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XI. Precautions

DNk W=

. Stray light should be avoided.
. The effect of the reflected light from the bench surface should be minimized.
. All electrical Connections should be neat and tight.
. Check the power supply before connection.

. Check connection with the help of teacher.

XII. Actual procedure followed

XV. Observations and Calculations

Table:

Effect of Intensity of light on resistance of LDR.

Sr.
No.

Distance of | Resistance Square of
LDR from | of LDR ‘R’ | distance

source of light in Q d’> in cm
‘d” in cm
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Resistance
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Distance d2 cm
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XVI. Results

Observation table No | Nature of graph
1

XVII. Interpretation of results

Resistance of LDR is (directly/Inversely).......... proportional to square of the distance
of LDR from the source of light.

XVIII. Conclusions and Recommendations

XIX. Practical Related Questions
Note: Below given are few sample questions for reference. Teachers must design more such
questions so as to ensure the achievement of identified CO.

1. Which of the following instrument makes use of LDR?
Television receiver, television camera, cathode ray oscilloscope, radar.
2. What is the use of optical bench?

Space to write answers:
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XX. References / Suggestions for further Reading
a. Engineering Physics By Gupta
b. amrita.olabs.edu.in/?sub=1&brch=6&sim=22&cnt=2
c. cdac.olabs.edu.in/?sub=74&brch=9&sim=75&cnt=2

XXI. Suggested Assessment Scheme

Performance indicators Weightage

Process related: 15 Marks 60 %
1 Handling of the instrument 20
2 Performing Part | 20
3 Plotting graphs 20

Product related: 10 Marks 40 %
4 Timely submission of reports 5
5 Neatness 5
6 Interpretation of result from graphs 15
7 Conclusions & Recommendations 5
8 Practical related questions 10

Total (25 Marks)

List of Student Team Members

Dated Signature

Marks Obtained of Teacher

Process Product

Related (15) | Related (10) | r°tal 25)
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Scale
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II.

II1.

Iv.

VI

VIL.

Practical No. 8: Divergence of LASER with distance

Practical Significance: lasers are key tools in manipulating and communicating
information (in CD and DVD players, supermarket barcode readers and broadband
telecommunications), in measurement (surveying and environmental studies), chemical
analysis (of foods, medical specimens and materials) and, increasingly, in transforming
materials (welding, cutting and etching, printing, and surgery).

Relevant Program Outcomes (POs):
PO1- Basic knowledge

PO3- Experiments and practice

POS8- Individual and teamwork
PO9- Communication
PO10- Lifelong learning

Relevant Course Outcomes :
Use LASERs, X-Rays, LDR and photoelectric cell based equipment.

Practical Outcome:
Use He-Ne LASER to find divergence of LASER beam with distance.

Competency & Practical Skills:
Measurement Skills.

Relevant Affective domain related Outcomes:
a. Handle tools and equipment’s carefully.
b. Function as a team member.

Minimum Theoretical Background:
Laser is an extremely coherent, monochromatic, uni-directional, and highly

intense light. These extraordinary features make it greatly applicable in day-to-day life,
science and technology. A few notable applications of laser include medical diagnosis
and treatments, fibre optic communications, CD-ROMS, CD players, laser printers,
defence, cutting, welding, drilling, surveying, aligning etc. Laser is produced due to
stimulated radiation; a process where a resonating photon stimulates the de-excitation
of an excited atom. This results in to emission of two coherent photons, which are
identical in all respects. These photons further stimulate the de-excitation of other
excited atoms and this continues to generate an avalanche of coherent photons. For
stimulated emission to take over spontaneous emission and stimulated absorption, a
few conditions are necessary. These are availability of metastable state (life time = 10-
3 sec), population inversion (greater number of atoms in metastable state than in lower
energy state) and enough number of photons in the cavity (mirrors).

He-Ne laser:He-Ne laser is a low power, continuous gas laser, which is used in
supermarket scanners, student laboratories and holography. The active system is neon,
which is pumped electronically via helium in a resonant cavity made of discharge tube.
The main lasing occurs in neon between the levels E6 (metastable) and E3 which
produces an intense coherent beam of red colour (wavelength 6328A°). The population
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of photons necessary for stimulated emission is maintained by mirrors (one is semi-
transparent) on both sides. Brewster windows are used to polarize the laser light.

VIII. Circuit diagram / Experimental set-up / Work Situation

Screen

Fig.1. Measurement of Divergence of Laser beam

IX. Resources required :

;’0. Instrument/Object Specifications Quantity Remark
1 | He-Ne laser kit CLASS II 1
(0.4 to 1.0 mW)
2 | Card board (screen) with | 10cmX10cm 1
white paper.
3 | Meter scale 1m 1

X. Procedure:

1.

2.

The laser beam from He-Ne is made to fall on the screen which is kept at a distance of
d; from the source.

The spot size of the beam is noted by taking horizontal and vertical diameter and their
mean is taken as a;.

Now the position of the screen is altered to a new position d, from the laser source and
again the spot size of the beam is noted by taking horizontal and vertical diameter and
their mean is taken as as.

The same procedure is repeated by changing the position of the screen at equal
intervals at least 5 times.

The readings corresponding to the position of the screen and spot size of the beam is
tabulated.

From this, the angle of divergence of the laser beam is calculated using the formula ©
= (az-a;)/(d,-d;) radian.

Plot graph of spot size (a,) vs distance between source and screen (d,).Find slope of the
graph.
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CO—-

He-Ne laser ) di Screen

LA L)

0 50 100 150 200

XI. Precautions
1. Handle the equipment carefully.
2. Do not obstruct the path of the LASER beam.

XII. Actual procedure followed

XIII. Resources used (with major specifications)

XIV. Precautions followed
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XV. Observations and Calculations
S. No. | Distance Diameter of | Diameter of Mean ®= (a, - an.1)/
between laser the spot the spot Diameter of (d, - dp.pradian
beam and (Horizontal) | (Vertical) the spot (a,)
screen (d,) cm cm cm cm
1
2
3
4
5
XVI. Calculations:
Distance between laser source and the screen (d;) = ........... cm
Spot size of the laser beam on the screen for distance d; (a;) = ........ cm
Distance between laser source and the screen (dz) = ...... cm
Spot size of the laser beam on the screen for distance d, (a) =......... cm
Angle of divergence of the laser beam,
® = (a2-al)/(d2-d1) radian =
XVII. Result:
1. Angle of divergence of the beam using He-Ne laser by experiment @ = ............ rad.
2. Angle of divergence of the beam using He-Ne laser by graph(slope) ® =............ rad.

XVIIL. Interpretation of result

XX. Practical Related Questions

Note: Below given are few sample questions for reference. Teachers must design more

such questions so as to ensure the achievement of identified CO.
State long form of LASER.
State properties of LASER.

State four applications LASER.
State four types of LASER.

1.

2
3.
4
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Space to write answers
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XXI. References/ Suggestions for further Reading
a. Engineering Physics By Gaur and Gupta.
b. http://vlab.amrita.edu/?sub=1&brch=189&sim=342&cnt=2

XXII. Suggested Assessment Scheme:

Performance indicators Weightage
Process related: 15 Marks 60 %

1 Handling of the instrument 20

2 Proper measurement 20

3 Calculation of parameter concerned 10

4 Plotting graphs 10
Product related: 10 Marks 40 %

5 Timely submission of reports 10

6 Neatness 5

7 Interpretation of result from graphs 10

8 Conclusions & Recommendations 5

9 Practical related questions 10

Total (25 Marks)

List of Student Team Members

Dated Signature

Marks Obtained of Teacher

Process Product

Related (15) | Related (10) | o2l (9
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Fourth Semester:

O©CoONOOGTA~WN =

Hydraulics
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Database Managment
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Network Management & Administration
Solid Modeling

CNC Machines

Behavioral Science(Hand Book)
Behavioral Science (Assignment Book)
Windows Programming using VC++
Estimation and Costing

Public Health Engineering

Concrete Technology

Design of Steel Structures
Switchgear and Protection
Microprocessor & Application

A.C. Machines

Operating System

Java Programming

System Programming
Communication Technology
Hydraulic & Pneumatics

Advanced Automobile Engines

Basic Electrical & Electronics
Measurement and Control

Power Engineering

Metrology & Quality Control
Computer Hardware & Networking
Microcontroller

Digital Communication

Control System & PLC

Audio Video Engineering

Control System

Industrial Electronics and applications
Heat Transfer Operations

Chemical Process Instrumentation & control

Sixth Semester:

Solid Modeling
Highway Engineering
Contracts & Accounts
Design of R.C.C. Structures
Industrial Fluid Power
Design of Machine Elements
Automotive Electrical and Electronic Systems
Vehicle Systems Maintenance
Software Testing
Advanced Java Programming
Mobile Computing
System Programing
Testing & Maintenance of Electrical Equipments
Power Electronics
lllumination Engineering
Power System Operation & Control
Environmental Technology
Mass Transfer Operation
Advanced Communication System
Mobile Communication
Embedded System
Process Control System
Industrial Automation
Industrial Drives
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Optical Fiber & Mobile Communication
Therapeutic Equipment
Intensive Care Equipment
Medical Imaging Equipment
Pharmacy Lab Manual
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Pharmaceutics - |

Pharmaceutical Chemistry - |
Pharmacognosy

Biochemistry and Clinical Pathology
Human Anatomy and Physiology

Second Year
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Pharmaceutical Chemistry - Il
Pharmacology & Toxicology
Hospital and Clinical Pharmacy
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