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Bachelor of Science (B.Sc. Hons.) Physics
Semester Scheme of Examination

Year/ Serial Number, Code and Nomenclature of Duration Teaching Distribution of Minimum
Semester Paper of Exam (Hrs./Week) and Maximum Marks Pass Marks
Credits
Number | Code Nomenclature L P C Internal Sem. Total Internal Sem.
Assess. Assess. | Marks Assess. Assess.
51 DCC- Physics-V 3 Hrs. 4 - 4 30 70 100 12 28
PHY Nuclear and Particle
Physics
5.2 DCC- Physics Practical-V 6 Hrs. - 4 2 - 50 50 - 25
PHY
5.3 DCC- Mathematics-V 3 Hrs. 4 - 4 30 70 100 12 28
MAT
I11rd Year 5.4 DCC- Mathematics 6 Hrs. -- 4 2 - 50 50 -- 25
V Semester MAT Practical-V
55 DSE- Physics (Hons)-V 3 Hrs. 4 - 4 30 70 100 12 28
PHYH Digital Electronics
5.6 DSE- Physics Hons 6 Hrs. - 4 2 - 50 50 - 25
PHYH Practical-V
5.7/5.8 | VAC/SEC | Mulya Pravah/ 1.5 Hrs. 2 -- 2 -- 50 50 -- 20
Course-11
Total (I Semester) - 14 12 20 90 410 500 - -
6.1 DCC- Physics-VI 3 Hrs. 4 - 4 30 70 100 12 28
PHY Mathematical
Physics
6.2 DCC- Physics Practical-VI1 6 Hrs. - 4 2 - 50 50 - 25
PHY
6.3 DCC- Mathematics-VI 3 Hrs. 4 - 4 30 70 100 12 28
MAT
Iird Year 6.4 DCC- Mathematics 6 Hrs. - 4 2 - 50 50 - 25
VI Semester MAT Practical-VI
6.5 DSE- Physics (Hons) -VI 3 Hrs. 4 - 4 30 70 100 12 28
PHYH Solid State Physics
6.6 DSE- Physics Hons 6 Hrs. - 4 2 - 50 50 - 25
PHYH Practical-VI
6.7/6.8 | VAC/SEC | Mulya Pravah/ 1.5 Hrs. 2 - 2 - 50 50 - 20
Course-11
Total (11 Semester) - 14 12 20 90 410 500 - -
Total (I and Il Semesters) - 28 24 40 - - 1000 - -

Note: The syllabi of the DCC-PHY, DCC-MAT and AEC papers are same as prescribed for the B.Sc. Pass
Course by the concerned BOS.




Rules & Requlations

Objectives of the Course:

Innovation and Employability-Physics is concerned with the study of the universe from
the smallest to the largest scale, why it is the way it is and how it works. Such knowledge is
basic to scientific progress. Although physics is a fundamental science it is a very practical
subject. Physicists have to be able to design and build new instruments, from satellites to
measure the properties of planetary atmospheres to record-breaking intense magnetic fields
for the study of condensed matter. Many of the conveniences of modern life are based very
directly on the understanding provided by physics. Many techniques used in medical imaging
are derived directly from physics instrumentation. Even the internet was a spin-off from the
information processing and communications requirement of high-energy particle physics.

The Department of Pure and Applied Physics has been started the Hons. course from
July, 2013. Our current programme involves the students in a holistic experience of Physics
education and instills the spirit of research in the formative years of their careers. This
flagship programme of University is a pioneering model in Indian science and education,
imparting education in Physics while simultaneously encouraging a participation in research.
This course shall provide the thorough knowledge of Pure and Applied branches of Physics
with extensive theoretical and experimental knowledge in major areas of Physics such as
Material science, Plasma science, Advanced Electronics, Energy Studies etc. at Masters’
level. This course also emphasizes on the Communication & Presentation skills of the
students. The students after completing the course shall be placed in premier research
institutes and companies in India and abroad, qualify NET/GATE/JEST examinations and
eligible for M. Tech., PhD and teaching.

Programme and Course outcomes-At the end of the program, the students will develop
a strong analytical skill and will be able to study critically a physics problem, solve the
problem using different tools and present the result/conclusion. They will develop a good
communication skill such that they can explain complicated physics technical terminologies
in simple manner. They will be aware of the information available nowadays and will be able
to retrieve information from e-libraries and other e-sources available using internet. They will
be aware of their ethical and moral values and not practice fabrication and plagiarism. They
will know of their responsibility of preserving our environment and the world. Finally, they
will be ready to work individually as well as in a team.

The students of B. Sc. Physics Hons will be covering Mechanics, Math Physics,
Electricity and Magnetism, Waves and Optics, Thermal Physics, Digital Systems, Quantum
Mechanics, Solid State Physics, Electromagnetism and Statistical Mechanics. Over and above
these they will study 06 discipline specific elective and 02 generic elective courses. In most
of these courses they will have hands-on experiences on different experiments based on the
theories they have learnt.

Duration of the Course:
The course B.Sc. (Hons.- Physics) shall consist of three academic years divided in to six
semesters.

Eligibility for Admission:

The basic eligibility for admission to the course is XII with Physics, Chemistry and
Mathematics with minimum marks for GEN category candidates of Rajasthan-55%; Other
state-60%; SC/STOBC/SOBC- Minimum Pass Marks. The admission in the course is based
on merit of XII class.
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Structure of the Programme:
The B.Sc. (Hons.-Physics) consists of:
(i) Core and applied courses of theory as well as practical papers which are compulsory
for all students.
(ii) Dissertation / Project Work / Practical training / Field work, which can be done in an
organization (Government, Industry, Firm, Public Enterprise, etc.) approved by the
Department.

Attendance:

Every teaching faculty handling a course shall be responsible for the maintenance of
attendance Register for candidates who have registered for the course. The teacher of the
course must intimate the Head of the Department at least seven calendar days before the last
instruction day in the semester about the attendance particulars of all students. Each student
should earn 75% attendance in the courses of a particular semester failing which he or she
will not be permitted to appear in the End-Semester Examinations. However, it shall be open
to the authorities to grant exemption to a candidate who has failed to obtain the prescribed
75% attendance for valid reasons and such exemptions should not under any circumstance be
granted for attendance below 65%.

Teaching Methodologies:

The classroom teaching would be through conventional lectures or power point
presentations (PPT). The lecture would be such that the student should participate actively in
the discussion. Student seminars would be conducted and scientific discussions would be
arranged to improve their communicative skills. In the laboratory, instructions would be
given for the experiments followed by demonstration and finally the students have to do the
experiments individually.

Maximum Marks:

Maximum marks of a theory and practical paper shall be decided on the basis of their
contact hours / per week. One teaching hour per week shall equal to one credit and carry 25
maximum marks. Therefore, 4 teaching hours/week having 4 credit points shall carry 100
maximum marks for each theory paper/course. While two contact hours per week for a
laboratory or practical work shall be equal to one credit point. Therefore, 4 contact hours /
week shall equal to 2 credit points and shall carry 50 maximum marks.

Assessment Pattern:

The assessment of the students shall be divided into two parts in which first part is continuous
or mid-term or internal assessment (30% weightage of the maximum marks) and second part
is semester or end-term or external assessment (70% weightage of the maximum marks).

(i) Continuous / Mid-Term / Internal Assessment:
(@) The continuous or mid-term or internal assessment for each theory paper shall
be taken by the faculty members in the Department during each semester.
Internal assessment part is further divided in two parts of equal weightage of
marks as per the details given below:

. Modes of Assessments
Continuous Collegiate Non-collegiate Max.
Assessment (Regular) Students (Private) Students Marks
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(b)
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Cont. Assess-I Written Examination Report Writing 20

Seminar / Presentation / Project

Report / Quiz / GD / Viva-voce

Note: In the Continuous/Mid-Term/Internal Assessment-1, written examination
shall be of one hour duration for each theory paper and shall be taken
according to the academic calendar which will be notified by the
Department. Time duration for Continuous/Mid-Term/Internal
Assessment-11 is not allotted. It will be decided by the faculty member
which will be taking second internal assessment.

Cont. Assess-II Viva-voce 10

For practical papers, there will not be continuous or mid-term or internal
assessment. There will be only one external or end-term or semester assessment
having 100% weightage of maximum marks.

(c) A student, who remains absent (defaulter) or fails or wants to improve the marks

(d)

(€)

(f)

in the continuous or mid-term or internal assessment, may be permitted to
appear in the desired paper(s) in same semester and one time only with the
permission of the concern Head of the Department. Defaulter/improvement fee
of Rupees 250/- per paper shall be taken from such candidates. Duly forwarded
application of such student by the Head of the Department, who may permit the
such candidates to appear in the continuous or mid-term or internal assessment
after production of satisfactory evidence about the reason of his/her absence in
the test(s) and deposition of the defaulter/improvement fee, shall be sent to the
concerned teacher to take the continuous or mid-term or internal assessment of
such candidates. A record of such candidates shall be kept in the Department.

Regular attendance of the student shall be considered in the internal assessment.
Marks (equal to 10% of internal assessment) may be given to the student(s) for
regularity who is/are taken classes regularly. If the attendance/regularity factor
is similar for all the students, then weightage marks for regularity may be
merged in the weightage of second internal assessment (seminar / presentation /
assignment / dissertation / quiz / group discussion / viva-voce, etc.).

Paper wise consolidated marks for each theory paper and dissertation / seminar
(i.e. total marks obtained during various modes of internal assessment) obtained
by the students (out of the 30% weightage of the maximum marks of the each
paper) shall be forwarded by the Head of the Department (in two copies) to the
Controller of Examinations of the University within a week from the date of last
internal assessment test for incorporation in the tabulation register.

The consolidated marks obtained by the students be also made known to them
before being communicated by the concerned Head of the Department to the
University for final incorporation in the tabulation register. If any discrepancies
are discovered or pointed out by the students, the same shall be looked into by
the concerned faculty member and corrections made, wherever necessary. The
decision of the Head of the Department before the communication of marks to
the University shall be final. No corrections shall be made in the internal
assessment marks after the declaration of the result by the University.
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(9)

(h)

@)

Consolidated marks of internal assessment obtained out of the 30% weightage
of maximum marks of each theory paper which will be communicated to the
University shall be in whole number and not in fraction. Marks awarded for the
various internal assessments in each paper shall be added up and then round off
to the next whole number to avoid any fraction.

All test copies and other material related to the internal assessment shall also be
sent to the Controller of Examinations of the University to keep in record as per
the University guidelines.

The concerned Head of the Department shall be responsible for proper conduct
of internal assessment tests and for communication of the consolidated marks to
the University within the prescribed time.

The Head of the Department shall keep a record of the marks and also notify the
same to the candidates immediately so that if any candidate is not satisfied with
the award in any test or seasonal work, he / she should represent the matter to
the higher authority.

(i) Semester / End-Term / External Assessment:
(@) The semester or end-term or external assessment (70% weightage of the

maximum marks) shall be 03 hours duration to each theory paper and 06 hours
duration for each practical paper and shall be taken by the University at the end
of each semester.

(b) The syllabus for each theory paper is divided into five independent units.

Question Paper Pattern:

(A) Continuous/ Mid-Term / Internal Assessment:
30% weightage of Maximum Marks (30 Marks out of 100 Maximum Marks).
(i) Continuous / Mid-Term / Internal Assessment-1 (Max. Marks: 20):
Department of .........cccoovvveiineninceees
University / College : .....cccovevvevennee,
AdAress ......cccoeevevereeninann.
First Internal Assessment Test 20... - 20....
(Written Examination)
Name of Class/Course : Max. Marks : 20 Marks
Name of Semester : Duration of Exam. :1.00 Hr
No. & Name of Paper : Date of Exam.
Q. N, Le e 05 Marks
or
Q. N O, e 05 Marks
or
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Q. N0 3. 05 Marks

Q. N 4. 05 Marks

(if) Continuous / Mid-Term / Internal Assessment-11 (Max. Marks: 10):
Department of ........ccceoeeveiiieie e
University / College: ...
AdAress .......ccoovevvevenniiennn

Second Internal Assessment Test 20... - 20....
(Seminar / Presentation / Project Report / Quiz / GD / Viva-voce)

Name of Class/Course: Max. Marks : 10 Marks
Name of Semester Mode of Assessment:
No. & Name of Paper: Date of Assessment:

Format for Compilation of Marks/Awards of
Continuous/Mid-Term/Internal Assessment-1 & 11

Department of ........cccoovveviiiiiiiivc e
University / College: ...
AdAress .......ccoovevverenieniennn.

Name of Class/COUISE: .......ovveeeeeeeeecieeeenn..
Name of Semester e
No. & Name of Paper: ........cccccoeviveiiennnns

Max. Marks e ————
S. Name of | Father's Marks Obtained
No. | Student | Name Internal Internal Total Total
Assess. - | |Assess. - 11| Marks Marks
(In Figure) (In
Words)
1.

Name & Signature of the Faculty Member

(B) Semester / End-Term / External / Assessment:
70% weightage of Maximum Marks (70 Marks out of 100 Maximum Marks).

Question Paper Pattern for Semester Examination
[Common for Collegiate (Regular) and Non-collegiate (Private) Students]
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Duration of Examination: 3 Hours

Max. Marks: 70

Note: The syllabus is divided into five independent units and question paper

will be divided into following two sections:

= Section-A will carry one compulsory question comprising 10 short

answer type questions (answer about in 10-20 words) by taking two
questions from each unit with no internal choice. Each short answer
type question will have 2 marks and hence Section-A will carry total

= Section-B will carry 50 marks equally divided into five long answer

Q. No. 1:

()
(i)
(iii)
(iv)
(V)
(vi)
(vii)
(viii)
(ix)
(x)

Section-A

Comprising 10 Short Answer Type Questions

Unit-1

Unit-1

Page 8 of 16

type questions (answer about in 400-500 words) with one question
from each unit with internal choice (another question will be given in
option or question may be divided in to sub-divisions). Paper setter
shall be advised to set one question from each unit along with one
option of each question and students are instructed to attempt total
five questions by selecting one question from each unit. Each long
answer type question will have 10 marks and hence Section-B will
carry total 50 marks.

02 Marks
02 Marks

02 Marks
02 Marks

02 Marks
02 Marks

02 Marks
02 Marks

02 Marks
02 Marks

10 Marks

10 Marks

10 Marks
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Unit-1Vv
Q. N0, 5 10 Marks
Or
Unit-V
Q. N0, B i 10 Marks
Or

Practical Examinations:

Continuous / Mid-Term / Internal Assessment:
Not applicable in Practical Examinations.

Semester / End-Term / External Assessment:
Common for Collegiate (Regular) and Non-collegiate (Private) Students

Duration of Exam: 6 Hours Maximum Marks: 50

Distribution of Maximum Marks:

S. No. | Name of Exercise Marks
1. Exercise-1 15
2. Exercise-2 15
3. Practical Record 10
4, Viva-voce 10

Total Marks 50

Minimum Pass Marks and Rules regarding Determination of Results:

Each semester shall be regarded as a unit for working out the result of the candidates. The
result of each semester examination shall be worked out separately (even if he/she has
appeared at the paper of the lower semester along with the papers of higher semester) in
accordance with the following conditions:

a)

b)

d)

The candidate shall be declared as pass in a semester examination, if he/she secures at
least 40% marks in each theory paper separately in continuous/internal and semester /
external examinations and 50% marks in each practical paper/project/dissertation with
40% aggregate marks in that semester.

A candidate declared as fail/absent in one or more papers at any odd semester
examination shall be permitted to take admission in the next higher semester (even
semester) of the same academic session.

A candidate may be promoted in the next academic session (odd semester), if he/she
has cleared collectively at least 50% of the papers of both semesters of previous
academic session. The candidate who does not fulfill the above condition will remain
as an ex-student and will re-appear in the due papers’ examinations along with next
odd/even semester examinations.

If any student who is provisionally admitted in higher odd semester but could not
secure prescribed minimum marks in previous semesters will be treated as ex-student
and his/her admission fee will be carry forwarded to the next odd semester of
forthcoming academic session.
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9)

h)

)

If a candidate, who is declared as pass, wants to improve his/her performance in the
theory papers of just previous semester, he/she may re-appear only one time in these
theory papers in next odd/even semester examinations.

Candidate shall not be permitted to re-appear or improve the marks obtained in the
external examination of practical/dissertation in any condition.

If the number of papers prescribed in a semester examination is an odd number, it
shall be increased by one for the purpose of reckoning 50% of the papers for
considering the student pass/fail.

A candidate may be given only two additional chances for passing the semester thus
maximum tenure for completing for three years undergraduate programme up to five
years and so on.

The marks secured in the General Hindi, General English, Computer Applications and
Environment Science shall be counted in awarding the division to a candidate as per
the University act and ordinances.

The grace marks scheme shall be applicable as per the University norms.

Classification of Successful Candidates:

(@)

(b)

(©)

Each student shall be awarded a final letter grade at the end of the semester of the
particular course. The letter grades and their corresponding grade points are given as:

Percentage of Performance Grade Letter | Grade Point
Marks Obtained

90.00 - 100.00 Outstanding @) 10
80.00 — 89.99 Excellent A 9
70.00 — 79.99 Very Good A 8
60.00 — 69.99 Good B” 7
50.00 - 59.99 Above Average B 6
45.00 — 49.99 Average C 5
40.00 — 45.99 Below Average / Pass P 4
00.00 — 39.99 Fail F 0
- Absent AB 0
- Unfair Means UM 0
-- Withdrawn W 0

A candidate who remains absent for any semester examination shall be assigned a
letter grade AB along with corresponding grade point zero. He/she will have to re-
appear for the said examination in due paper/course.

Semester Grade Point Average (SGPA): Performance of a student in a semester is
indicated by a number called ‘Semester Grade Point Average’ (SGPA). The SGPA is
the weighted average of the grade points obtained in all the courses by the student
during the semester. For example, if a student takes five papers (theory/practical) in a
semester with credits C;, C,, C3, C4 and Cs and the student’s grade points in these
courses are Py, P,, P3, P4 and Ps respectively, then students’ SGPA is calculated as:
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(d)

CiPy + C3P; + C3P; + C4Py+ CsPs ZIC,R
SGPA = . = =
Ci+GC+C3+Cy+Cs Zci

=l

Where:

Ci: Number of credits earned in the i paper/course of semester for which SGPA is
to be calculated.

Pi: Grade point earned in i™ paper/course.

i=1,23,4,..... n : Represents the number of papers/courses in which a student
has appeared in End of Semester Evaluation (EOSE).

The SGPA is calculated, as per example given below, up to two decimal points:

Paper/Course Credit | Grade |Grade Point | Credit SGPA
© Letter (P) Point (CP)
Physics 4 A 8 4x8=
32
Physics Practical 2 B* 7 2X7=
14 XCP
Mathematics-I 4 A 8 4X8= | = -mmmmee-
32 xC
Mathematics Practical-I 2 B* 7 2X7=
14 146
Physics Hons 4 A 8 4Xx8= | =-—--m-
32 20
Physics Hons Practical 2 B 6 2X6=
12 =7.30
General Hindi/English 2 C 5 2X5=
10
Total 20 -- -- 146

It should be noted that, the SGPA for any semester shall take into consideration the
F and AB grade awarded in that semester. For example, if a student has a F or AB
grade in paper/course 4, the SGPA shall then be computed as:
CiPy + C;P2 + C3Ps + Cy x ZERO + C5P5
SGPA = oo
Ci+Co+C5+Cyt Cs

Cumulative Grade Point Average (CGPA): The CGPA is calculated with the SGPA of
all the semesters up to two decimal points and is indicated in final grade report card /
final transcript showing the grades of all the semesters and their papers/courses. The
CGPA shall reflect the failed status in case of F grade(s), till the paper(s)/course(s)
is/are passed. When the paper(s)/course(s) is/are passed by obtaining a pass grade on
subsequent examination(s), the CGPA shall only reflect the new grade and not the fail
grades earned earlier. The CGPA is calculated as:

C1S1 + Ca57 + C3S83 + CySyt CsS5+ CsSs Z(q
L L N T B -
Ci+C+C+Cy+ G+ Cy ZC"I
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Where:
Cy, Cy, Cg, ... is the total number of credits for I, 11, 111, .... Semesters and Sy, Sy, Ss,
... isthe SGPA of I, I, Ill, .... Semesters.

The CGPA is calculated, as per example given below, up to two decimal points:

Semester Credit SGPA C x SGPA CGPA
(©€) (CS)
Semester-| 20 7.30 20 x 7.30 =146.0 >CS
Semester-11 20 7.69 20 x 7.69 = 153.8 = e
Semester-Il1 20 7.23 20x 7.23 =144.6 2C
Semester-1V 20 7.86 20 x 7.86 = 157.2
Semester-V 20 8.12 20 x 8.12 = 162.4 925.80
Semester-VI 20 8.09 20x8.09=161.8 =
Total 120 - 925.80 120
=7.71
(e) The classification of successful candidates after last semester examination shall be as
under:
Description of Marks Obtained Division / Result
e 75% and above marks in a paper. Distinction in that
paper
e A candidate who has secured First Division
aggregate 60% and above marks
e A candidate who has secured Second Division

aggregate 50% and above but less
than 60% marks

e A candidate who has secured Pass
aggregate 40% and above but less
than 50% marks
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V SEMESTER
5.5-Digital Electronics

Unit 1

Logic Gates : Logic Gates and Boolean Algebra Representation and Simplification of
functions by Karnaugh Maps. Combinational Circuits design. Combinational circuits - adder,
subtractor, decoder, demultiplexer, encoder, multiplexer, comparator.

Unit 2

Sequential Logic Circuit & Design-flip flop, shift register, asynchronous and synchronous
counters, Digital Logic Families and Their Charactersistic : RTL, DTL, TTL, Schotlky TTL,
ECL, MOS and CMOS, Fan in, Fan out.

Unit 3

Semiconductor Memories : RAM, ROM, PROM, EPROM, BJTRAM Cell, MOS RAM Cell,
Organization of RAM, Charge Coupled devices (CCD), storage of charge and transfer of
charge in CCD.

Unit 4
D/A Converter : Weighted resistance D/A, R-2R Ladder Converter. DAC 0800 D/A Chip,
D/A Converter specification.

Unit 5

A/D Converter : Analog to Digital Converter, Parallel Comparator Converter, Counting
Converter, Successive Approximation Converter, Dual Slop converter A/D converter
specification, sampling and hold circuit, ADC 0804 Converter chip.

Text/Reference Books:
1. Digital Principles and Applications by C. P. Malvino and D. P. Leach, Mc-Graw Hill,
1985.
Digital logic and computer design by M. M. Mano, Tata Mc-Graw Hill.
Digital Integrated Circuits by Taub and Shilling, Tata Mc-Graw Hill
Computer Architecture and Organization by J. P. Hayes, Mc-Graw Hill 1988.
Digital Fundamentals by Floyd, Mc-Graw Hill.
Digital Ic by K. R. Botkar, Mc-Graw Hill.

ok wn

5.6-PHYSICS HONS PRACTICAL

Determine the electric charge (e/m) using Millikan’s oil drop method.

Determine the specific charge (e/m) using Thomson method.

Determine the specific charge (e/m) using helical method.

To verify the truth table of various logic gates (AND,OR,NOT,NOR,NAND,XOR)

Verify the various theorems of Boolean algebra and D’morgans theorem.

Implement the Boolean expression and verify the truth table.

Study the various combinational circuits-Half Adder, Half subtractor, Full Adder, Full

subtractor, Parity Generator’Parity Checker.

8. Study the advanced combination circuits-Multiplexer, Demultiplexer, Encoder,
Decoder.

9. Study the various code converters & verify the truth table-Binary to BCD converter,
Binary to Gray codes and Binary to EX-3.

NoookrwbdPE
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10.

11.

12.
13.
14.
15.
16.
17.
18.
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Study the flip flops and verify the truth table-R-S,D,J-K, T, Master slave, flip-flop-
Serial in Serial out, Serial in Parallel out, Parallel in Parallel out, Parallel in Serial
out.

Study the various asynchronous /synchronous counters using flip-flop-Binary up,
Binary down, Mod-10 .

Study the special counters-Ring counter and Twisted ring counter (Johnson counter).
To study the A/D converter and also calculate resolution & error percentage.

To study the D/A converter and also calculate resolution & error percentage.

To Study an Astable Multivibrator using 555 Timer.

To Study the Bistable Multivibrator using 555 Timer.

To Study the Monostable Multivibrator using 555 Timer.

Any other experiments of the equivalent standard can be set.
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VI SEMESTER

6.5-Solid State Physics

Unit 1

Crystal structure : Symmetry elements in crystal, fundamental lattice systems and types,
Miller indices and direction indices, Spacing of planes in Crystal Lattice, crystal structures of
simple cubic, Face centered cubic structure, Body concerted cubic structure, Hexagonal
closed packed structure, diamond and Zinc blend structure, Pervoskite structure, reciprocal
lattice, Brilloin zones.

Unit 2

Crystal bonding, ionic bond, binding energy of ionic crystal, determination of the repulsive
exponent, covalent bonding, metallic bonding, molecular or Vander Waal’s bonding,
hydrogen bonding, Crystal Diffraction: Bragg’s law, X-ray and neutron diffraction, rotating
crystal and powder methods, Lave equation.

Unit 3

Electrical and Thermal Properties of Solids: Phonon, Lattice Specific heat, Various theories
of specific heat — Classical theory, Einstein’s theory and theory, Quantum theory of electrical
and Thermal conductivity, Weidmann-Franz law, light propagation in conducting media,
Fermi Dirac distribution function, density of states.

Unit 4

Semiconductor, Law of mass action, Calculation of impurity conductivity, Introduction of
band structure, Ellipsoidal energy surfaces in Si and Ge, Hall effect, recombination
mechanism, Shockley Read theory, excitons, photoconductivity, photo luminescence.

Unit 5

Band theory of solids: Formation of bands, Wave Function in a periodic lattice and Bloch
theorem, Kronig Penny Model, Effective mass of an electron moving in a crystal, Physical
origin of effective mass, difference between conductors, insulators, semiconductors.

Text Reference Books:

1. Solid State Physics by S. O. Pillai, New Age International, 2005.

2. Introduction to Solid state Physics by C. Kittel, (John Wiley), VII Ed.,1995.
3. Solid State Physics by A. J. Dekker, (Macmilam), London, 1965.

4. Solid state physics by S. O. Pillai, (New Age International Publishers), 2005.
6. Intermediate Quantum theory of solids- A.D.E.Animalu,(Prentice Hall).

6.6-PHYSICS HONS PRACTICAL

Determine the value of Plank’s constant using photocell.

Determine the value of Plank’s constant using solar cell.

Work function of Tungsten, Richardson’s equation.

Study the absorption spectrum of iodine molecule.

Study the Franck Hertz experiment and determine the ionization potential of inert gas.

Study the hyperfine structure of spectral lines and Zeeman effect by constant

deviation spectrograph.

7. Determine hall voltage, mobility, carrier concentration and hall coefficient in a given
semiconductor.
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10.
11.
12.
13.
14.
15.
16.

17.

Syllabus: B.Sc. (Hons) V & VI Semester)
University of Kota, Kota (Rajasthan): 2025-26

Determine the band gap in a semiconductor using four-probe method.

Determine the magnetic susceptibility of a paramagnetic salt by Quinck’s method.
Determine the power factor of a coil using CRO.

Determine hysterisis loss using CRO.

Study the dynamics of a lattice using electrical analogue.

Study the characteristics of a G.M counter and verify the inverse square law.
Study of B- absorption in aluminium foil using G.M counter.

Determine the g- factor by ESR- step up.

Study of variation of modulus of rigidity of a given specimen as a function of
temperature.

Any other experiments of the equivalent standard can be set.

Page 16 of 16



