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1. Scotch Tape Electricity

Objectives To explore some basic properties of electric obsrg

Background Objects can become charge bearing through chaggeaion by rubbing. Charge separation also
occurs when a piece of scotch tape is peeled affi & surface. The charge acquired by the tape €aenoved
by rubbing it against a faucet head.

Procedure

1. Indication of charge bearing Cut a 10-20cm long tape and stick it on a talpletten peel it off and hang
it from the table edge. Describe what happens veheen or pencil is brought close to the tape. Diescr
what happens after the tape is rubbed againstcatfii@gadHence state what indicates charge bearing

2. The occurrence of two kinds of chargesTapes carrying opposite charges can be preparfailaws.
Stick a tape on the table and label it B (for bottoStick another tape on top of B and label itdr fop).
Peel the two together off the table and rub it msfathe faucet to ensure no net charge. Then geelT off
tape B. Test both tapes for the signature of chbegeing as in step Do they both carry charge according
to the criterion in step 1 ?

3. Interaction between chargesrepare two sets of T and B tapes. Describe theaiction between T and T,
B and B, and finally T and B by bringing the pawmgether but at various distances apfarate your
observations and your conclusions.

4. Sign of charge Determine the signs of the charges carried byfthnd B tapes, using a rubber rod and fur,
given that by convention, the rod becomes negatiefehrged after rubbing with fur.

5. Polarisation Describe what happens when a T tape is brougbedb small pieces of freshly prepared
shredded paper. Repeat using a B tdpew would you explain the observations? Does #mees
explanation apply to the observation in step 1?



2. Charging Processes

Objectives To study the characteristics of charging processaéng an electrometer.

Background We use two electrically isolated concentric wiages, with the outer one grounded to provide
screening. The electric potential difference betwibe cages is read by the electrometer. The patent
difference is created either by transferring acimetrge to the inner cage through contact with agethobject,
or by lowering a charged object into the inner dagenot touching it (induction). In the former eathe
voltage is proportional to the charge on the irnage. In the latter, it is proportional to the deon the
inducing object. The potential difference betwdss cages can be equalized, thus removing the egbasge
on the inner cage, by momentarily connecting the ¢ages with your fingers, or by zeroing the elmoeter

A source of charge can be obtained by connectsmgall metal sphere to a DC power supply. A netghar
then exists on the surface of the sphere. An “eteatand” can be used to transfer part of this ghdo the
inner cage. Charge transfer takes place upon dontticthe “proof plane” of the wand.

Through rubbing together, charges can also be gttkon the proof planes of three kinds of eleetaads:
the aluminum, the blue, and the white.

Procedure

1. Charging by contact Charge up the small metal sphere by connedtitagthe DC power supply set at
800V. Charge up a aluminum wand by touching it wlith sphere. Insert the wand into the inner cagysht
the cage and withdraw the wand. Record the eleett®mneading. Record the reading again after zgroin
the electrometer and touching the same wand withnther cage Can you draw conclusion as to whether
the charge transferred from the wand to the cagmiaplete upon first contatt

2. Charging by induction. Introduce a charged aluminum wand well into tiveer cage without touching the
cage Record the electrometer reading. Note its sighampare with the reading in step 1. Withdraw the
wand and note the reading again. What conclusians/ou draw from your observation?

3. Charge separation by friction Insert both a blue wand and a white wand intarther cage and rub their
proof planes together and then separate themnigdth inside the cage. Note the electrometelimgad
Withdraw one wand and note the reading. Put it iaeid withdraw the other, noting the reading agai
What do the three readings say about the signseotharge on the wands? Does this verify the
conservation of charge

4. Electrostatic series By using the method described in step 3, produaerdered list of the aluminum, the
blue and the white wand® that if a material lower on the list is rublagghinst a material higher on the list,
the charge on the higher listed material is alwsystive. You need to perform three tests: alummfilue,
aluminum/white, and blue/white.




5. Distribution of induced charge. Charge the small metal sphere to 1000V usindtbgower supply.
Bring anisolatedmetal sphere to 1 cm from the charged sphere ridate the charge density at a number
of locationson the isolated sphere by touching with an aluminwand and inserting the latter into the inner
cage without touching. Record the electrometeringgdfor a number of chosen locations. Repeat with
spheres at 5cm and 10cm ap#éhat conclusions can you draw regarding the chalig&ibution on the
isolated sphere, and how it varies with distance?

6. Charging a metal sphere by inductionWith the two spheres in step 5 at 1cm apart, meangynground
the side of the surface of the isolated spherédattfrom the charged sphere (This can be doneumhing
with your hand). Move the spheres far apart. Deitegrthe charge density at the same locations seléct
step 4on the isolated sphere using the wand. Note #trelmeter readings and draw conclusions.




3. Equipotential Surfaces

Objectives To draw the equipotential surfaces and fielddinéa number of electrode configurations.

Background Three electrode configurations are providedhmess of carbonised paper. A potential
difference between the electrodes can be createdrnecting them to a DC power supply, with onéhef
electrode grounded. The potential difference betvae® point on the carbonised paper and the gralnde
electrode can be measured using a voltmeter.

Procedure

1. Mapping equipotentials Tape one carbonised sheet on the cork board@pig 82V across the electrodes
using the DC power supply. Connect the grounded ¢édéhe voltmeter to the grounded electrode aed th
other lead to the needle probe. Use the probeetdtifgt points on the paper at 2, 4, 6, 8, and l@¥entify
five or six points for each choice of voltage. Mé#mk points on a template on which the electrode
configuration has been copied. Draw and labeklimfeequal potentials. Repeat using the other two
carbonized sheets.

2. Field lines. On each template, draw a number of field lingsmding from one electrode to the other.
(Remember that field lines carry arrows, and arpgredicular to equipotential surfaces.)

3. Electric field from equipotential surfaces Choosewo points A and Bon the template for the lightning
rod configuration, one close to the pointed elet#rand the other away from it, but both lying on an
equipotential surface. Calculate the magnitudinefelectric fields at these points using the i@bat

‘E‘ = AV/Ax. Here AV is the potential difference between the surfacebich the point lies and a
neighboring surface. To obtafix , draw a line segment starting from the point diraction perpendicular
to the equipotential surface, ending on the neighgsurface. See diagraiVhich points has the stronger

electric field? What general conclusions can yoamdabout the relation between electric field stggn
and the distribution of equipotential surfaces?
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4. Simple Circuits

ObjectivesTo learn how to wire up simple circuits, measwgents and voltages, and verify Ohm’s law.

Procedure

1. Direct measurement of resistanc&elect resistors A and B, approximately @0énd 30 respectively,
and measure their resistance using the DMM (Digntaltimeter) functioning as an ohmmeter. Record the
values as Rand Rs.

2. Measurement of current and voltageConnect a DC power supply to the resistor A. CohadaMM to
measure and record the current through the resBtaw a circuit diagram. Remove the DMM and cotinec
another one to measure and record the voltagesattresesistor and draw another circuit diagramalfy,
connect two DMM to simultaneously measure and gktloe current through and the voltage across the
resistor and draw a circuit diagram. (Thus, theeetlaree circuit diagrams to be drajvn

3. Ohm’s law Using the wiring in the last step, measure botictiveent| and voltage/ on the resistor A for
five choice of settings of the power supply so thatvoltage ranges from 0 to 10V. Record the data
table and ploW againstl . How would you verify Ohm’s law from the graph?w@ould you obtain the
resistanceRr from the graph? Finally, compare the value ofrégstance you obtain with that recorded in
step 1, finding the percentage difference

4. Resistors in seriesForm a circuit with a power supply and the resst®rand B in series. Draw a circuit
diagram. Measure (1) the currengghrough the resistor A, which is the samegashle current through the
resistor B; (2) the voltagesa\and \g across each resistor; and (3) the voltage &tross both resistors.
What is the relation between,Wg and Vag ? Calculate the effective resistance of the contimngrom
your current and voltage measurements using thdoelIR.« =V ag/la cOmpare it with what is expected
from the formula for combining resistors in senmsing the values Rand R. Find the percentage error.

5. Resistors in parallel Form a circuitwith a power supply and the resistors A and B irajpel. Draw a
circuit diagram. Measure (1) the currergsahd k through each resistor; (2) the curreg ¢oing into the
combination; and (3) the voltagesAcross resistor A, which is the same gstkle voltage across resistor
B. What is the relation betweeg |Iz and kg ? Calculate the effective resistance of the contlmnausing
the relation Rs=Va/lag and compare it with what is expected using the tdanfor combining resistors in
parallel the values Rand R;. Find the percentage error.

6. Power Calculate the powers dissipated in resistors ARumithe circuit of step 4 using the relation |
Compare the sum of the powers with the power dediv¢o the equivalent resistor, which is the praduc
IV where is the current flowing into the equivalent resistadV is the voltage across the equivalent
resistor. Repeat for the circuit of step 5. Vedbnservation of energy in each case.




5. Measurement of e/m

Objective To measure the e/m for electrons from cyclotroniomot

Background An electron moving perpendicularly to a uniformagnetic field B travels in a circle of radius
r given by

mv
r=—=
eB

wherev is its velocity. If the electron has been accedstdrom rest by a voltagé , its velocity can be
obtained from the relation

1mv2 =eV
2

In both equations, the charge and mass of thereteotcur in the combinatiog/m. Eliminatingv from the
above equation leads to the relation

Thus e/mcan be determined ¥, B, r are measured.

In this experiment, a source of electrons is s@gpiiom the filament circuit, which consists ofilarhent
heated by the current from a power supply. Thetedas are accelerated using the acceleratingitixghich
applies a voltage across the filament and an ansiteg a high voltage power supply. The electroes @nter
the evacuated space inside a glass tube filledmictury vapor. The track they follow is made Misitsom
ionisation of the mercury vapor. The tube is sumnaed by a pair of Helmholtz coils, which produaes
magnetic field equal to

B = 780x107I
in Tesla (T) when a current(in ampere) flows through the coils.
Procedure
1. Connect circuits as shown.
Toggle switch: up position
Heater circuit: Power Supply set at 6.3V

Helmholtz coil circuit: Ammeter connected. Power supply variable ( 6-9 V)
Accelerating circuit: Voltmeter connected. Power supply variable (180-8)

10



2. Switch on heater circuit Set voltage of power supply at no more than 6.3 V

3. Set accelerating voltage(V) Adjust power supply to set accelerating vo#iat a value between 150 and
300V.

4. Measure Helmholtz coil current () Turnon power supply for Helmholtz coil€lectron beam should be
observable when glass bulb is covered. Adjust gelt power supply until the beam forms a full lerc
Rotate glass bulb if necessary to cause the bedimmda a plane. Note current on ammeter.

5. Measure Radius of Beam Pathr] To read the position of one edge of the beam omii®r scale, look
with one eye until the beam edge and its mirrorgenare aligned. Obtain the radius from the posstioin
the left and right edges.

6. Calculate e/m:Calculate B from I, and then e/m from B, V, and r.

7. Repeat steps 3 through 6 for two more choice of Vhd I.

8. Data: Tabulate as follows (V and | are suggested ts@gs)

Case V (V) | (A) B (T) r (m) elm
1 130 1.3
2 200 1.3
3 200 1.8

9. Experimental Error Find the average of your measured values/af and compare it with the theoretical
value to obtain a percentage difference.

Current adjust knob » U f::)g/grl: ::;:?.:;em
for Helmhotz cofs Focus knob Down when using deflection plates.
\
+ L / + Upper 4
* o [0 0re o
- ' . Al - tower| .
& ® 0@ ?
Ammerer Voitmeter P
ower Supply
i ;(02 A)+ (0-300 (Heater ;
- VDC)+ 6.3VDC or i
+ - |
Power Supply |
(Helmhoitz +
Coils 6-9 VDC, Power Supply
ripple < 1%) (Accelerating
Voltage
150-300 VDC)

Figure 4 Connections for e/m Experiment
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6. Magnetic Field of Current-carrying Wires
Objectives To explore the magnetic fields of a number of agunations of current-carrying wires

Background Magnetic field lines can be displayed with ifdimgs. The strength and direction of the
magnetic field at any location can be determinedgua magnetic field sensor (MFS) connected vid_atb a
computer for display as a function of time. Oraesf the tip of the MFS contains a white dot. Treplay on
the computer is the component of the magnetic frelthe direction pointing from the behind to therit of the
white dot on the tip of the MFS, as illustratedhe diagram below.

White dot at
top

The ambient magnetic field has to be subtractechwheasuring the field due to the current itselfisTdan be
done by momentarily switching the current off amd ©he difference can be read off the display @n th
computer monitor.

Procedure

1. Earth’s Magnetic Field Use a magnetic compass to determine the direcfidmedocal magnetic field.
Measure and record the dip angle. Place the MBSaation near the compass. Change its orientatitih
you have found the maximum reading on the comptitez. magnetic field is then in the direction of the
normal to the MFS that points away from the whité @o the two ways of determining directions rolygh
agree?

2. Magnetic field of a circular coll

(a) Connect a plane coil to a power supply, a tap $waad a DMM to measure the current.

(b) Position the MFS to measure the component of thgneté field at the center of the coil in a directi
perpendicular to the plane. Set the current at B start collecting magnetic field data. By redgc
the current gradually, the magnetic fields for ¢herents 4, 3, 2, and 1 A. are obtained in the same
At each setting of the current, the current is st off and on so that the change is recordedyiagh
as shown

I
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Plot the magnetic field of the current agathstcurrentCan you conclude that the magnetic field is
proportional to the current?

(c) If you look at the coil from a position where th&ent is counter clockwise, is the direction & th
measuredmagnetic field pointing toward or away from you?d3 this agree with what you expect?

. Magnetic field of a straight wire

1. Display field linesConnect a long straight wire to a power supply asavitch. The wire pierces
through a piece of horizontal card board paperingleriron filings on the paper around the wires®a
current through the wire. Lightly tap on the paped observe the pattern formed by the filings.

2. Measure field strength

(a) Azimuthal dependenceUse the MFS to measure both the directions andhdmgmnitudes of the
magnetic field on four locations on the paper atbtie wire but at the same distance of about
1cm from the wire. You will need to switch the @nt on and off to subtract out the Earth’s
field as in step 2What conclusions can you draw? How is the directibthe magnetic field
related to the direction of the current?

(b) Radial dependenceMeasure the magnetic fields on the paper at fo@ive locations along a
direction that goes out radially from the wire. (Rlee magnetic field strength agaiistr where
r is the distance between the location and the winaw your conclusions based on the graph

. Solenoid Display the field lines inside a current-carryirgdesioid using iron filings on a thin strip of paper
inserted into the solenoid. Do the same in theoregnmediately outside the two ends of the solen@®idu
can accomplish both tasks by cutting the paperantcshape.) Sketch the field lines based on these
observations.

Equipment:

A straight wire

A multiloop coll

A solenoid

A compass

A lambda power supply
A high current power supply
A tap switch

A 5-Ohm rheostat

One DMM

Iron filings

Index cards

Computer

A magnetic field sensor
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7.Ray Tracing
Objectives To study the laws of reflection and refractiontiacing rays.

Background The line of sight of a small object is the sthaitine from the object that goes throughe eye. It
can be identified by positioning two pins betwelea tbject and the eye so that they are all lineddu@y can
be identified by drawing a straight line on a piet@aper taped on a cork board and inserting twe pn the

line.

Procedure

1. Law of reflection Place paper on cork board and lay mirror on payitérits reflecting surface vertical.
Draw the edge of the mirror on the paper. Drawa perpendicular to the edge and call itrtbemal
Draw a line on one side of the edge passing throligintersection of the normal with the edge and
making an angle with the normal. This is theident ray which you identify by marking with two pins.
Look into the mirror with one eye until you see thmage of one pin entirely behind that of the other
Your line of sight is now aligned with thieflected ray which you mark off by inserting two pins. Draw
a line connecting the locations of these pins aenel it to intersect the mirror edge to form the
reflected ray. Measure the angle of incidence hadahgle of reflection. Repeat the procedure with
another choice of angle of incidence. Draw yourchasions.

2. Image formation Place paper on cork board and lay mirror on tidglla part of a paper with its
reflecting surface vertical. Draw the edge of theron on the paper. Plant a pin in front of the nouir
and call it theobject Looking into the mirror, you should seeiitsage Plant two pins to define the line
of sight of the image, and connect the pin locatitnform the reflected ray. Repeat the procedure
twice by viewing the image from two different argjléhus obtaining two more reflected rays.
Extrapolation the reflected rays to the other sifine mirror. Do they intersect at one point? Canep
the distance of this point to the mirror surfacéwthat of the object pin. State your conclusions.

14



3. Law of Refraction Place paper on cork board day flat a plastic block on the paper. Draw the
silhouette of the block. Drawreormalfrom a point A chosen on one face of the blockl draw a line
through this point making 45° with the normal. Time serves as ancident ray which you mark off
with two pins. Theangle of incidencés 45°. Look from the other side of the block Ltite image of
one pin is entirely behind that of the other. Tine bf sight is now th&ransmitted raywhich you mark
off with two pins. Extrapolate the transmitted sxythat it intersects the other face of the blddka
point B. The line segment AB is then tledracted ray Measure thangle of refractionCalculate the
refractive indexof the plastic usin@nell’'s law Repeat the procedure with an angle of incidef&®%
Do you get the same value as before? What concisisian you draw?
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8. Image Formation with a Convex Lens

Background The lens equation

1. 1_1
-t =
d, d f

relates the object distanck , the image distancd, , and the focal lengttf of a single lens. For a convex lens,
when the object is far away, the approximate mati = d, holds. The magnificatiom, defined by the ratio
of the image to the object sizes,

On an optical bench, distances are readily measurede scale. A crossed arrow target illuminatechf
behind, mounted on a component holder, can beaséte object. A viewing screen on another holderes
to locate the image, which is formed by a conves lmounted on a third holder placed between thecobnd
the image, in an arrangement as shown:

___ﬁ___,lg___————
l¢___—s°_————l¢—f—v14—f ‘ Si

pr———~————do-——14———'r'-———f—‘—'”"'*“___'d'
|

- I I
["1 | | |
|
\ | /
A : riani
i TTT11 )
llllllllllllllll‘l\lllllllllllllllllllllllllllllllll[ J _

{

Viewing Screen

Crossed Arrow Target 75 mm Focal Length Convex Lens
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Procedure

1. The Focal Length Determine the focal length of a thin lens byaliig the image of a far away object. This
can be accomplished by locating the image as tlaleshspot when the separation between the oajetthe
lens is as long as allowed by the optical bench.

f= m

2. Validity of the Thin Lens Equation Determine the locations of the images formed bylie¢hs of objects at
the following distances from the lens: 40cm, 3020cm, 10cm. Measure the size of the objectAlso

measure the size of the image in each case. Mgfthin lens equation by completing the table Wwelo

h = mm

d,(m) d, (m) h (m) Yd, +Vd, yf h /h, -d,/d,

It is expected that thé"and 5' columns, and the"band the 7 columns, should be equal.
3. Application of Lens Equation Calculate the location and magnification of thiage of an object at a
distance of 15cm from the lens. Determine the sguaatities using ray tracing on a graph paper.fy énese

results by locating the image on the optical bench.

4.Virtual Image Calculate the location and magnification of itth@ge if the object is at 5cm from the lens.
Can the image be located using the screen? Explayror why not.
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9. Interference and Diffraction Using Laser

Background

Single Slit Diffraction When a plane light wave of wavelength is incident perpendicularly on a single slit
with width w, it spreads out on the other side due to diffeactiThe intensity depends on the direction of the
transmitted ray, which is identified by the andlehat the ray makes with the normal to the plangmefslit as
shown. The angl®@ is usually small, and is conveniently measurecdian.

wheren=0,+1 +2,..... Betweend, andé,,,, the intensity rises and falls, showing a diffrac peak. The

central diffraction peak is betweéh, andg,,, so that
. : . 2/
angular width of central diffraction peak—
W

If the transmitted light is allowed to fall on arsen, the peaks show up as bright bands. If treeerds at a
diatanceL from the slit, the angl@ of the transmitted ray can be calculated from

g =

<

where y is the distance between the points where the rdyl@normal intersect the screen., as shown in the
diagram below.

Optical 4
element 0 y
s | v

oo

&
<«

A 4
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Double Slit Interference If a double slit with infinitely small slit widtis used, and the slit separation is
d, the transmitted wave in the directiéhwith the normal shows maximum whenever

6?:ni n=0x1%2--
d
and complete darkness when
8= (n + lji
2)d
The angular separation between successive dark @udtinges) is therefore given by

NG =

o N

Taking the finiteness of the slit width into account, the single slit diffraction centpalak would show a
number of dark fringes.

Diffraction Grating The diffraction grating contains a large numbeslad$ that are very close together. The
spacing is characterized by the grating constamictwis the number of slits per unit lengthdifis once again
to denote the distance between neighboring dlits ,no longer much smaller than the wavelengigo that
small angle approximation can no longer be used.cmdition for a direction to show maximum intéynss
now

dsind =nA

and the anglé& can be determined from the image on the screegusi

tan@ = Y
L

In this experiment, a laser beam is used as theatwomatic light source.
On the diffraction plate, the following elementdiwie used:

A: single slit (v = 004mm)

B: single slit (v = 008mm)

D: double slit @@ =0.125mm w= 004mm)
E: double slit {d =0.250mm w = 004mm)

The grating plate contains 5276 lines per cm.
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Procedure Attach diffraction plate and white screen on sefgaséands, and place stands and laser on optical
bench. .

1. Single Slit Diffraction

(a) Place diffraction plate and screen 30 cm aparttiaid laser beam on element A on the

diffraction plate. Observe intensity pattern on skeeenHow many diffraction peaks do you
see?

(b) Measure the width of the central diffraction peaktloe screen, and determine the wavelength of
the laser.

Distance between single slit and screen
Half width of central diffraction pealy =
Angular width of half peak in radiaé, =
Slit width w =

WavelengthA =

(c) Train laser beam on element B on diffraction patd observe intensity pattern on screkiow
does the width of the central peak depend on theriglth?

2. Double Slit Interference

(a) Train laser beam on element D and observe intepaitgrn on screerdow many dark fringes
do you see inside of the single slit diffractiontcal peak?Fringes can be made more
discernable by slanting the screen.

(b) Calculate number of dark fringes in (a) from theory
Slit separationd =
Wavelength (from part 1)} =
Angular separation between dark fringes in radigh=

Angular width of central peak (from part 1) in randi2d, =
Number of dark fringes =

Does this number depend on wavelefigth

(c) Train laser beam on element E and observe intepattgrn How does the spacing between dark
fringes depend on the separation between the slits?

20



3. Diffraction Grating . Mount diffraction grating on stand and placg&dtcm from the screen on the
optical bench. Train laser beam on grating andtecentral bright spot and a fainter spot that
corresponds to the first order maximum intensitgasure the distance between the faint spot and the
central spot and hence calculate the wavelengtiheofaser.

Separation between neighboring slits-
Distance between grating and scrden
Distance between central and first order brightspa screery =

Direction of first order bright spot from normélin degree) =
WavelengthA =

21



10. Photoelectric Effect

Background Photons can dislodge electrons from a metal mpéuit kinetic energy to them. The maximum
kinetic energy of these electrons released fromrmtb&l surface, called the photocathode, is giwetiné
equation

K, =hf -W

where f is the frequency of the photon, W is the work fimtiof the metal, andhis Planck’s constant.

Traveling in the evacuated space in a tube front#tieode to the anode, these electrons form a phioent.
The current can be reduced by biasing the anoddoater potential than the cathode. It can be cetept
stopped if the potential differenceVs so that

eVS = Kmax

wheree is the electron charge. The quaniy, called thestopping potential, can be readily measured.
Combining the two equations leads to the equation

VS:Df—\ﬂ
(S €

which predicts a plot 0¥/, versus f to be a straight line whose slopehi&. Using the valuee=16x107"°C,
the Planck’s constant can then be calculated. iieedept on th&/, axis should be the negative of the work
function in the unit eV.

As shown in the figure, a mercury lamp fitted watldiffraction grating is used as a light sourcthis
experiment. Transmitted through the diffractiontigrg, the light is resolved into a discrete numbikecolors
that emerge at different angles from the norma&héograting. We shall use the five colors labelegedlow,
green, blue, violet 1 and violet 2.

The h/eapparatus connected to a digital multimeter is wisedeasure stopping potentials. By swinging the

apparatus in a circle, light of the selected caallowed to go through the slit on a white slask, then go
through a light shield, and impinge on a photocdéx@The photocathode can be revealed by rotdtimgight
shield away from its normal position) When thegwlor green light is selected, the appropriateffihas to be
attached to the slit mask to ensure reasonablydedihed wavelengths. Pressing and releasing the“z
button” on the apparatus causes the stopping patémte read on the multimeter.

The wavelengths and frequencies of the five coltigids are tabulated:

Color f (H2) A (nm)
Yellow 519%x10" 578
Green 549x10" 545
Blue 688x10" 436
Violet 1 741x10" 406
Violet 2 822x10" 365
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Procedure

1. Dependence of stopping potential on light intensityin this experiment, use the yellow and then treegr
light in combination with the appropriate filterh& intensity of light falling on the photocathodmde
adjusted by attaching the variable transmissiaerftb the slit mask, and allows 20, 40, 60, 8@, &0
percent transmission. Record the stopping potanfibalthe allowed intensity level for color choitethere
a significant dependence on the interity what way does your observation conflict witheotptions
from classical physics?

2. Dependence of stopping potential on frequencyMeasure and tabulate the stopping potentialthiofive
selected colors together with their frequenciest fle stopping potentials against the frequenbifsat
kind of relationship do you obtain between the two?

3. Determination of Planck’s constant From the slope of the best-fit straight lindtte plot in step2,
calculate Planck’s constant. Compare it with theviam value in the textbook to obtain a percentagerer

4. Determination of work function. From the intercept on thé axis of the plot in step 2, obtain the work
function of the photocathode in electron volts (eV)

5. Threshold frequency and wavelengthFrom the measured value of work function, calkeutbe threshold

frequency, which is the minimum frequency to praglpbotoelectrons. Also calculate the corresponding
wavelengthWhat part of the electromagnetic spectrum doeslidii$ belong to?
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