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Preface

This text on Practical Physics has been primarily written to cover all the
experiments as per the revised syllabus for 2017-18 prescribed for Second Year B.Sc.
Semester IV (Physics) by the University of Mumbai. It is our endeavour to present
the experiments in proper form and also suggest to set-up Basic Demonstration
experiments. We reasonably feel that this text will enable students to perform
experiments with confidence and understanding.

Theoretical aspect has been additionally given for which will help students to
understand the experiment in proper perspective.

The procedure of each experiment is given sequentially. The observation table
are given for proper presentation of various measured quantities.

All the necessary diagrams are given for proper setting up of the apparatus. All
the required circuit diagram, graphs, formulae are provided. Precautions which are to
be taken while performing experiments are given wherever necessary.

I am thankful to the Director, Mr. K.N. Pandey for his keen interest and staff
members of Himalaya Publishing House Pvt. Ltd. for active supports.

The Suggestions and criticism will be accepted with open mind.

Author





Syllabus

USPHP4: Practical Course - 4

Instructions:
(i) All the measurements and readings should be written with proper units in SI system only.

(ii) After completing all the Required number of experiments in the semester and recording them in
journal, student will have to get their journal certified and produce the certified journal at the
time of practical examination.

(iii) While evaluating practical, weight age should be given to circuit/ray diagram, observations,
tabular representation, experimental skills and procedure, graph, calculation and result.

(iv) Skill of doing the experiment and understanding physics concepts should be more important than
the accuracy of final result.

Learning Outcomes:
On successful completion of this course students will be able to:
(i) Understand and practise the skills while performing experiments.

(ii) Understand the use of apparatus and their use without fear and hesitation.
(iii) Correlate their physics theory concepts to practical application.
(iv) Understand the concept of errors and their estimation.
For practical examination the learner will be examined in the experiments (one from each group).

Each experiment will be of three hour duration.
Minimum 6 from each group and in all minimum 18 experiments and all the demonstration

experiments are required to be completed compulsorily.
Students are required to report all these experiments in the journal. Evaluation in viva voce will be

based on regular experiments and skill experiments.
A learner will be allowed to appear for the semester and practical examination only if he submits a

certified journal of Physics or a certificate that the learner has completed the practical course of Physics
Semester III as per the minimum requirements.
Group A

1. Optical lever: determination of μ
2. Cylindrical obstacle: determination of λ
3. Single slit diffraction
4. Fresnel’s bi-prism: determination of λ
5. Determination of Couchy’s constants
6. R.P. of telescope
7. R.P. of grating
8. R.P. of prism
9. Brewster’s law: determination of μ

10. Double refraction
11. Polarimeter
12. Laser beam profile
13. Determination of wavelength of laser using grating
14. Determination of R.I. of liquid by laser
15. μ by total internal reflection



Group B
1. Square wave oscillator using gates
2. Half adder and full adder (7486, 7408)
3. Study of MS-JK flip flop
4. Study of Latch (74LS373)
5. Study of 3:8 Decoder (74LS138)
6. Study of 8:3 Priority Encoder (74LS148)
7. Counters mod 2, 5 and 10
8. Shift registers
9. Transistorized Astable multivibrator

10. Transistorized Monostable multivibrator
11. Transistorized Bistable multivibrator
12. Op-Amp as Astable multivibrator
13. IC 555 timer as Astable multivibrator
14. IC 555 timer as Monostable multivibrator
15. IC 555 timer as a Ramp generator

Group C
1. Study of 8085 microprocessor kit and commands
2. 8-bit addition, subtraction, multiplication
3. Two digit Decimal addition, subtraction
4. Memory block transfer from one location to another
5. Find largest/smallest number in given block
6. Find number of positive/negative, odd/even elements in given block
7. Arrange given number in ascending/descending order

(Note: Use 8085 kit or any 8085 simulator to perform practicals)
8. Use of initial magnetization curve to find flux in core
9. Project on a topic (equivalent to three practical sessions)

10. Visit to research institutes (equivalent to three practical sessions)
11. Assignment and literature survey (equivalent to 2 practical sessions)
12. Visit to Hospital with medical diagnostic equipment
13. Plotting and analysis of detector data (from University/Research Institutions)
14. Design, Build and Test Amplitude Modulator and/or Frequency Modulator
15. Time Division Multiplexing Circuit
16. Frequency Shift Keying(FSK) using IC 555 or XR 2206
17. Demonstration of PAM, PPM and PWM

Demonstration Experiments
1. Error analysis of a given experiment
2. Wave form generator using Op-Amp
3. PC simulations: graph, curve fitting etc.
4. Straight edge Fresnel diffraction
5. First order active filter
6. DAD instruction
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1. The safe way is the right way to do your job. Plan your work. Follow
instructions. If you do not know how to do the experiment safely, ask your
laboratory assistant or supervisor.

2. No one is allowed in the laboratory without the supervision of a laboratory
assistant, course instructor, or Supervisor. Perform only authorized
experiments, and only in the manner instructed: Do not alter experimental
procedures, except as instructed.

3. Laboratory aprons must be worn at all times.

4. Close-toed shoes must be worn at all times.

5. It is strongly recommended that you wear clothing that completely covers
your arms, legs, and feet while working in the laboratory. Inadequate
protection often leads to injury. Avoid wearing expensive clothing to lab
as it may get damaged.

6. Absolutely NO food or drinks are allowed into the laboratory.

7. All accidents, injuries, explosions, or fires must be reported at once to the
laboratory assistant, supervisor or Head of the department.

8. Horseplay and carelessness are not permitted. Do not run in laboratory
areas.

9. If you see a colleague doing something dangerous, point it out to him or
her and to the laboratory assistant or supervisor.

10. Report to your laboratory assistant, supervisor, HOD all unsafe conditions,
unsafe acts, and “near misses” that might cause future accidents. Report
any accident or fire, no matter how trivial, to the laboratory supervisor.

11. Maintain your working area in a reasonable state of neatness. Clean off
your lab work bench before leaving the laboratory.

Instructions to Students
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Theory: Principal of optical lever: When a mirror is rotated through an angle θ, the reflected ray
rotated through twice the angle viz, 2θ. The reflected ray can be used as a long weightless pointer.
Thus, it can magnify several - folds any small movement.

The optical lever consists of a lozenge shaped metal plate fitted with 4 legs at its centre. A good
plane mirror is attached to the plate at its centre and normal to it. The distance between the front and
back (Hind) legs which are along the longer diagonal of the plate is about 4 cm. and that between the
central legs about 1 cm. The lever can be rocked about the central leg, which are slightly longer (by
about 1/10 to 1/4 of a mm) than others.

Fig. 1

The difference of height is such that, when the lever is resting on either the front or the hind legs,
it makes an angle of about 1° with the horizontal. This is necessary since the theory holds good only
when the angle of rocking is small.

Let the plate of the lever makes an angle β with horizontal, when resting on the hind legs. If
rocked as to rest on the front leg, it will turn through an angle of 2β. If a ray of light is incident on the
mirror from at fixed direction, the reflected ray turns through an angle 4β. Conversely, if the reflected
is observed in a fixed direction, the incident rays in the two positions of the lever will be inclined to
each other at an angle 4β. In this experiment the reflected ray is observed through a telescope in a
fixed direction and the incident ray start from the divisions of a vertical scale mounted infront of the
mirror. The angle β can be calculated from the scale readings.

Optical Lever: Determination of μ

Experiment No. : 01 Group A

Mirror

Front legHind leg

Mid leg

Front leg

Mirror

Mid leg

Hind leg
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Fig. 2

where, L be the distance between the scale and the mirror. Let P and R be the two scale division and
the telescope in the two positions of the lever, D be the distance between P and R.
From the diagram
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When 2β is small.
Similarly, if h is the difference between height of the two pairs of legs, from the triangle ABD and

hence BD = h.

a
h

tan

 aah  tan

a
hah   ...(2)

where, 2a is the distance between front and hind legs (AC = 2a). Substitute for β from (1)
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If, we inserted a thin plate such as cover-slip of glass of thickness t below the central legs alone it
effectively increase the difference of heights to h + t. By the same argument as before, putting this
value in equation (3)

L
Dath
4

1

)(
4 1 DD

L
at  ...(4)

where, D1 is the between two scale reading observed on the convex lens and D is the difference of
reading observed in the plane glass.

Fig. 3: Vertical section of spherical
surface of convex lens

Fig. 3 is shown a vertical section of the spherical
surface with lever on it. A and P are the points in which the
front and third legs will touch the surface, and AOP is the
horizontal plane through these points. Similarly, DB is the
trace of central leg and FBG is the section of the horizontal
plane passing through the tips of the central legs. The
curved surface effectively introduces a plate of thickness,
OB below the central legs.

From equation (4)

)(
4 2 DD

L
aOB 

where, D2 is the difference between the two scale - reading in the two positions of the lever when on
the curved surface. The horizontal plane through the tips of the central legs will cut the curved surface
in a circle of diameter 2b which is the distance between these two legs. Hence, FB will be equal to b.

R is the radius of the curvature and sufficiently larger than AO, it will be nearly equal to a and
heights of OB and BE will be so small that their squares can be neglected in comparison to the other
quantities. Hence,

)2()( 2 OEROEAO 

)2(2 ROEa  , neglecting (OE)2

R
aOE
2

2


Similarly,
R

bOE
2

2


BEOEOB 

R
ba

R
b

R
a

222

2222 


R
baDD

L
a

2
)(

4

22

2


 by equation (4)

Mirror

A O P

C
E

D

F B G



6 College Practical Physics (S.Y.B.Sc.)

L
DDa

baR 4
)( 2

2

22







)(
)(2

2

22

DD
L

a
baR





 ...(5)

Aim: To determine the refractive index of a convex lens using optical lever.

Apparatus: Optical lever, telescope, stand, plane mirror and a pin, meter scale (big), focusing lamp,
wooden box and etc.

Procedure:
1. Optical lever was placed on a plane glass surface at a distance from the scale and telescope.
2. The scale was positioned to get its image in the optical lever.
3. The telescope was focused on this image of the scale with optical lever resting on its front leg.
4. The reading (X1) of the scale coinciding with horizontal cross wire of the telescope is noted.
5. The optical lever was rocked to rest on the hind leg and corresponding reading (X2) of the

scale was noted.
6. This was repeated by placing the optical lever on the two surfaces of the convex lens and

reading noted.
7. The distance (2a) between the front and hind leg and the distance (2b) between central legs

is noted.
8. Focal length was determined by Auto collimation method.

Results:
1. Radius of curvature of Ist surface = ________ cm.
2. Radius of curvature of IInd surface = ________ cm.
3. Refractive index of lens () = ________.

Readings and Observations:
1. Focal length of the convex lens by the Auto collimation method:

(i) = ________ cm, (ii) = ________ cm, (iii) = ________ cm.
2. Mean Focal length of convex lens (f) = ________ cm.
3. Distance between front and hind leg (2a) = ________ cm.

(a) = ________ cm.
4. Distance between central legs (2b) = ________ cm.

(b) = ________ cm.
5. Distance between the scale and optical lever (L) = ________ cm.

Observation Table:

Obs.
No.

Plane surface Convex surface (Ist) Convex surface (IInd)
X1 X2 D = X2 ~ X1 Y1 Y2 D1 = Y2 ~ Y1 Z1 Z2 D2 = Z2 ~ Z1

1
2

Mean D = ______ cm. Mean D1 = ______ cm. Mean D2 = ______ cm.
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Formulas:
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Additional Information:
1. The surface of the plane mirror of the plane mirror should be perfectly plane and should dust

free (for auto collimation method).
2. The distance (L) between optical lever and scale should be same.
3. The scale marking should be illuminated properly.
4. The distance (L) between optical lever and scale should be as larger possible.
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