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A. LABORATORY OVERVIEW

Degree: B.E Programme: EC

Semester: I Academic Year: 2020-21

Laboratory Title: Engineering Physics Laboratory Laboratory Code: 18PHYL16

L-T-P-S: 0-1-2-0 Duration of SEE: 3 Hrs

Total Contact Hours: 36 Hrs SEE Marks: 60*

Credits: 1 CIE Marks: 40

Checked By: Prof. Thejaswini L. P 21/08/20

*The SEE will be conducted for 100 marks and proportionally reduced to 60 marks. 

B. DESCRIPTION

1. PREREQUISITES:• Knowledge of units and dimensions.• Able to measure length (with vernier calipers and screw gauge), mass and time.• Knowledge of using graph sheets (assigning scales,  obtaining slope etc.)  and reading the

graph.• Identifying the electronic components.• Knowledge of using a multimeter.• Usage of microscope and telescope.

2. BASE COURSE:• Engineering Physics

3. COURSE OUTCOMES:

At the end of the course, the student will be able to;

1. appreciate the importance of concepts of interference of light, diffraction of light, Fermi 

energy and magnetic effect of current.

2.  understand the principles of operations of optical fibers and; semiconductor devices 

such as photodiode, and NPN transistor using basic circuits.

3.  determine the elastic moduli and moment of inertia of given materials with the help 

of suggested procedures.

4.  recognize the resonance concept and its practical applications.

5.  understand the importance of measurement procedures, honest recording, data 

representation and reproducibility of final results.
4. RESOURSES REQUIRED:• Electrical power with single phase 5A/15A, ≈ 220V and 50Hz installations fitted with plug

points and switches.• Electrical  and  electronic  equipments  such  as,  electrical  heater,  regulated  power  supplies,

multimeters  and  electronic  components  (resistors,  capacitors,  diodes,  transistors  etc.).

Traveling microscopes,  spectrometer, gratings, lenses, scale, vernier calipers, screw gauges,

thermometers, semiconductor laser source, shock tube, pendulum arrangement and water.
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COURSE LABORATORY MANUAL•  Dielectric constant and Photo diode experimental kits.• Copper coil, magnet, springs, optical fiber cable, slotted weights• Graph sheets with linear scale.• Resource display charts

5. RELEVANCE OF THE COURSE:• Network Theory -18EC32• Electronic devices-18EC33• Electronic Devices & Instrumentation Laboratory -18ECL37• Electromagnetic waves -18EC55 

6. GENERAL INSTRUCTIONS:

I Common Instructions:• All the twelve experiments mentioned in the VTU Syllabus – 2018 are to be conducted.• Total experiments will be conducted in 2 cycles with predetermined numbers in each cycle.• In a division, number of students will be divided into 2 batches. Each experiment will be

performed by a team of 2-3 students.• Students should come with observation writing book, pen, pencil, eraser, scientific calculator

and scale.• Students  should  come  prepared  by  learning  the  theory,  formula  to  be  used,  tabular

parameters, circuit diagram (if any) and units.•  Students should finish the calculations and graph(s) pertaining to the experiment(s) of the

day before leaving  the laboratory.• Students should come prepared for the viva-voce of the experiment(s) of the day.• Observation book is evaluated based on the performance in conducting the experiment(s) and

viva-voce.•  Students should promptly submit the written Record in the successive laboratory sessions.•  Practical internal tests will be conducted on prior notification.

VTU practical examination is conducted for 100 marks and proportionally reduced to 60

marks. Two experiments will have to be performed in 3 hrs.

II. Laboratory Instructions:• While performing the experiments, handle the equipments with care. Any breakage should

immediately be reported.• While  using  the  electrical  equipments,  such  as,  power  supply,  function  generator,

experimental kits and multimeters, use the knobs carefully. And while, switching OFF, keep

them in minimum position and unplug.• When an  experiment  is  finished,  if  used,  electronic  circuits  should  be  disconnected  and,

individual  components and patch chords should be layed neatly on the experimental table.•  Protect yourself from the electric shock, high temperature and sharp edged objects.•  If you need graph sheets and Record pages, get it from the laboratory counter.•  Graphs should be neatly drawn with pencil. Assign appropriate scales for the obtained data.

Always label the axes of the graph with proper parameters and units.

 If  a student misses a laboratory session, he/she should complete the experiment within a
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week seeking prior permission from the laboratory staff and supervision. 

7. CONTENTS:

Expt

No.
Title of the Experiments RBT CO

Cycle-I

1  Dielectric constant L3 4

2  Torsional pendulum L3 3

3  Photo diode characteristics L3 2

4  Fermi Energy L5 1

5  Laser diffraction L2 1

6  Transistor characteristics L4 2

Cycle-II

7 Series and parallel LCR resonance L3 4

8 Single Cantilever bending L3 3

9 Optical fiber L2 2

10 Magnetic field intensity(by deflection method) L5 1

11 Spring constants L2 3

12 Newton’s rings L2 1

Cycle-III

13 Open ended experiment - 1

14 Open ended experiment - 2

8. REFERENCE:

1.  A Text book of Engineering Physics- M.N. Avadhanulu and P.G. Kshirsagar, 10th revised Ed, 

S. Chand & Company Ltd, New Delhi 

2.  Engineering Physics-Gaur and Gupta-Dhanpat Rai Publications-2017 

3. Concepts of Modern Physics-Arthur Beiser: 6th Ed;Tata McGraw Hill Edu Pvt Ltd- New Delhi 

2006

4. Introduction to Mechanics — MK Verma: 2nd Ed, University Press(India) Pvt Ltd, Hyderabad 

2009 

5.  Lasers and Non Linear Optics – BB laud, 3rd Ed, New Age International Publishers 2011 

6. Solid State Physics-S O Pillai, 8th Ed- New Age International Publishers-2018 

7. Introduction to Electrodynamics- David Griffiths: 4th Ed, Cambridge University Press 2017 

-

C. EVALUATION SCHEME

For CBCS 2017 and 2018 scheme: 

1. Laboratory Components : 30 Marks

(Record writing, Laboratory performance and Viva-voce)

2. Laboratory IA tests: 10 Marks 

(Minimum 2 IAs are mandatory.  For the final IA test marks, average of the 2 IA test

marks shall be considered and converted to maximum of 10)

3. Continuous Internal Evaluation (CIE) = 30 + 10 = 40 Marks

4. SEE : 60* Marks 
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(*The SEE will be conducted for 100 marks and proportionally reduced to 60 marks) 

-

D1. ARTICULATION MATRIX

Mapping of CO to PO

POs

COs 1 2 3 4 5  6 7 8 9 10 11 12

1.  appreciate  the  importance  of

concepts  of  interference  of  light,

diffraction of light, Fermi energy and

magnetic effect of current.

2 2 1 1 - - - - 1 1 - -

2.  understand  the  principles  of

operations  of  optical  fibers  and;

semiconductor  devices  such  as

photodiode, and NPN transistor using

basic circuits.

2 2 1 1 - - - - 1 1 - -

3.  determine  the  elastic  moduli  and

moment of inertia of given materials

with the help of suggested procedures.

2 2 1 1 1 - - - 2 1 - -

4. recognize  the  resonance  concept

and its practical applications.

2 2 1 1 - - - - 1 1 - -

5.  understand  the  importance  of

measurement  procedures,  honest

recording,  data  representation  and

reproducibility of final results.

2 1 - - - - - 2 - - - -

Note:  Mappings  in  the  Tables  D1  (above)  and  D2  (below)  are  done  by  entering  in  the  corresponding  cell  the

Correllation Levels in terms of numbers. For Slight (Low): 1, Moderate (Medium): 2, Substantial (High): 3 and for no

correllation: “ - ”.

D2. ARTICULATION MATRIX CO v/s PSO

Mapping of CO to PSO

PSOs

COs 1 2 3 4

1.  appreciate  the  importance  of

concepts  of  interference  of  light,

diffraction of light, Fermi energy and

magnetic effect of current.

- 2 - -

2.  understand  the  principles  of

operations  of  optical  fibers  and;

semiconductor  devices  such  as

photodiode, and NPN transistor using

basic circuits.

3 - - -

3.  determine  the  elastic  moduli  and

moment of inertia of given materials

with the help of suggested procedures.

- - - -
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4. recognize  the  resonance  concept

and its practical applications.

2 - - -

5.  understand  the  importance  of

measurement  procedures,  honest

recording,  data  representation  and

reproducibility of final results.

- - - -
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E. EXPERIMENTS

1. EXPERIMENT NO:1

2. TITLE: DIELECTRIC CONSTANT

3. LEARNING OBJECTIVES: 

� To know about dielectric material

� To know about Dielectric constant

� To learn requirement of Dielectric material in the Capacitor

� To learn response of the dielectric material to the electric field

� To study the nature of charging and discharging curve or the Capacitor

4. AIM:

To determine  dielectric  constant  of  the  dielectric  material  in  the given  capacitor  by using RC

charging and discharging circuit.

5. MATERIAL / EQUIPMENT REQUIRED:

5V DC power supply, digital voltmeter, timer, resistors of known values and capacitor with known

dimensions of dielectric material within itself, circuit unit, and patch chords. 

6. THEORY :

Capacitors are the devices which store electric energy by means of an electrostatic field and release

this energy latter. The voltage across the capacitor when gets charged gradually at any instant of

time t is given by,

                                 Vc = V(1-e-t/RC), where 

'V' is the voltage applied; 'R' is the resistance and 'C' the capacitance in the circuit.

While discharging through the resistor 'R', the capacitor voltage at any instant t is given by,

                                      Vc = V e-t/RC

Let T1/2 be the time required to charge or discharge a capacitor to 50%.

                              When   t= T1/2,  Vc = V/2

                                     V/2 = V e-t/RC

                       =>   et/RC = 2

   C = T1/2 /0.693 R

                     But, C = K �0A/d  

where,  'A'  and  'd'  are  the  area  and  thickness  of  the  dielectric  material  respectively.  �0 is  the

permittivity of free space and 'K' the dielectric constant.

7. FORMULA / CALCULATIONS:

Measured values:

R = ___________ �

T1/2 = ____________  seconds

(time in seconds required to get charged/ discharged to 50% of the capacitance value)
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�o = 8.85x10-12 F/m (data)

Data on dielectric material in the capacitor:

  Length, l = ________ mm = _______ m

  Breadth b = _________ mm = ________m

  Thickness d = __________ mm = __________m

 

Therefore area of the dielectric material,

A = l x b = _________ × ________ = ________ m2

Therefore dielectric constant of the dielectric material is,

8. PROCEDURE : 

1. The required circuit is shown in Fig.:1.1. The supply points are switched on. 

2. The 5V power supply is connected to points A and B. The given resistor (R) is connected     

between the points M and N.

3. The given capacitor (C) is connected between the points S and T. To begin with, the toggle 

in the switch S2 is set to halt position. 

4. The  timer  is  set  to  zero  by  pressing  the  reset  button.  The  digital  voltmeter  (DVM)  is

connected between the points Q and S in the circuit, at which the time it should read zero.

5. CHARGE MODE STUDIES:- 

6. The toggle switch, S1 is set to charge mode and toggle switch, S2 is flicked to start position 

SIMULTANEOUSLY. The capacitor begins to get charged to higher voltage and the timer 

starts counting simultaneously.

7. Immediately start noting down the voltage readings ‘V’ in the voltmeter at every 5 seconds 

interval from zeroth second, until V becomes practically constant (i.e., say, when consecutive

readings remain same).

8. The readings for V are entered in the tabular column, under charge mode (the readings must 

be V = 0 for T = 0).

DISCHARGE MODE STUDIES:- 

The following 4 operations must be performed in quick succession.

1. The toggle switch, S1 is set to discharge mode and the timer reset button is pressed 

SIMULTANEOUSLY. The capacitor begins to get discharged, voltage decreases and the 

timer starts counting simultaneously.

2. Immediately, start noting down the reading of V at every 5 seconds interval till V becomes 

practically constant i.e., constant over consecutive observations.

3. The readings for V are tabulated under discharge mode (for T = 0, the entry for V must be 
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same as the maximum voltage value attained during the charge mode studies.)

EVALUATION OF UNKNOWN:-

       From the tabular column readings, a graph is plotted with the time T in seconds taken along X-

axis, and voltage V volts taken along Y-axis. The charge mode curve and discharge mode curve

intersect at point P (Fig.: 2.2). By referring the position of ‘P’ to the time axis, the value of abscissa

T1/2 in seconds is found out. The value of dielectric constant K is given by,     

where, 'd' and 'A', are the thickness (m) and area (m2) of the dielectric material (in SI units)

             '�o' , is the permittivity of the free space, 

             'R' is the resistance in the circuit (�)

9. CIRCUIT :

10. OBSERVATION TABLE :

Time (s)

T

For R =  100 k�,

Voltage across C (V)

Charge mode Discharge mode

0

5

10

15

..

..

..

..

90

95
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11. GRAPHS :

12. RESULTS & CONCLUSIONS:

� Dielectric constant of the dielectric material in the given capacitor =

� Charging and discharging curve shows a typical variation of voltage with time.

13. LEARNING OUTCOMES :

� Use of dielectrics in capacitor enhances the capacitance

� When the power is OFF, at the instance the capacitor is still  accumulated with some

electric charges and gradually decreasing 

14. APPLICATION AREAS:

Capacitors, dielectric resonator

15. REMARKS:

To be written by the student.
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1. EXPERIMENT NO:2

2. TITLE: TORSIONAL PENDULUM

3.LEARNING OBJECTIVES:To learn some of the mechanical properties of materials viz., moment

of inertia and modulus of rigidity.

4.AIM:To determine the moments of inertia of irregular body and modulus of rigidity (or shear 

modulus) of the material of  suspension wire using torsional pendulum method

5. MATERIAL / EQUIPMENT REQUIRED: Rectangular plate, Circular plate, irregular plate, stop 

clock, weighing machine, vernier calipers, screw gauge, suspension wire, check nut and centimeter 

scale

6. THEORY:

The  period  of  torsional  oscillation  of  a  rigid  body  a  wire  and  oscillating  with  small

amplitude is    

where, I is the moment of inertia of the oscillating body about the axis of suspension and C is the

couple per unit twist of the wire.

By squaring and rearranging the above equation we will get 

                                   = a constant.

Different values of        are found out for the given wire using bodies of regular shape like

circular  and  rectangular  plate.  Finally  the  irregular  body  is  suspended  and  the  period  Tx is

determined. If Ix is the moment of inertia of the irregular body 

                            and    

The couple per unit twist                    where, r is the radius and l is the length of the wire and

n is the modulus of rigidity of the material.

  

On substitution                              , we get 

7. FORMULA / CALCULATIONS:

For rectangular Plate:

Moment of Inertia perpendicular to the Length and along the plane                         kg-m2

Moment of Inertia perpendicular to the Breadth and along the plane                           kg-m2

Moment of Inertia perpendicular to the Plane,                                        kg-m2
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where, M1 is the mass of the rectangular plate (in kilogram)

L is the length of the rectangular plate (in meter)

B is the breadth of the rectangular plate (in meter)

R is the radius of the circular plate (in meter)

For circular Plate:

Moment of Inertia perpendicular to the Plane,     I R�
M 2 R2

2
        kg-m2

Moment of Inertia along the Diameter,                               kg-m2

where, M
2 
 is the mass of the circular plate  (in kilogram)

  R is the radius of the circular plate (in meter)

The moment of inertia of irregular body about an axis passing through the centre of gravity and

(a) Perpendicular to the plane 

                                           kg-m2

(b) Along the plane (perpendicular to the Length or breadth)

                                     kg-m2

where,         is the mean value of           through different axes of the rectangular and circular

plates

T
px 

 is the period for one oscillation perpendicular to the plane of irregular body (in second)

T
ax 

 is the period for one oscillation along the plane of irregular body (in second)

The modulus of rigidity of the suspension wire,

                                                          N/m2

where,  l
 
 is the length of the suspension wire (in meter)

  r is the radius of the suspension wire (in meter)
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                  is the mean value of          through different axes of the rectangular and circular

plates

8. PROCEDURE / PROGRAMME / ACTIVITY: 

1. The length L, and breadth B of the rectangular plate, the radius R of the circular plate and 

their respective masses are determined. 

2. The given rectangular plate is suspended  by a  wire by a rigid support about an axis 

perpendicular to its length. 

3. A reference point is marked on the plate. The plate is now rotated  by a small angle   about 

the wire and released. It executes torsional oscillations. The time for 10 oscillations and its 

period (T) is calculated.

4.  Now, the rectangular plate is suspended  perpendicular  to the breadth  and plane. And 

procedure is repeated.

5. The moment of inertia I (in Kg-m2) of the rectangular plate about its different axes are 

calculated using the formula,          

where, M
1 
is the mass of the rectangular plat 

6. The moment of inertia of circular plate about two axes of suspension (axis perpendicular to 

the plane and axis along the diameter) are calculated using the formula, I R�
M 2 R2

2
 ;

I D�
M 2 R

2

4
 

  IN EACH CASE I/T2 IS CALCULATED AND MEAN VALUE IS FOUND.

To find the moment of inertia of  irregular body :

1. The irregular body is now suspended perpendicular to the plane and along the plane and its 

period of oscillation, T
px

 and T
ax

 are found out.

2. The moment of inertia of the irregular  body is calculated using the formula 

  and     Kgm2
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Moment of Inertia perpendicular to the Breadth and along the plane,                          = …....kgm2

Moment of Inertia perpendicular to the Plane,                                    = ….....  kgm2

For circular Plate:

Moment of Inertia perpendicular to the Plane, I R�
M 2 R

2

2
   = …......  kgm2

MOMENT OF INERTIA ALONG THE DIAMETER,  I D�
M 2 R

2

4
 = …......

To find          :   

Shape
Axis of

suspension

MI, 

(kg-m2)

Time for 10

Oscillations (s)
Period

,

T (s)
Kg-

m2/s2
1 2 Mean

Rectangul

ar plate

Perpendicular to 

length  and along 

the plane

IL = 

Perpendicular 

breadth and along 

the plane

IB = 

Perpendicular to 

plane

IP = 

Circular

disc

Perpendicular to 

plane

IR = 

Along the 

diameter

ID = 

                                                                                                      Mean             =                   kg-m2/s2
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To find moment of inertia of the Irregular Body:

Period of oscillation (T
X
) of irregular body.

Axis of suspension

Time for 10 oscillations

(s) Period T(s)

1 2 Mean

Perpendicular to the 

plane
T

px  
= 

Along the plane 

(perpendicular to the 

Length or breadth)

T
ax  

= 

THE  MOMENT  OF  INERTIA  OF  IRREGULAR  BODY  ABOUT  AN  AXIS  PASSING

THROUGH THE CENTRE OF GRAVITY AND 

(a) Perpendicular to the plane 

                                        

                                       = …................  kgm2

(b) Along the plane (perpendicular to the Length or breadth)

                                       =  …................  kgm2

To find the modulus of rigidity of the suspension wire:

Length of the suspension wire, l =                  cm =                      m

  Radius of the wire, r =                                                m

The modulus of rigidity of the suspension wire,

         

            

                            =                     
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T

I

r

l
n

π

2

2 pxpx T
T

I
I ×=

2

2 axax T
T

I
I ×=
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11. GRAPHS / OUTPUTS:Values of the moment of inertia for the different shaped objects and 

modulus of rigidity of the suspension wire.

12. RESULTS & CONCLUSIONS:

(1)  The moments of inertia of  irregular  body about an axis passing through centre  of

gravity and

(a) Perpendicular to the plane =                                     kg-m2

(b) Parallel (along) to the plane =                           kg-m2

 (2) Rigidity  modulus of the suspension wire material =                 GPa or kN/mm2

13. LEARNING OUTCOMES :Moments of inertia of a irregular  body is estimated by adopting the

torsional property of the steel wire. Also, the modulus of rigidity of the suspension steel wire has 

been determined and found to be in agreement with the material data book.

14. APPLICATION AREAS: In civil engineering constructions and designing machinery

15. REMARKS:
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1. EXPERIMENT NO:8

2. TITLE: Y - BY CANTILEVER BENDING

3. LEARNING OBJECTIVES: 

i. Students  should  be  able  to  differentiate  between  Elastic  and  Plastic  behaviors and

materials.

ii. To understand Hooke’s Law.

iii. To  know  the  definitions  for  Stress,  Strain,  elastic  modulus  and  units  of  their

measurements.

4. AIM:
      To determine the Young’s modulus “Y” of the material of a cantilever by measuring the depression of its

loaded end.     

5. MATERIAL / EQUIPMENT REQUIRED: 

Uniform bar, G Clamp, weight hanger, traveling microscope etc 

6. THEORY :

    Young’s modulus is named after a British scientist, Thomas Young. Young’s modulus is

defined in the elastic region (initial linear part) of the Stress-Strain plot, as the ratio of the

Longitudinal Stress over Longitudinal Strain. In the elastic range, stress is directly proportional to

strain is known as, Hooke’s law. It is a measure of stiffness of elastic material.

If a wire of length ‘L’ and area of cross-section ‘a’ be stretched by a force ‘F’ and if a

change (increase) of length ‘l’ is produced, then,

Young ' s modulus=
Normal stress

Normal strain
=

F /a

l /L

   In the case of a light cantilever, the young’s modulus is given by Y =
W l

3

3 XI
  where I  is the

geometrical moment of  inertia of the bar and I=
b d

3

12
 Here b , d and l  are the breadth ,

thickness and length of the bar respectively, X is the depression at the loaded end of the bar for

weight  W = Mg. Then Y=
4 Mg l

3

bd
3

X
        

7. FORMULA / CALCULATIONS:

      Y=
4 Mg l

3

b d
3

X
N /m

2                                                                      

Y – is the Young’s modulus of the material of the bar (N/m2)

g - is the acceleration due to gravity = 9.8 m/s2 (data given)

M – is the mass kept on the weight hanger (kg)

d - is the thickness of the given bar (m) ( data given)

b – is the breadth of the given bar (m) ( data given)

X – is the depression at the beam due to mass M, (m)

8. PROCEDURE : 

     The given bar AB is fixed rigidly at one end using a G – Clamp so that it is perfectly horizontal.

A weight hanger and a pin are fixed at the free end of the bar. Mass at the hanger in steps and the

depression at the free end of the bar is noted using TMS (vertical scale). The readings are repeated

when the load is decreased in the same equal steps. The given value of breadth and thickness are

noted. The Young’s modulus of the bar is calculated according to the formula.

Y=
4 Mg l

3

b d
3

X
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9.BLOCK DIAGRAM :

10. OBSERVATION TABLE:

(1) Measurement of mean depression X:

Least count (L.C.) of Traveling Microscope (TM):

     Value of 1MSD = __________ cm

     Total no. of VSD = __________

L.C = 
Value of 1 MSD

total no. of VSDs
=  ___________ cm

            

                                                                                    Mean X =-------------------cm

                                                                                                             =  --------------------m

TR = MSR + (CVD x LC)

 

Calculations:

M = ---------------------- kg

g = 9.8 m/s2

l = ---------------m

b = ---------------m

d = ---------------m

X = ---------------m

�����������	�
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Load (kg) 

 
T.M.S reading (cm) 

 

    Mean  

    (cm) 

 

 

 

Depression/0.1kg 

            X 

         (cm) 
Load Increasing Load decreasing 

MSR CVD TR MSR CVD TR 
W + 0         

W + 0.05         

W + 0.1         

W + 0.15         

W + 0.2         

W + 0.25         
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Young’s modulus Y=
4 Mg l

3

b d
3

X

= -------------N/m2

11. OUTPUTS:

      Readings of traveling microscope for different loads obtained during consecutive loading and

unloading steps.    

12. RESULTS & CONCLUSIONS:

       Young’s modulus of the material of the bar  Y = ---------------N/m2

13. LEARNING OUTCOMES :

The determined Youngs modulus of the  wooden scale is in agreement with standard value and it is

used as a load bearing structure with suitable shapes and dimensions

14. APPLICATION AREAS:

•  Young's modulus measurement is required in civil engineering because the knowledge of

the elasticity modulus of high-strength concrete is very important in avoiding excessive

deformation, providing satisfactory serviceability and achieving the most cost-effective

designs.

• Materials in mechanical and aerospace engineering are chosen based on their strength. Since

young's modulus determines  the strength of the material, its measurement is essential in

these fields.

15. REMARKS:
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1. EXPERIMENT NO:9

2. TITLE: OPTICAL FIBER

3. LEARNING OBJECTIVES: 

To study light gathering capacity of the given optical fiber in the context of total internal

reflection.

4. AIM:

To determine acceptance angle and Numerical aperture of an optical fiber.

5. MATERIAL / EQUIPMENT REQUIRED: 

Single strand plastic optical fibers of different core diameter/length, Laser Source, screen 

6. THEORY:

Numerical aperture represents the light gathering capacity of an optical fiber. 

It is given by N.A = no sin�A= 2

2

2

1 nn −  

 Here no is the refractive index of the medium from which light is entering. 

 �A is the angle of acceptance 

 n1 is the refractive index of the core 

 n2 is the refractive index of cladding 

 

7.FORMULA / CALCULATIONS:

                                                          

�
�

�
�
�

�
=θ

−

L2

D
tan

1

A

          

Where,

        θ
A =Acceptance angle(0)

           D=Diameter of the spot(m)

           L=Distance between the screen & the optical fiber end(m). 

Numerical aperture is given by N.A = no sin.�A 

Where, n0 =Refractive index of the surrounding medium

8. PROCEDURE : 

1. Connect the fiber to the Laser source. 

2. Take the other end of the fiber and project the light output on to the screen to obtain a bright

Circular spot of size say 5mm. 

3. Determine the diameter D of the bright spot and the distance L from the fiber end to the screen

and measure the diameter of the spot (D) and the distance between the screen & the optical fiber

end (L). 

4. Calculate the acceptance angle using the formula                        

�
�

�
�
�

�
=θ

−

L2

D
tan

1

A

�����������	�
��������������	���	�������������������������

������� �!� ����	������"�#����$���	���%�&��'''�()��*�������)�+�	���,�-�+.����/)0()��*�������)�+�����

PrasadBapat
Typewritten text
 

Prasad Bapat
Typewritten text
21/08/2020



�����������	
�����	��	���������	�	���������
��	����	��	�����������	�������������	�����	������	��

����������	��	������������	������������	����������

�  �����	!�	�"
��	#�$	%����	�	&��������	!�	'���	��	(��������

�
�)*

&��	+,-

./0�1/

��������	
��	�����	��	�

5. Numerical aperture is given by N.A = no sin.�A 

 Here n0 is the refractive index of the medium from which light is entering (no =1 for air). 

6. Now for the same fiber repeat this procedure for at least four other values of distance L and

calculate  the acceptance angle and numerical aperture in each case. Finally take the average of the

four numerical aperture values. 

 7. Now repeat the above procedure for the remaining fibers. 

 8.Refer the catalog and find out refractive index of core and cladding (n1 & n2) and evaluate

numerical aperture using the formula N.A = 2

2

2

1 nn −  and compare it with the experimental value

9.BLOCK  DIAGRAM:

 

                

10.OBSERVATION TABLE :

Tr.no Diameter

of the

sopt 'D'

(m)

 Distance between

screen and optical

fiber end 'L' (m)

 Angle of acceptance 


A
=tan

−1
D

2L


Numerical Aperture
N.A.=n0sin

A  

1

2

3

4

                                                                                                                                                  

11. OUTPUTS:  

 Estimation of angle of accepatance and numerical aperture using measured data

12. RESULTS & CONCLUSIONS:

1. The acceptance angle of the optical fiber is=

2. The Numerical aperture for the given optical fiber is found to be=
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13. LEARNING OUTCOMES :

       For varied distances between screen and optical fiber corresponding angle of acceptance and

numerical aperture was calculated 

14. APPLICATION AREAS:

        Electronics, communication industry, medical industry and construction 

15. REMARKS:
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1. EXPERIMENT NO:10

2. TITLE: MAGNETIC FIELD INTENSITY 

3. LEARNING OBJECTIVES: 

 To study variational behavior of magnetic field and its consequences as a function of current.

4. AIM:

 To determine Magnetic field Intensity at the center of a circular coil carrying current(by deflection

method)

5. MATERIAL / EQUIPMENT REQUIRED: 

  Circular coil, Power supply, Switching keys, Magnetic needle, Sliding compass box 

6. THEORY :

Magnetic field Intensity at any point on the axis of a plane circular current loop

                                                               

Consider a current loop of radius R carrying current I. For the small current element dl subtending

an angle �, the flux density at P is 

                                                     dB = 
24

sin

r

Idl
dB

π

θµ
=

→

                                                             dl  =  R d�
  

2
4 r

IRd
dB

π

θµ
=

→

                             

   

a
R

I
H

a
R

I
B

d
R

I
dBB

�

2

ˆ
2

4

2

0

=

=

==

→

→

→

��

µ

θ
π

µ
π

The direction is perpendicular to plane containing dl and the radius vector and in to the page.

A vertical circular coil carrying current produces a magnetic field at right angles to the plane of the

circle.  The plane of the circle is placed in magnetic meridian so that the magnet experiences a

couple twisting it out of the meridian, while the Earth’s horizontal component of magnetic field BH

tends to retain it in the meridian.
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 Deflecting couple = θcos..mB
Coil

 

Restoring couple = θsin..mB
H

Here m is the magnetic moment of the magnet of the magnetometer

n

rH
Current

r

nI
H

B
H

BH

mBmB

centre

H

H

HCoil

2

2

tan

tan.

sin..cos..

=

=

=

=

=

θ
µ

θµ

θθ

7. FORMULA :

                  

θ
µ

tanH
B

H =

                Where H=Magnetic field intensity(A/m)

                             BH= Earth’s horizontal component of magnetic field(T)

                              =Permeability(H/m)

8. PROCEDURE : 

1. The coil is set in magnetic meridian by orienting the  plane of the coil parallel to the north-

south direction. Place the eye little above the coil and rotate the instrument till the coil,

magnetic needle and its image in the mirror lie in same vertical plane.

2. Rotate the magnetometer so that the pointer reads  00-00.

3. Connect   the circuit as shown in the figure.

4. Adjust the current so the magnetometer gives a deflection of the order  600-700.

5. Reverse the current and note the deflection without parallax.

9.CIRCUIT  DIAGRAM :
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10.TABULAR COLUMN:

OBSERVATIONS:

Permeability of free space µ
o
 = 4� x 10-7 H/m

Relative permittivity µ
r 
= 1 (for Air) 

Number of turns in the circular coil n =……….

Magnetic field Intensity: 

B
H

 is the Horizontal component of Earth’s field = 0.36 X 10-4 T

       

11. GRAPH/ OUTPUTS:

       Magnetic field intensity for different values of current at the center of the coil is calculated

12. RESULTS & CONCLUSIONS:

      The Magnetic field Intensity at the center of the coil for current values between 0.1 A to  0.25 A

is  …………..A/m

13. LEARNING OUTCOMES :

       The value of the magnetic intensifies with increase in current 

14. APPLICATION AREAS:

      Electromagnetics, Communication and Medicine and Construction 

15. REMARKS:
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1. EXPERIMENT NO:11

2. TITLE: DETERMINATION OF SPRING CONSTANT

3.LEARNING OBJECTIVES:

 To study the spring constant there by inferring the stiffness of the spring and behavior of spring in

different configuration

   

4. AIM:

a) To determine Spring constant for the material of the given spring

b) To determine Spring constant in series and parallel combination by plotting Force – Elongation

graph

5. MATERIAL / EQUIPMENT REQUIRED: 

Given springs, slotted weights

                           Restoring force � – displacement

                                              F = -k x

 Here k is the proportionality constant known as spring constant. It is a relative measure of stiffness

of the material.

7. FORMULA / CALCULATIONS:

             F = -k x                                                where,

                                                                            F= Restoring force (N)

                                       k= Spring Constant(N/m)

                                       x= Displacement (m) 

                                       k1 and k2 = Spring constants of springs 1 and 2

                                       Kseries and Kparallel = Effective spring constants in

                                                                                                          series and parallel respectively

8. PROCEDURE : 

1. Connect the given spring to a rigid support.

2. Add slotted weight at the other end. Note down the displacement. Increase the weight in

steps of  100g .Find spring constant k.

3. Find spring constant by setting up Simple harmonic oscillations.

4. Connect the two springs in series combination and repeat the above activity and calculate

kseries.

5. Connect the two springs in parallel combination and repeat the above activity and calculate

kparallel.

6.  Plot Force versus displacement graph and find slope.
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21 kkk parallel +=

21

21.

kk

kk

+

Kseries =

6. THEORY :

                  Elastic materials are those which retain their original dimensions after the removal of

deforming forces. Application of a  force  on a spring causes  elongation. When subjected to stress,

strain is produced. Within the elastic limit , the ratio of stress to strain is a constant known as

modulus of elasticity. The restoring force is always directed opposite to displacement. Hence The

spring performs Simple Harmonic motion.
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9. BLOCK  DIAGRAM :

  

10. OBSERVATION TABLE :

     

TO DETREMINE K1 OF SPRING S1:

   

                                                                                                   Mean K1= …........................ N/m
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Y

F=mg

Z

F=mg

X

F=mg

weight

spring

 

Tr

no 

Mass (Kg) 

      m 

 

     Spring constant 

         K1=F/�x 

           (N/m) 

1 W      

2 W+0.05     

 

 

F = mg (N)  Displacement 

X (m) 

   Elongation 

  �X(m) 

3 W+0.10     

4     

5     
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TO DETREMINE K2 OF SPRING S2

                                                                                       Mean K 2 = …........................ N/m

TO   DEREMINE KS IN SERIES COMBINATION 

TO DETREMINE KP  PARALLEL COMBINATION 
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Tr

no 

Mass (Kg) 

      m 

 

     Spring constant 

         K2=F/�x 

          (N/m) 

1 W      

2 W+0.05     

3 W+0.10     

4     

5     

 

Tr.

no 

Mass (Kg) 

      m 

 

F = mg 

(N) 

Displacement Spring constant Ks 

theoretical 

Kp= (K1+K2) 

N/m 

1 W       

2 W+0.05    

3 W+0.10    

4    

 

 

Tr.

no 

Mass (Kg) 

      m 

 

F = mg 

(N) 

Spring constant 

K from the 

graph (N/m) 

Spring constant Ks 

theoretical 

Ks= (K1K2/K1+K2) 

N/m 
1 W       

2 W+0.05    

5    

       

 

F = mg (N)  Displacement 

X (m) 

   Elongation 

  �X(m) 

 Elongation 
(m) 

Displacement

 �X(cm) 

 Elongation 
(m)  �X( m) 

Spring constant 

K from the 

graph (N/m) 

3 W+0.10    

4    

5    
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11.GRAPHS :

 Force – Elongation graph 

         

                                   

       

 The Spring constant of the given material spring from graph for Series combination KS is

………..N/m and theory is ………….N/m

  The Spring constant of the given material spring from graph for Parallel Combination K P  is

 ……………..N/m and theory is ………….N/m

13. LEARNING OUTCOMES:

Relationship of springs connected in series and parallel was determined and the equivalent

spring constant was determined using different weights

14. APPLICATION AREAS:

In mechanical equipments and construction technology

15. REMARKS:

-
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12. RESULTS & CONCLUSIONS:
  The Spring constant K1 of the given spring S1 is  ………………..N/m and Spring constant K2 of
   the given spring S1 is ………….N/m
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