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Programme code UTSIHHA &1s): PHY9600P

Type of Programme (9TedshHA T YR): Regular/ Non-Collegiate ( fafaareaaard)
Title of Programme (9rsas# & of¥=): B.Sc. (e wia+)

Level of Programme (9189%# &1 TR): UG (FITdH)

Medium of Instruction and Examination: English/ Hindi.

frator v qfielm T ATETA: AR

Qualification Level of the Programme: NHEQF Level 50
UTSTHA FT IRIAT T TATISHFIUH FX 5.0

Duration of the Programme: The B.Sc. [Bachelor of Science] program consistshoée
academic years separated into six semesters. $udba pass the first and second semester
examinations have the option of graduating witlitiarge certificate. Additionally, students
have the choice to graduate with a diploma in s@eafter completing the examinations for
the third and fourth semesters. The student wikkinee a Bachelor of Science (B.Sc.) degree
after successfully completing the three-year cutam. The B.Sc. (Hons.-Physics) Four year
scheme will be subjected to the University of Kdtata decision.
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Objectives of the Programme:Science is concerned with the study of the univérsa the
smallest to the largest scale, why it is the wag &nd how it works. Such knowledge is basic
to scientific progress. Many of the conveniencesmotiern life are based very directly on the
understanding provided by physics. Many techniqused in medical imaging are derived
directly from physics instrumentation. Core andleggpcourses of theory as well as practical
papers which are compulsory for all thestudentss Bachelor of Science programme of
university is a pioneering model in Indian scierasel education, imparting education in
Physics while simultaneously encouraging a pawiogm in research. This course shall
provide the thorough knowledge of branches of Risysvith extensive theoretical and
experimental knowledgein major areas of Physics.
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Programme Outcomes (POs):This Bachelor of Science programme of universityais
pioneering model in Indian science and educatiorparting education in Physics while
simultaneously encouraging a participation in reseaThis course shall provide the
thorough knowledge of branches of Physics with msitee theoretical and experimental
knowledgein major areas of Physics.
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Programme Specific Outcomes (PSOsY.he programme will support the students to get the
fundamentaland applied knowledge of various brasia@fePhysics. The hands-on practical
exposure will be enhanced to get the exposure vdtious aspects of the instruments and
their uses. This course also emphasizes on the Qomation & Presentation skills of the
students in area of Physics.
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Structure of the Programme: The B.Sc. (Physics) consists of:

(i) Core and applied courses of theory as well as ipectomponents which are
compulsory for all students including Discipline id&c Core (DCC) and Discipline
Specific Elective (DSE) nature.

(i) The program contains different components of NEPRG20hamely Continuous
Assessment and Grading System, End of Semesteudiival, Semester Grade Point
Average (SGPA), Cumulative Grade Point Average (8;H.aboratory work or
Practical component, Academic Bank of Credits (ABElective/optional components,
practical focus, practical hands on training, #&p#nhancement components, etc.

UTSTHA T FIGAT:
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Structure with Distribution of Marks and Credits

IFF IR FfEe F AAOT F T W=

B.Sc. (Physics) Semesteiil

faaiTel T (i faeireT) FaEe -

Course | Course Course Duration Teaching Distribution of Marks Min. Pass Marks
code Type | Nomenclature | of End Hrs per
Sem. Week &
Exam Credit
L|P|C Conti. End Total | Conti. End
Assess.| Sem. Assess.| Sem.
Assess. Assess.
PHY301T| DCC Thermal and 3 Hrs 41 --| 4 30 70 100 12 28
Statistical
Physics
PHY302P| DCC Physics 6 Hrs -1 4] 2 - 50 50 - 25
Practical-IlI
Third Semester Total 4 | 4| 6 30 120 150 --
B.Sc. (Physics) Semestelv
fa=iTeT Eirereh (i fa=irer) daeex - =gy
Course | Course Course Duration | Teaching Distribution of Marks Min. Pass Marks
code Type Nomenclature of End Hrs per
Sem. Week &
Exam Credit
L|P | C | Conti. End Total | Conti. End
Assess.| Sem. Assess.| Sem.
Assess. Assess.
PHY401T | DCC Electronics 3 Hrs 1 - 4 30 70 100 12 28
PHY402P| DCC Physics Practical 6 Hrs - 4] 2 - 50 50 -- 25
\%
Fourth Semester Total 4 (416 30 120 150 --
Third and Fourth Semester (Second Year) Total | 8 | 8 | 12 60 240 300
Option for exit with Diploma in Science (80 CreditScore)
B.Sc. (Physics) SemesteY
e T=rae (Hifas ) @ - 9aA
Course | Course Course Duration Teaching Distribution of Marks Min. Pass Marks
code Type | Nomenclature | of End Hrs per
Sem. Week &
Exam Credit
L|P|C Conti. End Total | Conti. End
Assess.| Sem. Assess.| Sem.
Assess. Assess.
PHY501T | DSE A. Elementary| 3 Hrs 41 -1 4 30 70 100 12 28
(Elective) Quantum
Mechanics
and
Spectroscop
y
DSE B. Nuclear and 3 Hrs 41 -1 4 30 70 100 12 28
Particle




Physics
DSE C. Optics 3 Hrs 41 --| 4 30 70 100 12 28
PHY502P| DCC Physics 6 Hrs - 4| 2 -- 50 50 -- 25
Practical-V
Fifth Semester Total 4 14| 6 30 120 150 --

B.Sc. (Physics) SemesteY|
e Trae (Hifas aae) aaee - oA

Course | Course Course Duration | Teaching Distribution of Marks Min. Pass Marks
code Type Nomenclature of End Hrs per
Sem. Week &
Exam Credit
L|P | C | Conti. End Total | Conti. End
Assess.| Sem. Assess.| Sem.
Assess. Assess.
PHY601T | DSE A. Mathematical 3 Hrs 4| | 4 30 70 100 12 28
(Elective) Physics
DSE B. Solid State| 3 Hrs 4| | 4 30 70 100 12 28
Physics
DSE C. Basic 3 Hrs 4| | 4 30 70 100 12 28
Instrumentation
Techniques
PHY602P| DCC Physics Practical 6 Hrs - 4] 2 - 50 50 -- 25
I\
Sixth Semester Total 414]| 6 30 120 150 --
Fifth and Sixth Semester (Third Year) Total 8| 8|12 60 240 300
Option for exit with B.Sc. degree (120 Credit Scone

Note: If the student wishes to exit after four seme@igth diploma) course, he/she needs to
undertake a 4-credit exit course of SEC categoomfrany approved platform like
SWAYAM, MOOC, NPTEL etc. to get the certificate adigploma, respectively.
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Teaching Methodologies:The classroom teaching would be through conventimtiures
or information and communication technologies (ICThe lecture would be such that the
student should participate actively in the disaussiStudent seminars would be conducted
and scientific discussions would be arranged torawe their communicative skills and
subjective knowledge. In the laboratory, instrucsiovould be given for the experiments
followed by demonstration and finally the studdmase to do the experiments individually.
fraTor ggfoat: Fam fRAeor gRuRE e AT FEem vd @OR diedfidr (3msEd) &
ATETH F g SIS 39 YR g foh o aaf & afshd & & HeT of Ih| o & fow
FaMfSaar 3mAfad T el 3R 396 IR Hie iR AFaRe AT A 9gaR g & fow
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Attendance: Every teaching faculty handling a course shall lesponsible for the
maintenance of attendance Register for candidateshave registered for the course. Each



student should earn 75% attendance in the coufseparticular semester failing which he or
she will not be permitted to appear in the End-S#eredExaminations. The attendance will be
monitored by the concern Head of the Departmemiéifyal of College or any competent
authorities, as applicable. However, it shall berofo the authorities to grant exemption to a
candidate who has failed to obtain the prescriligghdance for valid reasons as [per their
norms.

3ufeufa: aregsaA Faifad e Tl Tds Riefs, 38 qedsA & v gefied neafdal &
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Maximum Marks: Maximum marks of a theory and practical paper shaltiecided on
the basis of their contact hours/credit per weake @aching hourper week shall equal
to one credit and carry 25 maximum marks and tbegefour teaching hours per paper
per week shall carry 100 maximum marks for eaclortheaper/course. Each four
contact hours per week for laboratory or practweatk shall be equal to two credits per
week and carry 50 maximum marks.

I0Faw 3F: FA Agifaer 3R wAPE T & 3REaH 3w 39 9fa goae dus
HeI/F3e & IMUR W aF FU AUeT| gfa Iede v fRAeTor ger U *hise & se e
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Scheme of Examinations:The examination shall be divided into two partswhich
first part is internal assessment and second gademester assessment or external
assessment. The schemes for the internal and ekestaminations shall be as under:

oTeTT ATSTeAT: G{eTr & el 7 fasioia grel, fores qger HeT HiaRes Fediee 3R gEr
HIIT AATT Hedichel AT STET Hediche gla| 3MdRE 3N aed qiemsit 1 A= 569
RSN

a) The assessment of the student for theory papel Isbalivided into two parts in
which first part is internal assessment (30% of imaxn marks) and second part is
semester assessment or external assessment (#@&xioium marks). For practical
papers there will be only one external assessm@d€46 of maximum marks).

Heifds IR & AU o #1 Fedicher e oEl & Qi grem, fSad gger mr
mm(mﬁwso%)wwmwmmm
HodTehel (HTUHAH 37l T 70%) IR IR IO & U shael Teh SIET FHodTehel

(mw 37eh T 100%) 81|

b) The internal assessment for each theory coursd bkaltaken by the teacher
concerned in the Department during each semedtereTwill be two components of
internal assessment; one by test having 2/3 waigh(d0 marks) and another by




d)

seminar / assignment / presentation / quiz / grdiggussion / viva-voce/ small
projects/ scientific model/poster preparation/ wetove Ideas/ Skill based
demonstration/ Industry oriented work / Field \astc. of 1/3 weightage (10 marks),
for theory papers in each semester. Internal assggstest shall be of one hour
duration for each paper and shall be taken acogridiracademic calendar notified
by the University / Departments. There will be mdernal examination in the
practical paper.

& AT & SN, TAd Vgifcieh IIaashd &l HaRe Hedidws GeT & dafd
fRA8Teh garT fRaT STEeT| 1A Hedishe & @l U gial: Teh, 2/3 AR (20 3(h) dTell
e 3R GE, e FARY A giiaew U & fAT 1/3 #R (10 37eh) drelm
ATAAR/ESAHE/TETIA/IACRI/THg  Ta/AITGh  aQefl/erg IR/
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A student who remains absent (defaulter) or failsvants to improve the marks in
the internal assessment may be permitted to appé¢lae desired paper(s) (only one
time) in the same semester with the permissionhef ¢oncerned Head of the
Department. A defaulter / improvement fee of Rup2868/- per paper shall be
charged from such candidates. Duly forwarded apptio of such candidates by the
teacher concerned shall be submitted to HOD who pewit the candidate to

appear in the internal assessment after deposhimglefaulter/ improvement fee. A
record of such candidates shall be kept in the Deyent.

St O 3afedd (f3hleet) @ 8, 3efcciol giar § a1 3MdRe #Hedlha H 37k
GURAT =6l ¢, 38 Fdfod femneget &1 gafa & 3@ @A # aifdd 9w
(aeT Th R) H §el & AT & S Fehcll 81 WH BHET A T 0 25039 M
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The external assessment shall be of three houegiolirfor each theory paper and
six hours duration for practical paper. The pradtexamination shall be taken by

the panel of at least one external and one inteemaminer at the end of each
semester.

e Hedishel Ycdeh Hgifdeh TTH & v il 8¢ 3R gt weaad & fov og
e Fr 3Gt Fr geml TP 9liET Ycdd AT & ’d H hA J HA Th aed

3R v Jiafkes alars & Uae ganT off Sree|

Also proposed to include the one hour of practicals equivalent to one hour
teaching workload of the faculty member (i.e. pradtal load of faculty members
will not be multiplied by % factor, as it was usedo be).

sgH Ig o uTad Far 3 ar § F v g &1 9P Y T TEET & Td O
& TIRT0T FFAR & &R gRM AT THT TEEAT & TRIEh S & AR & %
R § IOT g1 fohar Sireem, siar f& gger gar )|



f) The syllabus for each theory paper is divided iinte independent units and each
theory question paper will have the format as noemtil below:

gcdsh fAgd 99 & UIadshd I 9rd Tadd SHhedl & AT fhar a:3m § 3R 93s
f&gid 92T 99 T 9T A 3fedf@a gem:

Section A: Compulsory Part-There will be ten short answer type questions ¢oygeall
units but not more than two questions from each uni

s 37 HAGd - sEH HIN ghSAl I AMMAT el alel GH o Seakig 9o gy,
JIfhed 9l 3PS T af I P UWT 18T 8Tl

Section B: Long answer type questions covering all units baot more than two
guestions from each unit, descriptive type. Stusldrdve to attempt 5 questions in
Section B, taking one from each unit. Paper sattail be instructed to design question
paper covering from all five units

T3 & T SHSAT AT AT HLA dTel &Y Sccdiid UL, olfehel Ucdeh s & TR
&l 9%+, guTdATcHS YR &| BTET I TS § FH Tcddh ShS T Th IR oI Ui U gl
FA B TA-IT IR e arel Tt arar SarsaAT AR FA drel IRA-UF IR
A 1 fAger fear Sreem|

The pattern of question paper of internal and exeshall be as follows:
AR UG STEg AT I ool fAF=IaR gram:
(A) Continuous or Internal Assessment30% weightage of Maximum Marks
{AT AT HTANE HodTehel- JTRAA 37l T 30%HR
The internal assessment for each theory paperlshatiken by the teacher concerned in
the Department during each semester as,

AT AT & N vAF Rgd TR F RAw snals qeaiwa RQeamr & w&afa R
@ fer s,

Continuous Assessment Weighta@&Td Hedlehe $R) External Total
Assessment Marks
Weightage (arer | (Total
oA ) credltg)
Fel 3
Regular Student{eaf@a om) Total | Paper based>
Mid- Seminar / assignment / presentation@) | External (T
Term | quiz / group discussion / viva-voce/ Evaluation = (End 3fse)
(@eamafey | small projects/ scientific model/poster term examination
e preparation/ Innovative Ideas/ SkKill EER menia
based demonstration / Industry oriented qET e
work / Field visits etc. (3ifae @7 Them

AIAAR / 3rEgTae [ TEIid / FeeAlcelr
| wHg W/ AifEs wdenm /oy
aR&ASAT / daifes Alsel / 9
darY / e fFaR /o @lrer smerRd
Y& / 3T 3w F /& gk

e
20 10 30 70 100 (04




(B) Semester or External Assessmem9o% weightage of Max. Marks
QAT T &ET Hedichel- TAhdH 3l HT 70% 4R

Semester or External Assessment:

UAET AT 9ET HedieheT:

| 3 HUC quifes 170

e 39 ue 9o # 02 Wos e ybR B
Gus I 9 @Ue H UHh SR U ROrH URid Sdhis ¥ 02 oY U oid 8¢ f(d
10 &g U B | H 320

g q 9 @US § U SHIS ¥ 02 U ofd §U FHl 10 U BN (UAP Sl o
TP T BT FI9 HIA 8T ol 05 JLAI & IR a1 &N |

B D50
SECTION-A (@vs ) : 10x2=20
Q. No.(¥eT %.). 1
() 2 Mark
(1) + e et e e e e e e 2 Mark
(LT PP 2 Mark
(1) e et e e e e ————— 2 Mark
) 2 Mark
(V1) e et et e e e et et —————— 2 Mark
) 2 Mark
L) 2 Mark
(1) 4 e+ et et ettt e e e e et ——————— 2 Mark
0 P 2 Mark
SECTION-B (@vs d9): 5x 10 =50
Unit-1 (3%1E-1)
Q. N, 2. o
Or/3rgar
10 Marks
Unit-2 (31$-2)
Q. N, Bl i e e
Or
..................................................................................... 10 Marks
Unit-3 (3%T$-3)
Q. N, Ao
Or
.................................................................................... 10 Marks
Unit-4 (3#Té-4)
Q. N B e e
Or
..................................................................................... 10 Marks
Unit-5 (3Té-5)



Q. NO. B et oo,

Or
10 Marks
(c) Distribution of Marks for Practical Examination s:
qraaTeh gET3IT & forw 37ehr &r Aaavor
Duration of Exam: 06 Hours Maximum Marks: 50
geTr $r afa: 06 ©¢ 3iffeda 37: 50
S.No. (%.9.) Name of Exercisq®™ &T 9&R) Marks (3i)
1. Exercise(¥ar) 30
2. Viva-voce (#if@®) 10
3. Practical Recordurafrs R#is) 10
Total Marks (Fe 3i%) 50

Rules regarding determination of results:

aRomAr & fAuRer @ g&fg @

1. To Pass in a subject, a candidate is requirexbtam at least 40% marks in internal and
external examinatuns separately.

2. All Candidates will be automatically promotedrfr odd semester to even semester i.e.
Sem. I to Sem. Il, Sem. lll to Sem. IV and Semo\&em. VI irrespectively of their result
as applicable.

3. Eligibility to promote from even Sem. to odd Sera. Sem. Il to Sem. Ill and Sem. IV to
Sem. V will be decided as per the results of bethesters taken together. For example,
for Sem. Ill, results of Sem. | and Sem. Il and$@m. V, results of Sem. Ill and Sem. IV
will be considered.

4. (a) A candidate who has failed in 1 yr. (1 & $&m. together) but has passed minimum
50% of Credits is eligible to promote to Sem. Il

(b) A candidate who has failed in Il yr. (Il & N&em together) but has passed minimum
50% of Credits is eligible to promote to Sem. V.

5. If a student secures all prescribed Creditgrst'$econd year, he/she will be promated with
the remarks "PASS" in the respective year..

6. If a student secures minimum (50% of total dsddin the current year, he/she will be
promoted with the remarks BACK PROMOTED" to nexawye

7. Otherwise, the student will be "EX-STUDENT oiNas the case may be with the remark
"FAIL".

8. If a candidate fails to clear any course(s) éogg) in odd/even semester in the first attempt,
he/she is allowed to clear the back paper(s) inmwoe consecutive attempts in odd/even
semester only (total maximum attempts allowed three

9. The maximum duration of 3 year course/programhad be of 5 years.

10. (@) In case of fail/due in theory papers, maérmarks will be carry forwarded.
(b) In case of fail/due in internal examinatiore $tudent needs to appear in intermal and
external examinations both in next attempt.

11. Candidate desiring scrutiny of the result andéwaluation of their answer-books should
apply as per prescribed procedure.
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12. In case of any mistake being detected duriregpfreparation of the marks sheet or
brought to notice afterwards, the University widl fully empowered to correct the same.
(Ord. 169H).

13. (*)Star shown against paper/subject denotésfénat paper/subject

14.(#) Hash shown against paper/subject denotessmafter Ravaluation

15. Other Rules and Regulation related to exandnashall be applicable as per the
concerned Programme/Syllabus.

16. Students have to appear in only those sub)guafser in which he/she is failed even as a
Ex-Student

17. GRADING AND PASSING RULES UNDER CHOICE BASED ERIT SYSTEM
(CBCS).

Letter Grade Grade Point: | Description Range of Marks (%
O 10 Outstanding 9C-100
A+ 9 Excellent 8C-89,99
A 8 Very Good 7C-79.99
B+ 7 Good 6C-69.99
B 6 Above Average 50-59.99
C 5 Average 45-49.99
P 4 Below Average/Pas 4C-44.99
F 0 Fail 0-39.99
U 0 Unfair Mean: --

w 0 Withdrawn --

Ab 0 Absent Absent

18.The calculation SGPA and CGPA will be calculatedtmncredit weighted average of the
grade points obtained with letter grades countab{@GPA based on EoSE only.

2GR
SGPA="=—— Where ¢: Number of credits earned of the course in a seemeR: Grade
2.C
i=1
point
earned by the studerthe course.
CREDIT POINT : EARNED CREDIT x GRADE POINT

CGPA :SGPAi CP Qn: C (of ALL Semesters for Cummulative Grade.
i=1 i=1
NOTE: For more details, please see the rules aspioed by Examination
Department of the University of Kota, Kota.

sle: 318 SRl & TIT HuAT Hier faeafdearey, sier & qraT faemer
canr fAuifa s ¢&|
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B.Sc. Semester — ||
(Physics)



Course code ¥T&Isha &18): PHY301T

Course Title @I W) : Thermal and Statistical Physics
sy v gifeahr sifad)

Credit of Course @T3TShA FT hisc) : 4

Type of Course HTISThHA hT YhR): Discipline Centric Core (DCC)
Qualification Level of the Course: NHEQF Level 5.0

Course Obijective: This course will help the students in getting tbadamental
and applied thermal and statistical physics knogdedThe student will be
capable of applying his/her knowledge in differéméinches of physics like
guantum mechanics, condensed matter physics, etc.

UISIHA F 32T Ig USTHA ol B Afdw R IUgEd IHET wd
aregdr sifas A &1 A 9ed e H AGE HIN| BIF T AT i
Fifar &1 e @t S FaeH s, dgfd gerd sifadr e &

A e H weTH gia|

Course Outcomes:

1. Ability to understand the basic concepts of therymagnic such as
temperature, pressure, system, properties, procstsde, cycles and
equilibrium.

2. Ability to identify the properties of substances property diagrams and
obtain the data from property tables.

3. Ability to define energy transfer through mass,tteal work for closed and
control volume systems. Ability to apply the fitshw of Thermodynamics
on closed and control volume systems.

4. Ability to apply Second Law of Thermodynamics amdrepy concepts in
analyzing the thermal efficiencies of heat engiseeh as Carnot and
Rankine cycles and the coefficients of performdoceefrigerators.

fRr&ToT gTeAHH F TROT:

1. FSANEMAHRT T Hel IJTUROMIT S YA, g, Yolell, J[o7,  wfehar,
w1, Ih 3 HJeld F GHSA H &THTI

2. 0T RGN W Yerdl & Ui HT qgAed A IR IOT RO & 3eps WIed
$lal I &THTI
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3. d¢ 3 EfT 3maaa gyonfo—at & U gegAd, FSAT 3R ST & ATeIH
d ol TICACROT I IRATVT el T &JH7AdT d¢ IR aRa 3madas
Sunferdl W FSAEIAR & YA H @ o6 e T &THAT

4. FEfe 3R IFT Thl S/ FSAT Soar Hr FeeAg geransit 3R WheRed &
fsareeT Uil & faReweT # FeAENAHR & gfad FEH 3R veerd
HIUROMHT I oF] el I &THT

Lecture: Sixty Lectures including diagnostic and formativesessments during lecture
hours.

SATEAT: SATEATT HAT & NI TAgdcHs 3R TellcHs Hodiche Aigd A6 SITEATH |

Course Syllabus(UTgas# faaor)

Unit-I

General Thermodynamical interactions, Dependencéhefnumber of states of external
parameters, General relations in equilibrium, eliilm conditions, infinitesimal quasistatic
process, Entropy of an ideal gas, Equilibrium ofisolated system, Equilibrium of a system
in contact with reservoir (Gibb’s free energy), diQuum between phases, Clausius-
Clapeyron equation, Triple point,Vapour in equiliion with liquid or solid, equilibrium
conditions for a system of fixed volume in contagth heat reservoir (Helmholtz free
energy), Equilibrium between phases and conditiochemical equilibrium and equilibrium
condition for a system at constant pressure inamnvith a heat reservoir (Enthalpy),
Maxwell’s relations.

Unit-II
Thermal interactions of macroscopic Systems, systegontact with a heat reservoir, first
law of thermodynamics and infinitesimal generakrattion, Concept of temperature and
guantitative idea of temperature scale (thermodyca@nparameter), Distribution of energy,
second law of thermodynamics, Claussius and Kedvatatements, partition function (2),
mean energy of an ideal gas and mean pressure,edgate and efficiency of the engine,
Carnots cycle, thermodynamical scale as an absstaie.

Unit-111
Production of Low Temperatures and Application, [dodhomson expansion and
J.T.coefficients for ideal as well as Van-der Wsalgas, Temperature inversions,
Regenerative cooling, cooling by adiabatic expamsind demagnetization, Liquid He, He —
| and He-Il, superfluidity, quest for absolute zeXernst heat theorem.

Unit-IV
Classical Statistics, Maxwell Boltzman Statisti€ase space, micro and macro states,
Thermodynamic probability, Entropy and probabjl@artition function (Z), The monatomic
ideal gas, The principle of equipartition of energyost probable, average and rms velocity,
Specific heat capacity of diatomic gas, Specifiattempacity of solids.
The Distribution of Molecular Velocities, the engrdistribution, Transport phenomenon.
mean free path, coefficients of viscosity, thernsahductivity, diffusion.
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Unit-V
Quantum Statistics, Black body radiation and fauof classical statistics, Postulates of
guantum statistics, Indistinguishability, Wave ftioo and exchange degeneracy, Priori
probability, Bose-Einstein’s Statistics, Planck’sstdbution law, Fermi-Dirac statistics,
completely degenerate system, Bose-Einstein coatlens Thermionic Emission, specific
heat anomaly of metals, contact potential, Ortha Rara hydrogen.

SPIE— 1

SATIh 3SHTIT A a1 fohaTd, 3raTaT3iT T H&AT I 91T Uradlt IR [ASRT, Ar-amasr § sards
TFaet, FIaEAT fdeetr 3tea ga TAfdssmet ywa, e 3w f tord, fafaa e &
AITET Gideets, SAT HUSK & qeush & Aoy 6T angaedn) [Fieq fgord 3si( wraeamsit &
HJofe, FeATTATH- FoloRTeT FHIHROT, T3k foeg) o AT 31 & ATY HJ ol H dTSY, ISHT $USR & HFTeh
# [ I aTel [T & TIT Helolel Ticiawtr) geHglocs] Hed 3ol TTaTAT3T & HET Hlolel
3R TEERE ggaer ufdss, 35aT HUSR & §Fus & [Aud g are @err & fav areaear
gide=tr) Tededl( HFade Toae4]

SHIS — 11
ol el A ey R 3sAT HUsR & Hud A e FeArerfad &1 guw @as 3R
HATHEH MYk 3edle TohaT, AT &1 AR 3R a9 FA 1 IRATOTcHSHUROM I AT
STl (il T TAeRUTISHTATTeRT T GERT Tl T faT® T Shicdel el HIAALOT Hholed) 2),3MGe
A Fr AT 3T 3R ATET T ISHT SoTeT T ISAT Solel ST G&TAT, el Tsh, SSHTI TN FHTAT TR
AAT & & H|

SHIS — 111
=T AT I 3cUIE Td He]TANTSIel UTHET FER AT 37Teel Td qrusTarel 36T o T S{ef Arese
T[UTieh, ELHT SIC GANIT, AT GeshAUT, YrTiael Meelel, F&ISH ToN Ud FeIoH fageaehe & gar
MeToreT, o EITORIH He-1 3 He-11, TR, A Y AT T Wlol, e ISAT T |

SHIS — IV
RIEFAT HiTeThH!, HFHAS STecoTHlT HITETR, el TRl F&H Td Tl ATV ICATIIH
TR, T 3R TRl HAeROT Bole (2) Teh TRATUR el I, Sl & HATIHASTT HT
fgea.waifs wie, stad vd @97 Ay Fer 9o, gfaweors e &1 RAfdes ssaATenfar, st
fafrss SsATnRAr JoTfaeh a9t 1 faaRoT, Sl faaRor, 31feeTae IRy, ATy Herd T, Freldr
I[UTIeR, 3SAT dlefeT I[0TIh, FaAOT 0T |

SHS—V
FalcH AITETHT FHTSUThT [ATRI0T T TIREFEHT FITEhT hl IJHBAAIT FaicH HITETehl & THIEI,
HTARSHAT, AL Folel U fATAFT 370815, G ITAehell, S1H-3MSHET HITEHT, Tolich faRoT
faferse 3var & Awerfa, aeus fasra, 3mef g Ry gsge |

Text/Reference Books:
1. Heat and Thermodynamics, M.W. Zemansky, Richarthizit, 1981, McGraw-Hill.
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A Treatise on Heat, Meghnad Saha, and B.N.Srivaste858, Indian Press

Thermal Physics, S. Garg, R. Bansal and GhoshE#ittn, 1993, Tata McGraw-Hill

Modern Thermodynamics with Statistical MechanicatlS. Helrich, 2009, Springer.

Thermodynamics, Kinetic Theory & Statistical Theagoamics, Sears & Salinger.

1988, Narosa.

Concepts in Thermal Physics, S.J. Blundell and KBMindell, 2nd Ed., 2012, Oxford

University Press.

7. Thermal Physics, A. Kumar and S.P. Taneja, 2014 Hand Publications.

8. Statistical Mechanics, R.K. Pathria, Butterworthirtidenann: 2nd Ed., 1996, Oxford
University Press.

9. Statistical Physics, Berkeley Physics Course, i, R@08, Tata McGraw-Hill

10. Statistical and Thermal Physics, S. LokanathanRusd Gambhir. 1991, Prentice Hall

11.An Introduction to Statistical Mechanics & Thermaodynics, R.H. Swendsen, 2012,

Oxford Univ. Press

abkrwn

o

E-resources:

1. MIT Open Course Ware (OCW): MIT's platform offered and open access to course
materials. Thei&atistical Mechanics of Particles course (8.333) includes video lectures,
lecture notes, and assignments from a graduatédkass, covering thermodynamics and
statistical mechanics.

2. Stanford University: The Theoretical Minimum: Thetical physicist Leonard Susskind
offers a series of lectures on statistical meclsanithese are available for free on
YouTube and are highly recommended for gaining eptual understanding.

3. NPTEL: India's National Programme on Technology d&med Learning provides
several online courses on thermodynamics and tstatisnechanics. Some focus on
fundamentals for beginners, while others addressrasbd topics and applications for
engineers.

4. Coursera: Th&atistical Mechanics: Algorithms and Computations course from Ecole
Normale Supérieure de Lyon provides lecture videzeings, and quizzes.

Course code YT&Isha &18): PHY302P

Course Title @TaIshal 2¥eR): Physics Practical-ll (iifas fa=mer saer-111)

Credit of Course AT3TShHA FT $hisc) : 2

Type of Course HTISThHA hT YhR): Discipline Centric Core (DCC)

Qualification Level of the Course: NHEQF Level 5.0
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Course Objective: The aim of the course is to develop the practi&dlssby giving the
hands on experiences about various experiments.

UISThA HT IR $H UIGUHA I 3% A YN I ARG 3HeIsid Telel Hish
SagIRS Hierel AR FHeaTm gl

Course Outcomes:This course will help the students in practical @syore to the physics
experiments. The students would be able to perfoetord and analyse the experimental
results, understand basic concepts of physics esakgs, estimate the error and bounds on
the experiments, deduce the experimental resultg ggaphs and tables, extend the scope if
the outcomes are not as per expectations, collabela handling the equipments,
understand the importance of the good and rich, @aalied part of the experimental scope,
etc.

UTSTHA IRV Ig IoTshd STET @l Hifh! JAEN I AR 3637d Tald el H Heg
HWEM| B TAeTcHAS aRomAT Fr osarfed, Reprs 3R Aeewor &, #difadr iR afsear &
Hel HTUROMAT T FH, TAWT 1 Jfe 3R WA 1 AT of9Ted, IH IR AR 1
3UGIET &h FANENcHS TROTAT I ¥ehrele], AT TROMH 38T & 3J&T o g ol 3o a—y
& AR F¥e, 3UFON &1 FeAMcHAT Haleled a1, 3 3R WA sl & HAged &
FHSS, GAAcHS SRR & I 197 3nfe A Hare gl

List of Experiments (&YelT &t i)

1. Study of dependence of velocity of wave propagatiorine parameters using torsional
wave apparatus.

2. Study of variation of reflection coefficient withature of termination using torsional
wave apparatus.

3. To find the melting point of a given substance gdfttatinum resistance thermometer.

4. Using Michelson’s interferometer: Find out the wiangth of a given monochromatic
source (sodium light); Determine difference in wéaegth of D1and D2 lines.

5. Determine the thermodynamic constagtGp/Cv) using Clement's and Desorme’s

methods.

Determine Thermal conductivity of a bad conductptbe’s Disc method.

Determination of Ballistic constant of Ballisticlganometer.

Determination of high resistance by method of Igaka

. Study the variation of total thermal radiation wiémperature.

10 Any experiment, equivalent to the UG level.

© oNO

Note- One experiment must be performed in the semestni@ation. Marks distribution
will be as: Experiment - 30, Practical record —\XI¥a Voce — 10.

FARNET TLIT YO ST YT S AT HAIUT & J3T T AT UTell IR TARAT T 37T LT
FRILT LT 3TROT T ST &Y RTGTT I[OTIoh T I I o T TRt T 7EIFeT AT
Tl fesTe wfa”rer argaTdT T TErdr 3 fRdt uere &7 eI ATd |

ATShodeT SATARIUTATEY T TETIAT & Teh JUITT Fehrer A Y 9T $&F AT AT Ta |fSTH
TehTeT T D1 D2 I@I3T T 9T S8 # 3ed] AT HaAT|

O
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FoiHee g 3A AT & IvATIAST Fadis y=Cp/C, T AT AT T
Tt reimoreh GeTe &hr SSATETTehal oif Tole TR qarT #ATd e

el FUS TaIT URTATH T F&TT A ciieh ATl laT |

&oT fafer & 3T gAY sl AT AT =T

TEG o ol Scdtoicl FSATY TATHUT T 38 1Y & I 3T GT AT |
10. TATASH TR o THBET P15 HY TN |

© © N o a

sle- AATY & H Tk YART AGLT T @] 3Rl HI [AAR0T 80 YhRR g IIIT -
30, yraifarer 3if@e -10, Aif@s 9dem -101

Text/References:
1. Lab and component manuals.
2. Advanced Practical Physics Vol. | and Il by SSihgh, Pragati Prakashan, Meerut.

E-Resources:

1. Freely available Lecture Notes by the Eminergchers and Instrument Manuals available
on www.google.com.

2. https://onlinecourses.nptel.ac.in.
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Course code ¥T&Isha &18): PHY401T

Course Title @TaTshaT N¥eh): Electronics @elFeifaehr)

Credit of Course @T3IshA FI hisc) : 4

Type of Course HTISThHA hT YhR): Discipline Centric Core (DCC)
Qualification Level of the Course: NHEQF Level 5.0

Course Objective: Enable graduates to understand and apply core pgtnoé
electronic devices, circuits, and systems, anadygeals in time and frequency
domains, use laboratory equipment to perform erpants and interpret data,
design and build basic electronic circuits and eyst and utilize modern
software tools for simulation and modeling. Thegoaldevelop professional
skills like problem-solving, communication, resdgrand a foundation for
higher studies, entrepreneurship, or employmetiterelectronics industry.

UISAHA FT 3290 A @l Soldclioleh 3URLON, IRUAT 3R gomferdt T Hel rauromsit
N FHS AR AW WA, AT 3R Igied &TE H Hehall T AT A, FINT A 3R
STl T AEAT el & AU GAERITET YR T 39T Fel, AAEN Felareiiorn aRuf
3R yonforat & fBersa AR AT wa, AR e 3R AT & foaw megie
HIFCAAX 3TN T 3UAET el H TETH FoAlell| o FHEA-TAA, FAN, T S
raade dived i AFfd aXa § AR seacii-ed 3691 & 359 JeqId, 3eIAdT AT
U & foIT Uk 3MUR Y&l &id &

Course Outcomes:

1. Gathering the concepts of basic circuit comptadike resistance, capacitor, inductor,
diode, transistor, FET, ......... etc. about thbaracteristics and uses.

2. Acquiring knowledge about the function of di#fat components with mathematical
analysis and basic physics of components.

3. Acquiring knowledge about basic Physics and &mental mathematics related to
Electronics.

4. Gathering knowledge about the tele-communicati®ystem including antenna,
transmission line, wave guide, satellite commumcet and the different types of
modulation and demodulation process like AM, FM,,ANCM, DPCM.....etc.

5. Students have gathered knowledge about thealtgti@and practically about the
Microprocessor and Microcontrollers.

6. Specially students are able to make printed ciroadrd (PCB) their self and can also
find out the fault of any basic circuits. Finalljiety are able make a major project
included in their whole syllabus.
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UISTHA & IROTH:

1. yfeRe, @eid, 9_eh, s/ls, gifoeey, FET 3nfe oI gioardy aRuy et &1 faQrsansit
3R 3UART & IR F HTURCMAT T TR AT

2. MO faveiwor 3R geht & Ay difadhr & @y Affe gl & FF & R J 7

el |

golacliolerd ¥ Haftd giaamdr #fifasdhr 3R Hifos 10T & TR & AT 1o L]

4. USHET, THEMARET oMS«, a9 9M$s, 396 FuR AR [&ffieed GhR & Aigel 3R faaATge
fehdT SR AM, FM, PM, PCM, DPCM 37fe &R eT@aR 9omell & IR & Al e |

5. BTET o ABHURE 3R ABHIheoR & IR H dgifade 3R cadged T F AT Ired
fera &1

6. TI9W &9 ¥ B T@T Fiod Alhe a1 (PCB) =l A TeT § 3R forelr o giorandr afdhe
T TRET T T o R Hehdd 81 AT T 3T QX ASTHA H A T Tog@ AR
S F HeTA g

w

Lecture: Sixty Lectures including diagnostic and formativesessments during lecture
hours.

SATEAT: SATET HHYT & GRIeT foaecds AR Thellcas Hediehd Aigd A6 Aredm |

Course Syllabus(UTgas# faaor)

Unit-I
Circuit Analysis, Network-some important definitnloop and nodal equation, Kirchhofs
Laws, driving point and transfer impedances, feaminal network parameters, Open circuit,
short circuit and hybrid network theorems, Supetpmos Thevenin, Norton, Reciprocity,
Compensation and maximum power transfer.

Unit-II
Semiconductors, Intrinsic and extrinsic semiconods;t charge densities in N and P
materials, conduction by drift and diffusion of ojp@ Formation of PN junction, PN diode
eqguation, capacitance effect of diode.
Rectification and power Supply, Half-wave and fwiave rectifiers, calculation of Ripple
factor, efficiency and regulation, bridge rectifi€ilters: shunt capacitor, L ar filters,
Voltage regulation and voltage stabilization, Zewkode, Voltage multiplier circuits.

Unit-1lI
Transistor and Transistor Amplifiers, Notations att ampere relations for bipolar junction
transistor, CB, CE, CC configurations, characterisurves and their equivalent circuits,
Biasing of transistors, Fixed and emitter biasststability in transistor circuits, concept of
load line and operating point, hybrid parametersidreffect transistor (JFET and MOSFET)
and its circuit characteristics, Analysis of tratsr amplifiers using hybrid parameters and its
frequency response.

Unit-1V
Amplifiers with feed back, Concept of feed back iBes and negative feed back advantage
of negative fead beck, stabilization of gain by ateg feed back, Effect of feed back on
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output and input resistance, Reduction of nonlindetortion by negative feed back,
frequency response, Voltage and current feed biaokitc
Oscillators, Feed back requirements for oscillegjanrcuit requirement for oscillation, basic
oscillator analysis, Colpitt and Hartley oscillaapiR-C Phase shift oscillator, Piezoelectric
frequency control oscillations.

Unit-V
Operational amplifier (OP-AMP), Differential ampéf, DC levels shifter, operational
amplifier, input and Output impedances, input dfis@gren, Application of OP-AMP, Unity
gain buffer, Adder, Subtractor, Integrator and &néintiator, Comparator, Waveform
generator, Voltage regulator using integrated diepdi.
Digital Circuits: Binary, Hexadecimal and Octal noen systems, Binary arithmetic, Logic
fundamentals, AND, OR, NOT, NOR., NAND, XOR gatBsplean theorems, transistor as a
switch, circuit realization of logic functions.

FHE — 1
IRYY GReTOT, SiTeT - HgedquT TREATHTT, TTeT AT HiEr Fefehior, o e, giarert fowg
YT JROT YIASTNY, TqEfHTel STl Il Goll GRUY, ogufdd Ry T>T FH] Silel
TR, IEIRII0T, A3, ATE, IRETREAT, WidehR v Jfehda AfFd TATATROT 97T |

SIS — 11
ITETTeTh, 1ol 2T 3TTgedT 3rgaTersh, N AT pueraf 7 3L Teicd, ALY & 37Ude=T Ud fGEROT @RI
TeteT, PN TG TATAATOT PN STAE THIHIUT, 31T o eTRAT T8 |
feseehioT T faegd Yereh 3¢ aieT oUT quT kT feseanl, 3Tt aqutien, gatdm qur fFgse
T, A Ferseehrll, ftheed dreduy Hamie, L dur nftheey, dleedr [@@seT T dteedr TURieT
SiIeR SRS, dleedT IuTeh aRTY|

SHIS — 111
SITSIEER T CITSTEEY Tatieh Fehclol AT Efagdd |ie gifoieex & v dlee eIk |efer, gifoieel
% cB.CE T cc fawara eIfoTs aoh U 3eieh Jod IRIYZTER ST fAad TAUT Schoih
SR [ giforee] ARyt & Sd TU1Ricd oS ofigel T TR U 9 foeg, HhY Trerel &
8T CITSTEE) IFET AT MOSFET) dUT SHRURIY fHeT&IOeh, Tht Jrddll & 39T T cIfoieel
Tk ohT TIQeTSOT AT SEhT 3Mgfee rfshar |

SRS — IV
QeATTALT ebel Sartieh GeTfolael h AR, YellcHeh Ud FHUTcHeh JoATeid T , FOMcH JelfoTal T
T HOMcHS ATl EaRT AT T TARRRIOT, AfAaer &1 @90 va f@ash gfaret v e,
RUTcHS YAl SaRT IR GETUT T #geiTehor, i fffshar,alecdl TaT RT Goffeider
gROY]|
alforT:alefell & forw gafeaer sraegendr, alert & faw aRueier saeaerar, 3TURe(d arfa fazeryor,
hiTede T §TEel S, R C. Fhell [aeuTdeh alfer, e faegd smgfed i arere |

SHIS — V
HihaTcA® 9a¥eh) op-amp) 3ddhd Yads, fese TR AT, Gisparcas yadis, faaly aur et
faTeng, fodell AT €RT.0p-AMP & YA ,Tehich ITetl S, Tloleh, ShAehiold, HATheIh T
37heleh, el foT, AT T (e, ThIchcl Taeieh Sl IUANT i §U dleed 12|
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eI ARYY -GfATERY, 3TSETET T ATSATERY HEAT JUTTH, STIIMEMRY JThTTOTT, FHeT3T cTeh,AND,
OR, NOT, NOR,NAND,XOR &a, eI T, Tiforeey Feae & & H, a9l & o Gisharsit garr Jiee |

Text/Reference Books:

1. Principles of Electronics by V.K. Mehta, S. Chag@02.

2. Integrated Electronics: Analog and Digital Circuatsd Systems by J. Millman and C.C.
Halkias.

3. William H. Hayt, Jr, Jack E. Kemmerly, Steven M. D, “Engineering Circuit
Analysis”, 6th Edition, Tata McGraw - Hill publigig company Ltd, 2008.

4. A. Sudhakar, Shyammohan S Palli, “Circuits & NetkgAnalysis and Synthesis”, 3rd

Edition, Tata McGraw - Hill publishing company L2008.

Umesh Sinha, “Circuit Theory”, 4th Edition, Satyakasan Publications, New Delhi.

Paranjothi S.R, “Electric Circuit Analysis”, NewgA International.

David E. Johnson, Johny R. Johnson, John L. HilptEfectric Circuit Analysis”, 2nd

Edition, PHI.

No g

E-resources:
« NPTEL (National Programme on Technology Enhanced Larning):

Offers free online courses and video lectures ftomindian institutions on various topics,
including electronics.

« MIT OpenCourseWare
Provides a vast collection of free course materialduding video lectures, lecture notes,
and assignments, from MIT.

Course code YT&IhH 1Z): PHY402P

Course Title @T&Isha ¥eR): Physics Practical-1V (#iifde =i gaier-1V)

Credit of Course ATSIHH FHT hisc): 2

Type of Course HTdTshH hT YhR): Discipline Centric Core (DCC)

Qualification Level of the Course: NHEQF Level 5.0

Course Objective: The aim of the course is to develop the practi&dlssby giving the
hands on experiences about various experiments.

UTSThA I 3ReT: FH UISThA &1 39T fAffieed gl @1 cAGgRE Hed Yol Hh
HIaETRSE HIeT ST FET B

Course Outcomes:This course will help the students in practical @syre to the physics

experiments. The students would be able to perfoergrd and analyse the experimental
results, understand basic concepts of physics emtkgs, estimate the error and bounds on
the experiments, deduce the experimental resultg ggaphs and tables, extend the scope if
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the outcomes are not as per expectations, collabelsa handling the equipments,
understand the importance of the good and rich, @aalied part of the experimental scope,
etc.

UTSTHA IRV Ig IoTshd STET @l Hifhl JAEN I AR 3637d Jald el H Heg
HWEM| B TAeTcHAS aRomAT F osarfed, Reprg 3R Aeewor &, #difasr ik afsear &
Hel HTUROMAT T FH, TAET A Jfe 3R WA 1 AT of9Ted, IH IR AR T
3YGIET &h TANENcHS TRUTAT i ¥ehrelel, Tfe TROTH 38T & 3HJ&T o g ol 3o a—
H TAEAR &, IURON HT FEAelcHS Felelal ol IS AR FHG sl & Hgea &I
A, GANAcHS SRR & I 197 3 A Harer gl

List of Experiments (&YelT &t i)

Plot thermo e.m.f versus temperature and find thdral temperature.

Study of power supply using two diodes/bridge femtusing various filter

circuits.

Study of half wave rectifier using L and pi sectidters.

Characteristics of given transistor PNP/NPN (comneomtter, common

base and common collector configurations).

Determination of band gap using a junction diode.

Determination of power factor of a given coil us@go.

Study of single stage transistor audio amplifien@tgon of gain with
frequency)

Study of diode as integrator with different voltagave forms.

Determination of e\m of electron by Thomson’s metho

0. Determination of velocity of sound using CRO, mpnone and speaker by
standing wave method.

11. Determination of self inductance of a coil by Angtar’s bridge method.

12. Determination of unknown capacity by De’sauty-badgethod and to

determine dielectric constant of a liquid.
13. Any experiment, equivalent to the UG level.

P DR

No O

B © oo

Note- One experiment must be performed in the semestEni@ation. Marks distribution
will be as: Experiment - 30, Practical record —\XI¥a Voce — 10.

1 TR daragea & e a9 f3.ar.a .aum ar9 & s gsh Tieer du1 il a9 Al =]

2 fafdieT Mooy aRTUT 1 392097 I §U T STATS A faseshRy arel AfFd JeTaeh o 3eadet
haT|

3. 3T AT fESeehT ohT L T 73T ftheel & 3UTNeT & 3egAeT ial|

4. PNPANPN ClfoiEel & 31fRcmeIOeD) 33afass 3cheie, 3Afass 33U T 33afass gangs
faT (T 3T HTAT |

5. Y SIS & JerIdT | e 31 a1 T JU8 edrd AT |

6. ToRET & g3 pUSTH T AT [0TIeR crRO o GIRT AT HeAT |
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7. Uehel TRUT ST Heg Tatich Sl AT hdell) Al &1 31gfcd & A giact (|

8. [HeoT-TAeeT Yo & T ®9 dlecdr3il & AU SIS I GHIhdlh o &I H JHETIeT |

9. SolFCId o TATASET AL e/m T AT ATHTA AT F AT AT

10 CRO,HATSSHIDIT TAT TIIHT GART ITTTAT qL@T fafer & eafey &1 397 AT e

1. TUSTHT A Taer & HUS & T9-Iehed T AT AT |

12, T3aIE A Tafer & fondl Genfar &Y 371rel SR AT T T &d T TRIaegdieh ATl HieT|
13. Tl TR o THBET DIg HY 91T |

Text / Ref erences:
1. Lab and component manuals.
2. Advanced Practical Physics Vol. | and Il by SSkhgh, Pragati Prakashan, Meerut.

E-Resources:

1. https://onlinecourses.nptel.ac.in.

2. Freely available Lecture Notes by the Eminerachers and Instrument Manuals available
on www.google.com.
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