Banwarilal Bhalotia College, Asansol
Department of Physics

Based on the syllabus of Kazi Nazrul University for BSc Physics (Hons) 3" semester the Department of Physics,
Banwarilal Bhalotia College, Asansol offers the Skill Enhancement Course. It is a practical based project
work. The syllabus is appended below.

SKILL ENHANCEMENT COURSE (SEC-I)
(Evaluation is to be done internally)

Course Name: Electrical Circuit Network Skills
Course Code: BSCHPHSSEC 301

Course Type: SEC (Practical) Course Details: SEC-1 L-T-P: 0-0-8
CA Marks ESE Marks
Credit: 4 Full Marks: 50 | Practical | Theoretical | Practical | Theoretical
30 P . | K

Course Learning Qutcomes:
After the completion of course, the students will have ability to:

1. Design and trouble shoots the electrical circuits, networks and appliances through hands-on mode.
2. Choose proper devices depending upon application considering economic and technology up-gradation.

Course Content:

Practical

1. Basic Electricity Principles: Voltage, Current. Resistance, and Power. Ohm's law, Series. parallel. and
series-parallel combinations. AC Electricity and DC Electricity, Familianization with multimeter, voltmeter
and ammeter. (8L)

2. Understanding Electrical Circuits: Main electric circuit elements and their combination. Rules to
analyze DC sourced electrical circuits. Current and voltage drop across the DC circuit elements. Single-phase
and three-phase alternating current sources. Rules to analyze AC sourced electrical circuits. Real, imaginary
and complex power components of AC source. Power factor. Saving energy and money. (8L)

3. Electrical Drawing and Symbols: Drawing symbols. Bluepnints. Reading Schematics. Ladder diagrams.
Electrical Schematics. Power circuits. Control circuits. Reading of circuit schematics. Tracking the
connections of elements and 1dentify current flow and voltage drop. (8L)

4. Generators and Transformers: DC Power sources. AC/DC generators. Inductance, capacitance, and
impedance. Operation of transformers. (8L)
5. Electric Motors: Single-phase, three-phase & DC motors. Basic design. Interfacing DC or AC sources to

control heaters & motors. Speed & power of ac motor. (8L)

6. Solid-State Devices: Resistors, inductors and capacitors. Diode and rectifiers. Components in Series or in
shunt. Response of inductors and capacitors with DC or AC sources. (8L)
7.Electrical Protection: Relays. Fuses and disconnect switches. Circut breakers. Overload devices. Ground-
fault protection. Grounding and isolating. Phase reversal. Surge protection. Interfacing DC or AC sources
to control elements (relay protection device). (6L)
8. Electrical Wiring: Different types of conductors and cables. Basics of wiring-Star and delta connection.

Voltage drop and losses across cables and conductors. Instruments to measure current, voltage. power in

DC and AC circuits. Insulation. Solid and stranded cable. Conduit. Cable trays. Splices: wirenuts, crimps,

terminal blocks, split bolts, and solder. Preparation of extension board. (6L)

References/ Suggested Readings:
1. A text book m Electrical Technology - B L Theraja - S Chand & Co.

2. A text book of Electrical Technology - A K Theraja
3. Performance and design of AC machines - M G Say ELBS Edn.



At the commencement of the 37 semester session a notification with the distribution of students was done for
the SEC course. Students were distributed under the supervision of different faculty members according to

the following notice assigning different title of the project work to different groups of students.

Department of Physics
B.B. College, Asansol

B.Sc (Hons) Semester-lll SEC project Distribution 2023

Electrical Circuit Network Skills

All the 3rd Semester Physics (Hons) students are hereby instructed to consult their supervisor as
listed below for their SEC project. All the students have to prepare a project report and submit
the same at the time of SEC exam.

Name of the
| supervisors

Projeet Title

| Dr. P. Ghosh

' Dr. K. Mukherjee

| Design and study of IC regulated 5V D.C_powcr_

supply

To study the resistors. Lapac:tora and inductors

| 10 different types of signals

Name of Students

Mr. Surya Maji
Mr. Brajesh Upadhyay

Mr. Shaswata Ghosh
Ms.. Sampurna Banerjee
Miss. Indira Mondal

Mr. Ankur Chakraborty

Sri. K. Maji Conversion of A.C. to D.C by bridge rectifier
_ with capacitor filter Mr. Rohan Saha
Dr. S Mandal To study the basic electricity principles Mr. Yubaraj Chakrabarty
Mr. Amab Dey
Mr. Saheb Shaw
' Dr. RK. Roy Construction of house hold electrical wiring Mr. Abhinandan Gon

(single-phase)

Mr. Soumik Mishra

Dr. J. K. Majhi

Conversion of A.C to D.C b}r full wave rectifier

Mr. Punit Kumar Prasad
Miss. Sunita Chouhan

Dr. A. Ghosh

Conversion of Ammeter to Voltmeter

Miss. Abida Naushad
Mr. Lalchand Mondal

' Dr. S.S. Mandal

" Conversion of Voltmeter to Ammeter

Mr. Sweta Bauri
Miss. Tanu Yadav
Mr. Aman Ansary

Dr. K.K. Dey

Dr A Biswas

Generators and Transformers

Miss. Mamina Sahoo
Mr. Ankit Kumar Shaw |

' Sing'l'e phase & three ﬁmsc DC motors

Mr. Samim Ansary

Mr, Joyjit Pramanik
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Sixteen students were listed for this project work. After the completion of the course the students submitted

their project report. Some sample copies of the reports are presented here.

ARILAL BHALOTIA COLLEG,

Banvarlal Bhalotia Callege
1

Qk““

SKILL ENHANCEMNT COURSE- I

TOPIC:-

To study the response of Resistor,
Capacitor & Inductor to different
types of signals

SUBMITTED BY:-
NAME:- SAMPURNA BANERJEE
Discipline:- B.Sc (Physics Hons.) 3" Sem
Reg. No :- 10222122034

Course Name:- Electrical circuit and network skill

SESSION :- 2022 - 2025
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During the time of final practical examination, students presented a seminar on the subject of the assigned
project work. On the basis of their submitted project report, presentation and a viva-voce they have been
awarded marks on that paper. Some glimpses of the students’ presentations are shown below.
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Speciation And
Importance Of
speciation

A



Speciation:~

This process of genetic divergence of gene
pools population to form new species is
called Speciation. It means a species is a
group of organisms that can interbreed and
produce fertile offspring. All the organisms of

a species share in the same gene pool.




Types of speciation: ~

The main 4 Types of speciation are:~

1.Allopatric speciation: ~
(G.k allos=other, patris=native land)
The two or more related species that
Have disjunct geographical ranges are
~ Called Allopatric Speciation.
. Example:~Example of such speciation are Indian lion
| (Panthera leo persica) and African lion(panthera leo leo).

|
)
i
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Allopatric Sg




TIME

2.Svmpatric speciation:~
(G.k syn=with, together) . .
sympatric(Same Country) speciation i
refers to the origin of new species due """

to the appearance of some biological barrier

in the individuals of an initially randomly

mating population that live in the same

geographic area.

Example:~Example of this type are the

figfrog(Rana grvlio) and gopher frog(Rana

areolata). The former is extremely aquatic,

while the latter species is restricted to the

margins of swampy areas.
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@ Factors that prevent gene exchange
among_population _are called Isolating
Mechanism.

® Dobzhansky introduced the term ‘ [solating
Mechanism’ to define any agents that hinders
interbreeding of group of individuals.

® MAYR restricted this term to sympatric
population and defined it as ‘Biological
propertise of individuals which prevent
interbreeding of populations that are
actually or potentlally sympatric’ .(This
definition excludes seograbnhic barriers)







Isolating mechanisms which operate before
fertilization.

HABITAT ( ECOLOGICAL ISOLATION )

Potential mates do not meet because they
flourish in different habitats.

Eg- species of fly catchers of North America
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Chagas disease or American trypanos
, the most common cause of i
myocarditis in the world, is caused by tl
Trypanosoma cruzi. The disease is ham
honor of Brazilian physician , Carlos Ct
he discovered it in 1909. T. cruziis a g
multihost parasite transmitted by triator
(kissing bug) mainly by contact with f:
urine of infected bug.




The parasite exists in three forms-

0 Oval shaped
0 Flagellum absent
0 Multiplying form

Blepharoplast

@ ' 4 B'ephfm- Nucleus Flagella .
0 Short stumpy form Niitlous Perabasa et 0 Kinetoplast pr

body e 0 Undulating mer
SN iies. present
[0 Divides by binar

0 Flagellum present
0 Non-multiplying form

!_ Nucleus Blepharo- Flagella
c J plast

Fig. 5.5: Trypanosoma cruzi. A. Amastigote; B. Trypomastigote;
C. Epimastigote




The parasite completes its life cycle in two hosts -

Trypanosoma cruzi
Triatomine Bug Stages Mammalian Stages ODPDX

Triatomine bug takes a blood meal
(passes metacyclic trypomastigotes in feces, Metacyclic trypomastigotes

trypomastigotes enter bite wound or z 1 bi

mucosal membranes, such as the conjunctiva) penet;atf" Va"c"_’ls cells at bite
wound site. Inside cells they

transform into amastigotes.

Metacyclic trypomastigotes
in hindgut

Amastlgotes multlply
by binary fission in cells
of infected tissues.

Trypomastigotes e
can infect other cells
and transform into
intracellular amastigotes
in new infection sites.

o Triatomine bug takes
a blood meal

= (trypomastigotes ingested)
Epimastigotes L 9 9

in midgut

o Intracellular amastigotes
transform into trypomastigotes,

ﬁ then burst out of the cell

’__ and enter the bloodstream.
M) Infective stage @

5 Diagnostic stage : 3 Many mammalian species have been
recognized as T. cruzi reservoir hosts.




Chagoms Subeutnnenns Lesion
1 ; 'I-. rF ...' :

4

ACUTE FORM

1.Seen in children
and infants

2.Subcutaneous
lesion, chagoma

3.Painless edema
of eye, Romana’s
sign

CONGENITAL

INFECTION

(Intermediate
stage)

CHRONIC
FORM

1.Seen in adults
2.Heart disorders

3. Neurological
manifestations



Mainly two drugs are used for trypanosomiasis :




M.SC 4" SEMESTER ASSIGNMENT OF ZOOLOGY

PAPER: MZGT-401

UNIT- I: DEVELOPEMENTAL BIOLOGY
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GAMETOGENESIS IN RELATION TO FERTILIZATION IN
HUMAN IN LIGHT OF MODERN PROSPECTIVE
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CONTENT OF ASSIGNMENT

GAMETOGENESIS
FERTILIZATION
PROTEIN INVOLVED IN FERTYILIZATION

VARIOUS METHODE OF FERTILIZATION TO
COMBAT WITH INFERTILITY




GAMETOGENESIS

GAMETOGENESIS IS THE FORMATION&RIPENING
OF HAPLOID SPERM &OVUM FROM PGC(2n) BY
THE PROCESS OF MITOSIS &MEIOSIS

IT COMPLETED BY TWO STEPES,
1:SPERMATOGENESIS & 2: OOGENESIS



SPERMOTOGENESIS

BRIER IDEA FIG: SPERMSTOGENESIS
® SPERMATOGENESIS IS _
APROCESS BY WHICH Spermatogenesis
AHAPLOID O
SPERMATOZOOA ] oo
DEVELOPED FROM PGC(z2n) O
IN THE SEMINIFEROUS TN
TUBULES OF THE TESTIS IN 3 9
MATURE MALE . i
@ © © @
rreoa— l _______ l _________ l _______ l ___________ Spermatid, n
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INTRODUCTION

- Giardia is a genus of anaerobic flagellated protozoan parasite of phylum
Sarcomastigophora that colonise and reproduce in the small intestine of
several vertebrates , causing giardiasis .their life cycle alternates between a
swimming trophozoite and an infective, resistant cyst.




HABITAT

HABITAT

* Duodenum & the upper part of the jejunum.

e THE ONLY PROTOZOAN PARASITE
FOUND IN THE LUMEN OF HUMAN
SMALL INTESTINE.




Ihe Iheory of Graaualisn
and Punctuated
Equilibrium

Theory by Niles Eldridge & Stephen Jay Gould
Pre/sen’red by - Arghya Roy

3
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Infroduction

» Gradualism and Punctuated equilibrium are two ways , in whict
of a speciescan occur.

®» A speciescan evolve by only one of these or by both.

» Scienftiststhink that species with a shorter evolution evolved mo:
punctuated equilibrium and those with a longer evolution evoly
by gradualism.




Gradualism

» Gradualismis the theory that change occurs overtime.

» To use large words , gradualism is a theory proposed by James H
1795 that states profound change in the product of cumulative «

® [f|saselectionand variation that happens more gradually . Ove
period of fime itis hard to noftice.

» Smallvariations that fit an organism slightly better to its environm

selectedfor . a few more with more of the helpful trait survive an
more with loss of the helpful frait die .

» Very gradually, overa long time population changes . Change
constant & consistent .



Examples of Gradualism

» Galapagos Turtles & Galapagos Finches

Tool Using Fin




Punctuated pattern w j

Time

Gradual pattern

KAZI NAZRUL UNLVERSI TY

Topic: Gradualism & Punctuated Ethbrium
Presented By : Juli Chakraborty
PG 1** Semester, Department of Zoology



— GRADUALISM & PUNCTUATED EQUILIBRIUM

INTRODUCTION :- Gradualism and Punctuated Equilibrium is
the theory in evolutionary biology which explain how
evolution actually works.

GRADUALISM :- Charles Darwin’s original theory of

natural selection that populations change gradually over time.
Small changes are passed from each generation onto the next.

PUNCTUATED EQUILIBRIUM :- A pattern of rapid

evolutionary change in the phenotype of a lineage
separated by long period of little change.




TWO ALTERNATIVE VIEWS OF THE PROCESS OF
DIVERSIFICATION

Gradualism

Punctuated Equilibrium

I | I Speciation

-5 e

FPhenotype and Genotype

ax
=
i—
—
=
==
]
a2
L

Theory of Punctuated Equilibrium




KEY POINTS

Punctuated Equilibrium refers to a pattern of change in
the fossil record .

Evolutionary change is concentrated in speciation
events.

Once Species appear in fossil record they will become
stable. This lack of substantial changes over millions of
years called stasis.

The absence of missing links is neatly explained by
theory.

Gradualism works with anagenesis and Punctuated
Equilibrium works with cladogenesis.
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ENZYMES

e Definition

« Enzymes are proteins that function as
biological catalysts. A catalyst is a substance
that speeds up a chemical reaction but isn't
changed by the reaction.

* Enzymes catalyse all aspects of cell
metabolism.




Enzymes as Biological
Catalysts

Enzymes are proteins that increase the rate of
reaction by lowering the energy of activation

They catalyse nearly all the chemical reactions

taking place in the cells
of the body

* Enzymes have unique
three-dimensional

shapes that fit the

shapes of reactants (substrate)




PROPERTIES OF
ENZYMES

« Enzymes are highly specific to the reactions
they catalyse

* They alter or speed up the rates of chemical
reactions that occur in a

cell.

* They remain unchanged after a chemical
reaction.

ENZYMES ARE VERY
* They are affected by pH. AND ONLY WORK
CERTAIN SUBSTI

* They are affected by temperature.

* They catalyse reversible reactions.






Enzymes are biocatalysts — catalysts of life.
Enzymes are substances acts as a catalyst to bring about specific biochemical
reaction by lowering activation energy.
Some features of enzymes are—
= Required in minute amounts.
= Protein in nature.
= Acts as catalyst but itself does not change after reaction ends.
= Functions specifically i.e. only catalyzes one kind of substrate.
= Molecular weights ranging from about 12000 — more than 1 million.
= Affected by temperature and pH.
A simple enzymatic reaction might be written

E+S ES E+P

I ' J L
T TR g =
o TPy Rl o T Enzry = o
NCT Y ® [ ¥ X




CLASSIFICATION OF ENZYME

1 | T 1 |
OXIDOREDU TRANSFER HYDROL ISOMER
CTASES ASES ASES ASES

1. OXIDOREDUCTASE : Oxidation—— Reduction | AH2+B-—- A+ BHa|
Ex : Alcohol dehydrogenase
2. TRANSFERASES : Group transfer | A—=X+B—~ A+B-— X]
Ex : Hexokinase
3. HYDROLASES : Hydrolysis | A—B+H.0 —— AH + BOH |
Ex. Lipase
4.  LYASES: Addition-— Elimination | A~=B+X-Y ~ = AX—BY |
Ex. Aldolases
5.  ISOMERASES : Interconversion of isomers| A—— A’|
Ex. Triose phosphate isomerase
6.  LIGASES : Condensation | A + B A-B]
Ex. Glutamine synthatase




IMPORTANCE

Thousands of enzymes in the human body exist to perform around 5000
different functions. Enzymes play important role in metabolism , diagnosis
and therapeutics.

(1 IN METABOLISM :

= Digestive enzymes help in the initial stage of food break down. The most
important digestive enzymes are —

= Amylase — Produced by salivary glands, small intestine and pancreas. They
help in break down starch into simple sugar.

= [ipase — Found majorly in the small intestine, stomach and pancreas. Help
in breaking down oils and fats into fatty acids and glycerols.

= Protease — Produced by the small intestine, stomach and pancreas. Help in
break down proteins into amino acids.

= Pepsin — Secreted by the stomach to break down proteins into peptides, or
smaller groupings of amino acids.

= Trypsin — Activates additional pancreatic enzymes such as
carboxypeptidase and chymotrypsin.
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