



















































































































































































































































































































































































Working of Half Wave Rectifier

Let us understand how a hatf-wave rectifier transforms AC into
DC.

i. A high AC voltage is applied to the primary side of the step-
down transformer. The obiained secondary low voltage is
appled to the dicda.

i. The diode is forward biased during the positive half cycte of
the AC voltage and reverse biased durlng the negative half
cycle,

ii. The finat output voltage waveform is as shown in the figure
below:

I {Pulsating]
DC Outpud

/A /A

Laad

Prirnery _ -~ Bacandary
Translormer

For better understanding, tet us simplify the half-wave circuit by
replacing the secondary transformer coils with a voitage scurce
as shown below:.

Diode

pi

UM=VSMM1

Load

For the positive half cycle of the AC source voltage, tho cirguit
effectively becomes as shown below in the diagram



OAS

out

Load
-

'Y

When the diode is forward biased, it acts as a closed switch. But,
during the negative half cycle of the AC source voltage, the
equivakent circuit becomes as shown in the figure below

o L

Load

V.,

When a diode is reverse biased, it acts as an open switch. Since
no current can fiow to the koad, the output voitage is equal to
Zaro,

Half Wave Rectifier Waveform

The half ways reciifier waveform before and after rectification is
shown bolow In the figure
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Half Wa ifier Capacitor Flliter

The output waveform of a hel wave rectifier is a puisating DC
weaveform. Fiiters in half wave rectifiers ars used to transform the
pulsating waveform into constant DC waveforms. A capacitor or
an inductor can be used as & filter.

The circuit diagram bolow shows how a capacitive filter is used
with half wave rectifier te smaothen out a pulsating DC waveform

_ | -y {Pulsating)
ac " -~ BE Output
Do
+ +
JANIAN Bl |8 " tmaz DL
SN 2,
Primary —- — Secondary
Transalonmer

into a constant DG waveform.

Half Wave Ractifiar Formula

Ripple Factor of Half Wave Rectitier

Rippte factor determines how weii a half wave rectifier can
convart AC voltage to DC voltage.

Rippie factor can be quantified using the following formula:




(Frmsf .
¥= -
i"'rdc

The ripple factor of a half wave reclifier is 1.21.

EfMiciency of Half wave rectifier

The afficiency of a half wave rectifier is the ratic of output BC
power to the input AC powaer.

Tha efficienpy fermuia for half wave rectifier is given as follows:
g
P.'h"

RMS value of Hali Wave Rectifier

The RMS vaiue of the load current for a half-wave rectifier is
given by the formuia:
j.lH

-F.'un = =y

Form factor of 2 Halt wave Rectifier

The form factor is the ratio batween RMS value and average
value and is given by the formula;
ERS AT THE

Frarm Fietur = '
Averaoe Valoe

Applications of Half Wave Rectificr
Here are a few common applications of half weve rectifiers:
- They are used for signai demedulation purpose

. They are used for rectification applications
. They are used for signat peak applications



Advantages of half-wave rectifier:

Half wave reclifier is a simpla circuit.
» 1t has a tow cost.
« We can easy to use it.
- We can easily construct.
- 1t has a tow number of componont, therefora it is cheap.

Disadvantages of Half Wave Reetifier

- Power toss
- Low output voltage
. The oulput contains a tet of ripples.
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AlM:

. Te construct a fult wave rectifier and show that that Alternating Current is
rectified into a Cirect Current

Introduction:

The process of cenverting the AC current into DC current is celed
rectification.

A full wave rectifier is a type of rectifler which cenverts both half cycles of
the AC signal into pulsating DC signal

Working Theory of full wave rectifier:

The cenfra tapped full wave rectifier uses a centre tapped trensfarmer to
convert the input AC voitage intc output DC voltage.

When input AC voltage is appliad, the secondary winding of the centre
tapped trensformer divides this input AC voltage into two parts: positive
and negative.

Buring the positive half cycle of the input AC signal, terminal A become
positive, tesminal B become negative and centre tap |5 grounded . The
positive terminat A is connected o the p-side of the diode D1 and the
negative terminal B 1s connected to the n-side of the diede D1. So the diode
B is forward biased during the positive half cycle and allows electric
current through it.










Advantages

- High rectifier efficiency
« Low power loss
- Low nppies

Material required:

Centre tapped transformer: When an additional wire is connected across
the exact middle of the secondary winding of a transformer, it is known as
a centre tapped transformer.

Diode: A diode is an electronic component with two electrodes. It allows
electricity to go through it ohly in one direction.

Registor: The rosistor 5 a passive electrical component to creato
resistance in the flow of electric current.

LED: An LED produces light when electricity fiows through.
Sotdedng tron: To solder the various compenents used in this project.
Capacitor: A capacitor is & two-terminal, electrical component. Alang with

resistors and inductors, they are one of the most fundamental passive
COMponents we Lso.

D R1

+a ' T " Circuit Diagram

Centre tapped full wave rectifier



Characteristics of Full Wave Rectifier

The characteristics of a full-wave rectifier are discussed beiow,

- Ripple Factor

. Form Factor

- DG Qutput Current

+ Peak Inverse Voltage

+ Root Mean Square Value of Load Current IRMS
Rechfier Efficizncy

Ripple Factor:

The ripple factor can be defined as the ratio of npple voltage and the pure
DC voltage. The main function of this is to measure the existing ripples
within the ofp DC signal, so based on the ripple factor, the DC signal can
be indicateq. When the ripple factor is lngh then it indicates a high pulsating
DC signal. Similarly, when the ripple factor is low then it indicales a low
pulsating DC signal.

¥ = J(Vrms/Vg)¢ -1
YWhere, ¢ = 0.48,

Form Facior

The form factor of the full-wave rectifier can be defined as the ratio of RMS
value of current and DC output current.

Form Factor = RMS Value of Curreat /BC Qutput Current.
For a full-wave rectifier, the form factor Is 1.11

D Output Current

The flow of current in both the diodes like D1 & D2 at the o/p load resistor
like RL is in the same direction. S0, the ofp current is the amount of the
current in both the diodes

The current generated through the 1 diode is Imex/m.

Tho current generated through the 02 diode is maxy,

So, the o/p current itoc} = 2tmax/a.



Where.

‘Imax’ is the max DC load current

Peak Inverse Voltage (PIY)

Peak inverse voitage or PIV is also known as peak reverse voltage. i can
ke defined as when 3 diede can withstand maximum volage within the
reverse bias state. f the applied voltage is higher es compared with the
PlV, then the diode will destroy permanentiy.

PIV = 2V4 max

DC Output Voltage

The DG ofp voitage can appear at the load resistar (RL) and that can be
aiven like YO = 2V max/r.

Wihere,

Vo 18 the max secondary valtage.

LITES TS
The root mean sguare value of the load current of a full-wave rectifier is

trwy= tmiv2
Vs
Root mean sguare value of the o/p load voltage of a full-wave rectifier is

Viws=Irws2 it = Im/v2<RL

Rectifier Efficlency

The efficiency of the rectifier can be defined as the fractlon of DT ofp
power & tho AC Up power. Rectifier efficiency indicales how efficiently
converts AC imto OC. When the ractifier efficiency is high then It is calied
a2 good rectifier whereas the efficiency is low then it is called an inefficient
rectifler.

H = Output Puc FInputiP ach



For this rectifier, the efficiency is 81.2% and it is double as compared wlth
a half-wave rectifier,

Advantages
The advantages of a tull-wave rectifier include the folowing.

- The ripple frequency is two times tho input frequency.
. Efficiency is higher.
. The [arge DC power output.

Ripple factor is less.

. The ripple voitage is low and the higher frequency in case fuli-wave
reclifier so simple filkering circuit is required.

Higher cutput voltaga,
«  Higher transformer utilization faotor.
. Utilizes both halves of the AC waveform.
- Easier to provide smoething as a result of using the ripple frequency.

Disadvantages

Moro complicated than half-wave rectifier.

 reguires more diodes, two for centre tap reetifier and four for bridge
reclifier.

. PV rating of tho diode is higher.
Higher PIV diodes are larger in size and too much costiier,
The cost of the centre tap transformer i high
Applications
Mobile phones, laptops, charger circuits.
Unintarruptible Power Supply (UPS) circuits to convert AC to DC,
Our home inverters convert AC ta DC.
LCD, LED TVs.
. Car Altermator to charge the batteries during the running of the car












-When the ON- OFF switch is pul in the on position the snpply is nn and
the fllament of the cathode ray tube get suitable heating The cathade
then start emitting eleetren's. Accelerating voltage can be applied to the
accelerating anade by adjusling the accelerating vollage controls |
Separate controls are provided for coarse and fine adjustment The value
of accelerating voitage ean be measured by he acceleraiing voltage
(E2.C) voltmeter .The beam can be focused with the FOCUS control and
it's brightness adjusted with the INTENSITY cantrol

When a sharp bright point focus 15 obtained in the middie of tho screen
the DEFLECTING VOLTAGE SWITCH is tumed 1o be X- plate with
the help of X- voitage eontrol regulator the AC voltage applied to X-
plate is adjusted 1o obtain a line 2-3cm long

Similardy the y- deflection switch and ¢ontrol can be used . The value of
AC voltage 15 measured by the A,.C volimeter .

To appiy the magnetic field the cathode ray tube is placed axially in the
suitabie position within the long ciosely wound solenoid and the
soicnioid is connecied to the power supply unit between the two
terminals marked SOLENOID.The sclenoid current can be adjusted
from low to high valne with a regulating control. The ean aiso be reverse
with @ switch marked REVERSE. The value of current is read with the
D.C of ammeter .

TRODUCTI

E/M of an electron by Helical solenoid method:




in the Hetical mmethod, a cathode ray tube is fnserted in a solemodd and
e/m determined from the eondition for focusing defected electrons to a
spot in the screen.

This has been modified by substituting alternating eurrent in the
sofenoid and sirnnitaneously snpplying a voltage ko the deflection plate
proportional to the solenoid current us a result ali elecirons moving
spiral of the same radins and the pattern observed is portion of a
cirele{provided the beam has been properly eentered) . By adjusting the
solenoid current untl a full eircle just appeared e/m may be deduced.
The result obtained were consistant with those of ihe method using
direct current, but were 6109% low. The discrepancy was Iraced to nsing
the distance {rom the screen to the sear of the deflection plate in the e/m
formulae, whercas an znalysis showed it should be measured to the
centre of the piates, e/m we also prodeced from the magnitude of radius
of the displayed circle,

» Why do we calculate ¢/m ratio?

The measuring of e/m ratie of an eleciron wag very important 5o thal
physics could gain a better understanding of this partiele. ln the
beginning of 1900 it allowed scientists 1o gain a better understanding of
this newly discovered panrticic. The experimenl uses equations from
cireuiar molion and forces on eicelrons in magnetic field which is a part
of AS physies syillabns as well as being in a wming points in a physics
module. The experiment needs a fully darkened space. A tcacher minsi be
present at all times during this experiment duc lo high voitages (o (he
clectron gain in the fine beam tube.

In the E/M tatio e=tnagnitude of the charge of an eieetron in eclumbs
and m=mass of en clectron in Kg.












=176 x 107emwpgm = 528 x 107e. s nfgm

THEORY
DETERMINATION OF ¢/i:
The value of e/m for an electron ean be deterrmined by Busch method or
Helizcal method or long solenoid methed by making use ol a cathode ray
tube. The electrans ernitied by the cathode and coliimated by Lhe grid or

accelerated by applying a suitable positive potential to the anode system.
These are broughl to a sharp point focus at the eentre of the screen.

If ¥y is the aecelerating voltage, then the velocity ¥ aeguired by the
eleetrons 15 given by
1

5 my? = eV,

||z
Ory = t¥o
m

Il't is the distanee between the centre of the defiecting plate of the
cathode my tube and the eentre of the screery, then
] !
I= —=
v EE'vn
Im

In 5] unit | is in metres, m in ke, V u voils aod e in coulomb.

It an alternaling eurrent potential difference iz applied either across the
X or Y deflecting plaies, then due to the alternating electric field, 2 force
acts om Lhe electron heam at right angles to the direetion of the beam.
Under the aetion of two perpendicular forces, one due to the acecterating
vollage and the other due to the alternating potential difference, the
eleetronl beam has a parabolic path. The electrons along lhe parsbolie



path with inereased trausfer velocity as they pass through the deflecting
plates after which they travel alang straight line s that the beam on
reaching the screen sweeps back and forth tracing out 2 staight line.
Tivs Hne is hurizontal if the alternating potential differenec applied
across the X-plates aud vertieal if the potential difference is applied
acrass the Y-plates. The length of the Jine depends upon the magnitude
of the zlternating potentia) differcnee.

Finzlly a megnetie field is applied with the help of a long elosely wound
sofenoid o such a way that the lines of megnelic force are parallel to the
axts of the cathode ray tuhe . this fleld, therefore,doesnot affect the
forward molion of electron 1., their Jongitudinal veloeity bul acts on the
transverse motion and the electrons describe a eircular path due to this
transverse velocity. The resultant of the combined uniform eircular and
unifarm liocar mefion is that the eleetrons Wravel along = helical path in
the hube.

ITB is the strength of the magnetic ficld and V' the ransverse velocily of
an glectron , then the equilibrium equation is given hy

. my?
Bey = ——
r
Where r is the radius of the circular path aiong which the path moves,

Y £
s —=m=B—
r m

Now "': = ¢, the angular velocity depends upon B only aud is constant
for a given value of 8.

= time period to deseribe the eircle



Zm Zem
T= —=
(N Be

—-{1)

The value of B is adjusted to make the time T of ¢leciron to go once
around a circular paih equal io the ume [ to travel forward a distance 1
froma the eentre of deflecting plates to the screen as given in relation {i).
As this conditiou is independeut of ransverse velagity, il halds true for
ail the eleczons and therefore all the clectrons again collect on the axis
and foeused at a Huoy point on the screen i.c. the line again reduces top a
point focus.

Such & condition may be obtained again for higher value of B when the
tme period T = 1/2 or 1/3 cic of the time i,

Thus we may ohlained a number of foci by varying B if B, is the
minimum value of B for which this condition is obained, then

Zmm _ ]
B
" 22y,
m
e 8V,
= EEF — {i1)

The magnetic fleld By along the axis of a long elosely wound solenoid In
5.1, units (Tesla} is given hy

E,;E% ii-l{{:ﬂﬁ i, ~ co505)

Where 8, and 8; are the angles subtended at the eeutre by the
extremities of the selenoid and

Mg = 47 X 1077 Weher/Amp-metre

N= Total nuinber of turns



| = Cutrent in Amps.
L= Length of the solenodd in metre

When the cemire of the selenoid coincides with the centre of deflecting

plates
8; =0andB,=n-—0
“DNI l-luNI .
Al = — = — —
B oL 2cas 8 3 cas 8 — (iil)
If R is the radius of the soleuwoid, and D its diameter then
L/ 2 L/2 L

cosd =

R+ (G VY

Substituting the value of Bafram (ii1}in eq {ii) we have

Z

—

E_".-Ful["-l-ﬂ L
m 272

m iy Nicos B
Substituting the value of po/da= 107

_Va[ L

— T

B
m [? |MicosB

]2}{5:{1!}‘3

_wv¥a

= M —

I£

L

— L3
Where K=5 x 18 icosD

If Ix is the distance from the centre of x-deflection plates to the sereen
and ly cerresponding value for Y- plates ,then

Far X-plates



Kx =5 x 107 (mx-l;usa)

And for v -plates

= 5 x 1013
Ky =5X (Nij,msﬁ)

PROCEDURE

1. Place the solenoid m the East-West direction so that the horizontal
component of carth’s magnetic field may cxerl a force at right
angles lo the direction of motion of the electrons and impart a
circilar patk to them. Place the cathode ray mibe eentrally iuside
the solenoid 80 that the axiz of the CRT into the power supply
umits in its socket . Conneet the solenoid between the two
terminals marked SOLENOID . switch on the power supply . apply
a suitsble aceelerating voltage by adjustmg the ACC, VOLT .
CONT. obtaint a bright point spot on the centre of the screen by
adjusting accelerating voltage, foeus , and intensity eontrols .

2. Pul the DEFLECTING PLATE VOLTAGE switeh to the X-plate
position and adjust the X-VOLT CONT to apply 1 suitable A C 1o
produce a horizontal line 2-3 cin long on the screen

3. Now switeh on the curent in the solenoid so as to produce a
magnetic field along ils axis . Adjust the valye of the current till a
point focus 1s agam obtained on the screen. Note the valuc of the
currentt . Also note the value of accelerating voltage . Reverse the
eurrent in the salenoid hy the RBVERSE switch and again adjust
it’s value , till a point focus is obtzined .



~

4. Take a number ef observations hy changing the accelerating
voltage and adjusting the solencid cument corresponding to each

voltage,
5. Now put the DEFLECTING PLATE YOLTAGE SWITCH ta the

Y-plate pasition and adjust the Y-VOLT CONT to apply a suiiable
A.C.to produce a vertical ine 2-3 cm long on the screen and again
tzke a number of observations.

BSE A AL N
Length of sclenoid L =0.45m

Mean effective diameter of solencid = 2R = D=10.5%10.5"%m

Total no. Of turns in the salenod N = 3000

Mean distance of the X- plates from the screen [, =
130mm=0.1m

Meaa distance of the Y - plates from the screen {, =
140mm=0. [4m
[All of the above data for the solenoid and the CRT is generally
provided by the manufaclurers |

LfZ [ 0.45

= e e e
cost RE+z)2 VBZ+L2 \f(10.5 107 +{045Y

0.45 045
T V1l02Z8x107%+0205 0462
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L T

Cosf = ),974

Ky =5 x 10% (lef:rnsﬂ) :
Ky = 5x 107 (3nnn xifx us?q) ;
e = 510 () f
Ky = 5 x 1853 (D.00 t54) &

Ky = 8.0877 x 10%*

[Ky = 0.77 x 10" - !

K=,r=5x1EI”( : )

HI_._rEusﬂ

8.45
=5 % 1013( )
Ky 3060 x 0.14 x 0,974

D.45 J
4(9.08

K, = 08,0855 x 18'°

Ky=5xil}13(

K, = 0.55 x 10™]

OBSERVATION:

No |ting amperes(T)
voltage
in
volis(V,)

8. | Accelera | Horizoutal X-deflection carreut in




Forward | Reverse IZ
1 [V 24x0.02=0 | 25x0.02=0 (.24 0.7Tx
A8A 54 0 1011 x
2408 O =
1924 .1 =
lnll
2 30V 27x0,02=0 | 28x0.02=0 .30 . [T x
SdA S6A 25 1011 x
2148. 7 =
1654. 4 x
lﬂ:l:l
3 [NV 27x0.02=4 | 28x0.02=D .34 0.77=
S4A S6A 25 1011
2214 8 =
1705. 3 »
1{_.11
_ |
S. |Accele |Horizontal Y-deflection Yo letm=k. Y0 -
N [rating |current in amperes(l) 12 - Y
0 | yoitage 0
in
volisg
Vo)

Forward

everse

Me
an




(
Ip)

1 600V | 14x0.02 |14x0.02 | 0.2 |0.0 [ 769 [0.55%101 ' x76923
=284 [=0.28A |8 8 |23 =4230. 71011

2 650V [15x0,02 [15%0.02 [0.3 [0.0 722 [0.55x10 172222
=034 |=0.3A 9 122 |=3972.2x1011

3 |680V | 15x0.02 [15x0.02 [0.3 (0.0 |755 |0.55x101 x7555.5
=034 | =034 9 |55 |=4155.5x1p11

Dbserved Mean efm for vertical X-defleetion =. 1761.3x1011

Conlomb/kg

Actuad value of efm =1.758820x 101t

Coulomb/kg

Percentage error = DObserved value - actual value x100
Actual vaiue

= 18613 %

Observed Mean efm for vertical Y-defleetion =4119. 51011

Coulombykg

Actual value of ¢/m =1.758820% 1011

Coujornb/kg

Percentage error= Observed value - actval value %100

GRAPH:-

Aemal value

= 16613 %



GRAPH:-

we can also caleulate the mean value of };Fi‘-‘- by piotting a graph .To piot
o

the graph take Accelerating voltageV, atong X- axis and and square of
current through solenoid idalong Y- axis .Draw two separate graphs for
X- deflection and Y- deflection currents The graph is straight iine as
shown in the figure . Take two point A and C on the gravh and draw a
right ingied triangle as shown then

Slope of the graph = AB/ BC =13/V,

Therefore
BC/AC= 2
[ﬂ'
T y
| o
o J:rfj‘;

Reeord (i} =2 from X- deflection current graph.— BC/AB = o/m =
a
Ky = coui/kglcg™)
= coul/kgl{ckg™1)



(ii) 2 from y- deflection current graph. = BC/AB =
[

e/m =K, o - coulfkelckg 1)

1§

PRECAUTIONS:
The solenoid should be piaced in the East-West direction .

The eiectron bearm must be placed centrally inside the solenoid.

The eiectron beam must trace a iine 2 to 3 cm fong on the
screen before the magnetic fietd is applied.

The line trace of ejectronic Hbeam rmust be brought to a point

focus by applying the magnetic field in one direction and then
by reversing the current,

Reading must be taken by applying the eiectric field between X-
plates as weii as Y-piates,
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The schematics, for transferring electricity wirelessly to glow an LED , is simple and can be seenin the below
diagram, it has two parts, Transmitter, and receiver. At Transmitter side, the coils are connected across the
collector of the transistor ,3@turn on both sides. And the receiver is constructed using three components :-

Transistor, Resistor and a centre tapped air core inductor or a copper coil. Receiver side has an LED
connected across the 3@ turns copper coil.

=
. un 8.:5
1.5V VCC Magnetic = F¥oo
7
La]
T1
onNa2D.
R1
GND =
Transmitter Reciever
Cfrcuii*Digesf



Here the Transistor used in NPN transistor, any basic NPN transistor can be used here like'BC547. | Lot
1.COLLECTOR "\
2.BASE ==
3.EMITTER

Coil is the crucial part in wireless energy transfer and should be built carefully. In tis project , the Coils are made using

copper wire of 29AWG. Center tapped coil formation is done on the transmitter side and a cylindrical coil wrapper
like PVC is required to wind the coil.

For the transmitter, wind the wire till3@ turns, then the loop for centre tap connection and again make3@ turns of
coil. And for the receiver, make a 3@turns of coil winding without the centre tap.
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Chapter No:-2
INTRODUCTION

Rain Alarm Proped s g simple but very wsetul project that detects Rin iRain Water) and atomatically

mggers an alarm of buzzer. Water i a basic noed i every one's hite, Saviny waler and proper usage of
water s very impontant. Here s an easy project which will give the alanm when there s ram. so that we can
make some actions tor rain water hanvesomy and also save the ruon water for using it later. With the help of
siving this ran water through ram water harvesting. we can increase the levels of underground water by
using underwaier recharge technique. Rum water detector wall dewect the nan and make an alen: rain water

¢rtectorn s usad i the weliuble Crcunt of run water detector which can be constructed at low cost irmigation

field. home awtomation, communication. automohles e Here s the simple and arigation field. home

Ao maon, aommunicaton, amtomobles ek,
Componentis

I Ruin sensor

2. 555 Timer IC

3. NPN Tranasor BOSAT

4. Resistors (470, 10DK and 1k ohm)

S Capacitor ¢ 10uh)

6H Busrar
7. Battery 'h
Components For PCB Design:

I Laser prantes

2 Electne lron

1 46 slicka

4 Lgud of terne chlondeiCli ke
S M dnll machme

o L rosin




CIRCUIT DIAGRAM




WORKING PRINCIPLE AND OPERATION

Ioas a very simple i alanm arcuit which is desigeed using mamly a Wansstor, waler sensor and a 555
umer 1IC. Whenever there s o ran, ran drops talls on the mun sensor, and as vou can see m the duagram ot
rn sensor. water on min sensor would shont the Point A and B. A soon as Pomt A and B become shont, o
pisitive voltage would get applied on the base of Fransistor Q1. through the resistunce R4 Because of the
voltuge at the base. wansistor becomes ON tnmiadly o was i OFF state), amd current stanted tlowang torm

collector 1o emitter.

Now Reset PIN 4 of the 555 Tuner. gels a positive voltage and 555 timer 1 becomes ON and Buzzer stants
beepmg, Here we should note that iitilly there wis no positive voltage t Reset PIN 4 of 555 1C, as 1t was
(: panected w the ground throwgh resistance RS (4. 7K and 555 1C only works when Resel pin gets positive
vollage,

Here we can see that 355 Tuner IC has been contigured s Astable mode so that Buzzer generate a
oscillating sound (means pawodically on and off ). This oscllation trequency can be controlled by changing
the value of resistar R2 anfor capucitor CL Pin S conteol Pine should be connected w ground through o
Dlut capaciior. Ressstor R3 and R4 has been used 10 control the tansastor's collector and base currem
respectively.

Ram sensor should be Kept e 30-40 degree trom the pround. so that water cannaot stay on i, tor the long
ume, this will prevent the alam w going on tor a long nme

How o Rain Sensor Works:

A ran sensor s an automated devece thal shuts ot vour lawn umigation svstem every ome o rans. s a
relauvely cheap device thal can save up o 45 parcent of vour waler bills, help protect the environment and
conserve water. A vatn sensor i mountad outdoors away Bom wees and root over hangs so thi it can collect

rawater without obstruction. A ran sensor can esther be wired or wirelessiy aached mto o Liawn imgation

system




ADVANTAGES

I Uonserve Wata

2 Present Discase Daminge and Nutrient Loss:
It

E

Save Money on Fermhzer

s

Increase the Lite-span of vour Imgiation Svstem

"o

Prevem Gromndwater ad Waterways Pollutaomn

APPLICATIONS

I the imgation, o wall darect the i snd unmeduiely alon the Lyma

—

() Inautomohiles. when the ram detectn detects the ran i will smmediately scuve the wipers and mionm
the dniver.

Cln commumcations. t will boostthe power of the antenns and screase the agnal stenpth to send or
recetve the signals

o nommsl howse hold

© Thas canalso be used it there is a chemical rmn also.
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The enntle ot is project “RAIN ALARM WITH CLOSING FACILITY™ progect w essential tor terilizer and
cottage mdustries, The muun purpose the project 18 1o avord mental stress and o the prevent material from

rann. Thas is project can construct castly usimg sample electonios componenlt
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TITLE OF THE PROJECT:

e Structure and Functions of
Chloroplast

OBJECTIVE OF THE PROJECT:

e CHLOROPLASTS work to convert light
energy of the sun into sugars that can
be used by cells. The entire process is
called photosynthesis and it all
depends on the little green chiorophyll
molecules in each chloroplast. Plants
are the basis of all life on Earth. They
are classified as the procedures of the
world.

CONTEXT INVOLVED:
® INTRODUCTION OF THE CHLOROPLAST
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e DISCOVERY

e CHLOROPLAST DNA

e STRUCTURE

e FUNCTIONS OF THE CHLOROPLAST.

MATERIAL REQUIRED FOR THE PROJECT

e Phone, word app, rough notebook,
pen, pages.

BRIEF DISCUSSION OF THE PROJECT WITH
RESOURCE OF INPUT FROM:

e BOOKS AND INTERNET

INTRODUCTION: A chloroplast is a
type of membrane bound organelle
known as plastid that conducts

photosynthesis mostly in Plant and
Algal Cells.
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Plant cell having chloroplast

The photosynthetic pigment chiorophyill

captures the energy from sunlight,
converts it, and stores it in the energy
storage, molecules ATP and NADPH while
freeing oxygen from water in the celis.
The ATP and molecules from carbon
dioxide in a process are known as Calvin
cycle. The number of chloroplasts per cell
varies from one in unicellular algae up to
100 in plants like Arabidopsis and wheat.

A Chloroplast is characterized by its two
membranes and a high concentration of
chlorophyll. Other plastid types, such as
the leucoplast, and the chloroplast
contain the little chlorophyll and do not
carry out photosynthesis.

rl
vl ““\ 9° _,.i
!0 ;5




Chloroplast like mitochondria, contain
their own DNA, which is thought to be
inherited from their ancestor — a
photosynthetic cyanobacterium that was

regulated by an early eukaryotic cell.
Chloroplasts cannot be made by the plant
cell and must be inherited by each
daughter cell during cell division.

The word chloroplast is derived from the
Greek words Chloros , which means green,
and plastes, which means “the one who
forms”.

Discovery :

The first definitive description of a
chloroplast was given by Hugo ven Mobl
in 1837 as discrete bodies within the
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green plant cell. In 1883, Andreas Franz
Wilhelm Schimper would name these
bodies as “Chloroplastids”. In 1884,
Edward Star burger adopted the term
“Chloroplasts”.

CHLOROPLAST DNA: like other

types of plastid, contain a genome

separate from that in the cell nucleus. The
existence of Chloroplast DNA was
identified biochemically in 1956, and
confirmed by electron microscopy in 1962.
The discoveries that the chloroplast
contains ribosomes and performs protein
synthesis revealed that the chloroplast is
genetically semi —autonomous.Chloroplast
DNA was first sequenned in 1906. Since
then hundreds of chloroplast DNAs from
various species have been sequenced, but
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MICROSCOPIC VIEW OF CHLOROPLAST

Plant Cell Chioroplast Structure

oy (i)

Stroma
Lamellaes

Intermembrans
Space

x Granum
(Stack of Thylakoids)

STRUCTURE OF CHLOROPLAST
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They are mostly these of load plants and
green algae, red algae and other algal
groups are extremely under represented,
potentially introducing some bios in views
of typical chloroplast DNA structures and

content.
ALL chloroplast have at least three
membranes systems — The outer

chloroplast membrane, and the thylakoid
system. Chloroplast that is the product of
secondary end symbiosis may have
additional membranes surrounding these
three. Inside the outer and inner
chloroplast membranes is the chloroplast
stroma, a semi-gel like fluid that makes up
much of a chloroplasts volume, and in
which the thylokoid system floats.
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The chloroplast double membrane is also
often compared to the mitochondrial
double membrane. The only chloroplast
structure that can consider analogous to it
is the internal thylokoid system.

OUTER CHLOROPLAST MEMBRANE:

The outer chloroplast membrane is a
semi-porous membrane that small
molecules and ions can easily diffuse
across. However, it is not permeable to
large protein, so chloroplast, polypeptide
being synthesized in the cell cytoplasm
must be transported across the outer
chloroplast membrane by the TOC
complex or transpolar on the outer
chloroplast membrane.

The chloroplast membranes sometimes
protruded out into the cytoplasm, forming
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a stromules or stoma — containing tubule.
Stromules are very rare in chloroplasts,
and are much more common in other
plastids like chromoplasts and amyioplasts
in petals and roots, respectively. They may
exist to increase the chloroplasts surface
area for cross membrane transport,
because they are often branched and
tangled with the endoplasmic reticulum.

Intermembrane space and peptidoglycan
wall: _ Usually , a thin intermembrane
space about 10-20nm thick exits between

the outer and inner chloroplast
membranes.

Glaucophyte algal chloroplasts have a

peptidoglycan  layer  between the
chloroplast membranes. It corresponds to

the peptidoglycan cell wall of their




INNER CHLOROPLAST MEMBRANE:

THE inner chloroplast membrane borders
the storma and regulates passage of
materials in and out of the chloroplast.
After passing through the TOC compiex in
the outer chloroplast membrane,
polypeptides must pose through the TIC
complex which is located in inner
chloroplast membrane.

Peripheral reticuium:

Some chloroplasts contain a structure
called the chloroplast peripheral
structure it is often found in the
chloroplasts of C4 plants, though it has
also been found in some C3
angiosperms and even some
gymnosperms.




Its purpose in thought is to increase
the chloroplasts surface area for cross-
membrane transport between its
stroma and the cell cytoplasm. The
small vesicies sometimes observed may
serve as transport vesicles to shuttle
stuff between the thylakoids and
intermembrane space.

Stroma : the protein rich alkaline,

aqueous fluid within the inner chloroplast
membrane and outside of the thylakoid
space is called the stroma, which
corresponds to the cytosol of the original
cynobactariaum. Nucleosides of
chloroplast with plastoglobuli, starch

granules, and many proteins can be found
floating around.
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The cation cycle which fixes CO2 into G3P
takes place in the storma.

Chloroplasts have their own ribosomes,
which they use to synthesize are about
two- thirds the size of cytoplasmic
ribosomes. They take mRNAs transcribed
from the chloroplast DNA and translate
them into protein.

Thylokoid system: They are small

interconnected sacks which contain the
membrane that the light reactions of
photosynthesis tale place on the word
thylokoid comes from the Greek word
Thylolos which means “Sack”.

Suspended within the chloroplast
stroma is the thylokoid system, a
highly dynamic collection of
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membranes sacks called thylokoids of
membranes sacks called thylakoids
where chlorophyll is found and the
light reactions of photosynthesis
happen. In most vascular plant
chloroplasts the thylakoid are arranged
in stacks called grana.

There are two types of thylakoids —
granal thylakoids , which are arranged
in grana, and stromal thylakoids , which
are arranged in contact with stroma.
Granal thylakoids are pancake- shaped
circular disks about 300-600 in
diameter. Stromal thylakoits are
helicoid sheet that spiral around grana.
The flat tops and bottoms of granal
thylokoids contain only the relatively
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flat protein complex. This allows them
to stock tightly , farming grana with
many layers of tightly oppressed
membrane, called granal membrane
increasing stability and surface area for
light capture.

.
~

Chloroplast visible in the cells of a
mess.

v

cattess 1 Wome?

goﬂ- Jammu

~ parad®

OO0 0000000000 OoODOoODODB0OD0OD0OO0ODO06BO0OD0ODO0OO0OCO0CO0O0O0




Functions:

e Absorption of light energy and
conversion of it into biological energy.
¢ Production of NADPH2 and evolution
of oxygen through the pores of

photosys of water.

e Breaking of 6 carbon atom compound
into two molecules of phosphoglyceris
acid by the utilization of assimilatory
powers.

e The most important function of
chloroplast is to make food by doing
photosysthesis.

e Light reactions takes place in the
membranes of the thylakoids.

*f{? print “m;WO me?

\\eg oy
6o ?'Pcas'ade AnE




Conclusions:

Plant cells have certain distinguished
features including chloroplasts, cell wall
and intracellular vacuoles.

Photosynthesis takes place in
Chloroplasts, cell walls allow plants to
have strong, upright structures, and
vacuoles help regulate how cells handle
water and storage of other molecules.

Precautions followed:

e Data should be reliable
e To the relevant.

e Language should be simple and easy to
understand.

e Pasted pictures should be clear.
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Name 4 Neha Tholewe .
Semestes, o T+ ( B-S-c Medical)
Rollno 2 13-

Registration Nc:
Teacher In chaage uf lhe pta ctiu:al Group ..

1. Title of the Project- Ltje fornms -
2. Objectives of the Project:-
3. Context involved:-

4. Materials reguired for the project- Thesmatdl, C(alovew, ®WW”"‘} Sheet,
Scrarox, BloackMavke
5. Brief description of the project with resource of Inputs from
(Books, Internet, Consultations with teachers and Experts-
Literature Perused)

(g

Observations:- O q‘:lnfuai x«.ﬂwuemlaﬁml frb- L‘i’fra bafm,&s

7. Conclusions Drawn - "{Fv-rou.ab\ Hie wrodel we knao et S
dﬁHmen-)— ,U-!)a'am/; OFe ((‘I'zmwﬁ L O‘LLeYer\’i‘ A’l‘ﬂae

8. Precautions Followed-. T+  <thould ke nat and Lloan -

9 Attach Photographs of the project framed:-

10 Remarks about the project, that How it has generated y
interest in the subject.:-
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W) A proper format for the minor project may be devised so that the
students shall work on the project ina structured manner.

The broad headings of the format can be.

Department of Botany , ‘ ( for
enample)
Govl. College for Women, Parade Ground, .Iamrnu

Minor an\’qt:cal Project
Name of the Student...>

Academic Prngramme Puraulng B Medieal
Sernester

Class rol No...\\X 1. o

¥4

Registration No A& &L A 339
Teacher In chatge of the practical GIOUP .o

1. Thtle of the Project- %Lo\B%AUJ QL‘-‘qvwiD‘él“mj

2, Objectives of the Project:-

3. Context involved:-

4. Matetials required for the project - ~Thesewocd) Clows S\*dd"* .
teau wlous ) Caui'eel, Mﬂ ete.

Brief description of the projecl with resource of inpuls fom

(Books, Internel Consultations with teachers and Expetts-

Literature Perused}

&

6. Observations:-
7 Cancius\mn-s Urawin -
B Plecaytions Followed

& Astach Photogranhs ot 1he nroject framon

Rerearks ahnut the nrowest that dnw (r nmas o277

Y



11 Which othet Project/s you are interested in

A)
-t -
C)
e
Stgnaturé of the Student.

This format is only indicative of the parameters the student (s
supposed to register their responses to the projects However, the
departments are free to modify it according to their requirements,
while retaining certain items specific to the identification of the
project, the department and the student

2 With regards 1o the inspection by UGC committee regarding the grEeE
.nsion of autonomy to the college the following observations (R
and suggestions extended h
All HoDs shall expedite the information sought from them on he™
oreccribed format (already communicated! The HeDs confirmed
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W) A proper format for the minar project may be devised so that the
students shall work on the project in a structured manner

The broad haadings of the format can be.

Department of Bolany : - { for
exnample)
Govt College for Women, Parade Graund Jamm,

Mgy Prac L Projeot
t Name of the Student. JoIYY, g,m,umvo g
| Academic Programme Pursuing...3.56. Meolteadl
Semester ... 20 ggg ;g ,
G185 01l NG el Rl

e
| Ao T e s o n:
Rﬁglswuﬂn Mﬂuu.mu@m-m .“ﬂ—lléj/ I . y ¥ .. { . v
Tencher In chatge of the practical Group ......M..... 2.«€ pmy e ;

1. Tie 6f the Project: MW 2, g
2 ﬂbjﬁctlm r.ﬁfthe Project- .
cumext m\mhmd

4: Matetials tequired for the project- Suw,fo\:)OD{( ‘CU/‘C’ﬁ CDW

5. ﬂrlet daserption of the prdjec;, wnh resource of Inputs fmm ,
(Books, Intetney, consuuutlona ‘with waciwm and Expeits-

Literature Perused) @Ai o C, DO 3@‘-&
k-

6 ﬂhsenﬂaﬁnns:«

Ty Vi

p 4 comiusgans Diavon»
B Precautions Foliowed

& Attach Paotogrannn oo oF ntnpect ramen




11 Which other Project/s you are interested in
) Food clauien

- -

8) . ..
). ..

# "r*"' |

. }"_ Aroumnar
- Signature of the Student.

~This format is only indicative of the parameters the student (s
supposed to register their responses to the projects. However, the
departments are free to modify it according to thelr requirements,
while retaining certaln Items specific to the identification of the

- project, the department and the student. | 1

2 With regards o mé'tnsper_:lton by UGG commitiee re-gardiﬁ‘g the qrg
ston of autonomy o the college the following observalions §

p-and suggestions extended
 All HoDs shall expedite the Information sought from them on
prescabed format (already communicated). The HoDs contrrmed




M
" ;o
l
(P lz_
6
4

;;'T
H. TM
iw:
6
:
e :E:L
"f:fj
D%;w
. ,' E
rvggﬁdi
.h;
e
bo
.{
Jg};‘

7
Mwﬂ
) "/
Dscayom




R R R R R LRI IR T ik

w) A proper format for the minor project may be devised so that the
students shall work on the project in a structured manner.

The broad headings of the format can be.

Department of Bolany ; ( for
example) '
Govl. College for Women, Parade Ground, Jammu.

Manor Practcal Prgject
Name of the Student.. (KTA Kowowd
Academic Programme Pursuing............
Semester ... 388 ..
Ciass roll No.... . &2

.

Registration No L‘ilﬂﬁm .‘ H%

Tescher In chatge of the practical GIOUD ... i

1. Title of the Project- 'quu.u\ Jroun aavw,
2. Objectives of the Project:
3. Context involved:-

4. Materials required for the project-

&

Brief description of the project with resource of Inputs from
(Books, Internel Consultations with teachels and Expeits-
Literature Perused:

6 Obhservations:
7 Conciusions Diave -
B Precautions Foliowed -

“Intaoraphs ot the ninect ramen

" Femarks atnut the nrowc i in Il It A



11 Which othet Project/s you are interested in

A)
B) .
C).
o
Signature of the Student.

This format 1s only indicative of the parameters the student (s
supposed to register their responses to the projects However, the
departments are free to modify it according to their requirements,
while retaining certain items specific to the ldenuhcatmn of the
project, the department and the student "

2 With regards to the inspection by UGC committee regarding the gris
axtension of autonomy to the coliege the following observations i
and suggestions extended
i) All HoDs shall expedite the information sought from them on
" prescnbed format (already communicated’ The HeDs confirmed
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Title wf the Preject = Precess wf Seil Fermatien .

b jective wf the preject - we gvt tw knew that hew the swil is fermed by
dif ferent physivlwgical cenditivn like lichens , sterms , water currents etc,

Material Reguired :- Reck , swil , Faveurdble climatic cenditivn

Descriptien wf the preject = Swil minerals ferm the basis of swil. They are preduced
from recks (parent material) threugh the precesses of weathering and natural eresivn,
Water, wind, temperature change, gravity, chemical interactivn, living wrganisms and
pressure differences all help breck dewn parent material,

Yoservativn = Seil fermativn begins with the physical and chemical
breckdewn wf the earth’s recks, caused by atmespheric agents. These
precesses, knewn as weathering, chip away reck fragments and thus medify
its inherent physical and chemical characteristics.

Cenclusien : - Climate influences swil fermatien by previding meisture and
heat necessary fer the weathering of parent material. Water disswives
svluble materials and transfers nutrients tw the wwer parts ¥f the swil.
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e Phwtwgraph -
Parent Rock
Determines colour, Climate
texture, chemical Temperature,

i Rainfall influence
properties . 1
mineral, content, — 5 sﬂn . rate of weathering

permeability / \ and humus

[ Reliat |
| Altitude and iass, Faain s | Time |
slope, determine Micro-organiem chtemﬁnes thickness |
; ulati Affect the rate of humus | .
accumulation PR R ll of soil profile i
of soil ; |

d Fig. 2.4: Factors affecting soil formation
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*Teacher Incharge of practical group _ Dr.Ashaq Sir & Dr.Naseer Sir
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| 2 Objgctl'vers of the PQ';ect :-

To  Study about the structure of

d
'hud.meOPP c"nmpl S

, 3. Context involved :-

Nuclease poreg are hinhhj ComPLex assembly
of Prrd‘pinq Thovsands OFJ'thern are._embedded (n
the. double. membrane, that swowounds and Drotects

the. cell’s nucleus. They act as a_gateway that

tgg.;laj;,eg the @Eﬂ'm’ Qnd exit. of hundrph)q of
thousands of molecule every minute .

4. Materials Regwgd for the Prqu;

Tﬁermaceﬂ, ; Chas-d; papest., W eoden. Papen

5 Brlef dessnpjjm_iineimw_
| Yesource of input from (Books.internet,

msdhhm_mh_tmm:s_en.d_ﬁnp.eds_

Li S :

Books  : + fradeep Botany .

2. Cetl Phloay and” Geneties P K. Gupta .




'm'ternet : _Google :- Nuclear pore - I»Jl'kl'pedfq

ot

YouTude : NouTude channel, :- Glenomjggem%_gf_ufe_

Sciences,

The  nuclear pore is q protein - lined channel in
the. nuclear enve lope that rac_:}uLa‘te.Q the.
transportation of  molecules between the
Nuclevs and the C‘gtopLaem-

In cukarcjotl'c Cells » the nucleus (s separated
from +the cytoplasm and Surrounded ‘bga nuclear

envelope ,;___:Ifj IS __envelope Safe guards the DNA
contained in the nucleus.

| ¢ Observations :
1 Elecbwon Mﬂf}}l"ﬂ{)h of Nuclear FPore complex
reveals -FoLLmAn'n_g structures .

«Nuclear membrane. (2 cormpoged of

v

rﬂembr‘ane_,)
» Percinuelease space Js 100-300A° dhick space

between nucleans mMmembraones .
o« Nucleast Poree Perq‘-"orate, the nucleas
JnemMbrane. .

» Lach nucleas. pore {e actaaonal. in shape. 1D onm |

. - [ 7
N _diameter and  50nm in thickneec .

*_he two membranes of +he. nucleus oure
Continuouvus ot the pPaores .

—Ihe non - membranous mMaterial, around the
hucleoy pore, forms the annulvs _and whole S‘hmci_ur@f
ds termed as Nuclear Pore Complex (NPC) .

- A SEngLe, nuclear pote. _complex [s composed of




four element
|

- Scaffold : a gtock of three rings 5 a cytoplasmic
ring Towased the cytoplasm , a nucleoplasmic ring

toward the nuc.LcoPLasm and a central Piﬂg which
s Presen‘t in between the two sa_ings in the centre

of  nuclear pore .

1
- TkonsPor‘tf;r- : Congigts of two iriseg of eight arms |
|
!

|  each ond is proteinaceocvs in nature - 4t e meant
| {for the transport of RNA and Proteing across the
| nuclear pore -

| oy
1. CgtgpLasm?c element or fibrils : Present Eonnsecls
the c.g'toptasm- They are short and thick .

|« _Basket : COﬂE;lStir'la of cight element which e
attached to the inner sicle of the muclear

| rmembrane and remaing suspended in the nucleo-
-plasm.

1_Conclusions drawn -

|  Nuclease Pore complexeg (NPCs) are fundamental
componerits of the euvkasuyotic cell .
Tney perforate the nucleas. envelope,
and Serve. Qs h[ghu, gelective, trane —
- port gat&c, that enable bi- directional.

| mMacromalecude, exchange, between the nuclews

| and cytoplagm, .
| « 9 got the kmown about the best explanations and
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Cowrest Tnvorven = DNA & Loy molecule thed

comtaing  each besson’s umique gemeﬁc'\c. code. 9t

NS ﬁa’s& discovened ba Acientists have caa'me_d

o fhuﬁz. amount o, k_now.Q.e.d’gz. ﬁegwfob‘ ng e styuctu
~¥e and —Sunoﬁow oﬁ blant DNR, e.no.bl?na w to moka
aﬂqeai advances 1M }:»Pa*n’c cae'ne:i'ia and ?Wﬁ?a‘ommewb

i fcod &e
Marerin, Reguieen For THe ProgecT > Thewmocol,

Jatd, sticks , wive, chat , Tape.

Recurees » TImtexnet

DNA > DNA i o Hwo- stvanded molecule ok
appeass twusted, giving (ko umigue shel Hefesised
40 os e double helix. €ach of the Hwo stzands
3 a .ﬂcm:a seguence  of ~ucleotides  of 1 mdi viduals
Umit  made UB& .ﬁho,b‘bhaie amole.cle, o ,&ugaﬂ.

~molecuda called deowaz'ibo c:.owfai*n‘ma é‘ive_
J-tE%fo-n.

Mot the DNA seplicadion

C& Hoo DNA mole.c,ule. Com&sﬁ"nta o’é one mew
and ome otd chain 0'6 mucleoticles.




(onetusion - In  conclusion , DNA s veuy {-mp oztent
607 ﬂﬁf& H can J{Q,#;Uc.aie weld , nhich -means
ot Hae mext %ene,aa{'fova il melain  the
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Project/dissertation undertaken by PG students (Home Science CRM& Extension 2020-21)

S.no Title Advisor/Guide Name of the Detailed report
students
1. Changing lifestyle of women in | Prof. Seema Jolly Manisha Slani The study was conducted in urban areas of Jammu division. The
urban areas during covid-19 women under the age-group of 20-45 years were selected
purposively for the study. The study revealed that the respondents
were engrossed in their household chores and were more pre-
occupied with tasks.
2. Changing lifestyle of women in | Prof. Seema Jolly Manesha Devi The study was conducted in rural areas of Surechak village of
rural areas during covid-19 Satwari block. The women under the age-group of 20-45 years
women were selected purposively for the study. The study
revealed that the respondents were busy with their household
chores along with rural chores.
3. Changing lifestyle of Children in | Dr.Anamika Baru Saima Bashir The study was conducted in Ramnagar (Nalla Mallian) of
rural areas during covid-19 Udhampur district, Jammu division. The children with the age-
group of 7-12 years of children were selected purposively for the
study. The study revealed that they were engrossed with extra-
circular activities like playing, eating, revision and keeping up with
assignments given by their respective teachers
4. Changing lifestyle of Children in | Dr.Anamika Baru Faisa Mehmood The study was conducted in Jammu division. The children under
urban areas during covid-19 the age-group of 7-12 years were purposively selected for the
study. The study revealed that the children were engrossed with
online activities and classes. Their lifestyles were disturbed during
covid-19.
1
HOD

Department of Home Science
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Govt. College for Women Parade Ground, Jammu
(Autonomous College)
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Department of Physics

Title of the Project: To compare the momemt of inertia of different

Fly-Wheels

Academic Session: 2020-2021

Class/Semester: B.Sc. Semester — |

Project Submitted by:

S. No. Name of Student Roll No.
I Sidra Khatoon 501
[ 2 ] Shakshi Devi 540
3 Pakshi Dogra 600

Teachey Incharge
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» Linear motion & Angular motion
» Vernier calliper & constant

» Moment of inertia

» Radius of gyration

» Axis of rotation

» Energy of rotation of a body

» Fly wheel & its principle



AIM:

To compare, the moment of inertia of different fly wheels.

APPARATUS:

“* The flywheel

“* Weights

*¢* Thread

*¢ Stop-watch

“* Metre scale

¢ Vernier calliper
** Piece of chalk

LINEAR AND ANGULAR MOTION:

Linear motion: (rectilinear motion)

1. It is the motion along a straight line and can therefore be
described mathematically using only one spatial dimension.
2. Quantity of matter in a body in linear motion is termed as
MASS.

3. Displacement per unit time is known as velocity in linear
motion.




1. It is the motion along a circular path and quantity related is
known as angular quantity.eg-angular velocity, angular
displacement etc.

2. Quantity of matter in a body in angular motion is termed
as MOMENT OF INERTIA.

3. Angular displacement per unit time is known as angular
velocity.

(angular motion fig.2)

VERNIER CALLIPER AND CONSTANT: Itis an

instrument consisting of rectangular steel bar graduated in

inches on 1 edge and in centimetre on the other edge,as
shown in fig.3
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(Vernier calliper fig.3)



This instrument is used to measure 1/10" or 1/100" of a
millimetre accurately.

TO FIND THE VERNIER CALLIPER CONSTANT:

1. Find the magnitude of the smallest division on the main
scale.

2. Count the total number of divisions on the vernier scale.

3. Slide the movable jaw so that the zero mark of the
vernier scale coincides with any of the main scale
divisions.

4. Find the number of scale divisions, which coincides with
the total number of vernier divisions.

MOMENT OF INERTIA:

M.O.I of a body about an axis is defined as the sum of
product of the mass and the square of the distance of
different particles of the body from the axis of rotation.If the
body of mass M is supposed to be made up of a largenumber
of small masses m4, my, ms......at distances ry, r,.....from the
axis of rotation AB, then-

Moment of inertia, l=mqry +m,r,°+......

The S.1. unit of M.O.1. is kg-m’

RADIUS OF GYRATION:

Radius of gyration of a body is a square root of the mean
square distance of the particles of the body from the axis of
rotation. If the body is divided into n particles each of mass m
and they lie at distance rq, rs........... from the axis of rotation,
then

Radius of gyration(K)=(r, + ry*+..../n)1/2

Also, I=MK*



AXIS OF ROTATION:-

If the axis passes through the body’s centre of mass, the body
is said to rotate upon itself or spin and the axis is said to be
the axis ofrotation.

ENERGY OF ROTATION OF A BODY:-

If a body rotates about the axis of rotation with an angular
velocity (w), all its particles have the same angular velocity
but different linear velocities of the particles of mass my,
My,....from the axis of rotation be v, v,,.....then,

Total K.E. of body= Sum of K.E. possessed by various particles
=1/2mqv,°+1/2mv,°......

=1/2mr "W +1/2m2r,>w+...

=1/2Iw’

e.g.:- for circular disc, the moment of inertia,

I=1/2MR?

ELY-WHEEL AND ITS PRINCIPLE:-A flywheel is simply a

heavy wheel with a long axle supported in bearings so that it
can rest in any position. In other words, the C.G. lies on the
axis of rotation.

(fly wheel fig.4)



THEORY:-To find the momentof inertia of afly wheel, a

mass m is attached tothe axle of the wheel by a cord which is
wrapped several times around the axle as shown in fig.5

A(Fly wheel apparatus fig.5)

One end of the string is in the form of a loop so that it can
easily be attached to or detached from a pin projecting from
the axle. The length of the string is so adjusted that it gets
detached from the axle as soon as the bottom of the mass m
is just to touch the floor.

When the mass is allowed to fall, its P.E. is partly converted
into the K.E. due to the velocity gained by it and partly into
the energy of rotation of the fly-wheel .Let w be the angular
velocity, w=2 x(2rtn1)/t=4nn,/t

Where n; is number of revolutions that the wheel makes in
time t and w is twice of that of average velocity.According to
the principle of conservation of energy, when the string is
detached



P.E of mass m = K.E of mass m +K.E of wheel| +workdone
against friction.

>mgh=1/2mr,w*+1/2Iw*+nF......... (1)

The kinetic energy possessed by the wheel is used to
overcome friction.As the wheel comes to rest aftermaking n;
revolutions-

n:F=1/2Iw’

OrF=lw’/2n;

Putting the value of F in equation (1),
mgh =% mr2w2+1/2Iw2(1+n/n1)

Or,I=(2mgh-mr°w?)/ w? (1+n/n,)

i (Weight attached to a fly wheel fig.6)



PROCEDURE

@ Examine the wheel and see that there is least possible
friction.Oil the bearings, if necessary.

@ Measure the diameter of the axle with a vernier calliper
at different points and find the mean. Measure the
circumference of the wheel w with a thread.

@ Take a strong and thin string whose length is less than
the length of axle from the floor. Make a loop at its one
end and slip it on the pin A on the axle. Tie a suitable
mass to the other end of the string.

@ Suspend the mass by means of the string so that the
loop is just on the point of slipping from the pin A. Make
a chalk mark on the wheel behind the pointer in this
position. Also, note the position of the lower surface of
the mass m on a scale fixed behind on the wall as at C.

Now rotate the wheel and wrap the string uniformly
round the axle so that the mass m is slightly below the
rim of the wheel and the chalk mark is again opposite to
the pointer P.

@ Again note the position of the lower surface of the mass
on the scale as at B.If now the mass m is allowed to fall ,
it will descend through a height BC = h before being
detached from the pin A..



€ Count the no. of turns wound round the axle and let it
be n. The wheel will thus make n revolutions before the
thread is detached.

WHold the stop-watch in your hand and allow the mass to
descend.As soon as the sound of the wheel striking the
ground is heard, start the stop-watch.

¥ Count the no. of revolutions n; made by the wheel
before coming to rest with reference to the chalk mark
and note the time t taken for the purpose.

€ To estimate the fraction measure the distance along the
circumference by which the chalk mark has advanced
beyond the pointer P, by means of a thread.

@ Divide this distance by the circumference of the wheel
w. Repeat three times for same height and load.

@ Repeat the exp. for the three diff. masses, suitably
adjusting the height through which the mass falls so that

the no. of rotations made by the wheel can be easily
counted.

FOR 15T FLYWHEEL,OBSERVATIONS AND
CALCULATIONS:

“fVernier constant=0.01cm=0.001mm
‘. Diameter of the axle =2.46cm
“*Radius of axle=1.23cm

" (S)Circumference of the wheel =65cm

4
-

tMass attached m;=50g



" ‘Height of string h =116cm
““No. of turns n= 15

OBSERVATION TABLE:

NO. OF DISTANCE | FRACTION OF |NO. OF
S.NO. | COMPLETE OF CHALK | REVOLUTIONS | REVOLUTIONS | TIME(t
REVOLUTIONS | (d) (y=d/S) (n1=x+y)
(x) BY THE
WHEEL
L. | 31 25 0.3846 11.3846 48 s
2. 10 51 0.7846 10.7846 40 s
3 11 40.5 0.6230 11,6231 45 s

Mean of n;= 11.2641

Mean of time=44.33 s

Value of w =4mnn,/t =3.1914 rad/s

Using these values in formula;

I=2mgh-mw?r’/ W? (1+n/n;)

1=(11368000-770.444325)/23.75142

1=0.049 kg m”




FOR MASS 100 g:

NO.OF DISTANCE | FRACTION |NO. OF
S.No. | COMPLETE | OF CHALK | OF REVOLUTIONS | TIME

REVOLUTIONS | MARK REVOLUTION | n;=x+y

MADE BY (d) y=d/S

WHEEL

(x)
1. 32 36 0.554 32.554 79 s
o 32 53 0.8154 32.8154 73s
3. 32 44 0.677 32.677 77 s

Mean of n;=36.82

Mean of time (t)=76.33 s

Value of w=4nn1/t=5.378rad/s

Using these values in the formula:

| =2mgh-mw?r?/ W? (1+n/n;)

| = 0.054 kg m”




@ Diameter of the axle=2.05 cm
€ Radius of the axle=1.025cm

@ (S)Circumference of wheel=61cm

4 Height of the string(h)=102 cm
@ Mass attached (m)=50 g
€ No. of revolutions(n)=15

OBSERVATION TABLE:

NO.OF DISTANCE | FRACTION No. OF
S.NO. | REVOLUTIONS | OF CHALK | OF REVOLUTIONS | TIME

BY WHEEL (x) | MARK REVOLUTION | ny=x+y

(D) y=d/S

1. 6 16.5 0.27 6.27 22s
2. 5 16 0.262 5,202 12 s
3. 6 23.5 0.3852 6.3852 18 s

Mean of n, =5.9724

Meanoft=17.33 s

Value of w = 4nin,/t =4.329 rad/s

Using these values in the formula:

| = (ngh—mrzwz)/w2(1+n/nlJ:_0.015 kg m?




For mass 100 g:
OBSERVATION TABLE:

NO.OF DISTANCE | FRACTION OF | No. of
S.NO. |COMPLETE OF CHALK |[REVOLUTIONS |revolutions |TIME
REVOLUTIONS | MARK y=d/S n;=x+y
BY THE (d)
WHEEL(x)
1. 21 3.5 0.0574 21.0574 33s
2 20 6 0.0984 20.0984 33s
3. 22 10.6 0.1738 22.1738 34s

Mean of n; =21.1098

Mean of t =33.33 s

Value of w = 4mntny/t = 7.955 rad/s
Using these values in the formula:

| = (2mgh-mw’r’)/ w*(1+n/n;) = 0.018 kg m”




PRECAUTIONS:

v’ There should be least possible friction in the fly-
wheel.The mass tied to the end of the cord should be of
such a value that it is able to overcome friction and thus
automatically starts falling.

v The length of the string should be less than the height of
the axle of the flywheel from the floor.

v The loop slipped over the pain should be loose enough
to be detected easily.

v’ The string should be thin and should be wound evenly.

v The stop-watch should be started just when the
string is detached

SOURCE OF ERROR:

“ The angular velocity w has been calculated on the
assumption that the friction remains constant when the
angular velocity decreases from w to zero.In actual
practice this is not the case because the friction
increases as the velocity decreases.

< The instant at which the string is detached cannot be
correctly found.

RESULT:

Hence, the moment of inertia of flywheels is dependent on
its mass and the axis of rotation.
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INQEX:

» Linear motion & Angular motion
» Vernier calliper & constant

» Moment of inertia

> Radius of gyration

» Axis of rotation

» Energy of rotation of a body

» Fly wheel & its principle



AIM:

To compare, the moment of inertia of different fly wheels.

APPARATUS:

*** The flywheel

“** Weights

** Thread

¢ Stop-watch

%* Metre scale
<*Vernier calliper
+* Piece of chalk

LINEAR AND ANGULAR MOTION:

Linear motion: (rectilinear motion)

1. It is the motion along a straight line and can therefore be
described mathematically using only one spatial dimension.
2. Quantity of matter in a body in linear motion is termed as
MASS.

3. Displacement per unit time is known as velocity in linear
motion.

(Linear motion fig.1)



Qe

1. It is the motion along a circular path and quantity related is
known as angular quantity.eg-angular velocity, angular
displacement etc.

2. Quantity of matter in a body in angular motion is termed
as MOMENT OF INERTIA.

3. Angular displacement per unit time is known as angular
velocity.

(angular motion fig.2)

VERNIER CALLIPER AND CONSTANT: Itis an

instrument consisting of rectangular steel bar graduated in

inches on 1 edge and in centimetre on the other edge,as
shown in fig.3
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(Vernier calliper fig.3)



This instrument is used to measure 1/10" or 1/100" of a
millimetre accurately.

TO FIND THE VERNIER CALLIPER CONSTANT:

1. Find the magnitude of the smallest division on the main
scale.

2. Count the total number of divisions on the vernier scale.

3. Slide the movable jaw so that the zero mark of the
vernier scale coincides with any of the main scale
divisions.

4. Find the number of scale divisions, which coincides with
the total number of vernier divisions.

MOMENT OF INERTIA:

M.O.I of a body about an axis is defined as the sum of
product of the mass and the square of the distance of
different particles of the body from the axis of rotation.If the
body of mass M is supposed to be made up of a largenumber
of small masses m;, m,, ms......at distances ry, r.....from the
axis of rotation AB, then-

Moment of inertia, I=myry +m,ry +......

The S.1. unit of M.O.I. is kg-m*

RADIUS OF GYRATION:

Radius of gyration of a body is a square root of the mean
square distance of the particles of the body from the axis of
rotation. If the body is divided into n particles each of mass m
and they lie at distance ry, r;........... from the axis of rotation,
then

Radius of gyration(K)=(r1” + r,*+..../n)1/2

Also, 1=MK>



AXIS OF ROTATION:-

If the axis passes through the body’s centre of mass, the body
is said to rotate upon itself or spin and the axis is said to be
the axis ofrotation.

If a body rotates about the axis of rotation with an angular
velocity (w), all its particles have the same angular velocity
but different linear velocities of the particles of mass m;,
m,,....from the axis of rotation be v;, v,,.....then,

Total K.E. of body= Sum of K.E. possessed by various particles
=1/2m1V12+1/2m2V22 ......

=1/2myr*W?+1/2m2r,°w+...

=1/2Iw*

e.g.:- for circular disc, the moment of inertia,

I=1/2MR?

FLY-WHEEL AND ITS PRINCIPLE:-A flywheel is simply a
heavy wheel with a long axle supported in bearings so that it
can rest in any position. In other words, the C.G. lies on the
axis of rotation. -

~ (fly wheel fig.4)



THEORY:-To find the momentof inertia of afly wheel, a
mass m is attached tothe axle of the wheel by a cord which is
wrapped several times around the axle as shown in fig.5

(Fly wheel apparatus fig.5)

One end of the string is in the form of a loop so that it can
easily be attached to or detached from a pin projecting from
the axle. The length of the string is so adjusted that it gets
detached from the axle as soon as the bottom of the mass m
is just to touch the floor.

When the mass is allowed to fall, its P.E. is partly converted
into the K.E. due to the velocity gained by it and partly into
the energy of rotation of the fly-wheel .Let w be the anigular
velocity, w=2 x(2nn1)/t=4nn,/t

Where n, is number of revolutions that the wheel makes in
time t and w is twice of that of average velocity.According to
the principle of conservation of energy, when the string is
detached



P.E of mass m = K.E of mass m +K.E of wheel +workdone
against friction.

>mgh=1/2mr,w’+1/2IW’+nF......... (1)

The kinetic energy possessed by the wheel is used to
overcome friction.As the wheel comes to rest aftermaking n,
revolutions-

n,F=1/2Iw’

OrF=Iw?/2n,

Putting the value of F in equation (1),
mgh = % mrPw’+1/2Iw*(1+n/n,)

Or,I=(2mgh-mr’w?)/ w* (1+n/n,)

(Weight attached to a fly wheel fig.6)



PROCEDURE

€9 Examine the wheel and see that there is least possible
friction.QOil the bearings, if necessary.

€5 Measure the diameter of the axle with a vernier calliper
at different points and find the mean. Measure the
circumference of the wheel w with a thread.

@ Take a strong and thin string whose length is less than
the length of axle from the floor. Make a loop at its one
end and slip it on the pin A on the axle. Tie a suitable
mass to the other end of the string.

@ Suspend the mass by means of the string so that the
loop is just on the point of slipping from the pin A. Make
a chalk mark on the wheel behind the pointer in this
position. Also, note the position of the lower surface of
the mass m on a scale fixed behind on the wall as at C.

% Now rotate the wheel and wrap the string uniformly
round the axle so that the mass m is slightly below the
rim of the wheel and the chalk mark is again opposite to
the pointer P.

@ Again note the position of the lower surface of the mass
on the scale as at B.If now the mass m is allowed to fall ,
it will descend through a height BC = h before being
detached from the pin A .



€9 Count the no. of turns wound round the axle and let it
be n. The wheel will thus make n revolutions before the
thread is detached.

@ Hold the stop-watch in your hand and allow the mass to
descend.As soon as the sound of the wheel striking the
ground is heard, start the stop-watch.

€ Count the no. of revolutions n, made by the wheel
before coming to rest with reference to the chalk mark
and note the time t taken for the purpose.

@ To estimate the fraction measure the distance along the
circumference by which the chalk mark has advanced
beyond the pointer P, by means of a thread.

@ Divide this distance by the circumference of the wheel
w. Repeat three times for same height and load.

@ Repeat the exp. for the three diff. masses, suitably
adjusting the height through which the mass falls so that
the no. of rotations made by the wheel can be easily
counted.

FOR 15T FLYWHEEL,OBSERVATIONS AND
CALCULATIONS:

““Vernier constant=0.01cm=0.001mm
“/* Diameter of the axle =2.46cm
“!Radius of axle=1.23cm
“(S)Circumference of the wheel =65cm
“fMass attached m;=50g



" Height of string h =116cm
“‘No. of turns n= 15

OBSERVATION TABLE:

NO. OF DISTANCE | FRACTION OF | NO. OF
S.NO. |COMPLETE | OF CHALK | REVOLUTIONS | REVOLUTIONS | TIME(t
REVOLUTIONS | (d) (y=d/S) (ny=x+y)
(x) BY THE
WHEEL
11 25 0.3846 11.3846 48 s
10 51 0.7846 10.7846 40's
11 40.5 0.6230 11.6231 45 s

Mean of n;=11.2641

Mean of time=44.33 s

Value of w =4mnn,/t =3.1914 rad/s
Using these values in formula;
I=2mgh-mw*r?/ W? (1+n/n,)
1=(11368000-770.444325)/23.75142

1=0.049 kg m*




FOR MASS 100 g:

NO.OF DISTANCE |FRACTION | NO.OF
S.No. | COMPLETE | OF CHALK | OF REVOLUTIONS | TIME

REVOLUTIONS | MARK REVOLUTION | ny=x+y

MADE BY (d) y=d/S

WHEEL

(x)
i 32 36 0.554 32.554 79 s
2. 32 53 0.8154 32.8154 73 s
3. 32 44 0.677 32.677 77 s

Mean of n;=36.82

Mean of time (t)=76.33 s

Value of w=4nn1/t=5.378rad/s

Using these values in the formula:

| =2mgh-mw*r*/ W? (1+n/n,)

| = 0.054 kg m*




€ Diameter of the axle=2.05 cm

@ Radius of the axle=1.025cm

4@ (S)Circumference of wheel=61cm
@ Height of the string(h)=102 cm

@ Mass attached (m)=50 g

@ No. of revolutions(n)=15

OBSERVATION TABLE:

NO.OF DISTANCE |FRACTION |No. OF
S.NO. | REVOLUTIONS | OF CHALK | OF REVOLUTIONS | _TIME
BY WHEEL (x) | MARK REVOLUTION | n;=x+y
(D) =d/s
6 16.5 0.27 6.27 22’
5 16 0.262 5.262 12's
6 23.5 0.3852 6.3852 18 s

Mean of n; =5.9724

Mean of t =17.33 s

Value of w = 4mnn,/t =4.329 rad/s
Using these values in the formula:

| = (2mgh-mr*w?)/w?(1+n/n,)=0.015 kg m’




For mass 100 g:
OBSERVATION TABLE:

NO.OF DISTANCE | FRACTION OF |No. of
S.NO. |COMPLETE |OF CHALK |REVOLUTIONS |revolutions | TIME

REVOLUTIONS | MARK y=d/S N =x+y

BY THE (d)

WHEEL(x)
1. 21 3.5 0.0574 21.0574 | 33s
3, 20 6 0.0984 20.0984 | 33
3. 22 10.6 0.1738 22.1738 | 34s

Mean of n; =21.1098

Mean of t =33.33 s

Value of w = 4mnn,/t = 7.955 rad/s
Using these values in the formula:

| = (2mgh-mw’r’)/ w’(1+n/n;) = 0.018 kg m’




PRECAUTIONS:

v’ There should be least possible friction in the fly-
wheel.The mass tied to the end of the cord should be of
such a value that it is able to overcome friction and thus
automatically starts falling.

v The length of the string should be less than the height of
the axle of the flywheel from the floor.

v The loop slipped over the pain should be loose enough
to be detected easily.

v’ The string should be thin and should be wound evenly.

v The stop-watch should be started just when the
string is detached

SOURCE OF ERROR:

% The angular velocity w has been calculated on the
assumption that the friction remains constant when the
angular velocity decreases from w to zero.In actual
practice this is not the case because the friction
increases as the velocity decreases.

< The instant at which the string is detached cannot be
correctly found.

RESULT:

Hence, the moment of inertia of flywheels is dependent on
its mass and the axis of rotation.
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Z. Magnetic variation
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e THEQORY
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6. BatteryEliminator
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9. Rotary Motion Sensor
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INTRODUCTION

MAGNETIC FIELD

Magnetic Field is the region around a magnetic material or a

moving electric charge within which the force of magnetism

acts.
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A pictorial representation of the magnetic field

which describes how a magnetic force is

distributed within and around a magnetic Magnetic field due to a cireuar loop
material carrying current

A magnetic field is produced by moving electric charges and
intrinsic magnetic moments of elementary particles associated
with a fundamental quantum property known as spin.

Symbol: B or H

Unit: Tesla

Base Unit: (Newton.Second)/Coulomb



MAGNETIC VARIATION

Magnetic variation, is the angle on the horizontal plane
between magnetic north (the direction the north end of a
magnetized compass needle points, corresponding to the
direction of the Earth’s magnetic field lines) and true north
(the direction along a meridian towards the geographic North
Pole). This angle varies depending on position on the Earth’s

surface and changes over time.
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Example of magnetic declination
showing a compass needle with a
: = ‘positive” (or "easterly”) variation from
=270 90— geographic north. N, is geographic or
true north, N, is magnetic north, and
O is magnetic declination
180
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Somewhat more formally, Bowditch defines variation as “the
angle between the magnetic and geographic meridians at any
place, expressed in degrees and minutes east or west to
indicate the direction of magnetic north from true north. The
angle between magnetic and grid meridians is called grid

magnetic angle, grid variation, or grivation.



WORKING FORMULA:

The magnitude of the field B along with the axis of a

coil is given by,

wnl e

B 2 (,\‘3 - r}).if.’

Hy=4m X 107 = Absolute permeability of free space
n = Number of turns of the coil
I = Current flowing through the coil
= Radius of the coil

x = Distance of the point from the center of the coil



THEQRY

A current carrying wire generates a magnetic field.

\
74 ALY

at a point due to an element of a conductor carrying current is
directly proportional to the strength of the current , i directly
proportional to the length of the element, dl directly
proportional to the Sine of angle 6 between the element and

the line joining the element to the point and inversely



proportional to the square of the distance r between the

element and the point.

JB - Hy 1 dl é’im‘}
4 &

By BIOT — SAVARTS law, the total magnetic field at a point
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which is at a distance x away from the axis of a circular coil

of radius r, having n turns is given by,

wnl 2
2 (X.’ + r.?).ff.’

B

Hy=4dr X 107" = Absolute permeability of fiee space
n = Number of turns of the coil
I = Current flowing through the coil
r = Radius of the coil

X = Distance of the point from the center of the coil



The magnetic field with the distance x along the axis of a

circular coil carrying current varies as shown.

B

Magnetic fie_ld

Distance, x

If we arranged the plane of the coil parallel to the horizontal

component of Earth’s magnetic field BO, then, from the

tangent law, we can write,

B = B,tanf

) = Deflection of the magnetic needle
from B, at the point P

B, = 3.5X 107 Tesla



MATERIAL REQUIRED

- Ammeter

- Rheostat

- Connecting wires

- Tangent Galvanometer
- Commutator

- One way key

- Compass

- Battery Eliminator

- Magnetic Field Sensor

- Rotary Motion Sensor



AMMETER:

An ammeter (abbreviation of Ampere meter) is a measuring
instrument used to measure the current in a circuit. Electric

currents are measured in Amperes (A), hence the name.

PP

bOATa, AMMTTER

The ammeter is usually connected in series with the circuit in
which the current is to be measured. An ammeter usually has

low resistance so that it does not cause a significant voltage

drop in the circuit being measured.



RHEOSTAT:

A rheostat is an electrical device used in many applications
that require the adjustment of current or the varying resistance
in an electric circuit. This device was named “Rheostat”
using two Greek words “rheos” and “status” (meaning a
current controlling device), by an English Scientist Sir

Charles.

Rheostats are two-terminal devices, with one lead connected
to the wiper and the other lead connected to one end of the

resistance track.



CONNECTING WIRES:

Connecting wires allows an electrical current to travel from
one point on a circuit to another because electricity needs a
medium through which it can move. Most of the connecting

wires are made up of copper or aluminum.

ONE WAY KEY:

A one-way switch basically operates as a make or break
switch. When it is turned on, the two terminals are connected,
and when it is turned off, the contact between the two is
broken. In contrast, a two-way switch is basically two, one-

way switches combined into one.




COMMUTATOR:

A commutator is a rotary electrical switch in certain
types of electric motors and electrical generators that
periodically reverses the current direction between the
rotor and the external circuit. It consists of a cylinder
composed of multiple metal contact segments on the

rotating armature of the machine.
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BATTERY ELIMINATOR:

A battery eliminator is a device powered by an
electrical source other than a battery, which then
converts the source to a suitable DC voltage that may be
used by a second device designed to be powered by

batteries.

I e B
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ROTARY MOTION SENSOR:

The Vernier Rotary Motion Sensor is a bidirectional
angle sensor designed to measure rotational or linear

position, velocity and acceleration.

Typical experiments include measuring moments of
inertia, torque, pendula, and Atwood’s machine
experiments. Even though we call it a Rotary Motion
Sensor, it can also be used to measure linear position to

a fraction of a millimeter.



TANGENT GALVANOMETER:

A galvanometer consisting of a very small magnetic
needle in the center of a large vertical circular coil of
wire through which electric current is passed and whose
plane is in the magnetic meridian with the intensity of
the current being proportional to the tangent of the

angle of deflection of the needle.




APPLICATIONS:

In the construction of stellarators:

A stellarator is a toroidal magnetic confinement device that is
characterized by having magnetic surfaces created entirely
from external magnets. Traditionally used for fusion research,
stellarator possess unique properties that make them attractive
as charged particle traps. The principle of circular coil is

applicable in the working of the loop antennas.
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Newton's Rings
Formation

Experimental Arrangement

Determination of Diameter in Reflected System and

transmitted System.

Uses :-

1) Determination of Wave Length of Monochromatic
Light (Sodium Light) and White Light.

2) Determination of Refractive Index of Liquid.
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AlM:

To construct a half wave rectifier and show that that Alternating
Current is rectified into a Direct Current

Introduction:

The process of converting the AC current into DC current is
called rectification.

Half-wave rectifiers transform AC voltage to DC voltage. A half
wave rectifier circuit uses only one diode for the transformation.
A half wave rectifier is defined as a type of rectifier that allows
only one-half cycle of an AC voltage waveform to pass while
blocking the other half cycle. In this session, let us know in detail
about the half-wave rectifier..

Half Wave Rectifier Circuit:

A half-wave rectifier is the simplest form of the rectifier and
requires only one diode for the construction of a half wave
rectifier circuit.

A half wave rectifier circuit consists of three main components as
follows:

. Adiode
. A transformer
» Aresistive load
Given below is the half-wave rectifier diagram:

>

Diode
Supply | | g §§ Load

Primary J L Secondary

Step-down Transformer
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