Sophia Girls’ College, Ajmer
(Autonomous)
Semester 11 —2015- 16
End Semester Examination — 11
Class : B.Sc.[Math] - SEM 11
(Sub : Physics)
Paper | : [PHY-201]: Kinetic Theory of Gases and Theory of Relativity -1
Time : 3 Hrs. M.M: 50 Marks

Section A [10 Marks]

Section A contains 10 questions (20 words each) and a candidate is required to attempt.all 10 questions.
Each question is of one mark.

l. Answer the following questions.

1. Write the law of equi partition of energy?
Il & FETST @1 e R |

2. Define two specific heats of gas.
™ @ &1 faftre st &1 aRMTfya @iy |

3. Define Brownian Motion.
EICIERERINECIRN RS SIS

4. Write down the Vander Waal’s gas equation.
s qTed I T ey |

5. Define Intertial Frames.
Sed %H B aRvrr AR |

6. Define Coralis force.
PRITTIT g B aR¥TT Y |

7. Write Gallilean Transformation for inertial frame.
TS WA & fory dretferad suaRer faRay |

8. Write the postulates of special theory of relativity.
Jmfgrar & fal¥re Rigia o JauRom foaRey |

9. Write the formulaof variation of mass with velocity?
I H A SIAM URaTH BT G ARG |

10. Write the relativistic energy of zero rest mass.
Y TR, S| @l JAUEHR ISl feTRad]

Section B [10 Marks]

Section B contains 7 questions (50 words each) and a candidate is required to attempt 5 questions, at least 1
from each unit. Each question is of 2 marks.

1l Answer the following questions.
UNIT I

11. Derive the expression of average speed of molecules of a gas by Maxwell velocity distribution
function.
Hagaer 9T faeRer 99 3 3 & STUpsi 1 SiId aTd BT Asld A by |

12. Calculate the temperature at which the average speed of H> molecules is equal to average speed of
N, atom at 40° C of molecular weights of H, and N are 2 and 28 respectively.
T AT B T HINY BRI Hy aropeil @67 airaa =rer, 400 C ama & N oot & aivad o1e &\ &
STt @ Ha @ N2 &7 S10[R &l 2 9 28 7 |

UNIT Il



13. Derive the Galilean Transformation between frames moving with constant velocity in x direction.
X feom # Rer o & wfoeliar wal # faiferas SurRor sa S |

14. Derive the displacement in position of a vertically falling body on earth due to Coralis Force.
Il A9 Bl 3R AR g R PRI 9 & HROT gl R Ry F fAReus &1 &S g1 Hifom |

15. What is ether Hypothesis? Explain ?
SR B RGO FIT B AR |

UNIT I
16. Discuss the contraction in length due to relativity.
IMUTAHAT & HROT T8 H Hagdd DI THNSY |
17. Write the mass velocity and momentum of zero rest mass?
Y R SME &1 S99 G Hai oIk |

Section C [30 Marks]
Section C — Answer any three questions (400 words each), selecting one from each unit. Each question is of
10 marks.
I11.  Answer the following questions.
UNIT I

18.a) Discuss and derive the Maxwell speed distribution law. Hence derive the formulae for
average speed most probable speed and root mean square speed.
HRdel arel faaRoT M &1 Geu BITY $HS! FerIdl A AT e, JADTH IR aTel qoI iy 9ol ard
& AP ST DI |
b. Calculate the speed component where probability reduces half of its maximum value.
S 9T BT GRBAT BINTT b TR TRIGar 3+ RIeaa A= o7 ol & el § |
OR
a. Define mean free path of molecules of gas? Derive the expression and discuss its variation with

pressure and temperature.
I & Ul & A G Ul &1 URATL AT SHBT ST UT PIToTY TAT &4 T 19 & A1 uRac= o

T HIfSTU
b. The mean free path of a gas is 3x 10> m./Calculate the mean free path when pressure is reduced

to half and temp is raised to double.
fpRf 9 & Agail BT A o U 3X10°5 Al € I ITG PI ST G A BT I BR (&A1 T 1 A1ed
o U Bl GRSBAT DI |

UNIT 11
19.a Derive the formula for displacement , velocity and acceleration in rotating coordinate system.
el o faer 3 3 faRemue, a1 9 @R & ST U Iy |
b. Prove that the frame moving with constant velocity with respect to inertial frame is also inertial.

OR

a. ~ Discuss the effect of Coralis force on a particle moving horizontally on earth. Derive the
expression.

Tl &I a1 2 BT R BRICIIE 9 & Y9I BT guiF DITY Hafed JF edd DI |
b. What is Foucault Pendulum? Discuss the effect of Coralis force on it.
BID] Sledd a1 87 BId] Qafdh TR DRI de1 & Y91 &I fadam1 #Ifvrg |

UNIT 111

21. a Discuss the postulates of special theory of relativity. Hence derive the Lorentz
Transformation.

amuferesar & fatre Rrgra &1 sffed forRed vd divest SuraRvT AffaRer a1 HIRTY |
b. Discuss the result of half life of a particle is 2x107 at speed 0.8C and 2.75x10°® sec. at speed
0.9C




foefy ®or @ 0.8C =1 W arefemry 2x10° e 0.9C et wr 2.75x10° vférd &t @ g1 gRomsA ot e
BIRTY |

OR

a. Discuss the variation of mass with velocity. Derive the expression and hence discuss the energy
mass equivalence.
T & 1T GIHE URIAT BT IuIF BITY 30D oIy MaeId  ASTh YT PISTY Holl STATT Aedae]

D1 FIMSY |
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(Sub : Physics)
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Instruction : In case of any doubt, the English version of paper stands correct.

Section A [10 Marks]

Section A contains 10 questions (20 words each) and a candidate is required to attempt.all 10 questions.
Each question is of one mark.

l. Answer the following questions.
1. Define stable equilibrium.

IR G D1 URAINT DI |
2. What is tuned couple circuit?

AAaRd giaa aRueYr a1 8IaT & 2
3. What are harmonics?

HATE RT B T 2
4. What is first normal mode?

e AT A @ Bl g ?
5. What is energy density?

Sofl g T BT § 2
6. Explain principle of superposition.

IR & RIgr. bl THY |
7. Write the equation of stationary waves?

JTVUTH TRIT BT FHIGROT foIRed |
8. Distinguish music and noise.

GIT IR R H TR DI |
9. Define Brewster’s angle.

R DT 7194 GRHATT BT |
10.Define Poynting Vector.

grsfeeTr dfaer aR9INT SR |

Section B [10 Marks]

Section B contains 7 questions (50 words each) and a candidate is required to attempt 5 questions, at least 1

from each unit. Each question is of 2 marks.
Il.  Answer the following questions
UNIT I
11.Show that whatever be the nature of potential function V=f (x), small oscillation
about an equilibrium position will always be simple harmonic motion.



fada BT V=f (x) B TP DAl 9T Bl Fgel AaRAT & QT AR JeA
STl DI, QT RS AT T W T3 fhar S |Ghdr © |

12.A condenser of 1uF is connected with inductance of 0.2 Henry and resistance of 800
ohm in parallel. Prove that it is oscillatory circuit.

1uF FETRA ¥ FHIR HH H 0.2 271 URdbed AT 800 A Bl R IS
g g PINY fb I8 <ol gRuy 2 |
UNIT II
13.Discuss the position of wavelength when wave propagates on liquid surface.due to
only gravity.
AT B R FHGY Td AR BT HeR hdel Tocd dc1 b DR
BT % |
14.Establish the relation between phase velocity and group velocity.
HAT I AT FE I H F= RUT ST |
15.Explain propagation of transverse waves in a stretched string.
Teh T Bs S H SRS ORI & HARU[ Bl HAASISY |
UNIT I
16.Derive the expression for growth of sound energy in Lecture hall.
AR B H e Holl g H gig o1 dorp Fabrfor |
17.Explain total internal reflection.

qof JTIR® URIIA Pl FTASTSY |

Section C [30 Marks]
Section C — Answer any three questions (400 words each), selecting one from each unit. Each question is of
10 marks.
I11.  Answer the following questions
UNIT I

18.Discuss the normal - mades of vibration and calculate the frequency of normal modes.

=g AT @l 9ol SIS AT $9@! JAgIA BT 0T BT |
OR
Explain Helmholtz resonator in detail. Derive expression for its frequency.

g, Blecd ATJATed B AR | Ui DI gdS! Agfd & oy 2sTd
feprfery |

UNIT 11
19.Derive expression for velocity of Longitudinal waves in fluid and Laplace correction for
pressure wave in a fluid column.

Rl H e T & I BT Aol A IS qAT TRl W™ H <19 TR b
foT ST HeneE BT FHsSY |
OR

What is ultrasonic? Discuss the various methods or production and detection.




RIS eafe T 87 e Il ddad & fafi= fafera) o fadasr ai1g |

UNIT I
20.Derive the expression for Poynting Vector.

qrgivetT Afeer & for asre Moy
OR
Explain reflection and refraction of plane E-M waves at plane dielectric surface.

RIIET & AT S W FAGA [Ig]d FRIDHII TN BT URTac JAT qdeisd
Y |

-The End-
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Instruction : In case of any doubt, the English version of paper stands correct.

Section A [10 Marks]

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions.
Each question is of one mark.

l. Answer the following questions
1. If both pressure and temperature of a gas are doubled then how daes the mean free path change?
e {1 19 & q19 g 99 P QN[N PR < A1 A b 9 b Fael ?
2. What is diffusion?
o= 7 2 7
3. What is Vander Woal’s gas equation?
qreR qred T FHIGROT RIT %\r ?
4. What is the difference between Inertial and non-inertial frame of reference?
SIS JToTeafcdy Faer a3 H &1 <R & 7
5. What are fictitious forces?
AR g T ® ?
6. Give the postulates of special theory of Relativity.
ufgrepar & fadre g & AU <o |
7. Define length contraction
TS Heger B aRTfid HI |
8. What is Foucalt pendulum?
HIH] Aleld RIT 7 ?
9. Name the phenomenonwhich is caused by coriolis force?
IR I & HRULEF dTell g B A I8y |
10. What is meant.by time dilation?
BTl G MY R T & P

Section B [LOMarks]

Section B contains 6 questions (50 words each) and a candidate is required to attempt 3 questions, at least 1
from each unit. The first two UNITS are of 3 marks each and the last UNIT is of 4 marks.

1. Answer the following questions
UNIT I (3 Marks)

11. Using Maxwell’s distribution function determine root mean square speed for molecules in a gas?
Haqdel de1 el & SUANT G I 3703l &1 ¥ A qol A1 & T S |

OR



Determine the root mean square speed of molecules of Hydrogen at temperature 100° C. Mass of H»
molecular is 3.35 x 10" kg, Balzmann’s constant k = 1.38 x 102 jule/k

100° C d19 W & S(opslt &5 ot A qel A1t B T B Ho 3] &1 g 3.35 X 10777 kg deesHr
forraies k = 1.38 x 102 St /k

UNIT I (3 Marks)

12. Show that the path of relative motion of one projectile to other projectile is a straight line.
Rig I % U v @1 T g8 ver & |1ueT U ORe N1 B |

OR

Prove that the law of conservation of momentum is invariant Under Galilean transformation.
g IfSg & Aferela wurael # T Javr d@xeqor &1 fFm feer @1 7 |

UNIT 1 (4 Marks)

13. Derive the expression for the time period of a Foucault’s Pendulum:
BIPhl ATCTd b AT Bl BT ATd Fed~T difoTy |

OR

Derive the equation of transformation for velocity Under Lorentz Transformation.
NS BUTIRYT b T I BUTRYT AHIBRY] e, DTy |

Section.C [30 Marks]

Section C - contains 6 questions. Answer-any three questions (400 words each), selecting one from each
unit. Each question is of 10 marks.
I11.  Answer the following questions.

UNIT I

14. Determine number of gas molecules in energy range E to E + dE. Find the most probable energy
using the relation.
Foit W E e E + dE & #= 5l 39 & <ropell @ dwn @ dwe 9@d B 396 gRT JIEan g
Sl BT AoTd = DY |

OR
Write the law of equipartition of energy. By applying this law determine the molecular specific heat

of Ideal gas.
Foil & T o & g BT dord AR SHHT SRR FR 37 AT 19 &1 s AR Fwmell i

oA DI |

UNIT 11
15. What is Coriolis acceleration? Find the effect of corioles force on a freely falling body.
DRI @R AT 8 ? WaFargasd {d 8 g R DN gl BT 991G 91l DIford |
OR

Find the displacement due to effect of the Coriolis farce on body thrown upward with velocity V
SINANfAT g1 & T91d & HROT godl IR FAER SR DI 3R V 97 | % T fve & favenus &1 @dwa a@a
DI |

UNIT 111



16. (a) Derive Lorentz Transformation equation for space
& time.
Rerfr @ w9 & fo A= SUTRoT FHaRT Sq~ BT |

(b)Calculate the percentage contraction of a rod
moving with a velocity of 0.8c in a direction inclined at 45° to its own length.

3o o Ts | 45° H17 g9 g8 Ua we 0.8C I ¢ fRiid € B &7 uferd e a1 T S

OR

Derive the formula for relativistic variation of man with velocity. Hence prove that it is not
possible for a material particle to have velocity equal or greater than velocity of light.

I H AT GIAA H IMUfEd uRadd & gF B Fa H MMUEd uRacT & G Bl Feaw did g
BT & fHl S& HOT &1 99, THTeT & I & a_IER AT IMAH LT 81 bl |
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Instruction : In case of any doubt, the English version of paper stands correct.

Section A [10 Marks]

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions.
Each question is of one mark.

l. Answer the following questions
1. What is a simple harmonic oscillator?
& ARl 3AMad! aleld T Il & 7
2. Define potential well.
fawg @u @1 aRwfia Hify
3. On what factors does the time period fora compound pendulum depend?
Hgad dAleld &1 AMad BIdd fha—fdT dRDIIR R &=ar © ?
4. What is the quality factor of an oscillator?
fdl SIS T I[UTAT BRS AT BIAT & 2
5. Define group velocity.
g I B gRART BHIRTT?
6. What are stationary waves?
JIUTH TR RIT BT B2
7. Define total internal reflection.
gl SI=IR® URIac, B IRETRT BT
8. Write the range of-ultrasonic waves.
qrste &1, o iR forlRau |
9. Define musical scale.
Hefi AT T B IR BT |
10:Write the limit of human audibility.
HHd & ST &Har &1 A forlay |

Section B [LOMarks]

Section B contains 6 questions (50 words each) and a candidate is required to attempt 3 questions, at least 1
from each unit. The first two UNITS are of 3 marks each and the last UNIT is of 4 marks.
Il.  Answer the following questions
UNIT I (3 Marks)
11.Explain the working of Torsional pendulum and derive its time period.

RIS AP &b BRIV DI FHSISY AT SHE SMMAdDBIA P Tahred |




OR
Describe about Helmhotz resonator.

geHBICS JTAGD & gX H Ui DI |

UNIT 1 (3 Marks)
12.Write the application of ultrasonic waves?

WIS TR & JTHANT Bl foaRay
OR
Derive the expression for speed of transverse waves on a uniform stretched string.
U T BT F T SR H I AU TN & I BT ol Sd by |
UNIT I (4 Marks)
13.Describe the characteristics of musical sound.
R eafy & Ao w1 gl IR |
OR
Explain the physical significance of Poynting vector.

argfredT Afeer 31 Hifae Ariehar THsnsy |

Section C [30 Marks]

Section C - contains 6 questions. Answer any three questions (400 words each), selecting one from each
unit. Each question is of 10 marks.
I11.  Answer the following questions.
UNIT I
14.Derive differential equation for simple harmonic oscillator and solve it for

displacement and velocity. Also.prove that in a harmonic oscillator the average
Kinetic energy is double that of potential energy, when average is taken with respect
to position over a cycle.
AR IATacl] Qletd & folT S[ader FHIBRYT P Gaw DIy TAqT 9 R g o7
& foI g o qAl A AN-Rig SRR 6 U ol Qratd @) ARy wTfsTsor, ARy
Rerfarst St @) g, Bl & Safd Areg Refa & |mer foran Sram & |

OR
Describe the oscillator behavior in L-C circuits and derive expression for energy of
oscillator in.the form of L-C circuit.
L-C GRUY & QIfetd IR &I quid difoly dofl L-C aRu & $9 H Ifed @l
ol & felv aroTd Jerfud Iy |

UNIT 11

17.What are infrasonic waves? Describe the methods of production and detection of it.

Write its application.
USRI A1 T BRI 8 2 SAP IdIGT AT AGAT DI AR BT oI HITQ qem
5T VAN Bl faIRay |

OR
Explaln the energy densuy and energy transmission in waves.
TR H SHofed g SHofl AR B FHSSY |

UNIT I




18.What are Electromagnetic waves? Prove that in a plane electromagnetic waves in
electrlc> field E and magnetic field B vibrate in the same phase in perpendicular
planes.
fagd gram o¥vm @ g 7 g o9 & wAger fua grae @ F faga a3 E
qAT FHEBIY &85 B URWR oHdd dell § A dHal H QI DR o |
OR

Write a short note on:-

o1 v afere fewoft forlRay—

(1)  Intensity and loudness
IESIIRRIRCCERIREE

(i) Musical instruments.
qreg I7 |

The End
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Section A [10 Marks]

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions.
Each question is of one mark.

l. Answer the following questions.

1. What is law of equipartition of energy?
SHoll BT FHHTSE BT e w87
2. Write Vander Waal’s equation.
qrexdTel AHTHROT TRy |
3. What are the differences between ideal and real gases?
el g IRAfd® A & 1 7 TR Blar 27
4. Write the formula for R.M.S and most probable speeds.
I AT A I IMABAA YA ATel. BT IF ford |
5. What is ether?
SR RAT 27
6. What are inertial frames?
S feer dF FEd 27
7. Give two examples of fictitious forces.
MR 9l & QT IQIeYl QI |
8. Define the rest mass energy.
O™ g Sott &1 g &R |
9. What islength contraction?
TS H AaaT a1 2?
10. Write the Lorentz transformation formula.

AN TRl 3F foiRad |

Section B [LOMarks]

Section' B contains 6 questions (50 words each) and a candidate is required to attempt 3 questions, at least 1
from each unit. The first two UNITS are of 3 marks each and the last UNIT is of 4 marks.

Il.  Answer the following questions

UNIT | (3 Marks)

11. Define the mean free path and obtain the following expression for it.
AT Jad U BT URNINT BRI qAT 3HD ol =1 Faier ured el |




nd?n \2
OR
Prove that
Rrg &I fo—
& 2+f
@
UNIT 11 (3 Marks)

12. What is Galilean transformation? Derive Galilean transformation for displacement and velocity.

IR WUTIRYT RIT Il 22 faRemus qor a1 & o) deiieliad wulaRvl &gea— &Rl |

OR
Show that the plane of oscillation of Foucault pendulum rotates by 15° sin«@ in an hour at @
latitude.
SeigY b |l el & Qlel BT dol @ JAeTe W YD ol H 15°sin@ PIoT F g9 S
g |

UNIT I (4 Marks)

13. Derive mass energy relation E = mc?.

SHH ol Hee E = mc? Pl Gd~ BN |

OR

Show that x? + y2 + z2 — ¢2t? is invariant under Lorentz transformation.

SRR fh %2 + y2 4 22 — c2t2 ARSI HYIARY H ¥R Bl 2|
Section C [30 Marks]

Section C - contains 6 questions.~Answer.any three questions (400 words each), selecting one from each
unit-Each question is of 10 marks.

I11.  Answer the following questions.
UNIT I

14. Setup the expression for Maxwell’s speed distribution.

HRIdSl, & aTel faaer M & g3 &1 RITuT 3R |
m ) /2 —mc?

2KT c2
KT e cedc

N(c)dc = 4n (

OR

What is diffusion? Show that diffusion coefficient is given by:

fIIR0T & 39 F=T FHS 217 quel & fawRor qurie A e g 2|

D—1 C
—3TC

UNIT 1



15. Show that Coriolis force is given by —

oIl foh IR g1 1 YR far e € |

Fc= -2m(wxv")

OR

Show that the displacement of bodies falling freely on earth is given by-

g B P godt R Wdza@ds R @ a%g &1 e 7 gaR 8Iar 2 |

2 2h
x' == hw cos® |—
3 g

UNIT 111

16. Obtain the Lorentz transformation for energy E and momentum p.

SHoll E G G p & ol AR SUIARUT FHIHROT Ga~T B |

OR

Derive the Lorentz transformation equations for position and time.

RIfd g a9 & forl = WU FHIaR0T d— aJ |

The End




Sophia Girls’ College, Ajmer
(Autonomous)
Semester Il —2017- 18
End Semester Examination
Class : B.Sc. [Math]

Sub : Physics
Paper Il : [PHY-202]: Waves & Oscillations
Time : 2% Hrs. M.M: 50 Marks

Instruction : In case of any doubt, the English version of paper stands correct.

Section A [10 Marks]

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions.
Each question is of one mark.

l. Answer the following questions

1. What is periodic oscillation?
3MMadit GTe= T BIT 87
2. Define restoring force.
YA g BT aR9TT ST |
3. What do you understand by Torsional Pendulum?
RIS ATeAd I 3MY FIT AAST &7
4. What are transverse waves?
3TIRET TR RAT 8K 82
5. Define phase velocity?
HeAl T BT GRS PR |
6. Write the range of infrasonic waves.
srastey eafy @ R AR |
7. What is the limit of human audibility?
AMG & T AT Bl ST T B 2°
8. What do you mean by polarisation?
S0 | MY AT TS B2
9. Define musical scale.
I UAN. BT IR BTy |
10. What is refraction?

QT T BIdT 87

Section B [LOMarks]

Section’ B contains 6 questions (50 words each) and a candidate is required to attempt 3 questions, at least 1
from each unit. The first two UNITS are of 3 marks each and the last UNIT is of 4 marks.

Il.  Answer the following questions

UNIT | (3 Marks)

11. What is simple harmonic motion (S.H.M)? Give the differential equation for S.H.M.



AR AT Qletd T 2?2 ARl JATach aleld & [oQ 3fddel FHIBROT ed~ DI |
OR

Discuss in brief about compound Pendulum.

HYAT Aletd Bl Herd H TSI |
UNIT 11 (3 Marks)

12. Describe the methods of production and detection of ultrasonic waves.

U8 AN & I JAl Fged $I ARl @1 quid S |

OR
Drive the expression for speed of transverse waves on a uniform stretched string.

Uh FHF WU I T SRT H I IR GRAT & I BT Ao Al DIorg |

UNIT 11 (4 Marks)

13. Write down the equation for plane electromagnetic waves in vacuum .

Al fagd grrad a¥i o1 Haid 3 FHieRor fafay |
OR
Explain in brief about musical instruments.
qIeT A B IR F GE F G |
Section C [30 Marks]

Section C - contains 6 questions. .Answer any three questions (400 words each), selecting one from each
unit. Each question is of 10 marks.

I11.  Answer the following questions.

UNIT I

14. Write a‘'short note on:
o R ferg feoofY forRau |
a. Bifilar Oscillations.
gI3hIciR Glel |
b. Helmholtz resonator.
edHEIeT S AT |

OR

Describe the Oscillator behavior in L-C circuits and derive expression for energy of Oscillator in
the form of L-C circuit.

L-C uRYY & TIfeT 8RR &I dui HIfSTU dAT L-C IRYT & wY | qIfeTs &l ol &
foru @i Yenfug HIfY |




UNIT 11

15. Discuss energy density and energy transmission in waves.
AT W Holl g9 d SHoll IR BT FHSSY |

OR

What do you understand by superposition of waves? Explain linear homogenous equations and the
superposition principle.

AR & IRV | 3MY FIT T 27 g Tl AHIAR0T T IR @ RIgrd
HI AHSSY |

UNIT 111

16. Derive the wave equation for E and B of linearly and circularly polarized electromagnetic waves.
RgH T g gdshd fagd g Ol & forg E 9 B @b a9 FHIa]
BHIFSTY |

OR

Discuss reflection and refraction at a plane boundary of dielectrics.
URATAD & FHAS M TR GRIEc qAT AT Dl THSRY |

The End
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Section A [10 Marks]

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions.

V.

8.

9.

Each question is of one mark.

Answer the following.

What is most probable speed?

3w TRIMTeT AT T 27

What is transport phenomenon in gases?

il # 1T gReeat aar 87

What is the reason for diffusion phenomenon in gases?

I # fRIRT @ " & T BRI 2P

If pressure of gas molecules is halved and doubles the temperature then what will be mean free
path?

e 1 & STUL3I BT Q19 IMYL-TAT AT GIAT DR (3T SR A1 AT Gokd ey fber=n &1
SITT?

Define Non Inertial frame of reference

JoTedr Feer A5 Bl aRHINGT DI |

What are Pseudo forces?

B g1 T BT 82

What is Newtonian theory of relativity?

JMUTEHTT BT e+ RIGI &7 57

State the postulates of the special theory of relativity.

yferpcn. & faRre g & Jerd MRS Bl qarsy |

What is Galilean transformation?

N AfoTIT BUTRYT T 87

10..An.electron moves with a velocity 0.8c. Calculate it’s mass.

U Sclagl= 0.8¢ I ¥ TR 8, 39D GHM &I ITOET DI |

Section B [LOMarks]

Section B contains 6 questions (50 words each) and a candidate is required to attempt 3 questions, at least 1

V.

from each unit. The first two UNITS are of 3 marks each and the last UNIT is of 4 marks.

Answer the following.



UNIT I (3 Marks)

11. What is Mean Free Path? Obtain an expression for it.  [1+2]
qey g U R 57 $9b (ol Uh &Sl U difoTy |

OR

Find the molecular specific heat capacities of Ideal gas using the Law of equipartition of energy.

SOl & FAHTSE &b RgT= BT YA $HRd Y 3MM&3 I Bl 371fvads fafdre s
ITRAT3H BT A9 ST DI |

UNIT 11 (3 Marks)

12. What are the inertial frames of reference? Prove that the distance between two.points remains
invariant in Galilean Transformation. [1+2]
Sedg ew 93 &1 B 2° g @1y & deiforss sumRor # fh= a1 fawgeil & 7=
0 Frger ved 87

OR

What is Foucalt’s Pendulum? Write an expression for its time period.
[1.5+1.5]
BID] Urge™ RIT 57 SHD IMaddld Bl oldh, QITT |

UNIT Il (4 Marks)

13. Write down the Lorentz transformation equation and explain Length contraction with the help of
Lorentz Transformation.
AN BUTIRYT AHIARUN b1 foIRay eI s8] Herdl 9§ o s H Hdad &1 AAsISY |
[1+3]

OR

What is meant by Time delation? Calculate the velocity of a watch when it seems to be slowed
down.by one minute in one hour. [1+3]

BTel, ghg. W T T AASK 37 9 TS BT I A6 HIfoY SO Uiy €er 1 e g&a udia
il 87

Section C [30 Marks]

Section C - contains 6 questions. Answer any three questions (400 words each), selecting one from each
unit. Each question is of 10 marks.

VI.  Answer the following.
UNIT I



14. Derive the relation between most probable and root mean square speed using Maxwell’s law of
velocity distribution.

HRIdA & I AR & 99 &1 ITINT HRd U Afdad THH1ed A1l Ud ol A ol
ATl P AT AFE ST BINTY |

OR

Explain the transport phenomenon in gases on the basis of kinetic theory of gases. Derive an

expression for coefficient of viscosity. Show that it does not depend upon pressure and density.
[2+4+4]

T I geARl o W I | 1 & THed RIgrd & MR IR 3T

0TI & ST Gaw

DI | <eMsy fF I8 <19 9 oqcd R R 181 a=all § |

UNIT I

15. A body is thrown vertically upward with velocity “u’. Prove that it will fall at a point in west
direction from its initial position at a displacement

T fUve SR SR PY 3R u 97 A BT oral 2 | Rig BT & a8 era+ uRfA®
Rerfey | uf¥em faen &1 3R 99 fog ) Fem S8 favenu= g

8 2h
— wh cosA.|—
3 g

OR

a. Describe the effect of rotation of earth on acceleration due to gravity.

[6]
g4l & HUIF BT THcdIF@ROT TR YATG B [daae1 I |
b. A body falls from a height 200'm a place where altitude is 45° N. Find eastward deviation of
the body with respect to the place directly below due to rotation of earth.
[4] _
450 N 3feTTer aTel w9 TR 20091 S8 9 UH fie fRar © , gedt & 909 & SR
fis sl uRfY® Rafd & S A | gd 1 IR fha-n faafera grm |

UNIT 111

16. a. Derive Lorentz transformation equation. [7]
AN FHIBRUN BT a1 DI |
b.“What do you understand by addition of velocity?  [3]

AT B AT F Y FAT FHT 27

OR

a. Explain the variation of mass of a particle with velocity.

9T & A1 BT BT & GIEE H uRads] d T8y |
[5]
b. Write a short note on relativistic energy & mass energy relation.
[5]
SA $oll A Ud MUfSd Sofl oR Sfera fewf faRay |
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Section A [10 Marks]

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions.
Each question is of one mark.

. Answer the following.

1. Define simple Harmonic motion?
TR et T BT aREIRT B |
2. Define the state of stable equilibrium?
WIS A=A DI 3faRAT BT GRATNT HIFTY ?
3. What do you understand by compound pendulum?
HYad AeTd | MY FIT AT § ?
4. What is the frequency range of ultrasonic waves?
RIS & & v Sgwll W fha gl ?
5. Dedifferentiate between transverse wave and longitudinal waves.
IR Td el aRal & AeE arR R |
6. Define group velocity?
FHE T P URHING BHIRAY |
7. Write down the unit of sound intensity?
g B AadT w1 JiFd foIfey |
8. What do you mean by pitch of sound?
eafy & qRE 3T T FHA & 2
9. What do you mean by Noise?
QIR . 3MY_d] AT & ?
10. Define the pointing vector.

gigfe i {&er &1 aR9INT BT |
Section B [LOMarks]

Section ‘B.contains 6 questions (50 words each) and a candidate is required to attempt 3 questions, at least 1
from each unit. The first two UNITS are of 3 marks each and the last UNIT is of 4 marks.

Il.  Answer the following.
UNIT I (3 Marks)

11. In simple harmonic motion when the displacement is half of the amplitude then what fraction of
total energy are kinetic and potential energy? Calculate?

IRA M Y H 9 fARATIT ST &7 T BT ®, 99 BT bl s vd Rerfaor st
SADH! Fol Holl BT fha-T IRT BFH, TOFET B |




12.

13.

OR
Derive an expression of Bifilar oscillation for its time period.

fga=g Qe & [T afTad B &l Foid WU HIToT |
UNIT 11 (3 Marks)

Wave velocity in water is \/% . prove that group velocity will be half of wave velocity where g is
acceleration due to gravity and A is wave length of waves in water.
arl H R éﬂ\/%%‘ﬁ@aﬁﬁﬁﬁ?déuiiﬁrﬁisaﬂ, ORI AT T T BN, S8l g

THER @R AR AT B O+ § TR < 7 |
OR

Derive an expression for velocity of longitudinal waves in a fluid column.

el aer T # el qR & 9T BT At Fd DITY |

UNIT-1I (4 Marks)
Explain total internal reflection.
quf IR UHTd DI HHSSY |
OR
Differentiate between diatomic scale and tempered scale.
faerHT dom HxaTRd TAH # <R 9a1sy |
Section C [30 Marks]

Section C - contains 6 questions. Answer any three questions (400 words each), selecting one from each

14.

15.

unit. Each question is of 10 marks.

Answer the following.
UNIT I

What is a potential well? A particle of mass m is moving in a potential field U = %kxz, Prove that

the motion of the particle is simple harmonic. Also derive the formula for the time period of the
particle.

forg U RIT 87 m SANE BT U BUN U =kx? P g & # T AR @1 8 Rieg
DI T ST TR AR SMacd! & SHP Maddbled Bl Aold S DI |
OR

Tow pendulums of same mass and length are joined by a elastic spring, then derive the equations of
motion. Discuss normal
modes of vibration and calculate the frequency of normal modes.

I gUATE 9 THTs & g llcld ®l U YR RN I el 1T © d9 $d! T &l
FHIDROT U1 Bx, A [AEmail &1 quie ISR Tl SHG! Mg Bl UMM DI |

UNIT I

Explain superposition principle? Define standing waves. Write its characteristics and explain its
formation in bound medium.

JIRIYY RIgrd Bl IHSMgY TETHT ail &l gRATRT & g fagivan faRge g
JEATETH | STATHT ORI & T BT wHsSy |




OR

a. Explain quality of sound with examples.
ISRV B FEIAT W & BT YO P FHISY |

b. Describe the application of infrasonic waves.

U S R b SUAAEr BT 9o BT |
UNIT Il

16. Write down the characteristic properties of electromagnetic waves. What is meant by polarization,
circularly polarized and elliptically polarized electromagnetic waves?

fOga gead I & Etre ol B fogdx 39 TR b gavl, oy, ga ud
gl gfad o’ & dad Bl Ty |

OR
Describe the human ear and its responses. Also explain the limit of human audibility.

Ag H07 Td 3AD TG BT 90 DISR 3HDG G- DI AT Pl GHSNSY |

The End
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Time : 1 % Hrs. M.M: 35 Marks

Instruction : In case of any doubt, the English version of paper stands correct.

Section A [12 Marks]

Section A contains 12 questions (20 words each) and a candidate is required to attempt any 6 guestions.
Each question is of 2 marks.
l. Answer the following questions.

1. Write the law of equippartition of energy
Sl & AT &7 g forfay |

2. Define the two specific heats of gases.
T o1 <1 fafdre SRl & aR9fyd T |

3. Three molecules have speeds v, 2v and 4v, what.will be their root mean square speed?
AT STULST BT AT HA: v, 2v Td 4v E | DG A ol Al T 2 |

4. Write down the formula for most probable speed for'molecules, designate symbols.
AT BT SATHTH AT T BT G (IR | Tecilep! b1 AMifhd D |

5. Define pseudo or fictious force
MRl AT HfeTd g BT IRFINT BIFT |

6. What is Galilean transformation?
TR wUTRT BT TR PR |

7. Name some phenomenon which are caused by the effect of coriolis force.
HINARE 91 & Y9 D B dTell {Y TSR & A1 qarsy |

8. When a body is falling vertically downward on Earth, to which direction is will displace due to
coriolis force?
T BIs v gedl IR Jedler 19 &1 IR R BT 81 d SINATH 9 & HRT 98 |
oo # fazenfad g |

9. Write the formula of variation of mass with velocity and designate symbols.
I & 1Y sFAM uRacd &1 g fofRay ud ucfieT &l Amifdhd I |

10.-What is meant by length contraction?
s | Aqgad | a1 1T 2 |

11. Give Einstein’s formula for mass energy equivalence relation.

Sull — TIHT Joddl AR @ ol SIS BT FF QIOTY |

12. Write the relativistic energy of Zero rest mass.

I WY GHAM D] AUEDII Holl [TRay |




Section B [8 Marks]

Section B contains 6 questions (50 words each) and a candidate is required to attempt any 2 guestions from

13.

14.

15.

different units . Each question is of 4 marks.

Answer the following questions.

UNIT I
Calculate the mean free path and collision frequency of air under normal condition when the radius
of the air molecule is 107°m, number density is 10°m~ and mean velocity is 500 m/s

Wﬁ@xﬁrzﬁaﬁwzﬁmwwwwwmﬁmaﬁmmwa%
319 @ fodsar 10 °m e B9 10%°m 3 Ud AT o997 500 m/s fQU Y g |

OR
Define mean free path. Derive the following expression for mean free path—

Wﬂﬁwaﬁwﬁwﬁﬁaﬁﬁqmmwwwa%mﬁwmwaﬁﬁm

A= \/—1'td2
(/1 = lambda)

T =pi
UNIT 11

What are inertial and non-inertial frame of refrences? Explain transformation of displacement in
rotating frame of reference.

STe-dr 3R eoTewy faer dF &1 81 &1 Udh ovfi fAder d3 § foRemue wuraRer &1
qui HIRTT |
OR

In a frame of refrence S the position vector for any particle P is given by:
T e 93 SH B wor P T Refy |y 741 5

r = (6t2-4t)1- (-3t3)j + 4k

metre and in another frame of reference S™the position of P is given by:

TG = HH S* H Pl Rufy g |
r' = (6t% + 43t)i - (-3t3)j 4+ .3k

1= icarat
<j = j carat)
k= kecarat
a. Find the velocity of frame S’ with respect to frame S.
HH S B |UE S” BT I S B |
b. Prove thatthe acceleration in both frames is equal

Rig HRI B AT AT BH H BT BT TR Uh I 2 |

UNIT I11
Explain time dilation in detail with the help of Lorentz transformation equation.
FRUEST [/ATTRYN AHIBRIT B FERIA W Blel ghg Pl IR A AU |
OR
Explain equivalence of energy and mass and derive expression for energy mass relation.
ol Td G B JoIdl DI FHENSY Td Holl GIqM Joddl G -l & foly &sd I

DI |

Section C [ 15 Marks]

Section C contains 6 questions (400 words each) and a candidate is required to attempt any 2 questions

from different units. Each question is of 7.5 marks.




16.

17.

18.

Answer the following questions.

UNIT I
Establlish the relation between most probable speed and root mean square speed using Maxwell’s
law of speed distribution.

HRIIT & dTel [AaRT FRM T SUANT R §U AHaH JH9T o Ud v HAERAA <Tel
® HEY AR T DI |

OR
Obtain values of specific heats and their Ratio y (y = gamma) for mona—atomic and di—atomic
molecules using law of epuipartition of energy

Sl & FAMHIST & F9H BT J-ART A gU Udh URAIVG Ud [GURHIIS SRl & feTy
fIR¥re SIS qAT 3@ 3T y (y = gamma) &1 TOFT HITTT |

UNIT Il
Calculate the Coriolis force on bodies falling on earth vertically downward and.explain the effect of
the rotation of the earth on acceleration due to gravity ‘g’.

gedl IR AR 1 @7 IR FARA gy vl R SIRAer g #1707 SIRTT vd gedft &

URYACT BT YR<ARI ©@ROT JHTT Dl AASISY |
OR
Explain transformation of velocity and acceleration in rotating coardinate system.

goll el d H 97T Ud @ROT RUTRYT BT qui_ HIfI |

UNIT 11l
Derive Lorentz transformation equations for relativistic momentum and energy.
AIUADBII HHT Ud Holl & foly ARISH HUTIRYT AHIBIOT Fq~ DI |
OR

Describe:
GRAT HINTT:
a. Applications of special theory-of relativitgy
faf¥re smudmedmdar & RIgr @& AT |
b. Relation between Relativistic momentum and energy

AUTHII T G ol H Fr=] |
--The End--




Sophia Girls’ College (Autonomous)
Ajmer
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Paper Il : [PHY-202]: Waves and Oscillations
Time : 1% Hrs. M.M: 35 Marks

Instruction : In case of any doubt, the English version of paper stands correct.

Section A [12 Marks]

Section A contains 12 questions (20 words each) and a candidate is required to attempt any 6 questions.
Each question is of 2 marks.

l. Answer the following questions.

1. What is an oscillator?
qifers T 27
2. What is torsional pendulum?
RIS Tl T 57
3. What is compound pendulum?
3¢ fuve o @I &7
4. Define Group velocity.
g I BT GRAIT BIRTT |
5. Define pointing vector. What is its significance?
qigfeT AfeRr I gR9ING BISTY (g8 Hifdd Fewd Tl 87
6. Define standing waves.
ST TR BT TR BT |
7. Explain the ultrasonic and infrasonic waves.
ORISR Ud A, T3 BT FASST |
8. Define noise'and music.
BIR U I D aR9INT BIf |
9. Definebel and decibel.
9 T sHIEe Bl gRHIYT HIFT |
10. Write down the limits of human audibility.
A s & A foaRag |

11. Define Periodic Motion.
WRAfSH Ty B aRymeT Q1
12. Write two examples of SHM.

SHM & <1 Ierexvr forikay

Section B [8 Marks]

Section B contains 6 questions (50 words each) and a candidate is required to attempt any 2 guestions from
different units . Each question is of 4 marks.

I1.  Answer the following questions.



UNIT I
13. Find in a harmonic oscillator average Kinetic energy and potential energy, when average is taken
with respect to position over a cycle

U 3MTAdl] It Bl AT ITfao] Sofl, Aed Refds SO =it IR STaad! Aty [ Refay
& groer form SIrem 2 |

OR
Derive energy of oscillator in the form of L.C. Circuit.

L.C. ST & | UlRu & w9  Qfeld &1 IS &I Ffd DI |

UNIT Il
14. Explain in short Harmonics and quality of sound.
FAT &y B [oraet I Herg § \HSISY |
OR
Explain properties of infrasonic waves.

A TR P fadrwad gdqrgy |

UNIT Il
15. Write short note on intensity and loudness.
AT U gt R wfera fewoh forfay |
OR
What do you mean by polarization? Explain circularly polarized electromagnetic waves.

Aol I AT T [ 87 gid giad a0 bl FASSY |
Section C [ 15 Marks]

Section C contains 6 questions (400 wordseach) and a candidate is required to attempt any 2 questions
from different units. Each question is of 7.5 marks.

I11.  Answer the following questions.

UNIT I
16. What is simple harmonic oscillator. Describe the differential equation for it. Obtain expression for

velocity, displacement and time period.

Udh IR 3Adi! Gl AT BIdl 750D [olU dbeld  FHIBRUT BT RqUAT HIfoTY dT
o7, faReIUAT IR I &Tal & g Fa1fery |

OR
Explain motion of simple pendulum. Derive the expression for time period of a simple pendulum.

TR ATAD DI A BT FASRY | TRA Alid B AMAdDIA & Aol DI Fedfed DI |

UNIT 11
17. Derive an expression for speed of transverse waves on a uniform string.

TUh FHHOY ST WR U TR DI ATl bl Aol a1 DIy |

OR
Derive the production and detection of ultrasonic waves and also write down its applications.



RIS TR B IAGT U4 FFaT & oIy i Iq~ IS qAqT sHD JUANT T
forfaT |

UNIT Il
18. Write short note on:-
o wR e fewoft forRay |
a) The human ear and its responses
AT HOT Ud SHDB! U8 |
b) Temperament and musical instruments

TARMC daT 919 I

OR
Explain characteristics properties of plane electromagnetic waves in vacuum.

e H qHad f[agd gaad a0 & ATEiors JURHEl Bl ARAT BTy |




