, B 3(3) 8 () IET 7S APRR T 641 |

A
B
C
D
T : B Y (@)-S

Y,=AB @2 Y, =CD
AR, Y = AB+ CD

[ IU Admission Test, 2018-19]

(i)

AR (%) — 03 (V)



GRS 18S '8 JERGIA sk

oRE, foa s ()-ce
Y,’=AB @ Y, =CD

TR, Y =YY= Yy + Yy

=AB + CD

=AB+CD (ii)
gdie, Y/ = Y, IER 6 qf5 RHER o 6 (awife)
@& AND — OR FIJRCF NAND — NAND TRIGR §°) <1 &7 |
o o 2-q ave wfre I6TR cwvra FRmm TS a3 @327 AW (truth table) TR

A AB AB=AB
Y

fog 2
5@ 1 @ b 62 =M NAND i |
2590 A @ B 47 94 NAND WISHs5 T ABI__
WA, AB'S AB-<R fi8l NAND 18545 2t AB = AB; 5die 435 AND G153 S1E543 |
TSR &8 JEAM T ufs NAND ¢ iz tofd AND o1t 3% |
arEte Jermm Jeenfafes ok e,

Y =AB
avg A I8N ey A fFwgt -
& b AB AB AB Y=AB =AB
0 0 0 1 0 0
1 0 0 1 0 0
0 1 0 1 0 0
1 1 1 0 1 1

8 | Az e 7E7 Ifemr s oty @32 o Few AN I6A WS ¥4 |

=D
A
B
Y=A +AB=A+AB = A+1+B= AB
SETF FHe TNgd 6N ey wies e —
A—

Y = AB

B —_—
¢\ (ate @, T 4fS T8 (3) 8 (}) TR geu

A Y,

0

Y,

D

) ()
() @, Y,=A+B. Y,=C+D
oI R, Y=(A+B).(C+D)



SYY smdfmm—e *a

o, () B4, Y, = A+B.Y,=C + D

TR, Y =Y/ +Y, = (\?l .\72)=(A +B). C+D
=(A+B)(C+D)
woqq Y’ = Y udie, I8q 75 AR T 1 OAR I AW @, OR—AND FIRR NOR—NOR
INATR T |

So'sa IR
Experimental

= SRS s S S R

BT (Objective) : AND ¢IT68 SR IR (IC) 9 FRCY IHIRFI
TS € WA (Equipments and materials) :
(%) b G2AR @6 (Digital trainer board) 16
(}) 2 2975 AND 15 (7408) w13 15
(") LED If$
(9) I8
(&) HAL B
AL : AND (163 2H ATt BF v0°84-9 LT = |
14 13 12 11 10 9 8

TTTtT11t +5V

1 14
AC
7408 IC ) 7408 C
B O 3
TTTTT11 A
1 2 3 4 5 6 7
IREIY
& o084
weT WIRY :
‘0’ =0V
‘1’ =45V
39 B (Truth table)
AND ¢T3 {2 (5f= 3t ey safa s
A B C
0 0 0
0 1 0
1 0 0
1 1 1

AND gate A . B = C JfA Jeifie i o8 3|
TS 4 (Working procedure)
| PR A SRl GER @EE Bew IC PO TR 16 27 BN 7T A @ B @I AN

G2 79 PR @3 3 B @3 147 P @ e +5v A s =@ 1 33 PR G2 @6 LED [
SRR e s fare =3

3 GFR @S Apfes At fies =3 |




e ¢ TERGAEA S

vl IR JY GRE SR wiEf AR CFLE 26-9q SRRR ARIER I wdie wF N IR
IE5b w4l LED @3 W3R % IA0s A

Ao

5 1 I3 FEAN Hgeid fire =3

31 147 P @AY QITE +5V @7 AN IF IACS TR |

ol 3 AT @ TF-97 IACS WA |

BT (Objective) : NOT (T WA W3 «q ARy AHIRIAt
TEATS 8 AT (Equipments and materials) :
> | fefabm G2aR @re
%11 3% NOT ¢l% (7404) W 15
vl LED 31f$
81 A
¢ | ALY 91
wfere ST -
‘0’ =0V
‘1 =45V
FET AT : NOT ¢1t6a 3 Jgamt 57 yo'8v-a AT T0M |
14 13 12 11 10 9 8

TTTTT111

e

7404 1C
iR
1 2 3 4 5 6 7

fafes

@ so'8y
¢ Gfn -

A B

0 1

1 0

FITHA 4 (Working procedure)
S | R gt Sl G QIR 899 7404 1IC IS TR

Q117 8 2 ¥ 4F5 A ¢ B @ AR @3z 72 PR @7 o o @3k 147 B @7 AN 45V
At fite =@ 1 37 PR @GR @ LED @3 3 1 orefibar e #wqe fes 29 |

vl @@ §Y GRE SR IC AR CFLG q2H-R TRIRR ARSI w4 qF - IR
LED-9/ 93! *{i3%4 IS A |

oot

S | I N wgeid e 23

31 1472 PF GAR QTS +5V @7 AANA JF IS TR |
ol 5 W@ H@ TF-91 IS @ |
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AT AT : | OR =TTRer= CoB-aa1 R CBfA=T ABTR

To verify the truth table of OR logic gate

BT (Objective) : OR (ITH7 AT WEH @7 AR IHIEFAA
TN € AT (Equipments and materials) :

| fEfEbm GER Qe (Digital trainer board) 1%

31 2 3945 OR % (7432) =gfi 15

©| LED 31f$

8| 325

€| AL ©IF |

AL (Connection) : OR (ATHH Gni‘ﬁf AL N Yo.857e Hr@ @A T |
14 13 12 11 10 9

JTTTTIT

[Srg——
N
U
B —]

B So'8s
e Iy -
‘0’ =0V
‘17 =45V
G2 B (Truth table)
COITHE AL Tk g a7 SR
A B A B C Output LED condition
oV ov 0 0 0 oV OFF
ov 5V 0 1 1 5V ON
5V ov 1 0 1 5V ON
5V 5V 1 1 1 5V ON

FITSR 419 (Working procedure)

S| 7432 W12 5@ Y0°8% @7 T GTR Q6 AT TA |

21178 27PN A 8 B @7 TINY @R 7% PR @3 AR 9N @3k 147 PR @@ ) +5v st
fre 231 37 PR GENIR @6 LED I (SFSIBIRR S AL fcs T3 |

© | 8 OFF/ON IR WIEHL0d Fere! JM6IE FACS (A |

8 | H-CS B9 TG (A, B) TA%5 93 BRI W8E={5 (C) &R @INAT GG & OR (ATHR
AN LED q1fen sl et s ffaw 33ce 1|

YOI TIPS W I 8 drEAy I8 At i NAND @3 NOR #f&@ (o1tha
B2 e 58 T/ W

wefe!

S | I A SR firs 71 |

3! 147 PR GAR Q@ITE +5V @3 AN I[F FAS A |

v 35 A qE 9=-99 IACS A |




2

RMDAC
ciiesiss ¢ ZAhAEA Sb

&1 1C B 2 e RE-SRE R R e

Abeatee 91 Tfys FfEGa ALHS I 1C | aﬁwmﬁaﬁ'maﬁaimmm

TR T wARRRT Bt Rer afdam a9 w0 @ T mwmdEwen e fordw wet| 1C-(®
SR T @A (FIKF, 49, T, FHED e 93 aR SesATAN 9Fb FY ANIS
o ane, e aaqr @3t 44 i IERE e e AR @I TE wdefErs mnd
T4 G TFT A7 ¢ IAFE I W

m:oﬁmﬂﬂaﬂnwﬁ@ﬁmw SIS FAIGTS | oy ou T tof W

Rgyeen dem =

(@ 7w 3 |

Y QI T T8 2@ ot B AfREs are 7| SeiRen cRiTs w9 I® A

QIERIEY

L BRI HIEEN
LEMIECIEY
RICEN

MIEEECEEIL

QY P
e AR

Ry =g Traam
1w
BT

by SRR

n-5129 L CRIERIE

p B1RS SEIRAIR

T S

LTS i

TF-ALCFA
@ e Mda oer i sf¥e xre vase IO MR GHER AR
A |
@ e i ver i offe WxrE vAma @ W, CHTEIE WeIE

: AR A |

A e mndr ofee AR AR ¢ weaEn TR, @6
GEARRIR G 0 | S e amiR ofYe kel g 3 A
@ TR qIL IHNRA RGN @I ARHS #fgTer T @
IS TR 4R IW | RSy T Teegrean ey a1 4% =
OIS PILEA TR @3 FE® A AFH 9078, A =g e e |

AR I TEILANER T @ JIT A A (oY 7@ o AR e

: T AR ANHA AN g iRz weiazd 3@

ARIR IRE AP (P I [z 2@ 6] wis @ e 1S

T OF @F I TS IE | 9 LI WA +o, Iwe «fS @GN I7e]

Izt 77|
@I mnda T Qe R @ e fE Few AT, (TR MY

: o3 it @ =fs IT (ol = oIE AW IS I
: fey wéafdm et o @ S Ao S

wRAIRIGY wfge sz wwer 3g9e I Am 1 arFR wferw wRRR
T |

g4I Feet e wARIcE @IS 30 |

Affzd TG 8 AR NG I @A G NG T4 Tl @A

' FERRT AFTS @ 1, O WA S ke 1 T @

@ AT GEARRCS ERET 8 (@WER A FAW ACE GIEE
N AZErS FEARARY e | @R Ae SEARAIYACS (@FIA STWE ATF A |

: ey w4f@Rites AwEmd aim (@ A fmd (e s 1-5%A

w4 =W 9% @R mnd ofbe AfRRwE TERhR W gRw Arw

I
: fepy wéefadr Ane @ e afnd fad cim fiffes 3@ @

S4ARRIR Tt W ©1R p-012A wARAIR | @R e amnd ofde R
GE @ Y PR AW IR |

oy w4 et @ AN AfEed -3 dwmd Gt s
Qe i 3ea | R o3RI a7 coife 31 23

@3S p-Br2 @A @I 1-512% AT [Rew IPNEE AgE FaE
AL p—n TIXW I FHW TIATCG 03 | TN TIRNTE @FYA S
AR I

IR FINME QISR Y (SIC0E A I W ACS FISCAF 87 AR

. IO IR SfGR A B ICA OIF @ YS! @ AT I |




390

Refre @ite

fefebre orufs

e b

AR ey o
T @

wfers b

anfers wfer oo

e —Tem «ig

: GG I HIONF I[P (S008 4rhe M uvq T/ @ o bz Tmer
Iy A, X Gt Reade @A A e

@ 6o A @ affi A RS AT TR oM AR IW WS
TR T |

0 P pon WML AP Ko I AGgE T GIARESE =1 9 p-

B2 1 b 15134 w4 TR WeR Ao @3z Y98 W (oo
TN WE @36 7513 A 936 p-5127 SERRY AFE IR p-n-p @R
n-p—nmmWTﬂl

aft @F =T JGfAE BordA a1 @om T T I[$Ae iw T
AT IR ISR 2w P [ e e )

: TS fe 2t amm @3 afdm Tre WM ST g ITS =W

: TS 9 93 I GIIfEF T

pY|
R

vl

@F "o, e, &% (0,1,2 ... ) Borifi | @% IR qFFerR A
TRIIA JIL FCA A JF a7, F30 I

#&e ot «3fs TR TN T AfFs Brwe fice W@ @3 «3fh
AW AT | YT o [EES
TR & WEosfp Fiem wiiide =31
fef&or G s @ Anfafss By aage = |

Wi 3t 10 Bfes A 4l . i sufer e a1 @ 2= 101 3 -
0.1,2,3,4,5.6,7,8,9.

AR T 2 FfeT eyt oS : 9% eyt sufen e a1 @ 201 39 : 0
a1 9T IJITL I T
Wwa%&ww@ﬁ@:mwwﬂwﬁdmmw:0,1,2,3,
4,5,6,71

8| (XITSHNTTR W 16 fGT At o7l . b = Tfen @

101391:0,1,2,3,4,5,6,7,8,9,A,B,C,D,E, FI

: ARG ¢ TS RIS AET TG QT ACS 93 A GIET 9

R @ GF6 AOOAG M | O R T F@ T G off
el

: oo™ Seeifiert foafb e @fé fF II3TR F11 =W I : OR

ey TR A1 G2 R

& e oy

By

ToPHI-R

NOT ¢ib

OR ¢ib

¢f5, AND ¢f6 @32 NOT ¢f5 | @ =gt «2 Rt Gl ¢ofF ar wcan fg
6 JITL I W1 T : NAND 615, NOR 615, XOR ¢55 €3 XNOR 615 |
A ¢ WISh Frem I ordrem vy Wieww ww W o3 GRem
AR &I I 6% ORI o) R 1 §o G et

: e & e qft Rer nfafes Sasm S | G oR

TN AT & q@ew Sy e |

A€ B 3390 P w9 @ NOR cﬁcﬁ?wﬁﬁﬁw,zeﬁ_ﬁﬁ
P w9 @3B AND (oItha SI86%5 B N =W wfie A +B =
AB

A8 B I FrAR & @@t NAND (13 w1555 B, A ¢ B 275
IR &0 @35 OR 15T TS B S | 9fic. AB =A +B

NOT ¢ItF @36 Z7F W3 ¢ BT AT | GTF IFSHBRAS I | NOT
BT BN 1 =0 WEAE ‘O’ @2 TS ‘O’ A WEhAS ‘1 W R
FRE FFI, X = A

OR ¢ff I % A 16 IA 42 A SCOMYF T990 AT G 4FHoTG

' WOET AT | @7 JEAH AP WM, X =A + B



NOR ¢i%

XOR ¢%

X-NOR ¢

AND ¢

NAND ¢t

- LIERI )

%, B, (10)

GRS 8 RGN 593

OR (T5Y |I835 X-(F NOT (7T5A ZA7L5a M FFE IW@ NOR ¢ T
I NOR C5F MR A1 Sroifes /4G Ao AR @ IHNg wiehs
PTF | @7 AW AT A, X =NOT (A + B) =A + B

Exclusive — OR (XOR) ¢ @7 @3 372 ¢°fF I @3 3990 farmrs
urtr & 71 f5f%e 3w 1 XOR ¢itha EH4 Reers w1 1 20 545 1
T | OR 16 AND ¢16 9R_NOT ¢i5 I F@ XOR b e IN| @
I FHFAY, X = A ® B = AB + AB

XOR CC58 W8H{EcF NOT ¢It63 27905 @ I9CT XNOR (% “teqr I/ |
Q@ af&F by REap AT 3995 2 WETAS 0 W 9L (TT FAF

% T ENG AfS TR T WIEHYE 1 =W ©I® X-NOR ¢ff I¢11 @3

IFRW TN TN, X =A®B = AB+AB =AB+AB

AND 016 72 q1 oreifis Zq95 W @I WCH45 M | AND (157 7
Z0 1 TR @I WEHS 1 TR GAH 0 | 97 IR ATt
X=AB

AND ¢I1T53 WI86%56 X' NOT ¢IT53 951 3N I& I NAND o5
(SR ¥ W1 AND o6 2o ffe et NOT ¢ithr w0 firy exifye
FICT NAND CN5R 916 20| @7 WA TR, X= A B

aft &R ETHTE Farie Ko waw v, g e . 5. ©ies
MR & ST AIRCS FIW I 2| @R oae Rede @
i?ﬂ.l‘ﬁlﬁl

aft «=fh FiffrerTa tef AT (B8 (Solid state) TEARIY Forzn ez B4
| @3B fBreta Ta I U TG, FAREER, @S, 19 Te
TEBATSNI AL AT |

TSR NS sga=fer

o @, R =AY (1)
=Ig+1c (2)
Al = Alg + Al 3)
Ry = (AQQEE) @)
V.
R = (AAIS 5)
oRIZ TS, B = ©)
2R R4 4, a=§—ICIE @)
#R S R AT RER o0 @7 23y 794,
a
- 8
p-—— ®)
Ay = Buxit )
Ap=Ayx By = B2 (ﬁ—;) (10)
Vo

(11)



543 smdfsem—Reom @

P, =% (12)
el 12me ovig e nds,

Vou = Vee — IRe (13)
%6 orot GFYRA IEE, 1, = Tm (14)

TATaRa = 8@ F[ENFI4AT shfafts=s st fem ST

S | @3S SpiferE IETT @Y 4500Q | UB TENTS FARFETR AR MRS gt TIREW
FA AR | IFIAL SITHT 15 mV I0A NS 2AEA ARIET 30 pA 932 AATIP AITEF ARIST 3 mA
NI T |
@) T 7To 1Y wie fAdfm 39
() THINIR B (TP (ST 711e fA67 I3 7e1 377 F? sifafes Torme wis | -
5. 303d]

(@) uEl ey, oR Are QA
_ Al 3x108 ~ Al-=3mA=3x102A
S g e 0= 100 Aly =30 A = 30 x 10 A
(}) QUTA, IABR ©IHS, V. = 15mV = 15x 103 V
L A @y,
AVg 15x 107
Rin = i =
Alg  30x 10
150 x 102

paae oD 2
=730 =5x10% = 500Q

@37, IR @, R, = 4500Q
R, ©E TS, A, =BX(I§_;) ~100x43%0 _ g0

wdfte, TMIATF ©UY (AT (ONDG Ao [T I 7w |
R pn AR -V ERBA @RI AR

IF(mA)
P
400 -+
300 N
200 -+
100 -+
.......... lc
1} o1 ]l # l[ = % | Ty
Vr(v) 0 E A"
R C 0.2 0.4 0.6 06 1.0 1.2 1.4 1.6 F"

: Ir(pA)
(F) AB I 18w @y fadfa 37



TSR 8 FERg e 599

@) @I OCD 932 OAB R FaAhES RTrad 33|
[N, @ 00 (TF &7); M. @1 208]
(F) AT, T G,

R - BC_BE—CE
= ACTOE—OA

(300 —50)x 103 250x 107
= —gd =gy — =036Q

) o gt v—1 t3fdy @ e fanfale R wdm—

TR QTFA (Fa -

(i) TGRS oTDE Vv, IR@ A et s P A A SR SrEes w03V @’3)

CIACER & 07V 9% FYL IED [ 47 A3 | 03V @R 07V T Wy aeffam e
e weRAe Req abin ©rde v, ke abin sfeew sa@ &7 5% Az Paew v,
(SITHTHT AN W1 GCF AR Ods I | fbra D So@e @b | 93 7 ©Is WRe
I T IS TPIATCIR AT 9 RISICs [y IR &) (S0v9 I I iAfes = |
TIAes @ S oY OvEE IPA SITFT (Threshold voltage) A F6-8 (SITHE = |

(i) FYIIEf STTE v, @7 TN WAL SITTe VW Y T A W V> Vo I
TS I A | O I, WMGTSITR G9ITH 608 | O €% V. & N (Knee) SIC5& 1 | fora P 7 30 o=
IR @ IEDy @ A RS T 9 V G ] R A 7 7

(iii) B 9 @t P R MR @92 I; @@ WA co1evw IR AR AR PARSR I A= | awwy
BP S%(F pIIA N 0 |

R @itza oFta -

(i) Roq® @ v, IR e Retfe s 1, R Aw & Py o 1.0 g 93w
e corrde qeTIe IS 1, AT | 1, INATTE RIS FHG IS’ (reverse saturation
current) 1 “FI9 ICID’ (leakage current) qC71 | 9% FIIEAD p—n GIVXMAL p— R n-ULE FTHARTS
'ﬂw’mmmlmmmm%m pA | (OIS ARSI G FARITTY IR
7 Afs T |l @ (CIOE AP JIGAS INID R AT | @3 4IRS Reverse saturated
;l%;%qmw'ﬁﬁwmm 9 CFLE G2 W 1 pA | J(EE SENIG ARRET 0 ARG I AL

: |

(i) Retfre I ordw I I@ 93 TR (critical) I AeE @ T @ oo s
I IR TP @G AW | GF TR p-n ST @Y A (S0 T 1 W Rreq i
O e @ otr I YW W OR @ Re|w ©twe @ T O(GI0EA oy’
(breakdown voltage) | 7@ R 77 31 Ui 3@ @@OUEY @HE e G AYRTS &g
TIAeR IEFTS! A5 T @S AR | 9% GRAW AT AR/ W A5Ad IR | @F TS
@ R B ) R fi. @R o} e % e )

|

IC =1-5mA

¢

Iy = 0:03mA 500
4 = o +
I il
= A |
Vs Vee

M’NWWMH?«W?@WW—



$98 mdfe—Rem A

@) BRI IS IFD CI%A fFO?
@) AT ¢ IIELA AR Tt T <A @ITHT o1¥wA gt AT w2 ISR

Roaga w7 [b. Q1. 2033; T. @ 2w0d¢ (W )]
(@) 9IA wI, IEH 3, @ITH,
B :%c I, =003mA=003x107A
B I. =15mA=15x102%A
ﬁ zwzso Ri = 30Q
003 x 10-3 R, =500
() OICow (37, QT
Ay =BX% I's =2x003x107%=006x10%A
i Ie =2x15x10°=3x10°A
qr B —le  3X107 o
Iy 006x103
A ©Irde (137,
A’V=B’x%=50x%=83'3
AR TP (OITHT (13,
AV=BX%=50><%=83'3

@A AR @, A’y = A, TR, @IT5T G131 @ ARTET - |

8 | I GBI Jeferda ALt 095 v 8 115 vV ST 4Tat 3 INFTH 10 mA 'S 30 mA
@ &I siheat iy | Hfeebaiba g9 aite p = 75 U2 AITT @E 100 Q|

@) GHERetada a3 T 499 o Rfa 331

@) Twirzr HARedy Al fedfes Ree 1w se—ifafsseis fRoms 33)

[F. Q. 03]
(@) wwa e,
B =2 A, p—Po=a,al+p)=p
B 75 75

¥ ez o@ 3% W@ v, v, 9@ 6@ QTR
A, B=75
Al

mwmﬁ,g:AIB

Alc = Bx Aly = 75x (30 — 10) x 10 = 75 x 20 x 10~ = 1'5A
Vo = Ry X Ic =100 x 1'5 = 150 @RV, = 095V
COTTTW TS, Ay =By =75 x 120 = 11842
TodRk, fiAESaita Wb [eés Roww 3@ 3@ |
€| STTRMNR 3o Frwidf o1t 3R 33w v i «dfrw 3afe=, &1 e o= @, ity
TITATTEA YR oS RS €3y 0°4 Volt S a3 zwa ofys gz af2 100 mA T\
TITATGATA AIRA I G @16 4 waret cafpwiata tofk 0 ! o7 2911 Rrged o7 &7 e
@ArF 93D SIA® YA & |
@) Twiire Sfafe wsaiter A9 @y For
Q) Trearefb e cwerg o Wesp Fiermiter s Tyt x3 o Alba 367 77
[, @ 032 (@F $7); 3. @ W]

(F) meT WItR, A7 N ARE7 Av=014 v, ©fGe aqmza ARIET Al=100 mA =100 x 10 A,
O (@4, R=7



AfRFesn 8 FERGAT Sa¢

oI T,
R_AV_ 04 Volt

AT 4GS TEHEE WU M 48 LANF 9} N 9% ¥MYIF W ©IF D, ¢ D, <7 N Fw
ofbe 2qif¥e =W weie WIBHTE P sieq AW 1 fFg TAYHI MY AE6@A & M A8 AN
QRN 9% {HIYS A @A TR’ g M ofee aqifke 2@ F11 3 w8t By snea
IR A1 e o[ @I 3T wfowet @Fhemm R 3@ IR @7 TEHAD R, 9
Redire Bretraft famgs = )

javara

v | fora @b FRferda (hemt witR—
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