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Diploma in Electrical Engineering Semester - SBTE, Bihar

1)

J)

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 (Cl), Laboratory Instruction
(L), 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.

Theory Session Outcomes (TSOs) and Units: T2400102B

Major Theory Session Outcomes (TSOs) Units Relevant
COs

Number(s)
TSO 1a. Distinguish between fundamental and Unit-1.0 Unit and Measurements co1

derived physical quantity.

7SO 1b. Estimate the errors in the measurement of | -1 Physical quantities, fundamentals and derived

given physical quantity. units and system of units

TSO 1c. Derive dimensional formula of given 1.2 Accuracy, precision and errors (systematic and

physical quantity. random) in measurements, Method of
TS0 1d. Apply dimensional analysis for inter estimation of errors (absolute and relative) in
conversion of units. measurement, propagation of errors,

TSO le. Establish relation among physical quantities significant figures

using dimensional analysis. 1.3 Dimensions and dimensional formulae of

TSO 1f. Use dimensional analysis to check the physical quantities, Principle of homogeneity of

correctness of a given equation. 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)

TSO 2a. Explain the various terms related to SHM. Unit-2.0 Simple Harmonic and Wave Motion Cco2

TSO 2b. Distinguish  between mechanical  and

electromagnetic waves with examples. 2.1 Periodic and Oscillatory Motion

2.2 Simple Harmonic Motion (SHM):
Displacement, velocity, acceleration, time
period, frequency and their interrelation

TSO 2d. Find the relation between the terms used to | 2.3 Types of waves: Mechanical and

describe wave motion. Electromagnetic, Transverse and longitudinal
waves, wave velocity, frequency and wave
length and their relationship, wave equation,

TSO 2c. Differentiate between longitudinal and
transverse waves with examples.

TSO 2e. Explain the principle of Superposition of

waves
amplitude, phase, phase difference,
Superposition of waves
TSO 3a. Derive an expression for electric field Unit-3.0 Electrostatics, Electromagnetism and co3
experienced by electric charge in the Electric Current
vicinity of another electric charge(s). 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

Gauss’ law, electric field intensity due to
straight charged conductor, charged plane

TSO 3b. Differentiate between electric potential
and potential difference.

TSO 3c. Apply Gauss’ law to find the electric field 32
intensity due to charge bodies.

TSO 3d. Describe factors affecting the capacitance sheet and charged sphere
of a given capacitor. 3.3 Dielectric, Capacitance of capacitor (parallel
TSO 3e. Find the expression for magnetic field plate), Factor affecting capacitance of
capacitors

caused by current carrying circular wire at

the center. 3.4 Magnetic field and its units, Biot Savart Law

Magnetic field due to current caring wire:
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given convex and concave mirror/surface.

Diploma in Electrical Engineering Semester - SBTE, Bihar
Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number(s)
TSO 3f. Explain Faraday’s law of electromagnetic straight and circular wire, Lorentz force (force
induction and Lenz’s with applications. on moving charge in magnetic field)
TS0 3g. Explain the terms required to describe the | 3-> Magnetic flux, Faraday’s law of
AC current electromagnetic induction, Lenz’s law, Self and
Mutual induction, eddy current, motional emf
3.6 DCand AC currents, Average, rms and Peak
value of AC current
TSO 4a. Distinguish material on the basis of band Unit-4.0 Semiconductor Physics coa
gap.
TSO 4b. Explain the various terms related to 4.1 Energy band and band gap, insulator, semi-
movement of charge carrier inside the conductor, conductor
semiconductors. 4.2 Intrinsic and Extrinsic semiconductors, Drift
. i i i velocity, drift and diffusion current, Mobility,
TSO 4c. Exp?laln tf'\e'form.atlon of depletion layer in current density, law of mass action.
a given pin junction. 4.3 Depletion layer and barrier Potential, p-n
TSO 4d. Use V-l characteristic of explain the junction and V-I characteristics, Half wave and
working of given p-n junction device. full wave rectifier
4.4 Photocells, Solar cells; working principle and
engineering applications.
TSO 5a. Apply the concept of photoelectric effect to | Unit-5.0 Modern Physics CO5
explain the of photonic devices.
TSO 5b. Explain Laser, components of laser and its 5.1 Photoelectric effect; threshold frequency, work
various engineering applications. function, Stopping Potential, Einstein’s
) ) o o photoelectric equation.
TS0 5c. Explain p_rop.agatlon Of_l'ght.m optical fiber |55 |asers: Energy levels, ionization and excitation
and applications of optical fiber. potentials; spontaneous and stimulated
TSO 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 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)
Note: One major TSO may require more than one Theory session/Period.
K) Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical: P2400102B
Relevant
Practical/Lab Session Outcomes (LSOs) - . Laboratory . COs
No. Experiment/Practical Titles
Number(s)
LSO 1.1. Use Vernier caliper to measure the known and 1. | Vernier caliper co1
unknown dimensions of a given small object.
LSO 1.2.  Estimate the mean absolute error up to two
significant figures.
LSO 2.1. Use screw gauge to measure the diameter/ 2. Screw gauge Co1
thickness of a given object.
LSO 2.2. Estimate the mean absolute, relative and
percentage errors up to three significant figures.
LSO 3.1. Use Spherometer to measure radius of curvature of | 3. | Spherometer co1
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Inits: T2400102B

Unit-1.0 Unit and Measurements

1.1 Physical quantities, fundamentals and derived
units and system of units

Accuracy, precision and errors (systematic and

rahdom} in measurements, Method of
estimation of errors (absolute and relative) in
measurement, propagation of errors,
significant figures

Dimensions and dimensional formulae of
pnysical guantities, Principle of homogeneity of
dimension in an equation

Applications of dimensions: conversion from
one system of units to other, corrections of
equations and derivation of simple equations.
Ancient astronomical instrume b

anuryatra , Yasti and Phalaka ya
Unit-2.0 Simple Harmonic and Wave Motion

Periodic and Oscillatory Motion

Simple Harmonic Motion (SHM):
Displacement, velocity, acceleration, time
period, frequency and their interrelation
Types of waves: Mechanical and
Electromagnetic, Transverse and longitudinal
waves, wave velocity, frequency and wave
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ANCIENT ASTRONOMICAELINSTRUMENTS :-

IN

ANCIENT TIME, INDIANS WERE USING

ASTRONOM

CAL INSTRUMENTS BASED ON SIMPLE

MECHAN

ISM TO MEASURE DISTANCE OF HUGE

QBJECTS, F

EIGHT OF HUGE OBJECT, HORIZONTAL

AND VERTICAL ANGLES, PQSITIONS OF STARS A PEAR.

/

BHASKARACHARYA WAS ONE OF THE POPULAR
7 INDIAN ASTROLOGER .




FOLLOWING ARE THE ASTRONOMICAL
MEASUREMENT INSTRUMENTS:-

@ {2t
, l_w. Q}M (jw\«kﬂﬂ—l"\ap«?@m\ o)
L= a&-«

» 2. Dhanuryatra ytantra

———

» 3. Yasti Yantra and 9

» 4. Phalaka yantra
y e /-\
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“There are seventeen instruments in order to determine time, namely:

the dhanus (semi-circle instrument),

the rurva-golaka (quarant),

the cakra (circle instrument),

the yasn (staff),

the sanku (gnomon),

the ghartika (clepsydra),

the kapalaka (“"bowl”, the hemispherical sundial),

the karrrari (“'scissors’™, a kind of eguatorial sundial), and

the pitha (“seat”, a horizontal circle with a vertical gnomon).

And also (10) water, (11) compasses (12) plumb line, (13) set square, (
shadow, (15) midday, (16) the sun, and (17) the latitude. Among them, these ei
instruments are accessories for the purpose of knowing ume.




* 1. Chakra yantra :- W @

* One of the ancient astronomical instruments i.e. Disk instrument of
_———————— e —— ST p—
Bhaskaracharya is also known as Chakra yantra:. ) :0

D e ————

_//ILis also called as disk machine.

It is used for finding boundaries of planets'and Stars using angular terms.

It is used for[angular margég Fj @ @

Chakra Yantra is also used to measure tlme

Natta, Unnatta (Sanskrit) means the method to determine time from Shadow in
—— TEE—

e ——— .
a_rld for measurement of day ;< b oA

Chakra Yantra is also used.to measure altitude_ i.e. Height of the place from sea

level, ZEnith‘distance of sumi.e. Angular distance, to determine longitude of

planets i.e. Average angular-position of planet. —
T

&

[ —— —




Construction of chakra yantra is a simple wooden disk having hole at the
centre

Hole diameter is such that the stick should fix vertically into the disk.

Normaly height of the stick is approximately equal to diameter of the disk.

Chain is fixed at the centre

Many times this disk is in the suspended position










2) Dhanu Yantra :- /\,

=

Dhanu Yantra is known as chaapa Yantra.
— —— "

Chaapa is Sanskrit name means Semicircle.
e —— ———

Dhanu Yantra is also called as Semicircular disk machine.
ey

It is used for measurement of vertical angle.
—

Dhanu Yantra fixed arrow stick along the diameter of Semicircular|dfs

ALthe centre of this disk string or chain with plumb bob is attached.

The Vertical angular movement of arrow stick is noticed by plumb string position.




Dhanu Yantra is used to measure _:-

1)Height of terrestrial objects
2)diameter of the earth.

3)Circumference of earth
4)Diameter of moop.

5)Distance between moon and earth
6) For measurement of height of teﬁestrwcts like hill, tree.

Initially arrow stick is focusedon the top of the object and then at the
bottom of the object.

The vertical angle is used to measure height of the object using
trigonometric formulae sine, cos etc.




("

* 3) Yasti Yantra

* Yasti Yantra was developed by the great mathematician and astronomer
Bhaskaracharya.

—

@i Yantra is also knows as Dhi Yantra or Stick machine of Bhaskaracharya.

* |tis also knows as cross staff.

* Yasti is a sanskrit word ond English meaning is stick Or rod or bar.

* By using Yasti yantra we can measure height of huge object on the earth, tree,
hill, small mountain

—




4. Phalak yantra :- é
Phalak Yantra is a board or plate for finding time from Suns altitude.

The altitude angle means angle which guides to know how sun appears in the

sky. \ NN

Altitude angle is the angle between imaginary line joining observer to sun
and horizontal plane on earth.

Some Phalak Yantra with pin and indeX arm for derermining ti
altitude, to find time after after sunrise.

Phalak Yantra is a flat plate having hole at the centre.

Sunlight passes through this hele and incident on a marked surface
angle of inclination of sun is determined.

Bhaskaracharya developed phalak yantra to measure hour angle.
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Offline & Online

Online -- Download
Technical Classes
App from PlayStore

Polytechnic Semester + J.E.
ForME, CE, EE, ECE; CSE
BCECE LEET Entrance Exam
Polytechnic Entrance Exam

Contact - 93347 89450/ 91555 63777

N4 o Offline -- Technical Classes, Rajiv Nagar, Patna-24
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