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• The term lotic (from lavo, meaning ‘to wash') 
represents running water, where the entire body 
of water moves in a definite direction. 

• These may comprise brooks, streams, rivers and 
springs.

• Brook is a term used for the small body of water

• while river is a term used for a relatively large 
natural body of water. 

• The stream is generally designated as smaller 
than a river but bigger than a brook.

• Spring is an issue of water from the earth, which 
takes the form of a stream on the surface



• The term lentic (meaning‘to make calm') is used for still waters of 
lakes and ponds,

• which offer environmental conditions, which differ sharply with 
that of the streams. 

• Light penetrates only to a certain depth depending upon turbidity

• . Temperature varies seasonally and with depth

• . Because only a small portion is in direct contact with the 
atmosphere and because decomposition takes place actively at the 
bottom

• , the oxygen content of lentic ecosystem is relatively low when 
compared to the lotic.







CHEMISTRY

inorganic chemistry 

B.SC 2 year 



 Werner`s  Theory

• APPLICATION OF WERNER`S THEORY TO COBALT  AMMINE COMPLEX

• CoCl3.6NH3

 When a solution of   CoCl3.6NH3  complex is treated with   AgNO3, it produces 
white precipitate of silver chloride   (AgCl)  corresponding to all three chloride 
ions.

 When the complex is dissolved in   HCl and boiled , no  evolution of NH3 is 
observed .it indicates that all six ammonia  molecule are strongly bonded with 
cobalt ,hence all six NH3  molecule are in coordination sphere of the complex      
i.e.  Satisfy seconday valence of cobalt ion .



• when the molar  conductivity , of the solution is 
measured ,it corresponds to six charges. 

• It indicates that after the dissolution complex  
form four ions with total six charges ,out of 
which three are chloride ions and one is 
complex ion [Co(NH3)6]+3.

• This indicates that cobalt and six NH3 molecule 
are in secondary sphere while three Cl- ions are 
in primary sphere.



• This complex, six NH3 can satisfy secondary 
valence ,while three Cl- ions can satisfy 
primary valence of cobalt ion .

• The ionization :CoCl3. 6NH3=[Co(NH3)6Cl]3+   
+3Cl-.
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Environmental Impacts of IT

• Electronic waste is a major environmental 
issue, as it can contain toxic substances, such 
as lead, cadmium, and mercury, which can 
pollute the environment and harm human 
health.

• The environmental impact of technology 
does not end with the raw materials and 
where they have come from.



Holistic Approach to Greening IT,

• Green IT has to be considered holistically in 
order to ensure added value for your company 
and to face the challenges in near future. 
Today the ICT-sector contributes with 2 
percent of worldwide CO2-emissions - the 
same amount as the aviation sector.



What are green IT standards?

• Green computing (also known as green IT or 
sustainable IT) is the design, manufacture, use 
and disposal of computers, chips, other 
technology components and peripherals in a 
way that limits the harmful impact on the 
environment, including reducing carbon 
emissions and the energy consumed by 
manufacturers, data centers ...



Eco-Labelling

• The government launched the Eco-labelling
Scheme known as the Eco Mark Scheme in 
1991 to identify environment-friendly 
products. It is a voluntary mark labelling
consumer products as environment-friendly 
based on specific quality and environmental 
parameters.28-Feb-2023



Green IT Strategy 

• The green computing 
strategies of companies can 
also include the following 
actions, both in and beyond 
the data center:

• Deployment of smart 
technology. ...

• Powering down IT equipment 
when it isn't in use. ...

• Strategic scheduling of 
computer use. ...

• Energy-efficient computer and 
display selection. ...

• Automated power 
management.



IT Labeling 

• Energy Star is a compulsory labelling
program created by the United States 
Environmental Protection Agency in 1992 to 
encourage and recognize energy savings in 
displays, temperature control devices, and 
other technology. As a response, sleep mode 
has become widely used in commercial 
gadgets.

• After that, authorities, businesses, and 
environmental groups have developed a slew 
of initiatives to encourage Green Computing. 
Green computing activities include hardware 
reuse, trash minimization, digitalization, 
cloud computing, power saving, and green 
production. The IT industry is working to 
accomplish Green Computing in all areas.

• Intel's 2030 plan is a common instance of 
this. The company is determined to gain 
water consumption, 100 percent green 
power, and zero garbage to landfills 
throughout Intel's worldwide production 
processes. The objectives are as follows:

•



Hardware:Life Cycle of a Device



Reuse, Recycle and Dispose

• In today’s world, recycling outdated 
servers and other unused pieces of 
hardware that are just taking up 
space is one of the smartest things a 
business can do to contribute to the 
circular economy and improve its 
sustainability scores.

• Every organization must maintain a 
sustainable waste strategy, and IT 
hardware recycling and 
refurbishing should play a very 
important role in it. Government 
regulations and WEEE directives are 
specially designed to deal with 
hazardous waste and dispose of IT 
equipment, from computer monitors 
to all types of devices, in an 
environmentally responsible manner.

• The need for recycling computers

• There are several good reasons for recycling 
IT hardware, ranging from environmental 
good practices to business strategy that can 
help organizations optimize their IT budgets. 
The process offers several benefits:

• Reducing the volume of 
waste material which gets dumped illegally.

• Cutting down the amount of 
raw materials required to manufacture new 
products as well as the greenhouse gas 
emissions emitted into the atmosphere 
during their manufacturing process.

• Refurbished computer equipment can 
benefit people and organizations that cannot 
afford to buy new IT equipment, as well as 
those that simply want to optimize their 
budget and increase their ROI.



• What is the e-waste in your hardware?
• First of all, we need to understand what constitutes e-waste. The term is a 

popular and informal name for electronic products nearing the end of their 
useful life, and as we have already seen, many of these products can be 
reused, refurbished, or recycled.

• The materials found in a piece of data center IT equipment include plastic 
(23%), ferrous metals (32%), non-ferrous metals (18%), electronic boards 
(12%) and glass (15%). A single piece of equipment may contain up to 2kg 
of lead, as well as other highly toxic and hazardous elements like cadmium, 
mercury and chromium, which can do harm to the environment and both 
animal and human life if they are thrown away. This complex mixture of 
materials found in the components can make IT hardware very difficult to 
recycle.

• The WEEE (Waste Electrical and Electronic Equipment) directive, which 
became European Law in February 2003, sets collection, recycling and 
recovery targets for all types of electrical goods.

• It is for this reason that it’s advisable to hire the services of a company that 
follows the WEEE directive when recycling computers or engaging in any 
other type of electronic recycling.

• The focus of IT recycling should be to dispose of unused/unwanted IT 
spares, old electronics or other items in an environmentally sustainable 
way, which means, among other things, preventing it from ending up in a 
landfill, where its valuable materials cannot be reused and only contribute 
to harming the environment and filling up the world with additional waste.

• The WEEE (Waste Electrical and Electronic Equipment) directive, which 
became European Law in February 2003, sets collection, recycling and 
recovery targets for all types of electrical goods.

• It is for this reason that it’s advisable to hire the services of a company that 
follows the WEEE directive when recycling computers or engaging in any 
other type of electronic recycling.

• The focus of IT recycling should be to dispose of unused/unwanted IT 
spares, old electronics or other items in an environmentally sustainable 
way, which means, among other things, preventing it from ending up in a 
landfill, where its valuable materials cannot be reused and only contribute 
to harming the environment and filling up the world with additional waste.

• How to go about recycling your IT hardware?
• For most companies, the best way of recycling hardware responsibly is to 

engage the services of an enterprise that specializes in recycling, 
refurbishing and reusing IT equipment. This will ensure, among other 
things, compliance with the regulations in place in the country where the 
company is located.

• The Department for Environment, Food and Rural Affairs (Defra) 
advises companies to contact a certified disposal specialist. The reusable 
hardware is carefully dismantled and sorted according to type. All the 
useful metals are then separated. Materials like steel and aluminum can be 
recycled to make car parts or for engineering purposes, whereas non-
reusable substances are disposed of in an environmentally sound manner.



• How to go about recycling your 
IT hardware?

• For most companies, the best way of 
recycling hardware responsibly is to engage 
the services of an enterprise that specializes 
in recycling, refurbishing and reusing IT 
equipment. This will ensure, among other 
things, compliance with the regulations in 
place in the country where the company is 
located.

• The Department for Environment, Food and 
Rural Affairs (Defra) advises companies to 
contact a certified disposal specialist. The 
reusable hardware is carefully dismantled 
and sorted according to type. All the useful 
metals are then separated. Materials like 
steel and aluminum can be recycled to make 
car parts or for engineering 
purposes, whereas non-reusable substances
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FRESH WATER ECOSYSTEM POND 
ECOSYSTEMS

– Introduction 
– A pond is a fresh water aquatic ecosystems, where water is 

stagnant. It receives enough water during rainy season.
– It contains several types of algae, aquatic plants, insects, 

fishes and birds.

– Characteristics of pond
– • Pond is temporary, only seasonal.
– • It is a stagnant fresh water body
– . • Ponds get polluted easily due to limited amount of water. 
– • Pond ecosystems are lentic ecosystems – i.e. they involve stagnant or 

standing water.

•

•

•

•

•



Structure and functions of pond ecosystems

Abiotic components

Ex: Temperature, light, water and organic and inorganic compounds

Biotic Components • 

Producers 

These include green photosynthetic organism. They are of two types.

• Phytoplankton: These are microscopic marine plants, which freely float 
on the surface of water.

Ex: Floating plants like Nostoc, Anabena, Consmarium.

• Microphytes are microscopic algae 

Ex: Floating plants and submerged plants like hydrilla, Jussiaea, wolfia, 
demna.



• Consumers 

• Primary consumers (Zooplanktons): These are microscopic animals 
which freely float on the surface of water. Zooplanktons are found 
along with phytoplankton. They feed on plants (phytoplankton).

• Ex: Protozoa, very small fish, ciliates, flagelaltes and protozoans. 
Secondary consumers (Carnivores):They feed on zooplankton

• Ex: Insects like water beetles and small fish. Tertiary consumers 
:They feed on smaller fish Ex: Large fish like game fish

• . Decomposers: They decompose the dead plant and animal matter 
and their nutrients are released and reused by the green plants. 

• Ex: Fungi, bacteria and flagellates

•

•





• ECOLOGICAL PYRAMIDS 

• • “Graphical representation of structure and 

function of tropic levels of an ecosystem, starting 

with producers at the bottom and successive tropic 

levels forming the apex is known as an ecological 

pyramid.”

• • In food chain starting from the producers to the 

consumers, there is a regular decrease in the 

biomass and number of the organisms.

• • Since energy is lost as heat in each tropic levels, 

it becomes progressively smaller near the top.



• Types of Ecological pyramids 

• • Pyramid of numbers.

• • Pyramid of energy.

• • Pyramid of biomass



• A pyramid of number can be used to show the 
number of organism at each stage of a 
foochain

•



Pyramid of biomass

• A biomass pyramid is the representation of 

total living biomass or organic matter 

present at different trophic levels in an 

ecosystem. Biomass is calculated as the 

mass of living organisms present at each 

trophic level in a given sample size. It can 

be represented as dry weight in grams or 

calories per unit area.



• Energy flow

• is the flow of energy through living things within an 
ecosystem. All living organisms can be organized into 
producers and consumers, and those producers and 

consumers can further be organized into a food chain. 
Each of the levels within the food chain is a trophic 

level.
•

•

•

•



















•Thank you



Introduction of Group
In this chapter we shall study the algebric object called group. Group 

is a fundamental building blocks of abstract algebra. Apart from group 

there areseveral algebric structures like rings, field, vector space, 

modules,etc. however we start our study with group because group is 

one operational system, and it hassimple formal description.

In any algebric system, we start with a non-empty set and equip it 

with some algebric operation. Algebric operation, which may be 

combining two elements of the set gives again an element of set, is 

called a binary operation. We study the  binary operation first in this 

chapter. We assume that these algebric operations are subject to 

some certain rules. These rules are called axioms. Or postulates, 

defining the algebric system.



Binary operation

 Let A be a non-empty set. A function f:A×A→A  is called a 
binary operation on A. If (a,b)ϵA×A then f(a,b) is usually 
denoted by a*b, a.b or simply ab and called product or 
multiplication. Some times f(a,b) is denoted by a+b also.

 If (a,b) →a*b defined a function that, if (a,b) ϵA×A, there 
exists a unique a*b ϵA then A is said to be closed under*.

 Example:

 1. f:Z×Z→Z as f(a,b) = a+b define a function and hence + is a 
binary operation on Z. on the same way + defines binary 
operation on N,R,Qetc. Similarally , multiplication defines a 
binary operation on these sets.

 2.  f(a,b)=(a-b) is not a binary operation on N, Z˖,Q, R since a 
–b may be an element of these sets even thogh a,bϵN.

 3.  f(a,b)=a/b is  not a binary o[peration on I.



Group

 Definition: A group is an ordered pair 
(G,*) where G is any non-empty set and * 
is a binary operation satisfying follwing
four axioms.

 G1: Closure axioms:

 For all a,bϵG then a*bϵG.

 G2: Associative axioms:

 For all a,b,cϵQ

 a*(b*c)=(a*b)*c



Group

 G3: Identity axiom:

 For any aϵG then there exist an elements 
eϵGsuch that,

 a*e=e*a=a

 Then e is known as an identity elements of G 
with respect to given binary operation*.

 G4: Inverse axios:

 For any non-zero elements aϵG then bϵG such 
that 

 a*b=b*a=e

 Then be is known as an inverse elements of a and 
is denoted by b=a΄



Group

 Definition: A group (G,*) is said to be 

abelian or commutative group, if a*b=b*a 

for all a,bϵG



Finite  and Infinite Groups and 

order of Finite Group
 Let(G,*) be a any group, where G is any non-

empty set. Then the number of elements of 
G is called the order of the group and is 
denoted by O(G).

 If order of the group is finite then such 
groups are called finite and otherwise they 
are called infinite group.

 It should be noted that the smallest group 
for given composition is the set{e} consisting 
of identity elements e alone in this caser 
order of the group is 1 and is finite group.



Basic Properties of Group

 Theorem1: The identity elements in a 

group is unique.

 Theorem2: The inverse of each element in 

a group is unique.

 Theorem3: If the inverse of a is a  is a΄ is a 

i.e. 

 Theorem4: The inverse of the product of 

two elements of a group G is the product 

of the inverse taken in the reverse order 
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*The word LASER stands for Light Amplification by 

Stimulated Emission of Radiation

*Laser technology is the science that deals with the 

concentration of lighjt into small but powerful beams

*The first optical Laser was developed by Maiman in 1960 

using Ruby, so it is called Ruby Laser



Three Quantum Processes

1) Absorption of radiation

consider two energy levels of energies E1 and E2 resp. 

such that E2>E1 of an atom.

The process is expressed as A + hv = A*

Where A is an atom in the lower state and A* is an 

excited atom.



Spontaneous emission of radiation

An atom in the higher energy state E2 return

s to the ground state by emitting the excess energy 

spontaneously.

No external radiation was used in the process.

The rate of spontaneous emission is directly propotional

to the population of the energy level E2

The emission is called spontaneous because it takes place 

without any stimulus.



Types of LASERS

Depending upon the nature of active material, 

different types of lasers are as follows

1)crystalline solid state laser

2) Gas laser

3) Semiconductor laser

4) Liquid dye laser

5)chemical laser etc.



Ruby laser

Ruby laser is a crystalline solid state laser. The first ruby 

laser was fabricated by Maiman in 1960. 

It consist of a single cylindrical crystal of ruby used as a 

active material. 

The resonator cavity is formed by making one face of  

the rod fully reflecting and other partially reflecting by 

silvering.



Properties of Laser

The laser beam is perfectly coherent(both temporal and 

spatial coherence)

Laser radiation is highly monochromatic in nature

Laser spectrum is well defined and sharp since the 

spectral line width is extremely small.

The quality factor Q of laser is 104 times more than 

spontaneously emitted light.

Laser beam has high directionality.



Applications of Laser

#Communication system : Laser can be used as carrier 

waves. Large number of channels of message can be 

mounted on carrier waves to large distance.

#Computers : The storage capacity of information or 

memory and performance of computers can be increased.

#It is used to measure earth moon distance

#in chemisty to study crystal structure, in medicine it can 

be used in microsurgery.It is used to destroy harmul

tissues in microbiology.

#In industry, it is used welding, drilling, hardening



LaserLaser

Processes involved

Spontaneous emission

Stimulated emission

Properties

directionality

Applications

In industry, 
medical,

Types of laser

Crystalline ex, 
Ruby laser



TCA Cycle



History

Discovered by Hans Krebs in 

1937

He received the Nobel Prize in 

physiology or medicine in 1953 

for his discovery

Forced to leave Germany prior to 

WWII because he was Jewish



• Most of cells energy comes from oxidation of A.CoA in
mitochondria

• Glycolysis oxidizes sugar to pyruvate which is converted to
A.CoA in mitochondria

• Proteins and fatty acid are also broken down to yield A.CoA

• Acetyl units oxidized to CO2 in mitochondrial matrix by
TCA cycle

• Energy released during oxidation captured by NAD+
(Nicotinamide adenine dinucleotide) and FAD (Flavin adenine

dinucleotide) > Carried to ETC for synthesis of ATP
(oxidative phosphorylation)





RXN 10 Glycolysis Pyruvate produced from glycolysis 
must be decarboxylated to A. CoA  
before it enters TCA cycle

Catalyzed by large enzyme 
-Pyruvate dehydrogenase complex 
(mitochondrial matrix)

Pyruvate + CoA + NAD+ A. CoA + CO2 + NADH + H+



• Regulation by its products

> NADH & Acetyl-CoA : inhibit

While

>NAD+ & CoA stimulate

• Regulation by energy charge

> ATP : inhibit

While 

> AMP : stimulate

Control of the Pyruvate Dehydrogenase complex



Glucose

Pyruvate

Acetyl CoA

CO2 Lipids



Overall rxn

• Acetyl CoA + 3NAD+ + FAD + GDP + Pi + 

2H2O

• 2CO2 + CoA + 3NADH + FADH2 + GTP + 

H+



Citrate

Isocitrate
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oxaloacetate

Acetyl CoA
(6C)(2C)

(6C)

(5C)

(4C)

(4C)

(4C)
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Regulation of Citric Acid Cycle

• 3 Control sites



Regulation of Citric Acid Cycle con’t
Site 1 - rxn 1

Acetyl CoA + Oxaloacetate 

Citrate

• Enzyme: citrate synthase

• Inhibited by ATP



Regulation of Citric Acid Cycle con’t

Site 2 - rxn 3

• Isocitrate -Ketoglutarate

• Enzyme: isocitrate dehydrogenase

• Inhibited by ATP & NADH

• Stimulated by ADP & NAD+



Regulation of Citric Acid Cycle con’t

Site 3 - rxn 4

• -Ketoglutarate Succinyl CoA

• Enzyme: -Ketoglutarate dehydrogenase

• Similar to PDH complex

• Inhibited by Succinyl CoA & NADH also high-energy 
charge.



Regulation of Citric Acid Cycle Summary

• IN GENERAL THE TCA CYCLE IS 

INHIBITED BY A HIGH ENERGY 

CHARGE AND STIMULATED BY LOW 

ENERGY CHARGE 



Study Questions 

• What’s the importance of the TCA cycle?

• Where is this process carried out?

• By the aid of diagrams explain the reactions of the TCA cycle. 

• Write down the overall stoichiometric equation for the TCA cycle.

• What are the points of regulation in TCA cycle?

• How is Pyruvate dehydrogenase regulated?

• How are amino acid, carbohydrates and fatty acids metabolism 

related to the TCA cycle?

• How does the TCA cycle function as biosynthetic precursors?

• What is the committed step in TCA cycle? 

• Why is it that Glycolysis can take place under either aerobic or 

anaerobic conditions but the citric acid cycle proceeds strictly under 

aerobic conditions?



Overview 

• Glycolysis produces pyruvate by oxidation of glucose 

• The pyruvate is than oxidized to A.CoA in the 
mitochondria 

• The acetly units are oxidized to CO2 by TCA cycle in 
the mitochondrial matrix 

• Energy released during both the oxidation rxns are 
collected by NAD+ and FAD 

• So NADH and FADH2 carry energy in the form of 
electrons



Where do all the NADH’s and FADH2’s Go



Electron Transport Chain

• Series of electron carriers embedded in the inner 
membrane of the mitochondria. 





Q
Cyt C

O2 >>> H20



Inhibitors of ETC
• Inhibitors bind to the components of the 

electron transport chain and block 
electron transfer. All components before 
the block are stuck in a reduced state 
and all components after in an oxidized 
state. 

Reduced 

All e- stuck here 

Oxidised  

Example 

1. Cyanide, carbon monoxide Blocks complex IV

2. rotenone, amytal Blocks complex I

3. antimycin Blocks complex III



Inhibitors of ATP synthesis

They specially dissipates (destroys) the 

proton gradient  

1. Uncouplers 

• collapse the proton gradient by 

equalizing the proton concentration on 

both sides of membrane 

• They diffuse across the membrane and 

pick up protons from one side and 

release then on the other side 

2. Ionophores

• Hydrophobic molecules that disspate 

osmotic gradients by inserting them 

selves into the membrane and form a 

channel 



Ever wondered how 
these keep warm? 



Brown Fat

A dark-colored, mitochondrion-
rich adipose tissue in many 
mammals that generates heat 
(not energy) to regulate body 
temperature, especially in 
hibernating animals.

•White adipocytes (fat cells) contain a single, large fat vacuole

•brown adipocytes contain several smaller vacuoles and a much 
higher number of mitochondria. 

•Brown fat also contains more capillaries since it has a greater 
need for oxygen than most tissues



Study Questions

1. How do the enzyme complexes that make up the respiratory 
chain work? 

2. How are the TCA cycle and glycolysis linked to ETC?
3. Differentiate between the effects of: -

-Electron transport chain inhibitors
-Uncouplers

1. Describe thermogenesis.
2. Apart from ATP synthesis what else is the proton gradient 

utilized for?
3. What is brown fat
4. How do babies and hibernating animals keep warm?
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