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7.3.2 - Teachers use ICT
enabled tools for effective
teaching-learning process.

1) Seminar using ICT Tools
2) WhatsApp Notes

3) PPTs

4) Teaching Links
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Dalit Mitra Kadam Guruji Vidnyan Mahavidyalaya Mangalwedha
Department of Chemistry

SEMINAR
2023-24
Notice

All students of B.Sc.I year are hereby informed that SEMINAR activity has been
scheduled on 04/09/2023. Students will be evaluated on the basis of their
communication skills, body language, content, and participation. Topics for

SEMINAR will be shared on the spot.
Note:

1. No reschedule is possible for SEMINAR.

2. Students have to report in formals as per the following schedule:

Time: 11:30AM-1:00 PM

Venue: Class No 62

Class : B.Sc. I Chemistry

Full Name of Student

2]
2

Topic

Akale Bhagyaéﬁri Bharat

—

Amogoudaru Shrikrishna Baburao

‘—"—1

Asabe Pratik Sham

Asabce Swapnil Satish

Asabe Vishal Balasaheb

Awatade Sakshi Dhanaji

Awatade Vaishnavi Tukaram

Babar Sameer Sanjay

\DOC\IG\U\-ble\)

Bagwan Mudassar Bilal

Balawantrao Vaishnavi Datlatray

L

11 | Banasode Prajyot Popat

12 Bansode Rohit Shrimant

Ideal and Non ideal \
gases Deviation from ideal
behaviour

———
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Bhande Malashri Mahadev

14| Bhopale Rutuja Sanjay

IS | Bhosale Asharani Bharat

16| Bhosale Shrinath Balaso

17| Bhusnar Sagar Pirappa

18 | Bijage Sagar Dnyancshwar

19| Birajadar Siddheshwar Appaso

20| Bomanna Sandhya Revansiddha

21 Chaugule Dharyappa Sidraya
22| Chaukhande Priyanka Chivadappa

23 | Chaunde Samadhan Jalindar

24 | Chavan Amruta Sajjan

25 | Chavan Sagar Satigh

26 | Chavan Sushant Anna

27 | Chelekar Vaishnavi Ganesh

28 | Chougule Shridhar Kallappa

29 | Choukhandc Puja Mahadcev

30 | Choukhande Sachin Sharanappa

31 Dange Aishwarya Santosh

32 | Deshmukh Anjali Appaso

33 | Dhage Prajakta Parmeshwar

NN

Dhage Sachin Sidu

w

Dhasade Ganesh Navnath

Dhekale Harsha Jagannath

~

Doke Ankita Laxman

oo

Gadade Omkar Ashok

[VER VSR RVET NVEN NUS N RUS]
(o]

O

Gadade Vipul Vishnu

Van der waals cquation
Real gases explanation

<y
i

40 | Gadekar Shraddha Ishwar |
41 | Gadhave Sanjivani Pandurang [
42 | Gaikwad Pradnya Shahaji ‘
43 | Ganganc Abhiject Ankush \
44 | Ganpatil Shivani Navnath i’
45 | Gawde Vishaya Popat ‘
46 | Ghodake Ankit Ramesh Critical phenomenon PV
47 | Ghodake Ketan Suresh - isotherm

48 | Godase Sayali Naganath i .

49 rirn;l)jll'l;zx_l:_l_(_u_l-i 1.;-1|:‘M|1—&}-|;|-|)|_)-;i‘_-m - C,\\N)i Vf(/nl,“?

50 Honj;nc y;iiiiluﬁlri/'(rircmn-l).n ’ -r,fb&/"m\ K

51 Jadhav Kiran Subas :‘;‘f’ /m% Sotanu) 2
52 | Jadhav Pratiksha Navanath
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53

54 | Jadhav Sneha Sudhakar
55 | Jadhav Suraj Pandurang -
56 | Jadhav Vaishnavi Mahad;)
57 | Jamdade Pragati Pandur_anrg.i
58 | Jamdar Vaibhav Anil
59 | Javir Prajakta Dallzly'p;/ B
60 | Jawale Suryabhan Sgn)ja_lulji
61 | Kadam Apcksha Ashok
62 | Kadam Shweta Dhanaji
63 | Kadam Swapndip Sudam
64 | Kakckar Diksha Dattatray
65 | Kalunge Ashwini Damodhar
66 | Kambalc Bhai|'vannl_l_1737|ﬁ@j_ _‘_ -
67 | Kambale Tejashri Ramkrushna
68 | Katarc Samadhan Dnyanoba
| 69 | Khandckar Amit Ashok
| 70 | Khandckar Avinash Arjun —
| 71 | Khandckar Shital Shripati
; 72 | Khandekar Tejaswini Shivaji B
g 73 | Kharat Rckha Rama n
\ 74 | Khutekar Sachin Kashiram _
|75 | Koli Vaishnavi Baburao i
76 | Kore Shivani Shivaji B
77 | Kore Vaishnavi Siddharam —
78 | Kshirsagar Chandrakant Mahadev 1
79 | Kshirsagar Shripad Rajaram
80 | Kulkarni Shrinivas Vijay
| 81 Kumbhar Asmita Sitaram |
| 82 | Kumbhar Avinash Yuvaraj
|83 | Lavate Abhishck Madhu
84 | Loni Akshay Kantappa
85 | Loni Siddharam Kalgonda -
86 | Lugade Dhanshri Ganapati )
87 | Madane Puja Uttam o
88 | Madane Sakshi Sidram .
89 | Mali Akanksha Appasaheb B
90 | Mali Siddharam Madagonda
91 | Manc Hrsh Ananda
92 | Mane Vaishnavi Changadey
93 | Mangalure Mahesh Dhanappa
94 Mcn@:i;;@alriKallanruo Satish
95 | Metakari Shivaji Dipak

Relationship between
critical constant and van der

waals constant
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| Pujari Pratiksha l)Wl(ln‘m]Ay

Randive Anjali Sdﬂloslf -
Rathod Anjali Santosh

Metkari Sarika Tukaran
Metkari Umesh Vilag
Metkari Yopesh Praghan
Mudpul Snehal Dilip
Mujawir Badesaheb Saifan
Mulani Allaj Gaili

Mulani Gulab Bashir
Nagane Shital Shashikan
Nagtifak Pratiksha Somnath
Nyamgonde Umesh Tamanna
Omance Pratik Biroba

Patil Chetan Madan

Patil Sakshi Santosh

Patil Shivraj Balasaheb

| Patil Vijay Dilip

Pawar Ankita Shahaji
Pawar Balaji Tanaji
Pawar Sakshi Ankush

Pawar Shweta Kisan

Pawar Vaishnavi Sharad
Pawar Varsha Bhaskar
Pujari Abhishek /\uduslddlm

Pujari Slwmn H‘lllul

Sanadi Anjum Babu

511d|ikh Ayan Yusuf

Rate of rcaction and order
ol reaction

| Shaikh Mahck Salim

ghindc (juuri K()ndiba B

Shaikh Soliya Dadaso

Shlnd(, l’ranah l)adaso

| A‘)I)Il'l-d(, Punushoudm Shankar

Shinde Rajnandini Atul

Shinde Shita) Umaji
Survasc Swapml Sambhau

Tangawade Aviraj Arjun
Tangawade Suraj Siddheshwar
Telgaon Dharyappa Chidanand
Thengil Nitesh Balaji

Thengil Sonali Dattatray
Thengil Sujata Prakash

Swami Vijayalaxmi C hmmb.lsayyd .

FFactors affecting rate of
reaction
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139 | Torane Sakshi Valmik

140 | Umarani Shankar Chidanand
141 | Vagare Sayali Birappa

142 | Varade Pragati Parmeshwar

143 | Vasekar Pranali Pandurang

144 | Vasekar Renuka Anil

145 | Vibhute Aishwarya Kiran

146 | Wagh Rutuja Annaso

147 | Waghamode Appa Laxman

148 | Waghamode Dhondiba Yesappa
149 | Waghmare Aishwarya Siddheshwar
150 | Waghmare Suraj Maruti

151 | Waghmode Ajay Shivaji

152 | Wale Aditya Nagappa

153 | Waydande Seema Kerappa

154 | Yadav Rohit Chandrakant

155 | Zendekar Bhagyalaxmi Vinayak

Order and molecularity of

reaction

Pnnmpa\
i Mitra Kad Vedh
\d“\?;an Mehay \dya‘.aya\\:\aga\\o o

Ta- Manga\wed
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Activity Photos

v
Bijapur-UmadisPandharpur Rd, CHOKHAMELANAGAR
Shivaji Nagar, Mangalwedha. Maharashtra 412305, India
Latitude Longitude
17.516333333333332° 75.44678°

Local 11:52:14 AM Altitude 466 meters
GMT 06:22:14 AM Monday, 04.02.2023

Note: Dalit Mitra Kadam Guruji Vidnyan Mahavidyalaya ragalwedha

# s - .

Unnamed Ro2d, Shavap Nagay, PAancabiredio, IAaharas:.
412305, Inct=a

Latrdude Lorigitat
17.516536666666664° 75 43702 6656565645
Local 314250 ASA Al s S5 rsters
GAY 051250 AkA ke, 04059 207%
Note - Ualn Irra Kadarp Guruy Vidoyao SMabiawd sty s Maogsvnedtis
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Department of Chemistry
SEMINAR
2023-24

Notice

All students of B.Se Ml year are hereby informed that SEMINAR activity has
been .\‘ch%‘du!cd on 26/02/2024. Students will be evaluated on the basis oyf"t;;r
communication skills, body language, content, and participation. To ‘iés for
SEMINAR will be shared on the spot. o

Note

[. No reschedule is possible for SEMINAR.

2. Students have to report in formals as per the following schedule:
Time: 11:30AM-1:00 PM

Venue: Class No 62

Class : B.Sc. 1T Chemistry

I:lo Student Name Topic
| Anpat Rahul Bankat
2 Atkare Bhagyawant Tatyasaheb
3 Atkare Nilesh Dadasaheb
4 Babar Aditya Satish

5 Babar Vivck Surcsh

6 Balvantrao Monali Balasaheb

17 Balvantrav Priyanka Balasaheb
Banian Biif, Shinar! —— Electromagnetic Radiation, Electromagnetic

9 Bansode Bhavesh Dhanykumar Spectrum, Energy Lc\'cldiugmu;

10 | Bedare Pradip Dhananjay
11 | Bhong Mayur Sanjay

12 | Bhosale Aniket Yuvaraj

13 _chosulc Rohan Kantilal
14 Bhosale Vaibhav Nitin

15 | Bhusnar Prakash Shrimant o
16| Birajdar Sudhir Mallikarjun
17 | Chaudhari Ajit Arun B
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18 | Chavan Shankar Raosaheh
19 | Chavan Tukaram Sanjaykumar
20 | Dalvi Ganesh Nanasaheh :
21 i Dange Sushant Sukdev B _
JZ Dharekar Vaishanvi Arjun o bii
23 | Dhavare Shravika Hanmant {
24 | Dudhal Megha Lahu
" 25 | Dundale Radhika Vitthal
26 | Gadhave Nandakumar Pandurang
27 | Gavade Sunil Nagnath
h28 Ghutukade Nitin Shivaji
29 | Gujarc Satyam Dattatray

o

Gurav Rohan Somnath

Hegadkar Ashvini Ramchandra

Jadhav Divya Vasant

L)1 | —

Jagtap Rohan Sunder

Jankar Vijay Lingappa

(921

Kadam Shailesh Jaysing

()N

Kalal Ajim Husen

~

Kalunkhe Pratiksha Ravasaheb

o0

Kambale Dattatray Madhukar

LY | LD LD Lo Lo |Lo L |Lx LY | L
KN

el

Kamble Shreya Suresh

Rotational Spectra Of Diatomic \Ioiccu’lcs -
Rigid Rotor Model: Moment Of Inertia.

Rotational Spectra Of Diatomic Molecules ©
Rigid Rotor Model: Moment Of Inertiz

40 | Kapane Ramesh Sukhdev
41 Katakar Shubham Minanath
42 | Kedar Aniket Ramling
43 | Khandekar Charudatta Pandit
44 | Khandckar Chetana Shivaji
45 | Khandekar Nrusinh Abhiman
46 | Khandekar Samadhan Dagadu
47 | Kharat Amruta Prabhakar
48 | Khatakale Vishal Vishwas Distribution Using Population Distribution
49 Kokare Rolan Deshrath (MaX\‘\'cllf Boltzmann Distribution),
: - Determination Of Bond Length: [sotope
50 | Koli Kanchan Siddharam Effect. Interaction Of Radiation With
51 | Kshirsagar Ashwini Shrikant Rotatingmolecule
52 | Kshirsagar Pratham Anil
53 | Kshirsagar Ranajit Shivaji
54 | Kshirsagar Rohit Uttam
55 | Kumbhar Pallavi Kashinath
56 | Langar Saurabh Daji e
57 | Lendave Rohan Pitambar T
58 | Lonari Ranjit Laxman RINEE
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| Mali Rajkumar Shivanag

60 | Manc Abhishck Arun o T
61| Manc Shubham Sayavan
62 | Mane Vishal Sunil R
”E?‘ | Mane Yamuna _IllyT&lll)‘ll( - o
——_(»:1_ | Maneri Aftab ‘J\-i;\CC!Zi:llli; o
- 65 | Mhetre _Rnln:;lrs‘:\ir Irlrnhu.ﬂrurn
|66 | Misal Priyuh'l\:u ;\sliﬁak 7
! 67 | Mujawar /\_i?lh Jahan ;_A;irr 7
B o8 | Nglq;lri'Soﬂbiﬁllnmklin
69 | Nalavade Sulﬂ lin_ién?ii'a] 7777777 o ' ) ’
71 | Patale Tushar Uddhav Model
i 72 | Pathan Adnan Najcer
73 | Patil Anikel Sanjay
74 | Pawar Akshay Bhausahcb
75 | Pawar Amar Ramesh
76 | Pawar Mohini Anil
77 | Pawar Shivaji Bhausaheb
78 | Phalke Sourabh Arun
79 | Raut Shivam Siddhanath
80 | Rayban Shital Vijay

81 Sakhare Rohan Tukaram

82 | Sathe Sohan Rajkumar

83 | Satpute Abhijit Rajkumar

84 | Sawant Somnath Namdev

85 | Shete Pratik Prasanna

86 | Shinde Mahcsh Vasant

87 | Sirsat Gancsh Hanumant

88 | Sonwale Adarsh Kerappa

89 | Survasc Bhagyashri Gahininath
90 | Tate Rohit Mohan

91 Tavate Rushikesh Bapu
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Topic Name — Gases State

GENERAL CHARACTERISTICS OF GASES

1. Eapansibility
Gases have hmitless expansibility. They expand to fill the

entire veasel they are placed in. Gas
. ' 2e2 The individual molecuies
1. Compressibidity have litie attraction for one
Crases are casily compressed by application of pressuie 10 anothar and are free o
move about

moviable piston fitted 10 the contuiner,

3. Diffusibiliny
Gases can diffuse rapidly through cach other to fonm o homogeocous mixiu

4. Fressure
Gases exert pressuse on the walls of the contarner i all directions

5. Effeetof Heat
When a gas, confined i a vessel is heated, Hs pressure incieases. Upo 2 in .1,\;
b Nmn .%ﬂU\

fitted with a piston, volume of the gas increases

for P .rnmpa
Dalit Mitra Kadar Gurii
G Scanned with OKEN Scanner




Mavwelt and Battrevany

gasesnd the gas laws, 1t o S oped o mathematiea

3 : ;
A the fundam engap vonee ﬂmh: ;;ry :n el '~h:wivmml:f
¥ : A% made of w 1oy
fie number

Hence the theg
ha the o'ot?‘n-:mllnh‘lw Kinetie molecular (heqr ot ;
HeS Mation) e Kinetie ll)mty makes lhffml‘c;'\:rl:y'
Avsumptions of the Kinerie Molecular Theary | b
(1) Agascomisny ofextremiely sy ton
the container, The el vota
of the gas, The malecules of a

” .
dhtrﬂrpu tiekes called moleculey dlspersed throughoui

wof the S
rwmh:* |fllv!(:t||lcs s neglipible compared 1 e totad volume
o ‘ y gasare ideatical and have the same mns (m)
=1 Lot motecules are §
# canutant random mation With high velocities, They move in straight

iines wath umitym veloeity o
-~ At .\‘3 ‘c.‘ 3 nm (‘!\‘\n 2 e i 144
walls of ¢ tai : - i ‘!lt\,mlbl\ on collision with other molecules or the

) The distanee be
anee between the molecules are very large and it is assumed that van der Waale

attaadtiwe ances ween o o d" not exist, Thus the gﬂi moh‘tulﬂ can move free ¥
“ t‘ Bo ‘ [} freety,

) Allcollisions an perfoe
during a collivion.

3} The pressa : 3 !
o :;mf' ve of a gas is coused by the hits recorded by muolecules on the walls of the

ty elastic. Hence, thereis 16 loss of the Kinctic energy ofa moteculs

, T 12
) Theaverage kinetic eoergy ( e ) ofthe gas molecules is dirvetly proportivaal 1o absolute

temperature (Kelvin emperature). This ienplics that the average kinetic energy of molecules
s the same at a given femiporatare, A

DEVIATION FROM IDEAL BEHAVIOR l

An ideal gas is one which obeys the gos laws or the gas enuation £##7+« RT atall pressures and
temperatures, However no gas is ideat. Almost all gases show sigaificant deviations from the wieal
behaviour. Thus the gases H,, N, and €O, which fail 10 obey the ideat-gas equation are termed
nonideal or real grses,

Caompressibility Factor

The extent to which a real gas departs from the ideal behnviour may be depicted in terms of a new

function called the Compressibility factor, denoted by 2. s defined as

differcance between unity and the vatue of the compressibllity factor of a
degree of nonideatity of the gas.,

Fora real gas, the deviations from deal behaviour depond on (¢) press
will be ilustrated by examiming the compressibilny curves of some gase
variation of pressure and tempermton

1§; wemperatuse\1 45
L DT SR v e
TR RS
R )
1“ “‘\ + —
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A gas is made of molects

in space in the COnm‘ans dispersod

Actual voly
me of
moleculas g nogll!g:::vaas

i \ -
; C e { |
! \ Colligion l / /j/ Mcacutar
' \ /,«’M wath vyl j ¢ - ’ crAligacey
{ e &~ !
[ N e el ?
e o N, < g
. T | ]
- i
J ‘L J
Gas molecules
are in
motian in.an possime%{;mm Molecules move in straight line and
ons. change direction on collision with

anothar molecule or wall of continer.

Ideal Gases vs. Real Gases.

Real Gases

Ideal gases

Real gases obey gas laws only

1deal gases obey all gas laws
at low pressures and high

under all conditions of
temperature and pressure.
The volume occupied by the
molecules is negligible as
compared to the total volume

temperature.
The volume occupied by the

molecules is not negligible as
compared to the total volume of

the gas.

occupied by the gas.
The force of attraction ar,

The force of attraction amaoni

the molecules are negligible.
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F fTect of Pressure Varintion on Deviations
Fig. shows the compreasibility fuctor, Z, ploticd against pressure for Hy, Ny and C
constant temperature,

20
1.5
Nf b
RIE 1.0
" 5
~N
0.5
i, L A T o et
05 200 400 G600 8OO 1000

£ (atm)

o Figure 10.23
Z vorsus P plots for Hy, Ny and CO, at 3o0 W (el &
At very low pressure, for all these gases Zis uppmxinuncly equal 1 “.‘:\"' 'i hls \:lgzi‘l\:gléiliill‘\\\lsy'
low pressures (upto 10 atin), real gises exhibit ncorly ideal hcluu'iuu'r. Ab "M-I gan ’.\ 18 HCT™ Ny
H. shows s continuous increase in Z (from Z = 1), Thus the Hy curve lies ab w"y‘g/l 5'».!‘;"7‘" ”‘,'3}“{:{:';“:
| d77)

»

all pressures.

For N, and CO,, Z first dec
continuously with pressure (£
casily liquelicd.

reases (£ < 1), It passes theough a minimgl
1). For a gas like CO, the dip in the curve is grea
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Effect of Temperatupe gy Deviationg

Fig shows
p Ol
shape of the curves lhamt ti.:ff::;pymmm‘"“ P forN

increase of te Atons frn, 2 Mdiffere
< negative 11 FETRUrE Atlower from the jaeqi a2t het T EMPEratures, 1t is clenr
1s negative. That ig, 1 ‘“mpcmmm' the dip 2; behavioyy become Jess ;;"' ror
LCMPErature, the rin: : tempe e P MR ey and less
© WM in by Perlure iy ¢ Ased, the dip iy ';‘:n&geang o aiope of the curve
CRT v RCTCases. Al g v
54, Lertain

p ~ At thigy

this temperast CRMDCTAture, Piypp: WY remaing hpris

Perature for the pag io IRTis almuogy ity and the EM?;;:Z”)?&/{‘M“gcapmembm
awis obeyed, Henee

S temperag
p ure. The Boyle temperature of gach a5 is

[~

e

A A A A A A

it PP 16 ¢34
1\53 1 "o DMy .
ldeal Gas
) ; ; )
8 300 800 900 1260
7 (s}

VAN DER WARLS EQUATION
Substituting the values of corrected prossure and velume in the ideal gas equation, PV =nR1, we

have
2

P i”;’-’-) (' = nb) = aRT

This is known as vas dev Waals equations for 2 moles of o gas, For | moleofa gas (n = 1), vander
Waals equation becomes

(p + 5}}(1/ - b)= RT

Constant o und b in van der Waals equation dreé called van der Wauls constants. These constants
are charscleristic of each pas.
Determination of o and b

From the expression (1), the value of o is given by the relation

2
14
. n o
If ihe pressure 15 expressed in atmospheres and volume in litres,

= (pressure) (\'nmmc')’ atm fitre?

S
e

] 1
mol” mal’

2

=3
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Volume of a Real gag,

Thevolunie ofa reol

Ao Ros i
Whisthee S Wherefore, iteal v

e 0
Yective volume Wmie minus e volume seey

OFmolecyle .
leeules per mole of the i picd by gas mofecu, ..

equnior / |
B Y volume in the ideal gas
(1w t)
warrected volume is
("= nb)
which is e
hich is constant ond charcteristic far cach gan

For n moles of the nas, the

where b ik ter:
ere & 18 termed the excluded volum
¢

»
Pressure Correction

A molecule
_ ¢ in the interi is
forces cancel out, Bul s m‘:‘lgz‘::l:n :’:us is ullrn.c!cd by other molecules on oll sides, These attractive
one side only. Henee it Oxl;crxetiz : ‘“l\l_' (18 hll";k\‘ !‘h\': wall o the vessel is attracted by molecules on
B s an mward pull (Fig. 10.27).] ) i i
e haais P i 10.27) Therefore, st strikes
N : s e wall with
s edeicnn ;" A ."‘lL actual pressure of the gas, £, will be less than the ideal pressure, 1f the
I8 less than 7 by a quantity g, we have . l
3
or d * Pisen~p
Prse = P+ p

Motecudar stiractions
Inward pufl balanced
/ '

©
Q Q90
o Q

() (b}

{o strike the wall has a net inward pnll;
janced attractions.
wall of container and the

propogtional w the

(a) A molacule about

{b) A molecule in the interloy of gas has balanc

prisdetermined by the force of attraction between molecules {4) striking the
inward. The net force of attraction is, therefore,

molecules (8) pulling them i , erefon
concentration of (4) type motecules and also ol (#) type of molecules. That is,
Pyt

N
o adaey ‘
3 AL
" p
or P (&7 )
where nis 1ot portiondl{ cgl_xgui\l‘gmm\;“a‘ .
of the pas. Thus the pressure P !

al number of gas molecules in volume 1 anmd a ks prog antel
in the ideal gas equation i8 corrected ny: 1515 S

2 “"2’ S b "t.sfr*""" ;
(I' ‘ %?f J 2 \Pi -

H"\-»“. reesi e \(\(@ ,
Mangah! 6//.
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CONTINUITY OF STATE
LAT .
CONSTANTS AND VANDER WaaLs :;%?\,?'LPNBETWEEN CRIT]

sconsmrs [

Thomson {187 e ;
Ealeaiioi bf. b 'S);:;Nﬂi ih? 1satherms of carbon diogd
shouldseally exbibin nmmp;)!::? i the isthernss below he e
shouldellyexiit acomp in‘}:‘:mmuil)’ Sl fa.‘ . ::;c:xi temperature, These isotherms
stable. The curve M;\rc-mprcscml_t“ 10.31 represents » gas ;‘ém mq’u ?i om0 i
by van der Wagls cubic equatio \M Sllpcrlhmmcd liquid. This ‘)"l;: :;; i’“ s = e it sy
- gl o ; . Ac‘corydmg 1o it, for any given vulucmmrm‘lyommc e
vilues of I become closer as lh:"}f quhcmm by points 8, A7 and ¢ 0;8 I ﬂrﬂd carve Tho tves
S the horszontal part of the isotherm rises A': 1;1\::'!1,«:?3 p !htz l'!mtc
” point, these

draw
rawn by Andrews. He sugrpested that

values become wdenti i
atical, This ¢ ’

constants, The van der Waals enables the colculation of T,, P, and V, i
anls equation may be written as e o terms of van der Waals

(Mfg)(t'—b)zﬂr *

i_ah

PV~ Ph - RT

¥V '12 RT =0
Multiplying the whole equation by 2 &
= PY3wRT+PH) Y+ uVwab = 0 :
&

et

Thus a is expressed in atm litre? mol™ units. .

Since s is excluded volume for # moles ol gas,
o ol _ fir
n mole
If volume is expressed in litres, b is expressed in litre mol™! units.
S1 units of 2 and b. [ pressure and volume are taken in ST units, we have
4" - (pressure) (volume) _ N2 (')
{mol)’ (mol)®

« N'm? mol~

and # = Volume mol!

= m’ mot!

The values of (a) and (h) can be determined by knowing the
under two different conditions.
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CRITICAL PHENOMENA PV 1SOTHERMS OF ReAL GasES .

LOUEFACTION OF GASES - CRITICAL PHENOMENDY

A gas can be liquefied b i
y lowering the tem : ; ;
temperature, the gas molecules lose kincﬁc energ r{lc_;::.t u{ ¢ and increasing the pressure. Al lower
(o attractions between them and are convert ‘d&y. ¢ slow moving molecules then aggregate due
ficrene ol préssars. Tha pasmol ¢d into liquid. The same effect is produced by the
> . gas molecules come closer by compressi d con oo
Andres (1889) studied the £ " pression and coalesce 1o form the liquid.
Studied the £~ T'conditions of liquefaction of several gases. H blishe:
for every gasthere g at > i e ——T—
O Ata cmp-.m‘lurc below which the gas can be liguefied but above it the gas defies
liquefachon. Thistemperature is called the eritical temperature of the pas.
:"“: critical temperature, 7, of s gas may be defined as that temperature above which il cannot
be liqueficd no maiter how great the pressare applicd.
The critical pressure, P_, is the minimum pressure required 10 liquefy the gas at its critical
temperature,
The eritical volume, V_, is the volume occupied by 2 mole of the gas at the critical temperature
and critical pressure,
7, Pe and Ve are collectively called the eritical constants of the gas. All real gases have
characteristic critical constants.

At eritical temperature and critical pressure, the gas becomes identical with i‘l]s !iquifi :m: if:iwc::
» itical state. The smooth merging of the gas with its liquid is referred 1o as the ¢ri
to be in crit £Ing gs ' wases by taking example of carbon

plicaomenon. Andrews demonstrated the critical phenomenon 3
dioxide.
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miss. Matwal S. R.

History:
¢ Kolliker (1880) first observed it as cytoplasmi
granules in striped muscles of insects. .
Altman (1894) established them as cell organelles
and called Bioblast.

Flemming & Altman was credlted for its dnscovery
Term 'Mitochondria' was given by C.Benda.
F.Meves (1904) first observed them in plants
(Nymphea).

Kinsberg & Hogeboom (1948) related them with
cell respiration.
e Seikevitz called them power house of cell.




Mitochondria

ATP synthase particles

e 5Y
e

Intermembrane space
|

Ribosome Cristae

Granu|es\

Inner membrane
Outer membrane

Decxyribonucieic acid (DNA)

« Small granular, filamentous bodies of cytoplasm
. Found in all aerobically respiring cells
. Contain enzymes and co-enzymes responsible for energy

metabolism.

Closely related with cellular respiration

d in most eukaryotic

Membrane—enclosed organelle foun
cells.

. These organelles range f
. (15000 A°long & 5000 A° wide)

. Mitochondria are sometimes described as \C
plants" because they generate most of the tt'<5/
adenosine triphosphate (ATP), used as @

chemical energy.
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shape: Filamentoye S granulay

May change became rod, club, ring et
Size: 3-10 y m and 0,5-1 (m
Smallest- 1y min yeast

Largest- 20-30 M m in cocytes of amphitians

pH, cell environment, osmotic pressire related i s
shape and size

Number of mitochondria: Varies, related to funions!
state of cell.

Liver cell:1000-1600

Renal tubule: 300-400

Sea urchin egg 13000-14000

Human sperm- 25

Scattered in cytoplasm in most of cells

diameter

« | addition to supplying cellular energy, mitochondriz are

< S s
involved in a range of other processes, such as sign

cellular differentiation, cell death, as well a3 the confrol

o
W

the cell cycle and cell growth
. . . sk { 0 4 \’r
. Mitochondria have been implicated in severa human
. ¢ e ' ﬂ:,c
diseases, including mitochondrial disorders and cardia

dysfunction and may play a role in the aging proces:

g N
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Many cells have only a sin

whereas others can cont
mitochondria

.gle mitochondrion,
dain several thousand

The organelle i
€ 1S composed of com
. artm
carry out speaahzed functions. P ents that

These compartments or regions include the outer
membrane, the intermembrane space, the inner
membrane, and the cristae and matrix.

Structure

A mitochondrion contains outer and inner membranes
composed of phospholipid bilayers and proteins
The two membranes, however, have different properties.

Because of this double membrane organization, ther

five distinct compartments within the mitochondrion.

There is the

1.
2.

o

outer mitochondrial membrane,

e are

The intermembrane space (the space between the

Outer and inner membranes),
The inner mitochondrial membrane,
The cristae space (formed by infoldings

membrane), and
The matrix (space within the inner memb

b4
o
%

;‘an‘e).._,__,,/‘ ¢

dny
3 : ’ 7 ’/ﬂ 1
i / . .w’
" \ \ 5"50:71 3
/

N

i \\\ﬂi&\
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Internal structure of a mitochondrion

Intermembrane ;
space Cristae

Outer Cristae junctions
membrane

Inner
membrane

Matrix

0.1-0.5 pm

Outer membrane
¢ The outer mitochondrial membrane, which encloses

the entire organelle, has a protein-to-phospholipid
ratio similar to that of the eukaryotic plasma

membrane
« Each membrane about 60 A° in thickness

« It contains large numbers of integral proteins called
porins.
« These porins form channels that allow molecules

5000 Daltons or less in molecular weight toAgsdly 3
diffuse from one side of the membrane t tﬁ other.
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Intermembrane Space

The intermembrane S
§pace between the o
InnNer membrane

°

Pace (60-80 A°) is the
Uter membrane ang the

Becaus
i ebthe outer membrane js freely
eable to small molecules

.One protein that is localized to the
Intermembrane space in this way is cytochrome ¢

° Inner membrane

« The inner mitochondrial membrane contains
proteins with five types of functions.
1) Those that perform the redox reactions of
oxidative phosphorylation
2) ATP syntheses, which generates ATP in the matrix

3) Specific transport proteins that regulate
metabolite passage into and out of the matrix

4) Protein import machinery.
5) Mitochondria fusion and fission protei
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Cristae:
* The inner mitochondrial memb
n i & |
Lfmemus Cristae, whj fane is COMpartmentalized i
i | , which expand th ized into
chondria] o € surface areg of the j
s mbrane, enhancine : - ner
‘ CIng its ability to produce
For [ i i
membt:lpucal liver mitochondria the area of the inner
ane is about five times
e greater than the outer

This ratio is variable and mitochondria from cells that have a
greater demand for ATP, such as muscle cells, contain even
more cristae.

These folds are studded with small round bodies known as F,
particles or oxysomes. .

Elementary particle/F1Pa rticle/oxysomes/ETP

s Quter membrane particles; 60 A°, stalk less
o |Inner membrane particles; 160 A°, with head,
0
stalk & base (80 A° 50 A°, 80A7, )
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n .
StruCtUre and rat IlVer mit

|ike|y3

D

relationshi ochondrig
ship to the j N'to demon

e inner memp strate the

rane.

OUTER MEMBRANE

CRISTAE

INNER MEMBRANE

« Mitochondrial matrix:

« The matrix is the space enc

losed by the inner membrane.

ins about 2/3 of the total proteinina mitochondrion.

duction of ATP

It conta
The matrix is important in the pro

y-concentrated mixture of
hondrial ribosome's,

The matrix contains a highl
hondrial DNA genome.

hundreds of enzymes, special mitoc
tRNA, and several copies of the mitoc

functions include oxidation of

Of the enzymes, the major .
pyruvate and fatty acids, and the citric acid cycle

Mitochondria have their own genetic material, gnQi' 6y
ure their own RNAs and pro S\

machinery to manufact
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Chemi iti
cal composmon of MitOCh
ondrion

« The most prominent roles of mitoch

The mitochondri
ndri
al memb, has chemical Organizati
Each memb. | Bk
- 1S made up of Proteins and Jipids

Protei
oteins 65 to 70%, insoluble in water

Lipids 25-30% : composed of 90 %

5 % free fatty acids of phospholipids, 5 % cholesterol and

The molecule

phospholipids is i 4
h foce pids is insoluble in w . )
phospholipids molecule called micelle isgzalu%tlgrbumru ural group

It also consists of 0
Vitamins 0.5 % RNA, small amount of DNA, S, Fe, Cu and some

The mitochondrial DNA is double stranded and circular

More than 70 enzymes and co enzymes in matrix of Mitochondrion

Functions:
ondria are

to produce ATP (i.e., phosphorylation of
ADP) through respiration, and to regulate

cellular metabolism

« The central set of reactions involved in ATP

production are collective
acid cycle, or the Krebs Cycle.

he mitochondrion has ma

e However,t
the production 0

functions in addition to

sl
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v RESP'HA' fars - -

nof glucose to pyruvic acid

515
o . Pyruvic acid

BOXYLATION of PYRUVIC ACID ¢

of F1 particle ....=? Acetyl Coas 211 (021

5, KREBS CYCLE CITRIC ACID CYCLE: (1936)
ic acid synthatase > Citric Acld with 6 carbon atom

Acetyl COA* Oxaloacetic acid, citr

succinyl CoA 55.A. Thiokinase ~¥ Succcinic acid, synthesis of 1 mol, Of ATP

4. OXIDATIVE PHOSPHRYLATION
ose molecule yields about 38 molecules

= 6CO241 2120428 mol. KTV

The complete oxidation of 1 gluc of KTV

CH120¢ 02+ 6H20+38 ADP+38 IP = Respiratory enzymes

2-70 (Alberts):
Cellular metabolism

STAGE 2:

BREAKDCWN
SIMPLE SUBUNITS
TO ACETYLCoA
ACCOMPANIED BY
PRODUCTION OF
LIMITED AMOUNTS
OF ATP AND NADH

.

———————

-
i
}
i
i

mitochondrizl |
membrangs \ ‘

STAGE 3.

g of we Ceill. #5 2 A

2-7:%2:#2‘.%;&:.:2& Bucig
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Additional functions of mitochondria...
Regulation of the membrane potential

Apoptosis-programmed cell death
Calcium signaling

Cellular proliferation regulation
Regulation of cellular metabolism

o B~ W N

Some mitochondrial functions are performed only in specific
types of cells.

( For example, mitochondria in liver cells contain enzymes that
allow them to detoxify ammonia, a waste product of protein
metabolism. A mutation in the genes regulating any of these
functions can result in mitochondrial diseases.)

_~1GAC
Coordinator
Dalit Mitra Kadaim Gurull Vidayan

Mahavidyalaya, Mangai o3

}
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e The Cell Nucleus

Nuclear

Chromatin

Figure 1

-Suggested the nucleus played a
key role in fertilization and

development of the embryo | in
plants

-Name (nucleus) derived from
the Latin word for kernel/nut

Robert Brown

k> 1773-1858

2 P\n-mJSU) ,
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Main Characteristics

Membrane-enclosed organelle
foundiinieukaryotic cells

,Genéra.lly fo_uhd in'the central
- region of the'cell (in‘animal cells)

| ‘Roughly spherically shaped

= [Largest and most easily seen
‘organelle

 Shape: Related to the shape of the cell

Almost irregular shape

¢ Size: Almost varies 3-25 micron

* Depends on cell type ,function, set of
chromosomes

Mononucleate, binucleate, polynucleate, disc,
Spherical, oval, bilobed, multi lobed, pyriform,
spindle, C Shaped, Twisted etc



THE CELL NUCLEUS

migrolubuley

Chromatin

\ 2 nuclesz enveiope
wechondedon N nueleat pora | UICUS

nutleoks

Galgh tomphon

lysnsome

llagetium

plssma memnrare

smosth
endopiremic
rLcetum  ABOAOMes et gham

Outer membrane
Inner membrane
Nucleoplasm

Nucleolus -

Chromatin

Muclear
envelope

Pore in nuclear
@) envelope
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Structure

 The ReOranv-Hill C

tar on or display.

Nucleus

Nucleolus

Nuclear
envelope

&+ Inner membrane

Outer membrane
Nucleoplasm

* The nucleus is a highly specialized organelle
that serves as the information and
administrative center of the cell.

* This organelle has two major functions.

1. It stores the cell's hereditary material, or DNA,
and

2. it coordinates the cell's activities, which include
intermediary metabolism, growth, protein

synthesis, and reproduction (cell division)
0\)\ \\"‘ V!dn/"é)
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Only the cells of advanced organisms, known as
eukaryotes, have a nucleys.

group of algae.

Simpler one-celled organisms (prokaryotes), like the
bacteria and Cyanobacteria, don't have g nucleus.

In these organisms, all the cell's information and

administrative functions are dispersed throughout the
cytoplasm.

* The spherical nucleus OcCcupies about 10 percent

of a cell's volume, making it the cell's most
prominent feature.

Most of the nuclear material consists of
chromatin, the unstructured form of the cell's
DNA that will organize to form chromoso
during mitosis or cell division.

R
< aaes

Also inside the nucleus is the nucleol 8, g ate g,
organelle that synthesizes protein-pro EINg—
macromolecular assemblies called ribosonidte: .~




1) Nuclear Membrane (Nuclear envelope),
2) Nucleoplasm,

3) Nucleolus and
4)

Chromosomes.

Nucleoplasm,

i also known 3 karyoplasms, is the
matrix present

inside the nucleus,.

° several parts of 5 cell nucleys.

Nuclear Membrane:
A double-layereq membr
contents of the nucleus f

The nuclear membrane i
encloses the contents of

ane, the nuclear envelope, separates
rom the cellular Cytoplasm
S a double-layered Structure that

the nucleus.

The outer layer (50 -90 A°)
Connected to the endoplas
*  Afluid-filled s

b

° of the nuclear membrane s
mic reticulum.

pace or Perinuclear space ( 110-140 A®) is present
etween the two layers of a nuclear membrane.

The nucleus COmmunicates with the remaining of the cell or

cytoplasm through severa| openings called nuclear pores.(600
A°)
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Functions of Nuclear Membrane

1. Protection of DNA ‘
2. Nucleo-cytoplasmic material exchange
3. Attachment of structural elements in the

cytoplasm

4. Attachment of nuclear component during
interphase

>. Contribution to formation of other cell
membranes

6. Protein synthesis
7. Antibody production
8. Synthesis of chromosomal enzymes

* Chromatin/Chromosomes -
Chromosomes are present in the form of strings of DNA and
histones (protein molecules) called chromatin.

* Chromatin is further classified into ...............

* Heterochromatin and Euchromatin based on the function.

* The heterochromatin is a highly condensed transcriptionally
inactive form, mostly present in adjacent to the nuclear

membrane.
\ Vidny
S
frl ing cell.™s,

* Euchromatin is a delicate, less condensed or

chromatin, which is found abundantly in a tr R e\\
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Nuclear Envelope

- Outer membrans

_Inner membrane
_Nuclear lamina

L Phosphohpld bl-f{’
layer membranei

L 7 \ uclea r Pores ; o Close-up of nuclear envelape

Nuclear Pores

Controlp | sage of protems & RNA :
protem complexes '

— Jmport; proteins mavingin to be
incorporatediinta nuclear structure
or to catalyze nuclear activities

- Exporti RNA / RNA -pa‘oleén
complexes ta the Lytoplasm
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Nucleolus:

Parts: Fibrilar region, Granular region, Amorphous region

The nucleolus is a dense, spherical-shaped structure present
inside the nucleus.

Some of the eukaryotic organisms have nucleus that contains up
to four nucleoli.

The nucleolus plays an indirect role in protein synthesis by
producing ribosome's.

Ribosomes are cell organelles made up of RNA and proteins;
they are transported to the cytoplasm, which are then attached
to the endoplasmic reticulum.

Ribosomes are the protein-producing structures of a cell.

Nucleolus disappears when a cell undergoes division and is
reformed after the completion of cell-division.

Functions of Nucleolus

RNA synthesis and storage
Supply energy for nuclear activity
Role in mitosis

Transfer genetic information
Biosynthesis of ribosome's
Cytoplasmic protein synthesis
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Cell Nucleus: Functions
It controls the hereditary characteristics of an
organism and is responsible for the protein synthesis,
cell division, growth and differentiation.

Storage of hereditary material, the genes in the form
of long and thin DNA (deoxyribonucleic acid) strands,
referred to as chromatins.

Storage of proteins and RNA (ribonucleic acid) in the
nucleolus.

Nucleus is a site for transcription in which messenger
RNA (mRNA) are produced for the protein synthesis.

Exchange of hereditary molecules (DNA and RNA)
between the nucleus and rest of the cell.

During the cell division, chromatins are arranged
into chromosomes.

Production of ribosomes (protein factories) in the
nucleolus.

Selective transportation of regulatory factors and
energy molecules through nuclear pores.
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