AdiKavi Nanayya University::Rajamahendravaram
III B.Sc.: Physics Semester V- Paper V

Electricity, Magnetism and Electronics
(Model Paper)
TIME: 3Hrs Max. Marks: 75

SECTION-A

Answer any FIVE questions 5x5=25M

1. Derive the relation among D, E and P.
D, E soam P o s Somogsmse eamdoshsm,

2. Derive expression for the potential due to a point charge.
AZ7e 2.8 Do IE dye FLYADHSH 3EBe) domBoHdw,

3. What 1s Hall Effect? Write the applications of Hall Effect.
S (PerSo oIrIn? HBS (Hgrardd edSdore (Frains.

4. Derive an expression for the self inductance of a long solenoid.
FE3S PoTeond @Y Sho (DBESEDHLH JDEBH0D S8R0,

5. Write the integral and differential forms of Maxwell’s equations.
SPEY3E $ELere BnY) IS5rEeS 0D oSted Erdred (Feaknsn.

6. Calculate the resonance frequency of a LCR series circuit with a resistance 10€2,
inductance 20mH and a capacitance of 0.02uF.
10Q) & 28%0, © =085y 20mH |, capacitance 0.02pF #e

LCR 38 35005r8 eomrs F&:0855m S,

7. For a transistor a =0.95 and its emitter current 1s ImA. Find 1ts base and collector
currents.

58 O w0 0.95 S0 22068 oo lMAL & €098 35 Hocn KoEd Koo S,

8. Convert following Binary to Decimal.
|Bol ﬁﬂﬂgéﬂl—ﬁj &5;’:10*&;:,5 Seso S08 Ymodsrso &8 é:rnti:sb*}a’::ﬂ.

(1) (10100)2 (1) (11001)2

SECTION-B

Answer any FIVE questions 5x5=25M

9. (a) State and prove Gauss’s law.
TR JrEed) [T ArosHdw.

(or)

(b) Explain the boundary conditions at the dielectric surface.
&% a9BBe0 S5 $OIE dirSre 00D DSBOWED.

10. (a) State and explain Biot - Savart’s law. Derive an expression for the magic induction

at a point on the axis of a current carrying solenoid.
a@rH-FEG AHHINIH 8O, DH00HIW. DEPS (HSLY) FoTrond v M echHFES (D HDESHID

=) z:ﬂené.%uga’m.

(or)
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AdiKavi Nanayya University::Rajamahendravaram
III B.Sc. : Physics Paper VI Semester-V

Modern Physics
Model Paper
TIME: 3Hrs Max. Marks: 75
SECTION-A
Answer any FIVE questions S5x5=25M

1. Explain L-S coupling and J-J coupling.
L-S 33pgssn ooasn J-J 33ygssmesn 68y 2500508,

2. Explain Raman Effect and symmetry of Raman lines on the basis of quantum
theory.
SO0 Eacr;aﬁa"m sgrdort Trsd HOER) TPabS Tye @;ééméﬁ} DHBosod.

3. Explain liquid drop model.
55 Hoth SHrTe SO0,

4. Explain miller-indices.
g0 Srdsen Q) STS0E 3ol

5. Explain Basic Postulates of Quantum Mechanics.
5”080 RGOS0 DT, WEFEID DSdoTok

6. Calculate the de-Broglie wave length associated with a proton moving with a
velocity of 2200m\sec.(h=6.625x10*J-S,m=1.6 x 10*’kg)
2200m\sec Jriod® 0% (B%rS @r8) AEth $ort Fgsos BB,
(h=6.625x107*J-S, m=1.6 x 10?’kg)

7. A neutron breaks into a proton and an electron. Calculate the mass defect in the
reaction. (mp=1.6725x10*"Kg ,me =9x10'kg,m,=1.6747x10’Kg)
2.8 To|¥ JGS* 2.8 SrgerS (FerS Hoakn oS = DEFowod. (BTE S°Ho BEoSoHw.
(mp=1.6725X 10?’Kg , me =9x10'kg,my=1.6747x10*'Kg)

8. X-rays of wave length 1.54A" are diffracted by a crystal. The incident angle 11°,
what 1s the lattice space distance.
5850 S0 8o g 1.54A° sons X-

&een DIBI0 30030, 58585011V me woss srvIs: LHrHH.

SECTION-B
Answer any ALL questions 5x10=50M

9. (a) Describe stern and Gerlach experiment. What is its importance?
R5)TEE (BT DSCoTod. & (BT (Fednggd 2Dd?

(or)

(b)What is Raman Effect? How it 1s experimentally studied.
o308 $OE0 ©IrIM? oA (P FroiSorr DB00[od.

(% scanned with OKEN Scanner



10. (a) Explain De-Broglie hypothesis for matter waves. Derive an expression for

De-broglie wave length.
B BBoriswe %H00d & B $080)S DSBoTol. &-Bh SBoK FusE JLmo eemBoHIw

(or)

(b) Explain Devison and Germer experiment for detection of matter waves.
B SBorredh S00He% EdaS NYS (HIrrY) DS00HHw.

11. (a) Derive Schrodinger’s time independent wave equation.
=00 08 el D8 |r&ond 8o SDESRSNS Sa>)R03HIw.

(or)
(b) Obtain an expression for the energy of a particle in one dimensional potential

wall.
DE EFHE PDYAS LrHInS*Y Seain T ¥88 IDEBHID Tolod.

12. (a) Explain magic numbers using nuclear shell model.
Bo|K¥ €88 Idoraed 63@PN0d SRl Soggedh DHIoToE?

(or)
(b) Explain Gamow theory of a —decay.
- §pd D¥aPod® AIr drodind DBOoW.

13. (a) Describe laue method for the study of crystal structure.
BE Joesos Joxohod o3 (BB S8o50s?

(or)
(b) What is super conductivity? Explain Meissner effect. Mention the properties

of super conductivity.
@8 TerEEo SMan? 90 ey DH00HH. 08 I FOROR0 Se)E.

(% scanned with OKEN Scanner



AdiKavi Nanayya University::Rajamahendravam
I1I B.Sc. Physics Semester-VI (Model Paper)
Elective Paper —VII-(A):Analog and Digital Electronics
No. of Credits: 03

Note:- Set the question paper as per the blue print given at the end of this model paper.

Time: 3 Hrs. Max. Marks: 75SM

Section - A

Answer any FIVE questions S5x5= 25M

1. Draw the symbols of LED, LDR, photo diode, diode and their typical
applications.

Define CMRR and slew rate.
Explain the concept of virtual ground.

Draw and explain how the op-Amp acts as voltage follower.
Compare different logic families.

Calculate VO for the circuit below for V1=5v and V2=2v.
Draw and explain the pin diagram of IC555.

Design 2 bit Binary to gray convertor.

SO BN M W N

Section - B
Answer ALL questions. 5x10=50M

9. (a) Explain the operation of enhancement MOSFET and draw its drain
characteristics.
(or)
(b) Explain the operation of LED and draw its characteristics and state its
applications.

10. (a) Explain the block diagram of Op-Amp and differentiate. Ideal and
practical characteristics of Op-Amp.

(or)
(b) Explain the characteristics of Op-Amp IC 741.

11. (a) Explain the following applications of Op-Amp.
1. Inverting amplifier.
1i. Summing amplifier.
(or)

(b) Explain the op-amp as comparator.

12. (a) State and explain internal architecture of IC 555 and explain its
applications as astable multivibrator.

(or)
(b) Explain about TTL NAND and NOR gates.
13. (a) Explain conversion of JK flip flop to D flip flop.

(or)

(b)Explain the design of code convertor
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AdiKavi Nanayya University::Rajamahendravam
Semester-VI (Model Paper)
Elective paper-VII (B)-Material science

Section-A 5x5=25M
Answer any F1VE of the following
1. Explain Write's law?
000 000000D® LooooOm:
2 Eﬁ’rﬁg;ﬁslgl_g]rt_ note [}ﬁl types of mechanical tests?
3, Explaln clasives-Mosotti equation?
[0 0000 OO0 00mED oooaonCm

4. Explain diffusion in solid-Fick’s law of diffusion?
0000000 OI00OmoOCn 000 00 Coomon im0, dom

5. Write mechanical properties of engineering material?
00000 OmoODihToooD DoopoT™ 0 fond CMdm

6. Define dielectric constant and polarization?
(1l O (Caion fnom Conooim 0o 0od oo
7. The dielectric constant of water 1s 78?7 What is its electrical permittivity?
101 I 0IOnmD. Grinon 0o o oo 000m 0o [omoon oo
8. How par magnetism can be explained Quantum mechanically explain?
[N0000 COmOnnoD i Donomn. om0 oonmor ooonooor

Section-B
Answer ALL Question 5x10=50M

9 (a) Ex lain various types ﬂf bonds in crystals?Expalin their properties?
DE (0mo00n 0o 0oa ’]y] 100 dl000ioo ]Ii]y ¥ EE

(ﬂr)
(b)Describe the classification of materials?
(I O0M0 QTMINOMC oooooorm
10 (a)Write about various types of crystals defectives?
T 0NN 00 O0n- 0nocr ooonoodm

(or)
(b)Briefly explain Hysteresis and also give their loss of energy?
]y__ l_? il ]y] (00 00 0 0o ooC _]% 24

11. (a) Write various mechanical properties of materials?
(OO0 (O oo 0oio Dooen dojod? booooom;

(or)
(b) Write about mechanical tests?
(0000 0000 00 1o00mom
12. (a) Descrlbe lang]evm theory of diamagnetism?
(M _ 00 QO00WC Oomon Oonomr

(or)

(b) Explain Weiss theory of dia magnetism?
(00 OOWODMm 000t 0ODOM0 oomon 0ooooom

13. (a) Explain What is dielectric polarization? Explain various factors effecting
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Adikavi Nannaya University :: Rajamahendravarm
II1 B. Sc. Physics : Semester-VI
Model Paper
Elective Paper-VII (C ) - Renewable Energy

Section-A 5X5=25M

Answer any FI1VE of the following.

L,

Draw the energy flow diagram to the earth.

. Write a short note on depletion of ozone layer.
. Discuss energy consumption in various sectors.
. Explain energy resources available in India.

. Write applications of solar cooker.

. Write any six applications of wind energy.
. Write the uses of hydrogen as fuel.

. Write a short note on sources of biomass.

Section-B 5X5=25M

Answer ALL questions.

9. (a) Discuss about role of energy in economic development and social transformation

9

(or)

(b) Briefly discuss about global warming

10.(a) Discuss Global energy resources coal, oil, natural gas nuclear and hydro electric

Power.

(or)

(b) Write need for use of new and renewable energy resources

11.(a) Briefly discuss about solar energy and also its applications

(or)

(b) Write the principle of wind energy conversion and also briefly explain for it
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12.(a) Briefly explain about tidal energy technologies

(or)
(b) Explain the history of hydrogen energy —Hydrogen production methods

13.(a) Explain Aerobic and anaerobic bio-conversion

(or)
(b) Explain operation, properties and characteristics of biogas
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AdiKavi Nanayya University::Rajamahendravam
III B.Sc. Physics Semester-VI (Model Paper)
Cluster Paper —VIII-(A1)

Introduction to Microprocessors and Microcontrollers

Microcontrollers
No. of Credits: 03

Note:- Set the question paper as per the blue print given at the end of this model paper.

Time: 3 Hours Max Marks: 75M

Section — A
Answer any FIVE questions 3x5= 25M

1. Classify different types of microprocessors.

2. Explain flag register of 8085 microprocessor.

3. Write an assembly language program for addition of two 8-bit numbers with
the help of flow chart.

Explain any four directives of 8085.

Write an assembly language program for factorial of a given 8-bit number.
Briefly explain intercepts of 8085.

Explain the process of interrupt service routine (ISR).

0 caeli SN TR e

Define dissembler & simulator.

Section — D
Answer ALL questions. 3x10=50M

9. (a) Draw & explain the architecture of embedded system.

(or)
(b) Explain elemental description of embedded processors and
Microcontrollers.

10. (a) Draw the pin diagram of 8085 microprocessor &explain each pin function.

(or)

(b) Define instruction & explain instruction set of 8085 microprocessor.
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AdiKavi Nanayya University::Rajamahendravaram

III B.Sc. Physics Semester-VI
Cluster Elective Paper VIII-A2

Computational Methods and Programming
No. of Credits: 03

Note:- Set the question paper as per the blue print given at the end of this model paper.

Time: 3 Hours Max Marks: 7SM

Section — A
Answer any FIVE questions 3x>=25M

1. Explain Data types in C language

Write a C program for converting Centigrade to Fahrenheit temperature with
output.

b

Explain break and continue statements in C language
Explain about Input and Output functions in C.

Write a program to find the factorial of a given number.
Write a program to sort the array elements
Explain Linear Equations.

90 i G B g b0

Explain the concept of Linear Interpolation.

Section — D
Answer any FIVE questions. Sx10=50M

9. (a) Explain any Five Types of Operators in C language with examples.

(or)
(b) What are the storage classes available in “C” ? Explain.
10. (a) Explain Input/Output (I/O) statements (functions) in C language with

examples.
(or)
(b) Explain Conditional control statements (IF, I[F-ELSE, ELSE-IF ) with
examples.

11. (a) Explain different types of Iterative Statements with example.

(or)

(b) Write a C program for multiplication of two matrices.

12. (a) What 1s Function? Explain different Categories of functions

(or)
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AdiKavi Nanayya University::Rajamahendravam

III B.Sc. Physics Semester-VI (Model Paper)
Cluster Elective Paper VIII-A3

Electronic Instrumentation
No. of Credits: 03

Note:- Set the question paper as per the blue print given at the end of this model paper.

Time: 3 Hours Max Marks: 75SM
Section — A

Answer any FIVE questions 3x5=25M

1. Give any ten specifications of multimeter.

2. The expected value of the voltage across a resistor is 80v. however, the measurement
gives a value of 79v. calculate
1)  Absolute error
1) % error
i11)  Related accuracy

1v) % of accuracy

Write the advantages and performance characteristics of electronic voltmeters.
Draw the block diagram of basic CRO and explain each block.

Explain how frequency can be measured by a CRO using lissajous figures.
Draw the block diagram of ramp type DVM.

Mention any five requirements of a pulse of pulse generator.

08 el GG jEh R

Explain the working of distortion factor meter.

Section — B
Answer ALL questions. Sx10=50M

9. (a) Explain basic DC voltmeter and derive the expression for series resistance (Rs).

Calculate the value of multiplier resistance on the 50v range of a DC voltmeter that
causes a S00pA meter movement with an internal resistance.

(or)

(b) Explain the specifications of multimeter and their significance.

10. (a) Draw and explain permanent magnetic moving coil (PMMC) movement.

(or)
(b) Explain the advantage of electronic voltmeter over conventional multimeter for
voltage measurement with respect to input impedence and sensitivity.

11. (a) Draw and explain about cathode ray tube(CRT).

(or)
(b) Draw and explain the block diagram of digital storage oscilloscope.
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AdiKavi Nanayya University::Rajamahendravaram
Semester-VI (Model Paper)
Cluster paper-VIII-(B1) Fundamental of Nanoscience

Section-A

Answer any FIVE of the following 5x5=25M

1.

2.

Define insulators, semi conductors and conductors ?
Alavid D& S =ren ofTIrren HOW FTrEwS KD,

Write about crystal structures?
DYBE Aoeyeasin 1RO (FEcinw.

Briefly explain Bionano materials?
£33 Sropen 1109) (A0S,

Write the molecular weight of polymers?
OO @) ex0gTESnD Ben)Sw.

Write the applications of polyethylene?
FOHI G eHILTOH BenHHw.

Explain about Teflon?
SPT 1Y) (Ieckui.

Explain single electron transistors?
D8 OES (ErYYEH KrY) (FeasnSn.

Discuss about stainless stells and its alloys?
oS 85 9 Hoain T MFHS FeoDH DI,

Section-B

Answer ALL the Questions Sx10=50M

8.

10.

11.

12

13.

(a) Basic concept of quantum well and also write development of quantum structures?

SXo&0 @) (FHNE errdHn HOWL sHoo Joessin D) ﬁe}%:} Hr0) Senyw.

(or)

(b) Explain one dimensional and two dimensional Nanostructures?
> Joegssn @Y Y SOy BSH JoSH 1KY (FPckww.

(a) Write about carbon Nano tubes and lones?

S)S ) T LS Dok &6°F) 1Y) BenHdw.

L=t
(or)

(b) Explain Nano materials for molecular electronics and opto electronics?

FI Sorore Bn) e oI HOc» 6 Je=AERDH DH00HHD.

& el L] &

(a) Discuss step polymerization and coordination polymerization with one example

each?
2D FODOEBmI HOWD HHIH FODOEEHIVD 2.8 GTFEnd Tk,

(or)
(b) Explain Determination of molecular weight of polymers by viscometry and
osmoetry?
%@%éé sobdin | B8N ﬁ%’:@ oegoe RO Gw¥) evssgrEdain:d ﬂ%moiﬁ&aﬁn.

(a) Briefly explain about semiconductors?
@g aerEren 0 (FRainai.

(or)
(b) Explain construction and working of Gyroscopes?
DEPI)DE Jomasin S0 SHT DgrPints DSoSHw.

(a) Briefly explain carbon implant material and polymise implant materials?
S mopots Hoaw OB w00 Swrgre 1KY (IS0,

(or)

(b) Write about soft tissues and Hard tissues replacement implants?
Y Emeroren, 503 Snarood 2 e PSP FohI.

AdiKavi Nanayya University::Rajamahendravaram
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AdiKavi Nanayya University::Rajamahendravaram
III B.Sc. Physics : Semester VI
(Model Paper)

Cluster paper-VIII (B3) Applications of Nano materials and Devices

Section-A 5x5=25M
Answer any of FIVE of the following.

1.write the optical properties of hetro structures and nana materials?
> Soeopen S0 erdah Jomeren @nY) Hin Foosh BuHio.

2. Explain columbo interaction in nanostructure?
PN Rilméeaaﬂaaaioﬁa G Senow @éq;meﬁ} Se03ya00.

3.Explain coulomb blockade effect?
Fenon erEh (Dgrdan (Feaindv.

4. Write the application of nano particles?
TS Seren @Y eHSsTro%H Ben)E.

5. Explain single electron transfer devices?
¥ YT IrC)E N (Fechnw.

6. Discuss dynamics of nano materials?
T3 DaegEne KSID KRY) |Iecinsn.

7. Explain Nano medicine?
TS Sothess DBBoHSw.

8. Discuss single electron device in Nano electronics?
38 QYTAEFoH JE ol SenHiw.
Section-B
Answer All questions S5x10=50M

9. (a) Explain the concept of dielectric constant for nano structures and charging of

nano structure?
oI o= BwE) AgDES QoPoEHm BN es3ES505 Krgy DSBooRm.

(or)

(b) Write about Quantative treatment of quasi-particles and excitims?
SPR) Seasioen sp0cin &OEE Headddrad)Ed Hrl) JH00Ew.

10. (a) Briefly explain about Hall effect?
555 | SgrSSw K0) (i,

(or)

(b) Determination of carrier mobility and carrier concentration?
IrHE DY EBDE HOEH IrHEDH MEHH DS00HEIw.

11. (a) Explain optical switching and optical data storage?
&HSes DeFyoh B FHSes Vexen DSBoSHS.

(or)
(b) Briefy explaination about Nano electro mechanical system(NEMS)?
T D Ao BN BenHw.

12.(a) Write about electric structure of Nano crystals?
I HBES DoY) D% JoEeEnd KrY) DS00DEW.

(or)
(b) Explain spintronics, spintronics device and also write its applications?
(FDerd B8 — (giverrd)EEn D0AW TP @NICT O D00,

13.(a) Draw the Biological building blocks size of building blocks and nano structures?
> Jouesdin oo HYCR erf) @) darStes DR &rf JoIrnI (FeaknSn.

(or)

(b) Explain Nano material in drug delivery and therapy?
0w BENL 0N FE1J0 TS é::ﬂ::;ﬂeﬁa =0y 2R30oHaw.
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Adikavi Nannaya University :: Rajamahendravarm
III B. Sc. Physics : Semester-VI
Cluster Paper-VII (C1) Solar Thermal and Photovoltaic Aspects

Section-A 5X5 = 25M
Answer any_EF]LVE of the following.

1. Write short note on selective surfaces preparation and characterization
2. Define solar constant also derive the value for solar constant

3. Write the definition for fin efficiency and collector efficiency

4.Write a short note on solar cells.

5. Discuss various types of interfaces

6. Write about solar module protection.

7. Discuss various types of SHWS (Solar Hot Water Systems).

8. Write short note on solar drier.

Section-B 5X10=50M

Answer ALL questions.

9. (a)Briefly explain about pyro heliometers

(or)
(b) Define Kirchhoff’s law and also derive the relation between absorptance,
emittance and reflectance

10. (a).Discuss about temperature distribution in FPC

(or)
(b) Briefly explain about liquid heating type FPC.
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11. (a) Explain variation of efficiency with band —gap and temperature

(or)
(b) Define Photo Voltaic Effect. Write the equivalent circuit of Solar Cell.

12. (a) Write down the steps involved in the fabrication of solar module

(or)

(b) Explain solar PV system and also write its components

13. (a) Explain solar hot water system (SHWS).

(or)

(b) Explain Solar thermal power generation.
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9.

Adikavi Nannaya University :: Rajamahendravaram
III B. Sc. Physics : Semester-VI
Cluster Paper-VIII (C2) Wind , Hydro and Ocean Energies

Model Paper
Section-A 5X5=25M
Answer any FIVE of the following.

1. Write a short note on wind generations.

2. Write the Aerodynamic design principles.

3.Explain maximum power coefficient.

4.Discuss wind energy in India.

5.Write about site selection of pumps and turbines.

6.Explain the elements of pumps and turbines.

7.Write any six applications of OTEC. OTEC

8. Write the applications of wave energy.

Section-B 5X10=50M

Answer ALL questions

(a) Write the general introduction, types and classification of WECS

(or)

(b) Explain the nature of variation of wind speed with height from the ground.

10.(a) Explain axial momentum theory to analyse the aerodynamics of wind turbines.

(or)

(b) Discuss about rotor characteristics of a wind turbine.
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11.(a) Write the principle of wind energy generation also briefly discussion about it .

(or)

(b) Explain Environmental impacts of wind farms

12.(a) Explain overview of micro, mini and small hydro systems

(or)
(b) Explain speed and voltage regulation.

13.(a) Briefly discuss Electricity generation methods from “OCET”

(or)

(b) Explain wave energy conversion devices and also write its advantages &
disadvantages
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Adikavi Nannaya University :: Rajamahendravarm
II1 B. Sc. Physics : Semester-VI

Cluster Paper-VIII C3 - Energy storage devices
Model Paper

Section-A 5X5 =25M

Answer any FI1VE of the following.

1.Discuss various modes of energy storages.
2.Discuss need of energy storages.

3.Explain about lead acid batteries.

4. Write the applications of Batteries.

5.Definition for Fuel cell .also write difference between batteries & fuel cells.

6. Write the advantages & disadvantages of fuel cell.

7.Explain alkaline fuel cell.

8. Write applications of fuel cells.
Section -B 5X10 = 50M

Answer All questions

9(a) Briefly discussion on electrical & magnetic energy storages

(or)

(b) Explain briefly discussion on Thermo- chemical energy storages

10.(a)Discuss Solid — state and molten solvent batteries

(or)

(b)Explain Role of carbon nano tubes in electroodes
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11.(a) Briefly discussion on super conducting magnet energy storage systems (SMES )

(or)

(b) Briefly discuss about super capacitor.

12.(a) Explain principle and working of fuel cell.

(or)

(b) Write the Performance characteristics and efficiency of fuel cell.

13.(a) Discuss various types of fuel cells

(or)

(b) Explain proton exchange membrane fuel cell & also write its applications.
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