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1. Sequential Circuits

1.1 Introduction
R-S Flip-Flop1.2 &d

iII
2.11
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1.2.1 R-S Flip-Flop using Transistor
1.2.2 RS Flip-Flop using NOR Gates
1.2.3 RS Flip-Flop using NAN D Gate's
Clocked R-S Flip-Flop
D Flip-Flop
Edge .Triggered D 'Flip-FloDs
1.5.1 Preset and (_'lear

1.3
1-4
1.5

1.6 ' JK Flip-Flops
+

. 1.7 Race Around Condition (Racing)
1.8 J K .Master:Slave Flip-Flop
1'9. Operating Characteristiqb of Flip-Flop
1.10 -7475 Four- Bit Latches . ' '- ’,

1.11 7474 QuaIl D Flip-FIop
1.12 7476 Dual .J-K Flip_FJt)p

Exercise8
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28 Shift Registers
2.1 Introduction
2.2
2.3

2.4
2.5
2.6
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3.1
3.2

3.4

3.4.1
3.4.2
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Ring .Counter
Up/Down Counter
Study of Counter ICs

3.5

3.6
3.7

IC-7493 (Asynchronous 4-Bit.Binary Counter)
IC-7490 Synchronous Decade Counter
If-7492 Divide by Twelve Counter

3.7.1
3.7.2•

3.7.3
ExercIse

Data ConversionHIB

4.1 introduction
4.2 Digital to Analog Converter (DAC)
4.3 . B.inary Wbighted Resistor Network

:: :;}:i:F

Disadvantages. 4.4
' - 4.5 .R-2R Ladder Method

, 4.6 DAC Spdcifications/Performance Characteristics
4.7 'An8log'to-Digital Converters (ADC).
4,8 SUCCessive Approximation Method
4,9 , Duql Slope Conversion Method

. 4.10 Study of ICs
Exercise

Ss Operational Amplifier (Op-Amp)

and .Equivalent Circuit of Op-Amp
Op-Amp

of Practical_Op-Amp
racteristics of Op-Amp

Gain. (ADD

Loop Gain (Aca

-=::c;Te:';=sJUGB) or’Gain--Bandwidth Product
a'tVode Rejection Ratio

I) ;.:',
Virtual Ground

ational Amplifiers
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3.10
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Introduction

Dear students, greetings from the International Journal of Microbiai
Science! The team is happy to announce a text book on

'Immunology’ to students studying in all Indian Universities in higher
education, students struggle to collect literature. The team expects
that students give their valuable time for innovations, research
projects, and development of entrepreneurship skills in order to

solve the problems of the society. This is possible only if the
students get ready-made coursework reading material so that they
can devote more time and energy to innovations, research projects,
and entrepreneurship skills. The textbook on 'Immunology’ has
been launched with this viewpoint in mind. The team assures that

the book will help the students in studying 'Immunology’ and wish
them all the best in all their future endeavors
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that they can devote more time and energy to innovations,
research projects, and entrepreneurship skills. The presented
book has been launched with this viewpoint. The team assures
that the book will help the students in studying Botany and wish
them all the best in all their future endeavors.
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Introduction

Dear students, greetings from the International Journal of
Microbial Science. The team is happy to announce a book o!

'Biology and Diversity of algae, fungi and bryophytes’ to students:'

struggle to collect literature. The team expects that students give

their valuable time for innovations, research projects, and
development of entrepreneurship skills in order to solve the
problems of the society. This is possible only if the students get
ready-made coursework reading material so that they can devot€
more time and energy to innovations, research proie’
entrepreneurship skills. The presented book on has been launche
with this viewpoint. The team assures that the book will help th€

students in studying and wish them -all the best in all their futu!
endeavors.
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Metal-organic framework and its
derivative nanoparticles for effective
textile wastewater treatment

SactIin V. atari I, Suresh S, Suryawanshi2, Jyoti P. Jadhavl•2
q DEPARTMENT OF BIOTECHNOLOGY. SHIVAJ! UNIVERSITY. KOLHAPUR. MAHARASHTRA

INDIA 2DEPARTMENT OF BIOCUEMISTRy. SHIVA,it UNIV£RSITY. KOtHAPUR.
MAHARASHTRA. INDIA

1. Introduction
Textile industry is considered as the oldest and ]argest industry throughout the gobe
contributing more than 2% in Indian economy which has provided largest employment
after the Indian industrial revolution. The textile industry involves the use of the sweml
diaennt kinds of £bers, chemicals, and dyes. About more than 3(X) million ton of dyes
and chemicals are processed throughout the globe. Dyes possess diverse chemical
chromophoric groups, like azo, anthraquinone, tHarylmethane, and phthalocyanine. The
dyeing of fabrics involves the use of large amount of water during various steps where
tIn chemical contaminated or polluted water is released in the environment after the
preltminary b8atment prowdur& The detrimental impact of this colored wastewater has
been proved on are ecosystem as the waste water is directly released in the fresh water
which has direct hnpact on the aquatic and nonaquatic lives. Though the serious stEPS
have been takr-n in eRecUve treatment of the texd Ie waste water, the todcity assewments
along with chemicd paruneten of the treated water are essential before releasing into
the ecosystem

Several biologjcal, physical, and chemical methods have demonstIated in textile
wmI= water treatrnent aig, 5.1) (Karan et al„ 2017). The physical method involves the use
va]ous forces like van der Wad force, electrical, gravity, etc. The physical methods
corwbt of a(borptionF nocculadon, coaguladon, and filaation proc ases where one or
two processes are usd in combinadon jn dre textile waste water ueatment Adsorption
has been one the most eKecdve physical method commonly applied in industHa] waste
water Ueatment due to the high adsorpHon mpacity of adsorbent Various strong
adsorbent has been utilized for the discoloration of the textile waste water having po-
t£ntial abiHty to reuse for multiple cycles (Holkar et al., 2016). Investigaton have

hneHtDeT&nUlabHulna4db
CiVIlURe aoa BeMIne ARIW IHOnQd
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Practical - I

(Based on Paper V and VD
Name of the ExperimentsSr. No. ’age No:

r
ncc.
o

v families:

a ae )
a a

a
7-10

11-15

16.21

4

&

5

6

111. Apetalae Euphorbiaceae

o TM
Preparation of herbarium specimens (technique) and searching of

digita! or e-herbarium specimen at virtual herbarium (K)
(e.g. Fleas reiigiosa).
Study ofmeristem (RAM and SAM).
Study of simple and complex tissues. (by permanent slides)

Study of-jRs ofdicot and monocot root.
Mo$;Msidiot stern.
ma;iiiFoe ci; of any suitable
material,

Maceration technique.
mi-fMtable phenotypic trait in plant
rrtateria:i,

Genetic exarnpies of Linkage.

Mmii;it;bbs-oferossing over,

! : = =a: :T: : ::={R :T: :: :s an/: : O:or= { : ro g ra P h s ( a ny hv o plant
S c+sr;a} variations in chromosome with the help of
?f'io£owkicNWb. .

/ b{ }it aii;d as 'genetic rnaterial by using photographs

b’§e£perinl£m;t).

a &farnirko acid sequ&£wes in polypeptide from the given

e sequence of mMA).
be:k&r .s: Alec&£arm inc or Acetoorcein

baTIkRiaaBR;&:
ft&iI .pj.,i&&taI 'by using Diphenylamine.

Ma ;i=R&Kr

22-25

7

’--T
10

FT
!!!! !I!!! !! !) :I

©
F ':- ti :
X

37-38

3940

4145

4649
50-54

55-57

5841

6243

6+65

6646
6748
69-70

71-72

g
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I
Practical - II

(Based on Paper VII and VIII)
Name of the Elperiments

Study ofPhytogeographical regions of India (Chattarjee, 1962).

Determination of soil texture. (any two samples).

Determination of water holding capacity of soil. (any two samples).
Determination of pH of water. (any two samples).
Determination of Soil Water Content (SWC) of any two samples.

Study of ecological pyramids from given data.

Preparation ofNachani Satwa.

Study of origin (Native place), Botanical name, Morphology, Plant
parts used and Economic importance of Spices and Medicinal plant:
Bay leaf and Neem.

Study of origin (Native place), Botanical name, Morphology, Plant
parts used and Economic importance of Beverages; Coffee and Oil
yielding plant: Soybean.

Preparation ofHeena dye and Aloe gel.

Study of origin (Native place), Botanica\ name, Morphology, Plant
parts used and Economic importance of Timber: Teak and Rubber:
Rubber fig

Study of origin (Native place), Botanica! name, Morphology, Plant
parts used and Economic importance of Fiber yielding plant: Cotton.
Separation of Photosynthetic pigments by paper
chromatographyfFLC.
Study ofKranz leaf anatomy in C4 plants,

Estimation of TAN value in CAM plants.

Study of effect of light intensity on photosynthesis.

Study of respiration in germinating seeds by using Ganong’s
resplrometer,
Demonstration of fermentation.

Study of budding technique.Patch.

Study of grafting technique- WhiP.

Preparation of potting mixture and technique of potting and
repottlng.

Demonstration of Bonsai technique.

Sr. No. Page No.
73-75

7677
78-79

8041
8243
8+86
8747
88-89

I

9 90-91

92-93

9+95

12

13

96-96

97-98

99-100

101-102

103-104
105-106

107- 108

109-109

110-111

112-113

114-IIS
116117

118-119
Garden layout designing and drawing (any type).

Garden implements (any four) - Garden shear, sickle, cutter, shovel,
budding knife, secateurs, water can, pruning scissors, spmyer, spade.

Visit to nursery/Aesthetic garden/ Places of botanical interest

(Separate report to be submitted by students)25
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