S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment March 2026
Programme - B.Sc. (Pass Course) IV Sem (Session-2021-22)
Paper |- Statistical & Thermodynamical Physics-11
Maximum Marks : 20
Note: Attempt any 4 questions, selecting at least one question from each unit.

=gl TR uell & IR MG, U 3313 (GfHe) ¥ 79 A HH TS Y ST 994 Afard g1

Unit |
1. Explain the difference between the average speed and most probable speed of the molecules

. .. 2
of a gas and prove that their ratio is =

T & S7upel B ST ATl SR AewH TG aTd 3 R W Hifory a1 g IfTg 6 g1
RIS % 2 |
2. Define degree of freedom. Prove that for an ideal gas whose degree of freedom is f
Yy = o142
Cy f
show that y decreases as atomicity of gas increases.
WA= BIfe B alRkurer fRed | g BINR 6 frard=aar sife @l areet 319 & oy

y:%—1+;W%|W%W%WWmWVWWW%|

v

Unit 1l

3. Explain the phenomena of thermal conductivity of a gas on the basis of Kinetic Theory of Gases.
T & TTfaol RIGd & MR TR ST ATADHAT B Il $HI ARAT DI |

4. On the basis of Kinetic Theory of Gases derive an expression for the diffusion coefficient in gas.

Prove that it increases with temperature T as 74,
T & vy T Rigid W MR 1 & forg fawRer [onies &1 @dwid goa~ sifoy | Rig sty &

ag am T & arer T /2 T F 9T T |

Unit I
5. Consider three cells in phase space for which E; = 0,E, = 2 Joule, E; = 4 Joule
and N; = 6, N, =4,N; =3, §N; = —2. Then calculate §N; and 6N, when §N = 0
and SU = 0. Also calculate the initial and final probabilities.
TEh dHell Fendier § 94 diftse & e a1 E; = 0,E, = 2 5[d, E5 = 4 d dor
N, =6,N, =4, N3 =3 3a 6Ny =—2 & d §N; 9 SN, =1 @ifog 519 SN = 0 dern
SU = 0 &1 a1 URMe 9 AfaH SIS Uriddar A1 sd ooy |
6. Obtain an expression for specific heat of a vibrating diatomic molecule and explain its

dependence on temperature.
frdll U fguwars o] &1 faRkre w7 & foy @oie @1 Jafd SIS | aY & a1 39!
fiRar &1 wwemEd |

Unit IV
7. Discuss the distinguishing feature of Maxwell — Boltzmann, Bose — Einstein and Fermi — Dirac
statistics. Derive Fermi — Dirac Distribution Law.
NRIIT—dTec o, SF—3Mg~IcIH Ud BHI—fexTe FiRsd! # 3R |usgy | BHi—fexre faavor g
B AT BT |
8. Derive Bose — Einstein Distribution Law and calculate the portion function.
I — TS & fAaRoT a8 &7 IURT ST T GfIdRT Head &1 T0MET BT |




S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment March 2026
Programme - B.Sc. (Pass Course) IV Sem (Session-2021-22)
Paper I1- Optics-11
Maximum Marks : 20

Note: Attempt any 4 questions, selecting at least one question from each unit.

1.

=gl TR uell & IR MG, U 3313 (GfHe) ¥ 79 A HH TS Y ST 994 Afard g1

Unit |
Explain Fraunhofer diffraction at single slit. Derive conditions for Principal Maximum, secondary

maxima and minima .Also plot Intensity distribution graph.
Udhdl XEE A BFRIHR fdadd &1 guiF St | g Sfeass, fgda Sfeas vd s o o ufaufed a=a
gY, e faaRer a1 ff ergY |

Prove that only first order is possible if the width of a grating element is less than twice the

wavelength of light.
e AT 3aag HI AlSlg, BRI & I <& & 1 I HF 81 Al g DI [ b yom dife € g sl |

Unit 11

(a) Explain what is meant by resoling power of a diffraction grating. Show that the resolving power
is given by the product of the total number of ruling and the order of the spectrum.
faads AfeT oY faves emar 9 @ ared 8?7 wefdia S {6 faves emar, Wagd &1 dife vd 3feT w)
3ifdra qeT YRl & YUHH & RER BT B |

(b) Calculate the grating element of a plane transmission grating which when used on a spectrometer
with telescope and collimator of 0.01905m operative will just resolve the two D lines in the
sodium spectrum in second order. Given AD; = 589nm, AD, = 589.6nm.

AT URITEA UFSH, S9 U WIEHICR UR Sfolapld U4 0.1905 M 5 dTel dleiiex & A1 Ygad el ©
ar Afeyd WaeH ¥ &1 D Y@l & fgdiy dife # 99 faufed axal g | 961 IfeT ofaua S1d HifvT |
faar mam & AD; = 589nm, AD, = 589.6nm

Describe Fresnel diffraction produced by circular aperture, for axial and non-axial points

giving necessary principle.
JAHR ERS §RT I~ Whd faacd &1 31l v ol fageii & forg, smavas Rigra |fed aoid
B |

Unit 111

Describe construction and working of half shade polarimeter and biquartz polarimeter. Discuss
their comparative merits and demerits.

JTE—SIARYT gauT AT oIl fg—Farcst gavr ArdT &1 &1 Yd SR YUMell &I quid DI | 39 3MUterds I[o1
qr <Nl @ fAdEEr SRR |

Describing basic hypothesis of holographys discuss the basic theory of construction of hologram
and reconstruction of an image by hologram. Also give uses of holography.

BIARITH] BT H HeheuaT Bl fJde HRA gY, BAd™ & 107 iR Ufdpfd & ga—fHor & gl &1 avie
BHINY, Td BIAUTH! & SUANT &I fada=1 s |

Unit IV

8mhv3
C3

Define the Einstein's coefficients A and B. Prove that in thermal equilibrium A = B.

Under which condition value of (A/B) will be minimum?



8mhv3
C3

M & A 3R B Uil &1 gR9T SIfvRl | Rig IR f S amamawen § A =
fhe srawemati # (A/B) &1 A9 g9 8FTT?

B,

8. Discuss construction and working of He-Ne laser. Write advantages and disadvantages of this laser.

eI —3iH o R @1 99Tde Ud HRIYUITell &1 Ad==T SN Td 59 ok & SUARTGT U WHERl u
1ol STferd |

*kkkikk



S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment March 2026
Programme - B.Sc. (Pass Course) IV Sem (Session-2021-22)
Paper I11- Electronics and Solid State Devices-I1

Maximum Marks : 20

Note: Attempt any 4 questions, selecting at least one question from each unit.

gl ar ugt & IWR VL, TA® 31 (@fAT) A FH A FH TP UY &1 794 fHard 7

UNIT -1

1. Study transistor amplifier using h —parameters and determine current gain, input resistance,
voltage gain, output resistance and power gain.

h — el @& TN 9 CIfvRer Yadd &1 faveiyor HIfTU iR a1 o, faeh ufoRe,
dreedT o, i ufoRe iR ofdd o & < o= $IfoTY |

2. Discuss fixation of h-parameters and stability

factor  for  transistor.
TIRER & h — urenal &1 MR e one &1 f[9aes Sy |

UNIT -11

3. Write advantages of negative feedback. How non-linear distortion is reduced by negative
feed back.

BUTAS A & ary fafau| sRfA® faeuur & Honets g gRT1 {6 UeR &0
far o1 g g

4. Draw the circuit diagram of current feedback series input circuit and calculate voltage gain,
input resistance and output resistance.

YRT QAo vt o & e ufvuy frsy 98T T dieear afsy fash uforiy aut ffm
UfoRTY 1T BT

UNIT - 111

5. Give the characteristic properties of an ideal OP AMP. Draw circuit diagrams of inverting and
non- inverting OP AMP amplifiers and explain their working.

TH 3G OP AMP & fafRIY 071 98T | AT 3R AT9-3afeT Afshardd Yatd & Afhe
3RT FRY 3R I7h! HRIYUMd THSISU|

6. What is oscillator? Explain the principle of an oscillator and Barkhausen Criterion.

e A 1 A 82 SThgTae B! 3R SIfer & R &1 0SSy |

UNIT -1V

7. Draw the circuit diagram and transfer characteristic of an N-system JFET in common source
configuration. Explain this curve.



IYIMY FId fo=arg H T N-UUITelt JFET BT URTY 3G duT 3=l fHanefiores T | g9
P DI gAY |

8. What is an AND gate? Write its truth table. Draw the circuit diagram of the AND gate using
TTL logic and explain its functioning.

AND gR &1 § ? 390! Iaq= 1ol fafad | TTL arfdhes SUahT & A §TAND gR &1 uRay
G Wi qUT DT BRI THS |



S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment March 2026
Programme - B.Sc. (Pass Course) VI Sem (Session-2021-22)
Paper | - Mathematical Physics & Special Theory of Relativity-11

Maximum Marks : 20

Note: Attempt any 4 questions, selecting at least one question from each unit.

=gl TR uell & IR I, UA® 3313 (@) ¥ 79 A HH TS Y ST 994 Afard g1
Unit -1

1. (a) Show the Lorentz transformation equation is equivalent to rotation in space time co-ordinate
system.
g IS & arvest FuaRvT AHeR0T fie—ara Fdens a1 4 goiF & goa 21
(b) Discuss the postulates of Special Theory of Relativity.
JufereRdT & faRre Rigra & Al &l fade T IR |

2. (a)Define the following

o1 @ aRwme v e SR
(i) Space like vector (i1) Time like Vector (ii1) World line
SICINCRENIEN] FHgaq Afeer SUGESEl

(b) Explain the past, present and future in a sbace time diagram.
fem—arel NG ¥ i, adH Ud HiasT Bl qHE |

Unit— 11

3. (a) Define Four-Force Vector and derive Minkowski equation of motion.
TgfeH—ae B TRATNT SIS TAT FAbleg<d! BT T BT AR WU DI |

(b) Prove the orthogonality of four force and four velocity.
Tfdad 9 agfad a7 B Afradar a1 g I |

4. Define Four Frequency Vector and hence derive the relation for longitudinal and transverse
Doppler's effects.
agfdq g Afeer &1 AR SIS | gdS] AeIdl I ATUEDHIT AR UG Aot SR Y91d &
e U BT |
Unit— 111

5. Provethat (i) x? +y? + z? — c?t?
(i) dxdydzdt
remains invariant under Lorentz Transformation.
g HIRR
(i) x? + y2 + z%2 — c?¢t?
(i) dxdydzdt ANUSd HURYT H eeR =d B

6. Obtain transformation relation for energy and momentum of two colliding particles between
laboratory and center of mass frames of reference and prove that it is very difficult to have a

particle of very high energy in center of mass frame.
Tl U BT TFHY B fold, TANTIITAT TG GH ©vg (el T & §Id SHofl g qdT WU qH = U
FIRTY der Rig PINR 6 gaam™ o -1 § &7 &7 T S SHofl U HRAT bfod drf 8 |

Unit-1V

7. (a)What is meant by Threshold Reaction Energy? Explain. Obtain an expression for it.



QEAI—Soll BT T | TAPBT ATh I~ DT |

(b)Prove that a photon cannot give rise to an electron positron pair in free space in the absence
of an additional external field.
g PINR f6 te AfiRad arar &3 @1 S uRAIfd H o B o ATHRT H Selag—uiiorg gid &l
IATEA & B FHT © |

8. (a) Derive electromagnetic field transformation by denoting Maxwell's equations in covariant form.
HeAdel FHIBROIT BT FeURdd wU § Fad B4 g [qgd—gRdId &3l & WUTaRY e~ DI |
(b) Prove that C?B? — E? is invariant under Lorentz transformation equation.
Rig SN C2B? — E? JRvSS SUMRRYT FHIBROT & it +2eR 2iar 2 |




S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment March 2026
Programme - B.Sc. (Pass Course) VI Sem (Session-2021-22)
Paper Il - Quantum Mechanics-11
Maximum Marks : 20

Note: Attempt any 4 questions, selecting at least one question from each unit.

forgl IR udt & IWR AT, TA® 315 (GfAT) A FH A FH TP UY BT 794 fHard 7
Unit—1

1. Define Potential Step. Write Schrodinger Wave Equation for the same and solve it for
E > V,. Find reflection and transmission coefficients.
fava | @1 R BIfvTg | sISoR. &’ a¥axYT foaar st ga E >V, @ forg sma
HIFTY TAT IRIEAT g IRITAA 0T AT DI |

2. Asquare well potential is defined as:-
T fova @u 9 geR 3 aiiRaiia @

V(x) =0whenx <0

V(x) =—-Vywhen 0 <x <a

V(x) =0whenx > a
Write Schrodinger Wave Equations in different regions and find reflection and transmission
coefficients. Find the condition when reflection and transmission coefficients are maximum
and minimum.
faf=T el 9 SAfeoR R AHIaRvT fofRey Tor URTace Ud YR OTdh] Bl ST difory | 9 206l $I S
SIS TG WA T YRITAT IO fererad g A+ & |

Unit - 11

3. A particle is confined into an one dimensional infinite potential well, solving Schrodinger
equation prove that:-
(i) Wave functions are either even or odd
(i) Energy eigen values are discrete.
U BT U AT o fafda oy # uRag 8, AfESR THIdRol 1 8l &vd 8¢ Rig dIfoY b
(1) o7 ®oAd a1 o1 wF A7 v B g
(2) St 3msi A fafdad g 2

4. Find the probability of a simple harmonic oscillator in ground state under classical limit.
ol AT H AR AT QIfr & FoR—FwAT Armall H Uy ST & UTRiedar & A &1 0T &R |

Unit - 111

5. What is Spin Orbit Coupling and fine structure of spectral lines? What is the effect of
spin-orbit coupling on the S- energy level and p-energy levels? Explain.
JeIshU—hell YA AT WAl NIRI B1 Ged WA I T A 87 Yesho—hel AT I S- ol 'R
TAT P— Sooff TR W 97 9419 U<Sdl 87 FHesY |

6.  Solve the Schrodinger equation for finding the energy eigen values and energy functions
of a rigid rotator. Show that the energy eigen values are independent of quantum number
m and they are (21+1) degenerate.

%ﬁ%ﬁ?@ﬂwﬁgﬁaﬂﬁg@qﬁaﬁwﬁmwaﬁwsw Bl BT ATHAT DI |
Rig ST o Soff Mg 719 daTe™ |l m R 1R 81 &xd qr S9a rgyeear (21+1) © |




Unit - IV

8. (a) Explain the P,Q and R branches of the vibrational spectra of molecules.
AU & HEIIH WFeH H P, Q TAT R ARIRAT DI A |
b) What will be the value of force constant for H1CI3> molecule if its vibrational frequency
is 9 x 1013Hz ? Also calculate zero point energy.
HCI3S & om & forg 9o Fadia @1 719 @1 8 afe g9 forg & emafey &1 #
9 X 1013 Hz #73@ f4g Soif &1 7 1 s1a HIRTY |

*hkkkk



S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment March 2026
Programme - B.Sc. (Pass Course) VI Sem (Session-2021-22)
Paper I11- Nuclear Physics
Maximum Marks : 20
Note: Attempt any 4 questions, selecting at least one question from each unit.

=gl TR uell & IR I, UAS 3313 (GfHe) ¥ FH A HH TS Y ST 994 Afard g1

Unit—1

=

. Prove that the impact parameter is given as:
fag ooy & dug u=a 91 93 9 e oran &

2ze? 0]
_ 2 (@)
4Eymv? 2

. (a) Calculate average kinetic energy of nucleons present in the nucleus of Cu®%.
(R, = 1.3 Fermi)
Cu®* s # SuRerd <fdcrem=i o) 3iad Tt Solf & ToHT AR | (R = 1.3 %)

b

N

(b) Explain parity and parity conservation.

FHAT dAT FHAT H'Q&‘IUI Eﬁ Y] Eﬁ §|QI
Unit-11

w

. @) Derive an expression for fission energy condition of symmetric spontaneous fission.
FAMAT W@ f[aEvsT &1 I & ol U Sld G DI |

b) Explain Nuclear Fission on the basis of Liquid Drop Model.
9 g A1Sd @ YR WR ANGY [agus & en HIfg |

4. (a)Explain the role of moderator, control rods, and coolant in nuclear reactors.
TSI RAdext | dep, fFrRize Bl aal Mdddd & HMEl bl fadeqr I |

(b) If one atom of U?3> gives 200 MeV energy in their fission, then how much number of
fissions are required for 550 Watt power per hour?
Ife U235 wxer] & famues # 200 MeV Suif fAierd) ® af 550 dic ofad i &6 Sca=1 &=t &
forg fopd= fa@ves @ smagadar gril?
Unit- I

o

a) Determine the unknown particle X in the following reactions:
=1 srfaferansii # oretta wor X &1 uar o e

(i) k+p-okt+X
(i) m7+p->k +X
([iDp+p->nt+n+ AN +X
b) Discuss fundamental interactions in detail.
IR | el d == fohamsii @ fademr aifoi |

6. a)Write a short note on Quark structure of Baryons.
IR BT Fard Ao W fewoft forfay |

b) Examine the following reactions using conservation laws:
HRer & Ml BT ST ded gy e sififoanei @ s s
(i) 7t +n >N +k*
(i) A>3+ A



(i)m~+p > + A
(ivy tt+n->n"+p
V) 7 +p >N +k
(i) k- >~ +n
Unit -1V

7. Explain dead time and recovery time in Geiger — Muller counter. What is the work of
quenching agent in this counter?

MR ek T # fasnfadrer don gARifta &ret @ arer Sifoie | 39 TR # IaaRe & 31
FY 8?

8. Explain principle and working of proton Synchrotron and find out expression for rotational
frequency of proton.
gIcE RIpIg &1 Rigra don Srifdf o arem I T Ui &) goid 1gRy & Jisid U<

BIFY |

*kkkk



S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment March 2026
Programme - B.Sc. (Pass Course) IV Sem (Session-2022-23)
Paper |- Thermodynamical & Statistical Physics-11
Maximum Marks : 20
Note: Attempt any 4 questions, selecting at least one question from each unit.

=gl TR uell & IR MG, U 3313 (GfHe) ¥ 79 A HH TS Y ST 994 Afard g1

Unit |
1. Explain the difference between the average speed and most probable speed of the molecules

. .. 2
of a gas and prove that their ratio is =

T & S7upel B 3T ATl SR AETH TP aTd 3 IR W Hifory g1 Rig dIfig fas s57ar
RIS % 2 |
2. Define degree of freedom. Prove that for an ideal gas whose degree of freedom is f
Yy = o142
Cy f
show that y decreases as atomicity of gas increases.
WA= BIfe B alRarer fRed | g SINR 6 frard=aar sife @l areet 319 & oy

y:%—1+;W%|W%W%WWmWVWWW%|

v

Unit 1l

3. Explain the phenomena of thermal conductivity of a gas on the basis of Kinetic Theory of Gases.
T & ool RIEd & MR TR ST ATADBAT S gl & ARAT DHIFTY |

4. On the basis of Kinetic Theory of Gases derive an expression for the diffusion coefficient in gas.

Prove that it increases with temperature T as 74,
9 & 7] IR RAGTd IR MR 19 & foly faRaRoT qones &1 &std Fed=1 diforg | Rig oy

ag am T & arer T /2 T F 9T T |

Unit I
5. Consider three cells in phase space for which E; = 0,E, = 2 Joule, E; = 4 Joule
and N; = 6, N, =4,N; =3, §N; = —2. Then calculate §N; and 6N, when §N = 0
and SU = 0. Also calculate the initial and final probabilities.
TEh dHell Fendier § 94 diftse & e a1 E; = 0,E, = 2 5[d, E5 = 4 d dor
N, =6,N, =4, N3 =3 3a 6Ny =—2 & d §N; 9 SN, =1 @ifog 519 SN = 0 dern
SU = 0 &1 a1 URMe 9 AfaH SIS Uriddar A1 sd ooy |
6. Obtain an expression for specific heat of a vibrating diatomic molecule and explain its

dependence on temperature.
frdll U fguwars o] &1 faRkre w7 & foy @oie @1 Jafd SIS | aY & a1 39!
fiRar &1 wwemEd |

Unit IV
7. Discuss the distinguishing feature of Maxwell — Boltzmann, Bose — Einstein and Fermi — Dirac
statistics. Derive Fermi — Dirac Distribution Law.
NRIIT—dTec o, SF—3Mg~IcIH Ud BHI—fexTe FiRsd! # 3R |usgy | BHi—fexre faavor g
B AT BT |
8. Derive Bose — Einstein Distribution Law and calculate the portion function.
I — M & faaRoT a8 &7 IURT HIRTU T FfaRoT ®erd &1 T0MET HIFY |




S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment March 2026
Programme - B.Sc. (Pass Course) IV Sem (Session-2022-23)
Paper I1- Mathematical Physics & Special Theory of Relativity — 11

Maximum Marks : 20

Note: Attempt any 4 questions, selecting at least one question from each unit.

=g IR well & IR AR, TP 3P1S (Gfie) A FH A FH TS Uy BT 99+ Sif~ard 21

UNIT-I
Write components of four-momentum P, and show that-

=

i W B, & "eat @Y gy qen yefdia Hifer fr—

(i) X P? = constant
(i) E? = p?c? + mic*

2. Define components of four-frequency and write their transformation equations between S and
S'frames.
IIfH—3MgRT & TcH Bl TRWINT I TAT 590 fory S o S’ HHl & dra JUrIRoT FHIBR0T forRad |
UNIT-II

3. For the inelastic collision between two particles moving with relative velocity obtain the
expressions for momentum and energy in C-reference frame after the collision.
MU o7 | AIfRlel &1 &olf & d19 IUARY cadhr & ford C-Fder a3 # cadmr & ugard &oll & a7 Ud
Sl Sa DI

4. What is Compton Effect? Using concept of energy momentum four vector deduce the expressions

for compton shift of wave length and direction of recoil electron.
BT TG T 87 FOli—AdT adfad Al HHT= BT ITANT BRS BrUe dRiTaed e dorr yffara
golaed & e & aSd T S |

UNIT-II

5. Write Maxwell’s equations in tensor form.

YT FHIBRON BT Ufeer v | U STy |

6. Using electromagnetic field tensor obtain the Lorentz transformation of components of magnetic

field.
e graar & Uldel &7 STWIRT B R &8 & gchl & (o)) ARG RATIRYT FHIGRT ST DIToTY |

UNIT-IV

7. Two earthed conducting plates are placed parallel to xz —plane and passing through the points
y = 0 and y = a. A line charge parallel to z-axis is situated between the plates at point (0, d). Write
the two dimensional Laplace’s equation and then obtain expression for the electric potential between



the plates.
T FHICR Y—HUIDHd aTeAd UeedRl xZ a0 & Gk y = 0T y = a W & 2| SFl =l & 4

T YR AW ST b z—ae & ogfawr wa fag (0,d) R Rerd 2| fgfaria dfema wfiaxor forlRay don wiet
% 7 fagya fava & forg awe uta S |

8. A thin rectangular plate is placed in x — y —plane. The edges of the plates at points x = 0, x = a,
y = 0 and y = b are maintained at zero temperature. If initial temperature of the plate at any
point (x,y) is 8,(x,y) then obtain expression for temperature distribution.
UEH Jdell qAAIR @ X — Y AGA AW B | We & IR x =0, x = a,y = 03iRy = b T IO+ W®
ReR v M € AT wie & fdll fag (i, y) R URf& am 6, (x, y) & a1 am IaRT & oy @i urd
DI |

*hkkkikk



S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment March 2026
Programme - B.Sc. (Maths) IV Sem (Session-2022-23)
Paper 111l - Electronics and Solid State Devices-11

Maximum Marks : 20
Note: Attempt any 4 questions, selecting at least one question from each unit.

forgl IR Ut & IWR AT, TA® 31 (@fAT) W FH A FH TP UY &1 794 fHard B

UNIT -1

1. Draw the circuit of Colpitts Oscillator and explain its working. Deduce the condition for
sustained oscillations.

Hifoue el &1 URYYT I 991 U 9@ SRV FHSISY AT Qledl &l
I R & oy g gfdaw S HIfo |

2. Deduce the circuit requirement for self excited oscillations.

I ST gl & fory uRueiia Sasgahdl Y 0T BHITY |

UNIT-11

3. Write advantages of negative feedback. How non-linear distortion is reduced by negative
feed back.

HUTHS I & a1 fafau| sRfe® faeunr &1 Bunddes Ao gRT g UhR &H
foar S 9t g

4. Draw the circuit diagram of current feedback series input circuit and calculate voltage gain
input resistance and output resistance.

YRT QAo vt o & forw ufvuy forsy 98T T dieear afsy fa=h uforiy aut ffm
TRy 91 BifoT|

UNIT - 111

5. Give the characteristic properties of an ideal OP AMP. Draw circuit diagrams of inverting and
non- inverting OP AMP amplifiers and explain their working.

TH 31 OP AMP & fafRIy 107 §a1gu| gHaféT SR AfF-g4afén dfharars uade & afdbe
3G FARY 3R 3D BT JHSET

6. Explain differential amplifier and find out common mode rejection ratio.

3Thel Uaeih P gHRd 3R UG fdur UfddRe AU ST BTy |

UNIT -1V

7. Draw the circuit diagram and transfer characteristic of an N-system JFET in common source
configuration. Explain this curve.



IYIMY Aid fa=amg H T N-UUG JFET T URUY 3G TUT 3=aR0T THaTe 0w Wi | 39
P DI gAY |

8. What is an AND gate? Write its truth table. Draw the circuit diagram of the AND gate using
TTL logic and explain its functioning.

AND R &7 § ? 39! TdH Tkt fafgd | TTL difdhes SUanT & ad Y AND gR &1 uRuy
G Wi qUT DT BRI THS |



S. S. Jain Subodh P. G. College, Jaipur (Autonomous)
Assignment March 2026
Programme - B.Sc. (Pass Course) VI Sem (Session-2022-23)
Paper | - Quantum Mechanics-11

Maximum Marks : 20
Note: Attempt any 4 questions, selecting at least one question from each unit.

gl IR ugt & IWR AT, TA® 315 (@fAT) A FH A FH TP UY &1 794 fHard 7
Unit—1

1. Define Potential Step. Write Schrodinger Wave Equation for the same and solve it for
E > V,. Find reflection and transmission coefficients.
fava | @1 RV SIS | SIESR. @R a¥axYT fogas s ga E >V, @ forg sma
HIFTY TAT IRIEAA g IRITAA qOTd AT DI |

2. Asquare well potential is defined as:-

% favg g 94 geR & aiR9Ifa 2

V(x)=0whenx <0

V(x) =—-Vywhen 0 <x <a

V(x) =0whenx > a
Write Schrodinger Wave Equations in different regions and find reflection and transmission
coefficients. Find the condition when reflection and transmission coefficients are maximum
and minimum.
faf=T el 9 SAifeoR aRT AHIRT fofRey Tor URTacH Ud YR OTdh] Bl ST difory | 9 206l $I S
HIY TG WA T YRITAA IO Aferdd T =qa9 8 |

Unit - 11

3. A particle is confined into an one dimensional infinite potential well, solving Schrodinger
equation prove that:-
(i) Wave functions are either even or odd
(i) Energy eigen values are discrete.
U BT U A o fafda oy # uRag 8, AfESR THIdRol 1 8l @ed 8¢ g dIfoY o
(1) o7 ®oAd a1 o1 wH A7 v B g
(2) Wit 3rs A fafdad g g

4. Find the probability of a simple harmonic oscillator in ground state under classical limit.
ol FARAT H AR AT QIfrd & FeR—AwAT Armall H Uy ST & UTRidar & A &1 0T B |

Unit - 111

5. What is Spin Orbit Coupling and fine structure of spectral lines? What is the effect of
spin-orbit coupling on the S- energy level and p-energy levels? Explain.
JaIghU—hell YA AT WAl NIRI BT e W I a1 A 87 Yesho—hel AT I S- ol 'R
AT P— ol TR IR R U9Tg edl 27 THSney |

6.  Solve the Schrodinger equation for finding the energy eigen values and energy functions
of a rigid rotator. Show that the energy eigen values are independent of quantum number
m and they are (21+1) degenerate.
%ﬁ%ﬂ?ﬂﬁwﬁmaﬂﬁ@@qﬁaﬁwﬁmwamwsw Held BT JAMHeld BT |

Rig ST o Soff Mg 719 daTe |l m R 1R 981 &xd dr S9a srgyeear (21+1) © |




Unit - IV

8. (a) Explain the P,Q and R branches of the vibrational spectra of molecules.
AT & HEIIDH WIFeH H P, Q TAT R ARIRAT B A |
b) What will be the value of force constant for H1CI3> molecule if its vibrational frequency
is 9 x 1013Hz ? Also calculate zero point energy.
HCI3S & o & forg 9o Fadie &1 719 @ 8 afe g9 forg & emafey &1 #
9 X 10'3Hz 73 fIg St &1 A ) 5 SR |
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Note: Attempt any 4 questions, selecting at least one question from each unit.
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Unit—1

=

. Prove that the impact parameter is given as:
fag ooy & dug u=a 91 93 9 e oran &

2ze? 0]
_ 2 (@)
4Eymv? 2

. (a) Calculate average kinetic energy of nucleons present in the nucleus of Cu®%.
(R, = 1.3 Fermi)
Cu®* s # SuRerd <fdcrem=i o) 3iad Tt Solf & ToHT AR | (R = 1.3 %)

b

N

(b) Explain parity and parity conservation.
AT TAT AT HREIVT DI AR BITY |

Unit-11

w

. @) Derive an expression for fission energy condition of symmetric spontaneous fission.
FAMAT W@ f[aEvsT &1 I & ol U Sld G DI |

b) Explain Nuclear Fission on the basis of Liquid Drop Model.
9 g ATSd @ SMUR WR AMNSR f[Igved &1 R BTy |

4. (a)Explain the role of moderator, control rods, and coolant in nuclear reactors.
TSI RAdext | dep, fFrRize Bl aal Mdddd & HMEl bl fadeqr I |

(b) If one atom of U?3> gives 200 MeV energy in their fission, then how much number of
fissions are required for 550 Watt power per hour?
Ife U235 wxer] & famues # 200 MeV Suif fAierd) ® af 550 dic ofad i &6 Sca=1 &=t &
forg fopd= fa@ves @ smagadar gril?
Unit- I

o

a) Determine the unknown particle X in the following reactions:
=1 srfaferansii # oretta wor X &1 uar o e

(i) k+p-okt+X
(i) m7+p->k +X
([iDp+p->nt+n+ AN +X
b) Discuss fundamental interactions in detail.
IR | el d == fohamsii @ fademr aifoi |

6. a)Write a short note on Quark structure of Baryons.
IR BT Fard Ao W fewoft forfay |

b) Examine the following reactions using conservation laws:
HRer & Ml BT ST ded gy e sififoanei @ s s
(i) 7t +n >N +k*
(i) A>3+ A



(i)m~+p > + A
(ivy tt+n->n"+p
V) 7 +p >N +k
(i) k- >~ +n
Unit -1V

7. Explain dead time and recovery time in Geiger — Muller counter. What is the work of
quenching agent in this counter?

MR ek T # fasnfadrer don gARifta &ret @ arer Sifoie | 39 TR # IaaRe & 31
FY 8?

8. Explain principle and working of proton Synchrotron and find out expression for rotational
frequency of proton.
gIcE RIpIg &1 Rigra don Srifdf o arem I T Ui &) goid 1gRy & Jisid U<

BIFY |
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1. (a) What are Miller Indices? Explain the method to determine Miller Indices with a suitable
example and derive the formula for lattice spacing.
feR ga@ie 1 B © ? B STYTd ISRV & A1 HeR gadbid sd HRe al [ FHsgy
T STeidh IRTe & oIy 3 @1 geafy Sy |
(b) Prove that the ratio of packing fractions of a simple cubic structure and body centered cubic
structure is 0.764.
g P 1 TR a1 FREAT 3R T Diad O AT S Aol UND] BT U 0.764 BT & |

2. (a)What are Laue equations for diffraction of X — rays by a crystalline solid? Show that these
equations lead to Bragg’s law of X — ray diffraction.
freeeim 89 gRT X — fomor fQadq @& fou oSt @fiexer &1 g8g € ? <uige f& 3 s
X — foxor faad= & forg o1 & fem @1 g et 2
(b)X-ray of wavelength 1.544" is diffracted at an angle 16.6° from a plane (200) of a BCC
crystal. Calculate lattice constant of the unit cell.
TP I dfed fhded @ (200) ad @ 1.544° axwesd arehl X- fvor 16.6° @11 W faafda gl 2 |

Uhdh BISHT b STld [~Idih Bl T DI |

Unit—11

3. (a) Explain the Drude — Lorentz Theory of Electrical Conduction in Metals. Discuss the main
successes of the theory and also highlight its limitations.
grgall H fI=a arded & oy e diNel RIgIT @1 AT ST | 39 NG & 9 Ahaldrs
TR Al BINTY TAT 3BT Hrsi b1 f forRag |
(b) Define Relaxation Time and Mean Free Path. Explain electrical conductivity of

non — degenerate electron gas.
fasrifa @It ok Ay Jad Uy A MY R FHS & 7 JIAE goidgld 9 B g arerar sl
faaem HIfTg |

4.(a)Write Wiedemann-Franz law and prove that the Lorentz number is — (%B)
where kg is Boltzmann constant and e is charge on electron.
s o o o i v e R ket e an e 2 (K2) g &
STet kp decaie ReRid § QAT e Soldg= &I a9 B |
(b)The electrical and thermal conductivity of silver at 27°C is 6.22 x 10~’mho/m
and 423W /m — K, respectively. Calculate the Lorentz number for silver.

ardY &Y fegd arerear 27 C W 6.22 X 107 7mho/m T SuaT dd drerdharn
423W /m — K 2| Tl & forg dRs S&m @l 0T Sifoiy |

Unit — 111

5. (a) What is Hall Effect? Derive the expression of Hall coefficient for metals.
Bfct woTa T BraT 8?7 argell & fofg 8f [unid &1 &oid e HIfoi |
(b) Explaln the process of generation and recombination of charge carriers in semiconductors.
JEATATRI H AT AqTEDl & [V Td G AT DI UlhAT BT FHSISY |




6 (a)Explain the drift velocity in conductors and find out the expression of mobility.
ITeTd] H AYATE I BT FHASISY TAT Trfietar &1 &oid Ui dHifor |
(a) Explain the difference between intrinsic and extrinsic semiconductors with suitable examples
AT qAT g STATATDR! H AR DI IUGFT SATERVN & A1 FHSEY |

Unit- IV

7. (@) Derive the London equations and explain the concept of penetration depth.

dia FHIHRON B GART PTG iR TG TES DI AR BT T |

(b) A Type | superconductor has a critical magnetic field of 0.03 tesla and critical temperature of
7.2 K at absolute zero. Calculate the value of the critical magnetic field when the temperature is
40K.
e Ureu— | et &1 Hifdd g & Y dicds dIIHM WR 0.03 CHAT & AR ISHBEHIID ATIAH 7.
2 Bfedd § | 919 AUAH 4.0 Dfead 81, a 99 Refd 3§ wifds Jear e
BT A TOET BT |

8.(a)Describe the Josephson effect and also explain the phenomena of AC Josephson effect.
ST YT BT gui BISTY SR 1T & YATdci] S U9Td &1 g1 Bl 9l a1y |
(b) The critical temperature for the 199.5 amu isotope of mercury is 4.185K, then calculate
the critical temperature for the mercury isotope 203.4 amu. (Given «<= 0.5)
IR & 199.5 amu FFRNG & Wd Hifdd a™ 4.185K € O uR & wRenfis 203.4 amu

& fory ife a1y s AR (R &+ o= 0.5)
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