| Semester

PHYSICSH
M echanics, Oscillations and Waves
Time: 3 Hrs Max. Marks:60
Instruction: Answer should be written completelther in Kannada or in English.
TN -
PART-A

CIRTYTROR DX TBROR L3I0 JI[IR ©T> W08,

Answer any five questions. Each question carriesmsirks.

1. 8 8N TesTenvRy RIS

i) v=voe-kt

i) x=vok (1-e-kt)

Derive the above equations with usual notations. 6
2. BB DBy wBRE WPBNSOTTVER? MBFRNTY BORETWTR HTBD PBANSOTOR Qegont

WOTH BT JENREZRER) RTVTNTOZE DOT BReDA.

What are inertial and non-inertial frames of refee?

Show that two observers moving with uniform relatixelocity observe same acceleration for
a particle. (2+4)

3. 3R0XNNOTT WOBOTTEI? ZROWBROTF WOF WO NFEREFODTY WOKWD. TP BRI X
BOBSHTBRY 3 BROAIPORT VO WeTT JRWHIY, DROR.

What is Cariolis force? Write expression for Ckesoforce. Explain its application to trade
winds and cyclones. (1+1+4)
4. 30R-BHOH [ROHTIY ATRHR T DWOR. VHERMHITT VOROR WTH BI0H NeFBRCFOIY,
BEOWO.

State and explain work-energy theorem. Hence dealu@xpression for work done by a
variable force. (2+4)
5. OF &Y ©0F VO Q0BTED? HVBZR, WOBROW YVTRRTHE JeRD. MHTZ PRSI0 IT
BYROZ BWRBXH 0T BREDA.

What are conservative and non-conservative foré@e® one example for each. Show that

the gravitational potential energy increases lityeaith altitude. (3+3)

6. Beane® 2,00 IorE Teedeod Roen AZF VODIEIY, ATRDA. Beane womd SoRTW Tegheod
Roden VIR TwPod Beomm Tesdeod Fokert RFZF "X 0T ZREDA.



State the law of conservation of linear momenturrafeystem of particles.

Show that the linear momentum of a system of gdegiis equal to the linear momentum of
the centre of mass. (2+4)

7. 2.0 RRBO 2YOH PR BRIW OOWRF  ATROTTIY, EIERLY TRA.

State and prove the theorem of perpendicular @isoonent of inertia of a plane lamina.

8. 0¥ Rong WOI0H W Jed. IV o WINPT LW FX B MeFEeg0IY
B[BOWD.

Define simple harmonic motion. Derive an express$mrthe energy of a particle executing
SHM. (2+4)

QPR

PART-B

BRHTR WY TFRER, 0ZOL. TS TJX OB GoBRLD.

Answer any four of the following questions. Eaclesgion carries five marks.

9. 120 % WO WO TRDT S 3 FFoRNLw JodeeNATeN BT Reney 30 -1 SNTI3.
00 TRODODTY BORBHRWD W) 3 FIo@Nd I0BT WTT ROBNBWIY OB BRAWD.

5

10. A force of 120N acting on a body for 3 segamts it a velocity of 30m/s. What is the
mass of the body? What is the momentum of the bdye end of 3 sec?

0.28 20 ©O3TTYTOT 19823 I3 150823 gaémmg NTB RRePNE IRHT 9BRFHD WOF) 0.25
00.23 3RTY FTDWNTWIZR. THOTF, VODTIOFRTY, F0RSLRWD. RN wF WILE wo3TH)
WRFEOTT SIYNY mz,ﬁiS ROR SIREED VOB FOR 2BOWD. 0=9.83/2 5

11. A sphere of mass 19 kg is attracted by anaipleere of mass 150kg when their centres
of separated by distance of 0.28 m with a forceabtyuthe weight of 0.25 mg. Calculate the
gravitational constant. If the distance is halwetat would be the force? Given g=9.8m/s2.

5 L ARBO wOTY, woIcseeNd 0.138 T[0T w.om wERy tedn widbrobennd. reed
WY WY IR PR JT0FF 0.4 SNZY, O[NY DG A PRET VOBIY FORERLROWO
0=9.8 &-2.

5

A block of mass 0.1kg is held against a wall bylgipg a horizontal force of 5 N on the
block. If the coefficient of frictions between thall and the block is 0.4 what is the
magnitude of frictional force on the block? g=9.8-&h 5

12. 10 823 ZROedOINY wOomd RTPS WORTY 3 & WZE T0R FZOHHOT SRR TFLRNG.
0.2 32 TRPedR)Y womd THOREY 20 &/ RenuQ VTP 80T TOILNT.



©)RTYT We® NYAT WeNTY, FOBBROWD.

) QRN PREVBODNY, TORSFSTT BFOD YFZODTY FOBIEROWD.

A sand bag of mass 10kg is suspended with a :iqndtring. A bullet of mass 0.2 kg is fired
with a speed 20 m/s into the bag and stays iaige Calculate.

i) the speed acquired by the bag.

i) the energy converted into heat in the collision 5
13. 2,00 TR 0=363/20 £92/3, BENETTLBOZ dTOMOETZW. 5 RFoRMNY F0ZT 3ol ZREALOD
Ben Ty RO VLSRR, BOBIRROWD .

A particle starts rotating from rest accordingtie tealation

0=3t3/20 — t2/3, calculate the angular velocity andular acceleration at the end of
5seconds. 5

14. 2,000 ¥E ©08 e QOE IVONE FLe0ITHRRY, 83 FNFTHTY RRWAT.

&=5,3%3 2 {& 0.03 ® 600 B DI & (We)eNFY (RFOR)IY V:. STOMIT, ITORTRT 03
BOWI WO, QINTY, SR.

The equation of wave on a stretched string is ghweg=5 sin 2 {t 0.03 — x 600. Where x and
y are in meters and t is in second. Find wave leraghplitude and frequency. 5

QePn-2

PART-C

RYRTTL DT BIFGRY wZ0L. [ TP S0 SOINLY.

=

Answer any five of the following questions Each sjien carries two marks.

15. 23) 2POWO ARWN BEWHRNL QY HRNCY TRORIN. 8 T C3NT ©03)
2,8eeN3ZE ? (2)
@@ pr)

When a bomb explodes, the fragments go in all ioles. What remains constant for entire
system?

&) P AT 2B WREITR HORIoD AODIF) WFPoDTLITWOE? DFOA. (2)

In Newton’s second law of motion valid in theaiing frame of reference? Explain.

) BReReod Beriwy) s, ITNCLD WHTe? DROR. (2)

Can angular velocity be negative? Explain.

%) CImRYTEe BEMHBE WORCID X0Y BoNE HORCIPATIBORE? QTOS. (2)



Can we call any to and fro motion as simple harc@kixplain.

%) PREB S[BET WO AW, DWOA.

Friction is a necessary evil Explain. (2)
%) W[IHFTORY, A0RNTY BORETT 3o WerteedTe BROHTOIZWODE? HWOA.

Does a particle moving along a circular path witlifarm speed possess acceleration?
Explain. (2)

0) TYWERACHST CINT TORPERY BFHF0IR0HT iy B3R BTN, ?

When is the Hamiltonian equal to the total enerigg system/ (2)

) ©F 3T0MNL TE UFme WRONY DRV WO TFNY. dWOA.

Transverse waves cannot propagate through fluijdain. (2)

Il Semester
PHYSICSH |
Properties of Matter, Heat and Thermodynamics

Time: 3 Hours Max.
Marks: 60
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PART-A

36N3 TBNYY CIRYRTTR D [IURY L0I0L. T TP GO oI,

=

Answer any five of the following questions. Eactesfion carries six marks. (5x6=30)

1. 8) ORI SRCFBRTY JRLL TBY VG0 VBMWE V3.
§)  20m> J0B0H DHIFWS STIECH WOOIONE REFEREFODTY, BHWD.

a) Define Poisson’s ration and mention its limits.

b) Derive an expression for the couple per unit tefsd wire under torsion.  (2+4)
BROAD THT CeaBNS HOBTED? WOW ROBUT WERY IRGREWR BEINT TR BRCIFRO

2.
RRZH, HISR.
What is meant by streamline flow of a fluid? DerReiseuille’s formula for the flow of a

viscous fluid through a narrow tube. 6



3. AT ZRNS NG QOXT $0Z0F DewsdH; FFSTI, TV-3RF YD JoSRMT BJHZSWOT
DEFOWRT WA NeF'E BFET TeZ D=OR.

Describe with necessary theory, how the interfaeiasion between any two liquids is
determined by drop-weight method. 6
4. 2,00 SROT HDAI B0eXD RVFBBFRTY TR R WBE NeFBRe30NTY TWOWD. WEDAT

XooXD RNIT[ET TJeStecesy) 3T 0300w WOBNYT, BTJOOWROIT, 3.

Define mean free path of a molecule in a gas ataimbBn expression for the same. Discuss
the factors that affect the mean free path of eemade. 6

5. %) 40 T B J0eeY BZENYEI ITABIY 394

&) ATReE WERRBODY YOS IOIT TR NeTFEREONTY [BWD.

a) Distinguish between isothermal and adiabatic preees

b) Derive an expression for the work done during aatatic change. (2+4)
6. ) F TJWOIB AVRI0D AONRDRIY YR FFY 207D TITeLT, TODFARERTWOID DTEIOD

AODNTRDTTY, DT WO, HTWOA.

£) T/’ WRTERTY, WFF-Q0RED TesRUZTW TR BETRA WWZY WTT DAL
BO3REWNTT JIODTY, BF IRROIH D0 TRA.

a) State the second law of thermodynamics and explay the working of a refrigerator
does not violate the second law.

b) Represent carnot cycle on a temperature-entt@gyam and prove that its area represents
available energy. (3+3)

7. SREHSF FTIOIE HOWOFNYRY, LY WFTWOR IPINYOT IR

From four thermodynamic potentials. Derive Maxwsethermodynamic relations. 6
8. Q0TI Y BOBORTN WMFIT WROTY, I BODF IVFBHBODTY, VIRT UIT RaheS

JPFR, B0 RPRYRY 89R.

With a neat diagram, describe the principle andkimgrof Linde’s air liquefier. Mention its

advantages. 6

QPR

PART-B

BRPTRAR Y JFRTIY 0302, Td IJJR DT> WOINW.

=

Ot388 WID W0HE THRLNDE]. QWYY BHREDDES QWBBOY 3L 3WRY.
(455=20)



9. 0.5 m. GzAY 2AAVAAU 1 m m wee?A&2AAY.AT GQIEA VAMVE EAZAEAAR 2 kg
VAZEPACAZA JVEAIAA®ANOZE VAAWAIAA®e +EARj1zA +tAQUAIAAEAAR ~ EPAI
aAiAr q=20x10 10 Nm?2.

A steel wire of radius 1 mm and length 0.5 m isaged by a constant weight of 2 kg.
Calculate the energy stored in the wire. q:20x1Nﬂr&2.

10. 2AAIAAA2AAAGA®ZA MVAUQAQIAVA 980 Nm—2 °EZAAN MvAUr«gAA2A
MAzAA oAJEA mASAQEA gAAzsAzCAzZA E/EQA A/E AA2A ¥Ase®dzA 2EAUAZA
¥Az2AIARAEAAR ~EPAI 2AiAr. AjEA AAzAsevE=1000 kgm, g=9.8 ms2.

Calculate the velocity of efflux of water from ankain which the pressure at the orifice is 980
Nm-2 above the atmospheric pressure. Density térw@000 kgm-3, g=9.8ms-2.

11. A§AnEA UAAVETAIAAegAARA °EaNEA MvAUgARAA, 80&kgm-3
AAzAzVEAIAAAYAT 0.2 m JVAUgAZA JUEU AUA sAzA MVAURPE] A2AARAVZE.
AS/EnEA zAaAPAZA 2EAAT EaOE EVAEVA2AA 0.075 NhEZAY°e, ASAREA
UAAYETAIAA waed&2AEAAR PAAGAA»r-Aj g=9.8 me2

The excess pressure inside a soap bubble is eqtred pressure of 0.2 m height of an oll
column of density 800 kgn?’. If the surface tension of soap solution is 0.8m5-1, find the
radius of the soap bubble. g=9.8 _#s

12. 27 C £A°egAAcA atduAD ¥AxrAiAtzA VEARA«®EzA WANAAEAAR
aAAE®UAVAzAQIAVA 1/5 gApAAO UAvA=PEI  AAPAAavAUE/EYA™ AVZE.
EzAgA ¥AjuA2AACAZA GAMAUAA2A GuAUVE 2AAVAAU Ca®zA EAA™ E J AVzZA
PAAIAASRAEAAR ~ EPAIRAIAr. r=1.4 R=8.31 JK-1 mole-1.

A certain quantity of dry air at 27C is compresaddbatically to 1/5th of its original
volume. Calculate the resulting temperature andkwlone on the gas. r=1.4 R=8.31 JK-1
mole-1.

13. MAzAA GuAUAIAAAVAa2AA ¥Azew D2AVASEAZAE 200 J BAU+AQUAIAAEAAR
AAAE®CAZA »Aj, 120 J GUAU+AQUAIAAEAAR PA/E¥APEI vAYSAPAAVAUZE.

CzAgA A2AAXAGSRAEAAR ~ EPAIRAIAr. 2AA/E®zA GUAUVEAIA 600 K DVzAY©g,
AiAAAvAzezA A2AAxAGS2AA 0.6 DUA®A, PAAE¥AZA GUAUVEAAAEAAR JUAAD

vAVI A'EAPAA?

A heat engine absorbs 200 J of heat from the s@mdeejects 120 J of heat to the sink in a

cycle. Calculate its efficiency. If the temperatofghe source is 600 K, by how much should
the temperature of the sink be reduced so as tease its efficiency to 0.6.

14. d®JEAPAZA Co®?2AA-100 GUAUVEAIAA®E O i-xA2AA ASIUAATPEAIAAEAAR
SE/EACZAUA GAMAUAARA GUAUVEAIAA §zA~ A2AUEAIAAEAAR — BAI 2AiAr.
©gAQEAIAA JgAgAA ¥A+AEdUAYLA 2AAzsEE EgAA2A MvAUQAzA®A&vAS A 50



d®JEAPA Co®zA 2AdAgAgirA™ T tUgAUAYLAA =0.0247 Nm4 fae2, b=2.6 x 10-5 m3
mole-1, R=8.31 JK-1 mole-1 Ca®2AA GuAUVEAIAAPEZANYZA CxA2A vVAUAAIPE
vEZAEAj AAVAUZEAIEAA? 1 atm=1.012 x 105 Nm-2.

Calculate the change in temperature when hydrogersgffers Joule-Thomson expansion at
-100C; the pressure difference on both sides opling being 50 atm. The Vander Waal’'s
constants for hydrogen are a=0.0247 Nm4 mole-2,60x40-5 m3 mole-1, R=8.31 JK-1
mole-1 atm=1.012 x 105 Nm-2. Does the gas exh#atihg or cooling effect?

«"'sAUA-1
PART-C

AiAIA2AAZAZAGAZE LzAA ¥Az+ERUAVAEAAR GVAUL. ¥Azew ¥Ae+ERUE JgAgAA
CAPAUAVLAA.

Answer any five questions. Each question carriesrmarks.
(5x2=10)

15. a) DAIAAVAPAgAZA CqAD sAUARAAYLAT MAZAA GQIEA VEE ™ EAIAA“e
GzAY«gAA2A ¥A+AE3*AA DYVAZAAVE §YA A~ AUAAVAUZE «2Ajt

b) gEE¥SA iEA UAAAQAA PE/EYVLARE DPAgAzA°@gAAVAUZE,
UEAAYAPAgARAVgAALAAC®E. KPE?

C) "SAEAAIAAEAAR GYAA2AAZAJAZA VEARAAZA »r¢nOgAAVAUZE. KPE/
d) MAZEA GpAUVE 2AAVAAU zAze?A&gA2 EgAA2A KPALA 2AARAU ¢é2ALA
Co®UA%UE A2AA2AV GuAURAEAAR °AAazAUA, AiAIA2A Co®AA °EaN£A
GUAUVEAIAAEAAR ¥AqEAIAAAVAUZE aAAVAAU KPE?

e) mMEEgE/EAzAA MEZAACEEAZAUA CzAjAzA °EAEgASgAARA UAAIAA
GUAUVEAIAAA AAVAURAAAVAUCEA UAYAIAA GUAUVEVAVA PAr 2EA
DVgAAVAUZE. «@AjL.

g) d®RJEAPA 2AAVAAU »A°AIAAA Ce®UAVLAA PE/EO0ArAIAA GUAUVEAIAAEAAR
O i-xA2AA AEi »UAATPEAIAAEAAR MYZAUE/EAGAUA GuAUzA YjuA2AA2ALAAR
¥AaezA25 AAVAUZE @AJL.

h)AIAIA2A GuAU¥AzZA®EAZA AEZAPAAPA C)UgEAAUAU »UAIPE D) O I-
xARAA A£i ¥AjuAPAAUAYAeM §zA~ AUAARAAC®E wist,

a) In a girder of rectangular cross-section, the lorside is used as depth. Explain.

b) Why is a rifle bullet made cylindrical and not sghal?

c) Ploughing of field retains moisture in them Why?

d) Equal masses of monatomic and diatomic gases aathe temperature are given equal
guantities of heat. Which gas will undergo a lartgenperature rise and why?



e) When a type bursts, the air coming out is coolanttie surrounding air. Explain.

f) Entropy of the universe always increases. Explain.

g) Hydrogen and Helium gases exhibit heating effedteMmdergoing Joule-Thomson
expansion at room temperature. Explain.

h) Name the thermodynamic function that remains consta(i) an adiabatic expansion (ii)
Joule-Thomson effect.

Il Semester

PHYSICSH I

Electricity, Magnetism and Radiation

Time: 3 Hours Max. Marks: 60
Instruction: Answers should be written completeipher in Kannada or English.

PART-A

"SAUA-J

Answer any five of the following questions. Eactesion carries six marks. (5x6=30)

PEYAVEA ¥Aze+ERUAVIA R AIAIA2AAZAZAgA/E LzAA ¥Aae+ERUAKEAAR GVAUJL.
¥Azew ¥Aae+ERUE DgAA CAPAUAYZAA.

1. State and prove maximum power transfer theomhshow that emf of source

E= 4Rth P max. (4+2)

UAjuAx +AQU 2AUASRAUE ¥Aae2EAAAIAAPAEAAR 2A8TAL CAUAE A¢iit. E=4Rth P

max.JA§ UAtAVE ZEAQUAIAAEAAR ngA/E!L,

2. State Biot-Savart’s law. Obtain an expressiaritie magnetic field on the axis of a current

carrying solenoid. (1+5)

SAIEAEOA- A2Amid cAIAA2AA2AEAAR ogA/E!L. «zAA&vi CAJMAAWUgAA2A

ACEAAIAAGIEA CPA&zA 2EAA™ E AIAIA2AAZEA ©AZAAEAREA

PAAVAPE&AVAaPE] UAtAVE AAQUAIAAEAAR ¥AQE-A).

3. State Faraday’s Laws of electromagnetic Induact@btain expression for Induced emf.
(2+4)

¥sAAgAQEAIAA «zAA&zZAAIAA AIAWAAIAA ¥EaAgAuA aAiAA2A AUAVLAEAAR wysl,

¥EaeAgAuA«zAAGZAN®PA S®PEI UAtAVE AAQUAIAALAAR 2AA&vAWUL.

4. Derive the Maxwell’s Field equations: (3+3)

.D=p and .B=0



.D=p 2AAVAAU .B=0 JAS 2AiA8PIiRE i£A PEEAVAze A«RAgAtUAYLA
ou AawUAIAAEAAR §gE-A.

5. Obtain an expression for decay of current irReclrcuit applied with d.c. emf, represent
graphically. Define time constant of LR circuit.. (4+1+1)

LR «zZAAREAGAQA®PEI £EAQA «zZAAGZAN®PA 8®2ALAAR CEAENZAUA

QeAtA AA2A «zAAGWUUE UAIAVE EAQUAIAAEAAR ¥AQE-A],

UAtAVEZAAQUAIAAEAAR D™ EARzA 2AAZE®PA ¥Azewotil. LR AAALAGAqA®ZA

‘PA® oAIAAVAAPA; JAZAQEAEAA?

6. Obtain an expression for impedance and curogrd.€. circuit containing LCR in series.

Bring out the concept of Resonsance. (4+2)

AQALA LCR «zAAGEASGAgA®ZAE ¥AAIAIASAIAA «zAA&VIUE 2AAVAAU

¥AaewgE EAzsAPE] UAtAVE AEAQUUAVLAEAAR ¥AQE-A,.

CEAAQAteAAIAA PA®AEEAIAAEAAR @A},

7. Define Peltier and Thomson coefficients. Descah experiment to determine Peltier

coefficient. (2+4)

¥E°OAIAii 2AAVAAD xAA AEi cAIAAVAAPAUAYA AapAO ngA A¥AUE oAr.

¥E°OAIAAgT cAIAAVAAPARAEAAR ¥Ase AIEAAVPA2AV PAAGAA > AIAAAZA

«ZSAEARAEAAR «@AfL.

8. Define Solar constant, Describe an experimzdetermine it using a pyrheliometer.
(2+4)

_EgA oAIAAVAAPA JAZAQEAEAA? A/EAIEAASUAU 2AIA¥APAZA ACAAIAACAZA

[EgAnAIAAVAAPARAEAAR PAAGAA »rAIAAA2A SUEAIAAEAAR «2AjL.

PART-B

"SAUA-©

Answer any four questions. Each carries five marks.

AiAIA2AAZAZAGAE £ARAI ¥Ase+ERUAVIAEAAR GVAUJL. ¥Azew Bae+ERUE LzAA
CAPAUAYZAA.

9. Find the current through 8 resistance usingrpgséion theorem in the circuit given
below.

aE AA®IAQA «zAA&eAé®zAe 8 gE AEAZsAZA 2AAE®PA °AjAIAAwWUgAARA
«zAAGWUEA ¥Aze2AIAAEAAR, CzsASgE AAYAL ¥Aa2EAAAIAAEAAR G¥AAIEEAVL
PAAQAA »r-A.



10. A Helmholtz Galvonometer has coils of circurefaze 0.49 m each and number of truns.
50. Calculate the current through the coils whicbdpces a deflection of 45.

Given: BH=0.32x10-4 T and 0= 4x10-7 Hm-1.

MAZAA °E~ T8°E/EA 10+ UAA®EEEAAAAIGIEA°e G¥AAIEEAYAAA
AAgAABAIAA AAVAUYLAVE 0.49 EzE °AUAZ CzAgA°eé 50 AvAAUUAY-2E.
°AVZAYQE, 45 «+EeApAuE §gA®A "EAPAZA «zAAGWUEA ¥AaMt JUAAD?
(BH=0.32x10-4 T and 0= 4x10-7 Hm-1)

11. A capacitor of capacitance 2 fis dischardeedugh a high resistance. The time taken for
one third the charge of the capacitor to leak iSTAnd the value of High resistance.

2 fzsAgAPAVEAIAAAVLAT AAzsAjvAae2AEAAR, MAZAA CCURQE/EAzZSAZA
aAAE®PA « AfS A”AVZE. AAzsAjvAzezA SEAA GARRA «zAABAALAZA
aAAEGAELEA MAZAA "sAUAZAPAAO EAAGA®A 12 EPEAqi "ERAzAQE
gEAEAzsAzZA "E E JUAAO?

12. A condenser of capacity 1 fis allowed to dasge through Inductance of 1 m H and
resistance of 20 in series. Calculate the frequenogcillatory discharge.

1mH¥EaeAgAPAVEAIAAAYLAT ¥EaeAgAPA 2AAVAAU 20 gEEAzZsAREAIAAAYLAT
gE/EAzsAzA 2AAER®PA 1 fzsAgAPAVEAIAAAYLAT zsAgAPARAEAR « Afd A~ AVZE.

« AdBEA DAZE EAREAZA D2AVASAPARAEAAR PAAGA»r-Aj.

13. The thermoelectric power of a Thermocoupled& @ is 9.5 v/C. If the neutral
temperature is 350C, find the power at 0.C.

GUAUAIAAAUAEZA GuAU«zAA&vi A2AAxA&S 100 C is 9.5/C. VA¥ARAIAEAZA e 9.5
v/C.EzE. vAI AU vVA¥A2AIAEA 350C EzAYQE 0.C VA¥ARAIAAZAGEA
A2AAXARSPELAAD?

14. If the average energy radiated per unit areéheosurface of the sun is 7.452x104 kWm-2,
estimate the surface temperature of the sun, asguirto be a black body. Stefans constant
is 5.67x10-8 Wm-2 k-4.

AEAAASEA 2EAA™ EAGE-AAZA ¥Aze AgA2AUAAWUQAA2A AgAAj +AQU

7.452x104 KWm-2 AZEAIAAS, MAZAA ¥AMA/ELS PAEPAUPAMRA JAZAA UAae»t,
CzAgA 2EAA™ EAOE GUAUAZA2ALAAR PAAGAA »r-Aj. (LOA¥S o AIAAVAAPA
5.67x10-8 Wm-2 k-4).

PART-C
"sAUA-1

Answer any five of the following. Each carries twarks. (5x2=10)



AiAIA2AAZAZAQALE LzAA ¥Az+ERUAYAEAAR GVAUjL. ¥Asew ¥Ae+ERUE JgAgAA
CAPAUAVLAA.

15. a) Why the plane of Helmholtz coil must be mpdrallel to the magnetic meridian?
OE A °EAEA 10+ AAgAALAIAA A2AAR2ALAAR “SAGAIAA
PAAVAPE&AVA=PE] A2AIAEAAVAgA2AVOA®A PAGAREAEAA?
b) It is desirable to have a high value of pofaetor. Explian.
A2AAxA8S cAIAAVAAPA °EZANVZAYHAAD MYZETAIAAZAA. «@AJL.
¢) In a power line current is flowing fronoNh to South, what is the direction of

magnetic field at a point above the power line?

«zAA&Vi VAAWAIAAE GVAUgACAZA zAQELPEI «zAA&WPAJAIAAAWUZE.
VAAWAIAA 2EARIQEAIAA MAZAA ©AZAAEAE

PAAVAPE&AvAzzA ¢PAAI AiIAIA2AAZAA.?
d) When an alternating current is passedutjina thermocouple what will be the Peltier
effect?

GuAU AIAAAUAEzZA 2AAE®PA ¥AAIAIASAIAA «zAAGVAU £AAR °A-AlzAUA
¥E°OAIAAgi ¥AjuA2AA KEAUAAVAUZE?

e) If the speed of a charged particle moviagmally to a uniform magnetic field is
doubled, how does it effect the raditisrbit? Explain.

A2AIALA PAAVA PEEAvAZA ¢QIUE ®A82AVQAA2A AAAVA®ZA®E
«zAA&zAA+A2ECAZAA ZA° AAWUZE. PAAVA PEEAVAzZA

WAPABUEAIAAEAAR zAA¥AAIAD 2AiArzAUA PAPE&AIAAwaedazA 2(EAA™ E
DUAA2A ¥AjuA2AAREALAA?

f) A Cloudy night is hotter than a clear rigiwhy?
’ ?gA"gAae ,D’PAJ_(A ;zAngA yAéanANiAEAQTAVA af [EAQAPA«zA
aAVA2AgAL«zAYVEA VA¥ARAIALA °EZANVOARA
PAgAtEAEAA?
g) Animals curl their body when they feel coldhy?

¥AztAUAYAA ZAY:UA®ZAE ZEACARAEAAR 2AAAZAAIPE ZAAIVAURE KPE?
@A,

h) If a magnetic monopole exists, how doedfect Maxwell’'s equation?



PAAWAAIAA KPAzsAE2A EgAA2AAZEA, DzAgE 2AIASRPE 1 A«AAPAgARAA
°EAUE 2AIA¥ASIA DUAAVAUZE?



IV Semester

Acoustics, Optics, and Lasers

Max. Marks: 60 Time:3hours
PART-A

Answer any five of the following
5x6=30

1. Derive an expression for the velocity of sound neé Hence give an expression for
the velocity of sound in an extended solid.

2. Describe with necessary theory the Foucault's ntetfaetermining the velocity of
light. Explain how it is in favors of wave theorf/laght.

3. Obtain the law of refraction of a spherical wawentron a plane surface on the basis
of wave theory of light.

4. What are Newton'’s rings? Give the theory of Newsaimgs.

5. Give the construction and theory of a zone platziv@ the formula for its focal
length.

6. Explain the construction and working of a quartewverplate. How is it used to
produce circularly polarized light.

7. Explain Laurent’s half shade polar meter to detamthe angle of rotation of an
optically active solution.

8. Describe the working of Helium-Neon laser with resaey diagrams.

PART-B

Answer any four of the following 4x5=20

9. In a Kundt’'s Tube experiment, the length of thekted is 1.5m and its young’s
modulus is 20 X 1010 Nm-2. If the length of the rededuced to 3/4m and again
fixed at the centre, what is the change in thetlenfja loop of the stationary wave
pattern? Assume the room temperature to be 25 @Ghanekelocity of sound at 0 C is
330ms-1. Density of steel is 7800kgm-3

10. A thin plate of glass of refractive index. 1.52 dhitkness 6.3mm is introduced in the
path of one of the interfering beams. If wave léngjtlight used is 546nm, calculate
the shift in the central fringe.

11.An air wedge is formed between two plane glasseplakhe distance between the
apex and the spacer is 0.02m. The thickness dfjghee is 0.1mm. If the wedge is
illuminated with light of wavelength 589.3nm calatd the fringe width.

12.The width of a grating is 3cm and it contains ataumber of 18,000 lines. Calculate
the angular separation between the two yellow lofesercury of wavelength 5770A
and 5790A in the first order spectrum.

13. A narrow slit illuminated by light of wave lengthi 889nm is placed at a distance of
2.5m form a straight edge. If the distance betwtherstraight edge and screen is 5m,
calculate the distance between first and forth dbarkd.

14.What is the ratio of stimulated to spontaneous simisrates for the sodium D line at
200C, Given h=6.62x10-34 J-s, c=3 x 10 8m/s, wanggle of sodium D line=5893A
K=1.38 x 10-23 J/k.

PART-C



Answer any five of the following. 5x2=10

15.a) Sound loses so little in intensity when it tdawbrough a pipe or speaking tubes
explain.
b) Sound waves cannot be polarized explain.

c) When light travels from a rarer medium to a demsedium it losses speed. Does
this imply a loss in energy of the wave? Explain.

d) Mention two methods by which coherent sources eaoltained by division of
wave front.

e) The centre of the shadow of a small disc is brigkplain.

f)  What changes in diffraction pattern of a singlewlll you observe when
monochromatic light is replaced by white light?

g) Can we produce polarized light using only a halvevplate? Explain.

h) Mention four application of Polaroid’s.



IV Semester



Acoustics, Optics, and Lasers
Max. Marks: 60 Time:3 hours
PART-A

Answer any five of the following
5x6=30

1. Describe with necessary theory Kundt’s tube expeninto determine the velocity of
sound in a solid

2. State Fermat’s principle of extremism time and pr&well’s law of refraction from
Fermat’s principle.

3. What is a biprism? Give the theory of biprism.

4. What is an interferometer? Describe the constroaiud working of a Michelson
interferometer

5. Give the theory of plane transmission grating. Bxphow would you use it to find
the wavelength.

6. Explain diffraction at straight edge. Give a claacount of the distribution of
intensity with a diagram.

7. Explain how one can produce and detect (a) plateiped light (b) circularly
polarized light (c) Elliptically polarized light.

8. Obtain the relationship between Einstein’s coedfits of spontaneous and stimulated
emission.

PART-B

Answer any five of the following
4x5=20

9. A brass rod of length 3 m is clamped at the cefitemits a note of frequency 600Hz
when it vibrates longitudinally. If the density lnfass is 8300kgm-3, calculate the
young’s modulus of brass.

10. A train is approaching a tunnel surmounted by f& @fid the driver sends a short
whistle when 1.6km away. The echo reaches him 9sisclater. Find the speed of the
train. Velocity of sound =340m/s.

11.Newton’s rings are formed with light of wavelen@®Onm and using a lens whose
surface has a radius of 2m in contact with a ptdass surface. Find the radius of the
10th dark ring.

12.The centre circle of a zone plate has a radius@fdin, light of wavelength 5000A
coming from (i)an object at infinite (ii) an objeat 1.47m away from the zone plate
falls on the plate. Find the position of the prpatiimage in each case.

13. Calculate the minimum number of lines on a gratewguired to resolve the spectral
lines of wavelength 5770A and 5791A in the secomigiospectrum.

14. Calculated the thickness of quartz plate for sodigit of wave length 5893A given
_=1.5533.

PART-C

Answer any five of the following
5x2=10



(a) When does sound wave undergo a phase change afeflestion while traveling from
one medium of certain acoustic impedance to an®ther

(b) When do we have only transmission of sound wavtswt reflection?

(c) A wave undergoes reflection at a denser mediunesits phase change? Explain.

(d) Bubbles of colorless soap solution appear colanesinlight. Why?

(e) If the number of rulings in a grating is increasdtht is its effect on the resolving power
of the grating.

() Can a naked eye detect polarized light? If not iopolarized light deterred.

(9) Why can’t we use gas lasers for recording imagesafing objects in holography?
Explain,



V Sem Physics Paper-VI

MODEL PAPER-II

Time: 3 hours Max Marks:60
Part-A

Answer any five of the following

6x5=30
1) Explain how classical physics fails and quantunotiéelps in explaining
(i) Black body radiation (ii) Specific heat of sisi. 3+3
2) With relevant theory, explain G.P. Thomson's expent of electron diffraction 6
3) Obtain Schrodinger’s time-independent equatioraftriee particle. 6

4) (a) Explain Max Born'’s interpretation of wave fuioct (b) Write an expression for
eigen functions and eigen values for one dimensioar@nonic oscillator and

represent graphically the first two states. 2+4
5) Describe Frank-Hertz experiment for determinatibariical potentials What are its
limitation? 5+1

6) (a) Mention the different quantum numbers assodiati¢h atom model.
(b) State and explain Pauli’s exclusion ppie

(c)Obtain an expression for the maximum nunafbelectrons in a shell 2+2+2
7) (a) Write a note on Paschen-Back effect and Stéekte
(b) Distinguish between Rayleigh and Ramaattstng. +33
8) Give the Quantum theory of Raman effect. 6
Part-B

Answer any five of the following
4x5=20

9) Calculate the wavelength of thermal neutron ajpenature 300K and 400K.

10) A pi meson has an average life of 26ns. If we havaeasure the rest energy of the
meason in this interval, what is the uncertaintthia energy measured?

11) An electron is confined to move between two rigalls separated by 10 A. Find the
Debroglie wavelength representing the first twowakd energy state of the electron
and the corresponding energies.

12)The Rydberg constant for hydrogen is 1.09678 xrh@l7 The ration of proton mass
to electron mass for ionized helium is 1869. Catthe Rydberg constant for
ionized helium.

13)Calculate the Zeeman shift produced in the norneahzhan effect when spectral line
of wavelength 590nm is subjected to a magnetid ¢l0.8T. Given e/m=1.76 x 10
11 Ckg-1

14)If the wave number difference between successitation lines of HF molecule is
4050m-1, Calculate the inter atomic distance.

a) Part-C

Answer any five of the following 2x5=10



15)a) Do the Debroglie wavelength produce dispersioracuum?

b) Can one eigen value have many eigne function? kExpla

¢) Why Normal Zeeman Effect occurs only in atoms vaitheven number of
electrons.

d) The colour of the setting sun is red. Give reason.

e) What is the significance of negative sign the egpi@n for energy of an electron?

f) In rotational spectra energy levels are not equsgBced but frequencies are
equally spaced. Explain.

Model Question Papers

ELECTRONICSH |

Electronic Circuits

Time: 3 Hours Max.Marks:60

Instruction: Answer any five questions in Part A, any four dioes in part B and any five
sub-divisions in part C.

PART-A
Answer any five questions: (5x6=30)

1. Draw the circuit diagram of a half-wave rectifierdaexplain its operation, Derive an

expression for its rectification efficiency. 6
2. What are clipping and clamping circuits? Explaia #ttion of a positive clamper circuit
for a sinusoidal input. 6

3. a) In which biasing conditions:
i) Photo-diode and
if) LED are normally operated?

b) Why is Tunnel diode called so? Draw dsigalent circuit and explain its V-I
characteristics. (2+4)

4. a) Explain the different sizes, levels of doping éime nature of majority carriers in the
three regions of an NPN transistor.
b) Define current gains of a transistor in CB and ©Bfigurations. Mention the
Relation connecting them. (3+3)

5. What is transistor biasing ? Draw the circuit daag of a Potential divider bias and
obtain the expression for its operating point. 6
6. a) Give classification of amplifiers based on:
I) Transistor configuration.

i) Selection of Q-point.



lii) Frequency response.
iv) Coupling methods.
b) Draw the frequency response curve and indicéfiereint regions for a CE amplifier.
(4+2)

7. a) Draw the ac equivalent circuit of a two stage d®Gpled amplifier. Obtain expression
for its overall voltage gain.
b) What is harmonic distortion? Write the expresgar total harmonic distortion in a

class B power amplifier.

8. With a circuit diagram and frequency response cuex@lain the operation of a double
tuned voltage amplifier. What is its advantage ®regle tuned amplifier.
6

Answer any four questions: (4x5=20)

9. Find the input voltage variation range for the giwércuit to act as a voltage regulator.
5

10. Draw the output waveforms for the circuit, whenuhfs:
a) a sine wave of Vpp=10V, V1=2V, V2=3V.

b) a triangular wave of Vpp=8V, V1=3V, V2=0V. (3+2)
11.For the given circuit draw the d.c. load line anarknQ-point on it. 5
12. Calculate the voltage gain of the amplifier wittdamithout emitter by pass capacitor for

the circuit shown. 5

13. A transistor has hie=11000 hre=2.5x104, hfe=50fare-25us. Find voltage gain,
current and input impedance when the transistosésl as a small signal amplifier with
Rs=800 and RL=2 k. 5

14.1n a class A power amplifier, Vcc=20 V, zero signallector current is 400 mA. If the
load impedance is 16 and signal variation is f&flnmA to 850 mA. Find efficiency of

the amplifier. 5
PART-C
Answer any five sub-division: (5x2=10)

15. a) For the given circuit, draw the output wawefs when
1) the capacitor is open. li) the diode B2dpen. 2
b) An open circuited power supply has 20 Ypativoltage, when connected to a load of
150, output drops to 16 V. Calculatevhkie of voltage regulation. 2
c) Mention the characteristic features of a@aplifier which make it a useful circuit. 2

d) Arrange the following in the ascending erdktheir input impedance: 2



1) Darlington amplifier 3) CC phifier
2) CE amplifier 4B@mplifier
e) Why is the transistor called Bipolar?
f) What is thermal run away?
g) Why does the gain of an amplifier decrestd@igh frequencies?

h) Can a small signal amplifier be used asvagr amplifier? Justify.



ELECTRONICS/INSTRUMENTATION (Paper-I11)

Linear ICsand Applications

Time: 3Hours Max.Marks:60
PART-A
Answer all questions: (5x6=30)

1. a) Explain the basic construction and working gfldeon type MOSFET in depletion
mode.
OR

a) What is a UJT? Explain its working using the eqlewacircuit. Draw the V-I
Characteristics.
2. a) Derive the expression for Ic and VCE for Duguhunbalanced output differential
amplifier.

OR
b) Explain the effect of temperature on inifiset voltage, input offset current and input
bias current of operational amplifier.
3. a) Derivlgf_the exact and ideal voltage gain expoessf Non-inverting operational
amplifier.

OR

b) With necessary circuit diagram, derive the egpion for output impedance of iverting
operational amplifier.

4. a) Explain the working of Integrator. Derive theeession for its output and sketch the
output wave form for a square wave input.
OR

b) With necessary circuit and waveforms explainritihtrigger using operational
amplifier.

5. a) State Barkhausen'’s criterion for sustainedlasioin. Explain the working or Hartley
Oscillator.

OR

b) What is a switching regulator? Differentiate betwémad and line regulation.
PART-B

Answer any five: (5x4=20)

6. For an n-channel JFET | DSS=+84, Vp=_6V and gm=5000 u s. Determine the
values of drain current and Tran conductance at¥GS.



7. A half-wave rectifier circuit employing an SCR djasted to have current of 1mA.
The forward break over voltage of SCR is 100V. $irausoidal voltage of 200V peak
is applied. Find i) Firing angle ii) Conduction dagi) Average current.

8. The following specifications are given for the dirgdut balanced output differential
amplifier RC=2.2K RE=4.7 K Rin=50 VCC=VEE=10V, B=(@nd VBE=0.75V.
Determine the differential voltage gain and inpsgistance.

9. For a Non-inverting amplifier A=500, ACL=50, lowand upper cut off frequencies
are 1 KHZ and 100KHZ respectively. Determine thekoaidth after feedback.

10.Design a differentiator to differentiate an inpiginal that varies in frequency from
10Hz to about 1KHz. Assume C=0.1 u F.

11.Construct a first order low pass filter for a gafd and cut off frequency 4 KHz,
Assume C=0.01 u F and RF =100 K.

12.Calculate the value of R2 so that oscillator getesrd.2 KHz. Given R1=680 ,
C1=0.1uFand C2=0.11uF.

13. Calculate the frequency of oscillation and dutyleyaf the circuit.

PART-C

14. Answer any five subdivision: (5@D)

a) From the structure given below identify the devacel write the symbol.

b) Sketch the integrated circuit fabrication layoutttee following circuit.

c) In the above circuit output measured is 10mV. WHpW it can be made to zero?

d) Identify the above circuit. What is its voltage rai

e) Calculate the output voltage VO in the above citcui

f) For the above circuit sketch the output wave foomaf triangular wave input.

g) From the response curve identify the circuit. igassible to obtain such a
response practically Justify your answer.

h) What is the value of VO in the above circuit. Whappens to VO when 2.2 K
resistor is open?



VI Semester B.Sc. Examination, June 2008

(Semester Scheme) ELECTRONICS(Paper-VIl)

Communication-I|

Time: 3 Hours Max.Marks:60

Instruction: Answerany five questions fronfPart A, any four questions fronpart B and
any five sub-divisions fronpart C.

PART-A
Answer any five questions: (5x6=30)

1. a) What is pulse modulation ? Draw the wavefehowing four prominent methods of
pulse modulation.

b) Define Amplitude Shift Keying (ASK) Sketche input and output waveforms. (4+2)
2. Explain the following terms with respect to diditransmission 6
i) Band width requirement.
i) Cross talk and
iii) Distortion.
3. Explain the principle and working of a Reflexyklron with Applegate diagram. 6
4. Draw the cross sectional view of an 8-cavity Metgon and explain its working,
considering mode oscillations. 6
5. a) Explain the function of a C-band satellisnsponder with a block diagram.
b) What are the advantages of TDMA over FDMA? (4+2)
6. Derive expressions for the angle of acceptandelze numerical aperture of an optic fiber
in terms of refractive indices. 6
7. Explain the following losses in optical fibehbas 6
1) Absorption losses.
i) Bending loss and
iii) Radiation loss.
8. Explain the following terms with respect to @&k communtication

i) Frequency reuse.



i) Cell splitting and
iii) Hand off process.
PART-B
Answer any four questions: (4x5=20)

1. A 4 KHz channel has a signal to noise ratiodtiB. Calculate the maximum information
carrying capacity of this channel. Assuming conistaansmitting power, calculate the
capacity of the channel, if its band width is halve 5

2. Draw a labeled diagram of Traveling Wave Tube (TWM@ntion its applications. 5

3. Draw the block diagram of a satellite up link systend mention the function of each

block.

4. In a satellite communication system, calculatepii losses for:

a) Signal of frequency 10 GHz at a distance of 40x4i3

b) Signal of frequency 6 GHz at a distance of 36x193 k 5
5. The core of a fiber is clad with a material of agfiive index 1.52. The acceptance angle

is found to be 20. Calculate the refractive indéthe core and numerical aperture of

fiber, when launching takes place from air. 5
6. Draw the labeled block diagrams of FAX transmitied receiver. 5

PART-C
Answer any five questions: (5x2=10)

7. a) Determine the band width and baud for an FSKadigiith a mark frequency of
32KHz, a space frequency of 24 Hz and a bit rate KbPs. 2
b) Is Gunn effect found in p-type semiconductor@l&in. 2

c) How does a geostationary satellite appear siaty? 2
d) Is photo-emissive device forward biased? Explain 2
e) Draw the Ray diagram showing the path of sifjoal, when a mobile subscriber of

a cell is communication with another mobile striber of another city. 2
f) What is macro cell and micro cell with respextellular communication?

g) What is a SIM Card? 2



ELECTRONICS (Paper-VIII)
Signals and Systems
Time: 3 Hours Max.Marks:60

Instruction: Answer any five questions in Part A, any four dioes in part B and any five
sub-divisions in part C.

PART-A

Answer any five questions: (5x6=30)
1. Explain the following:

a) Odd and even signals.

b) Periodic and non-periodic signals.

c) Continuous and discrete signals. 6
2. Explain Time-invariance, causality and stabitifycontinuous time system 6
3. State and prove commutative and distributiveperties of the convolution integral. 6

4. a) Mention elementary operations used in bloagrdm representation of LIl system. 2

b) Draw direct form-I, implementation for the folng differential equation.

Dy/dt =aOy=Db1 dx/dt +bOx. 4
5. State and prove time-domain convolution in Fendseries. 6
6. State and prove linearity and time-shifting @ies of Fourier transform. 6
7. Find the Fourier transform of pulsed cosine. 6

8. Obtain frequency response function of the system
PART-B
Answer any four questions: (5x4=20)
9. For the signal x(t), sketch the following:
a) y1 (t)=x (-)
b) y2(t) =x [0.5 9t-20]
c) y3 (t)=x [-0.5 (t-1)].

10. a) Determine whether signal is periodic. 5



If periodic determine its fundamergatiod. X(t)=cos [/3t]+sin [/4t].

b) Find the step response of an LTI system wiropelse response is given by

h (t)=e- | t|. 5
11. For the differential equation, find the to@$ponse y (t)+5y (t)=u (t), y (0)=2. 5
12. Obtain Fourier co-efficient for the wave forift)x 5
13. Compute the Fourier transform of the signgbdit-1 u(t). 5

14. Find the Fourier transform of the following @tions.

1) The unit impulse.

i) The decaying exponential.

iii) The rect function (over the intervalso + 0.5). 5
Answer any five sub-questions: (5x2=10)

15.a) Figure (1) shows a stair-case like signal @t may be viewed as super position
of four rectangular pulses g(t), shown in figure &arting with rectangular pulse
g(t) construct x(t) and express it in terms of.g(t)

2
b) Determine the following system is invertiblermt. Y (t)=x (t-4). Justify. 2

c) Obtain even and odd components of the signéi)=4+2t+3t2.

d) Identify the function and write the mathematiempression.

e) If x (t) --- x (K) then x (at) --- x (k); a>0 &htify the operation and state the property. 2
f) Write the conditions for a function x (t) to m&ss a unique Fourier Transform. 2

g) Identify and state the property for the wavefsishown. 2



