




  Diploma in Electrical Engineering                                     Semester -I                                                                                       SBTE, Bihar                      

Page- 3  

I) Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level and 

session level and their attainment by the students through Classroom Instruction (CI), Laboratory Instruction 

(LI), Term Work (TW) and Self Learning (SL). Students are expected to demonstrate the attainment of Theory 

Session Outcomes (TSOs) 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 like Green skills, 

Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge System (IKS) and others must be 

integrated appropriately. 

 

J) Theory Session Outcomes (TSOs) and Units: T2400102B                  

Major Theory Session Outcomes (TSOs) Units  

 

Relevant 

COs 

Number(s) 

TSO 1a. Distinguish between fundamental and 

derived physical quantity. 

TSO 1b. Estimate the errors in the measurement of 

given physical quantity. 

TSO 1c. Derive dimensional formula of given 

physical quantity.  

TSO 1d. Apply dimensional analysis for inter 

conversion of units. 

TSO 1e. Establish relation among physical quantities 

using dimensional analysis. 

TSO 1f. Use dimensional analysis to check the 

correctness of a given equation. 

 

 

Unit-1.0 Unit and Measurements 

 

1.1 Physical quantities, fundamentals and derived 

units and system of units  

1.2 Accuracy, precision and errors (systematic and 

random) in measurements, Method of 

estimation of errors (absolute and relative) in 

measurement, propagation of errors, 

significant figures  

1.3 Dimensions and dimensional formulae of 

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. 

1.5 Ancient astronomical instruments: Chakra, 

Dhanuryatra , Yasti and Phalaka yantra . (IKS)  

CO1 

 

 

 

 

 

 

TSO 2a. Explain the various terms related to SHM. 

TSO 2b. Distinguish between mechanical and 

electromagnetic waves with examples. 

TSO 2c. Differentiate between longitudinal and 

transverse waves with examples.  

TSO 2d. Find the relation between the terms used to 

describe wave motion. 

TSO 2e. Explain the principle of Superposition of 

waves 

Unit-2.0 Simple Harmonic and Wave Motion 

 

2.1 Periodic and Oscillatory Motion 

2.2  Simple Harmonic Motion (SHM): 

Displacement, velocity, acceleration, time 

period, frequency and their interrelation 

2.3 Types of waves: Mechanical and 

Electromagnetic, Transverse and longitudinal 

waves, wave velocity, frequency and wave 

length and their relationship, wave equation, 

amplitude, phase, phase difference, 

Superposition of waves 

 

CO2 

 

TSO 3a. Derive an expression for electric field 

experienced by electric charge in the 

vicinity of another electric charge(s). 

TSO 3b. Differentiate between electric potential 

and potential difference. 

TSO 3c. Apply Gauss’ law to find the electric field 

intensity due to charge bodies.  

TSO 3d. Describe factors affecting the capacitance 

of a given capacitor. 

TSO 3e. Find the expression for magnetic field 

caused by current carrying circular wire at 

the center. 

Unit-3.0 Electrostatics, Electromagnetism and 

Electric Current  

3.1 Electric Charge, Coulomb’s law, Electric field, 
Electric lines of force and their properties, 

Electric flux, Electric potential and potential 

difference, Electric dipole 

3.2 Gauss’ law, electric field intensity due to 

straight charged conductor, charged plane 

sheet and charged sphere 

3.3 Dielectric, Capacitance of capacitor (parallel 

plate), Factor affecting capacitance of 

capacitors 

3.4 Magnetic field and its units, Biot Savart Law 

Magnetic field due to current caring wire: 

CO3 
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Major Theory Session Outcomes (TSOs) Units  

 

Relevant 

COs 

Number(s) 

TSO 3f. Explain Faraday’s law of electromagnetic 
induction and Lenz’s with applications. 

TSO 3g. Explain the terms required to describe the 

AC current 

 

straight and circular wire, Lorentz force (force 

on moving charge in magnetic field)  

3.5 Magnetic flux, Faraday’s law of 
electromagnetic induction, Lenz’s law, Self and 
Mutual induction, eddy current, motional emf 

3.6 DC and AC currents, Average, rms and Peak 

value of AC current 

TSO 4a. Distinguish material on the basis of band 

gap. 

TSO 4b. Explain the various terms related to 

movement of charge carrier inside the 

semiconductors. 

TSO 4c. Explain the formation of depletion layer in 

a given pin junction. 

TSO 4d. Use V-I characteristic of explain the 

working of given p-n junction device.  

Unit-4.0 Semiconductor Physics 

 

4.1 Energy band and band gap, insulator, semi-

conductor, conductor 

4.2 Intrinsic and Extrinsic semiconductors, Drift 

velocity, drift and diffusion current, Mobility, 

current density, law of mass action. 

4.3 Depletion layer and barrier Potential, p-n 

junction and V-I characteristics, Half wave and 

full wave rectifier  

4.4 Photocells, Solar cells; working principle and 

engineering applications. 

 

CO4 

TSO 5a. Apply the concept of photoelectric effect to 

explain the of photonic devices. 

TSO 5b. Explain Laser, components of laser and its 

various engineering applications. 

TSO 5c. Explain propagation of light in optical fiber 

and applications of optical fiber.  

TSO 5d. Describe the properties of nanomaterials 

and its various applications. 

Unit-5.0 Modern Physics 

 

5.1 Photoelectric effect; threshold frequency, work 

function, Stopping Potential, Einstein’s 
photoelectric equation.  

5.2 Lasers: Energy levels, ionization and excitation 

potentials; spontaneous and stimulated 

emission; population inversion, pumping 

methods, types of lasers): He Ne Laser, p-n 

junction diode laser, engineering and medical 

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 

and dielectric properties) of Nanomaterials and 

its application, Bhasma (Ancient Ayurveda, IKS) 

CO5 

Note: One major TSO may require more than one Theory session/Period. 

 

K)   Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical: P2400102B 

Practical/Lab Session Outcomes (LSOs) 
S. 

No. 

Laboratory 

Experiment/Practical Titles 

Relevant 

COs 

Number(s) 

LSO 1.1. Use Vernier caliper to measure the known and 

unknown dimensions of a given small object. 

LSO 1.2. Estimate the mean absolute error up to two 

significant figures.  

1. 

 

 Vernier caliper  

 

CO1 

LSO 2.1. Use screw gauge to measure the diameter/ 

thickness of a given object. 

LSO 2.2. Estimate the mean absolute, relative and 

percentage errors up to three significant figures.  

2. Screw gauge 

 

CO1 

LSO 3.1. Use Spherometer to measure radius of curvature of 

given convex and concave mirror/surface. 

3. Spherometer CO1 
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