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Controls and mechansms for using scientific equipment win
laboratories

1. Each laloratory supervisor shall train the techniciangho are authorizedto use
the equipment and deal with it as needed, in a way that ensures the preservation of
the equipment and adherence to thaicies and regulations in force in the
laboratory.

2. The tetinician makes sure that safety and security means are available inside the
laboratory.

3. The supervisor ahtechnician must make sure that there are models: (Operation
Maintenance Work) on thedevices for each device in the laboratory

4. The person wishingo use the device must inform the laboratory supervisor in
writing or orally of the date and time neededlo the measurements and whether
or not he can use the devidhroigh filling out the form on the link:
https://forms.gle/9n8jUFsR9JxAzkGh9

5. The time and date are recorded in the usage schedule of each device by the lab
technician

6. The supervisor performs the measurement, or the supeduisots the technician
to accompany the beficiary if he can se the device efficiently, or the teshian
performs the measurement.

7. If a box for the devices and a system for booking appointments for using the
devices is created on the website of themhgtdJniversity Facultyof Science), the
beneficiary shouldreserve the date and time and the suvor the technician
(designatd by thesupervisoy confirms the reservation.

8. Thebeneficiaryis obligated to apply the protocol for using the device @ting to
the model in the device file

9. If any malfunction occurson the device during operation, the usecords the
malfunction and informs the laboratory supervisor and technician immediately and
stops using the device until the problem is resolvedhelfsupervisor or technician

Is not informedof the problem or auses a problem resulting from misuse, the
supervisor submits a letter to the Equipment and Labor Committee to ddbkeribe
incident, which in turn takes the necessary measures towards the even

10 After the measurements are completeds tievice is closedna everything is
returned to what it weabefore use in coordination with the technician.



https://forms.gle/9n8jUFsR9JxAzkGh9

11.The supervisorand techniciarare not responsible for drawing or interpreting.the
results. their role is limited to making the device availabler making the
measurenma by supervisoor bythe qualified user or by the technician.

12If the supervisor is asked to interpret the results, perform seme calculations,
analyze,and write the results, he becomes a gbuator to the research in which
these measements are used.

13.The lab supervisoand technician must ensure that the equipment is periodically
maintained and calibrated until it is ready for use.

14The supervisor, in coordination with the techniciantroduces the annual
operating requirements the laboratory equipmet at the beginning of each year
to the department coordinator.

15.Each department should educate its employees about the necesbityiafjto all
the rules and regulations related to the adsinf the use of devices.

16.The user must lade by these contig, and theDevices andLaboratories
Committee must follow up and take what is necessary to ensure their application to
all of its employees and students who are authorized tdhesgevices,without
prejudice to the rules, regulatignsontols and stamakrds in force within the
university.

Allah bless you
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No. Lab Name I_Naz)b Floor Lab supervisor Lab Technician
008 | GF
1 | General Phsics Lab(1) + + Mr. Adel Alrehaily Mr.. HIBHELTEL,
nd NajeeAlbokmy
204 | 2
Dr. Yasser Adblradylsmail
. Prof. Essam Elsayefissem | Mr. Mohamad
2 | Ph 2 2 F . )
General Physickab (2) 00 G Prof. Mohd. Mudassir Najee Albokmy
Husain
3 | Materials Lab 303| 3¢ Prof. Ssdky Mohamed Mr. Mohamed
Hamed Elbadrany
4 | BlectronicsLab 001! GE Prof. Mohamed Ben Mr. Mohamed
Ghanem Elbadrany
5 | OpticsLab 001| GF | Dr. MohamedNazrKhan Mr. Mohamed
Elbadany
. : Prof. Adel Asour Mr. Khalid
6 | Solid State Physics Lab 006 | GF Mohamed Alf ahidi
. Mr. Khaled Al
7 | Nuclear Physics Lab 003 | GF | Prof.Khalaf Hammad Gad " Khaled
Fehedy
M A ic Physi Mr. A lazi
8 odern and Atomic Physics 006| GF | Dr.Mohd Tawgeerkhan r. Abdelaziz
Lab Algohany
9 Physical Preparation methods 202 | ond Prd. Mohamed Shaban Sa| Mr. Abdelaziz
Lab (Research) Fadel Algohany
Dr. Abdullah Mr. Abd Allah
10 | SolarCell Lab (Research) 002 | GF Almohammedi MoalaAlf azy
Equipment ofPhysics nd Mr. Abdelaziz
1 Measuremenitab (Research 2011 2 Dr. Mohd Tavgeerkhan Algohany
No. CourseName Number of Units
1 | General Rysics(1)
2 | General Physic€)
3 | Materials
4 | Electronics
5 | Optics
6 | Modern and Atomic Physs
7 | Solid State Physics
8 | Nuclear Physics




List of experiments for each of the practical courses inthe Physics

Department

No.

Nameof Practical Course

List of Experiments

General Physic€l)

Measurement of Density

Vectors Using The Foe Table

The Coefficienbf friction

Free Fall

Hook's Law

Simple Pendlum

Newt onds wSecond La

General Physis (2)

Ohmés Law

Combination of Resi st ari

Wheatstone Bridge

RC-Circuit: Charging of &apacitor

RC Circuit: Disdcharging of a @pactor

Series ResistanceCapacitor AC Circuit

Measure me nt o f sMadnetic Flretdr t h 6

Determiration of Specific Electron charge

Materials

Determination of Young(

Determinaton of speific heat of solids

WIN RO NG AWN RN O RW NP

Determination of the velocity of sound bging
columns air

Measurement of thieuoyancy force

Determination of the viscosity of viscous fluids

Measurement of the surface tension

Temperature measurement with arthocoupé

QO No o~

Determining of thdocal length of a concave mirror
and conex mirror.

©

Detamining of the focaléngth of the convergignand
diverging lenses

Electronics

The rectifier diode

Half-Wave Redctifier

Full-wave Rectifier

BlwindE

The Zener dide 1
(The VoltAmpere charactestic curve)

o

The Zener diode 2
(Regulated Voltag&upply)

The common emitte

Transistor familiarization

The Silicon Controller Rectifier

The TRIAC

Optics

Pl ® N

Determination of the refractive index (n) of the
materialof a prism using spectrometer

10



2. Determination of the Wavelength of Sodium Ligh
using Ne wt ORM@ss
3. The Diffraction Grating: Measuring the Wavelength
of Light
4. Determining the velocity of light in the
air/liquid/solid from the patland trang time of a
short light pulse (¥locity of light: Measuring
with short light pulses)
5. lIrradiance and Inverssguare Law for Light
6. Study of polarization |
7. To study diffadion of light using a slit
8. Todetermine the wavelength of light of the used Ia
with Michdson interferometer
9. StefanBoltzmann law: measuring the radiant
i ntensityodafy ca afsb laa dkun
temperature
1. The Photoconductivity
2. The Elasticity (Stresi Strain)
3. The Hysteresis Loop
4. The Hall Effect
Solid StatePhysic 5. TheFour Point Probes
6. The Dielectric Cortsant
7. X-Ray
8. The Magnetic Susceptibility
9. The Solar Cell
1. Characteristics of the Geiger counter
2. Determining the Halflife of Ba-137
3. InverseSquare Law
4. Gamma Ray spectroscoplginga intillation
Detecbr Nal (Ti)
. 5. Absorption of Gamma Rays
Nudear Physics 6. Effect ofMagnetic Field on AlphaParticles
7. USpectroscopy oRadioactiveSamples
8. Recordig  &pedtrum with ecintillation Counter
9. QuantitativeObservation of the ComptoEffect
10. NuclearMagneticResonance irolystyrene,
Glycerinand Teflon
1. AlphaParticlesScattering
2. Millikan's Experiment
. . 3. FrankHertz Experiment
Modern and Atorie Physics 4. ElectronDiffraction
5. Determination of the Specific Charge of thHedron
6. Photoelectric Effect
Physical Preparatioblethods | 1. Liquid Nitrogen Maker

11



Ultrasonic cleaner

UV-Vis-IR spectophotometer

PolishingMachine

small Ogical table

Heatirg magnetic srrer with timer

Water Purification System (forype | & Il water)

Analytical Balance

Desiccator with Vacuum Bump for Chemi&brage

ITO-Substrate and Glass Cutter

Ultrasonic Cleaner, USC 50H

Heating Magnetic Stirrer with Timer

Lab TechLMS20(D, Korea

Vacuum Oven

. OxygenPlasma Cleaner

10 Spin Coater for Preparing of Layers outside Glove
Box

11.Drying Owven

12.Digitally Controlled Glove Box with Thernha
Evaporation System

13.Transparat Glove Box

Alpha particles scattering

Millikan's experiment

FrankHertz Experiment

Electron diffraction

Detamination ofthe Specific Charge of the Electro

Photoelectric Effect

SmartGreenhous®owered by Photovoltaifystem

Hybrid SolarStill -SolarHeater

(Research)

10 Solar CellLab (Research)

O XN WN PO WN

Physics Measurement Lab

11
(Research)

Some of Solar Cell

12 .
Applications (Research)

NI PO 0 R wIN

12
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1- Experiments of General Physics(l) Lab
(008&204)
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Experiment 1: Measurement of Density

Objectives

T
T

Determine the masand volume ofhiree different olgcts & different metals.
Calculate the density of eadbject and compare with the accepted values of the deufslf
the metals.
Determine the unctinty in the value of the calculated depsiaused by themcertalrlles
in the measurenhass, length, andiameer . y

]
4

Pictures

Procedure

1.

o gk wn

Use the laboratoripalance to determine the mass ofteaf the three objects.

Use the vernier calipers to measure the dimensions ofréne dbjects

Cacul at e t he ofeackadbjecy. Rgcorditte resuisantthe Data Table
Calculate he uncertainty in the density

Calculate the percéage error in your results for the density of each of these metals
Assume that the density of aluminum is @.gam/cn?, the density of brass is 8.40
gram/cni, and the density of steel is 7.85 gramicm

14



Experiment 2: Force Table

Objectives:

1 In this experimentwe will investigate the general properties of vectors rg)tiheif
resolution into components and thadditive properties

Pictures

Procedures
PART 1. COMPONENTS OFA FORCE
1. Arrange identical masses of 200 g at positions of 40° and 220°. These masses should
balance
2. Now, remove the mass at 40°and by trial and dimat the amaints of mass thacan be
hung at 0° and 90° to balance the mass at 220°. These areahé ycomponents of the
force of 200 g at 40
3. Calculate the xand ycomponents of the vector with a magnitude of 200 g and direction
40° as showin Figure3 and record them ifable 1

PART 2. ADDITION OF TWO VECTORS

1. To find the resultant of tw forces: a 200 g force at B3@nd a 200 g force at 120y the
same method usable2

15



Experiment 3: The Coefficient of friction

Objectives:
1 Measure the coefficient of static frictidor contacting surfaces by measuring é&mgle o
repose for a block on an inclined plane. L
1 Measure the coefficient of letic friction for contacting surfaces by the‘3 constapée;d’
method J} ;}-,,
: w
Pictures \ 4

Procedures
1. With the adjustablsecton horizontd place the block near its upper end (farthest from the

hinge
2. Slowly and carefully raise the adjustable section, uhélltlock just begins to slide. Read
and record the angle of el ev-dation dr of th
Repeat this four tnes, for a total of five trials, recording five different measuremef
4. d For consistent results, use the same face obltek each time, and start the bloichm
the same place on the board each time
5. Add 200 g to block and repeat the previous pdotser e t o fi nd ¢€s

w

16



6. Add another 200g to the block for a total of 49Cadded mas and repeat the previous
procedure to find

7. Repeathe previous procedure for another block (you can call it Block #2)

Repeat the same procedure Kametic friction

9. Calculate the average angleThen use this average value to calculate.the coefficient of
static frictionby using es=tan?r .

10.Find the average value obtained for theftioient of static frictions

11.Calculate the average angleThen use this average value to calculate the coefficient of

static frictionby using s =tanfr . Record your data ofable2 above.

12.Findthe averge value obtained for the coefficientstatic frictions

13.Calculate the average andte Then use this average value to calculate the coefficient of
static frictionby using #k=tanfk. Record your data on Tab&above.

14.Find the average value obtained for the coefficierkirdtic friction ek

15.Calculate the average andte Then use this average value to calculate the coefficient of

staticfriction by using ek =tanfk . Record your data on Tab8above.
16.Find the average value obtained for the coeffictdkinetic friction ek

o

17



Experiment 4: Free Fal

Objectives:

T

determine the value of g, the acceleration of an object in free falltiheasurface of the
Earth

Pictures

Ball Release —
Clamp

Mechanism

Thumb Screw Release Plate

Procedures

1.

Set up the apparatus. The millisecond timer starts when thesbeltased and stopshen
the ball hits the trapdoor. Use the first steel ball

Setthe height h to 40 cm (using a teestick). Presshe reset button on the timer, atfen
push to release the ball which drops and falls on the receptor plate. Rextnaetof fall t

in Tablel

Repeat the measurement three times for this heightdhtake the smallest time as the
correct value for t

Increase the height h by about 10 cm and repeat the measurements madgréwidies
steps. Increase the heiglgaam by 10cm and repeat the measurements until hiegght
increases to approximately)0 cm

Repeat steps 1 throughdr a different stel ball and record your data in Tal2le
Calculatethe value b g for each height using the Equatian g=2h/€ and recordt in the
appropriate column of your data table

Calculatethe average value of

Compare pur result with the aepted value of 9.8 nf/®y calculating the percent error (%
error).

Plota graph of heighf versush. Draw the best straight line fitf the dataand detemine the
acceleration due to gravity from the slope. Witlon the xaxis andt? on the yaxis, the
slope is2/g.

10.Show your calculation of the slope on the graph.

18



Experiment5: HOOKO6 S LAW

Objectives:
1 Measure the springpnstant of one particulapring by two methods: |
 Directly determine the spring constant k of a spring by meastiniegelongationversus

applied force.
1 Determine the spring constant k from measurements of the period T of oscillation

Pictures

Procedures
art 1: The Static Method

1. Begin by measurinthe position of the spring. This is your equilibrium position. Record this
as Y in your datssheet (Tablel)

2. Attach a50-gram(0.050 kg) mass holder to the spring and measure the new position y1 to
which the referencpoint on thespring is extended. Record mass and the position with the
50-grammass holder in Tablg

3. Add additional50-gram masses to the mass holder and rédbe position of extension yi
each time the mass is increased by 50 grams until the totat@adsss 0 grams

19



4. Compute the applied force F that the masses exert on the spring by caldhla@adculate
the displacement ey of t he s prstrettlied andgh i ¢ h
calculated by taking the difference between the extended poyitiand the equilibim
posi ti onily@yRecbrdeyour resulysin Table

Part 2: Dynamic Method

5. Attach the hanger to the spring (mass = 0.050 kg) and let it hang. at rest

6. With only the hanger attached to the spring, measure the period of ‘vibration by first
displacing the holder about 5 cm below the equilibrium. Releasand let the sysm
oscillate and then measuring the total time (t) for 30 complete oscillations Recordata
in Table2

7. Add an additional 50 grams to the hanger and repeat siepl 2he total masseaches 350
grams (including the hanger)

8. Calculate the period ofsmillation T for each oscillating mass by dividing the toiale t by
30.

9. Recordthe results in Tabl. Also record the values of ih Table2.

10.Graph the applied forde to the spring as a function of itsspilacemendsy.

11.Plot the displacemersty onthe horizontal axis @axis) and the applied foeoon the vertical
axis (y axis). Draw the best straight line fit of the data.

12.The spring constark will be the slope of the straight line (slopk)=Calculatek from the
slope.

13.1. PlotT? (y-axis) vs. M(x-axis). Draw the best line fit of theada. The slope is equal to
42/k .

14.Calculate the spring constdafrom your value of the slope.

20



Experiment 6: Simple Pendulum

Objective
1 Investigate the dependence of the period T of a pendoituthe length L and thass M 6
the bob.

1 Determine an experimental valuetbé acceleration due to gravity g by comparing

Pictures

Split cork i

Timer

Procedures:

1. Set up the pendulum as in the Figure 1, and Adjust the length L to about 20 cm. The length
of thesimple pendlum is the distancedm the pivot point to the center of the ball

2. Displace the bob from itsquilibrium position by a small ang(g10°) and then release the
bob to swing back and forth

3. Measure the total time (t) it takes to make 10 oswha.Record your data in Tée-1

4. Note: Greater accuracy can be obtained by timing for ten osaiéa#ind dividinghe result
by 10 ratker than to time just a single oscillation

5. Calculate T by dividing the total time t by 10 to get the periodic timieetord yourresults
in Table-1. Calculate also?fand record it in Tabld

6. Repeat the procedufer lengths near 40cm, 60cm, 70 cm@daB0cm. Be sure to recotide
length L for each penduta

7. Calculatethe valueof g for each length ancecord it in the apropriate column of your data
table using:

8. Calculatethe average value gfandcompare your resulvith the accepted value of 9.8 /s
by calculating the percent error (%error).

9. Plota graph of height? versusl.. Draw the best straight line fit of thetda

10.Determine the acceleration due to gradibm the slope. Wh L on the xaxis andT? on the
y-axis, the slope is

11.Compare your result ith the accepted value of 9.8 rmisy calculating the percent error
(Yoerror).

21



Experiment 7. Ne wt on6s Second Law

\

Objectives: V
T To investigate Newt on ocsca$ia crdEntaﬂfind_tlaeweIatioﬂshimJg" a
between force, mass, and acceleration. Vv

Pictures

Procedures:

1. Keep the cart a distance of at leastnd from the front of the photogate before asliey it.
Starting the art a nearer distance than this, may cause the gate natctmfuyproperly

2. Put 5009 on the cart and place the cart at the starting poditiith no masses attached to
the hanger,alease the hanger and record the acceleratiendecby your timemRecord the
acceleration and the total mass of the hang&abie 1

3. Repeat the previous step for a total of three trials and record theratiosl each timen
Tablel

4. Add 20 g tothe mass hanger and repeat steps 2 and 3. Keep a@fdjiegch time atil the
hanger has a total mass of 140 g. Make sure tedmding the acceleration for edcial in
Tablel

5. Calculate the external force acting the cart, which is the total weight bethangeF=W=
mg. Record these TABLH.

6. Calculae the averge acceleration of the tree Trials and record thiBABLE-2

7. Plot the average acceleratia) Yersus the external forcE)( With (F) on hex-axis and &)
on they-axis. Draw the k& straight line fit of the datal-rom the slope calculatbe mass
of the empty cart.

22
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2- Experiments of General Physicqg?2) Lab
(002) (Electricity and Magnetism Lap
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Experiment:0Oh mdés Law

Objectives:
1 To peform an experimentaheck of Ohm's Law
1 To practice constructing electric circuits

Pictures:

Procedures:
1. Connect the circuit shown below usingeed resistance R.

o
vy
NNNANRN
+® -

Set the value of electmotive forcanto certan voltage(electromotve force).

You can get differenteadings of the current and \axdie by varying the rheostabgtion.
Recordthe value ofthecurrentthrough the resistance and the voltage across it

Slide the bar on the ewostat to chargthecurrent flowing through thecircuit and record the
values ofl and V.

Repeat stepto get ateast 5 different readings.

7. Record he data ifTable

aokrowbn

e

24



8. Repeat the previous steps for another value of the resisRexerd the data in Talde

9. Plot a graph bthe voltege ( V ) and the curnet (I), with V on vertical ais and ( 1)
horizontal axis. Daw the best straight line fit of thiata.

10.Determine the slopef the straight line which is the resistariRén this case.

11.Plot a graph of theoltage ( V ) ad thecurrent (I), with V on vertcal axi

and (1) on
horizontalaxis. Draw the best straight line fit of the data. ey

25
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Experiment 2: Combination of Resistance &K1 r ¢ h thawf.f,. 0 s

Objectives:
1 To find the equivalet resistance ofesies and pallel regstors. o
 ToverifytheKir chhof fdés currkeawt Law andiwoltage

Pictures:

Procedures:

Part 1: Kirchhoffds voltsage Law and r es
1. Connect the circuit as shovimFigure 5 Make sure to reard the valus of R, R;, and R
in your datesheet.

26



No oA

© ©

Par

No o

© ©

Figure 5
Set thepower supply to thé V. Measure the voltage across the power sougcand
across each resiston,W», Via. Recad these values in your data.
Note: The wltmeter must be comected in pardlel with each resistance.
Measue the totakesistance by digitanultimeter and record in the table.
Calculate the % error in your measurement.
Repeat the above procedure for 12 V
Add the three voltages @+V2+V3) and record your answer fhe Table.
How the btal voltage Mfotal compares to the Souecvoltage Vs. © answer this, calculate
the percentage difference (% Diff) between the two and record the value in the Table.
Measure the total resistance by digital multimeter and recdleitable
Calculate tke % error in your measement.

t 2 Kirenhbaw f f 6s Curr e
Connect the circuit as shoimFigure 6 Make sure to record the valugsRi, R;, and R
in yourdata sheet

'
Figure 6

Set the power supply to tikeV. Measure the e¢tent throughthecircuit | and through each
resistor 1, 2, Is. Record hesevalues in your data.
Note: the ammeter must be connected in series @@t resistance. Ask your instructor
how you accomplish this on the board. This is not easily dorieamltage mesuranent.
Measure the total restiance bydigital multimeer andrecord in the table.
Calculate the % error in youneasurement.
Repeat the above procedure for 12 V.
Add the three currentsl*12+13) and record your answer in the Table.
How the total valage total compares to the gomit current I. To answer this,Icalate the
percentag difference (%Diff) between the tvamd record the value in the fla.
Measure the total resistance by digital multimeter and record in the table.
Calculae the % errom your neasurement

27



Experiment 3: Wheatstone Bridge

Objectives:
1 To investigatethe principles of operation of a sliddre form Wheastone bridge and
determine the resistance of several unknown resistors.

Pictures;

28



Procedures:

Part 1: Testingthe Balance Cordition

4.

R1 | R2

AN—— ) VY
S5é » %1-:*1: \

0Ocm 100 cm

Power Supply

Connect the circuit as showntine Rgure 3.2 Use a fixed known resistem for R=100M\.
The resistance Rs a box resitance with variable resistances.

Set the resisince box to a given value (eg. 290

Close the switch andide the wire until you reach equilibrium durrent iszero). Read the
value of the LengthsiandL and record them in Tablke

Open he switch. Change the value of & indicated ithe Table and repeat step 3.

Part 2: Finding Unknown resistors

1.

Adjust the power supfy voltage to 3 V. Leave the power supglyed at this value for all
the measurement®\ll measurements should be made with this sam&ag®, which has
been chosen so thdne currents in all resistors ofetleircuitwill be small. This esuresthat
ther is no heating of the resistors. Any sificant heating of the resistors could cause
differential increases in resistance and would leeerrors.

. Place the first unknowresistor in the Wheatstone bridgecuit in the position of Rn the

circuit of Fgure 3.2. Place the resistance box irethosition of (R) Rzin Figure3.2 and
choose a value for Rapproximately equal to the nomail value that you read from the
resigor code for this unknown resistoreord thevalue of R in Data Téle 2

The 10 MVresbtor and switch S in series withetgalvanometer are designedptotect the
galvanometer from excessive current. Be sua¢ ¢ach attempt to find a balance coroaditi
starts with switch S open. Thisgoles theesistor in series witthe galvanometr andlimits
the current.

With switch Sopen, move the sliding comtaat B until a balance is achievede., zero
current in he galvanometer. This is a rough balance.

. With the system at rough balance, cleggtch Sto achieve maximum ssitivity at thefinal

balance condition. Balance is theint where there is nceflection of the meter, which may
not be at zero of the nestif the galvanometer has a zero offset.

Recad the values of kand Lo, the length of thewo sections of wire abdance. The
Wheatstoe bridge has 1mm as the smallesarkeddivision. Therefore, measurements of
Liand Leshould be mad® the nearest 1mm.

Using the same unknown resistrepeat Steps 3 through 6 abovéhwivo other values of
Rk, one value approximdtel0% greatethan teoriginal R¢, and one value apptmnately
10% less than the originakR
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Experiment 4: RC-Circuit : Charging of a Capacitor

Objectives:

T
)l

T

Investigate the time needé&mlchargea capacitor in an RC circuit.

Measurethe voltage acrossa@pacitor and tle currert in the circuit as a function a@fme in
an RC circuit as a means to determine the RC time constant.

Determine tle value ofan unknown capacitor and resistomfrthe measurements.

Pictures:

Procedures:

1.

Constuct a circuit such ashe one in theFigure 4.3 using the capacitor suppliethe
voltmeter, the microammeter and the power $upplave the circuit approved by your
instructor fefore turning on any power.

Connectthe Voltmeter across the capacitor atm® microammeter in ses with the
regstarce Use C = 100F, R= 600 RN, e= 12V and record them in Table 1.

Choose a paetermined values of the potential and current as idltexirin the Tables and
close the cirait, start the timer, and record the &sat which these valsiare reached.
<Note: If you <canot m e ads aurreptsimultareouslygydu tcangde first
measure the time required for the specified voltagesteeached. After you are done, you
can repeat the experiment to measurdithe required for thewsrent to be eached>

Plot Vc versus time. Comment onet shape of the plot.

R
Iy
LA
VWV

=0

Figure 4.3 Circuit for charging of a capacitor
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Experiment 5: RC-Circuit : Discharging of a Capacitor

Objectives: \\( y

1 Investigate the time neededdscharge a capacdr in an RCcircuit. . '“‘g\

1 Measue thevoltage across aapacitor and theurrent in the circuit as a function of time |n
an RC circuit as a means to determine tRetiie constant. \

1 Determine the valuef an unknown capacitor and resistor from thesueement_s.

Pictures:

Procedures:

1. Charge a @pacitor using a power supply andesistance as showigure 54.
2. After the capacitor is fully charged, discharge the capacitor through the resistance R only
(Remove the power supplgs shown in Figure 5.4

Figure 5.4

3. Start he timer andrewrd the voltmeter reading and the ammeteading for 10s time
intervals. Reord the voltage V and current | in Data Sheet.

4. Calculate the values of In (Vo/V) and record them in the Table

Plot In (Vo/V) as the vertal axis and t as the haontal axis Draw the best line fit and

calculate theslope.

6. Calculate RC as the reciprocal of the slope.

o
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Experiment 6: Series Resistance Capacitor AC Circuit

Objectives:

T

T
T
)l

To understand the relationship betwedternatingvoltage (V), current (I) anghase angle |
d) . "
To find the frequency of AC source

To find the unknown capacitor

To calcul ate the phase angle (d).

Pictures:

Sy
Y 77774 11111117
V2% V220000
VW74 //$///////
= 1111/
-

Procedures

Part I: To Find the frequency of AC source
1.
2. Recod voltage drop across capaci(Vc) andcumrent (1) passinghrough it
3.
4. The Slope is equal (8C),soy= 2 "~ f (efuenicysof thheltuent) ftiren yowcan get (f)

The circuit was connéed as in Figure (8)

Plot (Vc) in (Y-axis) and (1) in (Xaxis), you will get a linear relation

32



W vea 1 -
T T B

Figure (8)

5. Plot (V¢) in (Y-axis) and (I) in (Xaxis), youwill get a linear relation
6. Find theslope

PART Il : To measure the capacitance of a capacit@nd phase angle

Pictures;

L 4 Y /4
Y/ /4 //ﬁ%////l /
/4 i
/4 Iy

1. Set upthe apparatus as shown in FigQre
2. Choose R so thatRa VC and measure V, Rand \C

R t»

f |

Vr
Ve !

3. Find the phas angled

33



Experiment 7. Measure me nt of MégeeticEea

Objectives:
T To measure the horizontal comporilrent

Pictures;

Iy i
LI Iy
LTI LT
Iy i
LTI LI

3 n.l‘l’.l"..‘l IIQHMHJ "x?J.’IJA\ﬂ 3

R e a8 R
Weasurement stthe Eadvy ¢ =
Wagnetic Fied

’ - =7 7
Bd /0(. Nl

ey

/*{»:I° ( N=326 anl Rzjzgamzelm
A= )e3x A —
4—’\7>aLp = \J?mﬂ%mxl-m- 2]
= e

B

sef AP gyt T
bpnm "R =

| L - .\a‘—‘\i‘\d’:‘“
& [\.n\v l]"’L” B o

‘ mymmrmmmmmmmmnmumw

2 gy nlnlnlmmmm]uumlmlwuummu\!umlnewnmmuw,mmmumu
T
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Procedure

1. Measure the radius}, of the coil, and record the value on théadgheet.

2. Record the numbef turnsof wire N on the data sheet.

3. Place the copass at the center of the coil, let the needle settle, and align the plane of the
coil parallel to the NorttSouthdirection.

4. Carefully rotate the compass until the ends ofdbhimpass needle are alignedttwOland
1800bn the compass scale.

5. Connect the circuit as described below. IMPORTANT: do NOT turn on the 'power until your
instructor has checked your circuit (or you can blow a fuse in the meter).

6. Co n n e c tsodkdtia thepower supply to the leiibg sodket in the coils. Connéthe
rightmost socket in the coils to the &6Comd s
met er -G osddketd in the supply.

7. Turn the dial on the meter to the milliamgttag.

8. HAVE YOUR INSTRUCTOR CHECK YOUR CIRCIT. If OK, turn on thepower supply,
and adjust the current to a value around 15 mA. Record the current for trial 1 in Table 1 on
the data sheet.

9. Read the deflection (in degrees) of each end of the conmeasile. (Tap on the compass
box lightly to make ste that the compasseedle is not binding and moves freely.) Record
the deflection of the north pole of the compass needle [geft and the deflection of the
south pole af) Bleftin TableInclude anestimated uncertainty in these values.

10. Repeat for founthe values for the current between 5 and 25 mA.

11.For each value of the current, average the two measured deflection angles and record the
resut asUin Table 1.

12.Cal cul ate and record the hor i z oBuxtoraehchttilo mp on
asdescribed in the theory.

13. Calculatethe average of the values you obtainedBiefrom the five.

14.Compare your value fd8+ with accepted values and comment on the agreement.
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Experiment 8: Determination of Specific Electron charge

Objectives:
1 To determine specific electron charge

Pictures:
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Procedures:

Setup

Theexperimental setup is shown ifgbre 1. For setting up, the steps described below are required:

1.
2.

Carefullyinsert the Thomson tube into the tube stand.

Connect sockets F1 aR@ on the tube sind for the cathode heater to the 6.3 V output at the
rear of the high voltage power supply 10 kV.

Connect socket C on the tube stand (cathode cap of the Thomsorotthieeheégative pole

and socket A (anode) todfpositive pole of th&0kV high voltage power supply and in
addition earth the positive pole.

Place the Helmholtz pair of coils in the positions marked with H (Helmholtz geometry) on
the tube stand.

Adjust the height of the coils in such a way that teaters of the coilsraaigned to the
level of the beam axis.
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Connect the coils in series to the direct current power supply so that the current flows
through the coils in the same direction. Ensure thatuhent flows in the same direction
through tke coils.

Connect one apaitor plate tothe positive pole at the rigitand output, the other to the
negative pole of the left hand output of the second 10 kV high voltage power supply and
earth the middle soek of the high voltage power supply.

Carrying out the experiment

Mesasure the distancel between the capacitor plates.

Switch on the high voltage power supply. Now the cathode is being heated.

Slowly increase the anode voltage and observe the beam slgwhcreasing in brightness
at the center ohie luminous screen.

While Va < 5 kVis kept at a fixed value slowly increase the voltage at the capacitor plates
and observe the change to the beam.

Increase the current through the Helmholtz pair of dgilst enough that the deflection on
account othe electric field athte capacitor outptiis just compensated for.

MaintainV andl at fixed values and vaia and observe the changes to the beam.

For various values d¥a selectV andl in such a way that ¢hdeflection on account of the
electric andhe magnetic fields justompensate, andrger the values in a table.
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Experiment 1. Determination of Young M odulus of Wire

Objectives:
1 To investigate the elasticity of materials by showing that the stress is proportiona
strain.

T To find YoungoOmsmamemadul us f or gi ve
Picture

Procedures:

1. You aregiven a pieceof wire hanging vertically in a sturdy frame, a kilogram mass hanger
attached to th end of the wire and a stack of kilogram masses.

2. The wire is connected to a bubble level and balancing micrometer, which allows you to

determine small chang@sthe lengh of the wie.

You record the initial length and initial diameter of the wire.

4. You then place different amounts of mass on the mass hanger and for each amount, you
determine the cumulative change in length of the wire.

5. In the analysis you caltate and plostress vsstrain.

From this graph you determine whether the stoesthe wire remains in the linear region.

7. You find a numerical value of Youngds mo
material that composes the wire by comparing éj@erimentalalue to aable of accepted
values.

w

o
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Experiment 2: Specific Heatof Solids

Objectives:

T

T

Picture:

Mixing cold water with heated copper, lead or glass shot and measuring the
temperature. T —
Determining the specific heat of copper, lead and glass.

Experimental setup:

1.
2.
3.

The experimental setup is illustratediie figure

Mount the heating apparatus in the stand material.

Fill water into the steam generator, close the device cautiously, and connect it to the top
hose

connection of the heatirgpparatus (eam inlet)with silicone tubing.

Attach silicone wbing to the bottom hose connection of the heating apparatus (steam outlet),
andhang the other end in the beaker. See to it that the silicone tubings are securely seated at
all connections.

Fill the samp chamber bthe heating apparatus as completatypossible with lead shot,
andseal it with the stopper.

Connect the steam generator to the mains,
heating apparatus flowed through by steam.
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Experiment 3: Determination of the Velocity of Sound by
Using ColumnsAir

Objectives:

1 The aim of this experiment is to éghine the velocity of sound by using colunais

Pictures:

Procedures:

1.

ok w

Strike a tuning fork ofrequency 512 Hz with a rubber mallet and hold it at about an inch
above the open end of the resonance tube with its prongs horizontal. Adjust the water leve
starting from its highest level.

Gradually increase the length of the air column by lowettiegcan to find the first position

of resonance, where the sound coming out of the air column is loudest. You may have to
strike 19 the fork several times and wwthe water column up and down to precisely locate
the resonance position.

Continue this prcedure to find second (and if possible, the third) position of resonance.
Record these lengths elsandc®.

Repeat the experiment with a tuning fork of différeaquency.
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Experiment 4: Measuringthe Buoyancy Force

Objectives

T

Measuring the force F acting on a cylinder immersed in a liquid and determini
buoyancy force.

1 Confirming the poportionality between the buoyancy force FG and the i

1T Determining the densities J} of th di f f el
Pictures:
Procedures:

The experimental setup is illustrated in the figure.

PwnbdhE

o

Determine the dimensions of the solid cylinde

Hold the dynamometer suspended vertically and adjust the zero position.

Suspend the solid cylinder from the dynamometer and determine its weight

To make determination of the immersion depth easier,make equidistant marks on the solid
cylinder with a waterand ethanol proof pen.

Fill about 200 ml of distilled water into the bea

Immerse the solid cylinder up to the first mark and measuretheForce

Immerse the solid cylinder further and measure the fBasea function of the immsion
depthh.

Pour out the distilled water and dry the beaker and the solidcylinder usingxaioiple,
absorbent tissue.

Repeat the experiment with ethanol and then with glycerine.
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Experiment 5. Determination of the Viscosity ofViscous
Fluids

Objectives
1 Assembling a fallingball viscosimeter.
1 Determining the viscosity of glycerine.

Pictures:

Procedures:

Set the counter P to zero by pressing the

Trigger off the morse key, and observe the falling ball.

As soon as the ball has reaclied mark(c), release the morse key.

Read the time of falifrom the counter P and record it.

If the bal does not fall at all or if it falls with a delay:

I f the ball falls wit hoTurmtheitorecoreahitdaevard.e y 0 s

Repeating the measurement:

Turn the voltage for the holding magnet to 12 V and turn the knaciesiv(a) to gop.

Get grip of the steel ball from outside on the bottom of the vestiethe pair of magnets

sticking together (red mark outvegr andmove the ball slowly upward along the wall of the

vessel until ireaches the holding magnet. Using a bent pieeéref for examplepush the

ball exactly below the iron core (see Fig. 2).

10.Turn the knurled screw upward again, set the counterzBro, andepeat the measurement
of the time of fall.

11.1f the devices recommended in addition are available (seealuet&jnine the inner
diameter D of the guineandfeatherapparatus, and the diametksind the mass12 of the
steel ball.

12.Put the measuring cylinder on the electronic balancecamaterbalance.

13.Fill 100 ml ofglycerinfrom the storage bottle inthé measumg cylinder, and determine its
mass.

=

©o Nk~ WDN
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Experiment 6: Measuring the Surface Tension

Objectives

1 Creating a liquid layer between the edge of a metal ring and the surface of the liquid.

T
T

Picture:

Measuring the tensile force acting on the metal ring just bdierkdguid laye
Determining the surface tension from the measured tensile force.

Procedures

a ko

o

8.
9.
10. Repeat the measurement with ethanol.

Determine the diameter of the metal ring.

Make the zero adjustment at the dynamometer using the movable tube.

Fill distilled wate into the crystéization dish.

Lower the clamp with hook until the metal ring is completely immersed.
Cautiously lower the laboratory stand, always observing the tensile force at the
dynamometer.

As soon as the edge of the metal ring emerges the liquid, the liquiddyeris formed.
When the tensile forcdoes no longer increase although the laboratory stand is further
lowered, the layer is justefore breaking away.

Read the tensile force just before the layer breaks away, and takenit d

Pour the distilled water ouend dry the crystallization dish and the metal ring.
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Experiment 7: Temperature M easurement with a
Thermocouple

Objects:
1 To introduce the basic principles of several commorhous of temperature measurement
(liquid-in-glass thermometers, thermocouples and thermistaktgo, to familiarize the
students with the static calibration procedure and the dynamic characteristics of a first order

system.
Procedures:
Material A Welded
Weldad Juncetion
Junction

Material B Material B

Fig. Thermocouple arrangement

1. Constant temperature bath

Examine the components of the bath which include the fluid chamber, heater, coolant; thermo
regulator, stirring and circulation pumpSeveral different temperature settings will be uggdte
how the settings are made and set the bath for admpe@ature.

2. Liquid-in-glass thermometers

Note the difference between full immersion and partial immersion thermometers and note how each
is to be usedThe teaching assistant will demonstrate the diffeedretween the full and the partial
immersion tiermometer.

3. Thermocouples

he thermocouple used in this experiment is made by welding a long piece of wire of material A
and two shorter pieces of wire of material B, thus forming two dissimilar junctsosiscavn in
Figure shown above. Connect the femelsto a digital voltmeter (set to read mV), and perform the
following experiments:

1. With both junctions in air, observe argtord the output
2. Hold one junction of the thermocouple between your fingerstadther junction in the ice
bath. Observe andecod the voltmeter reading
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Experiment 8: Determining of the Focal Lengthof a Conca
Mirror and Convex Mirror

Objectives:

“'

The objective of the experiment is to find the focal length of a concave mirror, convex mirrc
Student should be able to draw a ray diagram showing how a concave mirror forms an ima
object which is placed

(i) outside the focus - resulting in a real image

(ii) inside the focus - resulting in a virtual image

Picture: ‘

Procedures:

1. Place the ray-box well outside the approximate focal length.

2. Move the screen until a clear inverted image of the crosswire is obtained.

3. Measure the distance u from the crosswire to the mirror. using the metre stick.

4. Measure the distance v from the screen to the mirror.

5. Repeat this procedure for different values of u.

6. Calculate the focal length of the mirror using the formula % -1, 1and get an average.

u v

7. Plot a graph of 1/u against 1/v and use the intercepts to get two values for f. Then get the average of
these two.
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Experiment 9: Determining of theFocal Lengthof the
Converging and Diverging Lenses

Objectives:

1 To measure the focal length of a converging lens using various method
converging lens forms a real iga

Picture:

Procedures:

This experiment consists of two distinct parts. In the first part you will use a light
source which creates light rays to investigate the reflecting/refracting properties of a
plane mirror, a spherical mirror, a converging lens and a diverging lens. You will
measure the focal length of the converging and diverging lenses and use the
lensmakers formula (1) to estimate the refractive index of the material the lenses.
The second part of the experiment uses an optical bench to measure the object and
image distances for a converging lens from which the focal length and
magnification are determined by equations (2) and (3).
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Part I

. Plug in the light source and rotate the front of the box so that several parallel
light rays leave the source. Place the plane mirror in front of the box and sketch
the behavior of the rays before and after reflection.

. Sketch the behavior of the light rays before and after reflection by the spherical
mirror.

. Sketch the behavior of the light rays before and after refraction by the
converging lens. Measure the focal length of the converging lens, f.

. Sketch the behavior of the light rays before and after refraction by the diverging
lens. By extrapolating the diverging rays onto the source side of the lens
estimate the focal length of the lens.

. Using the ruler provided, measure the thickness of the converging lens at its
centre, a, and the thickness at either of the ends, b. Measure the length of the
lens. d.

. Assuming the curved surfaces of the converging lens have the same curvature.
R. using simple geometry. it is possible to obtain the following expression for
R.

sz_ (5)
4(a-b)

Calculate the radius of curvature of the surfaces of the converging lens.

. Using the lensmakers formula (1), with R; = R; =R and your value of f for the
converging lens. evaluate the refractive index of the lens.
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Experiment 1: The rectifier diode

Objectives

T
T
T

Ability to recognizediodes invarious physical forms.

Ability to determine the diode polarity and to understand the need for correct connection.
To obtain knowledge of the forwardoltage/current characteristic and the conduction
voltage for diodes

Photos

Procedure

1.
2.

w

W20 9T g st

Connecthecircuit as shown in Figure @) using silicon diode.

Increase the variable DC voltage from zero in steps 8i@ts) up to (1 volts)then in step
of (0.5 volt) up to % volt), and record the voltage across the resistance

Connect the circuit slven in Figure2 (b)using Si diode.

Increase the variable DC voltage from zero in steps bivdlts) up to 2 volt), then in steps
of (1 volt) up to 0 volts) and for each step record the current

Tabulate your result in a table
1KQ 1KQ
My ATATAY —
(V) (V)
N V' N

Fig. 2 Forwardar

(A Fonward hias .
(b) Reverse bias
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Experiment 2: Half-Wave Rectifier

Objectives

1 To learn a halivave rectified sinusoidal voltage.

1 To understand theerms,mean value and rout mean square for input an
voltage.

1 To understand the effect of reservoir capacitor upon the rectified ovavef

Pictures

© . Feedback Electricity and Bloctrosics Constracice EECA™0 )
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&
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Procedures:

1. Connect the circuit shown in Fig.1

2. For input signal take the reading of voltmeveic= V(by using devoltmeter) and
the reading ofVrms= V (by usingacvoltmeter).

3. Use the oscilloscope to fill the Table 1 and to draw the input signal.

4. For output signal take theading of voltmetevdc= V(by using devoltmeter) and
the reading ofVrms= V(by using aevoltmete).

5. Use he cscilloscope to fill the Table 2 and to draw the output signal.
6. Connect the capacitor in parallel with load registed draw the output signal.

A K Oscillos

~ = A K Cope

— P :
3 1N4007 LB

R C
ac supply —= output ac supply ke 50V
l 12V ms Resistor de
Oscilloscope
o > common
c =
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Experiment 3: Full-Wave Rectifier

Objectives

1 To learn a fulwave rectified sinusoidal voltage. -

1 To understand theerms,mean value and rout mean square for input and output (rectrled)
voltage.

1 To understand the effect of reservoir capacitor upon the rectified Waveform

Pictures

( . Feedback Electricity and Electronics Constructor EEC470

oscilloscope
common
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Procedure

1. Connect the circuit shown in Fig.1

2. For input signal take the reading of voltmeveic= V(by using devoltmeter) an
the reading ofVrms= V(by using aevoltmeter).

3. Use theoscillosmpeto fill the Table 1 and to draw the input signal. B

4. For output signal take the reading of voltmatelic= V(by using devoltmeter) and"’
the reathg of Vrms= V(by using aevoltmeter).

5. Use the oscilloscope to fill tHEable2 and © draw the output signal. :
6. Connect the capacitor in parallel with load resistor and draw the output S|gnal
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Experiment 4: The Zener diode 1

The Volt-Ampere characteristic curve

Objectives

l

Investigate the relationship betweearrent and voltage for a Zener diode in forward and
reverse direction.

1 Find the range of zener voltage.
1 Find the resistance of zener diode at zener voltage.
Photos
/ircc‘lback Flectreity and Electronocs Constructor EECAT) B
O s e ] OO o] e ) 8 ° L] T—-. ® 06—0—0 o—
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Procedure

Set up circuit as shown in Fig. 2 . Connect dddi n forward direction.

Select measurement range of 1avid100mA-. Make sure polarity on the meter is correct
and that the meters are connected properly.

Switch on power supply unit. Increase voltage on the power suppliolztv. Measure
bothVs, Vr. Entermeaurements in Table (1).

Change the polarity of the Zener diode .

Measure both voltagés, Vr . Enter measurements in Talle

Calculate the potential difference across the diode by equatile¥$/A/r , and the current

passes through the diod=Vd/R=Vd/Rd or (Id=Vr/R= Vrlloooﬂ).
Enter your data in Table 1.
Graph the diode current as a function of diode voltage.
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Experiment 5: The Zener diode 2-Regulated Voltage Supply

Objectives

1 To find the variation of voltage of unregted \oltage supply Vs which can be tolerated?
1 To find thevariation of load current IL which can be tolerated.

Photos

4 E Fcﬂdhﬂﬂ k Elsitrcaty and Electronscs Constnactor EEC4T0 N
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Procedures:

Set up circuit as shown in Fig. 5.1 (Fig.5.2 b). Select measurement range ef 20 V
and 100 mA. Make sure polaity on the meter is correct and that the meters are
connected properly

A. Regulation for maximum load current and minimum supply voltage

1. Switch on power supply unit and remove the potentiometer to nhake .|

2. Increase slowly the voltage oretpower supply unit VS until the diode just begins to
conduct current (1 mA). Records¥or IL=0 in Table (1).

3. Set the potentiometer to maximyolockwise) and replace it in the circuit. The extra current
drawn by R will reduce the diode current bellowiA.

4. Increase he voltage of source¥to 12 V, the diode current will increase above 1 mA.
Then adjust R until the diode current just retus to 1 mA. Record Sand L .

5. Repeat step 3 for¥=14, 16, 18, 20 V recording the results in Table 1.

B. Requlation for minimum load current and maximum supply voltage
1. Reduce the load resistanck B minimum (anticlockwise) and then set voltage sup@y V
to 20 V and increaselRuntil the diode currendireads 70 mA.
2. Record the Load current lagainst \5=20 Vin tablel.
3. Reducethevoltagesupplys? o 19, 18, 17 é. L\Mogiveetlzedibdet i me
current 70 mA and recording L Continue until it is no longer possible to set the diode
current to 70 mA
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Experiment 6: The common emitter

Objectives

1 To learnthecommonemitter output (collector) characteristics. S
1 To understand the meaning and the importance of operating point and o

(B Feedback Electricity and Electronics Constructor EEC470 )

OuCmCml) O

OmCmmO  OmOmO=0

OO OOl

w-.-‘ ......... Ve
e Oy ,l),( 748888888831 838
U -ma:. M!W“ ’W’“ ollogquv“ 1omAa:
var o'p
from porwer supply
0-20V d e
+5V variablec lc R
4
22K Ig j—l
10K . g Vee —
TVBE 1 Vee
oV x
Procedure

1. Fill the Tablel

2. Plot the collector current IC versueetcdlector emitter voltage VCE .

3. From table for 1B=45 OA find b for this tr
purpose).
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4. From figure for , find the slope of linear part of the curve.

v

s

( HA

0.4

0.6

1.0

1.8

4.4

0

10

45
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Experiment 7: Transistor familiarization

Objectives

9 Tofamiliarize with the transistor. ‘
1 Todetermine experimentally the parameters of the transistor.

Pictures

0-20V dc
variable

+5V

22K

10K

Procedure

1. FilltheTabe 1

Plat the collector currentd versus the base currdi.
Find the slope of the curve.

What does the slopeean?

»wn

lc VEes I le=lct+ls Ic _Ic

(mA) | () () () fre=1, | M,
1
5
10
17
23
34

Average vaue
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Experiment 8: The Silicon Controller Rectifier

Objectives:

1 The silicon-controlled rectifier(SCR) can be used to rectify a waveform, but it passes a
current in one direction. The SCR can work as-hale rectifier and it can be used in a
bridgeto achieve corirolled full-wave rectification.

1 To perform an experimental checksiticon controller rectifier

1 To practice constructing electric circuits

Pictures
& Feedback Electricity and Electronics Constructor EEC4'-'0\
OmOmOm OO OO OO OO OO ﬁ)\)—(@ b
Iy ,@_ * Interchance miliamater (sat to 100mA)
. . and link for holding currant measurement P i
OO0 OmOm0AO O-#=0=0 ) O ) 0"0m0m0) O{(Q)meee(() &
A &=
& 05V o
% O p
"‘i@"’ Vg (888)
0 S —— 0 T R
\ (31
=
o, V2 OmOmOm) OO OO0 OmOmOm0
W0 XA AL oL e Sio
(GRS aeoesssssee. ~SogER § PP IS TR PR
:@ e Om OO OO0 - o O I e e )
. EEEEEEZRRINEEEELR
L .
Mov;mbsleod L \ om\s\sv
1 20V 1
EEAEE e omp vee omgune
(shown cotted) for N
Practical 2 from power supply
Procedures:

A. Switch on the SCR

1. Atfirst, we will apply a volage aross the aode cathode of SCR anttrease this voltage
but this is not enough to switch on the SCR. For this purpose, fill the table 1

2. Now for Vvariable=12 V change the gate current and fill the table 2 and note when the lamp
lights.

3. Plot the tiggercurrent IG versus the anode cathode voltagekV.

4. From graph find the saturation voltag@K(sat).

5. Fill the table 3.

. Switch off the SCR
1. Atfirst, we will apply a voltage across the anode cathode of $Giiable=12 V and
decrease the currer®, bu this isnot erough to switch off the SCR. For this purpose fill
the table 4
2. Now for IG=0 change the voltagevdriableand fill the table 5 and note when the lamp
switches off.
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C. Half-waverectification for AC -Voltage
1. Apply the AGVoltage with IG=0 (theSCRis switchedoff, IAK= 0) and then connect t
oscilloscope across anode and cathode. Draw the signal illustrated by oscilloscope.

2. Apply the AGVoltage with G=6 mA (the SCR is switched prAK= 30 mA) and then
connect the oscilloscope across anodecatidde.Draw the signal illustratee
oscilloscope. :
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Experiment 9: The TRIAC

Objectives:

1 Study the TRIAC device.
1 Understanding of the irectional nature of the TRIAC and #pplications.
1 To understand the work of tiRIAC inthe fou operating quadrants.
1

To use the TRIAC as halfave and fulwave controlled rectifier and to see the rectified

conducting

Mode I+
QUADRANT I

waveforms
Picture:
QUADRANT 11
QUADRANT 111
Ir It
i [
= =
Ia Ig
|| L |
Mode 11i- Mode 111+
Procedure

Four modes of the TRIAC

QUADRANT 1V

[ conducting

Fig. 1 TRIACtriggeringmodes

Connect the circuit shown in Fig. 2rflour modes.

A. Mode I+ (positive gate current, and M2>VT1)

1. Connect the two links 1, 2 as shown in Fig.2 to have posi@BwendVT2> VT1.
2. Connect the Ammeter with polarity as shown in Fig. 2 to have a positive reading of gate

current.

Fill the table
From table 1 find: GT =

Noohow

mA

andVT2iVTl)sat=

blocking (non-conducting)

voltage of T2

+ relative to T1

Add to this cirait otherammetemwith polarity to havepositive reading ofT2 .
Watch the lamp when it will be lighted, to determi@dland VT2T1(sat).

V, T2(H)=

Decreas thegat curremand note that the TRIAC stays switching on.

mA.
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( B Feedback Execorickty and Elecuonics Consrucior EECAT0 )

+15V (or - 15V)

Fig 2 Setupfor TRIAC modes

B. Mode I- (negative gate current, and M2> VT1)

1.

apr o

Connect the two link&(down), 2(up) in Fig.2 to have negativ&@ andvVT2> VTL1.
Watch the lamp when it will be lightl, b degerminelGT and VT 2T1(sat).

Fill the table 2

From table 1 find: GT = mA , andVT2iVTl)sat= VvV, T2(H)= mA.
Decrease the gate current and note that the TRIAC stays switching on.

C. Mode I+ (positive gate current, andVT2<VT1)

1.

a b

Connet the two links 1(up), 2(down) in Fig.2 to hapesitive IG andVT2< VT1.
Watch the lamp when it will be lighted, to determi@land VT 2T1(sat).

Fill the table 3

From table 1 find: GT = mA , and (VT2iVTl)sat= V,IT2(H= mA.
Decrease the gate current and note that the TRIAC stays switching on.

D. Mode lll - (heqgative gate current, and M2< VT1)

1.

a s e

Connect the two links 1, 2(down) in Fig.2 to have negat&zadVT2< VTL1.

Watch the lamp when it will be lighted, tetemine IGT and VT2T1(sat).

Fill the table 4

From table 1 find: GT = mA , andVT2iVTl)sat= VvV, M2(H)= mA.
Decrease the gate current and note that the TRIAC stays switching on.

E. The TRIAC as half-wave and fulkwave rectifier.

1.

No asrwODN

Conrect thecircuit as shown in Fig.3.
Add an ammeterd() to measureG.
Connect the oscilloscope to the two end&IT 2 of TRIAC.
Connect an ammetead to measure the currenta.
Watch the lamp and note three different stagedight, small anl bigbrightness)
Increase the currenGland fill the table 5 and watch the lamp and oscilloscope
Sketch the shape of signal for three causes of TRIAC:
1 switched off,
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1 switched on with mode I+ (or mode llI+) (halfave rectifier)
1 and switched on withato madesl+ & Il + (full-wave rectifier).

Fig 3 Half-wave andfull-wave
rectification
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Experiment 1: Determination of the refractive index (n) of the.,
material of a prism using spectrometer

Objectives:

1 To calculate the Refractive Inder)(of the Prism for various wavelengtb§the Mercury |
Spectrum
1 Toplot the Dispersion and Calibration Curves using a Prism Spectrometer

Pictures:

Procedure

Set UP

Collimator
Prism
i Angular scale

Telescope

Eve piece
. st 45z

Spectrometer

A. Measuring the Apex Ande of the Prign (A):
1. Place the prism on the Prism Table ancklthe prism table in the position so the incident
beam falls orone of the edges of the prism
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2. Now, move the telescope and locate the images of the slit and note down the‘angles. The
differene between botthe angles is (2A).
3. Hence, half of the differaxe will give us(A).

B. Measuring the Angle of Minimum Deviation (_i):

1. Now, choose an angle of incidence other than the previous chosen one aaylelottate
approximately the angle at which thectrum stas to move in the opposite direction as the
prism table is rotated, and lock the prism table.

2. Now, usirg the telescope, fix the telescope on one of the spectrum lines, and then use the
fine adjustment for the movement of prism table to mbeetable sohat we get the precise
location of the agle where the line starts to move in the opposite directiah,nate the
angle forthis.

3. Without disturbing anything, remove the prism and get the measure of the angle of the direct
image of the slitn the telescpe.

4. The difference between thesed angl es i s t he Angim)forthis Mi n
spectral ling &)

5. Repeat the same for all the spectral lines that are given by the miaropry

C. Measuring the Refractive index(n):
1. From the aboval at a m) we can Galculate the Refrave index ) of the prism for
various wavelengthg o)
2. For the Calibratiomvetsus s+, pl ot a graph of
For the Dispersion Curve, plot a graph mfyersuy )
4. Calculate A and n using the following foula

w

A+ A
=T

A

\ -o-t\,” )

sin(

-

In =

Y

sin

‘

-
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Experiment 2: Determination of the Wavelength of Sodium
ght usi rRipgsNewt onos |

L i

Objectives:

1 To form Newtonds Rings and then -fonvexinst he r

Pictures:

Procedures:

A. ObservationofNe wt on@gss Ri n

1.
2.
3.

Open the m&al cover and install the Sodium lamp bulb to the lamp housing.
Turn on the Sodium lamp and warm up for about 5 minutes.

|l nsert t he Newtonos

Measuement Microscope in fosing device.
Rot ate beam splitter
splitter is oriented 45 to the optical axis of the DMM, fine rings cée seen through the
eyepiece. Lock the beam spit. If the interferencpattern isnot clear, radte the focusing

knob to focus the microscope.

ring 1in

t o | et

t hSecure thé Direct o n

Sodi uthe béamg ht

Carefully turn eyepiece until cross hair is sedarly. Carefullyadjust thefocusing knob
until a clear image of the equd#hickness rings is aerved.
Adjust the three screws on frame of New n 6 s let centegring nmove to the

center of the
rings should be observed.

Vi ewing

field.

T i ripdy distorted a n y
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B. Determination of Radius of Curvature ofLens \
1. Turn on the sodi um | aongetais,mpdse gekertto INe wt onos r
2. Rotate the drum and set the cross hairs on theribg on the left hand side dfie

interference pattern and record the reading of the drum. Similarly, tieetd4h ring on the
same side of the pattern and record the dreswling. Repeat these steps for.several rings
and record the data in the following tabRepeat these steps on the right hand side of the
interference pattern.

3. Determined5, d6, €14 from measured data and calculatdé4)@-(d9)2, (d13)2-(d3)2,
(d12)2-(d7)2, (d11)2-(d6)2, (d10)2-(d5)2 and their averagen(-n=5). Then' calculate
theradius of curvature of the lens by using the mean wavilebg§9.3 nm, of Sodiurd-
lines in equation (4).
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Experiment 3. The Diffraction Grating: Measuring the
Wavelengths of Light

Objectives:

1 In this experiment the properties of a transmission grating will be investigatemand
wavelengths of several spectral lines will be determined.

Pictures:

Procedures:

4. Review the operation of a spectrometer if neaeg The diffaction grating used for this
experiment has 6000 lines per cm.

5. Record the number of lines per unit lengthyolr diffraction grating in the Laboratory
Report.

6. Mount the grating on the spectrometer table with the grating ruling parattes twllimato
slit and the plane of the grating perpendicular to the collinsedist

7. Mount the light source in front afie collimator slit.

8. Move the spectrometer telescope into the line of the slit of the collimator and focus the
crosshairs on the adral slit image.

9. Make sure the angle (d) scale is set to zi
slit image.

10.Notice that this central maximum or "zerotwder image does not depend on the
wavelength of light, so that a white image is obedrihen movethe telescope to the left
side of the incident beam and observe the-fastl seconarder spectra.
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11.(a) Focusthe crosshairs on the blue (violet) end of the firgirder spectrum at the p
where you judge the spectrum just becomeibieisRecordlte divided circle reading (t
nearest tenth of of a degree) in Data Table 1. (Nat®ample degreecale on the ri
shows14.2)

(b) Move the telescope to the other (red) end of the spectrum and record the d|V|de
reading of itsvisible limit. 4

12. Computethe grating constant (d), and with the experimentally measﬁre()i (:ompute the
range ofthevavel engt hs of the visible spect rum i
108 cm). (0

13.Recordthe grating constant of your telescope:

N = 6,000 cm! (N is the number of grooves b
per centimeter) & (1/N) = 1.67 104 cm '

=1.670 10* Angstroms
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Experiment 4. Determining the velocity of light in
air/liquid/solid from the path and transit time of a short lig
pulse (Velocity of light: M easuring with short light pues)

Objectives:

1 Determining the velocity of light in the air from the slope of the gsapH(t).

1 Determining the velocity of light in the air as the quotient of the path and the time.

1 Absolutely measung the transitimet of a shortlight pulsefor a given path Qbyarking
the zero point with a referencdrror.

1 Determining the velocity of light in the air as the quotient of the path and the calibrated ‘
transit time.

Pictures:

Procedures:

1. Measuringthe transititme as a function of the ptisin of themirror or liquid sample

2. Put the sample on the sample sta@Gtiange in distancs of the largemirror or liquid
sampleand the transit timeof the light pulse

3. Note the distance S in meter and tiatime in namsecond. Repeat and take teading at
different distance of different sample.

4. Pl ot the graph between the S, distance and

5. The graph of the measured valdess as afunction of t. From the slopa of the straight
line through the measurimpints, To obtainthefollowing valueforthev el oci ty of |
= 2 Sh, throughair or sample
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Experiment 5: Irradiance and Inversesquare Law for Light

Objectives:

1 To observe the inverssuare law relationshipetween thentensity of a light buland the,
distance away from the light bulb

Pictures:

Procedures:

Fixed the light source at the end of thench

Switch on the light bulb (The power source not exceeds|t

Place the sensor towards the light bafla certain idtance for example (2n).

Recordthe readings of both distanad; 20 cm) and the sensdr inA) on aTable.

Repeat the steps (3) and (4) for different values of distance, 30, 40, 50,080, 70

and measure the readings of the sensor fr destance.

Record all results on th&able.

Draw the relation between the Intensity (sensor readingxi¥) and the distancd,(cm) on
(X-axis)

The relation will investigate the Inverse square law (the slope wil) be

©NO Ok WNE

©
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Experiment 6: Study of polaization by veri f i cat i on.. 0
law.

Objectives:

1 To determine the plane of polarization of a linpalarized laser beam.
1 To determine the intensity of light transmitted by g@arization filter as a function of the
angularposition of the filter

Pictures:

Procedure

1. It must be made sure that the photocell is totally illuminated.

2. Using a digital multimeter the disturbing background curremtsilist be determined with
laser switch off.

3. Switch ON tle laser. It should be allowed warm up for about 30 te®UO prevent
disturbing intensity fluctuations.

4. The polarization filter is then rotated in steps Ofti@tween the filter positions -+900 and
the corresponding photo cell current is determined.

5. Make the table required for angle and corrected phot@iuridentifythe intensity peak the
show the polarization plane of the emitted laser beam has already been rotated by the angle
against vertical.

6. Show that the corrected and normalized pha#t current as a function of the angular
position of the analy e r . Mw is vesfiédsfronh the slope of line.
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Experiment 7: To study diffraction of light using a slit

Objectives

T
T

To study diffraction of light using a slit
To measure the wavelengths addasource

Pictures:

Procedures:

1.

Measure the distance tineeen the sli (front of Slit Disk) and the screen. You can use the
scale on the track, but it is easier and more accurate to use a meter stick. Record the
wavelength of the laser (printed on its back).

Turm out the room lights.

Observe the pattern onetlscreen as yorotate the Single Slit to each of its four positions
(0.16, 0.08, 0.04, 0.02 mm). How does the pattern change as you decrease the slit width?
Answer Question 1 in the Conclusions section.tisetisk to the 0.02 mm slit.

Move the Light Sesor so the Raty Motion Sensor (RMS) is against the black stop block

on the linear translator arm. If the positions are all negative when you start taking data, click
on the Hardware Setup and click on flreperties gear for the Rotary Motion Sensor and
check "Changé&ign".

Click on the RECORD button. Then slowly turn the RMS pulley to scan the pattern. Hold
the rear of the RMS down against the linear translator bracket so it does not wobble up and
down & it moves. Click on STOP when you have finisheel scan. If youmake a mistake,

simply delete the run using the Delete Last Run button at bottom of screen and do the scan
again. If the intensity maxes out (100%), change the gain setting on the ligbt aeds

repeat the run. Click on Data

Repeat for th 0.04 mm slitPress the @00 button on the Light Sensor. Label the run "0.04

mm-.
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Experiment 8. To determine the wavelength of light of the
used laser with Michelson interferometer

Objectives:

1 In the Michelson arrangement interference will occur by tis® of 2 mirors. The
wavelength igletermined by displacing one mirror using the micrometer screw.

Pictures:

Procedures:

1. The experimental set up is as shown in Fig. 1. In order to obtain the largest possitde numb
of interference fringes, the two mireof the inteferometer are first of all adjusted; to do
this, the lens is first of all removed.

2. The laser beam strikes the hsifvered mirror at an angle of 45° splitting the beam. The
resulting two beams arefrected by the mirror and impinge on thereen. By me® of the
two adjusting screws fitted to one of the mirrors, both points of light are made to coincide.

3. If the lens is placed in the light beam, the points of light are enlarged and the interference
patterns are observed on the screen (bawdsles). Bycareful readjustment, an inter
ference image of concentric circles will be obtained.

4. To measure the wavelength, the micrometer screw is turned to any initial position at which
the centre of the circéas dark.

5. The micrometer screws is nofurther turnedin the same direction and the ligtrk
periods thus produced are cowak

6. The distance travelled by the mirror must be read off on the micrometer screw and divided
by ten (lever reduction 1:10).

7. Should the central point of the circlesone outside talight spot area a readjustment has to
be performed?

76



Experiment 9: StefanBoltzmann law: measuring the radiant
Il ntensityb odgsa furiction od tenkperature

Objectives:

1 Conductingrelative measurementsf the radiantintensity of an electricovenwith the black
bodyaccessoryn the temperature range from 30050 K using aMo | thermsopile.

1 Graphing the relationship between the radiant intensity and thdutsbhsemperature to
confirm theStefanBoltzmannlaw

Pictures:

Procedures:

1. Setup the electrioven,the screerof the black bodyaccessorandthethermopileasshown
in Fig. sothattherod of the thermopileis about15 cmin front of the openingof the electric
oven. The screenof the black body acces sory shouldbe positionedabout5 i 10 mm in
front of the electricoven with the metalsidefacingthethermopile.

2. Removetheglasswindow of thethermopile.

3. Connectthe Ni Cr- Ni temperaturesensorto the digital thermometerand insertit in the
smallcentralholein the burnishedorasscylinderasfar asit will go.

4. Mountthe temperaturesensoiin placewith the universalclamp S andswitch on the digital
thermometef(measuringange> 200°C).

5. Align the openingsof the electric oven, the screenof the black body accessoryand the
thermopilesothattheradi antheatis directly incidenton the openingof thether mopile.

e



6. If youareusingwatercooling,switchontheimmersionpumpnow.

7. Connectthethermopileto the microvoltmeterasshownin Fig. 1 (measuringangelQi 4
make sure the red socket on the thermopile is connectedto the red socketon t
microvoltmeter.

8. Compensatehe offset by pressingthe key fi a uct oom pf mecessarygarry.out the fine
adjustmenusingthe poten tiometerto setthe digital displayto zero(seelnstt Sheet
for the microvoltmete).
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Experiment 1. Characteristics of Geiger Muller Counter

Objectives:

1 Plotting the chaacteristic curveof the GMcounter.
1 Deteminationof:
a) Starting voltagé/s of the GMcounter.
b) Threshold voltage Vth. (or V1) of the GM counter.
c) Plateau lengtiof the GM counter.
d) OperatingvoltageV0 of the GM counter
1 Calculation of the peentagegradientof the GM detector.

Pictures:

Procedures:

. Connectheplugsof theelectricmains.

. Setthetimerto 60 sandtheHV to 600Volt.

. Recordthecountrate peroneminutefor the background(NB.G).

. Putthesourcein front of the Giegertubeon the secand shelf from top .

. Setthe high voltageto 640 V andstart countingincreasehe applied voltagen steps o#40
V until thedetector begin® operatethisis the starting voltage (V3.

. Increasdahe applied voltagend recordthe countrateper oneminute ( N1) for each voltage.
Taketwo readingdor eachvoltage and take theaverage.

. Plot the countingrate (N) versusthe applied voltage (V) dedudie thresholdvoltage,the
plateauength,the operatingvoltageandthe percentaggradientof the detector.
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Experiment 2. Determining the half-life of Ba-137

Objectives:

)l
T

Studying how activity of a radioactive source changes viib.
Determining the halfifeof Ba1 1 3 7 m

Picture:

Procedures:

1.

H W

o

Attach the univerdaclamps to the stand rod awsthmp theendwindow Geiger tube in

the lower universal clamp so that it is directed upwards and remove the protective cap of
the Geigetube.

Clamp a test tube in the upper universal clamp so that its distance from theentran
window is approx. 0.sm.

Connect theeger tube to the counter and turn on ttwunter.

Follow the instructions of your lab instructor to eluteshmple.

Immediately start counting (start the counter, then start your timer as you freeze the
screen dor your first reading) and read the caoint every 30 seconds until 10 minutes
have passed, using the screen freezing feature dethee.

Draw a graph oN on y-axis vst (time) on xaxis, and find the halife from it.

. Find percentage error usidgpyvas 2.551min.

a. tip=¢€é é é.. min.
b _ (decay constant) =In 2/ = €éér min
c. % Error = ( Measured valueAccepted value / Accepted value) 100 %
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EXPERIMENT 3: Inverse Square Law

Objectives:

1 Verify the inverse square relationship between teadce and intensity of radiatio

Picture:

Procedures:

1. Setup the Geiger counter as you have in the previous experiments. eitdlge

of the GM tube to its optimal operating voltage, which should be around 900 Volts.

From the Preset menu, set Rtmzero and set Preset Timet@s.

First doarunwithout a radioactive source to determine your backgrdewred.

Next, place the radioactive source in the top shelf and begin taking data. In this position, the
source is 2 c¢cm fr detectocompon&d. t ubeds actual
Move the sowe down oneshdf eachtime and take another run. You should see the data
accumulating in the Data window. After all ten shelves have been used, save the data onto
disk or record in a data table. Remember that the finsisra backgroundumber.

7. Next, m&e a graph bCounts \s. 1/.

8. Use your graph to determine if the data does indeed obey inverse square law

a s e

o
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Experiment 4. Gamma Ray spectroscopy

Scintillation Detector Nal (Ti)

Objectives:

1 To observehe spectraf different gammaources.
1 To study the full structure df37Cs and 60 Co spectra

Picture:

Procedures:

1.

w

Connect the detector to the computer (make sure not to confud¥ tteble withthe NBC
cable)

Connect the plugs to the electric maam&l switch lhe compute and monitotON.

Go to start menu then programs then spechtech and click on ICW16 to opeftwaee.

Set the high voltage to 700 V and to the on position. (A green barppdiaa on lower part
of the window, written on it 700Vhdicating thathe highvoltage ison).

Put the Csl37source on the second shelf underdatector.

Click the start button (green diamond) on the software window to start counting and
acquiring thespectrum.

Keep he spectrum and replace the-T3 souce with a Ce60 sourceand repeat steps®
highlighting this time the rightmost peak of the Ba133 spectrum
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Experiment 5: Absorption of Gamma Rays T

Objectives: \

1 Investigate the attenuation of ratie via the absorption of gamma rays. .

Picture:

Procedures

1. Setup the Gger counte as you have in the previous experiments. SeVtlmge

of the GM tube to its optimal operating voltage, which should be around 900 Volts.
From the Preset menu, sairi® to zero and set Preset Timé&@o

First do a run withoua radioactive @urce to aétermine your backgrouridvel.

Next, placetheradioactivesourcein the secondshelffrom thetop andbegintaking data.
Place an absorber piece in the top shelf akd another run afata.

Repeat this a minimum of more tines with absorbs of increasingthickness

No o s ®WwN
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Experiment 6: Effect of magnetic field on Alpha particles T

Objectives: Q\J .
\\J,I :;j//
1 To observe the effect .of magneti.c field o
| 4
Picture:
:
| - -

Procedures:

1. Connect the apparatus as showFim1.

In the beginning whout magnetidield record the number of count (N) per 60 s .
Increase the current to 0.3 A and repeat step2.

Plot a graph between the count and Magnetic field.

Deduce the direction of the applied magnéetd.

abrown
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EXPERMINT7: U spect r os activp sampes rrad. i«

Objectives:

f The aim of this experiment is to demonstrate héparticle energy spectra_may be obtained
using a semiconductor surface barrier charged particle detector. The ‘spectrometer. will be
used to investigate th@ergy loss ofJparticles in air usingn 241Am Usource.

Picture:

Procedures:

1. Evacuate the alpha spectroscapgmber.

2. Start the measurement with

3. Vary the gain of the MCA box until the spectrum omvell available channels.
Thistypically occurs at gains arour8.

4. After every change athe cain the measured spectrum should be deleted ' _iitto avoid
mixing of differentspee tra. The measurement goes on then, and the measuring time is
restarted.

5. When the set measuring time g0, the measurementstopped.
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EXPERMINT 8. Quantitative observation of the Comp
Effect

3\
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Objectives: _ | 4
4
The objectives of this experiment are: )
1 To study the interaction of high energy photons with matter.
91 To study photorelectron interactions.
1 To study the effects of backscatter and to learautisoft Xray aand Bremsstahlung
production.
1 To learn experimentatechniquesand proceduresfor measuringgammaray energy
distributions.
1 To learn about photomultipliers and scintillatioouaters for masuring high energy

photons

Picture:

Procedures:

1. First make aneremy calibraion of the scintillation counter. For this insert the mixed
preparation in the sample holder from the Equipment set Compton, align it at the 0° mark.
Leave the aluminuracattereaside.

2. Record the spectrum wil®, and make thenergy calibratn with thelines at 662 keV and
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59.5keV.
. Replace the mixed preparation with tie137 preparation, set up the preparation a
and set up the alumnumscattererPlacethe additionalscreeningn the directline of visio
betweerthe preparatiorand thedetecor.

. Record the spectrum wi®, then remove the aluminum scatterer, and record &pevt
. The difference between the two spectwdth and without the aluminum s
scatteringpectrum. :
. Repeat the measuremernt \arious anglesof the preparation, each time su 1
spectrum without the aluminum scatterer from a spectrum with the aluminun 'scatterer.
Always shft the additional screening in the setup so thatdirect line of vision between the
preparatiorand the detectas blocked ‘
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Experiment 9: Nuclear magnetic resonance mpolystyrene
glycerine and Teflon \

Objectives: . \

1 Nuclear Magnetic Resonance on protons and fluorine in liquids andssofiples
1 Determination of the line width of th&ubrine resonare
1 Determinaton the gfactor of protons and fluorine

Picture:

Procedures:

1. Set the osciiscope txy-mode

Select fast sweep and set the modulation amplitude to avialge

Set the valuefahe frequency to a maximuwalue.

Slowly enhane the HF amplitde untl the red LED lights up and a frequency of

about 19 MHz iglisplayed.

Redue the frequency to a value of about 18183z.

Shift the Oring of the glycerine sample tube (8 protons) s the sample will be

located approximately in éhcenter of theneasuiing chamber.

7. Carefully insert the sample tube into the measuring etam

8. Remark: if the sample tube is inserted at an angle with too much force the rf coil
can be damaged.

9. Slowly inaease the current though the 10 A coils untiNdR signal appea on
the osdloscope of thescreen.

Pwn

o a
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Experiment 1: The Photoconductivity

Objectives:
To study the Pdtoconduativity of CdSphotoresistor at constant polarization angig &nd

constant voltage (V) must be
1 Determine the resistance (R) of the material at constant polarization gnbieglotting the

currentvoltage (Ii V) characteristics
1 Investigatethe pobrization phenomenay measuring the photocurrengtjlas a function of

polarization angled) at constant voltage

Pictures:

Power suoply = 6 ACV

Procedures:

PART |: Adjust the system:=
1. Mount the lamp housing, adjustable slit, polasiznalyzer, lens, and ptoeresisbr on the

optical bench.
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Connect the leads of the lamp housing to the power suppl§2¥ AC/DC, 5A) and apply
6V AC to the lamp.

Adjust the height of the lamp housing, adjustable slit, polarizer, analyzer, lenhaiae p
resistor such thatll of themlie on the same optical axis.

Make the connections to the phetsistor and mukmeter.

Initially set the polarizer and analyzer at 0°.

Adjust the lamp, lens and phetesistor so thathe homogeneous ray of lightuminates the
photoresigor.

PART |I: Calculate the resistance (RW) of the photocell at constant polarization angled)

1.
2.
3.

4.

Put the polarizer (receiver) atf@ngle.

Put the analyzer at polarization angie=(0°).

Find the relation between the photoeut (Iph, mA) and the vitage (V,volt) and put the
results in a table.

Drew the relation between the Photocurreph(mA) and the voltagé/, volt), and find the
slope of the rek#on to calculate the resteRepeathe previous steps at polarization angie (
=50°) andcalculate the resistance of the photocel:(& é . W, atq = 50°).

PART Il I: To investigate the polarization phenomea

1.
2.
3.

Set the voltage of DC power supply@wolt.

Put the polarizer (receav) at (0) angle

Find the relation between the photocurrepd) @nd the polarization anglg)(of the analyzer
and putthe results iratable

Drew the réation between the Photoeant (kn, mA) and the polarization angle,(0), this
relationwill investigate the polarization phenomena.

Drew the relation between the photocurrept, (iNA) andco2qg, and find the slope of the
relation (slop€ 1), this inwestigate the polarizatidaw (Malud kaw, |= 1, coL2Q).
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Experiment 2: The Elasticity (StressStrain)

Objectives: \(

 To find the relationship between tensile str@dsand strain(() for various materials |

Pictures:

Procedures:

1. Remove the calibration bar andinstall ot —
the springs, clamps, washers, and nuts EED Dj]
shown in Figurel.
2. When installing coupons, loosen the nt = —— convex washer ——wy
but do not remove them. The coupc ————concave washer———m
shouldbe slid completely under the clam clamp top _m
top on each endlurn the crank to make

____flat washer —_

— ————sprlng
room for the coupon so the coupon do bolt
not buckle and is straighThen tighten - — D:L
the nuts with the wrench as tight ¢ lever arm LT |
possible, making sure the coupon does | ==t
twist. (Figure?2). [ plunger

Figure 1: Washer Arramgnent
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Crank Coupon
Clamp  coypon

- STRESS STRAIN
APPARATUS o
e | W— Q) Coupon Clamp
|4

|

Figure2: Clamping the sample (Coupon)

3. Preloading CouponsThis is the procedure you will follow each time you test a coupon
You must prdoad the coupon so the initial slack is taken up and the force sensor is zeroed
at position zero
a. In PASCO Capstoneset up a Digits display of the Actual Force
b. Turn the crank so the lever bar does not touch the force sérsam zero the force

sensor
c. Start recording and turn the crank and watch the digits display of the Wiemn the
force reaches about 5N, stogoeding and press the zero button on the force sensor
d. Now the apparatus is ready to record the curve for the cofmanshould immediately
start recording again and proceed to stretch the coupon over the entire range

4. Set up a graph of Metal Stress Mgetal Strain You will need to know the crossectional
area and the length of the narrow part of the metal coupdake a calculation called
iMet al Stresso and one calSteessManth@t=r &it Ma i
= @&LAldo,crea e cal cul ati ons, octaa n de di Fil,Pa dausid ¢ rc§ tStt :
crosssectional aregA) and the lengtlfL) of the narrow part of the plastic coupons

5. Install a coupon and pilead it

6. Setup a graph of Metal Strgssv$. Metal Strair( U )
7. While recording, slowly turn the crank until the coupon breaks or the maximum stretch is

reachedThen stop recording

8. Rename the data run to identify the type of material that was tested

9. Testother couponsWhen you test a plastic coupon, graph PlastiesS{{ )vs. Plastic
Strain( U)

10.Fromthe slope of the previous relation, the young's modulus §¥J-can be determined.
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Experiment 3: The Hysteresis Loop

Objectives:

I Tolillustrate the energy losses in the coil (transformer) by usysteresis curves.
1 To study the relation between the magnetic field (B) and the magnetic si?gength;m(Fl)'-.'='§j;;«

Pictures: ‘?' Yy

G 4
N

\\.‘I.

SSHHL

Procedures:

1.

how

Connect the circuit as shown in the above figure. In this experinanbscilloscope as an

XiY display to analyses thdysteresis curvavill be used. Set the coupling for each channel

on the oscilloscope to DC.

Adjust the voltage (X) from the alternating power supply to get a suitdiysteresis loop

on the oscilloscope.

Determine the magnetization current from this relation(V,x/R), soR = 100kq .

Drew theHysteresis loop from the oscilloscope and find the @k¢af the loop.

Drew the relation between the magnetization current (I) and the area of the loop to calculate
the saturation currentsg)
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Experiment 4: The Hall Effect

Objectives:

{1 To investigate the Hall Effect in a semiconductor material »
1 To determine the Hall paramet€éRH, H,a) of the semiconductor materlal

Pictures:

Image (1) The semiconductor material

Image(2): The electromagnet, the power supply thawjdes the anple
current and the multimeter that measures the Hall valtage

Procedures:

1. Imagesaboveshow the experimental setup arranged to determine the Hall voltéheatd
the Hall constantRH) in a semiconductor material.
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