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Borazine (Inorganic Benzene)

» Formula: B3HgN;

» Polar inorganic compound

» Cyclic structure

» Alternate three BH units and three NH units
» Isoelectronic with Benzene

» Isostructural with Benzene

» Borazine is a colourless liquid

» Aromatic smell

» Aromatic compound




Borazine (Inorganic Benzene)

» Formula: B3HgN,




Cyclic structure & Alternate three BH
units and three NH units
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Isostructural with Benzene
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Polar inorganic compound




Isoelectronic with Benzene

Benzene 0
C H
N No. of electrons
I | =(C=6) X 6 + (H=1) X
PPN 6
H (|3 H =42 e-
H
H

Borazine |

No. of electrons

=(N=7) X 3 + (B=5) X 3+ (H=1)
X 6

=42 e-




Characteristics of Aromatic
Compounds

» A delocalized conjugated & system
» Coplanar structure
» Cyclic nature

» A number of deloclized electrons that Is (4n+2mn)

electrons this 1s known as Huckel rule.



Aromatic compound

» Benzene
» Cyclic |

» Planar u~ ¢
» (4n+2n) rule 1|{
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6(C-H)

IT bond =3

[e-=06

-

M

H
« Borazine |
: N N
* Cyclic N T/
e Planar B. _ _B
H/ \T/ \H
* (4n+2m) "
o bond =6 (3B-H)(3N-H)
+ 6 (B-N) q
ITbond =3 . 1_|>) o
Me-=6 \Ic-ﬁ/@\lc-i\?/
o978
!



142PMO O B - B Sl B il D

) &3

0:20/14:08

BSc Part-1-2/20 X

Avinash Nannaware @

BEr Bamt 4 Comn _ 1) s & p Block Elements [Video E
ARSI SAPENSE )
1 ? oda = Avinash Nannaware
B 12-45 & 159 views - 1 year ago
Bs Mot 1 Sz~ S & p Block Elements [Vide... :

e : Avinash Nannaware
eroles 117 views * 1 year ago

= O, 4



1:38PMEO © B -

e

Boc Part -3 Sem -5
= VhEw=io e

ELECTROCHEMIS
= .

Bsc Part -38em -5
= While®= 19 v

ELECTROCHEMIS
—

B8c Part -3 Sem - 5§
= Wiien-12

ELECTROCHEMIS
—

Bac part -8 Sem — 5
= Vi@ = ,,

ELECTROCHEMIS
=

RGc. Part -8 8em -5

= Vlilzw =8 g
ELECTROCHEMIST X

BGc Part: -8 Sem - 5

Il

h &3

Home Shorts

Wilen-7
ELECTROCHEMISTEEN:
BSc, Part -2 Sem -5 _

®

® <

Sl Bl

s Q

Electrochemistry [ Video -
10]

Avinash Nannaware
70 views * 1 year ago

Electrochemistry [ Video
-11]

Avinash Nannaware
73 views * 1 year ago

Electrochemistry [ Video -
12]

Avinash Nannaware
59 views * 1 year ago

Electrochemistry [ Video -
9]

Avinash Nannaware

82 views + 1 year ago

Electrochemistry [ Video -
8]

Avinash Nannaware
91 views * 1 year ago

Electrochemistry [ Video
Sy ]

Avinash Nannaware

81 views + 1 year ago

Electrochemistry

[ video-6 1
=8
o e
Subscriptians Library



B.SC. Sem-V
Unit-lI-Magnetic Properties of
Matter

Dr. Nilesh S. Ugemuge




Syllabus-(UNIT-Il -12L)

= Magnetic Properties of Matter: Dia-, Para-, Ferri- and Ferromagnetic
Materials.

» Classical Langevin theory of Dia- and Paramagnetic Domains.
= Quantum Mechanical Treatment of Paramagnetism,

» Curie's law,

» Weiss's Theory of Ferromagnetism and Ferromagnetic Domains,

» Discussion of B-H Curve, Hysteresis and Energy Loss.




Why Magnetisme

Printer

MIC VCMs in hard Generator
disk drive

Magnetic levitation Airplane Automobile




Magnetism

= Magnetism is the force exerted by magnets when they atiract or repel each
other. Magnetism is caused by the motion of electric charges. Every
substance is made up of tiny units called atoms. Each atom has electrons,

particles that carry electric charges.




Introduction(Origin of Magnetism)

Macroscopic properties (Magnetic) are the magnetic moments

result of electron magnetic moments.

Moments come from 2 sources: electron electron
»  Orbital motion around a nucleus

» Spinning around an axis |
nucleus spin

he net magnetic moment for an atom is the sum of the magnetic
oments of constituent electrons.

Atoms with completely filled electron shells does not contribute to
magnetic moment of the atom.

The main contribution to magnetism comes fro the spin of the
unpaired valence electrons.



TYPES OF MAGNETISM

The magnetism in solids has been classified into the
following groups depending upon the number of
valence electrons present in the atoms of the solid
and on the relative orientations of the neighboring
agnetic moments :

Diamagnetism

Para magnetism

—erromagnetism

-Anti-ferromagnetism

-Ferrimagnetisms




Diamagnetic, Paramagnetic,
Ferromagnetic, Ferrimagnetic, and
Superparamagnetic Materials

1 Ferromagnetism - Alignment of the magnetic moments of
atoms in the same direction so that a net magnetization
remains after the magnetic field is removed.

[1 Ferrimagnetism - Magnetic behavior obtained when ions in a
material have their magnetic moments aligned in an antiparallel
arrangement such that the moments do not completely cancel
out and a net magnetization remains.

O The effect caused by the magnetic moment due
to the orbiting electrons, which produces a slight opposition to
the imposed magnetic field.

[ Arrangement of magnetic moments such
that the magnetic moments of atoms or ions cancel out causing
zero net magnetization.

[1J Hard magnet - Ferromagnetic or ferrimagnetic material that has
a coercivity > 10*A . m=,




DIAMAGNETISM

» Very weak and in opposite direction of applied field.
» EXxists only during application of external field

» Induced by change in orbital motion of electrons

» Found in all materials

> U, slightly less than 1 and ¥, is negative

» This form of magnetism is of no practical importance

0000 ©OOO 3
OQOD OGOQ %g vacuum(x = 0)
0000 0066 ¢

O O O O @ N O @ (1) Diamagnetic(x ~ -10)

e.g., Al203, Cu, Au, Si, Ag, Zn

Strength of applied magnetic field (H)
(ampere-turns/m)
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PARAMAGNETISM
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In some solids, atoms possess
permanent dipole moments
Dipoles align with external field
Enhances external field
Increases M,

c
i)
O
-g (2) Paramagnetism
= e.g., Al, Cr, Mo, Na, Ti, Zr
© ~
Q5 vacuum(x = 0)
o)
S+
=2

(1) Diamagnetic(x ~ -10-°)

Strength of applied magnetic field (H)
(ampere-turns/m)



FERROMAGNETISM

*» No external field required

* Very large and permanent magnetizations

** Moments primarily due to electron spin exchange
Interaction

¢ Coupling interaction causes adjacent atoms to align

s Often found in transition metals

*» Large X,,, H<<M and B ~ py,* M

c
o
H=0 © (3)ferromagnetic e.g., Fe304, NiFe204
~ A O O 3 e.g., ferrite(a), Co, Ni, Gd
. . . - c
OO0 s
oJoreIo B 5 vacuum(x = 0)
} AN NS o> 2
PROB =2
NN,
(-}) |8 B @ (1) Diamagnetic(x ~ -10-°)

Strength of applied magnetic field (H)
(ampere-turns/m)




ANTIFERROMAGNETISM AND
FERRIMAGNETISM

Antiferromagnetism

®Q®m®o®
> Atoms’ spi t le i ' |
oms’ spin moments couple in @ @k_/@ ®

opposite directions —~ : —~
» No magnetic moment k) Q (J MnO
® ® ® ©®
o O
Fe304 Mn?* D_z_

Ferrimagnetism
» Permanent magnetization

Q O O O > Similar macroscopic

02  Fe+ Fed+ Fe3+ characteristics with ferromagnetism
(Octahedral) (Octahedral) (Tetrahedral) > Source Of moment iS incomplete
Fe3+ complete cancellation cancellation of spin moments

Fe2+ there is net magnetic moment




Antiferromagnetic

Paramagnetic :
9 Ferromagnetic

Paramagnetic

(Curie law)
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Graphs showing the variation of magnetic properties on changing temperature:

In paramagnetic material, with the increase in the magnetic field, the magnetization of the
material increases.

herl the material is heated the magnetization starts decreasing, so the magnetization of the
aterial is inversely proportional to temperature.

I$ relationship is known as Curie’s law.

Cx(B/T)

re, M = magnetization of the material, C= Curie’s constant, B= applied magnetic field
mperature



Magnetic Properties

» These magnetic moments come from two types of motion of electrons:
= The orbital movement around the nucleus of an atom.
» When the electron spins around its own axis.

= On the basis of the magnetic properties solids can be classified as follows:




. . ae Alignment of magnetic .

They are weakly
repelled by the
magnetic fields

Diamagnetic

Paramagnetic

Ferromagnetic

Antiferromagnetic

Ferrimagnetic

\\

They are weakly
attracted by the
magnetic fields.

Strongly atftracted by
the magnetic field.

It can be magnetized
permanently

Net magnetic moment
is zero.

Possess small net
magnetic moments

All the electrons in the
orbitals are paired and
are completely filled.

Contains at least one
unpaired electron in
the orbital.

Consists of unpaired
electrons, all having
the same direction

Dipole moments are
arranged in a
compensatory way

Unequal number of
parallel and
antiparallel
arrangement of
magnetic moments

NaCl, Benzene

O,, Cu? efc.

Cobalt, nickel,
CrO, efc.

NiO, MnO, V,0; etc.

Fe,O,

Behaves like an
insulator.

Electronic appliances

CrO, is commonly used
in making cassette
recorder.



LANGEVIN THEORY OF DIAMAGNETISM

= |n absence of external magnetic field, the vector sum of magnefic
moments of all the electronic orbits in each atom of diamagnetic
substance is equal to zero.

=» When a diamagnetic substance is placed in an external magnetic field,
each electron experiences a Lorentz force in direction perpendicular to ifs
otfion due to which the angular velocity of an electron changes.

As a result ,the magnetic moment of an electron also changes and the net
magnetic moment of the atom is not zero, but some magnetic moment is
induced in the atom in direction opposite to the external magnetic field.

Langevin gave a satisfactory explanation of diamagnetism on the basis of
electron theory the basic principle of which is Lenz’s law in electromagnetic
induction which states that when a magnetic flux linked with electric
current due to revolving electrons is changed, an induced current is set up
In such a direction as to oppose the change in flux.



Langevin gave a theory to explain the experimental results of curie . This
concludes susceptibility of a diamagnetic material is independent of

temperature and field strength .

According to him an electron revolving in a circular orbit in an atom is

equivalent to a magnetic shell .
Let -e = Charge of an electron
w= Angular velocity of an electron
r = Radius of the circular orbit
T =Time period of an electron
The equivalent current is given by

-e/T
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Now the magnetic moment of the equivalent shell is

ew
M=IA= — X Tr2

T
Where A = nr?= Area
M= 2 @T2 e, (2)

Since the electron is moving in a circular orbit , hence centripetal force acting
on it
= T 2E e 3)

Where m = mass of an electron

This force is acting radially inward and it is given by the coulomb force of
attraction between the nucleus and the electron .



® | et an external magnetic field B is applied to the
plane of orbit of an electron.

» Due to this external magnetic field , the angular
velocity of an electron changes without
affecting the radius of orbit.

» \When electron has anticlockwise moftion,




» The Lorentz force on electron (F,, = Bevy, = Bewr) WIll
be radially outwards and magnetic moment of an
electron and magnetic field are in the same
direction(fig.a).

= | clockwise motion,

The Lorentz force on electron (E,, = Bevy = Bewr) Wil
be radially inwards tfowards nucleus and magnetic

moment of an electron and magnetic field are in the
opposite direction(fig.b).



Direction of lorentz force on eleciron in an
external magnetic field

|® s

M +AM
ra
/ F
»~Av /
M-AM  F v+
(a) (b)

Fig. 3.1 Direction of Lorentz force on electron in an external magnetic field




Let(wo + Aw) be the new angular velocity where Aw is the small change in
angular velocity of an electron in presence of an external magnetic field.

~mr(wy + Aw) = mw?r + Bewr (+ for clockwise and — for anticlockwise)

Neglecting the terms containing higher powers of Aw, we get , as Aw is very
small compared 1o w

~ mr(w§ + 2wAw) = mw?r + Bewr
— L EE
s Aw== RN (3)

Aw- Change in angular velocity of an electron on applying the magnetic
field.

Angular velocity of an electron either increases or decreases by an
amount Aw depending upon the direction of an external magnetic field
and the direction of rotation of an electron.



This change in angular velocity Aw of an electron on applying the
agnetic field is called the Larmour frequency.

®» |f projection of radius of orbit ryin a plane normal fo the magnetic
fieldisr,

» From Eq.(1),the change in magnetic moment of an electron due to
change in angular velocity is given by

sfifute value of Aw,we get

elr?

AM = —

B...(4

4m

Induced magnetic moment Au is always opposite to the direction
of external magnetic field B.



If there are Z electrons in the atom, then total induced magnetic moment
in the atom s

2p —
Ze?B—
am

AM = — (%)

r2-Mean value of square projections of radii of orbits of electrons in a plane
perpendicular fo the magnetic field.

If the coordinates of a point of orbit of radius ryare x,y, z, then

ré = x2+y2+z2

For spherically symmetric distribution of an electrons orbiting in the atomes,
xZ:yZ:ZZ




= |f the magnetic field is along the z-axis ,then

2 _ 24292 _ 2.2
™ r° =xctys=2x =370

» EQ(5) becomes

Ze’B2 o
4m 3

» AM = —

2
» AM=-2224:2 . ...(6)

6m

» |f No.of atoms per unit volume of the substance is n,the induced magnetic
moment per unit volume of the substance is

nZe?B
= ré.......(6)




Buf, B = uH
u — absolute permeability of the substance

6em

But,Intensity of magnetization IaH or I = yH
x-Magnetic susceptibility of the substance.

The(rSe)fore, Magnetic susceptibility per unit volume of the diamagnetic substance is given from
Eq.(8) as

oooooo

Eqg.(?) gives diamagnetic susceptibility of substance.
x not depends on temperature and intensity of external magnetic field
x is always —ve.



Classical Langevin theory of Paramagnetic Domains

= Langevin considered a paramagnetic gas containing N atoms per unit
volume each having a permanent magnetic moment y. The mutual
inferaction between the magnetic dipoles was assumed to be
negligible.

» A paramagnatic material is one which when placed in a magnetic
leld becomes weakly magnetised in the same.

» Substance having odd number of electrons in the outermost orbit has
a permanent magnetic moments.

® |n absence of external magnetic, the atomic magnets are randomly
oriented within the entire substance, thus net magnefic moment is
Zero.

» When paramagnatic material kept under external magnetic field ,all
the atomic magnets aligned themselves in the direction of external
magnetic field.



®» At any temperature , fotal magnetic moment of material is equal to
the vector sum of magnetic moments of all the atomic magnetic
dipoles present in if, in the direction of external magnetic field .

» | et, Nn-No.of atoms present per unit volume of the paramagnetic
substance.

= M- permanent magnetic moment of each atom.

» |f the axis of an atomic magnetic dipole makes an angle © with the
direction of external magnetic field B,then

= PE of magnetic dipole U = —MBcosf

» Acc. To Boltzman canonical law, the probability of finding the
magnetic dipole at an angle 6 with the external magnetic field B af
an apsolute temp.T is

» T oc e U/KT j g, gMBcosO/KT \yhere k-Boltzman Constant.



= No. of atomic magnetic dipoles in between the angles 6 and 6+d 6
from the direction of magnetic field is given as

» dn =A.eMBcos0/kT gy, ... (1)
» A- Contant of proportionality
» dw — Solid angle subtended between the angles © and d ©

__Area of annular ring between the ang]es 6andd?@ __2mrsinf.rd6

(Distance)? r2

21sinfdo
» (1)=>dn = A.eMBosO/kT 2r5in0do ... ....(2)
= On integrating eq.(2)with limit 6=0 tom

»n=[dn=[" A e/ T 2ns5in0do

n
21 [ A.eMBcos6/kTsingdg

» A =



21tn.eMBcosb/kT ¢inpdg

2m [, eMBcos6/kT singdg

.(3)

» Component of magnetic moment of a dipole in the direction of
magnetic field= Mcosf and the magnetic moment of magnetic
dipoles present within the angles 6 and d 6 from the direction of
agnetic field = (Mcos8)dn.

= (2)=dn =

n.eMBcosO/kT ¢ingdg

» =
dn f(? MBcos6 KT sy "

Therefore, total magnetic moment per unit volume of the
substance(Intensity of magnetization) is

» ] = f;r(Mcose)dn



» Substitute value of dn

n.f;T(MCOSB)eMBCOSB/kTsianG
f: eMBcosO/KT ¢in0d0

®» |et MB/kT = a and cosf = x,then — sin0d6 = dx

f_ll xedx

f_ll edXdx

» (4)=] = nM

xeax_eax 1 o e_a_ea_e_a -
oo 2 o tna -
w/] =], [cotha — ﬂ ......... (5)

Where, nM=I,-saturated intensity of magnetization when all magnetic
dipoles get aligned in the direction of external magnetic field.

= The function [cotha — ﬂ Is called the Langevin function ,represented by
L{a)



Variation of L{a) with ©

1 » When a=MB/kT is very
Lo |- large,then L(a)-» 1.~ 1 =1,
ol l.w)=ui3/// = At very low temp.(or in a
P strong external

BT A mag,field).all the
s b mag.dipoles get aligned

/ in the direction of external
h2r mag.field and saturated

R T T S SRR magnetism is obtained.




= When a=MB/KT is extremely low,then L(a)approximates toMB /3kT .

= ~0)>I=1 l3kT

» | =nM lng ......... (Sincely=nM)
nM?B

7 l 3KT ]

= But B=uH

= Where, y-absolute magnetic permeability of the paramagnetic substance.

- o= [ME )

3kT

» As ]« Horl=yH

- . =l _nuM? _C
“XTH T Bkt T

2

M .
» Where C = 22~ _ Curie constant

Cc .
» v =—Curie law.
T

= Mag. Susceptibility is inversely proportional to its absolute temperature.




Quantum Mechanical freatment of
paramagnetism




No. of atomic magnetic dipoles in between the angles 6 and 6+d 6 from
the direction of magnetic field is given as

dn = A. eMBCOSQ/dew o (1)
A- Contant of proportionality

dw — Solid angle subtended between the angles © and d 6
__ Area of annular ring between the ang]es 6andd?o __2mrsinf.rd6

dw = . = = 2nsin6do
(Distance)? r2

(1)=dn = A. eMBcosO/kT 2 5infdeo ... ....(2)

On intfegrating eq.(2)with limit 6=0 tot

n=[dn=[" A eMBs6/k 2rsingdg

n
2m [y A.eMBcos8/kTsingqde

N —




LARMOR THEOREM.

» The additional current produced due to change in frequency of the
electron is given by | = -e?B/4rm and the change in magnetfic moment is
given by

AMa = -e?r?B/4m
<rz> = <x2> +<y2> and <r02> = <X2> +<y2> +<72>

<r2>=12/3 <r02>

= Magnetization, M = -e?ZpuHN <ry?> /6m

= Susceptfibility, y =M/H =-e?Zu,N <ry>> /ém

= Since y is independent of temperature so the diamagnetic behavior of the
material does not change into temperature.




QUANTUM THEORY OF PARAMAGNETISM

According to quantum r=theory, the magnetic moments are quantized, so
they can orient only in specific direction with respect to the magnetic field.
nL=-gugJ ug Is called

Bohr magneton

g = 1+(J(J+1)+S(S+1)-L(L+1))/23(3+1)
Using Maxwell Boltzmann statistics, magnetization is given as

M=N > m; g Kg emJgpB/kBT/ @ mIgpB/kBT

ASE | At ordinary temperatures Bm; g pg /kgT <<1

Using the exponential series and 2> m;? = (1/3)(J+1)(2J+1)

M = Ng2pg?uo H J(I+1)/3KgT
X = M/H Xpara = NgzuBzuO I:)eff 2
Peff = gVJ(J+1)




CASE Il At low temperature and sfrong magnetic field Bm; g pg /kgT is not
less than unity

= Let x=B g pug /kgl M =2 Bm, gy emJx
As >mJ xis a geometric progression with (2J+1) terms
M= Ngug d/dx (In( e’ (1-e ~(23+1)x/(1-e%)))

= NgJug B,(a)

BJ(a) = (2J+1)/2]) coth (2J+1)a/2]) - 1/2J coth (a/2]), Brillouin
function a= JguB/ksT

In the limit J fends to « Brillouin function approaches the Langevin function
l.e., infinite number of possible orientations are allowed.



WEISS THEORY OF FERROMAGNETISM

The Weiss theory is centered about the following two hypothesis :

A ferromagnetic substance contains a number of small regions called
domains which are spontaneously magnetized.

The value of spontaneous magnetization of the specimen is determined
by the vector sum of the magnetic mpments of the individual domains.

The spontaneous magnetization within each domain is due to the
existence of a molecular filed which produces a parallel alignment of the
atomic dipoles.

The field is assumed to be proportional to the magnetization of each
domain, B = AM.

The magnetization of a ferromagnetic material containing N atoms per
unit volume placed in the magnetic field B Is given as:

M = NgJ pg Bs(@) with a =JguBf/kgT =Jgu(B+Am)/KgT




Domain Structure and the Hysteresis Loop

[J Domains - Small regions within a single or polycrystalline
material in which all of the magnetization directions are
aligned.

Bloch walls - The boundaries between magnetic domains.

Saturation magnetization - When all of the dipoles have been
aligned by the field, producing the maximum magnetization.

O The polarization or magnetization that remains
In a material after it has been removed from the field.

[1 Hysteresis loop - The loop traced out by magnetization in a
ferromagnetic or ferrimagnetic material as the magnetic field
IS cycled.
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magnetic domains in a
lines show demarcation

between different magnetic domains; the dark curves show the

grain boundaries.

(b) The magnetic moments in adjoining atoms change direction
continuously across the boundary between domains.



’ Saturation

Rotation of domains

Slope = maxium
permeability 4,y

Growth of domains

Magnetization M or Inductance B

Slope = initial permeability 4 ;

Magnetic field H

©2003 Brooks/Cole, a division of Thomson Learning, Inc. Thomson
Learning:w is a trademark used herein under license.

Figure: When a magnetic field is first applied to a magnetic material,
magnetization initially increases slowly, then more rapidly as the domains
begin to grow. Later, magnetization slows, as domains must eventually rotate
to reach saturation. Notice the permeability values depend upon the
magnitude of H.




(%)

(b)

Figure:(a) The ferromagnetic hysteresis M-H loop showing the effect of the
magnetic field on inductance or magnetization. The dipole alignment leads to

saturation magnetization (point 3), a remanance (point 4), and a coercive field
(point 5). (b) The corresponding B-H loop.

Notice the end of the B-H loop, the B value does not saturate since B = y,H +

HoM.




The Curie Temperature

O The temperature above (T.) which
ferromagnetic or ferrimagnetic materials become
paramagnetic.




Inductance

p-

( Low temperature
/
Magnetic field

-—)\j High temperature

Moderate temperature

(a)

Remanence

Temperature /

Curie temperature

(b)

©2003 Brooks/Cole, a division of Thomson Learning, Inc. Thomson Learning: is a trademark used herein under

Figure: The effect of temperature on (a) the hysteresis loop and
(b) the remanance. Ferromagnetic behavior disappears above
the Curie temperature.

license.



TABLE 19-3 W Curie temperatures for

selected materials

Material Curie Temperature (°C)
Gadolinium 16
ng FelgB 312
Nickel 358
BaO - 6Fe; 03 469
Cosom 747
lron /71
Alnico 1 /80
Cunico 855
Alnico 5 S00

Cobalt 1117




Applications of Magnetic Materials

Ferromagnetic materials are often
used to enhance the magnetic flux density (B) produced
when an electric current is passed through the material.
Applications include cores for electromagnets, electric
motors, transformers, generators, and other electrical
equipment.

Magnetic materials are used for
data storage.

Permanent Magnets - Magnetic materials are used to make
strong permanent magnets

The strength of a permanent magnet as expressed
by the maximum product of the inductance and magnetic
field.
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LASER

Light Amplification by
Stimulated Emission of
Radiation.



The idea

of laser is
based on
Albert
Einstein
theory of
light.

Laser was
developed
first  time
by Gordon
Gould in
1957

The first
Laser was
fabricated
by Maiman
in 1960




PROPERTIES OF LASER

 Coherence
* Directionality
* Intensity

* Monochromaticity



Coherence:

The two or more than two
waves are said to be coherent
if they have same wavelength
and frequency and also there is
a constant phase difference.

Incoherence:

The two or more than two
waves are said to be incoherent
if they have different
wavelength and frequency and
also there is a constant
changing phase difference.




Directionality:

An ordinary
light source
emits light in
all direction.

Laser source emits
radiation only in one
direction i.e. a laser
beam is highly
directional.




Intensity:

The laser beam is much larger and
infense than that from any of the
conventional source.

Monochromaticity:

Light from a Laser beam
is highly monochromatic; it contains only one
wavelength while light from ordinary source is
never monochromatic.



Interaction of Radiation With Matter

Emission

Spontaneous Stimulated
Emission Emission




Absorption

When light radiation (photon) is incident on
matter (an atom), the atom absorbs the photon
and jumps to higher energy level. This transition

is known as Absorption.
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Spontaneous Emission

An atom remains in an excited state for only 10-8 seconds.
Atoms or molecules in the excited state can spontaneously
emit a photon of energy hv. This process of emission of a
photon without the influence of any external agency is
called Spontaneous Emission.
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Stimulated Emission

If an atom is in excited state, then the external photon of
energy may cause the atom to jump lower energy state.
During this transition atom emits an additional photon of
same energy as the energy of incident photon. Thus two
identical photon are emitted. This phenomenon is called
Stimulated Emission.
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BASIC REQUIREMENTS FOR
PRODUCTION OF LASER

» Population Inversion
* Pumping
* Meta stable state

e Active medium



Population Inversion

Ordinary Condition Population Inversion Condition

When there are more atoms in the upper
energy level than in the lower energy level, this
non equilibrium condition of lasing action is
called as population Inversion




Pumping

The process of supplying energy to
achieve the condition of population
inversion is known as Pumping.
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‘ Light ‘
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Electrical
discharge
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Metastable state
Es ! 108 to 10 sec N2 £ . . ! 10 to 103 sei":-.l ,

Normal tendency Metastable state

The excited state where the atoms have longer life

time than its normal life time is called Metastable
state.

The energy state whose life time is of about 10-6 to
10-3 sec is called Metastable state.




Active Medium

* A medium in which light amplification
takes place is known as active medium.

» The atoms of particular species which
cause lasing action are called active
centers.

* An active medium is a medium which,
when excited state reaches the state of
population inversion and promotes
stimulated emission leading to light
amplification



THREE LEVEL PUMPING SCHEME
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FOUR LEVEL PUMPING SCHEME

Es (Pumping Level)
Non-radiative transition
Ea (UpperLasing Level)

Metastable State

E, (Lower Lasing Level)

on-radiative transition

E,(Ground Level)



TYPES OF LASER

* Ruby Laser
« He-Ne Laser

 Semiconductor Laser



RUBY LASER

* T. H. Maiman - 1960.
» Solid State Laser.
» Ruby - Al,O; containing about 0.05%

of Chromium atoms.



Glass tube Ruby rod Partially reflecting

A f\\/{f\\ (/7\\/‘“‘1&%

4 I

P Laser
> beams

\\

Fully reflecting N \\\//ﬁw
NGO T Xenon discharge lube
Cooling arrangement Power

(liquld nitrogen) supply

* Ruby crystal - Cylindrical rod - About 4 cm in length and 1 cm
diameter.

« End faces are polished and flat - One end fully reflecting - another
end partially reflecting.

* Ruby rod is surrounded by Xenon flash lamp - provides pumping.

* A cooling arrangement is provided to keep the experimental set up

at normal temperature.
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SPIKING BEHAVIOUR OF RUBY
LASER




He-Ne Laser

* Ali Javan - 1961
 Gas Laser

* Mixture of Helium and Neon gases in

the ratio 10:1



Totally reflecting mirror . . .
¥ = Partially reflecting mirror

=
IIIUI-I-

High Potential Difference

 Long narrow discharge tube about 80 cm long and 1 cm in
diameter.

 Helium - 1 mm pressure and Neon - 0.1 mm

2 Electrodes

« M1 - Fully reflecting
* M2 - Partially Reflecting
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SEMICONDUCTOR LASER

* R. N. Hall - 1962
* Very small sized

» Similar to transistor - operation like

LED

* Output Characteristics - Laser
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« Extremely small - 1 mm-GaAs

 Junction lies in horizontal plane through the centre

« Top faces - metal contact

« The front and rear faces - polished - parallel to each
other

‘The other two opposite faces - rough
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APPLICATIONS OF LASER

 Industrial Applications
Welding
Drilling

Cutting

» Medical Applications
Bloodless cancer surgery
Eye surgery
Plastic surgery




Electrical Industries
Bar-code reader
Compact Disc
Military

War weapon

Destroy enemy air-crafts and missiles

Detection and ranging RADAR
Communication
Sending more channels simultaneously

Signal cannot be tapped

More data can be sent






UNIT III 12 Periods
1. Marine Ecosystem, Salinity and density of Sea water, Continental shelf.
Adaptations of deep sea organisms.

Coral reets, Sea weeds.

oW

. Nutrient Cycles 1n Sea/ Ocean -Nitrogen, Sulphur and Phosphorous.






Deepsea............... 7

Usually lightless sea bottom is referred to as deep sea, I.e., from
lower limit of littoral zone (200 meters deep) to the ocean floor.



Physical Characteristics of deep sea:

= Environmental factors in deep sea are uniform from ocean to
ocean and from season to season.

= Sea bottom Is smooth in physical characters. Therefore, deep-sea
creatures of different oceans have a convergent type of adaptation.



Characteristics of Deep Sea:

I. Temperature:
Below 3000 ft. the temperature is about 37° F or less. In the great ‘deeps’ the water is ice
cold, averaging about 32° F. There is no diurnal and seasonal fluctuation.

1. Quiescence:
Below the limit of disturbance caused by the storm wave, i.e., about 600 ft. and below the
average depth of the tidal action all movements of sea wave are exceedingly slow.

11, Darkness:
The distance to which light penetrates varies with the angles of the sun rays and the clarity of
the water. Generally below 1200 ft. light does not penetrate. So there Is endless darkness in

deep-sea.



IV. Pressure:

The atmospheric pressure at sea level Is about 7 kg/sg inch. This increases
enormously to about 1 ton/sq inch for every 6000 ft. Therefore, in greater depth,
the pressure is unbelievably high.

v. Green Plants:
Beyond the light zone green plants are totally absent, i.e., ecologically, no
producer Is present in deep-sea.

vi. Other Characters:

Deep-sea water possesses uniform salinity (3.5 — 3.7%), as no external factors
can affect its water qualities. Oxygen content is comparatively low (3.29 — 5.9
c.c/litre of water), because there are no producers, which generally contribute
oxygen during day-time.



vil. Sea Floor:

The ocean floor generally is a vast undulating plain with occasional volcanic and other
elevations. The floor of the sea is usually carpeted with mass of land material and organic
materials. Organic materials are either excretory and secretory products or carcasses of the
upper inhabitants. The organic remains are known collectively as oozes.

viil. Food Supply:

Oozes constitute the sole food supply to the depth, i.e., dead organisms of upper level, when
die, come down to the deep sea and provide food for the deep-sea organisms. Sometimes
decomposers, like bacteria and fungus are also used as food. So deep-sea animals are either
00zivorous or carnivorous due to lack of vegetation.



Origin of Deep-sea Fauna:

All phyla of animals are represented in the deep-sea fauna. None of
the deep-sea form is the product of the locally evolved race, but they are
simply adapted migrants from the lesser depth.

In response to physical conditions of deep sea, modifications have
occurred In such fauna. Ancient zoological forms are rare in deep-sea and
this indicates that deep-sea fauna includes recent forms only.



Adaptive Characters of Deep-sea Animals:
I. Consistency of Animals:

The animals are frail and weak and their body is thin and flabby:.
Vertebrates possess un-calcified or weakly calcified skeleton. It is
due to inability to accumulate calcium within the tissues in absence of
sunlight. Totally un-calcified skeleton is found in Chimaera.









11. Body Contour:

Deep-sea fishes are slender and delicate. In many species, tail becomes a
long whip like caudal filament, e.g., Chimaera, Macro pharynx etc. Body Is
compressed either laterally or dorsoventrally, giving the body a ribbon like
shape. In case of dorsoventrally compressed body, both eyes comes to lie side
by side. It is supposed that dorsoventrally compressed body appears due to high
pressure on the body surface.



11. Color:

As a rule there are simplified colours among deep-sea animals. Usual colours
found are red, brown, gray or black. Standard aquatic colouration is black back
and silvery belly. Black back hides the deep-sea animal from its upper predators.
Because upper predators cannot see a black animal in black background.
Similarly, silvery belly helps the animal to escape from the eyes of underwater
preys. Macrurus filicanda exhibits a black belly and silvery top; which is
exception to the standard coloration.

1Iv. Vision:

In a completely dark atmosphere, eye has no function. So some deep-sea fishes
are blind. Others have either telescopic eyes or bear eyes like concave mirrors.



v. Tactile Organs:

As vision becomes nil, tactile organs are highly developed. Long feelers and slender attenuations of

the fins act as a tactile organ.

vi. Luminescence:
The light producing function or luminescence is a common, phenomenon in almost all deep-sea
fauna. Luminescent bodies may be round or elliptical in shape, shining mother of pearl coloured

body, embedded in the skin at the side of the body and tail.

vil. Weak Jaws:

Many deep-sea fishes live on decaying oozes and they generally loose their powers of mastication.









N







viii. Reproduction and Care of Young:

1. There are various ways of carrying the young’s among deep-sea fauna. These animals lay fewer
eggs with much yolk, and hatch at an advanced stage of development. In ice cold water, time for

embryonic development increases.

2. So eggs are laid with much yolk. Some are even viviparous and produce young ones in large
number. Uncared eggs in water results in predation, which forces some of the deep-sea animals

to become viviparous.

3. Care for young is very common. Deep-sea environment exhibits changelessness or to some
extent change occur very slowly. There is nothing to mark the day and night, there is no

sequence of seasons and same condition prevails throughout the year.



Dairy Farming



Dairy farming has been an important part of the agricultural scenario for
thousands of years.

India being a predominantly agrarian economy has about 70 per cent of its
population living in villages, where livestock play a crucial role in the socio-
economic life.

Livestock provide high-quality foods such as milk, cheese, butter, ghee, etc.
India is not only one of the top producers of milk in the world, but also the
largest consumer of milk and milk products in the world.

Due to the shortfall in supply, we have to import significant amounts of milk
products to meet internal demand.



Agriculture and animal husbandry have a symbiotic
relationship, in which the agricultural sector provides feed and
fodder for the livestock and animals provide milk, manure and
draught power for various agricultural operations.

Dairy sector is instrumental in bringing socio-economic
transformation in India.

It has created a lot of employment opportunities and also
provides improved nutritional benefits.



 Animal husbandry is a major sub-sector of agriculture sector and contributes
about 28.6 per cent to the agricultural value output (Annual Report 2017-18,
Department of Animal Husbandry, Dairying and Fisheries, Government of India).

* The growth rate of 6.27 Introduction to Dairy Farming 1 DAIRY FARMER-I —
CLASS XI 2 per cent and 6.37 per cent during 2015-16 and 2016—-17,
respectively in the livestock sub-sector is much faster than the overall 0.7 per
cent and 4.9 per cent growth rate of agriculture and allied sector during the
same period (Economic Survey, 2016-17).

* The statistics indicate that there is a lot of employment potential for
entrepreneurial activities in the dairy sector.



Scope for Dairy Farming and its National Importance:

The total milk production in the country for the year 2021-2022 was estimated at 209.96 million

tonnes.

there is a tremendous scope/potential for increasing the milk production. The population of breeding

cows and buffaloes in milk over 3 years of age was 62.6 million and 42.4 million, respectively (1992

census).
LIVESTOCK POPULATION IN INDIA BY SPECIES (MILLION NUMBERS)

Species 1951 | 1956 | 1961 | 1966 | 1972 | 1977 | 1982 | 1987 | 1992 | 1997 | 2003 | 2007 2012 | 2019

Cattle 155.3 | 158.7 | 1756 | 1762 | 178.3 | 180.0 | 1925 | 199.7 | 2046 | 1989 | 1852 | 199.1 | 1909 | 1925

Adult Female Cattle 544 | 473 | 510 | 518 | 534 | 546 | 592 | 621 | 644 | 644 | 645 | 730 | 767 | 814
Buffalo 434 | 449 | 512 | 530 | 574 | 620 | 698 | 760 | 842 | 899 | 979 | 1053 | 108.7 | 109.9

Adult Female Buffalo 210 | 217 | 243 | 254 | 286 | 313 | 325 | 391 | 438 | 468 | 51.0 | 545 | 566 | 55.0

Total Bovines 1987 | 2036 | 2268 | 229.2 | 2357 | 2420 | 2622 | 2757 | 2888 | 2888 @ 2831 | 3044 @ 2996 | 302.3




Goat milk 3%

Crossbred and
exotic cow milk

27%

Buffalo milk

49% Indigenous
cow milk
21%

Fig.1.1: Milk production from
dairy animals in India



Dairying is an important source of subsidiary income to
small/marginal farmers and agricultural labourers.

The manure from animals provides a good source of organic
matter for improving soil fertility and crop yields.

The gober gas from the dung is used as fuel for domestic
purposes as also for running engines for drawing water from
well.

The surplus fodder and agricultural by-products are gainfully
utilised for feeding the animals.



 The demand for milk is constantly increasing in cities as well as small towns and rural
areas. The factors influencing this increased demand are — rapid increase in
population, spread of education, growing nutritional awareness and improved
purchasing power of consumers.

e Dairy farming in India has evolved from just an agrarian way of life to a professionally
managed industry. A large number of rural families in India are engaged in dairy
production, for whom this is an important source of secondary income.

* In India, raw milk is perceived to be fresh by most consumers and has a large market.
Conventional dietary habits in India account for about 60 per cent of milk consumption
in liguid form, and the remaining in the form of ghee, cheese, curd, paneer, ice cream,
dairy whiteners and traditional sweets.



Dairying provides a source of daily income with a relatively low level of risk.

Most of the dairy farmers in India raise animals at a small scale in traditional
ways.

The productivity of these farmers can be enhanced if they run their business in a
scientific manner.

Most of such farmers are not aware of the modern methods of dairy farming.
As a result, some farmers lose their investment instead of making profit. To

ensure maximum production and profits from dairy farming, it is essential that
these farmers adopt proper business plans and good dairy management practices



Management of Diary:

The scheme for diary, farming should include information on
land, livestock markets, availability of water, feeds, fodders,
veterinary aid, breeding facilities, marketing aspects, training
facilities, experience of the farmer and the type of assistance
available from State Government, dairy

society/union/federation.



(A) Technical Feasibility — this would briefly include:

1. Nearness of the selected area to veterinary, breeding and milk collection
centre and the financing bank’s branch.
2. Availability of good quality animals in nearby livestock market.

3. Availability of training facilities.

4. Availability of good grazing ground/lands.
5. Green/dry fodder, concentrate feed, medicines etc.
6. Availability of veterinary aid/breeding centres and milk marketing

facilities near the scheme area.



(B) Economic Viability — this would briefly include:

1. Cost of for feeds and fodders, veterinary aid, breeding of animals,
insurance, labour and other overheads.

2. Output costs i.e. sale price of milk, manure, gunny hags, male/female
calves, other miscellaneous items etc.

Farmers:

Modern and well established scientific principles, practices and skills
should be used to obtain maximum economic benefits from dairy farming.



Some of the major norms and recommended practices are as follows:

I. Housing:

1. Construct shed on dry, properly raised ground.
2. Selling of the old animals after 6-7 lactations.

I1. Feeding of Milch Animals:

1. Feeding the animals with best feeds and fodders.
2. Giving adequate green fodder in the ration.



II1. Milking of Animals:
1. Milking the animals two to three times a day.

IV. Protection against Diseases:

1. Be on the alert for signs of illness such as reduced feed intake,
fever, abnormal discharge or unusual behavior.



V. Breeding Care:

Animal should be closely observed and keep specific record of its coming in
heat, duration of heat, insemination, conception and calving.

VI. Care during Pregnancy:

Give special attention to pregnant cows two months before calving by
providing adequate space, feed, water etc.



VII. Marketing of Milk:

1. Marketing milk immediately after it is drawn, keeping the time between
production and marketing of the milk to the minimum.

2. Production of milk produces for better storage to give more returns

VIII. Care of Calves:

1. Taking care of new born calf.



Management of Dairy Farm

* Management is an art and science and it is managerial
capacity that can convert the resources into return.

* Due to lack of awareness, management is ignored and
this hampers the productivity of dairy animals.

* Dairy owners should plan into action under strict
supervision. This would increase the production
efficiency.



Management Practices need to be considered in various
areas of dairying :

Breeding

Feeding

Shelter Management

Health Care



Breeding Management in Dairy
Two Strategies:

1. Selection of Genetically Superior Animals.
* Free from diseases

* Having yearly calving from the records

* Having faster growth rate after birth
* Better feed conversion efficiency



2. Use of Artificial Insemination Technology

This is a most successful method for breed improvement and
development.

Bull should be true type and progeny of high yielders.

It should be practiced at proper time i.e. 12 to 18 hrs after
onset of heat.

Some major factors:
Bringing Genetic Improvement

Selective Breeding and Crossbreeding improving milk
production potential of milk animals.



Feeding Management

Scientific feeding and its application is important factor.

Cost of feeds and fodder constitutes 65 to 70% of total cost of livestock
production.

Shortage of food and fodder can be the major reason of low animal productivity.
Crop sources and grasses are major sources of roughage. Being poor nutritive
value, They cannot meet nutrient requirement.

Treatment with urea improves nutritive value i.e. digestibility.
Balanced feeding should be practiced (Dry, green fodder and concentrates) to

keep the animal in healthy state and will ultimately lead to higher milk
production.



Concentrate feed:

e 20-25 parts of oil cakes

e 25-35 parts of cereal grains

e 10-25 parts of wheat rice
bran

 5-20 parts of dal

e 2% Minerals
e 1% Common Salt




Green fodder is essential in feeding for economic milk production and it is a
cheap source of nutrients.
Proper ratio of green dry fodder should be 4:1.

Giving mineral mixture is integral part of successful herd management program.

Unconventional feed used during scarcity is Babhul tree leaves and pods, Salseed
cake, neemseed cake, fruit and vegetable wastes can be used.

Quality and Quantity of Water is important. Because Milk constitutes about 83.87 % of water.
3 kg of water is required for 1 kg of milk.

3 to 4 times a day supply is essential.



Shelter Management:

e Cattle shed should be located at
a high, well drained land.

* Floor should be hard and non
slippery and easy to clean and
dry with suitable drainage
system and ventilation.

* Cleaning, brushing and washing
of animals should be done
regularly.




Animals should be provided with fresh clean, cool and odourless water.
Moderate exercise should be given daily.

Hygiene of animal, cleaning of milk barn, cleanliness of milk should be
followed which significantly improve quality and safety of milk.

All manure should be removed daily and disposed into pit for decomposition.

It is beneficial if dairy owner keep some record regarding accounts of milk
production, reproduction, sale and purchase of animals.



Health Care Management:

* Healthy animals are vital for milk production

* Detection of symptoms is important.

* |solate the infected animals and should not come into the contact with other
animals.

* Treatment of sick animals should be done by veterinarian.

e Vaccination is important because prevention is better than care.

* Timely vaccination should be given.

 Deworming and spraying should be done to keep animals free from ecto and

endoparasites.



ARTIFICIAL INSEMINATION

Artificial insemination is the technique in which semen with living sperms is
collected from the male and introduced into female reproductive tract at

proper time with the help of instruments.

This has been found to result in a normal offspring. In this process, the semen is
inseminated into the female by placing a portion of it either in a collected or
diluted form into the cervix or uterus by mechanical methods at the proper time

and under most hygienic conditions.



The first scientific research in artificial insemination of domestic animals was

performed on dogs in 1780 by the Italian scientist, Lazanno Spalbanzani.

His experiments proved that the fertilizing power reside in the spermatozoa and
not in the liquid portion of semen. Few further studies under research station
conditions helped this technique to be used commercially all over the world

including India.



Artificial insemination is not merely a novel method of bringing about
Impregnation in females. Instead, it is a powerful tool mostly employed for
livestock improvement. In artificial insemination, the germplasm of the bulls
of superior quality can be effectively utilized with the least regard for their
location in faraway places. By adoption of artificial insemination, there
would be considerable reduction in both genital and non-genital diseases in

the farm stock.



Symptoms of Heat

*The animal will be excited condition. The animal will be in restlessness and nervousness.
*The animal will bellow frequently.

*The animal will reduce the intake of feed.

*Peculiar movement of limbo sacral region will be observed.

*The animals which are in heat will lick other animals and smelling other animals.

*The animals will try to mount other animals

*The animals will standstill when another animal try to mount. This period is known as

standing heat. This extends for 14-16 hours.



*Frequent maturation (urination) will be observed.

*Clear mucous discharge will be seen from the vulva, sometimes it will be
string like the mucous will be seen stick to the near the pasts of valva.
*Swelling of the vulva will be seen. Congestion and hyperemia of membrane.
*The tail will be in raised position.

*Milk production will be slightly decreased

*On Palpation, uterus will be turgid and the cervix will be opened.



Advantages of Artificial Insemination

*There is no need of maintenance of breeding bull for a herd; hence the cost of
maintenance of breeding bull is saved.

|t prevents the spread of certain diseases and sterility due to genital diseases’:
contagious abortion, vibriosis.

*By regular examination of semen after collection and frequent checking on fertility
make, early detection of interior males and better breeding efficiency is ensured.
*The progeny testing can be done at an early age.

*The semen of a desired size can be used even after the death of that particular

sire.



*The semen collected can be taken to the urban areas or rural areas for
insemination

It makes possible the mating of animals with great differences in size
without injury to either of the animal.

It is helpful to inseminate the animals that refuse to stand or accept the
male at the time of oestrum.

It helps in maintaining the accurate breeding and cawing records.

*It increases the rate of conception

*Old, heavy and injured sires can be used.



Disadvantages of Al

*Requires well-trained operations and special equipment.

*Requires more time than natural services.

*Improper cleaning of instruments and in sanitary conditions may lead to lower
fertility.

*If the bull is not properly tested, the spreading of genital diseases will be
increased.

*Necessitates the knowledge of the structure and function of reproduction on

the part of operator.



SEMEN COLLECTION METHODS AND EVALUATION:

Various methods of collection of semen have been devised from time to time. The older
unsatisfactory methods have gradually replaced by the new modern techniques.

There are three common methods.

1.Use of artificial vagina
2.By Electro-stimulation method.

3.By massaging the ampullae of the ductus differences through rectal wall.

The ideal method of semen collection is use of artificial vagina which is safe for
sire and the collector also.



ARTIFICIAL VAGINA METHOD

The artificial vagina has the following parts:

« A heavy hard rubber 2" lose, open at both ends with a nostle for air and water in
and outlet.

* Inner sleeve of rubber or rubber liner.
* The semen receiving cone or rubber cone.
* Insulating bag

Before using for semen collection all the parts are washed thoroughly and
sterilized properly, and assembled as artificial vagina, the rubber liner is
inserted into the hose; inverting both ends back by folding back from either
side opening, and fastening with rubber bands. Now the space between the
hard rubber hose and inner rubber liner forms a water tight compartment.
The nostle at one end of the hose can be fixed.



Jiangs




Rubber cone Warm water chamber Water inlet

Collection tube Outer casing Rubber liner



 The water jacket of the Artificial vagina is filled with hot water at a temperature of
45°C (113°F) by opening the nostle.

* The graduated semen collection tube is fixed to the narrow end of the artificial
vagina hose, and fastened by a rubber band.

 The inner side of the rubber liner on the anterior side of the artificial vagina is
lubricated with sterile jelly to a length of 3 to 4 inches.



e Air is blown through the nostle into the water jacket, to create
pressure in it, and the same is exerted the rubber linear, to
simulate natural vagina.

 The temperature of the artificial vagina is to be checked, at each
collection, and it should simulate natural vagina at mounting
time.

* |f it is too cold ejaculate may not be there after a thrust, or even
if ejaculate is there; it may be contaminated with urine, and
becomes unfit for use.



SEMEN COLLECTION METHOD

The cow or dummy is secured in service area.

The artificial vagina assembled is held at 45° angle from the direction of penis, and
the thrust is that angle.

The artificial vagina is held with the left hand by a right handed person; and when
the bull mounts the cow, the sheath of the bull will be graphed by the operator,
directing the glans penis into the artificial vagina, and then the bull gives a thrust
to ejaculate.

The operator should evince care so as not to touch the exposed past of the penis.



Semen Collection



» After the bull dismounts, the artificial vagina is taken off from penis and the air

vent is opened to release the pressure from the jacket.

 The water from the jacket is also drained by opening the nozle. This allows the

ejaculate to flow from the cone to the semen collection tube.

* The semen collection tube is detached from the cone, plugged with cotton wool,
and taken to the laboratory for examination. The rubber cone and the semen
collection tube can be protected from external contamination or heat or higher, by

covering with an insulation bag with zip.



SEMEN STORAGE

 The discovery that bull semen could be successfully frozen and stored for
indefinite periods has revolutionized Al in cattle.

* |n 1949, British scientists discovered that addition of glycerol to the semen
extender improved resistance of sperm to freezing. Glycerol acts to remove
water from the sperm cell prior to freezing and prevents the formation of
cellular ice crystals which would damage the sperm.

* There are two methods of freezing and storing semen: dry ice and alcohol
(-100 degrees F) and liquid nitrogen (-320 degrees F). Liquid nitrogen is
preferred because there is no evidence of fertility deterioration with age.
Fertility gradually declines in semen stored in dry ice-alcohol.



Frozen semen can be stored indefinitely if proper temperature is maintained.
A recent report told of a calf born from frozen semen stored for 16 years.
Fresh, liquid semen can be successfully stored for 1 to 4 days at 40 degrees F.
Semen is usually stored in glass ampoules. Other methods appear promising,
particularly the French-straw.

Several Al organizations have gone to this method exclusively. Artificial coloring
is frequently added to semen extenders in order to distinguish one breed from

another. Complete identification of the bull is required on each individual
semen container.






INSEMINATION METHODS

There-are different methods insemination in different species of
animals i.e. spectrum method, vaginal method and recto vaginal

method.



RECTO VAGINAL METHOD

* In cattle the safe and best method of insemination is “Recto vaginal method of
insemination”. Cow which is in heat is well controlled placing it in a Travis.

 The inseminator will get ready by wearing a plastic apron, gumboots and gloves.

 The semen straw after thawing (keeping the semen straw in warm water for a
minute to convert the freeze semen into liquid and the sperms become motile) is
loaded in a sterilized A.l. gun and is covered with a plastic sheath.

* The inseminator will insert the gloved left hand into the rectum after applying the
soft soap or other lubricant on the glove and back racked the animal, and the hand
is further inserted and will catch hold the cervix through rectal wall. The A.l gun
loaded with semen straw is passed.



Travis




The A.l. Gun



Recto-vaginal method of insemination

Through the vulva to ‘vagina and cervix and observed with the hand in rectum
that the A. |. gun reaches the cervix, then the semen is deposited by injecting

the gun, and after depositing the semen the gun is removed, the empty straw
and sheath are disordered.

SPECTRUM METHOD

In this method spectrum is placed in the vagina of the cow, which provides
passage outside to the site of insemination, then inseminating tube is passed
through the spectrum and semen is deposited at the cervix insemination
method.



VAGINAL METHOD

Hand is passed through the vagina and the inseminating tube is guided by

hand to the site of insemination and semen is deposited. Here there is a risk

of contamination and injury of female genitalia.
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Preparing the cow

Lateral view

Fallopian tube

Vagina Cervix (oviduct)
| | Uterus (uterine
Vufva | body & horns)

Bladder Ovary
Dorsal view Uterus (uterine
body & horns)
Fallopian tube i
Bladder [ovndt:ct]

Vagina
Vulva g




Finding the cervix Inserting the Al gun



Lining up the Al gun Reaching the cervix



Timing of Insemination for Maximum Conception

Controlled investigations were conducted by Trim Berger and Davis at
Nebraska in 1943. These and other studies show that maximal conception
is obtained when cows are inseminated between mid estrus and
the end of standing estrus, with good results up to 6 hours after
estrus.

Success in insemination timing is dependent upon a good heat detection
program. In large herds, this means assigning individual responsibility for heat
detection and a continued education program for labor. A successful heat
detection program and subsequent proper timing of insemination will pay
dividends in increasing reproductive efficiency.



Artificial Insemination of Cow

® ©) ® ®
- e .
- =i i i
1 A B C
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Dear students,

uploaded is PPT for the Life cycle of Cycas.

= cveas life cycle.pptx
PowerPoint
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VIDYA DADMAL
M7 Dec7,2021 (Edited Dec7,2021)

Dear students,
uploaded here is a PPT for the of and of gy
ﬁ Bem | Cpaqsification of Gymnosp.. . Gymnosperm-characteris..

PowerPoint PowerPoint

Link for Uploaded PPT:

https://drive.google.com/file/d/100HdoGTXz6BAK3vWkfxqpRIIEZ8NzTyR/view?usp=drive web&auth
user=0

LIFE CYCLE OF CYCAS
Unit IT Paper I1

B mgi i B

Vidya D. Dadmal

Department of Botany
Anand Niketan College, Warora
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Figure 2.47: Life cycle of Cyveas
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VEGETATIVE
REPRODUCTION

By bulbils

The bulbils develop from the axil of the scaly leaves.

» Several scaly leaves are arranged spirally and compactly
over a dormant stem in a bulbil.

'V ¥

» On detachment from the stem, a bulbil starts germination
by producing many roots towards the lower side and a leaf
towards the upper side.

» Cycas is a palm-like, evergreen plant.

> 'The plant body consists of a columnar aerial trunk
» Root in Cycas are of two type: normal tap root system

» 'The stem is thick, woody and usually unbranched. It is

» Dimorphic leaves: green, assimilatory or foliage leaf

with a crown of pinnately compound leaves as its top.
and coralloid roots

tuberous when young but columnar, erect and stout at

maturity.

and scaly leaves or cataphyllus.

SEXUAL REPRODUCTION ‘ ==

> Cyecas is the only genus of Cycadaceae which does -

not produce any female cone. Instead, several
megasporophylls arise spi-rally in acropetal
succession around the stem apex of the female plant.

Male Cone (Cycas)
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| Development of Microsporangium

It is eusporangiate type.
Few hypodermal sporangial mitial divide periclinally to
form outer primary wall and inner sporogenous cell.

Outer primary wall produce 5-6 cell thick wall of -
sporangium.

Sporogenous cell further divide and develop into
microspore mother cell.

MMC undergo meiosis division produce haploid

microspores or pollen grains arranged tetrahedrally.

Fig: Development of microsporangium i % 3 < =
Tapetum utilized for spore formation,

2=
N

TR

ST

Microsporophyll are flat Jleaf like, woody and s
brown color structures with narrow base and ‘ =
[ expanded upper porton wiich becomne poimnted

called apophysis

[i: On adaxial surface ridge like projection is present
mcitporo-

phylis On abaxial surface microsporangia is present in
group.
Each such group is called sorus.

In between these group hair like structure is
present.

ey

Oval or sac like microsporangia is sutrounded by
5-6 layers(outer epidermis or exothecium, middle
inner wall cell, innermost is tapetum )

Many pollen grain present in microsporangium.
, Fg Microsporophyll 5 Rl MEM’“W“ Expanded region of microsporophyll
| A. Entire, cone B.

mucilaginous canal and vascular bundles are
. . . Al
longitudinal section oo oo present.

~

>

| Female cone

True female cone 1s absent in Cycas

Megasporophyll are loosely arranged mn crown

On the apex of the maim stem the megasporophylls arises -
in an acropetal succession.

Megasporophyll in Cycas are produce only once in year
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Structure of ovule

Orthotropous, unitegmic and shortly stalked.
Single integument is thick and cover the ovule all side except a mouth like

opening called micropyle.
Integument consist 3 layer: outer called sarcotesta, middle called

sclerotesta, muer.

Nucellus grows out into a beak like portion, certain cell of the top of
nucellus dissolve and form pollen chamber.

Nucellus is reduced in the form of a thin papery layer in mature seeds
enclose the massive female gamectophyte.

Embryo sac/ megaspore present within nucellus.

The endosperm torm by the repeated division ot the megaspore nucleus
followed by free cell formation.

Just below the pollen chamber is present an archegonial chamber.

Cycas revolta

Ovules

Megasporophyll

Each megasporophyll is moditied foliage leaf.
Tt 1s flat body consisting an upper dissected or
pinnate leaty portion, middle ovule-bearing
portion and proximal petiole.

The are green when young but at maturity they
are fleshy and bright orange or red-colored

)

Cycadales (cycads) - Cycas spp.
megasporophylls ("carpels”).
From: Zimmermann (1930), Die Phylogenie
der Pflanzen, Verlag von Gustav Fischer, Jena.
Drawing: Karsten. Colorization: Leubner.
© 2007 Gerhard Leubner - The Seed
Biology Place - www.seedbiology.de

# In nucellus regions the nucleus of the cell enlarge
» Its cytoplasmic contents become dense and it also

increase in size.

> This cell represents the megaspores mother cell,
which undergo meiosis to form four haploid

megaspores arranged in a linear tetrad.

» Out of these four megaspores, the upper three
present towards the micropylar end degenerate,
leaving only the lowermost functional megaspore
or embryo sac cell

» This is the first cell of gametophyte.

> The archegonia develop from the gametophytic

cells lining the archegonial chamber towards the
NS . 1 d
SN micropylar end.
‘\\@» » Any cell enlarge in size and functions as
74

Ny archegonial initial which later on after repetitive

division develops into archegonum.

stages of of female
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ICT FACILITIES FOR TEACHING-LEARNING

> Department is well equipped with ICT facilities for effective teaching-learning

> In addition to View Sonic Projector, it has Cybernetix Eyeris Ix series, Intractive Device
Unit installed that makes whiteboard interactive

» It has high speed fibre cable internet facility

> It has six computers and four of them relate to internet

> Departmental faculty members use Microsoft Teams and Google Meet for online
teaching-learning

[

A Circuit / Network:b

* A closed path consisting of two or more components
interconnected by conducting paths is called a circuit.

« The components may be active or inactive or both.

Path: A single line of connecting elements or sources.

Node: * Anode is indicated by a dot.

* A node is a junction, connection or terminal within a circuit were
two or more circuit elements are connected or joined together

giving a connection point between two or more branches.

Siide 1 of 14
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Online teaching-learning with Microsoft Teams



_ DEPARTMENT OF ELECTRONICS
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Anand Niketan College, Anandwan, Warora - 442 914
HOD: Dr. G. K. Singh, Cell: 9075322625, Email: ugclasses@gmail.com

meetgoogle.cor

= CPU (Central Processing Unit) of computer functions with machine
language.

= Each different type of CPU has its own unique
machine language.

= Machine language consists of binary numbers
only.

= Remembering and using instructions written in

machine language is difficult.

| Slide 3 of 13 =
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& O Typeheretosearch X B E = @ > 19CHze NG @@ g0 o6 o, L]

Online teaching-learning with Microsoft Teams

LINK FOR LECTURE VIDEOS AND PDF FILES

1.

Digital Book link for B. Sc. Electronics Sem-V P-II:
https://ancollege.edu.in/wp-content/uploads/2022/07/C-Learning-E-Content-Module-for-
B.-Sc.-Electronics-S-V.pdf

Digital Practical Book link for B. Sc. Electronics Sem-V:
https://ancollege.edu.in/wp-content/uploads/2022/07/C-Practical-Learning-E-Content-
Module-for-B.-Sc.-Electronics-S-V.pdf

Digital Book link for B. Sc. Electronics Sem-VI P-I11:
https://ancollege.edu.in/wp-content/uploads/2022/07/C-Learning-E-Content-Module-for-
B.-Sc.-Electronics-S-VI1.pdf

S-111 P-1 U-1 PDF Files

S-111 P-1 U-11 PDF Files
https://drive.google.com/drive/folders/1eTj-
JIGYNAbXPwSrohjpRmdEG3h1lv70x?usp=sharing

S-1 P-1 U-I PDF Files
https://ancollege.edu.in/wp-content/uploads/2022/07/B.-Sc.-Ele.-S-1-P-1-U-I.pdf

S-11 P-11 U-1 PDF File
https://ancollege.edu.in/wp-content/uploads/2022/07/B.-Sc.-Ele.-S-11-P-11-U-1.pdf



https://ancollege.edu.in/wp-content/uploads/2022/07/C-Learning-E-Content-Module-for-B.-Sc.-Electronics-S-V.pdf
https://ancollege.edu.in/wp-content/uploads/2022/07/C-Learning-E-Content-Module-for-B.-Sc.-Electronics-S-V.pdf
https://ancollege.edu.in/wp-content/uploads/2022/07/C-Practical-Learning-E-Content-Module-for-B.-Sc.-Electronics-S-V.pdf
https://ancollege.edu.in/wp-content/uploads/2022/07/C-Practical-Learning-E-Content-Module-for-B.-Sc.-Electronics-S-V.pdf
https://ancollege.edu.in/wp-content/uploads/2022/07/C-Learning-E-Content-Module-for-B.-Sc.-Electronics-S-VI.pdf
https://ancollege.edu.in/wp-content/uploads/2022/07/C-Learning-E-Content-Module-for-B.-Sc.-Electronics-S-VI.pdf
https://drive.google.com/drive/folders/1eTj-J1GYNAbXPwSr9hjbRmdEG3h1v7Ox?usp=sharing
https://drive.google.com/drive/folders/1eTj-J1GYNAbXPwSr9hjbRmdEG3h1v7Ox?usp=sharing
https://ancollege.edu.in/wp-content/uploads/2022/07/B.-Sc.-Ele.-S-I-P-I-U-I.pdf
https://ancollege.edu.in/wp-content/uploads/2022/07/B.-Sc.-Ele.-S-II-P-II-U-I.pdf

DEPARTMENT OF ELECTRONICS
Anand Niketan College, Anandwan, Warora - 442 914
HOD: Dr. G. K. Singh, Cell: 9075322625, Email: ugclasses@gmail.com

10.

11.

12.

13.

14.

S-11 P-11 U-11 PDF File
https://ancollege.edu.in/wp-content/uploads/2022/07/B.-Sc.-Ele.-S-11-P-11-U-11.pdf

S-111 P-1 U-1 PDF File
https://ancollege.edu.in/wp-content/uploads/2022/07/B.-Sc.-Ele.-S-111-P-1-U-1.pdf

S-111 P-1 U-11 PDF File
https://ancollege.edu.in/wp-content/uploads/2022/07/B.-Sc.-Ele.-S-111-P-1-U-11.pdf

S-1V P-11 U-1 PDF File
https://ancollege.edu.in/wp-content/uploads/2022/07/B.-Sc.-Ele.-S-1V-P-11-U-1.pdf

S-1V P-11 U-11l PDF File
https://ancollege.edu.in/wp-content/uploads/2022/07/B.-Sc.-Ele.-S-1V-P-11-U-111.pdf

S-1V P-11 U-1V PDF File
https://ancollege.edu.in/wp-content/uploads/2022/07/B.-Sc.-Ele.-S-1V-P-11-U-1V.pdf

C&C++ Certificate Course PDF File
https://ancollege.edu.in/wp-content/uploads/2022/06/C-C-Certificate-Course.pdf
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https://ancollege.edu.in/wp-content/uploads/2022/07/B.-Sc.-Ele.-S-III-P-I-U-I.pdf
https://ancollege.edu.in/wp-content/uploads/2022/07/B.-Sc.-Ele.-S-III-P-I-U-II.pdf
https://ancollege.edu.in/wp-content/uploads/2022/07/B.-Sc.-Ele.-S-IV-P-II-U-I.pdf
https://ancollege.edu.in/wp-content/uploads/2022/07/B.-Sc.-Ele.-S-IV-P-II-U-III.pdf
https://ancollege.edu.in/wp-content/uploads/2022/07/B.-Sc.-Ele.-S-IV-P-II-U-IV.pdf
https://ancollege.edu.in/wp-content/uploads/2022/06/C-C-Certificate-Course.pdf

Use of ICT in Teaching — 2021-22

-Dr. Avinash L. Pandhare
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Dear students, Dear students,
Link of today's (18th Oct 2021) lecture is Welcome to the online mode of
attached with this post. teaching-learning.
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Avinash Pandhare
¢ 18 Oct 2021

Dear students,

Link of today's (18th Oct 2021) lecture is
attached with this post.

The lecture is in audio form.

Listen the lecture carefully. Post your queries in
the whatsApp group from 11am to 12pm.

Attachments
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B. Online Lecture and Unit Test

BASemYV

Comp English
(Syllabus & Que Paper Pattern)

By
Avinash L. Pandhare

Anand Niketan College,
Anandwan-Warora

(O @ docs.google.com/forms; (© © " ~
B oc°>: @
B ® o &
BA Sem VI (Com Eng) - Unit Test 3
BA Sem VI (Com Eng) - Unit Test 3 Questions  Responses @)  SettingiTotal points: 40
Questions Responses Settings T
T ] o o . Scores Release scores
Two or more main clauses are joined by
words (or pairs of words). These are called
_— L R L N R e PR IO PP PR o
subordinating conjunctions madhuritumsare792@gmail.com (1) 20
coordinating conjunctions sunitamagre939@gmail.com 8
C. pairing words madhuritumsare792@gmail.com (2) 30
joining words sunitamagre939@gmail.com (1) 14
madhuritumsare792@gmail.com (3) 30
Capital letters/alphabets are also called 2 madhuritumsare792@gmail.com (4) 36
madhuritumsare792@gmail.com (5) 34
bold letters
madhuritumsare792@gmail.com (6) 38
big letters
madhuritumsare792@gmail.com (7) 34
upper-case letters

Dr. Avinash L. Pandhare



C. Use of Whatsapp

Barde: B Photo

Mentoring BA llyr 2021-22 26/07/22
v You: M Photo

BSc | (PC/EM) 21-22 CE... 23/07/22 & Mentoring BA Ilyr 20... g ¢

Laxmi, Roshani, +91 78752 80...

Barde: B Recruitment of Security Sp... personal no.
BAlll Yr (B) 21-22 CEng  21/07/22 Regards!

v You: T et o omd 1 3KY.. Dr. Avinash L. Pandhare 40 ar
O fomeai,

BCom | (M) CEng 2021-22 21/07/22 g1 qu Aed arrq??r%am 3B,

v You: & et gaeT o i 3. FgTIaeNeTaT Hex-Hel geTT dr]
RugTET 0T Hdel 31mg. a1 arsra
Mentoring BA | yr 2021-22 21/07/22 S fareneaf Aetfore werer fehar

v You: &4 et qae o 1 3R sreavfiel Anfas, Fuer
AnieichreaT YfAchd Srediel St
s BAllyr ELT 2021-22 . faemff (Afew) eomaged o rehdrd
~---‘)" « You: Regular college for all under... S7FOT =T gaiaR 99t & a1,
e fRAerenter (ATTesier) 30 fameat=h

SIETEER! HIUauaTd 3Telt 3Tg. ot H1SdT
ArfesfraTett acter 30 faemeff smera.
BT SBICHITT JU IRIeT ILRATHTS] TR hell
T, ehictorft Heifdrd fohar Qerforen

AT STy ATt Hudh JreT. grel
IS U a1 JU AL URC hes LTehdl. fehar
JFe! Hel ATSAT dftheh ek IR Tesl

¥

”5;2' hdl. 9:42 am wv

© Message OO 6 O °

Dr. Avinash L. Pandhare



. ‘ BA 11l Yr (B) 21-22 CE..

Swati, +91 74473 47781, +91...

Student Satisfaction Survey (SSS) on
overall institutional performance
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English Literature

ASSIGNMENT
Dear Students,

Write antwwers of the following questions, and subenit as an Assignmsent, This
ctivity in u part of your Intermal Assessment. Submibssion is compulsery for sl sedents
Subenit your ssignments on o before 4* Apeil 2022

L Amswer ANY TW ahout

D Mow does the posm ilustrase the manner in which society forces its members
Vo play conventionsl roles by prescribing eertain Kinds of bebuviowr and
frowning upon other typer?

W) Eucliate the central kdea of the posm 4, 100",

W) Wrlte & wnmary of the poem *The Roud Net Taken'. é BCom I (M) CEng 2021-22
2L Amvwer ANY FOUR of the Auertions in about 100 words vach
o c..,..mu.,:"."n........_....,...,...,.m only admins can send messages

table and i the kitchen 10 make & poiat
W) Discuss the significance of the tile of Kamala Dus's poesn.
W) Would it be comeet 1o sy that the pom 1, 100" moves from calm sceeptance

sy o I 14 January 2022
e ~ Forwarded
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et g How to download Hall
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@ How to download Hall ti...
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Jeoteianaiat Hisactt sR HEtaTei g1 ast ga sue.

o QSIRUSIE 3qAEAL : -

ASRUS 3ucteeldl & 3Nenfores shicdta 3MuSh U Agcr BRI ald. Stenfen
B BHIBHIA AXGA G AT FATNER i35 AWM. SRS AATAT AU BT A3
AEATE @A AlGH JANER AG TS 3TEt. Al Sl aGell SR AW 3R &
Seoteiaic A= gEta Agcardl ISt glelt. 3cutfea Ateth fgst stett ava 3aurgar ughten
A1 3qW AFA FUR Eidl. FEUSIA el A 3aiia aza=n faetet goat arsiRus
3ucTeel EITER JAEE Blell. BT AABIN TR Focisat sz fafae stwtia snaen
TATET T2ATAS DAL FLel. FIASH AT TAEAAG! LRI TAE SLUeAle gt AMARUSTA
$ociSeN NUWSUA U BlSH AHeAL JAUA (ENHPEBRUET A0 AGEAER JAAAA
ferfeReEn 22tid et ot

o HTAIAATIH SUAEAL ; -

3itenfors Hict age TR Bl AR USRI IRS Blekt. 3G
UgAIAEN TSI SAESA Al JANAR ATG G g FR 3R, A AeeAT SCUEHTATS
STEIRA M= BTl ATAE GRAsT G2 TANA B0 & S IR Bl A Bl
SO SARTAT 32 HUBIc T A Bleit. A1 Hicidos ATHCEN ST Al THIER AE
gid Bt JRAUR IS R TRAFAAES Heeal ATl GIas! §i3s Awlel gal. JAN
el MU SNURTASD R0 Beel Al AT a Ul AT feria A deatett
e G gd. -l enurrEdten gRida gien aflw aRuidgs &
SEPETRAE! BT A FR2N ATNAR IUAE Bl AHAl. ARART JLDEARNS! aALAD
AN ANHS , DIBAT SUTE ! DT ATATT DHAIATE SIASARBAL 220l SV SUEL. BIRU
AT 3N FAHS, Doz A Altstiad WS fage gaonR 3uce gid. akte FBHRA B
AT U SN TOTeb Shicient igeqpetal a ottt UT ST,

o 3ttt Bidt uaH SocisHAT B AT ?
AP Bidl TAA SoeisA Alell. MAld, Bl BEL Ddcd AN SAegal.
goctsAefe fafdree uRRerdht Stenfies sich wetet =ndena aga AvenH BRI S gtell.

3Nt swidten s Rt 3w aie faagaa sustan daet d@t Jd BRA
$IASALR MGTA Ad B, SIS B AABAYAT TR 6 SURTA S B35at SO
ferferean eetia stucn gwat asRis! atn Hen S, D s SaEE 9



AW Elelt. s WRIHT ARG Al AR HiSTAATTE DA Bl A 3eferd
Saoeiai=n ferien A g ui e et suet gt

3erid, 312N UBRA AFHA SIASIAT q JAUA BIeHA, Bleis AHRTA 31
2QTAE! lelt. WieH a Focts At 21 AeHid Jetelt BIA A A B, FoASHAT HIEHAE 3T
WRIHA AR Al JATNER TSGR Eldl. ST AT alogl 22MTAT SATH TATEL TS AT
B, BIEAALAZE! U TRfHA SR A FA0NaR Fguat Senfdies BicdiA igaHa 30
BIEL e JRAUAE SR BEt aLlicat ARAA it

D 3RYAE! 3eNPep Hicht qeA FocisALAT AEl. A BRI A HiA IZH
TR BIE! GeH Baa soeisALd ARAEE Eld. d AU SR 220d 3eHa Ad JAEd. Al
Heala docisal AR A DoteAl Yolan A= 3ceid BRal AP, IS
Aonerbist ferzferie Aifies ontel sraat 3uftt =iz 3uNo1 ITUEAHAE BHHa Hdcl. BieA fbal

3 BTG AT ANBAT I3 312ft Tt Dkt Aegat.

SocisAldl IEifpa 2R, IEHAA e et el DietEs,
gocisAeta etiddl @ JarAdt uRRerd 2 acwgl sefew sidien géia Agagul st gl
aidar docisAict AAbles FAeaAucilTl 3UceEdl, debled AR Sl [KIBA,

A A S Hewa Ao wict Rd s gl

* TN, AEGH A TV ATHATAA TG : -

e it FHaa sicenar ez Frisren Fia Agcaget aaa
g5l A AP, SUGARS! A AR HROATHT UfhAd SR AlHD 20el w0 et
AAAA AT IADEETA A DAL 135 ABTAL. IZUS IEOEEATAA TS HADHATAL Elel
Jtet. SN TED et 21 BB TRANENTN, ATFGD d FO SAGATRE ctet QAT Setee qgetiat

Ffgelt 3uUm A g,

9) qTAA-Jean : -

SRHRAG A AR HROAH IHAA YA I35 IO ett. Gt ax
AT FTAAEEl 3G AT SA Fldl. BB Hide HBA FTAADPIA JFERON
T5qa 3R PRFRTE efter etavend 3et. =FHs FIAAPI AAAPNA HUIR ElHa e
YA AGAR. At AGEAT 2tel a AT SHeied ARt eften qufdia géietga Aot Aet.

Siiel & ATt A Elte=Ta QNel Aet!. A UHd [Auews Ste S HHA HH

cllotetl.

gRaftees At “Rustton steit” A Ja BT A e Hlaat. Al AER TH
HIIRA 313 S BT B ABAL

Rad suwEge e F@Edtar AR ‘A BA’ g A3 M. A ANMAHA
FASGA o I ferg eroter.

HABE plFea Alat eNercte Ruetior :=Iq’ = A Astgd qu Afote=n Yeita
EOT BTG A3 AP
e HIEREE A HeNereblet AFA el aatl.




Rgea @ SBIUATURIE HAeH A016H BRI AT e AT

R)AEI® :-
qEgd A el I e et fie™ widieR® sen. Stst
Reweaat At 3.3 9¢98 AL Ied AWHAR enaun=n Qe s elter saa. 2 enenes
3 AW AETD HRA A AP

3itentfores Hictes R ARIDHIA TR A1E FE. RATEHD Je2 Bl Heat T
TEFHRAE IRARMND 3H AWM. Sllel ABGASA Al JSAT AN XA A(ETHATS BRUATR
UGt QNS BTG AT U T AR BT A5 AP,

SAATEGD Q1A AGE Beeal A1 Aeherbia 3iefta Ag@E HAPRY asact. ==
ISR AT UTET STETST el S, ATel St Sl SOt 2Nl &1 Bt

1 BBHA AAABIHIAG! BT IUAN Hel HUAER T8 GRIAT=IA 3T,
Socisaedia sifdeicish stdola saaEgHe iocis e aidlta Bietd AR Dat.

3) FOATA : -

3itentfores swictzn Bieia Jo TaARE A Agea I St HRY, Foga
f@m=n #sis a BieA W aigs JoEHTHAS JUA AF Bl A Bl PRERERT
ST AUBIS A DIGAT A (a1 AN TANER AR BTl S35 AWl Agiosa, g &g AHga
AR BIGI=—AT FNURAATAT FAged A1ec ot

JMETAT TR AFRA de Al 3.A. I9E9 AL AR ABAT ATATI=AT
fStenan olter FgmyYl e, = e Bdisenzn Joldia Tl S Jcltst @R Biedal A
AW, D HEORE Jva 1D JeAda HEA B0 AT Het. FAON 3AfeD SR

FecA1 S AL,

J0 QAT AgHtd MU Ueb Ageral 2Mel FgUst EB geg! AT ‘AT da’
1 oNer g, gl Jvlic B dRAlel PR T BEASRIA AlS 2 AP A, AT
cTae QNENFS Bl b U HF AL

o Sitentfore wicita afiomat :-

3itentfores spicht & suggfers stonzn sfugrRuda vH Ag@yul aest A Sd. A
Bl ATt A JFATER RO URIIHA TS5 U, Al HATSERN SAFRAE
qEU T BT ST hiciat det. A Hicd gete uRona fraria aat fest Fwaren fasna
fepclt Agcayut aec B5g MU & W B,

9) JENEN SATGATZANAT 31 : -

e Hicigd Bista JAUALA I 3AE UFgel Fachad glet. AT
3ACAUZ AN DRIVR T : AT EA 3T B it A . IUTEAU EHAA AT bl2AT=ATAT
Fua aa fAea 3. qu e swicias & Scesugd Biaaie 336 faal 3 el




R) I AATSAATATAN 3 : -
BIURE AASA SAEATL Tgal a JrAIfSie azn At fepean dda
A BRU 3AEAR U AfFaedided fafdee saEa dda fowtn gaa. 2
3aeadse oAt glad. g 3aEadde FAEE e Hdga sar. FFEtda st
fawiep eienar R AZTALAE HaTAT YERTRAT 2AAB AR AISHHIA 3etl At Sctgst
ugdld [ 3w Ricois fzat B, gkt ugdsn RaAERIERa JZAAAE a2
AP AT ATA .

3) HisaAMEA3EA : -
3tEBEs Hiclel HSAANERN A Ao FIAHR AVl HISAAMEET
3TATH 3ol U BRUNHA et Bid. DD hicht g1 it Hata AgeATa € gil. I
AT AEUATINER HISTAME AU HRUAT TR NP6 Hicitat fereAton wett. At
IRSgA ARG Sasfistd e UCAHSA Hisaw IeNoeia JYagel AR
AR A : 2 ATAD YR Detl. MUABR HISAALME A 34 (L.

Q) BRJE AT a1 (BT : -
R e aaa Fae DA o1 YR TFAd HREIRID €R §9 SR
BE Bid. BHADR MU BN JE BHIHA HIA 3RA. U0 S Hictiae G A=
AERTE BRI A5 AP AGAC DRI -BRIJNENGA 31T e IHRO B .

BHANRIA PRUN-BRIEA AFHA IAA™ BIH HUA AP, AL Et Stdl Tgelt
BRI UG UGt FU[E SUBHE S35 FOTE.

Q) AT A3 : -

3itentfores wiciele AT FATAA JIFHATA FEH. TG G AAR AEART
D SIS AW, Agstidd, IcdEstia s FHNA A6 ekt N BB U BEFDIR e
3cUEA BRd 3A AT bl 31férep udtat 3cqe= dl ATl el AT,

&) mauﬁ@taasmmaagmma -

&3 AT Gt 3G Ugelld BIFANRIA ALAA! FATS T A Bl
3G UipAA BRI HAW [6a1 DI SRA AGEA Bl BIVAE! a3 HIHIR Fad:a ot
TAHUA TAAA 3. RS UG BHATGS AT St NEia SUHTA Ad A a0
ScUEa AT AERATA BIUATH AF ARCATAR UG Ughtld TNl HALAAA! FATH Tt S,
BIFSRIE UCH HRE SETqUE HAefia AGtet AL Al BHacs A TATART AR T, AR
g feattcitaelia can Agaet sifaer Ftfea stet. Rew HeuRa eun=n suEste
Al TRB AL, AR BIHATAT ATAEE TAHY AT SA.




(9) arFtw fSta@etrt atanga : -

3itentfors sidiat JElt Saard adEa Helt. A=A FFAITAA &8 TG,
WA, BRU, FEATTHRA FSaA N e s g0 3 . AR A U
BEWPIR B BIA B A G T B! HE. AN AN TSUAG! JER
Fell. uRuEll, FFaaa™ e usel FTdle BREIT ABR Tt it d B Mend
QUERIDS &1a 835 AP, AP Hiclien ANTTAE Hisdelt FaHY ASsa IR Aawt a
AAASR A ATATNGA AR BB ANt ATGE QAEIHS & &V HIOT USA.
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HTEaRAIT shifden<l AR THSH
HUgT3TEfT Shict AT 37 § dehleil
IRIIATAT S °Ul TReTd 3MTg.
GIYROTA: ' Shid! ' TgUTST dge fehdl
gfRdd-. TUT g1 9T4T el fohdl URdd-
TR GHY fehdT STHATT d&ct Segl
gt dgT ohidht FgUTdT I, TRATId =T
el ,H1eR d Sitaugdt Odsit Adi= 44,
3MER g Sila-dGdrdl U= 8101 TgUTS]
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dcehletid chradTd faife=ri=T YRdTER
URA, TATH! ATGe! gidl. a1 YR
H<h BIUATEATST HRATd T&Td>d UTtd T daT
& gidl.feesehi=an Har a1 dedrd Agcd
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11/2/2021 12:11:37
11/2/2021 12:20:28
11/2/2021 12:21:57
11/2/2021 12:22:18
11/2/2021 12:23:21
11/2/2021 12:30:14
11/2/2021 12:30:18
11/2/2021 12:30:47
11/2/2021 12:32:12
11/2/2021 12:34:24
11/2/2021 12:35:13
11/2/2021 12:35:24
11/2/2021 12:36:16
11/2/2021 12:37:48
11/2/2021 12:38:08
11/2/2021 12:40:56
11/2/2021 12:41:10
11/2/2021 12:41:28
11/2/2021 12:42:19
11/2/2021 12:42:19
11/2/2021 12:44:33
11/2/2021 12:45:13
11/2/2021 12:46:32
11/2/2021 12:47:22
11/2/2021 12:47:34
11/2/2021 12:47:36
11/2/2021 12:48:57
11/2/2021 12:53:06
11/2/2021 12:53:06
11/2/2021 12:53:07
11/2/2021 12:54:056
11/2/2021 12:54:09
11/2/2021 12:54:25
11/2/2021 12:54:43
11/2/2021 12:55:40
11/2/2021 12:55:41
11/2/2021 12:56:40
11/2/2021 12:56:45
11/2/2021 12:56:45
11/2/2021 12:57:20
11/2/2021 12:57:57

RAISTOR
SEM
U NET

18/100 Kartik
807100 Achal Balaji Salwe
92/ 100 TRvar AYFT T
68 /100 Prajkta bandu chikte
94./ 100 Mayur dhanraj chaukhe
88/ 100 sanjivani Anil Pidurkar
86/100 Sandhya sudhakar soyam
38/100 Rutuja Laxman Chaudhari
8667100 Payal Ramrao Hanwate
86 /100 Pallavi Raju shende
34/100 Lokesh Sanjay Sur
92/100 Anand Siddharth Pusate
68.£100 Rupali keshav thakare
764/ 100 Sujata Namdeo Mhase
88/100 Shejal vasnta kinnake
844 100 Shejal Dnyaneshwar kamdi
74/ 100 dhanashri prabhakar mahakalkar
84/100 Kalyani Suresh Dhengale
80/ 100 Nikhil shirpurkar
88/100 Tannu Raju Fopare
74/ 100 Sushant dilip satpute
48 /100 Himanshu wankhede
.84/ 100 Prachi Shankar sonune
507100 Achal Chikte
78/ 100 Sakshi Ashok Zile
867100 Shital Champat Dhok
527100 gaytri gunwant ekare
441100 Dipak natthu randye
90/100 Samiksha Rajesh Bhat
90/ 100 Harshada Rameshwar Gedam
78/ 100 Payal parmeshwar Nannaware
787100 Pratiksha manohar Kuttarmare
507100 Shraddha Jagadish shende
78/ 100 Sumit kailas khade
#47100 Pallavi Harichandra jivtode
741100 Tejaswini Harishchandra Jiwtode
864100 Sujata mhase
74/ 100 Nilam Ramkrushna Garate
807100 Ravina Panhalal Lilhare
QO,-I'H 00 Shraddha Jagadish shende
687100 Kishori Lohakare



11/2/2021 12:58:33
11/2/2021 12:58:35
11/2/2021 12:59:54
11/2/2021 12:59:57
11/2/2021 13:01:07
11/2/2021 13:01:19
11/2/2021 13:01:25
11/2/2021 13:01:43
11/2/2021 13:01:45
11/2/2021 13:01:50
11/2/2021 13:02:00
11/2/2021 13:02:11
11/2/2021 13:03:20
11/2/2021 13:03:26
11/2/2021 13:03:29
11/2/2021 13:03:31
11/2/2021 13:04:03
11/2/2021 13:05:01
11/2/2021 13:06:03
11/2/2021 13:06:43
11/2/2021 13:06:47
11/2/2021 13:06:56
11/2/2021 13:08:18
11/2/2021 13:09:00
11/2/2021 13:09:00
11/2/2021 13:09:54

11/2/2021 13:10:04

62/ 100
68/100
547100
441100
741100
46 100

607100
741100
781100
821100

387100
7471100
827100
707100
507100
74 /100
60/ 100
\927 100
76 /100
6521100
JAT100
787100
421100
827100
-82/100
967/ 100

_84/100

Shraddha Jagadish shende

Rupali keshav thakare

Karina dhanraj punwatkar

Kartik kishor nehare

Anuradha Haridas Jambhule

Shveta maroti rode

Kajal Nago Jambhule

Nivrutti madhukar date

Tejas Ashok Datey

Sahil panjabrao mangrudkar

Vishal Suresh Wasekar

Krushna moreshwar game

Shruti pundlik dhawas

Saurabh Gajanan Gawarkar

Rina Raju kinnake
9130822419

Shweta

Payal parmeshwar Nannaware

Karishma Tarachand Irpachi

Lokesh Sanjay Sur

Vaishnavi vinod rokade

Vaishnavi shravan chandanbatwe

Dhiraj Anandrao Nahale

Pratik Raju Date

Achal Vilas Chandanbatwe

Nivrutti
MAHESHWARI PURUSHOTTAM
WAKDE



