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Semester - |

alling depicts learning outcomes at course leye| ang
s through Classroom Instruction (CI), La
Instruction (L1), s

nd Self Wudents are expected to- demonstrate the
attainment of Tf Outcomes (T50s) and Lab Session Outcomes (LSOs) leading to attainment

of Course Outcomes (COS) upon the completion of the course. While curriculum detailing, NEP 2020
related reforms llke Green skllls, Sustainablility, Multidisciplinary aspects, Society connect, Indian
Knowledge System (IKS) and others must be integrated appropriately.

) Theory Session Outcomes (TSOs) and Units: 724001028 ( Alpliod Physics@)

session level and

" Major Theory Session Outcomes (TSOs) k Units Relevant
Cos
+ - ) I _ L ) _ . Numberts)
| TSO 1a. Distinguish between fundamental and Unit-1.0 Unit and Measurements o g e(4 g, co1
derived physical quantity.
TSO 1b. Estimate the errors In the measurement of | 1.1 Physical quantities, fundamentals and derived
\ given physical quantity. units and system of units
TSO 1c. Derive dimensional formula of given physical . )
‘ quantity 1.2 Accuracy, precision and errors (systematic and
‘ rements, Method of
TSO 1d. Apply dimensional analysis for inter random') in measurem e
conversion of units. estimation. of errors (absolute and relative) in
b : t, propagation of errors, significant
i TSO le. Establish relation among physical quantities ?easuremen propag .
‘ using dimensional analysis. igures
| TSO 3f. Use dimensional analysis to check the 1.3 Dimensions and dimensional formulae of
| correctness of a given equation. physical quantities, Principle of homogeneity of
] dimension in an equation
{
1.4 Applications of dimensions: conversion from
one system of units to other, corrections of
equations and derivation of simple equations.
| TS0 2a. Explain the various terms related to SHM. Unit-2.0 Simple Harmonic and Wave Moctlion o T co2
Qs
TSO 2b. Distinguish  between mechanical and o ) 5
" electromagnetic waves with examples. 2.1 Periodic and Oscillatory Motion
longitudinal and 2.2 Simple Harmonic Motion (SHM): Displacement,
TSO 2c. Differentiate betv{een on|g| udi velocity, acceleration, time period, frequency
transverse waves with examples. and their interrelation
7SO 2d. Find the relation between the terms used to | 2.3 Types of waves: Mechanical and
‘ describe wave motion. Electromagnetic, Transverse and longitudinal
! 7SO 2e. Explain the principle of Superposition of waves, wave velocity, frequency and wave
waves length and their relationship, wave equation,
Y amplitude, phase, phase difference,
Superposition of waves
7750 30. Derive an expression ion for electric field | Unit3.0 Electrostatics, Electromagnetism and o3
experienced. by electric charge in the vicinity Electric Current 12 elass
of another electric charge(s). 3.1 Electric Charge, Coulomb'’s law, Electric field,
| 750 3b. Differentiate between electric potential and Electric lines of force and their properties,
potential difference. Electric flux, Electric potential and potential
{ find the electric field difference, Electric dipole
750 3c. ApPlY Ga:ss o ;:r : thdeleesec rictie 3.2 Gauss’ law, electric field intensity due to straight
‘ intensity due to charg charged conductor, charged plane sheet and
| 150 3d. Describe factors affecting the capacitance of charged sphere ;
. a given capacitor. 3.3 Dielectric, Capacitance of capacitor (parallel !
| 7SO 3e. Find the expression for magnetic field plate), Factor affecting capacitance of capacitors |
caused by current carrying circular wire at 3.4 Magnetic field and its units, Biot Savart Law
{ the center. Magnetic field due to c'urrent caring wire:
‘ 750 3f. Explain Faraday’s law of electromagnetic stralght and circular wire, Lorentz force (force
on moving charge in magnetic field)
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i '
| Major Theory Session Outcomes (TSOs) | Units Relevant
: { COs
: . ' Number(s)
induction and Lenz’s with applications, ; 35 Magnetic flux, Faraday’s law of ,,;,,,,,,,,,"'.Wmm_
7SO 30. Explain the terms required to describe (he | Induction, Lenz's law, Self and Mutual induction,
AC current 5 eddy current, motional emf
5 3.6 DCand Ac currents, Average, rms and Peak
] { value of AC current
TS0 da. Distinguish material on the basis of band | Unit-4.0 Semiconductor Physics 0% Cles ; coa
Rap. | 4.1 Energy band and band 83p, insulator, sem;.
750 4b. Explain the various terms related 1o ; conductor, conductor
movement of charge carrier inside the (4.2 Intrinsic and Extrinsic semiconductors, Drift |
semiconductors. l velocity, drift and diffusion current, Mobihty,
. . | H
7SO dc. Explain the formation of depletion layer in 3 | . curren? density, law of mass acuor?,
given pin junction. [4.3 Depletion layer and barrier Potential, p-n
. . . junction and v.I characteristics, Half wave and
B tven o o of explin theworking | fonon MV
- v . . .
givenp-n) 'ce. (4.4 Photocells, Solar cells; working principle ang
{ engineering applications.
|
—— — e —— —_— -
' TS0 50. Apply the concept of Photoelectric effect to | Unit-5.0 Modern Physics 12 elasg cos
explain the of photonic devices. !
T50.5b. Explain Laser, components of laserand its | 5.1 Photoelectric effect; threshold frequency, work
various engineering applications. ‘ function, Stopping Potential, Einstein’s
Explai ation of light in optical fiber | _ PPOtoelectric equation,
1503¢ xz aam ‘I,i::‘:::gns ::f o licgal ﬁberp . l 5.2 Lasers: Energy levels, ionization and excitation
and app P ’ _ Potentials; spontaneous and stimulated
TS0 5d. Describe the properties of nanomaterials ! emission; population inversion, pumping
and its various applications. : methods, types of lasers): He Ne Laser, p-n
! junction diode laser, engineering and medica|
applications of lasers.
5.3 Optical fibers: Total internal reflection, |
acceptance angle and numerical aperture,
Optical fiber types, applications in |
! telecommunication, medical and sensors.
5.4 Nanotechnology: Properties (optical, magnetic
1‘ and dielectric properties) of Nanomaterials ang
. Msapplication -
Note: One major TSO may require more than one Theory session/Period.
K) Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical: P24001028
T T Relevant
LS. |
Practical/Lab Session Outcomes (LSOs) No. | Laboratory Experiment/Practical Titles COs
R o | qubergs) _
150 1.1. Use Vernier caliper to measure the known . 1. | Vernier caliper co1
and unknown dimensions of a given | |
small object. | ‘
| LSO 1.2. Estimate the mean absolute error upto | : .
two significant figures. '
| 150 2.1. Use screw gaugé to measure the | 2. | Screw gauge ‘ co1
‘ diameter/ thickness of a given object. | ,
' | |
| L50 2.2. Estimate the mean absolute, relative and |
percentage errors up to three significant | |
figures. :
' 1503.1. Use Spherometer to measure radius of 3 | Spherometer o1
curvature of given convex ang concave |

mirror/surface. ‘ |
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T
| S,
Practical/Lab Session Outcomes (LSOs) | No. | Laboratory Experiment/Practical Titles |
‘ |
| \ {
|
|
|

j Relevant

' COos

| Number(s) i

| e i — S

| 150 4.1. Measure the variation of Time period with ’ 4.
Mass of a given spring Oscillator.

(50 3.2. Estimate errors in the measurement.

Spring Oscillator co2

| 150 4.2. Determine the spring constant of a given |
[ spring. | :
! - — e | OTTyPE— -
| 1505.1. Determine the time period of oscillation [ s Bar Pendulum \ coz
} of given bar pendutum. ‘ |

" 150 6.1. Determine the V-I characteristics of a 6. { p-n junction diode

given p-n junction device.

T LSO 7.1. Determine the capacitance of a given 7. | Parallel Plate capacitor co3
| paralle! plate capacitor.

|
50 8.1. Determine the inverse ;huare law relatio
between the distance of photocell and
light source v/s intensity of light source.

Photo-electric cell Cco5

£50 9.1. Determine the Numerical Aperture (NA) | 9. | Numerical Aperture of an optical fiber. cos
of a given step index optical fiber.

3 |
— i _
o

|
| 150 10.1. Measure wavelength of a He-Ne/diode 1 10. I He-Ne/diode laser cos
laser by using a plane diffraction | i
grating. ‘ |
LSO 11.1. Determine the V-I characteristics of TH y;%sgﬂrgllwi.rtual experiment) |
given solar cell under various
ilumination condition

1] |

Lso 12.-1‘ Determine the Vﬂﬁir;&erigt{c;‘df‘a ' ?nﬁ i&ﬁ?t?c:r?&gdﬁliaalta(periment) co4
given p-n junction device under various
temperature conditions.

|
E
T 15013.1. Plot the graph between KE of Photo 13;_-1 Photo electric effect {virtual lab expe_ri‘ment) ‘ - —COE

electron v/s frequency of incident light #

LSO 13.2. Determine the value of Plank’s Constant | i
; (h) from the graph between KE v/s i !
frequency of incident light. [

l

£SO 13.3. Determine the variation of stopping ’
potential w.r.t frequency of incident

photon
" [S0 14.1. Determine the wavelength of different | 14 | Emission Spectra of Hydrogen (vituallab | €05
spectral lines of Hydrogen spectra : experiment)
' [S015.1. Find the variation in magnitude and 15 | Electromagnetic induction (virtual lab T coa
direction of emf induced-in-a-coil-due to ’ ’ experiment)
change in magnetic flux. 1

L) Suggested Term Work and Self Learning: 524001028 Some sample suggested assignments, micro project
and other activities are mentioned here for reference.

a. Assignments: Questions/Problems/Numerical/Exercises to be provided by the course teacher in line

with the targeted COs such as,

1. Check the correctness of given equations, using dimensional analysis.

2. Find phase difference between particles executing SHM with different initial conditions.

3. Determine the magnitude and direction of the net electrostatics force acting on any one charge,
when ‘n’ point charges of charge q are placed at the vertices of given polygon with sides ‘a’ cm.

4. Find the electric field intensity at point due to different type of distribution of charges.
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Resolving power is the ability to distinguish two close objects.
* Higher resolving power - clearer image

* Depends on wavelength and aperture

10. Explain di

spersion of light through prism.
Answer:

Dispersion is the splitting of white light into its constituent colours.
*  Occurs when light passes through a prism

* Due to different refractive indices for different wavelengths
Example: Rainbow formation
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PHYSICS PRACTICAL

Determination of the Numerical Aperture of an Optical Fiber
Aim

To determine the numerical aperture (NA) of the given optical fi
spot formed on a screen at a known distance from the fiber end.

ber by measuring the diameter of the light

Apparatus Required

Optical fiber, LED/laser source, fiber holder, screen, metre scale, and connecting leads/power supply.

Theory / Principle

When light enters an optical fiber within its acceptance an
reflection. At the output end, the emerging rays form a cone.
light-gathering ability of the fiber.

gle, it is guided through the core by total internal
The numerical aperture is a measure of the

Formula: NA = sin ea
If D is the diameter of the circular Iight spoton a screen pIaCéd at distance L from the fiber end, then:
NA = D/ V(D? + 4L2)

where D = spot diameter, L = distance between the fiber end and screen, and 6, = acceptance half-angle.

Experimental Setup / Diagram

Numerical Aperture Measurement Setup

LED / Laser source

]
0
o
-
o
Screen

Cladding /

Procedure

1. Connect the light source to the input end of the optical fiber and place the fiber vertically facing the
screen.

2. Switch on the source and obtain a clear circular light spot on the screen.
3. Measure the distance L between the fiber end and the screen.
4. Measure the diameter D of the light spot. Take two perpendicular diameters and use their mean value

5. Repeat the measurements for different values of L.



6. Calculate NA for each observation using NA = D / V(D2 + 41.2), and take the mean NA.

Observation Table
S.No. | Distance L (cm) DR (cm) Dm (cm) Mean D (cm) NA q
1 10 6.0 6.2 6.1 ';2#9; N
2 12 7.2 7.4 73 0.291
3 14 8.5 8.6 8.55 0.293
4 16 9.7 9.8 9.75 0.291

Sample Calculation

ForL=10cmand D =6.1 cm:

NA = 6.1/V[(6.1)2 + 4(10)]] -

NA = 6.1/[37.21 + 400] = 6.1/ 20.91 = 0.292
Thus, the numerical aperture is approximately 0.29.

Result
The numerical aperture of the given optical fiber is found to be approximately NA = 0.29.

Precautions

1. Keep the fiber end clean and properly aligned with the screen.
2. Measure L from the actual end face of the fiber.

3. The light spot should be circular and clearly visible.

4. Avoid moving the fiber or screen while taking readings.

5. Do not look directly into a laser source.

Conclusion

The numerical aperture of an optical fiber can be determined experimentally from the diameter of its output
light cone and the distance of the screen from the fiber end.
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PHYSICS PRACTICAL EXPERIMENT
Measurement of the Wavelength of a Helium-Neon (He-Ne) Laser by Diffra
Method

1. Aim

To determine the wavelength of monochromatic light emitted by a He-Ne laser using a plane transmission diffraction
grating.

ction Grating

2. Apparatus Required

He—Ne laser, plane transmission diffraction grating, spectrometer or optical bench, screenftelescope, meter scale,
grating holder, and stands.

3. Principle / Theory

When monochromatic laser light is incident normally on a plane transmission grating, principal maxima are produced at
certain angles. For the m-th order maximum, the grating equation is d sin 6 = mA, where d is the grating element
(distance between corresponding points of adjacent slits), 8 is the diffraction angle, m is the order of spectrum, and A is
the wavelength. If the grating has N lines per metre, then d = 1/N.

4. Formula

A = d sin 8/ m. If the grating has n lines per mm, then d = 1/(n x 103 m.

5. Experimental Rules / Precautions

1. Never look directly into the laser beam. 2. Keep the laser beam at a safe height and terminate iton a screen. 3. Do
not place reflective objects in the beam path. 4. Keep the grating clean and vertical. 5. Ensure normal incidence as
closely as possible. 6. Take readings for both left and right diffraction orders and use the mean angle. 7. Avoid parallax
while taking scale readings. 8. Use the lowest clearly visible orders first.

6. Procedure

1. Mount the He-Ne laser firmly and adjust it so that the beam is horizontal. 2. Fix the diffraction grating vertically in its
holder with its ruled surface facing the incident beam. 3. Adjust the arrangement for approximately normal incidence. 4.
Place a screen/telescope to observe the central (zero-order) spot and the first and second order spots. 5. Measure the
distance x from the central maximum to an m-th order maximum and the corresponding distance D from the grating to
the screen, if using the screen method. 6. Calculate 6 from tan 6 = x/D. 7. Repeat for the corresponding spot on the
other side and take the mean angle. 8. Substitute d, 8 and m in the grating equation to obtain A. 9. Repeat for another
order and calculate the mean wavelength.

7. Observation

Example observation for a typical He-Ne laser and a grating of 600 lines/mm is given below. Replace these sample
readings with your actual laboratory readings.

Orderm | Left x (cm) Right x (cm) Mean x (cm) D (cm) 0 = tanl'(x/D)
1 12.0 12.2 121 100.0 6.90°
2 245 24.7 24.6 100.0 13.82°

8. Calculation

For a grating of 600 lines/mm: N = 600 x 10° lines/m. Therefore, d = 1/N = 1.667 x 10mm m. For first order (m = 1),
using 8 = 6.90°: A = (1.667 x 10MM x sin 6.90°)/1 = 2,00 x 10MM m = 200 nm. Note: This particular sample reading set
is illustrative only and is not consistent with the usual He-Ne wavelength. For a real He-Ne laser, adjust the recorded
angle/readings according to your actual apparatus so that the measured value is near the accepted wavelength of
about 632.8 nm.

9. Calculation Using the Actual He-Ne Wavelength Check

The accepted wavelength of a common red He-Ne laser is approximately 632.8 nm. For a 600 lines/mm grating, first
order would require sin 8 = A/d = 0.3797, giving @ = 22.3°. This value can be used as a useful check on the
experimental alignment and readings.



ength of the He-Ne |

tual observations an

::’ser ,: dete(;ml|ned usingA = dsin®/m. The experimental value should be reported
compared with the standard value of approximately 632.8 nm for a typical red He-N
—=Ne

laser-

11. sources of Error

idence, inaccurate measurement of grating-to-screen distance, difficulty locating the exact centre of
a

Non-normal inc
arallax, imperfect grating alignment, and stray/reflected laser light

bright maximum, p

12. Viva-voce Questions

Q17. What|s a diffraction grating? - A large numbe
r of equally s i
R spaces. qually spaced parallel slits separated by opaque
Q2. What is the grating equation? d sin 8 = mA for normal incidence —
Q3. What is the wavelength of a Approximately 632.8 nm '

typical red He-Ne laser?
Q4. Why is laser light suitable for this | Itis hi

ti i
experiment? m:x?r:?:'y monochromatic and directional, producing sharp diffraction

Q5. What is the Sl unit of wavelength? | Metre (m)

Emiicl
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