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 ã ļµĄĵã Tã ĸĊç ĸŊùĄĵ 
ыЋЮϜмϢ  .еуЛгϮϒ йϡϳЊм йЮϜ пЯКм Ϲгϳв ϝжϹуЂ еуЯЂϽгЮϜ ϹуЂм ХЯϷЮϜ РϽІϒ пЯК аыЃЮϜм 

  ŽîǠȕâ   ǦɅáî Þɀȑ ɂȲȝĀ ÛçɍǠŎä Ɠȉ Ž ƗȪǪȱä ýǼȪǪȱäĀ ɄȶȲȞȱä ǬǶǤȱ˨ ÞǠȪǩîɍä ɀƲ ÛǦɅìɀȞȆȱä ǦɆǣȀȞȱä ǦȮȲȶƫä òȀǵ2030 
 Āà ǼȪȥ ǦȲǵȀƫä ǦȞɆǤȕ Ȝȵ ăǠȶȡǠȺǩĀɋä ǦȞȵǠƨä Ǩȱ ìîĀǠȵ ɂȲȝ Ȭȱí ȂȮǩîä ǦȢȱ˨ ǦɅǠȝîĀ ǠȵǠȶǪȽä ɄȶȲȞȱä ǬǶǤȱä æîɀȺƫä ǦȺɅǼƫ˨ ǦɆȵɎȅ

 ǬøøǶǤȱä ǦøøȵɀȚȺȵ ȀɅɀøøȖǩ üɀøøǵ ȸȵǠøøǮȱä ùǼøøƬä ǠȶɆøøȅɍ ǠȾȥäǼøøȽà ǼøøǵàĀ ǦɆøøȅǠȅɉä ǠøøȽîĀǠƮ Ǽøøǵà ȸȶøøȑ ǦøøǮȱǠǮȱä ǦɆǲɆǩäƕøøȅɍä ǠøȾǪȖǹ Ž
 üǠȶȝɉä æìˬîĀ îǠȮǪǣɍäĀ ɄȶȲȞȱä 

ɍä çǠȪȲȖȺƫä ȻǾȽ ȸȵĀȪǩ ǦɆǲɆǩäƕȅ ǦøɆǮǶǤȱäĀ ǦøɆǣɎȖȱä ǦøɆȶȲȞȱä æȂøȾǱɉäĀ ȰøȵǠȞƫ˨ ȰɆȱǼøȱä äǾøȽ ǦɆȵɎøȅɋä ǦøȞȵǠƨ˨ ýɀȲȞȱä ǦɆȲȭ ýǼ
 åɎøøȖȱä ȰøøȵǠȞȵ āɀǪøøȆȵ ɂøøȲȝ ǦøøǵǠǪƫä çǠøøɆȹǠȮȵɍäĀ æȂøøȾǱɉä ȸøøȵ ǦøøɆǪǶǪȱä ǦøøɆȺǤȱä ɂøøȲȝ ȰɆȱǼøøȱä äǾøøȽ ĂɀøøǪƷ ǬøøɆǵ ǦøøɆȲȮȱ˨ ǦøøǵǠǪƫä

ä çǠøøȎȎǺǪȱä ȤøøȲǪǺƫ ǦøøɆǮǶǤȱä ȰøøȵǠȞƫäĀ ǦɆøøȆɅîǼǪȱäĂǾøøȱäĀ ÛǦøøɆȶȲȞȱ  Ž ǦøøǵǠǪƫä æȂøøȾǱɉä ȸøøȵ æɀøøǱȀƫä ùäǼøøȽɉä óȀøøȝ ȼøøɆȥ ɄøøȝĀî
.ïǠȾǱ ȰȮȱ ǦȪȥȀƫä îɀȎȱ˨ ǦǶȑɀȵ ǠȾȲɆȢȊǩ úȀȕĀ ȰȵǠȞƫä 

 æȂøøȾǱɉä ȸøøȵ æȀȥɀøøǪƫä çäîǼøøȪƫäĀ ç˫ǠøøȮȵɍä óäȀȞǪøøȅä Ƃä ȰɆȱǼøøȱä äǾøøȽ îäǼøøȍä üɎøøǹ ȸøøȵ ǦøøɆȲȮȱ˨ ȰøøȵǠȞƫäĀ æȂøøȾǱɉä ǦøøȺƨ ùǼøøő
 Ā ǦɆǮǶǤȱäĀ ǦɆǣɎȖȱä ǦɆȶȲȞȱäȱ Ǡøŏ ȤɅȀȞǪȱä öäǼøǣɎȱ æȂøȦƮ ǦøɆǮƜĀ ǦøɆȶȲȝ ǦøǞɆǣ ƘȥɀøǪȱ ǦøɆȲȮȱ˨ åɎøȖȱäĀ ȄɅîǼøǪȱä ǦøǞɆȽ ÞǠøȒȝà æìǠøȆȲ

  ȬɅȀǶǪȱĀ ȴȆȩ ȰȮȱ ǦɆǮǶǤȱä çˬɀȱĀɉ˨ ǦȍǠƪä çäìǼǂä ȸȶȑ çɍǠŎä ȤȲǪƯ Ž ǠƬ ȰǮȵɉä üɎȢǪȅɍä ȻǠƟä Ž ǦȞȥäì îǠȮǪǣɍäĀ
øȍĀ ǦøøȥȀȞƫä ȰøȪȹĀ ýǼøȪǪȱä ɀøøƲ ɄøȶȲȞȱä ǬøǶǤȱä ǦøȲǲȝȨøɆȪƠ Ƃä ɍɀ  ǬøøǶǤȱä çäȀøȉǘȵ Ž ǦøɆȲȮȱä ǦøøȞȥî ȰøǱà ȸøȵ ǦøøɆǮǶǤȱä ǦȵäǼǪøȅɍä

.æîɀȺƫä ǦȺɅǼƫ˨ ǦɆȵɎȅɋä ǦȞȵǠƨä ǦȱǠȅîĀ ǦɅáî ȨɆȪƠ Ž ǦƵǠȆȶȲȱĀ ǦɆȱĀǼȱä çǠȦɆȺȎǪȱäĀ ɄȶȲȞȱä 
ǤȱäĀ ǢøȱǠȖȲȱ ǼøȉȀƫä þɀøȮɆȱ ȰɆȱǼøȱä äǾøȽ îäǼøȍä Ž ûîǠøȉĀ ȴȽǠøȅ ȸøȵ ȰøȮȱ ȀɅǼøȪǪȱäĀ ȀȮøȊȱä ȌȱǠøƝ ýǼȪǪȹ ăǠȵǠǪǹ æƘøȆȵ Ž ǬøǵǠ

.Ƙǹ ȰȮȱ ìäǼȆȱäĀ ȨɆȥɀǪȱä Ƃɀƫä ƙȲǝǠȅ æìɀȊȺƫä ɄȶȲȞȱä ǬǶǤȱä 

 ХуТнϧЮϜ сЮм м 

                                                                                             анЯЛЮϜ ϣуЯЫϠ ЭвϝЛгЮϜм ϢϿлϮцϜ ϣзϯЮ 
4144̮к-2022 а  
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Controls and mechanisms for using scientific equipment in 

laboratories 

1. Each laboratory supervisor shall train the technicians - who are authorized - to use 

the e  quipment and deal with it as needed, in a way that ensures the preservation of 

the equipment and adherence to the policies and regulations in force in the 

laboratory. 

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

laboratory. 

3. The supervisor and technician must make sure that there are models: (Operation - 

Maintenance - Work) on the devices for each device in the laboratory. 

4. The person wishing to use the device must inform the laboratory supervisor in 

writing or orally of the date and time needed to do the measurements and whether 

or not he can use the device throigh 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 supervisor directs the technician 

to accompany the beneficiary if he can use the device efficiently, or the technician 

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 the Islamic University (Faculty of Science), the 

beneficiary should reserve the date and time and the supervisor or the technician 

(designated by the supervisor) confirms the reservation. 

8. The beneficiary is obligated to apply the protocol for using the device according to 

the model in the device file 

9. If any malfunction occurs on the device during operation, the user records the 

malfunction and informs the laboratory supervisor and technician immediately and 

stops using the device until the problem is resolved. If the supervisor or technician 

is not informed of the problem or causes a problem resulting from misuse, the 

supervisor submits a letter to the Equipment and Labor Committee to describe the 

incident, which in turn takes the necessary measures towards the event. 

10. After the measurements are completed, the device is closed and everything is 

returned to what it was before use in coordination with the technician. 

https://forms.gle/9n8jUFsR9JxAzkGh9
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11. The supervisor and technician are not responsible for drawing or interpreting the 

results. their role is limited to making the device available or making the 

measurement by supervisor or by the qualified user or by the technician. 

12. If the supervisor is asked to interpret the results, perform some calculations, 

analyze, and write the results, he becomes a contributor to the research in which 

these measurements are used. 

13. The lab supervisor and technician must ensure that the equipment is periodically 

maintained and calibrated until it is ready for use. 

14. The supervisor, in coordination with the technician, introduces the annual 

operating requirements of the laboratory equipment at the beginning of each year 

to the department coordinator. 

15. Each department should educate its employees about the necessity of obeying to all 

the rules and regulations related to the controls of the use of devices. 

16.  The user must abide by these controls, and the Devices and Laboratories 

Committee must follow up and take what is necessary to ensure their application to 

all of its employees and students who are authorized to use the devices, without 

prejudice to the rules, regulations, controls and standards in force within the 

university. 

Allah bless you 
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ъмϒ :ϢϿлϮϒ ϡϧϷгЮϜϤϜϽ  сТбЃЦ ̭ϝтϿуУЮϜ 

First: Laboratory Equipment in Department 

of Physics 
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ϤϜϽϡϧϷгЮϜ  сТбЃЦ   ̭ ϝтϿуУЮϜ 

Physics ment ofin Depart iesLaborator 

 ЈϽϳт  бЃЦ  ̭ϝтϿуУЮϜ  ϣуЯЫϠ  ЯЛЮϜан  сТ  ϣЛвϝϯЮϜ  ϣувыЂшϜ   ϻзв  ̭ϝЇжшϜ  аϝК  1433 ̮ к  пЯК  ЬнЊнЮϜ  пЮϖ   РϝЋв 

ϿЪϜϽгЮϜ  пЮмцϜ  еуϠ   аϝЃЦцϜ  ЮϜггϣЯϪϝ   ϤϝЛвϝϯЮϝϠ  ϣтϸнЛЃЮϜ  ГϦмХуϡ  ϽутϝЛв  ϢϸнϯЮϜ  ϣугЮϝЛЮϜ  . ϹЦм   ϥЯЯЪ   ϤϜϸнлϯв 

бЃЧЮϜ  ЬнЋϳЮϝϠ  пЯК   ϸϝгϧКъϜ  АмϽЇгЮϜ  ϭвϝжϽϡЮ  ЀнтϼнЮϝЫϠ  анЯЛЮϜ  сТ  ̭ϝтϿуУЮϜ   ев  ϣϛук  бтнЧϦ   ϟтϼϹϧЮϜ   буЯЛϧЮϜм 

)NCAAA  (ϣЫЯггЮϝϠ  ϣуϠϽЛЮϜ  ϣтϸнЛЃЮϜ  .ϭвϝжϽϡЮϜм   нк   ϩЮϝϪ  ϭвϝжϽϠ  тϿуТ̭ϝ  пЯК  рнϧЃв  ЮϜггϣЫЯ  бϧт   ̪ иϸϝгϧКϜ 

Ϝϻкм  ϾϝϯжϜ  ϽуϡЪ  ϢϸϝлІм  РϜϽϧКϜ  ϢϸнϯϠ  ϭвϝжϽϡЮϜ   ϢϸнϮм   ϤϝϮϽϷгЮϜ  ϣугуЯЛϧЮϜ  сϧЮϜ  ϝлЧЧϳт  нϯтϽ϶  ϭвϝжϽϡЮϜ.   бϧлт 

бЯК  ̭ϝтϿуУЮϜ  ϣЂϜϼϹϠ  ϽкϜнЗЮϜ  ϣуЛуϡГЮϜ  ϜЮсϧ   ϨϹϳϦ  сТ  бЮϝЛЮϜ  ев   ϝзЮнϲ  Ьмϝϳтм   блТ  ϽуЃУϦм  ЩЯϦ  ϽкϜнЗЮϜ  ϯтш ϸϝ 

еужϜнЧЮϜ  сϧЮϜ  ϳϦгЫϝл,  ЀϼϹт  ϝГЮϜ ϟЮ  бЃЧЮϝϠ   ̯ϜϸϹК  ев   ϤϜϼϽЧгЮϜ  ϜЮϣуЂϜϼϹ ̪ рнϧϳтм  бЃЧЮϜ  пЯК   ϸϹК   ев 

 ϤϜϽϡϧϷгЮϜ  ϣугуЯЛϧЮϜ  сϧЮϜ  аϹϷϧЃϦ  сТ   тϼϹϦЁ   ϞыГЮϜ   тмуУϧЃ Ϲ  ϝлзв   ϞыА  бЃЧЮϜ   ϞыАм  аϝЃЦцϜ  рϽ϶ф  уЯЫЮϝϠ  ϣ

м ЩЮϻЪϣуЯЪ ϣуЂϹзлЮϜ  скм:- 

1. ϽϡϧϷв ̭ϝтϿуУЮϜ ϣвϝЛЮϜ  )1(   

2. ϽϡϧϷв ϜЮ̭ϝтϿуУ ϣвϝЛЮϜ  )2(   

3. ϽϡϧϷв  ϸϜнгЮϜ 

4. ϽϡϧϷв ϝужмϽϧЫЮшϜ Ϥ 

5. ϽϡϧϷв ̭нЏЮϜ  сЛуϡГЮϜ 

6. ϽϡϧϷв ̭ϝтϿуТ ϜнϯЮϜ Ϲв 

7. ϽϡϧϷв ̭ϝтϿуУЮϜ  ϣтмнзЮϜ 

8. ϽϡϧϷв ̭ϝтϿуУЮϜ ϫтϹϳЮϜϣ  ϣтϼϻЮϜм 

9.  ЭгЛв ϨϝϳϠϒ ϣуЃгЇЮϜ ϝтыϷЮϜ 

10.  ЭгЛвϳϠϒ Ϩϝ  ϤϝЂϝуЧЮϜуϚϝтϿуУЮϜ ϣ 

11.  ЭгЛв ϨϝϳϠϒ  ϣуϚϝтϿуУЮϜ ϤϜϽуЏϳϧЮϜ 
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Lab Technician Lab supervisor Floor 
Lab 

No. 
Lab Name No. 

Mr. Mohamad 

Najee Albokmy 
Mr. Adel Alrehaily 

GF 

+ 

2nd 

008

+ 

204 

General Physics Lab (1)  1 

Mr. Mohamad 

Najee Albokmy 

Dr. Yasser Adbelrady Ismail 

Prof. Essam Elsayed Assem 

Prof. Mohd. Mudassir 

Husain 

GF 020  General Physics Lab (2) 2 

Mr. Mohamed 

Elbadrany 

Prof. Sedky Mohamed 

Hamed 
3rd 303 Materials Lab 3 

Mr. Mohamed 

Elbadrany 

Prof. Mohamed Ben 

Ghanem 
GF 001 Electronics Lab 4 

Mr. Mohamed 

Elbadrany 
Dr. Mohamed Nazer Khan GF 001 Optics Lab 5 

Mr. Khalid 

Alf ahidi 

Prof. Adel Ashour 

Mohamed 
GF 006 Solid State Physics Lab 6 

Mr. Khaled Al-

Fehedy 
Prof. Khalaf Hammad Gad GF 003 Nuclear Physics Lab 7 

Mr. Abdelaziz 

Algohany 
Dr. Mohd Tawqeer Khan  GF 006 

Modern and Atomic Physics 

Lab 
8 

Mr. Abdelaziz 

Algohany 

Prof. Mohamed Shaban Said 

Fadel 
2nd 202 

Physical Preparation methods 

Lab (Research) 
9 

Mr. Abd Allah 

Moala Alf azy 

Dr. Abdullah 

Almohammedi 
GF 002 Solar Cell Lab (Research) 10 

Mr. Abdelaziz 

Algohany 
Dr. Mohd Tawqeer Khan 2nd 201 

Equipment of Physics 

Measurement Lab (Research) 
11 

 

 

 

Number of Units Course Name  No. 

 General Physics (1)  1 

 General Physics (2)  2 

 Materials  3 

 Electronics  4 

 Optics  5 

 Modern and Atomic Physics  6 

 Solid State Physics  7 

 Nuclear Physics  8 
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List of experiments for each of the practical courses in the Physics 

Department  

List of Experiments Name of Practical Course No. 

1. Measurement of Density 

General Physics (1) 1 

2. Vectors Using The Force Table 

3. The Coefficient of friction 

4. Free Fall 

5. Hook's Law  

6. Simple Pendulum 

7. Newtonôs Second Law 

1. Ohmôs Law 

General Physics (2) 2 

2. Combination of Resistance & Kirchhoffôs Law 

3. Wheatstone Bridge 

4. RC-Circuit: Charging of a Capacitor 

5. RC Circuit: Discharging of a Capacitor 

6. Series Resistance - Capacitor AC Circuit 

7. Measurement of the Earthôs Magnetic Field 

8. Determination of Specific Electron charge 

1. Determination of Youngôs modulus of a metal wire 

Materials 3 

2. Determination of specific heat of solids 

3. Determination of the velocity of sound by using 

columns air 

4. Measurement of the buoyancy force 

5. Determination of the viscosity of viscous fluids 

6. Measurement of the surface tension 

7. Temperature measurement with a thermocouple 

8. Determining of the focal length of a concave mirror 

and convex mirror. 

9. Determining of the focal length of the converging and 

diverging lenses 

1. The rectifier diode 

Electronics  4 

2. Half-Wave Rectifier 

3. Full-Wave Rectifier 

4. The Zener diode 1  

(The Volt-Ampere characteristic curve) 

5. The Zener diode 2 

(Regulated Voltage Supply) 

6. The common emitter 

7. Transistor familiarization 

8. The Silicon Controller Rectifier 

9. The TRIAC 

1. Determination of the refractive index (n) of the 

material of a prism using spectrometer 
Optics 5 
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2. Determination of the Wavelength of Sodium Light 

using Newtonôs Rings 

3. The Diffraction Grating: Measuring the Wavelengths 

of Light 

4. Determining the velocity of light in the 

air/liquid/solid from the path and transit time of a 

short light pulse (Velocity of light: Measuring                                                  

with short light pulses) 

5. Irradiance and Inverse-square Law for Light 

6. Study of polarization by verification of Maluôs law 

7. To study diffraction of light using a slit 

8. To determine the wavelength of light of the used laser 

with Michelson interferometer 

9. Stefan-Boltzmann law: measuring the radiant 

intensity of a ñblack bodyò as a function of 

temperature 

1. The Photoconductivity 

Solid State Physics 6 

2. The Elasticity (Stress ï Strain) 

3. The Hysteresis Loop 

4. The Hall Effect 

5. The Four Point Probes 

6. The Dielectric Constant 

7. X-Ray 

8. The Magnetic Susceptibility 

9. The Solar Cell 

1. Characteristics of the Geiger counter 

Nuclear Physics  7 

2. Determining the Half-life of Ba-137 

3. Inverse Square Law  

4. Gamma Ray spectroscopy Using a Scintillation 

Detector NaI (Ti)   

5. Absorption of Gamma Rays 

6. Effect of Magnetic  Field on Alpha Particles 

7. Ŭ Spectroscopy of Radioactive Samples 

8. Recording a ɓ Spectrum with a Scintillation  Counter 

9. Quantitative Observation of the Compton Effect 

10. Nuclear Magnetic Resonance in Polystyrene,  

Glycerin and Teflon 

1. Alpha Particles Scattering 

Modern and Atomic Physics  8 

2. Millikan's Experiment 

3. Frank-Hertz Experiment 

4. Electron Diffraction 

5. Determination of the Specific Charge of the Electron 

6. Photoelectric Effect 

1. Liquid Nitrogen Maker Physical Preparation Methods 9 
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2. Ultrasonic cleaner (Research) 

3. UV-Vis-IR spectophotometer 

4. Polishing Machine 

5. small Optical table 

6. Heating magnetic stirrer with timer 

1. Water Purification System (for Type I & II water) 

Solar Cell Lab (Research) 10 

2. Analytical Balance 

3. Desiccator with Vacuum Bump for Chemical Storage 

4. ITO-Substrate and Glass Cutter 

5. Ultrasonic Cleaner, USC 500-TH 

6. Heating Magnetic Stirrer with Timer  

7. Lab TechLMS-2003D, Korea  

8. Vacuum Oven 

9. Oxygen-Plasma Cleaner  

10. Spin Coater for Preparing of Layers outside Glove 

Box 

11. Drying Oven  

12. Digitally Controlled Glove Box with Thermal 

Evaporation System 

13. Transparent Glove Box 

1. Alpha particles scattering 

Physics Measurement Lab 

(Research) 
11 

2. Millikan's experiment 

3. Frank-Hertz Experiment 

4. Electron diffraction 

5. Determination of the Specific Charge of the Electron 

6. Photoelectric Effect 

1. Smart Greenhouse Powered by Photovoltaic System Some of Solar Cell 

Applications (Research) 
12 

2. Hybrid Solar Still -Solar Heater 
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ϢϿлϮϒ ЮϜϧϷг ϤϜϽϡ сТбЃЦ ϜЮ̭ϝтϿуУ 

Laboratory Equipment in Department of Physics 

 

1- Ϥϝтнϧϳв  ϽϡϧϷв  ̭ϝтϿуУЮϜ  ϣвϝЛЮϜ  )1  (ев   ϞϼϝϯϧЮϜ 

)008&204 ( 

1- Experiments of General Physics (1) Lab 

(008&204)  
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Experiment 1: Measurement of Density 

Objectives: 

¶ Determine the mass and volume of three different objects of different metals. 

¶ Calculate the density of each object and compare with the accepted values of the density of 

the metals. 

¶ Determine the uncertainty in the value of the calculated density caused by the uncertainties 

in the measured mass, length, and diameter . 

Pictures 

 

 

 

 

 

Procedure 

1. Use the laboratory balance to determine the mass of each of the three objects.  
2. Use the vernier calipers to measure the dimensions of the three objects 

3. Calculate the density ɟ of each of each object. Record the results in the Data Table 
4. Calculate the uncertainty in the density  

5. Calculate the percentage error in your results for the density of each of these metals 
6. Assume that the density of aluminum is 2.70 gram/cm3, the density of brass is 8.40 

gram/cm3, and the density of steel is 7.85 gram/cm3 
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Experiment 2: Force Table 

Objectives: 

¶ In this experiment we will investigate the general properties of vectors noting their 

resolution into components and their additive properties 

Pictures 

  

 

  

 

 

 

 

 

 

 

 

Procedures 

PART 1. COMPONENTS OF A 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 error find the amounts of mass that can be 

hung at 0° and 90° to balance the mass at 220°. These are the x- and y-components of the 

force of 200 g at 40o.  

3. Calculate the x- and y-components of the vector with a magnitude of 200 g and direction of 

40° as shown in Figure-3 and record them in Table-1 

PART 2. ADDITION OF TWO VECTORS    

1. To find the resultant of two forces: a 200 g force at 30o and a 200 g force at 120o by the 

same method useTable-2 
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Experiment 3: The Coefficient of friction 

Objectives: 

¶ Measure the coefficient of static friction for contacting surfaces by measuring the angle of 

repose for a block on an inclined plane. 

¶ Measure the coefficient of kinetic friction for contacting surfaces by the constant speed 

method 

Pictures 

 

  

 

 

 

 

 

 

      

 

 

 

 

 

 

 

 

 

Procedures 

1. With the adjustable section horizontal, place the block near its upper end (farthest from the 

hinge) 

2. Slowly and carefully raise the adjustable section, until the block just begins to slide. Read 

and record the angle of elevation ɗr of the adjustable section in Table-1 
3. Repeat this four times, for a total of five trials, recording five different measurements of 

4. ɗr For consistent results, use the same face of the block each time, and start the block from 

the same place on the board each time 

5. Add 200 g to block and repeat the previous procedure to find ɛs  
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6. Add another 200g to the block for a total of 400 g added mas and repeat the previous 

procedure to find  
7. Repeat the previous procedure for another block (you can call it Block #2)  
8. Repeat the same procedure for Kinetic friction  

9. Calculate the average angle r. Then use this average value to calculate the coefficient of 

static friction by using  ɛs =tan r . 

10. Find the average value obtained for the coefficient of static friction s 

11. Calculate the average angle r. Then use this average value to calculate the coefficient of 

static friction by using  ɛs =tan r . Record your data on Table-2 above. 

12. Find the average value obtained for the coefficient of static friction s 

13. Calculate the average angle k. Then use this average value to calculate the coefficient of 

static friction by using  k=tan k.  Record your data on Table-3 above. 

14. Find the average value obtained for the coefficient of kinetic friction ɛk 

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

static friction by using  ɛk =tan k .  Record your data on Table-3 above. 

16. Find the average value obtained for the coefficient of kinetic friction ɛk 
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Experiment 4: Free Fall 

Objectives: 

¶ determine the value of g, the acceleration of an object in free fall near the surface of the 

Earth. 

Pictures 

 

 

 

 

 

 

 

 

 

 

 

Procedures 

1. Set up the apparatus. The millisecond timer starts when the ball is released and stops when 

the ball hits the trapdoor. Use the first steel ball 
2. Set the height h to 40 cm (using a meter stick). Press the reset button on the timer, and then 

push to release the ball which drops and falls on the receptor plate. Record the time of fall t 

in Table-1 
3. Repeat the measurement three times for this height h and take the smallest time as the 

correct value for t 

4. Increase the height h by about 10 cm and repeat the measurements made in the previous 

steps. Increase the height again by 10 cm and repeat the measurements until the height 

increases to approximately 100 cm 
5. Repeat steps 1 through 5 for a different steel ball and record your data in Table-2 

6. Calculate the value of g for each height using the Equation-1,  g=2h/t2 and record it in the 

appropriate column of your data table. 

7. Calculate the average value of g  

8. Compare your result with the accepted value of 9.8 m/s2 by calculating the percent error (% 

error). 

9. Plot a graph of height t2 versus h. Draw the best straight line fit of the data and determine the 

acceleration due to gravity from the slope. With h on the x-axis and t2 on the y-axis, the 

slope is 2/g. 

10. Show your calculation of the slope on the graph.  
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Experiment 5: HOOKôS LAW 

Objectives: 

¶ Measure the spring constant of one particular spring by two methods: 

¶ Directly determine the spring constant k of a spring by measuring the elongation versus 

applied force. 

¶ Determine the spring constant k from measurements of the period T of oscillation 

Pictures      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Procedures 

Part 1: The Static Method 

1. Begin by measuring the position of the spring. This is your equilibrium position. Record this 

as y0 in your data sheet (Table-1) 

2. Attach a 50-gram (0.050 kg) mass holder to the spring and measure the new position y1 to 

which the reference point on the spring is extended. Record mass and the position with the 

50-gram mass holder in Table-1 

3. Add additional 50-gram masses to the mass holder and record the position of extension yi 

each time the mass is increased by 50 grams until the total mass reaches 350 grams 
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4. Compute the applied force F that the masses exert on the spring by calculating the Calculate 

the displacement æy of the spring, which is the amount the spring is stretched and is 

calculated by taking the difference between the extended position yi and the equilibrium 

position y0, (æy = yi ī y0). Record your results in Table-1 

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. Release it, and let the system 

oscillate and then measuring the total time (t) for 30 complete oscillations Record your data 

in Table-2 . 
7. Add an additional 50 grams to the hanger and repeat step 2 until the total mass reaches 350 

grams (including the hanger) 

8. Calculate the period of oscillation T for each oscillating mass by dividing the total time t by 

30.  

9. Record the results in Table-2. Also record the values of T2 in Table-2. 

10. Graph the applied force F  to the spring as a function of its displacement æy.  

11. Plot the displacement æy on the horizontal axis (x-axis) and the applied force on the vertical 

axis (y- axis). Draw the best straight line fit of the data. 

12. The spring constant k will be the slope of the straight line (slope =k). Calculate k from the 

slope.  

13. 1. Plot T2 (y-axis) vs. M (x-axis). Draw the best line fit of the data. The slope is equal to 

42/k .  

14. Calculate the spring constant k from your value of the slope. 
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Experiment 6: Simple Pendulum 

Objective 

¶ Investigate the dependence of the period T of a pendulum on the length L and the mass M of 

the bob. 

¶ Determine an experimental value of the acceleration due to gravity g by comparing  

Pictures 

 

 

 

 

 

 

 

 

 

 

Procedures: 

1. Set up the pendulum as in the Figure 1, and Adjust the length L to about 20 cm. The length 

of the simple pendulum is the distance from the pivot point to the center of the ball 

2. Displace the bob from its equilibrium position by a small angle (<10°) and then release the 

bob to swing back and forth 

3. Measure the total time ( t ) it takes to make 10 oscillations. Record your data in Table-1 . 
4. Note: Greater accuracy can be obtained by timing for ten oscillations and dividing the result 

by 10 rather than to time just a single oscillation 

5. Calculate T by dividing the total time t by 10 to get the periodic time T. Record your results 

in Table-1. Calculate also T2 and record it in Table-1 

6. Repeat the procedure for lengths near 40cm, 60cm, 70 cm, and 80cm. Be sure to record the 

length L for each pendulum 

7. Calculate the value of g for each length and record it in the appropriate column of your data 

table using: 

8. Calculate the average value of g and compare your result with the accepted value of 9.8 m/s2 

by calculating the percent error (%error). 

9. Plot a graph of height T2 versus L. Draw the best straight line fit of the data. 

10. Determine the acceleration due to gravity from the slope. With L on the x-axis and T2 on the 

y-axis, the slope is   

11. Compare your result with the accepted value of 9.8 m/s2 by calculating the percent error 

(%error). 
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Experiment 7: Newtonôs Second Law 

Objectives: 

¶ To investigate Newtonôs Second Law using a dynamics cart in order to find the relationship 

between force, mass, and acceleration. 

Pictures 

  

 

 

 

 

 

 

 

 

Procedures: 

1. Keep the cart a distance of at least 5 cm from the front of the photogate before releasing it. 

Starting the cart a nearer distance than this, may cause the gate not to function properly 

2. Put 500g on the cart and place the cart at the starting position. With no masses attached to 

the hanger, release the hanger and record the acceleration recorded by your timer Record the 

acceleration and the total mass of the hanger in Table-1 

3. Repeat the previous step for a total of three trials and record the acceleration each time in 

Table-1 

4. Add 20 g to the mass hanger and repeat steps 2 and 3. Keep adding 20g each time until the 

hanger has a total mass of 140 g. Make sure to be recording the acceleration for each trial in 

Table-1 
5. Calculate the external force acting on the cart, which is the total weight of the hanger F=W= 

mg.  Record these TABLE-1. 

6. Calculate the average acceleration of the tree Trials and record this in TABLE-2 

7. Plot the average acceleration (a) versus the external force (F).  With (F) on the x-axis and (a) 

on the y-axis. Draw the best straight line fit of the data.  From the slope calculate the mass 

of the empty cart.   
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Exper iment 1: Ohmôs Law 

Objectives: 

¶ To perform an experimental check of Ohm's Law 

¶ To practice constructing electric circuits  

Pictures: 

 

Procedures: 

1. Connect the circuit shown below using a fixed resistance R. 

 

 
 

2. Set the value of electromotive force into certain voltage (electromotive force). 

3. You can get different readings of the current and voltage by varying the rheostat position. 

4. Record the value of the current through the resistance and the voltage across it. 

5. Slide the bar on the rheostat to change the current flowing through the circuit and record the 

values of I and V. 

6. Repeat step 5to get at least 5 different readings. 

7. Record the data in Table 
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8. Repeat the previous steps for another value of the resistance. Record the data in Table2. 

9. Plot a graph of the voltage ( V ) and the current (I), with V on vertical axis and ( I) on 

horizontal axis. Draw the best straight line fit of the data. 

10. Determine the slope of the straight line which is the resistance R in this case. 

11. Plot a graph of the voltage ( V ) and the current (I), with V on vertical axis and ( I) on 

horizontal axis. Draw the best straight line fit of the data. 
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Experiment 2: Combination of Resistance & Kirchhoffôs Law 

Objectives: 

¶ To find the equivalent resistance of series and parallel resistors. 

¶ To verify the Kirchhoffôs current Law and voltage Law.  

Pictures: 

 

 
Procedures: 

Part 1: Kirchhoffôs voltage Law and resistance in series 

1. Connect the circuit as shown in Figure 5.  Make sure to record the values of R1, R2, and R3 

in your data sheet. 



 
 

27 

 

 

 

 

 

 

 

 

Figure 5 

2. Set the power supply to the 6 V.  Measure the voltage across the power source Vs, and 

across each resistor V1, V2, V3. Record these values in your data. 

Note: The voltmeter must be connected in parallel with  each resistance. 

3. Measure the total resistance by digital multimeter and record in the table. 

4. Calculate the % error in your measurement. 

5. Repeat the above procedure for 12 V. 

6. Add the three voltages (V1+V2+V3) and record your answer in the Table.   

7. How the total voltage Vtotal compares to the Source voltage Vs. To answer this, calculate 

the percentage difference (% Diff) between the two and record the value in the Table.  

8. Measure the total resistance by digital multimeter and record in the table. 

9. Calculate the % error in your measurement. 

Part 2: Kirchhoffôs Current Law 

1. Connect the circuit as shown in Figure 6.  Make sure to record the values of R1, R2, and R3 

in your data sheet 

 
Figure 6 

2. Set the power supply to the 6 V.  Measure the current through the circuit I and through each 

resistor I1, I2, I3. Record these values in your data. 

Note: the ammeter must be connected in series with each resistance.  Ask your instructor 

how you accomplish this on the board.  This is not easily done as the voltage measurement. 

3. Measure the total resistance by digital multimeter and record in the table. 

4. Calculate the % error in your measurement. 

5. Repeat the above procedure for 12 V. 

6. Add the three currents (I1+I2+I3) and record your answer in the Table.   

7. How the total voltage Itotal compares to the output current I. To answer this, calculate the 

percentage difference (%Diff) between the two and record the value in the Table. 

8. Measure the total resistance by digital multimeter and record in the table. 

9. Calculate the % error in your measurement. 
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Experiment 3: Wheatstone Bridge 

Objectives: 

¶ To investigate the principles of operation of a slide-wire form Wheatstone bridge and 

determine the resistance of several unknown resistors. 

Pictures: 
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Procedures: 

Part 1: Testing the Balance Condition 

 

1. Connect the circuit as shown in the Figure 3.2. Use a fixed known resistance for R1=100W.  

The resistance R2 is a box resistance with variable resistances. 

2. Set the resistance box to a given value (eg. 200W).   

3. Close the switch and slide the wire until you reach equilibrium (current is zero).  Read the 

value of the Lengths L1 and L2 and record them in Table-1. 

4. Open the switch.  Change the value of R2 as indicated in the Table and repeat step 3. 

Part 2: Finding Unknown resistors 

1. Adjust the power supply voltage to 3 V. Leave the power supply fixed at this value for all 

the measurements. All measurements should be made with this same voltage, which has 

been chosen so that the currents in all resistors of the circuit will be small. This ensures that 

there is no heating of the resistors. Any significant heating of the resistors could cause 

differential increases in resistance and would lead to errors. 

2. Place the first unknown resistor in the Wheatstone bridge circuit in the position of R1in the 

circuit of Figure 3.2. Place the resistance box in the position of (RK) R2 in Figure 3.2 and 

choose a value for RK approximately equal to the nominal value that you read from the 

resistor code for this unknown resistor. Record the value of RK in Data Table 2. 

3. The 10 kW resistor and switch S in series with the galvanometer are designed to protect the 

galvanometer from excessive current. Be sure that each attempt to find a balance condition 

starts with switch S open. This places the resistor in series with the galvanometer and limits 

the current. 

4. With switch S open, move the sliding contact at B until a balance is achievedði.e., zero 

current in the galvanometer. This is a rough balance. 

5. With the system at rough balance, close switch S to achieve maximum sensitivity at the final 

balance condition. Balance is the point where there is no deflection of the meter, which may 

not be at zero of the meter if the galvanometer has a zero offset.  

6. Record the values of L1and L2, the length of the two sections of wire at balance. The 

Wheatstone bridge has 1mm as the smallest marked division. Therefore, measurements of 

L1and L2should be made to the nearest 1mm. 

7. Using the same unknown resistor, repeat Steps 3 through 6 above with two other values of 

RK, one value approximately 10% greater than the original RK, and one value approximately 

10% less than the original RK. 
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Experiment 4: RC-Circuit : Charging of a Capacitor 

Objectives: 

¶ Investigate the time needed to charge a capacitor in an RC circuit. 

¶ Measure the voltage across a capacitor and the current in the circuit as a function of time in 

an RC circuit as a means to determine the RC time constant. 

¶ Determine the value of an unknown capacitor and resistor from the measurements. 

Pictures: 

 

Procedures: 

1. Construct a circuit such as the one in the Figure 4.3 using the capacitor supplied, the 

voltmeter, the microammeter and the power supply. Have the circuit approved by your 

instructor before turning on any power.   

2. Connect the Voltmeter across the capacitor and the microammeter in series with the 

resistance.  Use C = 100mF, R= 600 KW, e= 12V and record them in Table 1. 

3. Choose a predetermined values of the potential and current as illustrated in the Tables and 

close the circuit, start the timer, and record the times at which these values are reached. 

4. <Note: If you canôt measure the voltage and current simultaneously, you can do first 

measure the time required for the specified voltage to be reached.  After you are done, you 

can repeat the experiment to measure the time required for the current to be reached> 

5. Plot Vc versus time.  Comment on the shape of the plot. 

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

Objectives: 

¶ Investigate the time needed to discharge a capacitor in an RC circuit. 

¶ Measure the voltage across a capacitor and the current in the circuit as a function of time in 

an RC circuit as a means to determine the RC time constant. 

¶ Determine the value of an unknown capacitor and resistor from the measurements. 

Pictures: 

 

Procedures: 

1. Charge a capacitor using a power supply and a resistance as shown Figure 5.4.   

2. After the capacitor is fully charged, discharge the capacitor through the resistance R only 

(Remove the power supply) as shown in Figure 5.4.  

 

 
Figure 5.4 

 

3. Start the timer and record the voltmeter reading and the ammeter reading for 10 s time 

intervals.  Record the voltage V and current I in Data Sheet. 

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

5. Plot ln (Vo/V) as the vertical axis and t as the horizontal axis. Draw the best line fit and 

calculate the slope. 

6. Calculate RC as the reciprocal of the slope.  
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Experiment 6: Series Resistance - Capacitor AC Circuit  

Objectives: 

¶ To understand the relationship between alternating voltage (V), current (I) and phase angle 

(ɗ). 

¶ To find the frequency of AC source 

¶ To find the unknown capacitor 

¶ To calculate the phase angle (ɗ). 

Pictures: 

 

 

Procedures 

Part I: To Find the frequency of AC source 

1. The circuit was connected as in Figure (8) 

2. Record voltage drop across capacitor (VC) and current (I) passing through it  

3. Plot (VC) in (Y-axis) and (I) in (X-axis), you will get a linear relation 

4. The Slope is equal (1/ɤC), so ɤ = 2ˊf (f is the frequency of the current), then you can get (f)  
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5. Plot (VC) in (Y-axis) and (I) in (X-axis), you will get a linear relation 

6. Find the slope  

PART II : To measure the capacitance of a capacitor and phase angle 

Pictures: 

 
 

 

1. Set up the apparatus as shown in Figure 9 .  

2. Choose R so that VRå VC and measure V, VR and VC 

 
3. Find the phase angle ɗ  
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Experiment 7: Measurement of the Earthôs Magnetic Field 

Objectives: 

¶ To measure the horizontal component of the earthôs magnetic field. 

Pictures: 
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Procedure 

1. Measure the radius, R, of the coil, and record the value on the data sheet. 

2. Record the number of turns of wire N on the data sheet. 

3. Place the compass at the center of the coil, let the needle settle, and align the plane of the 

coil parallel to the North-South direction. 

4. Carefully rotate the compass until the ends of the compass needle are aligned with 0Ǔand 

180Ǔon 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. Connect the ó+ô socket in the power supply to the left-most socket in the coils. Connect the 

right-most socket in the coils to the óComô socket in the meter, and the ômAô socket in the 

meter to the ó-ô socket in the supply. 

7. Turn the dial on the meter to the milliamps setting. 

8. HAVE YOUR INSTRUCTOR CHECK YOUR CIRCUIT. If OK, turn on the power 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 compass needle. (Tap on the compass 

box lightly to make sure that the compass needle is not binding and moves freely.) Record 

the deflection of the north pole of the compass needle as ŬNīleft and the deflection of the 

south pole as ŬSīleft in Table Include an estimated uncertainty in these values. 

10. Repeat for four other 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 

result as Ŭ in Table 1. 

12. Calculate and record the horizontal component of the earthôs magnetic field BH for each trial 

as described in the theory.  

13. Calculate the average of the values you obtained for BH from the five. 

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

Objectives: 

¶ To determine specific electron charge 

Pictures: 
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Procedures:  

Setup 

The experimental setup is shown in Figure 1. For setting up, the steps described below are required: 

1. Carefully insert the Thomson tube into the tube stand.  

2. Connect sockets F1 and F2 on the tube stand for the cathode heater to the 6.3 V output at the 

rear of the high voltage power supply 10 kV.  

3. Connect socket C on the tube stand (cathode cap of the Thomson tube) to the negative pole 

and socket A (anode) to the positive pole of the 10 kV high voltage power supply and in 

addition earth the positive pole. 

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

the tube stand.  

5. Adjust the height of the coils in such a way that the centers of the coils are aligned to the 

level of the beam axis. 
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6. Connect the coils in series to the direct current power supply so that the current flows 

through the coils in the same direction. Ensure that the current flows in the same direction 

through the coils. 

7. Connect one capacitor plate to the positive pole at the right-hand 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 socket of the high voltage power supply. 

Carrying  out the experiment 

1. Measure the distance d between the capacitor plates. 

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

3. Slowly increase the anode voltage VA and observe the beam slowly increasing in brightness 

at the center of the luminous screen. 

4. While VA < 5 kV is kept at a fixed value slowly increase the voltage at the capacitor plates V 

and observe the change to the beam. 

5. Increase the current through the Helmholtz pair of coils I just enough that the deflection on 

account of the electric field at the capacitor output is just compensated for. 

6. Maintain V and I at fixed values and vary VA and observe the changes to the beam. 

7. For various values of VA select V and I in such a way that the deflection on account of the 

electric and the magnetic fields just compensate, and enter the values in a table. 
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Experiment 1: Determination of Young Modulus of Wire 

Objectives: 

¶ To investigate the elasticity of materials by showing that the stress is proportional to the 

strain. 

¶ To find Youngôs modulus for given materials 

Picture 

 

Procedures: 

1. You are given a piece of wire hanging vertically in a sturdy frame, a kilogram mass hanger 

attached to the 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 changes in the length of the wire. 

3. 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 calculate and plot stress vs. strain. 

6. From this graph you determine whether the stress on the wire remains in the linear region. 

7. You find a numerical value of Youngôs modulus for the wire, and you determine the 

material that composes the wire by comparing this experimental value to a table of accepted 

values. 
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Experiment 2: Specific Heat of Solids 

Objectives:  

¶ Mixing cold water with heated copper, lead or glass shot and measuring the mixture 

temperature. 

¶ Determining the specific heat of copper, lead and glass. 

Picture: 

 

Experimental setup: 

1. The experimental setup is illustrated in the figure. 

2. Mount the heating apparatus in the stand material. 

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

hose 

4. connection of the heating apparatus (steam inlet) with silicone tubing. 

5. Attach silicone tubing to the bottom hose connection of the heating apparatus (steam outlet), 

and hang the other end in the beaker. See to it that the silicone tubings are securely seated at 

all connections. 

6. Fill  the sample chamber of the heating apparatus as completely as possible with lead shot, 

and seal it with the stopper. 

7. Connect the steam generator to the mains, and heat the shot for about 20ī25 minutes in the 

8. heating apparatus flowed through by steam. 
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Experiment 3: Determination of the Velocity of Sound by 

Using Columns Air  

Objectives: 

¶ The aim of this experiment is to determine the velocity of sound by using columns air. 

Pictures: 

 

Procedures: 

1. Strike a tuning fork of frequency 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 level 

starting from its highest level. 

2. Gradually increase the length of the air column by lowering the can 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 move the water column up and down to precisely locate 

the resonance position. 

3. Continue this procedure to find second (and if possible, the third) position of resonance. 

4. Record these lengths as ὰ1 and ὰ2. 

5. Repeat the experiment with a tuning fork of different frequency. 
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Experiment 4: Measuring the Buoyancy Force 

Objectives:   

¶ Measuring the force F acting on a cylinder immersed in a liquid and determining the 

buoyancy force. 

¶ Confirming the proportionality between the buoyancy force FG and the immersion depth h. 

¶ Determining the densities ɟ of three different liquids. 

Pictures: 

 

Procedures: 

The experimental setup is illustrated in the figure. 

1. Determine the dimensions of the solid cylinder. 

2. Hold the dynamometer suspended vertically and adjust the zero position. 

3. Suspend the solid cylinder from the dynamometer and determine its weight F0. 

4. To make determination of the immersion depth easier,make equidistant marks on the solid 

cylinder with a waterand ethanol proof pen. 

5. Fill about 200 ml of distilled water into the beaker. 

6. Immerse the solid cylinder up to the first mark and measurethe force F. 

7. Immerse the solid cylinder further and measure the force Fas a function of the immersion 

depth h. 

8. Pour out the distilled water and dry the beaker and the solidcylinder using, for example, 

absorbent tissue. 

9. Repeat the experiment with ethanol and then with glycerine. 
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Experiment 5: Determination of the Viscosity of Viscous 

Fluids  

Objectives:   

¶ Assembling a falling-ball viscosimeter. 

¶ Determining the viscosity of glycerine. 

Pictures: 

 
Procedures: 

1. Set the counter P to zero by pressing the key ñ0ò. 

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

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

4. Read the time of fall t from the counter P and record it. 

5. If the ball does not fall at all or if it falls with a delay: 

6. If the ball falls without the morse keyós being triggered: Turn the iron core a bit downward. 

7. Repeating the measurement: 

8. Turn the voltage for the holding magnet to 12 V and turn the knurled screw (a) to stop. 

9. Get grip of the steel ball from outside on the bottom of the vessel with the pair of magnets 

sticking together (red mark outward), and move the ball slowly upward along the wall of the 

vessel until it reaches the holding magnet. Using a bent piece of wire, for example, push the 

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

10. Turn the knurled screw upward again, set the counter P to zero, and repeat the measurement 

of the time of fall. 

11. If the devices recommended in addition are available (seeabove), determine the inner 

diameter D of the guinea-and-feather apparatus, and the diameter d and the mass m2 of the 

steel ball. 

12. Put the measuring cylinder on the electronic balance, and counterbalance. 

13. Fill 100 ml of glycerin from the storage bottle into the measuring cylinder, and determine its 

mass.  
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Experiment 6: Measuring the Surface Tension 

Objectives:  

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

¶ Measuring the tensile force acting on the metal ring just before the liquid layer breaks away. 

¶ Determining the surface tension from the measured tensile force. 

Picture: 

 

Procedures: 

1. Determine the diameter of the metal ring. 

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

3. Fill distilled water into the crystallization dish. 

4. Lower the clamp with hook until the metal ring is completely immersed. 

5. Cautiously lower the laboratory stand, always observing the tensile force at the 

dynamometer. 

6. As soon as the edge of the metal ring emerges from the liquid, the liquid layer is formed. 

7. When the tensile force does no longer increase although the laboratory stand is further 

lowered, the layer is just before breaking away. 

8. Read the tensile force just before the layer breaks away, and take it down. 

9. Pour the distilled water out, and dry the crystallization dish and the metal ring. 

10. Repeat the measurement with ethanol. 
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Experiment 7: Temperature Measurement with a 

Thermocouple 

Objects:  

¶ To introduce the basic principles of several common methods of temperature measurement 

(liquid-in-glass thermometers, thermocouples and thermistors).  Also, to familiarize the 

students with the static calibration procedure and the dynamic characteristics of a first order 

system. 

Procedures: 

 

   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 pumps.  Several different temperature settings will be used.  Note 

how the settings are made and set the bath for a low temperature. 

2. Liquid -in-glass thermometers 

Note the difference between full immersion and partial immersion thermometers and note how each 

is to be used.  The teaching assistant will demonstrate the difference between the full and the partial 

immersion thermometer. 

3. Thermocouples 

The 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 junctions as shown in 

Figure shown above. Connect the free ends to a digital voltmeter (set to read mV), and perform the 

following experiments: 

1. With both junctions in air, observe and record the output. 

2. Hold one junction of the thermocouple between your fingers and the other junction in the ice 

bath.  Observe and record the voltmeter reading. 
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Experiment 8: Determining of the Focal Length of a Concave 

Mirror and Convex Mirror  

Objectives: 

 

Picture: 

  

Procedures: 
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Experiment 9: Determining of the Focal Length of the 

Converging and Diverging Lenses 

Objectives: 

¶ To measure the focal length of a converging lens using various methods and to study how a 

converging lens forms a real image. 

Picture: 

 

 

Procedures: 
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Experiment 1: The rectifier  diode  

Objectives 

¶ Ability to recognize diodes in various physical forms. 

¶ Ability to determine the diode polarity and to understand the need for correct connection. 

¶ To obtain knowledge of the forward voltage/current characteristic and the conduction 

voltage for diodes. 

Photos 

 

Procedure 

1. Connect the circuit as shown in Figure 2 (a) using silicon diode. 

2. Increase the variable DC voltage from zero in steps of (0.2 volts) up to (1 volts), then in step 

of (0.5 volt) up to (5 volt), and record the voltage across the resistance.  

3. Connect the circuit shown in Figure 2 (b) using Si diode. 

4. Increase the variable DC voltage from zero in steps of (0.5 volts) up to (2 volt), then in steps 

of (1 volt) up to (10 volts) and for each step record the current. 

5. Tabulate your result in a table 1. 

 

 

 

 

 

 

 

 

 

(a)  Forward bias 

Fig.  2 Forward and reverse bias of diode 
 

(b)  Reverse bias 
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Experiment 2: Half -Wave Rectifier 

Objectives 

¶ To learn a half-wave rectified sinusoidal voltage. 

¶ To understand the terms, mean value and rout mean square for input and output (rectified) 

voltage. 

¶ To understand the effect of reservoir capacitor upon the rectified waveform. 

Pictures      

     

Procedures:  

1. Connect the circuit shown in Fig.1 

2. For input signal take the reading of voltmeter Vdc=             V (by using dc-voltmeter)   and 

the reading of  Vrms=             V (by using ac-voltmeter). 

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

4. For output signal take the reading of voltmeter Vdc=             V (by using dc-voltmeter)   and 

the reading of  Vrms=             V (by using ac-voltmeter). 

5. Use the oscilloscope to fill the Table 2 and to draw the output signal.  

6. Connect the capacitor in parallel with load resistor and draw the output signal. 
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Experiment 3: Full -Wave Rectifier 

Objectives 

¶ To learn a full-wave rectified sinusoidal voltage. 

¶ To understand the terms, mean value and rout mean square for input and output (rectified) 

voltage. 

¶ To understand the effect of reservoir capacitor upon the rectified waveform. 

Pictures 
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Procedure 

1. Connect the circuit shown in Fig.1 

2. For input signal take the reading of voltmeter Vdc=             V (by using dc-voltmeter)   and 

the reading of  Vrms=             V (by using ac-voltmeter). 

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

4. For output signal take the reading of voltmeter Vdc=             V (by using dc-voltmeter)   and 

the reading of  Vrms=             V (by using ac-voltmeter). 

5. Use the oscilloscope to fill the Table 2 and to draw the output signal.  

6. Connect the capacitor in parallel with load resistor and draw the output signal. 
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Experiment 4: The Zener diode 1 

The Volt -Ampere characteristic curve 

Objectives 

¶ Investigate the relationship between current and voltage for a Zener diode in forward and 

reverse direction. 

¶ Find the range of zener voltage.  

¶ Find the resistance of zener diode at zener voltage. 

Photos 

 
 

Procedure 

1. Set up circuit as shown in Fig. 2 . Connect Z diode in forward direction. 

2. Select measurement range of 1 V- and 100 mA-. Make sure polarity on the meter is correct 

and that the meters are connected properly. 

3. Switch on power supply unit. Increase voltage on the power supply unit to 20 V. Measure 

both Vs, Vr. Enter measurements in Table (1). 

4. Change the polarity of the Zener diode . 

5. Measure both voltage Vs , Vr . Enter measurements in Table 1 

6. Calculate the potential difference across the diode by equation Vd=Vs-Vr , and the current 

passes through the diode Id=Vd/R= Vd/Rd  or (Id= Vr/R= Vr/1000 .  

7. Enter your data in Table 1. 

8. Graph the diode current as a function of diode voltage.  
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Experiment 5: The Zener diode 2 -Regulated Voltage Supply 

Objectives  

¶ To find the variation of voltage of unregulated voltage supply Vs which can be tolerated? 

¶ To find the variation of load current IL which can be tolerated. 

Photos 

 

Procedures: 

 Set up circuit as shown in Fig. 5.1 (Fig.5.2 b). Select measurement range of 20 V- 

and 100 mA-. Make sure polarity 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 make IL=0 . 

2. Increase slowly the voltage on the power supply unit VS until the diode just begins to 

conduct current (1 mA). Record Vs for IL=0 in Table (1). 

3. Set the potentiometer to maximum (clockwise) and replace it in the circuit. The extra current 

drawn by RL will reduce the diode current bellow 1 mA. 

4. Increase the voltage of source VS to 12 V, the diode current will increase above     1 mA. 

Then adjust RL until the diode current just returns to 1 mA. Record VS and IL . 

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

B. Regulation for minimum load current and maximum supply voltage  

1. Reduce the load resistance RL to minimum (anticlockwise) and then set voltage supply VS 

to 20 V and increase RL until the diode current Id reads      70 mA. 

2. Record the Load current IL against VS=20 V in table 1. 

3. Reduce the voltage supply Vs to 19, 18, 17 é. V, each time resetting RL to give the diode 

current 70 mA and recording IL . 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  

¶ To learn the common-emitter output (collector) characteristics. 

¶ To understand the meaning and the importance of operating point and load line.       

 

 

 
 

 
 

 

 

 

 

 

 

Procedure 

1. Fill the Table 1 

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

3. From table for IB=45 ÕA find ɓ for this transistor (use a suitable value of Ic for this 

purpose). 
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4. From figure for   , find the slope of linear part of the curve.  

 

IB 

(  µA   ) 
0.4 0.6 1.0 1.8 4.4 6.3 VCE (V) 

0       IC (mA) 

10       IC (mA) 

45       IC (mA) 
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Experiment 7: Transistor familiarization  

Objectives  

¶ To familiarize with the transistor.  

¶ To determine experimentally the parameters of the transistor.  

Pictures 

 

 

 

 

 

 

 

 

 

Procedure 

1. Fill the Table 1  

2. Plot the collector current IC versus the base current IB. 

3. Find the slope of the curve. 

4. What does the slope mean? 

 

IC 

(  mA   ) 

VEB 

(   ) 

IB 

(      ) 

IE=IC+IB 

(     )   
1      

5      

10      

17      

23      

34      

Average value   
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Experiment 8: The Silicon Controller Rectifier 

Objectives: 

¶ 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 half-wave rectifier and it can be used in a 

bridge to achieve controlled full-wave rectification. 

¶ To perform an experimental check of silicon controller rectifier 

¶ To practice constructing electric circuits  

Pictures 

 

Procedures: 

A. Switch on the SCR  

1. At first, we will apply a voltage across the anode cathode of SCR and increase 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 trigger current IG versus the anode cathode voltage VAK . 

4. From graph find the saturation voltage VAK(sat). 

5. Fill the table 3. 
 

B. Switch off the SCR  

1. At first, we will apply a voltage across the anode cathode of SCR Vvariable=12 V and 

decrease the current IG, but this is not enough to switch off the SCR. For this purpose fill 

the table 4 

2. Now for IG=0 change the voltage Vvariable and fill the table 5 and note when the lamp 

switches off.    
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C. Half -wave rectification for AC -Voltage 

1. Apply the AC-Voltage with IG=0 (the SCR is switched off, IAK= 0) and then connect the 

oscilloscope across anode and cathode. Draw the signal illustrated by oscilloscope. 

2. Apply the AC-Voltage with IG=6 mA (the SCR is switched on, IAK= 30 mA) and then 

connect the oscilloscope across anode and cathode. Draw the signal illustrated by 

oscilloscope. 
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Experiment 9: The TRIAC  

Objectives: 

¶ Study the TRIAC device. 

¶ Understanding of the bi-directional nature of the TRIAC and its applications. 

¶ To understand the work of the TRIAC in the four operating quadrants. 

¶ To use the TRIAC as half-wave and full-wave controlled rectifier and to see the rectified 

waveforms. 

Picture: 

 

Procedure      

Four modes of the TRIAC 

Connect the circuit shown in Fig. 2 for four modes. 

 

A. Mode I+  (positive gate current, and VT2> VT1 ) 

1. Connect the two links 1, 2 as shown in Fig.2 to have positive IG and VT2> VT1.  

2. Connect the Ammeter with polarity as shown in Fig. 2 to have a positive reading of gate 

current. 

3. Add to this circuit other ammeter with polarity to have  positive reading of IT2 . 

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

5. Fill the table  

6. From table 1 find:  IGT =         mA  ,    and  (VT2 ïVT1)sat =       V ,  IT2(H)=       mA. 

7. Decrease the gate current and note that the TRIAC stays switching on. 
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B. Mode I- (negative gate current, and VT2> VT1 ) 

1. Connect the two links 1(down), 2(up) in Fig.2 to have negative IG and VT2> VT1. 

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

3. Fill the table 2 

4. From table 1 find:  IGT =         mA  ,    and  (VT2 ïVT1)sat =       V ,  IT2(H)=       mA. 

5. Decrease the gate current and note that the TRIAC stays switching on. 

 

C. Mode III+ (positive gate current, and VT2< VT1 ) 

1. Connect the two links 1(up), 2(down) in Fig.2 to have positive IG and VT2< VT1. 

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

3. Fill the table 3 

4. From table 1 find:  IGT =         mA  ,    and  (VT2 ïVT1)sat =       V ,  IT2(H)=       mA. 

5. Decrease the gate current and note that the TRIAC stays switching on. 

 

D. Mode III - (negative gate current, and VT2< VT1 ) 

1. Connect the two links 1, 2(down) in Fig.2 to have negative IG and VT2< VT1. 

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

3. Fill the table 4 

4. From table 1 find:  IGT =         mA  ,    and  (VT2 ïVT1)sat =       V ,  IT2(H)=       mA. 

5. Decrease the gate current and note that the TRIAC stays switching on. 

 

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

1.  Connect the circuit as shown in Fig.3. 

2. Add an ammeter (dc) to measure IG. 

3. Connect the oscilloscope to the two ends T1 & T2 of TRIAC. 

4. Connect an ammeter (ac) to measure the current IT2. 

5. Watch the lamp and note three different stages (no light, small and big brightness). 

6. Increase the current IG and fill the table 5 and watch the lamp and  oscilloscope 

7. Sketch the shape of signal for three causes of TRIAC: 

¶  switched off,  



 
 

64 

¶ switched on with mode I+ (or mode III+) (half-wave rectifier) 

¶  and switched on with two modes I+ & III + (full-wave rectifier). 
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Experiment 1: Determination of the refractive index (n) of the 

material of a prism using spectrometer 

Objectives:  

¶ To calculate the Refractive Index (n) of the Prism for various wavelengths of the Mercury 

Spectrum 

¶ To plot the Dispersion and Calibration Curves using a Prism Spectrometer. 

Pictures: 

 

Procedure 

Set UP 

 

A. Measuring the Apex Angle of the Prism (A):  

1. Place the prism on the Prism Table and lock the prism table in the position so the incident 

beam falls on one 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 

difference between both the angles is (2A). 

3. Hence, half of the difference will give us (A). 

 

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

1. Now, choose an angle of incidence other than the previous chosen one and with eye locate 

approximately the angle at which the spectrum starts to move in the opposite direction as the 

prism table is rotated, and lock the prism table.  

2. Now, using the telescope, fix the telescope on one of the spectrum lines, and then use the 

fine adjustment for the movement of prism table to move the table so that we get the precise 

location of the angle where the line starts to move in the opposite direction, and note the 

angle for this. 

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

image of the slit in the telescope. 

4. The difference between these two angles is the Angle of Minimum Deviation (ŭm) for this 

spectral line (ɚ). 

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

 

C. Measuring the Refractive index (n): 

1. From the above data (A, ŭm) we can calculate the Refractive index (n) of the prism for 

various wavelengths (ɚ). 

2. For the Calibration Curve, plot a graph of (ŭm) versus (ɚ). 

3. For the Dispersion Curve, plot a graph of (n) versus (ɚ). 

4. Calculate A and n using the following formula 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

68 

Experiment 2: Determination of the Wavelength of Sodium 

Light using Newtonôs Rings 

Objectives:  

¶ To form Newtonôs Rings and then find the radius of curvature of a given plano-convex lens 

Pictures: 

 

Procedures: 

A. Observation of Newtonôs Rings 

1. Open the metal cover and install the Sodium lamp bulb to the lamp housing. 

2. Turn on the Sodium lamp and warm up for about 5 minutes. 

3. Insert the Newtonôs ring in the holder on the base with three screws up. Secure the Direct 

Measurement Microscope in focusing device.  

4. Rotate beam splitter to let Sodium light illuminate the Newtonôs Ring. When the beam 

splitter is oriented 45 to the optical axis of the DMM, fine rings can be seen through the 

eyepiece. Lock the beam splitter. If the interference pattern is not clear, rotate the focusing 

knob to focus the microscope. 

5. Carefully turn eyepiece until cross hair is seen clearly. Carefully adjust the focusing knob 

until a clear image of the equal- thickness rings is observed. 

6. Adjust the three screws on frame of Newtonôs ring to let center ring move to the 

7. center of the viewing field. Tighten any two of the three crews on Newtonôs ring, distorted 

rings should be observed.  

 



 
 

69 

B. Determination of Radius of Curvature of Lens 

1. Turn on the sodium lamp and get Newtonôs rings. For details, please refer to 1. 

2. Rotate the drum and set the cross hairs on the 5th ring on the left hand side of the 

interference pattern and record the reading of the drum. Similarly, go to  the 14th ring on the 

same side of the pattern and record the drum reading.     Repeat these steps for several rings 

and record the data in the following table. Repeat these steps on the right hand side of the 

interference pattern. 

3. Determine d5, d6, é, d14 from measured data and calculate (d14)2-(d9)2, (d13)2-(d8)2, 

 (d12)2-(d7)2, (d11)2-(d6)2, (d10)2-(d5)2 and their average (m-n=5). Then calculate 

the radius of curvature of the lens by using the mean wavelength, 589.3 nm, of Sodium D-

lines in equation (4). 
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Experiment 3: The Diffraction Grating: Measuring the 

Wavelengths of Light  

Objectives:  

¶ In this experiment the properties of a transmission grating will be investigated and the 

wavelengths of several spectral lines will be determined. 

Pictures: 

 

Procedures: 

4. Review the operation of a spectrometer if necessary. The diffraction grating used for this 

experiment has 6000 lines per cm.  

5. Record the number of lines per unit length of your diffraction grating in the Laboratory 

Report.  

6. Mount the grating on the spectrometer table with the grating ruling parallel to the collimator 

slit and the plane of the grating perpendicular to the collimator axis. 

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

8. Move the spectrometer telescope into the line of the slit of the collimator and focus the 

cross-hairs on the central slit image. 

9.  Make sure the angle (ɗ) scale is set to zero when the telescope crosshair is centered on the 

slit image. 

10. Notice that this central maximum or "zeroth"-order image does not depend on the 

wavelength of light, so that a white image is observed. Then move the telescope to the left 

side of the incident beam and observe the first- and second-order spectra. 
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11. (a) Focus the cross-hairs on  the blue (violet) end of the first-order spectrum at the position 

where you judge the spectrum just becomes visible. Record the divided circle reading (to the 

nearest tenth of of a degree) in Data Table 1. (Note ï example degree scale on the right 

shows 14.2o) 

(b) Move the telescope to the other (red) end of the spectrum and record the divided circle 

reading of its visible limit. 

12. Compute the grating constant (d), and with the experimentally measured ('s), compute the 

range of the wavelengths of the visible spectrum in centimeters and angstrom units (1 Ȕ = 

10-8 cm). 

13. Record the grating constant of your telescope: 

N = 6,000 cm-1 (N is the number of grooves 

per centimeter) d = (1/N) = 1.67  10-4 cm 

= 1.67  104 Angstroms 
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Experiment 4: Determining the velocity of light in the 

air/liquid/solid from the path  and transit time of a short light 

pulse (Velocity of light: M easuring with short light pulses) 

Objectives: 

¶ Determining the velocity of light in the air from the slope of the graph s = f(t). 

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

¶ Absolutely measuring the transit time t of a short light pulse for a given path 2s by marking 

the zero point with a reference mirror. 

¶ Determining the velocity of light in the air as the quotient of the path and the calibrated 

transit time. 

Pictures: 

 

Procedures:  

1. Measuring the transit time as a function of the position of the mirror or liquid sample.  

2. Put the sample on the sample stand. Change in distance s of the large mirror or liquid 

sample and the transit time t of the light pulse. 

3. Note the distance S in meter and transit time in nanosecond. Repeat and take the reading at 

different distance of different sample. 

4. Plot the graph between the S, distance and transit time ótô of different samples. 

5. The graph of the measured values for s as a function of t. From the slope a of the straight 

line through the measuring points, To obtain the following value for the velocity of light óCô 

= 2 S/t, through air or sample 
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Experiment 5:  Irradiance and Inverse-square Law for Light 

Objectives: 

¶  To observe the inverse-square law relationship between the intensity of a light bulb and the 

distance away from the light bulb 

Pictures: 

 

Procedures: 

 

1. Fixed the light source at the end of the bench 

2. Switch on the light bulb (The power source not exceeds 5 Volt) 

3. Place the sensor towards the light bulb at a certain distance for example (20 cm). 

4. Record the readings of both distance (d, 20 cm) and the sensor (I, mA) on a Table. 

5. Repeat the steps (3) and (4) for different values of distance, 30, 40, 50, 60, 70 cm 

6. and measure the readings of the sensor for each distance. 

7. Record all results on the Table. 

8. Draw the relation between the Intensity (sensor reading, Y-axis) and the distance (d, cm) on 

(X-axis) 

9. The relation will investigate the Inverse square law (the slope will be 2). 
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Experiment 6: Study of polarization by verification of Maluôs 

law. 

Objectives: 

¶ To determine the plane of polarization of a linear polarized laser beam. 

¶ To determine the intensity of light transmitted by the polarization filter as a function of the 

angular position 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 currents Io must be determined with 

laser switch off. 

3. Switch ON the laser. It should be allowed warm up for about 30 minutes to prevent 

disturbing intensity fluctuations. 

4. The polarization filter is then rotated in steps of 50 between the filter positions +/- 900 and 

the corresponding photo cell  current is determined. 

5. Make the table required for angle and corrected photo current. Identify the 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 photo cell current as a function of the angular 

position of the analyzer. Malusôs law is verified from the slope of line. 
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Experiment 7: To study diffraction of light using a slit 

Objectives: 

¶ To study diffraction of light using a slit  

¶ To measure the wavelengths of laser source 

Pictures: 

Procedures: 

1. Measure the distance between the slits (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).  

2. Turn out the room lights. 

3. Observe the pattern on the screen as you rotate 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. Set the disk to the 0.02 mm slit. 

4. Move the Light Sensor so the Rotary 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 the properties gear for the Rotary Motion Sensor and 

check "Change Sign". 

5. 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 as it moves. Click on STOP when you have finished the scan. If you make 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 light sensor and 

repeat the run. Click on Data  

6. Repeat for the 0.04 mm slit. Press the 0-100 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: 

¶  In the Michelson arrangement interference will occur by the use of 2 mirrors. The 

wavelength is determined 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 possible number 

of interference fringes, the two mirrors of the interferometer are first of all adjusted; to do 

this, the lens is first of all removed. 

2. The laser beam strikes the half-silvered mirror at an angle of 45° splitting the beam. The 

resulting two beams are reflected by the mirror and impinge on the screen. By means 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 (bands, circles). By careful 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 circles is dark.  

5. The micrometer screws is now further turned in the same direction and the light-dark 

periods thus produced are count-ed.  

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 circles move outside the light spot area a readjustment has to 

be performed? 
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Experiment 9: Stefan-Boltzmann law: measuring the radiant 

intensity of a ñblack bodyò as a function of temperature 

Objectives:  

¶ Conducting relative measurements of the radiant intensity of an electric oven with the black 

body accessory in the temperature range from 300750 K using a Mollôs thermopile. 

¶ Graphing the relationship between the radiant intensity and the absolute temperature to 

confirm the Stefan-Boltzmann law 

Pictures: 

 

Procedures: 

1. Set up the electric oven, the screen of the black body accessory and the thermopile as shown 

in Fig. so that the rod of the thermopile is about 15 cm in front of the opening of the electric 

oven. The screen of the black body acces- sory should be positioned about 5 ï 10 mm in 

front of the electric oven, with the metal side facing the thermopile. 

2. Remove the glass window of the thermopile. 

3. Connect the Ni Cr- Ni temperature sensor to the digital thermometer and insert it in the 

small central hole in the burnished brass cylinder as far as it will  go. 

4. Mount the temperature sensor in place with the universal clamp S and switch on the digital 

thermometer (measuring range > 200 °C). 

5. Align the openings of the electric oven, the screen of the black body accessory and the 

thermopile so that the radi- ant heat is directly incident on the opening of the ther- mopile. 
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6. If  you are using water cooling, switch on the immersion pump now. 

7. Connect the thermopile to the microvoltmeter as shown in Fig. 1 (measuring range 10ï4 V); 

make sure the red socket on the thermopile is connected to the red socket on the 

microvoltmeter. 

8.    Compensate the offset by pressing the key ñauto compò; if necessary, carry out the fine 

adjustment using the poten- tiometer to set the digital display to zero (see Instruction Sheet 

for the microvoltmeter). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

79 

 

 

 

 

 

ЙϠϝϦ :ϢϿлϮϒ ЮϜϧϷг ϤϜϽϡ сТбЃЦ ̭ϝтϿуУЮϜ 

Laboratory Equipment in Department of Physics 

 

6- Ϥϝтнϧϳв ϽϡϧϷв ЮϜ̭ϝтϿуУ ЮϜϣтмнз ев ϞϼϝϯϧЮϜ  )003(  

6- Experiments of Nuclear Physics Lab  

(003) 

 

 

 

 

 

 

 

 



 
 

80 

Experiment 1: Characteristics of Geiger Muller Counter       

Objectives: 

¶ Plotting the characteristic curve of the GM counter. 

¶ Determination of: 

a) Starting voltage Vs of the GM counter. 

b) Threshold voltage Vth. (or V1 ) of the GM counter. 

c) Plateau length of the GM counter. 

d) Operating voltage V0 of the GM counter 

¶ Calculation of the percentage gradient of the GM detector. 

Pictures: 

 

Procedures: 

1. Connect the plugs of the electric mains. 

2. Set the timer to 60 s and the HV to 600 Volt. 

3. Record the count rate per one minute for the back ground (NB.G). 

4. Put the source in front of the Gieger tube on the second shelf from top . 

5. Set the high voltage to 640 V and start counting. Increase the applied voltage in steps of 40 

V until the detector begins to operate, this is the starting voltage (Vs ). 

6. Increase the applied voltage and record the count rate per one minute ( N1) for each voltage. 

Take two readings for each voltage and take their average. 

7. Plot the counting rate (N) versus the applied voltage (V) deduce the threshold voltage, the 

plateau length, the operating voltage and the percentage gradient of the detector. 
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Experiment 2: Determining the half-life of   Ba-137 

Objectives: 

¶ Studying how activity of a radioactive source changes with time. 

¶ Determining the half-life of Baī137m 

Picture: 

 

Procedures:  

1. Attach the universal clamps to the stand rod and clamp the end-window Geiger tube in 

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

the Geiger tube. 

2. Clamp a test tube in the upper universal clamp so that its distance from the entrance 

window is approx. 0.5 cm. 

3. Connect the Geiger tube to the counter and turn on the counter. 

4. Follow the instructions of your lab instructor to elute the sample. 

5. Immediately start counting (start the counter, then start your timer as you freeze the 

screen for your first reading) and record the count every 30 seconds until 10 minutes 

have passed, using the screen freezing feature in the device. 

6. Draw a graph of N on y-axis vs t (time) on x-axis, and find the half-life from it. 

7. Find percentage error using ὸ(1/2)ὝὩέ= 2.551 min. 

a. t1/2=ééé.. min. 
b. ‗ (decay constant) =ln 2/ t1/2 =  ééé. min

-1 

c. % Error = (  Measured value- Accepted value  / Accepted value) 100 % 
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EXPERIMENT  3:   Inverse Square Law 

Objectives: 

¶ Verify the inverse square relationship between the distance and intensity of radiation 

Picture:  

 

Procedures: 

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

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

3. From the Preset menu, set Runs to zero and set Preset Time to 60 s. 

4. First do a run without a radioactive source to determine your background level. 

5. Next, place the radioactive source in the top shelf and begin taking data. In this position, the 

source is 2 cm from the GM tubeôs actual detector components. 

6. Move the source down one shelf each time 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 first run is a background number. 

7. Next, make a graph of Counts vs. 1/d2.  

8. Use your graph to determine if the data does indeed obey inverse square law. 
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Experiment 4: Gamma Ray spectroscopy Using a                                                 

Scintillation  Detector NaI (Ti) 

Objectives: 

¶ To observe the spectra of different gamma sources. 

¶ To study the full structure of 137Cs and   60 Co spectra 

Picture: 

 

Procedures: 

1. Connect the detector to the computer (make sure not to confuse the HV cable with the NBC 

cable) 

2. Connect the plugs to the electric mains and switch the computer and monitor ON. 

3. Go to start menu then programs then spechtech and click on ICW16 to open the software. 

4. Set the high voltage to 700 V and to the on position. (A green bar will appear on lower part 

of the window, written on it 700V indicating that the high voltage is on). 

5. Put the Cs-137 source on the second shelf under the detector. 

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

acquiring the spectrum.  

7. Keep the spectrum and replace the Cs-137 source with a Co-60 source and repeat steps 5-6 

highlighting this time the rightmost peak of the Ba133 spectrum 
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Experiment 5: Absorption of Gamma Rays  

Objectives: 

¶ Investigate the attenuation of radiation via the absorption of gamma rays. 

Picture: 

 

Procedures: 

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

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

3. From the Preset menu, set Runs to zero and set Preset Time to 60. 

4. First do a run without a radioactive source to determine your background level. 

5. Next, place the radioactive source in the second shelf from the top and begin taking data. 

6. Place an absorber piece in the top shelf and take another run of data. 

7. Repeat this a minimum of  7  more times with absorbers of increasing thickness. 
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Experiment 6: Effect of magnetic  field on Alpha particles 

Objectives: 

¶ To observe the effect of magnetic  field on Ŭ radiation. 

Picture: 

 

Procedures: 

1. Connect the apparatus as shown in Fig.1. 

2. In the beginning without magnetic field record the number of count (N) per 60 s . 

3. Increase the current to 0.3 A and repeat step2.  

4. Plot a graph between the count and Magnetic field. 

5. Deduce the direction of the applied magnetic field. 
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EXPERMINT 7 :  Ŭ spectroscopy of radioactive samples 

Objectives: 

¶ The aim of this experiment is to demonstrate how Ŭ-particle energy spectra may be obtained 

using a semiconductor surface barrier charged particle detector. The spectrometer will be 

used to investigate the energy loss of Ŭ particles in air using an 241Am Ŭ source.  

Picture: 

 

Procedures: 

1. Evacuate the alpha spectroscopy chamber. 

2. Start the measurement with . 

3. Vary the gain of the MCA box until the spectrum covers all available channels. 

Thistypically occurs at gains around -3. 

4. After every change of the gain the measured spectrum should be deleted with    to avoid 

mixing of different spec- tra. The measurement goes on then, and the measuring time is 

restarted. 

5. When the set measuring time is over, the measurement is stopped. 
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EXPERMINT  8: Quantitative observation of the Compton 

Effect 

Objectives: 

The objectives of this experiment are:  

¶ To study the interaction of high energy photons with matter.  

¶ To study photon-electron interactions.  

¶ To study the effects of backscatter and to learn about soft X-ray and Bremsstrahlung 

production. 

¶ To learn experimental techniques and procedures for measuring gamma-ray energy 

distributions. 

¶ To learn about photomultipliers and scintillation counters for measuring high energy 

photons 

Picture: 

 

Procedures: 

1. First make an energy calibration 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 aluminum scatterer aside. 

2. Record the spectrum with , and make the energy calibration with the lines at 662 keV and 
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59.5 keV. 

3. Replace the mixed preparation with the Cs-137 preparation, set up the preparation at 30°, 

and set up the alumi- num scatterer. Place the additional screening in the direct line of vision 

between the preparation and the detector. 

4. Record the spectrum with , then remove the aluminum scatterer, and record a new spectrum. 

5. The difference between the two spectra (with and without the aluminum scatterer) is the 

scattering spectrum. 

6. Repeat the measurement at various angles of the preparation, each time subtracting a 

spectrum without the alu- minum scatterer from a spectrum with the aluminum scatterer. 

Always shift the additional screening in the setup so that the direct line of vision between the 

preparation and the detector is blocked 
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Experiment 9: Nuclear magnetic resonance in polystyrene, 

glycerine and Teflon   

Objectives: 

¶ Nuclear Magnetic Resonance on protons and fluorine in liquids and solid samples 

¶ Determination of the line width of the fluorine resonance 

¶ Determination the g-factor of protons and fluorine 

Picture: 

 

Procedures: 

1. Set the oscilloscope to xy-mode 

2. Select fast sweep and set the modulation amplitude to a large value 

3. Set the value of the frequency to a maximum value. 

4. Slowly enhance the HF amplitude until the red LED lights up and a frequency of 

about 19 MHz is displayed. 

5. Reduce the frequency to a value of about 18.5 MHz. 

6. Shift the O-ring of the glycerine sample tube (8 protons) so that the sample will be 

located approximately in the center of the measuring chamber. 

7. Carefully insert the sample tube into the measuring cham- ber. 

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

can be damaged. 

9. Slowly increase the current though the 10 A coils until an NMR signal appears on 

the oscilloscope of the screen. 
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Experiment 1: The Photoconductivity 

Objectives: 

To study the Photoconductivity of CdS photo-resistor at constant polarization angle (q) and 

constant voltage (V) must be:  

¶ Determine the resistance (R) of the material at constant polarization angle (q) by plotting the 

current-voltage (I ï V) characteristics. 

¶ Investigate the polarization phenomena by measuring the photocurrent (IPh) as a function of 

polarization angle (q) at constant voltage.  

Pictures: 

 
 

 

Procedures: 

PART I : Adjust the system:- 

1. Mount the lamp housing, adjustable slit, polarizer, analyzer, lens, and photo-resistor on the 

optical bench.  
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2. Connect the leads of the lamp housing to the power supply (0 - 12V AC/DC, 5A) and apply 

6V AC to the lamp.  

3. Adjust the height of the lamp housing, adjustable slit, polarizer, analyzer, lens and photo-

resistor such that all of them lie on the same optical axis.  

4. Make the connections to the photo-resistor and multi-meter.  

5. Initially set the polarizer and analyzer at 0°.  

6. Adjust the lamp, lens and photo-resistor so that the homogeneous ray of light illuminates the 

photo-resistor.  

PART I I : Calculate the resistance (R, W) of the photocell at constant polarization angle (q) 

1. Put the polarizer (receiver) at (0º) angle. 

2. Put the analyzer at polarization angle (q = 0º).  

3. Find the relation between the photocurrent (Iph, mA) and the voltage (V, volt) and put the 

results in a table.                                                                         

4. Drew the relation between the Photocurrent (Iph, mA) and the voltage (V, volt), and find the 

slope of the relation to calculate the resistaRepeat the previous steps at polarization angle (q 

= 50º) and calculate the resistance of the photocell (R = éé..W, at q = 50º). 

PART II I : To investigate the polarization phenomena 

1. Set the voltage of DC power supply to 6 volt.  

2. Put the polarizer (receiver) at (0º) angle. 

3. Find the relation between the photocurrent (Iph) and the polarization angle (q) of the analyzer 

and put the results in a table.                                                                         

4. Drew the relation between the Photocurrent (Iph, mA) and the polarization angle (q, o), this 

relation will investigate the polarization phenomena. 

5. Drew the relation between the photocurrent (Iph, mA) and cos2q, and find the slope of the 

relation (slope º 1), this investigate the polarization law (Maluôs Law, I = Io cos2q). 
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Experiment 2: The Elasticity (Stress-Strain) 

Objectives: 

¶ To find the relationship between tensile stress (ů) and strain (Ů) for various materials.  

Pictures: 

 

Procedures: 

 

1. Remove the calibration bar and re-install 

the springs, clamps, washers, and nuts as 

shown in Figure 1.  

2. When installing coupons, loosen the nuts 

but do not remove them. The coupon 

should be slid completely under the clamp 

top on each end. Turn the crank to make 

room for the coupon so the coupon does 

not buckle and is straight. Then tighten 

the nuts with the wrench as tight as 

possible, making sure the coupon does not 

twist. (Figure 2). 

Figure 1: Washer Arrangement 
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Figure 2: Clamping the sample (Coupon) 

3. Pre-loading Coupons: This is the procedure you will follow each time you test a coupon. 

You must pre-load the coupon so the initial slack is taken up and the force sensor is zeroed 

at position zero. 

a. In PASCO Capstone, set up a Digits display of the Actual Force. 

b. Turn the crank so the lever bar does not touch the force sensor. Then zero the force 

sensor. 

c. Start recording and turn the crank and watch the digits display of the force. When the 

force reaches about 5N, stop recording and press the zero button on the force sensor.  

d. Now the apparatus is ready to record the curve for the coupon. You should immediately 

start recording again and proceed to stretch the coupon over the entire range. 

4. Set up a graph of Metal Stress vs. Metal Strain. You will need to know the cross-sectional 

area and the length of the narrow part of the metal coupons. Make a calculation called 

ñMetal Stressò and one called ñMetal Strainò using equations (Stress, ů = F/A) and (Strain, Ů 

= æL/L). Also, create calculations called ñPlastic Stress, ůò and ñPlastic Strain, Ůò using the 

cross-sectional area (A) and the length (L) of the narrow part of the plastic coupons. 

5. Install a coupon and pre-load it. 

6. Set up a graph of Metal Stress (ů) vs. Metal Strain (Ů). 

7. While recording, slowly turn the crank until the coupon breaks or the maximum stretch is 

reached. Then stop recording. 

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

9. Test other coupons. When you test a plastic coupon, graph Plastic Stress (ů) vs. Plastic 

Strain (Ů). 

10. From the slope of the previous relation, the young's modulus (Y = ů/Ů) can be determined. 
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Experiment 3: The Hysteresis Loop 

Objectives: 

¶ To illustrate the energy losses in the coil (transformer) by using Hysteresis curves.  

¶ To study the relation between the magnetic field (B) and the magnetic strength (H).  

Pictures: 

 

Procedures: 

1. Connect the circuit as shown in the above figure. In this experiment,  an oscilloscope as an 

XïY display to analyses the Hysteresis curve will be used. Set the coupling for each channel 

on the oscilloscope to DC.  

2. Adjust the voltage (Vx) from the alternating power supply to get a suitable Hysteresis loop 

on the oscilloscope. 

3. Determine the magnetization current from this relation: I = (Vx/R), so R = 100 kɋ. 

4. Drew the Hysteresis loop from the oscilloscope and find the area (A) of the loop.  

5. Drew the relation between the magnetization current (I) and the area of the loop to calculate 

the saturation current (Isat) 
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Experiment 4: The Hall Effect 

Objectives: 

¶ To investigate the Hall Effect in a semiconductor material. 

¶ To determine the Hall parameters (RH, ɛH, n) of the semiconductor material.  

Pictures: 

 
Image (1): The semiconductor material 

 
Image (2): The electromagnet, the power supply that provides the sample    

             current and the multimeter that measures the Hall voltage. 

Procedures: 

1. Images above show the experimental setup arranged to determine the Hall voltage (VH) and 

the Hall constant (RH) in a semiconductor material.   


