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——————
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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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| 'Wﬁ
&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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OBSERVATION:

Determinati i
mination of the vernjer constant of travelling microscope:
Length of the beam between knife edges | =cm

V.Cof the slide calipers = svessnsCMN,

Table -1
Data for determining the thickness ‘d’ of the beam:
SI.No. Main scale reading in CM Vernier scale Thickness ‘d’ in Mean ‘d’ in cm
reading in cm cm
Table -2

Data for determining the thickness ‘b’ of the beam:

SI.No Main scale reading in CM Vernier scale Breadth ‘b’ in cm Mean ‘b’ in cm
T reading in cm

R
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Table -3

Measurement for the depression for loading and unloading for a length:

Length between the two knife edge: cm

(a)

(b)

SL.No | Load in Travelling Microscope reading Mean | Depression
A Gm incm
Loading Unloading
M.s.r V.s.r | Total M.s.r | V.sr Total

CALCULATION :

RESULTS :

" The Young’s modulus Y of the material of the beam determined from the graph dynes/cmz.

Discussion :-
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1 "’I—ii[;é?imental Data:

EXPERIMENT NO: -1

Determination of the modulus of rigidity of a wire by dynamical method:

Theory: Ifa solid cylinder be suspended by a long wire from a torsion head, forming a torsional
pendulum and if the pendulum be—set into torsional oscillations, the time period of such
oscillations is given by T = 2aVI/C, or C = 4n*1/ T2, where I is the moment of inertia of the
cylinder about the suspension wire as axis and C = shearing couple per unit twist.

Now, if the axis of the cylinder coincides with axis of rotation, then 1 = (1/2) MR? where M =
mass of the cylinder, R = radius of the cylinder.

Again for the suspension wire C = ainr*/21 , wher | = length, r = radius and n = §n.,1 1/FT?=4n
L MR*/f* T?

(A) Measurement of the radius of the wire
Screw pitch =
Number of circular scale divisions =
Least count =
Instrumental error =

| No.of [ Lincrscale Circular Total Instrumental | Corrected Grand mean Mean radius |
| obs, reading scale rc:vzdmg Error diameter corrected
1 rcading - diameter
i1 |
{ L.
i |
3. '
‘ 4.+ |
B 5. 4 = ,

&
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(B) Measur
reément of the diameter of the cylinder by slide callipers:

11\] Smallest majp scale division =
0. of vernjer divisions =

Vernier Constant =

&

No of | Main [ Vernier | Total Instrume | Corrected | Corrected | Mean
obs. scale scale reading ntal Error | diamcter | Grand Radius
reading reading (D) () D=D’-e¢ | mean

Diameter
1. (a)
(b)
2. (a)
(b)
3. (a)
(®)

(C) Measurement of the time period of torsional oscillations:

No. of obs. Time {t) in Secs. for 20 | Mean time period (T) in Secs.
" complete oscillations

»

g

8

4.

Calculation of n :

Length (1) between torsion heads =

Mass of the cylinder = 2.84kg /. 196

Radius of the

wire (1)

Radius of the
cylinder (R)

Mass of the
cylinder¢M)

Time

period

m .-

A

3 ~— -

i

— e e

Discussion ;-
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- Exfy.de, 0L

GENERAL PHYSICS - 8L,

- MATERIAL OF A WIRE BY DYNAMICAL METHOD :

Apparatus : The apparatus, in its simplest form, consists of a solid cylinder

& " long and thin wire AB (whose tigidity is Te-
quired) whose upper end A is kept firmly fixed
A || (Fig. 2.14). This cylinder is capable of oscil-

lating about the suspension wire as axis, which
again coincides with the axis of the cylinder.

can move over a circular graduated scale S.

Theory : The period (T) with which the
) ‘bob of a torsion pendulum oscillates, with its

o 24 ',
T= 22‘:4-!--;1'0r L= 471,," o (2.14a)
€ - / 3

Fig 2.14

Where, I is the moment of inertia of the suspended cylinder about its own

.. - 1 ]
is and is given by [ = —2- {mass) (radius)* .(2.14))

‘Here ¢ represent the resting couple exerted by the suspension wire of length

for one radian twist at its free end and is given by, .
c=amrt2 R C(2.340)
where, 71 is the rigidity of the material of the wire, ‘while [ and r are
ectively the length and radius of the suspension wire.

From (2-144) and (2-14¢) we get
et 4nl. o 8all

L

—_——

- - i
- N

2.144d). - -
If |, r 2ec DUL in Metres, §.in kg-m2then n will be in N/m?

Mg 4

. i : \ ~—

-

 Procedure :

-
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@ DETERMINATION OFTT{ERIGmYﬁ' MODULUSOFTHE .

of uniform cross-section suspended from the lower end B of 2 vertical fairly -

“Thus 2 torsion pendulum is formed with the o
suspended cylimder as its bob. A pointer P- is |
attached to the bottom of the cylinder, which =

Calculating I from the relation (2.14b) and by measuring /, 1 and T
Xperimentally, we can find the rigidity n of the wire by employing the relation

() If the cylinder is detachabie from the suspension wire, thén it should
s cerached from the suspensicn Wire and its mass (M) is to'be found our either -



- Measurement of electron’s charge to mass ratio

Aim: To measure e/m, where e is the charge of an electron and m is its mass.

Working formula: Experimental setup consists of a glass bulb containing a filament, a catnode
plate, a grid, a pair of deflection plates and an anode plate. The bulb is filled with helium at a
very low pressure. Electr ons emitted by the cathode collide with helium atoms which get excited
and radiate visible light. Thus a beam of electrons leaves a visible track in the bulb. The bulb is
placed between a pair of fixed Helmholtz coils which produce uniform magnetic field at the
centre. The socket of the bulb can be rotated so that the electron beam is at right angles to the
magnetic field. :

- Suppose the electron beam is deflected in a circular path of radius » under the application of the -
magnetic field B which is perpendicular to the electron beam. If v be the velocity of an electron
in the beam, following relation will hold in equilibrium:

mv?

=eBv. | (D

If the electron beam be produced in an accelerating potential 7, then
L, |
-Z—_mv‘ =eV. @)

/

We eliminate v from eqn.(1) and (2) and obtain the required ratio as

e’ 2V . '
; - B2¢2 , (3)

If N and a are number of turns and radius of each coil respectively, the magnetic field produced
near the axis of the coils due to flow of / current in the loops is given by

(/l

__ " Npol-

H (5/4)5a 4)
| gt
f:liminating B from eqn.(3) and “) we&the required ratio
' e /- 2v (5/4)%? , |
m (N#ol)z? ! S (5)

~ For a given current I (~ 1 amp) plotr¥asa ction of V' (~ 0-250 Volts) and the curve wﬂl be
{11

/‘ a straight line. Take the ordinate and. a'bbms: an arbitrary point on the curve and substitute 1t
in eqn.(5) to obtain the required ratio. The supplied data are given in the followmg

a= 14 cm; Ni=160; ﬂo = 4x X 10 ad Hem)L/m
l
|
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The magnetizing current J and the accel

Measurements: Here the diameter of the electron beam is measured

ammeter and a voltmeter mounted on the front of the panel

A set of data for a typical measurement of e/m is giveh in the following:

Table: Data of beam diameter d (=2r) for different ¥ and fixed 7 (=1 amp)

lby a detachable scale

pounted in front of the bulb. This scale has a slider with a hollow tube fitted with cross wires at
its both ends to fix the line of sight while making the measurements of the diameter of the beam.

erating voltage V are respectively measured by.an

Number of | V 3 s
observations | in volts ll}’c,mr S —-— jn cm?
. 50T e — 4
Lt |

B 200 | :

s 220 | 7

5. 20 B |
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ke 0 arbitrary point (205, 18) marked with cr
| optain the value as 2.16 x 1011 coulomby/kg,

ite that the measurements can be done for diffe

meportional_ errer: The independent variables 1
sconstant. Then the maximum value

5 sv . _ sr
em v T 2

fhere 8/, 6 and &7 are respectively the smx
Ftachable scale attached with the setup.

iscussions: One should discuss the experin

¢ actual value quoted is 1.77 x 1011 coulomb/kg,

Dss on the straight line curve. Plug it in eqn.(5)

rent J.

n eq.(5) are ¥V, I and r and the rest can be taken

42
I

allest divisions of voltmeter, ammeter and the

jental results from the perspective of her/his

derstanding of the working formula and the eixperimental setup given to her/him. Note that it

ould not contain the precautions that have take

n while performing the experiment.
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‘Discussion: ;

EXPERIMENT NO.: -3

Determinatiop, of the refr

ive i ' a liqui sing a plane mirror and
4 CONVeX lens active index of a liquid by using a p
I T2

Theory 1 If double convex lens C of focal length f,, be placed over a few drops of liquid placed

n a plane mj o . i

0 5 }2 i_mlrror, then a plano-concave liquid lens of focal length f; is formed between the lower
surtace tt) the convex lens and the plane mirror [figure 1]. If F be the focal length of the
b Mich ; .
compination (which is behaving as a convex lens), then we have

P=UEF e e e e e (1)

Correcting for signs of F and fy which are both negative we get,
- UF=-Uf +1/4
or, 1/ =1/fi— 1/F = (F=1£)/EL 2) =
Finding f, and F experimentally by coincidence method, and putting their numerical values liquid
lens is given by,
M=p-DAr-1r)=Q@-1).l/r[asr’ =a]
or, u = 1+r/f;

- Finding r. the radius of curvature of the iower surface of the convex lens, by a spherometer and
finding 1/f: from the relaticn (2), we can calculate p, the refractive index of the liquid.

Experimental data:
(A) Thickness (1) of the lens at the centre by slide callipers:-

Taole T
Value of 1 small division of the main scale = 1 mm,
Totai number of vernier division = 10
10 v.d. = 9 s.d. = 9mm. 7 1 v.d. = 9/10mm.
Vernizr constant (v.(r::) =(1s.d.— ! v.d.)=(1-9/10)mm = .01 cm. Instrumental error =

,—"/V —_

Ne. of Obs Reading in cm of | Mean reading in cin Corrected reading
- incm
Seale (5) 7 ] Veruizr{v) | Tetal
=V.r X v.c (s+v)-
, - ‘
1. A, i
2 : : N
3. .
4. -
5. S
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®) Determing gy,
WhiCh iS in 'y

(@) Least count of the ip
he value of ¢

Strument:

Table I

ach division of the liner scale =

D of the radius of curvature (r ) of the surface of the lens
ontact with the mirror:-

Total , ston of the liner scale = .............. mm
S 10 of circular divisions = ................. (N)
Lcre‘V pitch=__ ... mm
eas S
No ct Count (L.C) = Screw pitch/N=............ mm = ...... cm
of rea(-; When (he screw touches the plate Total no. of Value of Mean Radius of
| obs | wi - c.s. divs. those ~ hincm | curvaturer=
1cn the Nos. of Final c.s lo. of | Rotated x = divisions | d7.0h + b/
| Serew les | Addl No.
o ‘i fU\L reading (R,) c.s divs. Nm+n inmm (h),/
Hehes rotation Rotated (n) =xkL.C .
. the lens of the . 7"
! surface | cir Dise. 7
(R) (m)
1. R,
2.
b
3.
il R,
| 2.
3.
(A) Focal length determination :
Table IT{
i No of '/Qigpance of | Meani, |Focellength | Distance of | Mean | Focal length | pofthe,
| obs. the pin from | incm of convex the pin from | h, in of compound | liquid
; | the upper lens in cm the upper cm lensincm F
| face of . fi=h+t2 face of = hy+t/2
| convex lens compound
| incm (h) lens inem
\ |’ (h,)
1. |
I8
<8 .
% ;
" L)
Discussion:
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EXp1. To determine the wavelen‘gth of sodium light

EXp.'?..‘ To find the radius of curvature of planoconvex lens using Newton’s rings
experiment, given A =5893A° | |

Exp.3 To find the thickness of a thin sheet of paper (Air Wedge Experiment)

A Plano-convex lens is placed with its convex surface on the optically-plane glass plate
S0 as to enclose a thin film of air of varying thickness between the: lens and the plate.
Light from an extended monochromatic source (i.e.sodium lamp)-of light is converted
into a parallel beam of light by using a convex lens L of short focal length and made to
fall on an optically plane glass plate inclined at an angle of 45° to the vertical, where it
gets reflected on to the Plano-convex lens L as shown in Fig.1 2 :
Interference takes place between the rays of light reflected from the upper and the jower
surfaces of the wedge shaped air film enclosed -between lens L and glass plate P and
.circular interference fringes (alternate dark & bright) called Newton's rings are produced
as shown in Fig.2 - ‘ .
The center will be dark because at the center, lens is in contact with the glass plate and
thickness of air film at the center is zero. By Stoke's law, a phase change of (or path
difference of Fig.2) takes place due to reflection at the lower-surface of the air film (Fig.
3) as the ray of light passes from rarer to denser medium. As we proceed outwards from
the center, the thickness of the air film gradually increases being the same all along the
circle with the center. at the point of contact. Thitsithe-fringes:prodiiced- are cone=ntric
- circles and localized in the air film. The fringes tan ¢be viewed by means of a low power
traveling microscope 'M' as shown in Fig.1 - : ' :

FiS EFA
PRy
A\f.‘x'deszitL 4}' |
=TS |
.n"x -\“-\&" 05
.L_‘-;L‘ L ¥ ‘V’J,FlanooomecLa‘\s AANY
Sodium Lamp L. |
] g.-;’;z ﬂ%g A
=== NERBVE
., - T2 _Plao Gass Plate : o
Fig. 1 Fig. 2 : Fig.3

The fringes are circular due to the fact that air film is symmet‘ricél about the point of
contact. The locus of all the points at same thickness is a circle i.e. all the points where
the air film has a given thickness lie on a circle whose center is at 'O’
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D n= diameter of the n'" dark ring n
A= Wavelzength of monochromatic source of light used
2 then, D,® =4nRA '
It may be pointed out that surfaces of the lens a
s and the plate may not be clean e
lens may not be perfect contact with the glass plate at the center. Then the ceﬁ?ec: E:/‘ill #
not be dar}<. To eliminate the error due to this problem, A
th th the diameter of any two dark rings say, n and m may be determined.
Therefore ,

DrZZ4NRA- oo (1)
DinZ = -
m 4&% ............................ (2) ,f?‘;

from equations (1) and (2),we get

A= Dy? - Dpn® JA(N-M)R...covrruunennnnn(3)
smcg, t-his formula involves the difference of the squares of the diameters of two rings
and is independent of the thickness of the air film at the point of contact 'O, the above

error is minimized.

If the measurements are made on bright rings of the diameter of n bright ring is given
by Dy’ =2(2n+1)R - - ' R J
Th=ref~re Diameter of the ring depends_unon-the wavelengih-of {ightés‘c‘. yj :
If white light is used in place of monochromatic light, a few coioured rings .are!

observed. Each color | _
gives rise to its own system of rings. These colored rings soon superimpose and

overlap thereby
resulting in almost uniform illumination after a few rings.
If a plane mirror is placed in place of glass plate below the plano-convex lens, a

uniform illumination is observed as whole of light gets reflected from the mirror.

PROCEDURE .
1. Find the least count of microscope scale. : L4
2. Clean the surface of glass plate, and the Plano-convex lens L .Put them;ggg
position as shown in Fig.1 in front of the sodium lamp. _ -
3. Switch on the sodium lamp and see that only parallel beam of light coming from
the convex lens falls on the glass plate.
Adjust the position of the microscope so that it lies vertically aboye the center of
the lens .Focus the microscope so that alternate dark and bright rings are clegrly

visible. . \
Adjust the position of the microscope till the point of intersection of the Cross-

wires coincides with the center of the ring system and one of the vertical Cross-

wires is perpendicular to the horizontal scale. . .
Move thg n‘:icroscope to the left with the help of micrometer screw SO é?:tdghle:
vertical cross wire lies tangentially at one of the extreme ends of the 2 ark

ring.
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@2 aicittod &p Sxoellonce
Note the reading of the micrometer scale of the microscope.
. -Slide the microscope backward with the help of ‘micrometer screw and go on
noting the readings when the cross wire lies tangentially at the extreme ends of
~horizontal diameter of 16 th,12th ,8 th and 4 th dark rings respectively.
- 9. Continue sliding the microscope to the right and note the readings when the
 vertical cross wires lies tangentially at the ether extreme end of the diameter of 4
th,8 th ,16 th and 20 th dark rings respectively. ) L B
10.Now slide the microscope backwards and again notedown the readings
corresponding to the same rings on the right and then on tHe left to the center of
~~ the ring system. - . : . o :
'11.Remove the Plano-convex lens and find the radius of curvature of its convex
_surface by using a sphero meter. : |

Thé— radius of curvature may also be detemﬁned by plotting a graph be_tween D, along
Y-axis and then number of the ring(n) along X-axis as explained in part-2 of the
experiment. ' : :

LEAST COUNT = Pitch / 100.= 0.001 cm

' OBSERVATIONS: Pitch of the micrometer scale= 0.1 cm -

RingNo.| Microscopa reading ‘Diameter Mlaroscope:madlng | Digmster | Meandlameter
Lefifajem Right{b)cm =(a-b) | Rightic)om Left{d)cm :Sod)
1 . or S : :
ek e | =tbed) i |- =(de)
20 | B ° . S B . it . e & s
16" .
12
8
4 .

*Microscope reading = main scale reading + circular scale division x Least count

Radius of curvature of surface-of plano-convex lens in contact with the glass plate

_Pitch of spherometer = distance moved on mm scale/no. of rotations =o.1cm
~ Least count= pitch/no. of divisions on circular scale = 0.001 cm
. Distance between the tips of two legs of spherometer:

:1.L1= em 2.L,= .cm3.L;= cm

‘Mean L_='(L1"+‘ Lo +L3)/3= cm
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WW b &
‘ . . = ’fa>b
8. No. Spherometer Reading on - (aﬂl el
| . ‘wat 2 i < b
Convex Surface {(a) Plane Surface (b) 1| = (100 % ab)ita
cm - G
1.
2 kY ‘ ‘ -
3 .
"
Mean R J
Calculations &results:
1. Radius of curvature of convexsurface: . =
R = L°/6h +0.5h

~ =T75761cm
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M%MASE&D}FFRAGTJON“

Objective:

UDJECIVE: DETERMINATION OF WAVELENGTH OF MONOCHORAMATIC LASER LIGHT RY
DIFFRACTION METHop

"_—_\

principle: Let a Parallel beam of light of wavelength A coming from laser source fall normally on a
plane transmissign grating. Diffraction maxima of different orders would be formed on the other
side of the grating at different angles with the incident bearn. The angle of diffraction (8) for any
particular order can be measured from the image of diffraction primary maximum on the screen.

~

Screen — 4 —»]

! | Gratings
aser

1fd’ iFs_the distance of ‘n’ th order primary maximum from the central maximum and ‘D’ is the
distance of the screen from the grating, then the angle of diffraction for the ‘n’th order is

B =tan ™" (d/D)

Knowing ‘@, the wavelength of the monochromatic light can be determined from the given formula
&
(1)
£ _
A =sinB/nN ~

Where N is the number of line per unit length of the grating.

ToOLS/ APPARATUS REQUIRD:

1. Laser e

2. 2.Screen
3. 3.Plane Transmission Gratings

r 4. 4.Scale

-+
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Procedure:-

1. Switch on the laser source.

2. Place the transmission grating on the grating stand keeping it perpend
3. Diffraction spot are seen on the screen

: central s
4. The distance (d) of different diffraction maxima are measured from the
meter scale.

jcular to the source.

pot by

5. Note the distance ‘D’ of the screen from the grating.
6. From table -I calculate the angle of diffraction.
7. Using table Il calculate the wave length of laser beam.

EXPERIMENTAL DATA:

Table -l
Distance of the screen from the grating (D) = cm
Order Distance from the central spot ( cm) Angle of diffraction
no 9=tan "' (d/D)
Leftd, Right d, Mean -

3=( d1 +dr )/2

—

Tanle -l

S,

Determination of wavelength of laser light

g

N = 105 lines/metre w 5

efer no-1n Angle of Wavelength of Mean A in metres | Mean A in Ao
e diffraction laser A= sin 6/nN
in metres\ |
e .
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L WORKINSTRUCTION ~~~~———
- ’,"; ,,‘
NAME OF EXPERIMENT: *FRAC 2) .

OBJECTIVE: DETERMINATION OF WAVELENGTH OF ATHOD
: e \ "FRACTION ME
MONOCHROMATICALJ.[S& TBY LAGER DIF

PRINCIPLE: Let a parallel beam of}.iggisf wavelength 1 C.‘;?‘mtgiof;om

~ lager source fall normally on a plane tian i.§§i°n grating. ]-)1 -rach rating
maxima of different orders would be‘fo}med on theother 'S:de o.f : e(:eg) ;or anv

- at different angles with the incident beam. The angle of dnf'ractloP Ay ’
perticular order can be measured from the image of diffraction primary
maximum on the screen.

s S Screen 0 —-—d " *
S = N 5 (o ; ‘
\\_ \ . \ : ’ '. fl'l /
.. ' .‘n'
\ » \ o i "l ) / “
uE, . \ . v .
: ~. AN ﬁ 3 / '
. \ . Y ez l,l ; //
™ N o4 LPa / ' :
RN vl / / ’ /
\ x \\ 1 7 s 5 /
—— e 2 \ AT T |
) A . ; " ’
. : . — 1 Sratings /
s R AT S N
N Lazser

|
o X '
(3] L d .e & . ) > b ’ 4 2 4]
ar  If“@” is the distance of “n’th order primary maximum from the central

paxiniGm and ‘D’ is the distance of the screen from the grating, then the
T angle.cf dﬁ’ﬁac:ien\jbr ‘n’th orderis -

> S J
R e, N A
: ) a\\_—ﬂz‘v-lf‘l_ =N §
Pt :(?’E D (U g
N
Knowing ‘0’. the wavelength of the monochromatic light ean be :
determined from the given formula (Yo & . N
' . X y ~ )_: At

Sin@ . - -

a
v
SeF

Where N is the number of lings ncr.i: TR S -
% : - ¢ T, I\MLLgDLll Of-('h.:: gl‘a?-nlll\‘:f;

- . ) i K T
% ) . ol Sltmar o landgt

~ e =_.s
R N e 1Y

Ao

o .
T
—"

N
1%
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EXPERIMENT NO: - 2

VERIFICATION OF STOKE’S LAW AND HENCE TO DETERMINE THE
COEFFICIENT OF VISCOSITY OF A VERY VISCOUS LIQUID.

Theorv :

If a small sphere of radius r and density p attains a terminal velocity v in an infinite ocean of
liquidv of density § then according to Stoke’s law the viscous drag F = 6mnrv, would be equal to
the apparent weight of the sphere.

6mnrv = (4/3) ar’ (p — d)g

n=Q2/9)r (p-9)g/v (Coefficient of Viscosity of the fluid) — ---------------=(1)

Since the experiment is performed in a liquid of total depth H and taken in a cylinder of inner
radius R, the experimentally determined velocity v’of the ball will not be equal to the velocity v
in the. 1nfinite ocean of liquid. There _will bc; a wall (radius) effect and end (finite depth) effect of
the liuni‘\H

V=v"K, where K = (1+2.4 r/R) (1+3.3r/H)

employed.

So, equation (1) may be written as,
=29 (p-dgvK) e )

Thus equation (2) may be employed to find the coefficient of viscosity of the given liquid.

Again if Stoke’s law be true then the ratio (r*/v) should remain constant at a given temperature.l
If a graph be drawn with r? a]ohg X-axis and v along Y-axis then the graph should be a straight
line. Thus if by experiment we can shew that (x* vs. v) graph is a straight line the Stoke’s law

will be verified.

EXPERIMENTAL DATA :

(A) Measurcment of the diameter (2r) of the balls by screw gauge:

Screw pitch=............

Number of divisions of the circular scale =
Leastcount=..............

Instrumental error =
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Size Sphere Diameter of the | Mcean Grand mean of Me_an raghus of
number number sphere in various | diameter(cm) | corrected a givensizes(r)
of sphere directions diameters(cm) (cm)

a B C|d I
1 1
2
2
J
2 1
2
e |
A
3 1
2
~
S |

(B) Measurement of the internal diameter of the cylinder by slide calipers:

1 smallest main scale dIVISIONn = ..cvvvieiecnecnanne .
No. of vernier divisions = ............ 5 » SRHTTR &'
Vernier Constant=....... cosenas

Diameter in cm at different places | Mean diameter | Corrected diameter | Corrected radius
in cm. in cm. in cm.
(D) D=D’-e R=D/2

(C)Determination of terminal velocity (v) of the spheres:

Radius of | Total Length of | Size no. | Redius of | R%incm? Time of | Mean | Velocit
the jar in | height of | the of ball the ball fall see)) | time | of ball y | Corr. Factor Con'e.cted
cn ® the liquid yddle incm (r) (sec) K celocity
in the jar | portion V' =it 1+
1 = 2.4r/R) V=v
incm (H) | of the L . ( v’K
liquid Cm/scc. | (143..3r/H)
column
in cm (h)
R ——— -
]
CALCULATIONS : 1= (2/9) (p-8)g/(v’K) gm em - Sec (noi
g Sec (poise) (from graph)
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EXPERIMENT NO. : -4

m inc a
- . Y : Ce b uSlno
Determination of the refractive index of 2 transpal ent substan

travelling vernier microscope:

, : ed in the
Theory : The normal ray PO and an oblique ray P! preceeding from an object P, plac

denser medium of refractive index p,are incident on the surface of a rarer medium of rc.fractlve
index p, The emergent rays OO1 and LL1 when produced backwards meet at Q which is the
virtual image of P. Hence the object distance is u = OP while the image distance is v=0Q
(figure). For refraction atL, @, and @, are the angles of incidence and refraction and hence,

i, sin @, = p, sin @, are very small and hence, we may write,

i, tan @, = pnatan LD

1,OL/OP = 11, OL/OQ

or, I/u=w/v

If the rarer medium is air, (4. = 1) and the denser medium has the refractive index, p then,

w/u = 1/v;or, = u/v

", -real deptly apparent depth

The formula is employed to find the refractive index p of a transparent slab.

Experimental Data:

(B) Vernier constant of vertical scale:
Smallest division of vertical scale=s=...... cm
No of vernier division=n=..........

Vernier constant (v.c.) =s/n=

(C) Reading for the scratch when the beaker is empty :-

Table-1
| vertical Reading in cm of the ink mark M -
i - S ean R, in
‘ Scale (s) Vernicr Total reading = T
e V=(v.r)x(v.c; | R, =(stv)
|
|
- SR |
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d N .
) Reading for Image and liquid surface :

Table T1
Elqu}lld Reading for image in em Reading for surfacc in cm u= = p=uv | Mcam
cpt Ri-R, | Ri-R; U
incm incm
Scal Vemier- Tota | Mean | Scale Vernier Total Mean
e(s) £ V= 1 R, (s) V= R;= R,
(¥r x v.o) R.= (v.r x v.c) (s+v)
(s+v
)
Small
Medium
Big
Calculations:
1) p= d |
~2) p= s -

3) pu=

_Discussions:
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MAGNETIC FIELD MEASUREMENT APPARATUS, MFN-0T

ic field around them. Study of their
d the conductor, effect of two current
The present set up aims towards

| Curr s
i - ent carrying conductors produce magnet
| correlation, distriby

carrying c tion of its strength in space aroun
this whg onductors placed closely are of primary interest.
en the conductors are in the form of two coaxial circular coils.

§ |EXPERIMENTS

L. To study the variation of magnetic field with distance along the axis of a circular

current carrying coil and tocalculate diameter of the coil. K
¥
2. To study the principle of superposition of magnetic field, and in paiticular to study the
axial variation of the magnetic field due to both the coils when the distance between
them is (i) less than the radius of the coils (ii) equal to it (iif) morE_tllglﬂ_L .

-

BRIEF THEORY ~ | R

We know, the intensity of magnetic field at a point *P , lying on the axis of a circular
'3 ‘AB’ of radius ‘a’ having ‘n’ turns at a distance ‘¢’ from the centre ‘O’ of the coil in S.1.
nits, is given by '

) 2

' 4'1 (a2 +x2))/2
1 is the current flowingthrough the coil

Lo is the permeability of the free space, which is"‘equall to 470_(10.'7 H/m

The units of B are Tesla or Wb./r’n2

The direction of the magnetic intensity at P is along OP produced if the current flows
through the coil in the anti-clock-wise direction as seen from P. If the direction of the current
s clockwise the field at P is along PO: '
: "The value of the magnetic intensity is maximum at the centre O of the coil and is
given by L |

or
Arx107 nIx107
e .
2a
If we move away from O tovs(ards the right or left, the intensity of the magnetic field
decreases. A graph showing the relation between the intensity of the magnetic ﬂelg Bland the

' Gistance X iS given in Fig. 2. '“}9‘ curve is first concave towards. O but the curvature becomes
less and 1ess, quickly changes sign at Pand Q and afterwards becomes convex towards (O -

gauss €))

b ts pvit. Lid. . ¢ i i N .
s Instrumen 3 ~ . 1 MEMOY Pogs 7
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bservations
Xperiment -1

]

~ Position of coil 1 = 30mm
Position of coil 2 = 142mm
. Distance between the coil = 112mm
. Length of sensor rod = 265mm
. Currentin the coils = 5c0mA

‘SI. | Sensor stand Sensor position Magnetic Field (Gauss) -|
No. position (mm)(Sensor Stand Coil-1 Coil-2 Both Colls
(mm) Positio:, -265mm)

Experiment -2 -
Position of coil 1 = 30mm
position-of coil 2 = 30mm+Distance between coils
Radius of the coil = 112mm

. Fixed Length of sensor rod = 265mm

_ Current in the coils = 500mA

sl. | Sensor stand - Sensor position Magnetic Field (Gatiss)
- position (mm)(Sensor Stand Coil-1 Coila | .
(mm) _Pnsition -265mm) Both Coils

g B— . Sy T
— : B —

i A
= S 4
L Tl

— ) \\"—-\.‘J-;' ._\\.

A
o, T TR, =
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Fig 4: Variation of the magnetic field for individual coils and both the

T | WEENEE S5
o . cdils af a dfstanie of radius a| : ; ‘ ” \
20— T T N
48— Both C 5 //
- VI T T NI
= / TS T
W \\MH\ Coil MI/( . \\ | /, N
2 2l , ’ ._
E \\\\M | /(\ 1 Coil-2 ////
M \\H\\ o \.\\//( . . /a.,.///
\. . \\\ . ///.// | /r/f
LA \M\ S I %}N..Uw.fa. /Hr[rﬂc/zf |
T B o S N o v v L

-80 -60 -40 -20 0 20 40 BC 80 \_oo 120 140 160 _mo 200 220 240 260 280 300 320 mg.o 360 380 400
St . . %:oo_ o_,.S:om (mm)

S
T S
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I d
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Fig. 5: Variation of the 3.8330 field for distance betweenthe coils equal to 0.7 52, a
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Determinas:
mlnatlon of Planck’s Constant

Theory:

' Served . . ;
electrong, Thig Phenom, as early as 1905 that most metals under influence of radiation, emit

e ey €non was termed as photoelectric emission. The detailed study of it ;
1. That the €mission

2. Forea .
unab]ectl:, ;l}l;:tal there exists a critical frequency such that light of lower frequency is
1berate electrons, while light of higher frequency always does.

3. The emjsg;
mission of electrop occurs within a very short time interval after arrival of the

radiatj o . . . .
radia:;gn and member of electrons 1s strictly proportional to the intensity of this
n.

process depends strongly on frequency of radiation. |

, The e’.(PC.lfimental facts given above are among the strongest evidence that the
?heCfU'Omagnetlc‘ﬁeld S quantified and the field consists of quanta of energy E= hv where v is
the Irequency of the radiation and h is the Planck’s constant. These quanta are called photons.

Further it is assumed that electrons are bound inside the meta] surface with an energy

C}(lb, where ¢ is called work function. It then follows that if the frequency of the light is such
t at ax tds \e

CHSeg T e e e
" it will be possible 10 ‘eject’ photoeleétron, while if hv<ed, it would be impossible. In the
. . _former cace, the cxcess encrgy of quantum appears as kinetic energy of the electron, so that

hV:%sz,'ch) iy .L. Bhacher i, e (]) 'ﬂ,vl 16001

Rl Ty S O ST R I (T HOL IS HTUTON IS TR TTORPET SIS S ddodd sty i ‘

which is the famous photoelectrons equation formulated by Einstein in 1905. ~ i
The energy of emitted photoelectrons.can be measured by simple retarding potential
techniques as is done in this experiment. Refarding potential at which the photo current stop,
we call it stopping potential Vs and is used to measure kinetic energy of clectrons E,. we have,

PO BT (1 290 Y T S (R I Ny S P i ey b e
E. = -l-mv2=cVs or Vi=—v-¢
' L e i dovsey e e 'l..:'lxvl ;-‘,l“-.[:'l.;

Lo R
.....

So when we plot a graph V, s a fanction of V, the sIope of the straight lind yields B - |

e 238 : gy~ | e ’;
- and the intercept of extrapolated point v=0 can give work function ¢. . .., . | i : ?
TN . : _.‘:_:;. it oo ld cev s ! ! l

/ e S RTR 0 o N Y FHLNC g e ooy vyl B
PROCEDURE ' _ e :
P s i t i i I SRS, gt AV L L VIR i PRI IR Y] 2 & J.

I. Insert the red color filter (635 nm, S?xn’"-g»h:-td’:ﬂ.‘.e'f‘y:‘x fg’:‘ﬁ'? (12) at strong light,. ’! '

. : Pt ST - \_, . . 2 % U i

C voltige direction switch'(14) at display mode switch (10) at current display. ("

st t0 dc—accelerating voltage:to-0 V and set current range selector (4) at X 0,001 s !ﬁ

2 A0 e the de-accelerating to decrease the photo current to zero, Take down the de- g

' ;I“F:::m ng voltage (V) corresponding to zero current of 635 i wavelength. Get the * 1’

acce : \oths, in the same way. - T e R AT :

Wiy ‘wave lengths, in the same | 4 :

Vs of other . Ny i i

! : i

/ ; !
l s T AT :‘}-. [SSHETNT :l' L3368 42 1 L S poire b SRR 3 PC-101 Pog-e9 :

SESIﬁsirumé"f’ Pl Ld. = i e AR UL R g MU D e
3 i 3 ) s, ) | 1

Yo P 3 » . i "‘..‘ . . . H h
ot i RS T4 111 USRIV 10 Y T S dl M S LS UL LA BEIEE S Loy £ SAVE S R
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Potential

Accelearting

Retarding (-Vs)

1.75

.1.25
1.00
0.75
0.50.
0.25
0.00
-0.25
-0.50

-0.75

y

A

[P

PLANCK'S CONSTANT MEASUREING APPARATUS

N
i‘\

AV =0.825\

/ Av=2.0x 10" F

Oy
o

£
e
[
(=]
[y
=
[y
N

S

-1.00

=1,25

-1.50

-1.75 -

N\

v (sec! x 1014)
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- |ptting the value of AV, & Av from graph /

R TCIO

o ad

kmv Gfaph 1 intercept/at v = 0 the value of |

"’}(HEC_AUTION:S '

‘}1. This instrument should

st

| 4. The color filter should be

2 B abia il hasduat

. [JLICULATIONS

Eg,ERVATIONS

No Filters

: ) v (sec! x 10') Stopping Voltag‘em
f Red (635(gm) - ’ : N
3

p | YellowI(s85 o)

f Yellow 11 (540 nm) ’

4 - Green (500 hm)

5 Blue (460 nm)

" - o]

|
Planck’s Constant: h = eﬁ = Bl

Av £

Where e is the charge of electron

: ./
h = 1.602X107 X a2 -
AT 2.00%10"

O =1602x 107 x 04131077

l =6.61x 107* Joules sec.

) — f ' q\t ¥ 2
p=1625V \l)}:l Y 4
Fk Compared with accepted value of h =6 2

- fhin accepted error range. . .

Pl ‘ . _

62 x.10°* Joules. sec. the results are well

K

2.. Phototubc‘parﬁéulérly"'sl.
_ installation of phototube;
3, . The instrument should be_
_is'dust on the phototube, €O
' few drops of alcohol. - .-

g the experiment reme

s, After finishin cperim .
e lens cover (15) provi

(4 with the : ,
sensitivity decreases, with exposure

\ i \

be operated in a dry, cool indoor space.

1ould not be exposed to direct light, particularly at the time of
thie room should be only dimly lit. _

Kept in dust proof-and moisture proof environment, if there
lor filter, lens etc. clean it by using absorbent cotton with a

s_toréd in dry and dust proof environment.

mber to switch off power and cover the drawtube
ded. Phototube is light sensitive device and itsg
to light, due to ageing. = :

R R R LT S T bk 3
G o g i bt
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: Current | (nA)

2.2

1.8

1.6

1.4

1.2

0.8

06

0.4

0.2

' VERIFICATION

|

OF INVERSE SQUARE LAW

Graph: 1/?vs |

904

i
Y
A B

(2% 108)
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contars s

JPERIMENT 2
o

b jerify Inverse square |ay of radi

. & ation using a photoelectric cell
gOry'

If L is the luminoys intensit

illumination) at point 'r' from it t%; of an ele?[ric lamp and E is the luminescence (intensity
» then according to inverse square law.
L

: 2
If this light is allowed ¢ T
o fa . : ;
iric current (I) would be PfOPOrSiZ:; ::eEcafhpdc of a photo-electric cell, then the photo-

L
= —=KI

r2

Henc 1 . .

¢ a graph between r—z and I is a straight line, which verify the inverse square law
Pmdiation.
i

— 3

: FROCEDURE

(1) The connection would be same 2s before except a positive voltage would be applied
to the anode with respect to cathode. V

(2) Place a filter in front of thevphotoelectﬁc cell. -

. (3) Keeping the voltage constant and position of photocell fixed, increase the distance of
lamp from photo-cell in small siébs. In each case note the position of the lamp r on the
optical bench and the current L. '

" (4) The experiment may be repcgted with other filters.

|

|tBSERVATIONS & CALCULATIONS:

. Filter red A 640}5 pm . o _ il _
Anode Voltage: 0.25V ' g,
Reading of Photo-electric cell on the optical bcnch = Ocm
; No. | Distance between Jamp and photo-cell (r) —rl—:-x1'03 em> | 1 BA 1
1.7‘ = © 18em 3.0 2.12
\_2—_- 20 cm 2.50 1.69
g [ o 22 cm 207 - P 1.40
e I 24cm 1.74 LT
J———/ 26 cm 1.48 1.00 '
e 28 cm 128 08
" 3 ,: b T30 e : 1.11 0.78

" Graph between _12_ taken alony the X-;ms and I along the Y-axis is a straight linc
p;-ovif;é the inverse square law of radiation.
, : : A PC-101 Page 11

Ss nstruments Pvt. Lid-
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f T e N A R B e T N Y AR SR P

ECAUTIONS

-~

i, This instrument should be operated in a dry, cool indoor space. -

2 Phototul.)e particularly should not be exposed to direct light, particularly at the time of
installation of phototube; the room should be only dimly lit.

3. The instrument should be kept in dust proof and moisture proof environment, if there
is dust on the phototube, color filter, lens etc. clean it by using absorbent cotton with a
few drops of alcohol. o

‘ 4, The color filter should be stored in dry and dust proof environment.
5

. After finishing the experiment remember to switch off power and cover the drawtube
(4) with the lens cover (15) provided. Phototube is light sensitive device and its

sensitivity decreases with exposure to light, due to ageing.
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