Learning Management System

Commissionerate PP Y \\
of Collegiate Education , () , [\ @ })
e-Learning \‘...;;.“; @

Home AboutLMS FAQs SelfLearning Analytics Students' Programs

FDPs

& Login

Additional Resources  Live Contact

Dr. Haritha Ronanki
GDC (W) Visakhapatnam

Email: haritharonanki@gmail.com

Topics

Course Topic Title

BSc LYTIC AND LYSOGENIC CYCLE

BSc BACTERIA GROWTH CURVE

BSc MNUCLEAR STRUCTURE AND FUNCTION

BSc GRAM POSITIVE AND GRAM NEGATIVE CELLWALL

Topics

Course Topic Title
BSc LYTIC AND LYSOGENIC CYCLE
BSc BACTERIA GROWTH CURVE
BSc NUCLEAR STRUCTURE AND FUNCTION
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PODCAST ON SPOTIFY — TALKING BIOTECH by Dr. HARITHA RONANKI
6 EPISODES

Episode 1 : Machinery of DNA Replication
https://podcasters.spotify.com/pod/show/harithabiotech/episodes/Machinery-of-DNA-Replication-
el18k77u/a-abmaigu

Episode 2 : Meselson and Stahl Experiment
https://podcasters.spotify.com/pod/show/harithabiotech/episodes/Meselson-and-Stahl-Experiment-
e18006v/a-abmaigu

Episode 3 : Trp-Operon
https://podcasters.spotify.com/pod/show/harithabiotech/episodes/Trp-Operon-e190r4j/a-abmaigu

Episode 4 : Lac Operon
https://podcasters.spotify.com/pod/show/harithabiotech/episodes/Lac-Operon-e18tilt/a-abmaigu

Episode 5: Mutation and DNA
https://podcasters.spotify.com/pod/show/harithabiotech/episodes/Mutations-and-DNA-Repair-e18tiel/a-

abmaigu

Episode 6: Mechanism of DNA Replication

https://podcasters.spotify.com/pod/show/harithabiotech/episodes/Mechanism-of-DNA-Replication-
e18pmj0/a-abmaigu

@ podcasters.spotify.com

By Dr. Haritha Ronanki
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APCCE LMS BIOTECHNOLOGY

Name of the Presenter: Mr. Pradeep Madhamanchi

Address: Lecturer in Biotechnology, Government Degree College (Men)-Srikakulam

Mobile No: 8985745820 / 8555911961

Mail ID: mpsep15@gmail.com

Google Drive Links

Name of the Topic: INTRODUCTION TO RADIOACTIVITY

Video Link (mp4)

https://drive.google.com/file/d/1ZYiNJkkhy4HLKNJiNgndOEdx
ugpVx5bz/view?usp=sharing

PPT Link (PDF)

https://drive.google.com/file/d/17zwduuMstqGR6sSr8KQPgU
-yxVHB35i0/view?usp=sharing

Handout Link (PDF)

https://drive.google.com/file/d/19a4AdOANfitlOBp1XFX1czH
YNWoUwNKS5/view?usp=sharing

Self Assessment Link (PDF)

https://drive.google.com/file/d/1uGjklIrfEsdqRfiCD4nmZfgf5ik
V1P97L/view?usp=sharing

Declaration form Link (PDF)

https://drive.google.com/file/d/10D3perCgtgePRpbMa hDoN
N1s-xB3S5m/view?usp=sharing

Name of the Topic: ISOTOPES

Video Link (mp4)

https://drive.google.com/file/d/14idm3xeraFvg7qgA74t-
4wqg36CdZUMUud/view?usp=sharing

PPT Link (PDF)

https://drive.google.com/file/d/1jB3mMTNRFGMon4Nh7Kc-
U7PM8wK44Kufi/view?usp=sharing

Handout Link (PDF)

https://drive.google.com/file/d/15PvtbrTmLg6 EWIAWMDN3ml
K 9vWXDXWS/view?usp=sharing

Self Assessment Link (PDF)

https://drive.google.com/file/d/1WGoH3sj7ge118IM30QjyrLSR
GTe25fg2/view?usp=sharing

Declaration form Link (PDF)

https://drive.google.com/file/d/1yTGSn58rBU6WKHjcoN852V
xXTbXZBuG4/view?usp=sharing

Name of the Topic: PROPERTIES OF STABLE ISOTOPES

Video Link (mp4)

https://drive.google.com/file/d/1Np477kNIn-
OH6CDJX3Xs7JywD4ICK420/view?usp=sharing

PPT Link (PDF)

https://drive.google.com/file/d/1WmZMI7klgJHSRx84aiBnSad
Rf6 OB-Fzr/view?usp=sharing

Handout Link (PDF)

https://drive.google.com/file/d/1J4rEInDd9ZL2vRwflfsK CEo4
SBajubBH/view?usp=sharing
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Self Assessment Link (PDF) | https://drive.google.com/file/d/17-

r xpimYJWrDkOCOQ pFDSsL6 Lo7rG/view?usp=sharing

Declaration form Link (PDF) | https://drive.google.com/file/d/1bfVIXe2ZTp96jPJY SBp0j9wiZ

sFLYr6L/view?usp=sharing

Name of the Topic: DECAY OF RADIOACTIVE ISOTOPES & ITS UNITS

Video Link (mp4)

https://drive.google.com/file/d/1MDY meWLjZ4efOKwbgbX4KOBS4
Y4limOl/view?usp=sharing

PPT Link (PDF)

https://drive.google.com/file/d/1TOO1ScmegqCzUYNG6r 4NYncQW
ayejCEa4/view?usp=sharing

Handout Link (PDF)

https://drive.google.com/file/d/14s3V2YwYTUkXZxqgc4BWovtTn14
z6vTtn/view?usp=sharing

Self Assessment Link
(PDF)

https://drive.google.com/file/d/1nufa4Rp3P-
a0X92nmGvvJK8Ss16jfRWe/view?usp=sharing

Declaration form Link
(PDF)

https://drive.gooqgle.com/file/d/1Y6tMOn5pvXVvZISUFURtuQJYfeXQ
S5WESK/view?usp=sharing
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BSc MICROPROPAGATION

BSc CRYOPRESERVATION

BSc DNA TECHNOLOGY

BSc LINKAGE AND GENE MAPPING

BSc GENETICS GENE REGULATIONS

BSc GENETICS INHERITANCE PATTERN

BSc 23341 INTRODUCTION TO RADIOACTIVITY

BSc 23342 ISOTOPE INTRODUCTION

BSc 23343 STABLE ISOTOPES AND ITS MEASUREMENTS
BSc 23344 RADIOACTIVITY DECAY AND UNITS OF RADICACTIVITY
BSc 23345 MEASUREMENT OF RADIOCACTIVITY

BSc 23346 CERENKOV RADIATION

BSc 23347 BIOLOGICAL APPLICATIONS OF RADIOACTIVITY
BSc 23371 PH INTRODUCTION AND IMPORTANCE

BSc 23372 DETERMINATION OF PH

BSc 23374 Introduction to Buffers

BSc 23375 Preparation of Buffers

BSc 23376 Biological Buffers

BSc 23378 Oxygen Electrodes

BSc 23379 Introduction and types of Biosensors
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BSc 233710 Cell Disruption Methods
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APCCE-LMS CHEMISTRY

Carnot cycle

A heat engine converts thermal energy (heat) into mechanical energy (work). A steam
engine is a heat engine in that the working fluid is steam. In the early 19" century, steam engines
played a crucial role in the development of both industrial and transportation sectors. However,
the theoretical calculation of efficiency of steam engine had not been yet explored. In the early
1820s Nicolas Léonard Sadi Carnot, a brilliant mechanical engineer in French Army, worked on
steam engines. In 1824 he published a book Reflections on the Motive Power of Fire. In that book,
he proposed a hypothetical and idealized steam engine that operating through different reversible
thermodynamic processes and finally reaching to initial state. The cyclic process is named as
Carnot cycle. The theoretical engine that operates on the Carnot cycle is called as Carnot engine.
He was the first person to study the performance of heat engines. He explained clearly how and to
what extent the work can be obtained from heat. Carnot is often described as the Father of
thermodynamics due to his multiple scientific contributions to the thermodynamics.

The design of basic model of Carnot engine was improved by Clapeyron. The ideas of
Carnot were incorporated by Rudolf Clausius and William Thomson and proposed thermodynamic

theories. The work of Carnot, Clapeyron, Clausius and Thomson led to the foundation of second

law of thermodynamics and concept of entropy.

Hot reservoir
Temperature= Ty

Construction of Carnot engine:

The Carnot engine consists of the following parts:

1. A cylinder containing one mole ideal gas having non-
conducting side walls, non-conducting piston and conducting
base.

2. A Hot reservoir (source) at temperature TH

3. A Cold reservoir (sink) at temperature T

4. A non-conducting stand

Cold reservoir
Temperature =T

Processes / Strokes in Carnot cycle:

Carnot engine

Year-3, Sem-V, Paper-V, Unit-5, Topic No.3, Topic Index No.3.5.5.5.3 Dr. S. Ramakrishna
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APCCE-LMS CHEMISTRY

The cycle involves two reversible isothermal processes and two reversible adiabatic processes.
It consists of the following four hypothetical reversible thermodynamic processes taking place in
a Carnot engine.

1. Reversible isothermal gas expansion

2. Reversible adiabatic gas expansion

3. Reversible isothermal gas compression process

4. Reversible adiabatic gas compression process

(P19V1) QH in

A

P5,V>)

PRESSURE (P)

O

P4,V

Q L O u t (P39V3)

VOLUME (V)
P-V diagram Carnot cycle

>

Year-3, Sem-V, Paper-V, Unit-5, Topic No.3, Topic Index No.3.5.5.5.3 Dr. S. Ramakrishna
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APCCE-LMS CHEMISTRY

1. Reversible isothermal gas expansion (A—»B):

The cylinder is placed on the hot reservoir (source) at
temperature TH and the gas in the cylinder is allowed to expand
very slowly by removing weights on the piston and by suppling
Qux amount of heat. The volume of the gas increases from V1to
V2. The state of the gas changes from initial state A (P1, V1, TH)
to intermediate state B (P2, V2, TH). In the isothermal expansion

of an ideal gas, the change in internal energy (AU) is zero.
According to first law of thermodynamics: AU = q + w
= q= —w

Here, q = Qu, w = Ww; Qu= —w;

' Hot Reservoir
atTy,

T, = constant

ProcessA — B

Work done by the system on surroundings in this stage = —w1 = 2.303RT log (V¢ / Vi)
Here, Vi= V>, Vi=V, T=TH —w1 = 2.303RTH log (Vz/ V1)
Heat absorbed by the system from surroundings = Qu = — w1 = 2.303RTH log (V2/ V1)......(1)

2. Reversible adiabatic gas expansion (B—» C):

During this process, the gas containing cylinder is removed from
the hot reservoir and is placed on the non-conducting stand. Then, the
gas in the cylinder is expanded reversibly and adiabatically by removing
weights on the piston. The volume of the gas increases from V2to V3,
the pressure of the gas decreases from P> to Ps and the temperature of
the gas decreases from T to Tc. The state of the gas changes from first g

intermediate state (P2, V2, TH) to second intermediate state B (P3, V3,

Tc).

According to first law of thermodynamics: AU = q + w

AU =w (oq =

Molar heat capacity of one mole gas at constant volume
Cv= (0U/aT)

Year-3, Sem-V, Paper-V, Unit-5, Topic No.3, Topic Index No.3.5.5.5.3

0) Non-conducting
stand

ProcessB — C

Dr. S. Ramakrishna
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APCCE-LMS CHEMISTRY

AU =CvAT = Cv(T+—Ti) =Cv (TL—Th)

Work done by the system on the surroundings in this stage = w, = Cy (TL—TH) ....... (2)

3. Reversible isothermal gas compression process (C—»D):

During this process, the gas containing cylinder is removed
from the non-conducting stand and is placed at cold reservoir (sink).
Then, the gas in the cylinder is compressed reversibly and
isothermally. The system releases heat to the sink and the work is
done on the system by surroundings. In this process, the volume of
the gas decreases from V3 to V., the pressure of the gas increases
from Pz to P4 and the temperature is constant. The state of the gas
changes from second intermediate state C (Ps, V3, T.) to third
intermediate state D (Pa, Va4, TL).

Work done on the system by the surroundings in this stage

Ve E
Cold Reservoir T, = constant
atT,

= —ws = 2.303RT log (V4 / Vs) ProcessC — D

Heat given out by the system to surroundings = —QL = —wz = 2.303RTL log (V4/ V3).......(3)

4. Reversible adiabatic gas compression process (D—»A):

Finally, the cycle is completed by adiabatic compression process.
During this process, the gas containing cylinder is removed from the cold
reservoir and it is placed on non-conducting stand. Then, the gas in the
cylinder is compressed reversibly and adiabatically. The volume of the
gas decreases from Vsto V1, the pressure of the gas increases from P4 to
P1 and the temperature of the gas increases from T to Tw. The state of
the gas changes from third intermediate state D (P4, V4, TL) to the initial
state A (P1, V1, Th).

AU = w (.q =0

Molar heat capacity of one mole gas at constant volume
Cv= (dU/aT)
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AU =Cv AT = Cv(T+—=Ti) =Cv (Th—TvL)
Work done on the system by the surroundings in this stage = wa = Cv (TH—TL)....... ()]

The net heat absorbed by the system in this cyclic process = Q = Qn + (— QL)

Q = 2.303RTH log (V2/ V1) + 2.303RTclog (Va/V3) ... 5)

For adiabatic changes for points B and C TV =T, (6)

For adiabatic changes for points A and D: W =T,V (7)
Vany—1 _ V3yy—-1 i_ "

From the Eq. 6 & 7 =W il=F"=>=== . 8

rom the Eq (V1) (V4) 7, 8

Fromthe EQ.5& 8 Q =2.303RTnlog (V2/V1) + 2.303RTLlog (V1/V2)
Q =2.303RThHlog (V2/ V1) — 2.303RTLlog (V2/ V1)

Net heat absorbed by the system (Q) = 2.303R (Th— TL) log (V2/ V1) ... 9)

Net work done by the gas =w = —wi —w> + w3 + w4

w = 2.303RTw log (V2/ Vi) + Cv (TL—TH) + 2.303RTLlog (V2/ V1) + Cv (TH"‘TL)
w = 2.303RTH log (V2/ V1) — 2.303RTLlog (V2/ V1)

w=2303R(Tu-To) log (V2/Vy) L. (10)

Efficiency (m):

The efficiency of the Carnot engine is defined as the ratio of net work done by the heat engine to
the net heat absorbed by the heat engine

) Net work done by Carnotengine _ w _ Qy—Qp _ Ty-Tp
Efficiency (n) = - =—= = ... (11)
Heat absorbed by Carnot engine Qy Qy Ty

TH>TL=>TH-TL>0&TH-TL>TH

Year-3, Sem-V, Paper-V, Unit-5, Topic No.3, Topic Index No.3.5.5.5.3 Dr. S. Ramakrishna
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TH Ty, Ty—Ty,

>0&—=——=>1

Ty

e The efficiency of Carnot engine is always less than 1. It ranges between 0 to 1

e The efficiency of engine depends on the temperature difference between source and sink.

¢ No heat engine which has efficiency equal tol has yet been constructed. Theoretically it

is possible when the sink temperature Tc =0 K

e In practice, the efficiency of steam engine even less than that given by the Eqg.11, since

all the processes in steam engine are irreversible.

Carnot Theorem:

1. It is impossible to construct a heat engine
(irreversible engine) which is more efficient
than a Carnot engine (reversible engine)
when operating between the same two

temperatures

Ncarnot engine > NHeat engine
2. The efficiency of all Carnot engines
(reversible engines) operating between the

same two temperatures is same
N1 <M
N1 <1M3

HE1

Irrever
sible

Hot reservoir
Temperature= Ty

HE 2
Revers
ible

Cold reservoir
Temperature = Ty

N2 =MN3

Reference books: Principles of Physical Chemistry by Puri, Sharma and Pathania

Physical Chemistry by Peter Atkins and Julio De Paula

Reading Materials: https://en.wikipedia.org/wiki/Carnot_cycle

https://www.britannica.com/science/Carnot-cycle
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Concept of Entropy

Let us take a Carnot cycle in which Qn amount of heat is absorbed by the system from the hot
reservoir at temperature Tw and QL amount of heat is evolved by the system to cold reservoir at
temperature Ty.

The efficiency of the Carnot engine operates on the above described Carnot cycle:

Qu-0QL _Th-TL

Efficiency (n) = 0 T
H H
—1-L-q-_1
QH Ty
o _T
Qu Ty
- % ()
T, Tmu

When we give positive sign to heat absorbed (Qn) and negative sign to heat evolved (-QL)
QL _ Qn
Ty Th
ey &9 (2)
Ty Ty

The general forms of Eq. 1 & Eq. 2 are

Trev — copstant o (3)
Lo @)
n T

Here Qrep. 1, and Qo are the amount of heat exchanged in a reversible process at a

temperature T, Ty, and T2 respectively

Any cyclic process can be shown to consist of series infinity number of Carnot cycles.
Consider a cyclic process consists of processes of change of state ‘A’ to state ‘B’ and change of
state ‘B’ to state ‘A’ reversibly with different paths. The cyclic path ABA can be shown with

consisting of infinity number of Carnot cycles as shown in the below figure
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From Eq. (4) for each Carnot cycle

1 T

The sum of all the % terms of the infinity

number of Carnot cycles on the ABA curve is

A
zero, X 1= 0 =
T e
)
When the changes are infinitesimal ¢ = dgq, %
=
dq _ =
z =0 >
Bd Ad
=Tt 7=
fBﬂ __Adq VOLUME (V) ——
AT B T
Bdq Bdq
=[, — (pathl) = [/ — (pathIl) ....... (5)

Bd
From the Eq. 5 the quantity fA ?q is a definite quantity and independent of the path of the

process and depends only on initial and final states of the process. The quantity is called as

entropy (S).
If the entropy of the system at initial state is Saand at final state is Sg then the change in entropy
_ (Bdq
AS=8a-8a= [, —
e . dq
For infinitesimally small change in entropy dS = T e (6)

For a finite change in entropy dS = AS, dq = q, then AS =

~

Definition of entropy (S):
Unavailable energy per unit temperature in a system is defined as entropy

Unavailable energy

Entropy (S) =

Temperature
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Definition of entropy change (AS):
Heat transferred per unit temperature in a reversible process is called as entropy change

drev
T

AS =

Units of entropy:
It has the dimension of energy divided by temperature.
Entropy: J K (Joules per degree kelvin)
Specific entropy: Jkg*K™*
Molar entropy: Jmol 1K™
Entropy change in different processes:
Isothermal expansion or compression of gas:
For the expansion or compression of an ideal gas from an initial volume V; and pressure P; to

final volume Vs and pressure Ps at a constant temperature T, the change in entropy

V .
As=2303nRlog (-£)=2303nRlog (-4)
i f

Cooling and heating:
For heating and cooling of any system (gas, liquid or solid) from an initial temperature T to

final temperature T+.

T
Isobaric process (pressure is constant): AS =2.303nCp log (T—’.C )
l

T
Isochoric process (volume is constant): AS =2.303n Cv log ( T—f )

The above equations are valid when there is no change in molar heat capacity and no phase transition take

place in this temperature interval

Change in entropy when T & P are the two variables:

, |
A$=2303nCylog (1) + 2303nR log (L)
i f

Change in entropy when T & V are the two variables

T 74
AS =2.303n Cp log (T—f) +2.303nRlog (V—f)
L l
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Phase transitions:

Reversible phase transitions occur at constant temperature and pressure

enthalpy change for the transition

Chane in entropy = - —
temperature at which transition occurs

AH pys
T'm
(AHgy = enthalpy of fusion, T,,= melting point)

Entropy of fusion ~ ASp,s =

Ty

Entropy of vaporization ASy,q,, =

(AH, 4y, = enthalpy of vaporization, T,,= boiling point)

Physical significance of entropy:

Entropy is a real physical quantity and it is a state function like pressure, temperature, volume,
internal energy and enthalpy.

1. Entropy and unavailable energy:

According to the second law of thermodynamics, the conversion of whole internal energy of a
system into useful work is not possible. A portion of the energy which is used for doing useful
work is called available energy and the remaining portion of energy is called unavailable
energy. Entropy is a measure of this unavailable energy per unit temperature. The unavailable
energy is used for structural changes in system

Unavailable energy

Entropy (S) =

Temperature

2. Entropy and disorder:

Entropy is a measure of the disorder or randomness in the system. All spontaneous processes
accompanied with increase in randomness and increase in entropy.

E.g. mixing of gases increases both disorder and entropy

3. Entropy and probability:

In nature, more disordered (more entropic) states are more probable than less disordered (less

entropic) states. So, entropy and thermodynamic probability are closely related
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Boltzmann entropy equation: S=klInW

(W = thermodynamic probability, k = Boltzmann constant)
Probabilty of actual state

- Probability of complete ordered state

For asolid at 0 K (ideal solid) W = 0 = S, =0

4. Entropy and spontaneity:

All the spontaneous processes cause an increase in entropy of the universe (ASuniv > 0)
All nonspontaneous processes cause a decrease in entropy of the universe (ASuniv < 0)

All reversible processes cannot change entropy of the universe ((ASuniv = 0)

5. Entropy and energy dispersal:
Entropy is a measure of energy dispersal or spread at a specific temperature. Entropy measures
the number of microstates. The increase in energy dispersal in a system increases entropy due to

increase in number of microstates.

Features of entropy:

e It isan extensive property and a state function

e Atequilibrium (reversible process) AS =0

e Fora cyclic process AS =0

e For a natural process (irreversible process) AS > 0 i.e. in spontaneous process entropy
increases (The second law of thermodynamics)

e Foran isolated system such as universe AS > 0 i.e. entropy increases

e For an adiabatic process AS =0

e For perfect crystalline solids (ideal solids) S = 0 (The third law of thermodynamics)

e Entropy approaches zero (S — 0) as temperature approaches zero (T — 0) (The third law
of thermodynamics)
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Model questions:
1. Write a short note on entropy
2. Explain concept and physical significance of entropy

3. Define the 2" and 3™ law of thermodynamics in terms of entropy

Reference books:  Principles of Physical Chemistry by Puri, Sharma and Pathania
Physical Chemistry by Peter Atkins and Julio De Paula

Reading Materials: https://en.wikipedia.org/wiki/Entropy

https://edu.rsc.org/feature/what-is-entropy/2020274.article

http://www.scholarpedia.org/article/Entropyv
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