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B.Sc., Physics lil Year
Paper - lll - (Electricity, Magnetism and Electronics)

UNIT =~
1. Electrostatics
Gauss law and its applications, elsctric field due to an infinite conducting sheet of |
chare, uniformly charged sphere and charged cylindrical conductors mechanical force
on a charged conductor, electric potential, potential due to charged spher;cal
conductor, and electric dlpo!e and an infinite line of charge.

2, Dielectrics |
An atomic view, potential energy of a dipole in an electric field, polarization and charge
density, dielectrics and Gauss's law — Relation between D.E and P - Dielectric
constant and suspectibility, Boundary conditions at the dielectric surface. '

3. Capacitance

Capacity of concentric spheres and cylmdrfcal condenser, capacity or parallel plate
condenser with and without dielectric — electric energy stored by a charged condenser
force between plates of condenser, -aftracted disc slectrometer constriction and
working.

o UNIT -1
1. Magnetostatics ; ,
Magnetic shall - potential due to magnetic shell —field due magnetic shell - equivalent
of electric circuit and magnetic shell — application of field due to magnetic shell ~
maghetic induction (B) and field (M) -~ permeability and susceptibility — Hysteresis loop

2. Moving charge in electric and magnetic fields

Hall effect, cyciotron, synchrocyclotron-and synchrotron — force on a current carrying
conductor, force and forque on current loop — Biot — Savart's [aw and calculation of B
due to long straight wire, circular a current loop and solenoid.

3. Electromagnetic induction

Farady's law — Lenz's law — expression for Induced emf -~ electromotive force — time
varying magnetic fields — Betatran — Ballistic galvanometer — theory - damping
correction — self and mutual inductance, coefficient of coupling, calculation self
inductance of along solenoid - toroid ~ energy stored in magnet in field principles of
transfermer. '

UNIT - 11l
1. Varying and alternating.curtents
CR circuits, LR circuits, growth and decay of currents, LCR circuit, critical damping -
alternating current, relation between current and voltage in pure RC and L-Vector
diagrams LCR circuit power factor, series and parallel reosnant ¢ircuit - Q — Factor.

2. Maxwell's equations and electromagnetic wave
A review of basic laws of electricity and magnetism - displacement current -~ Maxwell's
equations in differential from Maxwell's wave equation. Plane electromagnetic waves ~




Transverse nature of electromagnetic waves, poynting theorem, production of
electromagnetic waves (Hertz experiment). : ‘

S UNIT'~ IV

1. Semi - conductor devices S

Band theory of soiids (qualitative) — Intrinsic and extrinsic semi conductors — continuity
equation - P — N junction diode, zener diode, Haif wave and full wave rectifiers and
filters, ripple factor (quantitative) — PNP and NPN transistors. Current components CB, -
CE, 2C configurations, transistor hybrid parameters — determination of hybrid
parameters from transistor characterization ~ transistor as an amplifier - concept of
negative feed back and positive feed back and positive feed back - Barkhausen
condition, phase shift oscillator (qualitative)

2, Digital principles |
Binary arithmetic, logic gates using discrete components universal gates — truth tables
half ard full adders — De Morgan's theorems - statemant and proof.

Reference Books : :
Physics, Vol . Il Halliday and Resnik e

1.

2. Electricity ) . Berketey physics series

3. Electronic devices and circuits Milliman and 1 lalkies
-4, Electricity and Electronics Taya - _ :

5. Electricity and Magnetism Brijlal and Subrahmanavam
8. Electricity and Magnetism C.M, Smith

7. Digital Electronics -~ - - Malvine .

8. Electricity magnetism and Electfonics K K. Tewari (R.Chand) -

9. Third Year Physics Telugu Academi '

B.Sc. llird Year — Paper - Il : Practical Syllabus ‘

Carey Foster's Bridge ~ Comparison of resistance
Internal resistance of a cell by potentiometer
Figure of merit of a moving coil galvanometer
Voitage sensitivity of a moving coil galvanometer
RC Circult (frequency response)

LR circult (frequency response)

LCR circuit series / paraltel resonance, Q-factor ,
Powaer factor of an A.C, Circuit

. Determination of ac-frequency — sonometer.

10. Design and construction of multimeter.

11. Construction of 2 model D.C. power supply

12. Characteristics of a junction dicde

13. Charagieristics of Transistor

14. Cheraoteristics of Zener diode

15. Veriication of Kirchholf's laws.
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ACHARYA NAGARJUNA UNIVERSITY
CENTRE FOR DISTANCE EDUCATION
B.Sc.IIl YEAR: SYLLABUS

B.Sc., Physics lll Year
Paper - lll - (Electricity, Magnetism and Electronics)
(For Maths Combination)

UNIT=-1| - :
1. Elactrostatics
Gauss law and its applications, electric field due to an infinite conducting sheet of
chare, uniformly charged sphere and charged cylindrical conductors mechanical
force on a charged conductor, electric potential, potential due to ¢harged
spherical conductor, and electric dipole and an infinite line of charge.
2. Dislectrics _
An atomic view, potential energy of a dipole in an electric field, polarization and
charge densily, dielectrics and Gauss's law — Relation batween D.E and P -
Dielectric constant and suspectibility, Boundary conditions at the dislectric
surface.
3. Capacitance :
Capacity of concentric spheres and c¢ylindrical condenser, capacity or parallel
plate condenser with and without dielectric — electric energy stored by a charged
condenser force between plates of condenser, attracted disc electrorneter
constriction and working. . :
UNIT=1i -
1. Magnetostatics §
Magnetic shall — potential due to magnetic shell -field due magnetic shell -
equivalent of electric circuit and magnetic shell — application of field due to
magnetic shell — magnetic induction (B) and field (H) - permeabiii{y “and
susceptibility - Hysteresis loop .
2. Moving charge in electric and magnetic fields
Hall effect, eyclotron, synchrocyclotron and synchrotron — force on a current
carrying conductor, force and torgue on current loop. - Biot - Savart's law and
calculation of B due to long straight wire, circular a current loop and solenmd
3. Electromagnetic induction .
Farady's law — Lenz’s law ~ expression for induced emf - “electromotive force -
- time varying magnetic fields — Betatran -~ Ballistic ‘galvanometer - lheory -
damping correction — self and mutual inductance, coefficient of cbuplmg.-
calculation self inductance of along solenoid —~ toroid — snergy stored in‘magnet
in field principles of transformer. I
UNIT -1l .
1. Varying and alternating currents
CR circuits, LR circuits, growth and dscay of currems LCR circuit, cntlcal
damping - alternating current, relation between current and voltage in pure RC
and L-Vector diagrams LCR clrcuit power factor, serles and parallel reosnant
circuit — Q ~ Factor, ‘
2, Maxwell's equations and electromagnetic wave
A review of basic laws of electricity and magnetism — displacement cprrent -
Maxwell's equations in differential from Maxwell's wave equation. Plane

'
i




electromagnetic waves — Transverse nature of electromagnetic waves, poynting
ttl}eorem production of electromagnetic waves (Hertz expenment)

NIT
1. 8emi - conductor devices
Band theory of solids (qualitative) — Intrinsic and extrinsic semi conductors -
continuity equation - P - N junction diode, zener diode, Hailf wave and full wave
rectifiers and filters, ripple factor (quantitative) ~ PNP and NPN transistors.
Current components CB, CE, CC configurations, transigtor hybrid parameters -
determination of hybrid parameters from transistor characterization ~ transistor
as an amplifier — ‘concept of negative feed back and positive feed. back and
positive feed back ;- Barkhausen condition. phase shift oscillator (gualitative)
2. Digital principles
Binary arithmetic, loglc gates using discrete components universal gates — truth
tables half and full adders — De Morgan's theorems - statement and proof,

Reference Books :

1. Physlcs, Vol . I Halliday and Resnik

2. Eleclricity E Berketey physics series
3. Electronic devices and circuits . Milliman and 1 lalkies .
4, Electricity and Electronics Taya

5. Electricity and Magnetism Brijtat and Subrahmanavam
8. Electricity and Magnetism C.M. Smith

7. Digital Electronics Malvino

8. Electricity magnetism and Electronics K.K. Tewari {R.Chand)
9. Third Year Physics Telugu Academi '
B.Sc. liird Year ~ Paper - Il
-1. Carey Foster's Bridge — Comparision of resislance

2. Internal resistance of a cell by potentiometer

3. Figure of merit of a moving coil gaivanometer

4. Vdltage sensitivity of a moving coit galvanometer

5. RC Circuit (frequency response)

8. LR circuit (frequency response)

7. LCR circuit series / parallel resonance, Q-factor

8. Power factor of an A.C. Circuit

9. Determination of ac-frequency — sonometer

10, Design and construction of multimeter.

11, Construction of a model D.C. power supply
12.Characteristics ‘of a junction diode

42, Characleristics of Transistor
14,Characteristics of Zener diode

15, Verification of Kirchholf's laws,




ACHARYA NAGARJUNA UNIVERSITY
CENTRE FOR DISTANCE EDUCATION
B.Se. Il YEAR: MODEL QUESTION PAPER

‘ Part Il — Physics
Paper [1] — ELECTRICITY, MAGNETISM AND ELE;C'I‘RONICS .
(For Mathematics Students) . :
Time : Three hours : : Maximum : 100 marks

PART A-—(2 x 15 = 30 marks)

Fa3

Answer any TWO questions,

1. State and prove Gauss law in electrostatics. Derive Coulombs law from Gauss law,

B0 2By 2050 1 gty B0, trbotiin, M KB M08 Krerod A cutgie.
2.  Define D, E and P in dielectrics and get a relation between them Explain t.he atomic view of
the dtelccu'ic behavlour _ ) . Lo

§%vos'D, B, Poso .adsaoa T g .‘f)omota'xa rogod. 5‘65 gouR S SHps' aaeoaoé
3. Whatis Hysteresis? How hysteresis loop can be ohtained? Derivé loss of energy in hysteresis
loop. ‘ .
IrBnE wdmBos? TRERG S0 5 oA CogBiRe? IEE sguet ByTas 248 DhodnBarty
strmBodod, :
4.  Explain Biot-Savart's law, Caleulate the magnetié induction (B) éue to long straight wire.
wairf-vod adsamvm 2580w0d. 258 SRR Ayd S Jod DA mwoa 6o (Bl u'm‘goé

PAR’I‘ B— (2x16=30 marks)
‘Answer a.ny TWO questions,

6. Describe the behaviour of L~C-R series ecircuit when A.C. voltage is applied. Obtain the
condition for resonance of this circuit.

LY ys [-C-R seabins Jeotd Sgds exsgosdusg, :soc:uo @0E], SNEdt 2fopan. S
Sedhisn exsrdo Bothesss DB 258070,

8. Explain displacament current. Derive an expression for the propagation of energy of

electromagnetic wavaa.

Apdgos dckgd Jovomia san-ﬁm? 258 eso‘.ba‘.v-boé Boary e gﬂvda)&aa Lt '.:v:nsuma TRgRAL,



7. Wnte circuit diagram of phase shift oscillator. Describe its working, Write down t,he
equations for frequency and sustained oscillations,

5% DRERE Elusin @), Seabiwiy A, of Hoddbs dErHENM HPotuin. SVEHIFI0DH SBahs Hoseis
Eloiooth Howofons MEserey Falusw,
‘8. State and prove De Morgan's theorem with examples.
dargSR Rpobw 20 Waoboa S‘xp ém'.rdmué‘ Br0od.
" PART C = (554 = 20 marks)
Answer any FIVE questions.
9.  Explain briefly equipotential surfaces.
™ DS 2l Bere A 380,
10.. What is self inductance? What is its unit in 8.1 system?
Reibo SOTESRRTARD? B.L 3506" 2 parcidins?
11, Write down the Maxwell's equations in differential form. '
ArERE dboflieruis esseRtrTEnGt e,
12. State and explain Hall effect.
8 pOBhna DD BErbotuiw.
13. What is a 'Q’ factor? What is its significance?
Q-5 wdmd7? TR SRV 207
14. Write a note ox; C.E. conﬁguration of & p~n~p transiator.
P-n-D RN SRyl JR6E SUCENG' B o S o;ma-ﬁa:s TR,
16. Explain how transistor Bots as an amplifier.
&R g dey BHBaE® 8o,
16. Describe the construction of a transformer.
& Ry6 dongratasss 2fodod.
PART I — (4 x 5 = 20 marks)
Answer any FOUR questions.

17.  What is the magnet,zc energy stored in a uniform magnetic field of induction 1 Tesla in a
volume of 10-8 m3?

108 m? a:;.‘:'.’iﬁa'mm;‘lﬁ Ko DEBD st of hrn 48 Jeus 1 D sousHd S’ Yy 8 Jos?

18. A circuit contains aicapacit.or of 420 pF. What should he the value of the inductance in the
circuit to tune it to a station of frequency 1020 keps?

&4 Dochos® Tabel bm;': 420 pF, 1020 keps a-xumaéo do oS a-mm;asans‘ adorrto 3odaa=:o€5 ]
sudbod® doddetd aoag.a) ama Qo7 . :

]
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19. Find the electric potential on the surface of a gold nucleus. The radius of the nucleus is
68x10¥mandZ=78.

AU fogenn Sy, ::-aa-g:m 6.6 x 1&15 i dobain 5 = 79 3oy ADBBOBNPR iyl eneapandity
B8, 0tiw.

20. Caloulate the intensity of the magnetic field at the centre of a circular coil of radius 20 em
and 40 turns having a current of 2 Ain it.

20 cm Srgdeifidn, 40 Sy Ao &K oS 2 A 2dsS grrtrie sipd tralogo B vdbiv,on 8 A
BY,0t08, : '

21, Aninductance of 100 mH and a resistance of 10 £ are connected in series ta 200 V at 50 Hz
AC maines, Calculates tha current and the phase lag.

100 raH huan Mato 10 Qp6%an $46* 50 Hz AC mains 3¢ 200 V K ferdudia, siymsmnnid,
&1 deoiBnms Dl odadw,

22. Hthe forward current amplification of a transistor in CB configuration is 0.98. Caleulate the
same in CE configuration.

&y OB Sean dogeiind® ey HEansG" 53 0.8 wand CE sudbind® P8y 33 Jod?

23. In a transistor base current and emitter current are 0.08. mA and 5.6 mA respectively. ..

Calculate collector curzrent & and 5.
olf arinpfd® B85, dostth Hrirtuens SRR 0.08 wBaks 9.8 mA, MBS SoTun, a Wldk F oW
Efsod.

24. A germmiuin diode draws 40 mA with ‘a forward bias of 0.25 V at room temperature 20°C.
Caleulate the reverss asturation current of diode (K = 1.88 x 10-# J/K)

20°C X8 aas 3% o Bicbe GOrER 0,25 V 98%Y0 volotdils ot devis 40 mA. & ddE

s, 06%08)3 Koot Jow? (K = 1,38 x 108 J/K)

11
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1. Electronic devices and circuits - Milliman and Halkies
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S.No 1,=0 uA I, =50 A I, =100 A I, =150 uA
Vee V) | 1cMA) | Ve V) | 1 mMA) | Vee (V) [1c(MA) | Ve (V) |1 (mA)
30296 HTELBOOR0 BP0 :
QB eePeBEp®n Hood CB = volt.
AB = amp.
DD @B5H5H0 h = CB/AB = Q.
\ volt. V), = volt.
(Vep), = volt. Ve, = volt.
Vge ), —(V
soogamia "5 o
QY0 @reBpean 008
BC= amp.
AC= volt.
DG @&, (hoe)=BC/AC= siemen
(1), = amp. (1), = amp.
(1), = amp. (1),= amp.
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_ (1), =(1e),
hfe B (IB)Z_(IB)l

DFPDELB HQ

DOSH:

1) OPOZES DBV E08.

2) h., = ohms.

3) h. =

4) h,.= ohms.

5) h, =

2B :

1. S FPBesetto @H;0000TTTE.

2. FHOGOOBO HOOD AZTDHB0 RTGD.

3. D3BS POFEDHN DOGBEHND V  De0SH ; DGO @egme DosgHn |, Hensso

éjp)don'o BOTRD.

1. EPNPE $009680 F0BH00 DAY TEID DEP BIOBOVRLO?Y
. BERO, BERODHD, LEOB, GLROBD SHSOTPH), BGHRTR), BY O HoOAZND VEOB

03O0 HIDBEBEI0 TIVRLD.
2 PNP ¢pQ66° @68 £&50,8ae:0see0 &0 P
& Bogpreo
3. EPQNE @PHBOrR BHBRHOTO HGRHHD (Mode ) HO P
&. &50,8 SRS HeeHH0 (CE) . 88 dEeidsind® @gs EHE), Fdes SyQeo D000
4. €RQPE DD DB P

& 1) BEBH0R  2) Fosorr  3) JydSe  4) Analog Secsred?



@ISy STEHS ITEO) 14.1 Br8Qme So’o

HAPO - 14 25:55 L5V V2B BISHN

G450 BHBO BRRE POFEH ST DR,0T0.

HOBEHWeD : Fedto BBPEe [3.9V,6.2V,10.0V |0-20vDC 656 H2, 0-15V Seyfotdco
S00as0 0—50mA e&o,&0.

RTPOB0 : HOODTPGEB DB, TP @00t P — N DO BRTeEH0 80 BB @HseMd. Bt
BABIED0 HEBVO0SS -:‘5333)?{)&29, Km-:i’)ob’aéﬂﬁ%?ﬁ).

T v, [ e = gy 3D
AN - - - - ) - S PAFAPNCAF N W P
| R =1k 2 [ BR=1kil 'ﬁl
2 4 b a
F5] il | 5 =T} iy
1° A ) i r:|=] )
| | :
| & & oo el L N o ¥
,_, Fig-2(a) Fig - 2 (bt Reverse biased
DJE:.M 2{3} Forward bigzed Zener Diode bmm Z(b}
92905 DBV
]
1.3
it _ awe LW
Errasm k]
= PR e
dodnifan 3

% £ efeer PP St T P R = T T T P P



2@.ow%% 83 son FEETHo DB D) 14.2 (@0 5c3RE omog S5
2Ot ég@ :

1. 5308 e 1Yot : Sttt DEPEHN e HEBS® B0, Hotdtd G55 Gy
BRTRE 2BEPHED, VD00 HOPE EHE EeNDHHBH0. 8 DOBHOS DI BB, HP
BoHP, o FHHEHHVDHE EODD BABRERD P P HQowHuHO.  DEFEBD
3PP (5DEHB0DE 5D E%50 N PR (HQOSLHSH.

2. HB3BE, DPeHHN: HEOHD 2(DISF HBIRD BEPHNP HOAHNHD DOGRDBND TIASIDSE0.
2,808 §50GyDB0H0 1KV D8%658500 cog0e 5376 P 5380 B5e0H@8H0. 278 0egyael),
B0RE N 3598 EeoH5Be0. SR SRH,RDBVDOLID, BR.DHHE HRD BB Bt
BRBRGED DO 05 HPe3D B0 O 0.2V P10 DothEr D6 &0 ot &HBeseo
B HBEE® HorHHEBEBH0. V, Dendedo X @550 |, Deosedo Y-eggozid 03859
o5 BosoSBH0.

3. 85585, dTRHHW : HEEDO 2(2)SP TIPRD BSOMP HOAHN HOGRHED TWADHBH). e,
Gy o BBRE N PHHB BeoHHS0. BDBRE P o 1KV 080 ogoe entod
E00Ea(3R08 BEVDDBI0. BTOTETP ROBBO HPLHN HBR DHEHRD HENHH0 H0HR V,
BOOAS0 BB0DOPS V, DD FOW HBBESEE DeorIHBEWDBH0. 88 L5550 WD Bioard
V, ®e05500 208500 V, EB0mRH0REY HE0D0SHTR0. V, Heodedo X -ogspd |,
DB Y _ ©FH0RD DJRDTR TP5) BASSH0.

-0

VR
S.No V, (volt) \Y I, -y mA




@ISy STEHS ITEO) 14.3 Br32me Soko

V
S.No V, (volt) V, I, :FR mA or uA

POB0 : 1. HOPIG,, PTG, ®POBE HEHVEV DB,00H0BHD.
2. KD 50 BEBS HTese0 SHPHOBOR.
B0 :

S ury

1. R ®e0s 33c3)° $0wStB0 o500 BO3R&G TpsRsinniy DO SPHOH00SHTRH0. Bwes0e
BRRBHHE0 HORBE S8 A500TBEETIH.

2. BABRBESE DEBYE DR DB B EPHDHODHTED.
VRS AOVE

1. 8550 g38@0 B HoS BERBHEHO?

8. BoOD MPHES oS

2. BDHOLBRBIEIOTD DB, HP DB, & TLBEBOT

&3. &Fes BrRBHHoso

3. DOTOR DB BABTLEOIOB) DB, B SBTO DOLODODD?

2. 1) ROTD BHTRFPEHL0 DB, D BT BB DB D 2) HEPTRED DOHFD HIPPHD HOTDE)
ééa&a’) 3) é&gé&ﬁ@&) 200205 éé)&_é



€T TIHRD TR 15.1 &rEATg So’a

063et0 - 15 85509 RGBT DBEIDOTHE

6§650: BEBIBI DOLOHODD, BESH DA DBIPBOTID.

HosBHEV : 6V 2R, S DEPERe Heo (0-1000) Bzbd LodSoesd, HHSE, Hogod
&sen.

dTROSHEN : HOFF) DEYUB DO DZHeB0 85599 DAL LBDDINIDEBEZI00.
S0t DADLIHD : HPT DOPDHL BEOOBOER BE5P 080 25eSsd Jo0Ba00 Hrew,s500.

805 DODBIHN : DR TG, HOADBNSD DEBYETROS OBV, SLSSAS B0 defan

il L -1

L on Bl Ferps oE
g o e i

3

DEH0 TRDVEBD DEYS DSOS 29 20D HDBOTP 855D B0 DA HSPEH0

ABEFA @50 $5250% 60, 5005085000580 8558 B0 008550080 @H50008
V=V+V, (2

BCDEB &0 $500506500:8) 80868 050850850080 $580D8x)
V,=V,___ (3

ACDFA $00552808 3055 050858, 58008
Vi+V, =V (4)

HEB0SS 5700 DHOAIRY, HOGRHO DR B3 T HDEVBEROTD DBEIO0TIEO o0 8650



@.0%5% 33 don FEETH DI D 15.2 @25 dangnesy DERDOIE)
DA50E0200 DBIPDOTIDT);

ST HH: DSBS WBIRD DEOMP HOASRR, HOGRHO WBASRD. R, R, dEcpe H0&s
1000() 3 DS GOBDLY BSOTOTR DeHy HptodR V,,V,,V, deodewo &enidn
R, Ry R; ®e08088 H558 HBESS He0t0D5e0d. V,, V,, V; dendewdo 5dowed. R, R; ofo
Roore 6ow R, oS S5m0z, @ed R,, R0 o Gow®, R, Hensso &mcobmn

DADIH00 HOPEHTED TATVD T,

HOBODeD :
S.No | Resistence R, 0 Potential difference Currentinamp
Db, A0S B35S0 DB
OS50 VvV, | .V, | . V,
' V, (v) V,(v) | Vi(v) L= R I, = R I, = R
1 2 3

T0DTO DBIDED :

a&éaé‘) DELEROE VOO = HOIED
S.No I I, +1, V,+V, V,+V, Vv, V,




€T TIHRD TR 15.3 &rEATg So’a

OB HOBHH0ST v, DD (V, +V,) De0DHBd HI00rR 0%kt 856505 306 DATEIRR,

DBIRD0.
BB DHosgHS%H0 V, +V,; #V,V, +V, xV dooasw V, »V, @0 OS50, (585000E5E0 cRosTe
85595 305 HOSIDIR), BT BEADBOO.

B0 :

1. 865099 OO0 & DF B, DRG0V HIORROD?

8. BOESE DASBOE0 DEUTRS D&, BOBD DADHODHWD F8 D HBIGRY, HIPDDR000.
2. A.C. 005505 85505 DA0HTRe0 HOJIR00T

8. D0 HQFoW. Hes, BEF FREB0, @S5GS0 (Complex) Hensens &HDBRBOE?D.



(AU B3 & ) (6.0 ypnrly GE{>"Ip & AftSsyii PEA*ES )
Aj$*°sj & v
“8uj.. & 16

ybhrlij GE{I>°lib & Akih$siii BEAT>ES

A;ehUnpss Ajssiip opssQA EShlyapsse

§é0...0é'£)p*'pr$$iZ li*ypiiE"b$ "ESUSIO > NAD? 1€hli EAJ*ES ESER{Ex{lis Ay* rjp, yp
lybijp, yo&ap$ I Slibgjp, yésé IUENp, S T3libk VisC... "ESUSIO h$ri
A kU < E>ixjbinssa

16.1 3CA$IHSS

16.2 Haffadder

16.3 Full adder

16.4 »pE “EHEIZ Aj*ypijb

16.5 Yéi>. 0ppss

16.6 IpSSQ3pSSES

16.7 (U0AS.. BCOED {302ES

16.8 “éujh BL0MPSSES
16.1 (3CA|$HpSSa

{eepNslin Tehii SE0KRRSSES yph 1y Ui SNArEjpli AEE 3p$$QMpS D Yesh pp$SES. ybhrly
DEAJ*E+2 licyé O$TA)S h YT Vixj™h.. BSER..V> 32U GEJ>°lib EAJ*E p$ 1&hli §€0r>ES
A..séfjs. NAW 1ehli §e0>Ep$ T3 0150 1éhli §60>ES A.sés. NA? 1ehili §e0rEbs
T3 000U Tehli {3{lAj$ FH$Vis"ss.. . Tehlli SE0F>Ep$ dpSSQA..V> £y..yb$ "pEjViMpSESI>
Nejh..Apppsa ps. AN (1) (U..Aj*Vi 1&hli §60F>E$ (2) ~&k...3Cli 18hii §E0E>ES. I>EBh$s p$
{8p*xill.v> jiUSI6° 3°'AISS 1€hlli S€0E>EpS ~éfj... 3CUi 1&8hli §&0FDp$S A.séfj$. D

AcBkUSSIZ 15°2 0. A<\ T8l SE06>E S ViCa "pESUSIS. . SE3h3S.

Iisyb SCAISS yb layh "MAJSYE i » BE ligytb IEy"EHS. A.$S1Z bSSQSD O, BSCAJSS 1.
IBHE... Uasyh "pASyb... I>liS...y& ARpURRIS b @i yhliayh "pA*T.

NAD p*E>E1Z pha NUAY*E=2..s§° Jlii b& pijliis Ap$U..8€ 1pss "pAj$S §&°° T lib.. Vi



(D HNSE TS ) (162) (BrERLET>H8 b Al HCls))
A..SEHS. Ash Jli beply Vis..y& t'ha NUAJSIHSS bS Apli be plbll ShEjSUpeiSI> "pAySyé lii yb S T3libsj
A..séfis. D AiekUnssiz D (0. Ap*Fii 1ehli $é0E>ES ESUSIS..S6...

16.2 Haff adder:

§..yb$ asjpe Wi i U... Ay*\i EAJ™ °2 Half adder A..S8H$. ©°lii ..yp$ §€0..0 {3thieES
§..yp$ 8€0..0€ °FSIpSSES E...SEHSS. [SthijnssEis NUPSSES A° li*yeé A..sék$. Jli Half adder
1Z9095..80% 02 YED... DS, ALJDS "pu$als p$riis OES 1§8ps. ©°MhE lieU {~ ElpSSQA YasyE b liyhsé 1l
bPEhS C " ESAPVISyp$pS.. " ©° EPSIPSSE 1S li*ybli (S) PSCASS Gybip$ (3P Y& é°li  USiay
U..QA (carry) A..s€fj$. Jli AND §€05tp$$, Jli Ex-OR SE0KINSS e °CAYEHS.

_____________________________

INPUT: A 3 \ o CARRY C=A.B

INPUT, B o

| | o SUM =A@ B

Fig 16.1(a) Half-Adder Logic circuit

Carry | Sum
A | B C |q
0|0 0 0
Ao HALE oC 0|1 0 1
Bo ADDER °0S 1o 0 1
1|1 1 0
Fig 16.1 (c)

Fig 16.1 (b) Half — adder Logic symboal



(AU B3 & ) (163 yhrly GE{I>lb & AgjipSsjll PEAP*ES )
16.3 Full adder:
3 °NUBSSES il p Ji 0. AP<VBpEASISS b$ Full adder A..SEHS. WESPTHD K..yb$
[ elpsSQIhS b Yusib h$ A BSCASS B A..s€HS. CliPyb ¢ AT Ih$*ypib NiUBSS iU {~ engsQA Yisy
AJSSIIP carry © 0% _(US."". K..yb$ half adder HSCAj$S Jii OR §€05M$$ @ Jlii Full adder °
°Ch.MEppSa pS. S rep$$ 16.2 (a) 1Z 3y

Ao— HA, . Carry
Bo C
HA,

Sum

2

Ce S

Fig 16.2(a): Full —adder Logic Symbol

Fig 16.2b : Full —adder Logic diagram

°NUBh$$ES fBh$°ES

ABC carry sum



(TSRS ) (16.4) (BTEH ET>H5 AT TICE))

INPUTS OUTPUTS

Carry
0

w
@
3

P b O O F B O O

R B P P O O O Ofl>
r O P O rr O + oOlo

B P P O P O O
P O O B O kB Lk O

Fig 16.2 (c) Full —adder Truth Table

Uph 13l
16.4 § §60..06 "6ESVi$ Yisib {Ubp>.."pkj adder :

——0 A; [———A

oA, oA,

° Bs °B. — ° B — ° A

Final output

Fig 16.3

Vidp$li § §€0..08h$S1Z 1 pS... I>li$..y€ O pS..yb count ShSSSHEDNS.. ", A8 MpS$8hsf Yisj © s,
A..SEKS s, O$SES>. C8 N&p.V> ndh Ysj° s A.sEES. D adder f..yp$ n-bit §€0..0y 1U..QIES
Ot 4... 3ésy p$p... U* 1US."". Jlii half adder © Apli Full adders © éyh ©°° °CiYEls. D
Full adders © HN§)..> ES30'E4...s) kS carry JIi §6°° §..yih € ° AjgSliP °NU carry lilIESSFEHS.



(AU B3 & ) C165)(__yhrly GEI>"Ib & Aspssyll PEAP™ES )

Brip$$ 16.3 1Z 48y (U0 . b adder HEAJ*°2 p*ypinpSa ps. ESER{EX{IIS S ppss B,
B, B, B, A1$ EESIi$ Visjp° A3 A2 AL A0 Ah EESIIS isjb IIEET A..sf ésy 0$$™.. S4 S3 52 SO
A$$h s4 AT overflow bit ABpES.. . i "€ 1..5j° IE3yé°li 3 full address ..Jli half adder °
U3 .M. V> WE 6T, {31 adder A{SSIP °Ep$p3S bS S€° "pE$IE™ adder AjSSIP °NUBSSI> E..._'h

0 Dli$ parallel adder HEjpyp$"ps...” .
16.5 YéE>..0j0h$s$ 6

T1&hlii EAJSINSSES (0. Ay*Fiil 1j8é ~85..3Cli> E..s@HS$S. {“athNSii 18p$ 18hiii SE0HISES

(OR, AND, NOT, NANA, NOR) I$CAj$S$ désy lIERSSIES & A%, BNC PpSCASS UI™.."h adders ©

A°2,sflli (0..A7*Fli 18hli HEAI*ES A..s&S. CliPyp Grth..sj Memory elements E..yib. Dés|

°EIpSpSSES des) NUSSES BS&kSyper$s. CN G. " ovi..v> (Up.. "YER$S. A..sy bésj "AJ*E

EWIZ E b2 P$SQA YESh MpSSES G.. > (U, "Y&E$$ A.. 0> (Up..” "YéES$S. Half adder, Full adder ES
IBRE ... Jli Yasf adders Vi (U™ ."pEj adder 2 n-bit word. Jii multiplexer 1Z N (0..QAIZ °NUNSSES Jli
Jli Fppstps$ E... 8.7, Jli Decoder 1Z i Jii °NUNSS 2= Eith$Tjp$ E..s€$S. Il encoder Ap™

Decoder Aj$$IiP 3° j 81> NEj$8p..\> E...r$. . (0. Ay Fii 18hlii SE0LSSES A2 ALU_ 1Z E...SEHSS.

16.6 9h$$QA3§pIpSSESH

O PE Aybij § H T8hii PEASS.. AGSSD 2 »f pE (0. QIE IS WES3#pS..”"
Half adder : 2 bits © liTi3 1&hli PEAYS..

Full adder : 3 bits © liTi3 Jlii 1&hli BEAS...

over flow : li*ypli Tj§¢& 100"h NESH Yésesjx Yerssli Aj$r E..ypr-.

ALU : Arthimatic Logic Unit

Encoding : » DE laypb® Nypid ryp..

Decoding : Encoding Aj$$liP oAt #jli 3§t

Demultiplexer : Jli °NUISS b$ N °EEhSpSSESI> Nybid ryp...
16.7 (U0AS.. & BCOETD 1UBpSUAESE

1. Binary li*ypli Ah §6°° b ESER{HXIE "Ca. BihSS.
2. Full adder ATI> TR$? A" 3 Visjp Gl& HIES3:S.. "

3. Half adder © ESAP*W..li$..yé Full adder © °CA.h$hss.



(TSRS ) (166) (BTEH ET>H5 AT TICE))

4. 58Y4s) (UBh* .. adder © ©Ch.$MS3S.

5. I Slipp ESAJ*W... Full adder © °Ch.$ss.

6. Half, Full adder E 3° N§& 1th$$ "h T AjSojAj$sinss.

7. Half, Full adder E BAJ*E® °Ch.._ désy (UMb BSfliE p$ PEA]S..yp.
16.8 ~&ujh SHUNDHSSESH

1. Integrated Electronics by Millman and Halkias

2. Principles of Digital Electronics by Malvino and Leach

3. Basic Electronics and Linear Circuits - Bhargava etc

Reference Books:

1. Electronics fundamentals by JD Ryder

2. Digital Electronics by William H.Gothman

3. Principles of Digital Electronics — Malvino & Leach(Tata - McGraw Hill

Publishers)

4. Digital Computer Electronics — Albert Paul Malvino. (Tata - McGraw Hill

publishers)
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HABREs  HDE
DHASO BRDE

S3,63995

963860 &oéd

e Heb ABn, DTG eSS HOESD

neerawe &b B, Hgjes K0RYBBO

RC. 50000 - §9:5:5):5 HD-80H

L.R. o000 - do:5:59x H0-80

. (2) LCR. @0®0 - 3B e9:aetsain

. (b) LCR. a&10&8 ©050:50 5000

. DSPOBV DS HOCHNO GOV, oD IVEBBO SrnHornéd

. DoedNOD €DATPRO0D DSP0SBO LIS Do:0:5)aK0 SaHdNEd

10. 509 dn&b oo,z

1. &.2. HHD D, DTREW

12. P-N 08 560506 evzrerses Hssmen

13. £50R), 330 eI EeToeN

14. 2555 53016 e HBH

15. 85525 DRGHDOD DERDOTHE



@TE; TGS EITERO 11 SrEATE Toa

DAIetio -1

sgsé)a)a‘c;oﬁ 298 - DO IV Dsen,H
&880 : TOPPRE VRO GDHBRBOW DD DS FBVEVOT DY RYD B BVG, dBY
DPEHD BboPebobd.

HOBBHVEN : 8?3633@5@% DB DOP5H0e0 P H00cs0 Q 8:8%8,8 5 H&oen Soe 2 &S0e0.
D05 DEPSH00 X 800a0 Y 08355000 308, B0 08500, (7eR0e0t0 @S DEPGHM,

Bgdn: G,6% X = 0.2 3900 DOGE0 G,8° Y =) (0oBDH05) S0DH;80 HOBIOH L)
I, cm. X &00as00 Y @0 @erosioetd d3Rds;E0 |, cm @8 Hosed JeEs).
o& 85 HBReBEE) AB0E, DBPLHD

X
P “1r_f Ohmicm (1)
2 1

2D X @38 SoPHb0Rd DES5H0 &5 EPEHD Y @30 3DRD OEPEH0 @00d
|, &1, &0 HoBoreH edEx)en ©ond SHFHDBORD DEPEHD
X=Y+(,-1)p Ohm------ (2)

2

DBY OPFHD S = ohm-cm - (3)

R5E | OO /YD ESDBEY 1 O RGO

B : 50 HFPHE 298 HODS 29 BPEH0P DY,0HE Hotob PGHS e8P0 EYHOT Bk @PS
grden G,G, o0 5§ ©0trRon. #5005 DEPEH0ey Desd SHAIIHDESE0D. 100cm
Do) 5D



Q.05 35 Yo FEEPFHo; DB 3 19 éaaargs@@-ass@mm Doegd

D558 Br5to 88 BB, Y SDE RO B0, DHOTHBH0. K0G8 3 Tod Hese HIEAIOS?

4 gP8e0 HOLBHB0. 88 Hotdb 0y @0 BBOTR BE, D BHOLWDS SOLIOR. WD HIPADOS
865 DB 00 OB IO

L6 DDV D) p DB B0 P,Q @ H500: DPHHE00H0 G, H0ocs0 G, gpededs
BODOBH0. 88 8D APEHD X O G; &° BodRd. &8 tdHHOEH G, &5 8oand: enkd,
Bowo HOBNS? WP BODHHB0. 8085, DYDS C 008 88 Rerme b G D WPs
D550 HR O ZBE® R8P S0, PED B AP BBODDHDB MR Hotdb&s
ODBIDBDVED HEFE0 HBTE OB Heow. D FAL 85I BEHBIDIES LEPED DO
BRH,0 OHBOBD. RD;B H.R D 1SR PYBRD HoBoed B | & vgowed. G,,G,
S8 TPBO BBISREITR BOB HOBOOD D)0 |, o 0QoTRD. B8 HEAVD DPYH, X

DOOHOB WD BB HoBZ oS0 HEBGE0 (1) DHEAS0S p DeNHO B8, 0wWHSHO.
HOBoHoH0 HES (1)6° DODHDHSH.

2) O, DB PEVLD et : G, Hooasn G, gREOS? SO HHRD HEVD BYDH DOPEH0D
X 800050 Y oo 80&Rd. Hoded dNED) (; O (HQowed. XY gp8edsR aeid SatdEmed
TR DOBOOD oY) [, & OYOTRD.

LX=y=(,—1) p 888 0wed.
88 HTBO DPWH, X DE0DHOB HABTNTO BOBD HVHOHO HEBSS HOD.

) B3GHD BHPHoL, HBHIBIH0 B0 : DD VYD HGPDHO PSBO &8 B (X D) &8
B9 PO (Y ) B SDBRHOD X=Y+(/,—,) p 8 DT80S X BHendio 88, 0wod.
865 YRG0 1 D 002, B DTS00 D) | D 7y @0 DTEA00SP Eo® HEBBE0 (3)6° &
BRBRHOD DB DD B, 0SB0

HOBeden : D) p DVHO B8, 0S5O
Hd | Hdvers DB QB8GH0 Do BY 50 X
oz (X cm) (Y =0) l’em | Lem |77 ohmem

0T VD =



@TE; TGS DHITERO 13 SrEATE Toa

29) DPLHBVOD0 VOO :

S | BO0HD pBRgEn | SD0DD AEED|  Hoderd B,sEw X—y=( 1)
doRs (X)ohm (YY) ohm l,cm l,cm
) 3O DEFLF0 BboFPeold :
HOD [BHORDHDORD DEHHD| DD DB HHW DOHOD B 5500 B L
%0 i X=y+(,-L)p
B (x)ohm (Y)ohm |,cm l,cm ohm

0TV VD =

&6 arHs0 (d) cm
&5 TG0 (r)= % = cm
&5 Doy (1) cm

X IL.r?

DBYH OFPHHD (S) = ohm-cm

asaggge)o :
1. DB DB, HTPOO HOHTIE.
2. &S B Do ePRTRED.

3. HR ® &p5 5652, ¢5 <38 50800 )0 (0Q05wd.
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VIVA-VOCE:

1. 52,6996 29 & HeBo P HOVBYo® P

a_

W

&3. OPE 26, HOPS LGB

-/

B0 BEREDEB HOTO.

2. G, G, gpde S0 52,5050 RS° 593 6HDBRBO HOP
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