Experiment No:- 06

To indo
Yt an unknown ¢4 acitance --- a. c. bridge method.

Working Formula:

For balance condition of the bridge as shown in fig.1
is the impedance of BC
,Z,=7,1, z " “  “BD
Z, " “ “ “AC
Z " ! “ “AD
Where Z,=(1\R, +jwg, )
Z,=R, Z=1\jwe,, Z=1/jwe,
équating the real and imaginary terms, we find that the unknown capacitance.
Cx =G (R\Ry

This is the working formula of this experiment
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It can be .
balanc Seen from the circuit diagram of fig. the two variables chosen for the

€ adjustment are capacitor C,
Procedure:-

and resistor R,

Switch on the trainer and connect the unknown capacitance in the arm
marked C,

Select some valye of R,

Vary Ry(500 Q potentiometer ) from the minimum position in a clockwise
direction till balance of the bridge is obtained. At the balance condition
sound in the LS (loud speaker) will be minimum. Three values of R, should be
taken, for a given value of R, .

-

You vary the capacitor C, for fine balance adjustment. -

Now change R, and take another three values of R,.Find C, take average of
the two C, values.

The full experiment is to be repeated for another two sets of C, values.

Experimental D---—-

Value of C; = O.lu F

Table—1

Determination of unknown capacitance:

No of Capacitor Res?stance ResistanceR, AverageR, Unknown Average
obs No R, (O) (Q) (Q) capacitance C,
' cac, (uF)
[ e
1. 1
2.
L
1. 2
2.
3. L
...g_’—"—'-_‘_
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Verificetion of series low:

Table -2

 Value ot B,

(a)

Value of R,
{¢}]

| Value of

capacitante

‘ equivalent (]
- :‘
] -t
T ;;ui;va_lﬂ'\ir of |

o wn

fMeat ] Theotetical
capacitance l value (pf)
{wt) *: .
|
1
!
|
T Mean Theotetical
capacitance value (pF)
_uf) B

e

Noofotn | \’a‘is;c ol i, w
e
' !
b 1
teones 142 ]
i
" ! ‘
| Table -
Verification of perollel low:
i [ Nodotn A “‘I <Vu'lu-a'¢>i (.
| | (0
i
: i Paraliel |
| |
i {
f |
L-—"‘-*-—-* et——————

Scanned with CamScanner




———

INSTRUCTION MANUAL

SCHERING BRIDGE

\

‘ M@—“«‘JWVVZ_M«QM;G“ o{r UM/J\U‘!«)Y\ WJ"‘L e

C g v~ Lﬂ)

In-thi &um W‘) wA
IS trainey YGUWHW%? e-the unknown-val s-ef Galpau&anoe Cx=R1Cs/ Rz 1” !2‘ ,:7
NTRODUCTION a7,

v

The schering bridge, one of the most important AC bridges, is used extensively for the
measurement of capacitors. It is particularly useful for measuring insulating properties,
L.e., for phase angles very nearly 90°. ,Tke basic circuit arangement is shown in Fig.1,
and inspection of the circuit shows a ;strong resemblande to the comparison bridge.
Notice that arm 1 now contains a parallel combination of a resxstor and a capacitor,
and tha standard arm contains only a capacitor., The standard capacitor is ustally a
high quality mica capacitor for general measurement work or an air capacitor for
insulation measurements. A gqod-quality mica capacitor has very low losses (no

resistance) and therefore a phase angle of approximately 90°

:Fyéom{

ot

Tne balance conditions reqdire that the surr‘i of thé phase angles of arms 1 and 4

equals the sum of the phase angles of arms 2 and 3. Smce the standard capacnto. isin

arm 3, the sum of the phase angles of arm 2 and arm 3 will be O°+90° =90°. In order
o uur::"' the 00° phase angle neeaed for balance, the sum of the angles of arm 1 and

4 must equal 90°. ‘'Since in gencral meas surement work the unknown will
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ha "
Ve a phase angle smaller than 9(° rm 1 a small capacitive .

angle b it is necessary to give @ N
Y connecting capacitor C1 in parallel with resistor R1. A small capacitive angle

is very eas ; om 3
¥ €asy to obtain, r equiring a small capacitor across resistor Ri.

FROM AF
OSCILLATOR

‘SIGNAL SOURCE - Eé?

Tl
R
th
in
s¢

~

Figure 1 SCHEMATIC DIAGRAM-

The balance equations are derived in the usual '}nanngar, and by subsﬁtutiﬁg the
corresponding impedance and admittance. . I ‘ '

pREa

" 427, 1 FLOOR, 10™ AVEUE, ASHOK NAGAR, CHENNAI-83

i e e SRR
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As can be seen from the circuit diagrarn of Fig. the two vari: bles chosen for the

oalance adjustment are capacitor C1 and resistor R, . There s2ems to be ncthing
: unusual -about the balance equations or the choice of variabe components, but
‘consider for 2 moment how the quality of a capacitor is defined.

= Z Y
or . Zx Zz 3719, c ‘
Rx~ _g:_-_ = Rz( o j- [1 +jwc)
; and €Xpanding - L s l B
Rxmiadoe ; RoCy - IRy .
WCx .C’3 w 3R1 R

Equating th . E -

_ quating the real terms and the imaginary terms, we find that =
Rt G
|
| g
N OgR
i
|
|

PROCEDURE:-

1 Sw:tch on the tramer and connect the unknown capacntance n the arm marked

-~ . X . g
8 Cx .- SO . S . %

—T ™ . — i

2. Ohserve the sine wave at the output ofJKHz oscnllator and 1 atch the curcu:t by

us ing the w'rn;, dlagram ' pr i \...\'\..:

. -#27,' Il FLOOR, 10™ AVEUE, ASHOK NAGAR, ch‘sNNA;'_g;; _

e i e T e s ——— Tegi e

B L et Tt PR S g ---‘_,..

I Py .'......,- el
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3. Ob Page No 4
) \ewe the Sm
e Wave

osullosmpe at the Secondary of the isolation transformer on an
4. Select Some value of R, =
5. Connect the osciliocen. _

€ oscilloscope l?etween ground and the output point, . | 7 “)

s ; . oo .

! VaryR 5 . :
g 1(S00E POtentlometer) from the minimum position in a dockwi;e direction.

7. ifth ‘
; € selection of Rz is correct the balance point NULL POSIT!ON (DC Line) can
be observed on the oscilloscope. i.e., at balance the output wave.form comes o a

minimum voltage for a particular value of R1 and then increases by varying Ry in

the same clockwise direction. If that is not the case select another value of Ro.
) 4

' 8. You vary the capacitor C4 for fine balance adjustment.

19, The balance of bridge can also be observed by using Loudspeaker Connect the

“cutput of the bridge to the mput of the detector.

: 10 Connect the Loudspeaker at output of the detector Alternate!y aijust Riand \

proper selectlon of R2 for a m:mmum sound in the Lot.dspeaker gu " : | /

497, 1 FLOOR, 10™ AVEUE, ASHOK NAGAR, CHENNAI-83

‘
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WIRING DIAGRAM
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INITOSAN
pRINCIPLE Barsmitd 4o Bconines

Linea’s EEE:Zefd light passes through a polarization filter. Transmitted light intensity is determined
asafun Of the angular position of the polarization filter.

1 The plane of Polarization of a linear, polarized laser beam is to be determined.

: The intensity of the light transmitted by the polarization filter is to be determined as a
function of the angular position of the filter.

3 Malus’ law must be verified.

CONTENT SPECIFICATIONS:

Laser, He-Ne 2.0 mw, 220 v AC | 01
optical bench Hexagonal, I= 1 m 01
Transversal Saddle . » o1
fired Saddle o e
Polarizer / Analyzer | o 02
Photo detector , - 01
Digital multimeter o o0
Plug in lead red & Black 50cm . . . .02 .,
THEORY: ' | -

light is a transverse wave. We define the direction of polarization by the direction of the electric
field vector E. Light from common sources such as light bulbs is un-polarized or Laser source
linearly polarized, meaning that the ‘plane of vibration of the electric field vector changes its
orientation very rapidly and in a'completely random fashion. However, when light interacts with
matter, that the plane of vibration of the electric field may become fixed in a particular direction
(linear polarization) or that the plane of vibration rotate or otherwise vary in a'uniform (circular or
elliptical polarization). '

let's evaluate how much light is transmitted when
’ the transmission axis of a Polaroid is at an angle to
the plane of polarization. The two cases, what would
happen if the transmission axis is ;_Jarallel or
perpendicular to the polarization direction of the
beam? In the former case all of the light is
transmitted, in the latter case none of it is: In figure
1 shows what happens when the transmission axis t i Figure 1

of polaroid makes an angle & with the plane of | | |
n of an incident beam. In figure 1 an un - polarised beam of light is polarised by passing it

olarizatio . . ,
: pPolaroid. The polarised beam is then passed through a second Polaroid, often called the

polariser.  analyser

through a ) » : (
analysger The transmission axis of the analyser makes an angle @ with the plane of polarisation of
the incident beam. The beam that emerges from the analyser is polarised in the same direction as

the transmission axis of the _analyser. g | ‘ ‘

I )

1
V
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&vAluATION:

. s be the Polarization planes of the analyzer in Fig. 3. A

Inearlv polarized light, the vibrating plane of which forms

_gge W With the polarization plane of the filter,
pinges on the analyzer, only the part will be transmitted

Ern=E,-cos?

sthe intensity | of the light wave is proportional to the E.=E.cos ®
quare of electric field intensity vector E, the following s
e|anon (Malus' law) is obtained |

' la=1lp- cos?@
Al

Experimental setups

DESCRIPTIONS:

1 Optical Bench, 2. Tran
Photocell, 8. Digital multimeter

SET-.yp AND PROCEDURE
1 The experlment is set up accordmg to above Flgure as He-Ne Laser at Ocm, polariser at

50cm, Analyser at 75 cm and photocell at 125cm.
Cc

please mount the photocell in transversal saddle for adjustment.,
Note:

L connecttheP

sversal saddle, 3. Fixed Saddle, 4. He-N Laser, 5. Polariser, 6. Analyser, 7.

hotocell to digital multimeter and set its in 200 mV Range. |
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Now switch ON
the las |ar|ser analyser and
photocell at same level, o a"d adjust the height for He-Ne Laser, Po )

Now -
move the Photocell with transversal saddle for total illumination at the center.
If the experiment is ca

lp must be determineq Wi
evaluation,

rried out in a non darkened room, the disturbing background curre.znt
ith the laser switched off and this must be taken into account during

The laser should be allowed to warm up for about 30 minutes to prevent disturbing

3 iqtensity quctuations.

Keep the analyser at 90° positions, tﬁen rotated the polariser such that no laser light fall on
the photocell. '

Now take the reading (LAmp) in steps of 10° between the polariser and analyser by rotating
the analyser filter form +90° to -90°,

Note: mV reading must be in fluctuation condition because the laser beam intensity not

remains constant. Therefore take the reading for both minimum and maximum value for mV

'OBSERVATION TABLE:
V=0.0 mV
Angle (6) Cos?0 Ihtensity (min) intensity-(max) | (V-vo) (V-Vo)/ (Vmax-Vo)
-90 0.000 it - vl g b VORI g | g g 0.000
-80 0.030 6.4 o & e g, A0 8 8 0.029
-70 0.117 ; 123 Jop Mo ey AL I 32 . 32 "0.114
-60 0.250 ‘53| LY e 715 715 0.256 |
-50 0413 86| - F" 136 |7 111 111 | 0.397
45 0.500+] 117 ' '173 145 145 | " 0.519
_40 0.587 143 | 193 168 168 0.601
30 0.750 193 | 214 1 203.5| . 203.5 ' 0.728
220 © 0.883 223 240 231.5 231.5 0.828
.10 0.970 235 306 270.5 270.5 0.968
0 -1.000 245 314 279.5 279.5 1.000 |-
0.970 198 343 270.5 270.5 0.968
0.883 182 325 | 253.5 253.5 0.907
0.750 155 266, 210.5 210.5 0.753
0.587 133 203 168 168 | 0.601
0.5004 120 174 | 147 147 0.526
0.413 99 132 115.5 115.5 . 0.413
0.250 72 81 76.5 176.5 0.274
0.117 |. 331 . 36 . . .345]|" " 35 0.123
0.030 : 7 I N I - 1 Sy 3 0.029
0.000 0] 0] A 0] 0 0.000
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EXPERIMENT NUMBER: 7
- Alm:

DETER
MINATION OF YounG's MopuLus gy FLEXURE METHOD:

THEORY:

Hooke’s law states that within elastic limit, the stress generated within the body is proportional to the
strain. If a light bar of breadth b and depth d is placed horizontally on two knife edges surface by a
distance /and a load of mass m, applied a t the midpoint of the bar, produces a depression S of the bar,
then Young’s modulus Y of the material of the bar is given by

2 (M
- 45 (%)

Where is the acceleration due to gravity.

Drawing a graph : draw a graph with load m in gm Along x axis and corresponding depression —in cm

___along y axis. The nature of this graph known as load depression graph, will be straight line passed
through the origin. This verifies the Hooke’s Law. Draw the two load depression graph for two values of
I. Calculate [m/6] from the graph, and determine Y from the mean value of [m/8].

Tiz. 3 Flevas Appnasn

APPARATUS REQUIRED:

1) Abeam AB  2) Two stands with two knife edges N, and N, 3) Frame F ) Microscope 5)weights
(each 500 gm) 6) Slide calipers.
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