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6731                             ELECTRICAL CIRCUITS – II
	T
	P
	C

	3
	3
	4


AIMS

· To provide knowledge and skill (to apply complex algebra) for the solution of AC circuits.

· To develop knowledge and skill on resonance by varying inductance, Capacitance and frequency.

·  To develop concept on poly phase balanced power system.

·  To acquire skill in measuring line and phase quantities in three phase supply.

· To assist in acquainting the concept of poly phase unbalanced power system.

· To develop the concept of non-sinusoidal waves.

SHORT DESCRIPTION

Complex algebra − application to AC circuits; RLC Parallel circuits; Expression for power and VAR;series resonance; Parallel resonance ; Poly phase system – 3-phase interconnection; Star connected system; Delta connected system; Balanced Power System; Unbalanced power system; Non-sinusoidal waves.

DETAIL DESCRIPTION

Theory :

1. Understand the application of complex algebra in RLC parallel circuit.

1.1 
Compute the value of parameters of RLC parallel circuit in                                                           

      

rectangular form of notation and polar form of notation.

1.2
Draw vector diagram of RLC parallel circuit.

1.3 
Solve problems on RLC parallel circuit.

1.4 
Solve problems on RLC series parallel AC circuit in rectangular                                                                          

form of notation and polar form of notation.

1.5 
Define admittance, susceptance and conductance.

1.6 
Mention the units of admittance, susceptance and conductance.

1.7
Find the impedance, admittance, current and voltage in RLC parallel                                                      

circuit.

1.8
Draw impedance/admittance triangle of RLC parallel circuit.

1.9 
Solve problems on series parallel AC circuit in rectangular form                                                                          

of notation and polar form of notation.

2. Understand the concept of power calculation on AC circuit.

2.1.
Express the calculation of power employing complex form.

2.2. 
Calculate VAR employing complex form.

2.3. 
Explain the conjugate method of calculating real & reactive power.

2.4. 
Sketch wave diagram for power of different AC circuits.

3. Understand the principle of resonance in series circuit.

3.1
State resonance.

3.2. 
State resonance in series circuit.

3.3.
State various ways of securing resonance in series circuit.

3.4.
Explain resonance with curve when varying frequency.

3.5.
Determine resonance frequency in series circuit.

4. Understand the effect of bandwidth and Q-factor in series resonance.

4.1 
Describe the resonant curve and bandwidth in series resonance.

4.2 
Explain the effect of frequency upon reactance of the series resonance

circuit.

4.3 
Show the graphical representation of series resonance.

4.4 
Explain resonance with curve when varying inductance.

4.5 
Explain resonance with curve when varying capacitance.

4.6 
Define Q-factor of a series resonance circuit.

4.7
Solve problems related to series resonance.

4.8 
List the applications of series resonance.

5. Apply the principle of resonance in parallel circuit.

5.1. 
State resonance in parallel circuit.

5.2.
Describe the resonant curve and bandwidth in parallel resonance.

5.3.
Determine the resonance frequency in parallel circuit with R-L and RC

branch.

5.4. 
State the condition for resonance in parallel circuit with L & R in one

 
branch and C only in other.

5.5. 
Show the graphical representation of parallel resonance.

6. Understand the effect of bandwidth and Q-factor in parallel resonance.

6.1 
Define dynamic impedance and current magnification.

6.2 
Describe the effect of Q-factor and bandwidth in parallel resonance

circuit.

6.3
List the applications of series and parallel resonance.

6.4 
Express mathematical deduction of the exact and approximate 

formula for parallel resonance.

6.5 
Solve problems on parallel resonance.

6.6 
Compare resonance in series circuit with that in parallel circuit.

POLYPHASE SYSTEM

7. Understand the concept of poly phase power system.


7.1. 
Explain the term poly phase AC system.

7.2. 
List the advantages of poly phase power system over single-phase

power system.

7.3. 
State the generation of poly phase emf.

7.4. 
Sketch the wave diagram for a poly phase power system.

7.5. 
Draw vector diagram for a poly phase power system.

8. Understand the concept of expressing poly phase power system.

8.1. 
State the meaning of double subscript notation.

8.2. 
Identify the phase sequence of poly-phase system.

8.3. 
State the effects of reverse phase sequence.

8.4. 
Explain the methods of checking phase sequence.

8.5. 
Sketch the phase sequence diagram of 3-phase power system.

9. Understand the concept of poly phase for interconnection.

9.1. 
State possible ways of interconnection of 3-phase power system.

9.2. 
Sketch the circuit diagram of star connected 3-phase 3-wire system.

9.3.
List the application of 3-phase 3-wire star connected power system.

9.4. 
Sketch the circuit diagram of 3-phase 4-wire star connected power

system.

9.5. 
List the application of 3-phase 4-wire star connected power system.

9.6. 
Draw the vector diagram of 3-phase 4-wire star connected power

system.

9.7. 
Express the relation between line and phase quantities of voltage and

current in a balanced 3-phase 3-wire star connected power system.

9.8. 
Simplify the relation between line and phase quantities of voltage and

current in a balanced 3-phase 4-wire star connected power system.

10. Understand the concept of star connected power system.

10.1. 
Identify neutral wire in a 3-phase star connected system.

10.2.
Express the current in the neutral wire in an unbalanced 3-phase 4-

wire star connected system.

10.3. 
Draw the phasor diagram of 3-phase 4-wire star connected system.

10.4. 
Express the formulae IL = IP and VL = 
[image: image1.wmf]3 Vp

10.5. 
Calculate volt-ampere, power and power factor in a balanced 3-phase

4-wire star connected power system.

10.6. 
Solve problems on star connected (balanced and unbalanced) power system.

11. Understand the concept of delta connected power system.

11.1. 
Sketch the circuit diagram of 3-phase delta connected power system.

11.2. 
Draw the vector diagram of a 3-phase delta connected power system.

11.3.
Express the deduction of the formula VL = VP and IL = 
[image: image2.wmf]3 IP for delta

connected power system.

11.4. 
Express the relation between line and phase current & voltage in a

delta connected power system.

11.5. 
Calculate the volt-ampere, power and power factor in a 3-phase delta

connected power system.

11.6. 
Solve problems on delta connected balanced power system.

11.7. 
Compare the advantages of star connected system with those of delta

connected power system.

12. Understand the concept of unbalanced power system.

12.1. 
State the meaning of unbalanced power system.

12.2.
Explain Fortescue`s theorem.

12.3. 
Explain the positive sequence power system.

12.4.
Explain the negative sequence power system.

12.5. 
Explain the zero sequence power system.

12.6. 
Explain the neutral current of unbalanced system.

12.7. 
Solve problems related to unbalanced system.

NON-SINUSOIDAL WAVES

13.Understand the principle of non sinusoidal waves.

13.1 
State non-sinusoidal waves.

13.2 
Explain non-sinusoidal waves as the sum of sine and cosine waves                                                            

of different frequencies with graphical and mathematical representation.

13.3 State harmonics. 

13.4 Explain harmonics in the Y-system.

13.5 Explain harmonics in the     -system

14. Understand power of non-sinusoidal waves.

14.1 
Calculate effective value of non-sinusoidal wave.

14.2 
Explain power due to non-sinusoidal voltage and current.

14.3 
Calculate volt-ampears due to non-sinusoidal voltage and current.

15. Understand power factor of non-sinusoidal waves.


15.1 
Explain power factor due to non-sinusoidal waves.

15.2 
Explain equivalent sine wave of non-sinusoidal wave.

15.3 
Explain addition and subtraction of non-sinusoidal wave.

15.4 
Solve problems related with non-sinusoidal wave.

Practical :

1.
Determine resonance frequency and draw resonance curve from RLC series circuit. by changing frequency , Inductance, Capacitance.

1.1
Sketch the circuit diagram for RLC series resonance.

1.2
Select equipment, tools and materials for the experiment.

1.3
Connect the circuit according to the sketch.

1.4
Check all connection points before actual operation.

1.5
Record the readings from the meter applying power supply to the circuit.

1.6
Find the value of current, resistance, inductive reactance, capacitive reactance and impedance.

2.
Determine resonant frequency in RLC parallel circuit and draw of resonance curve.

2.1 
Sketch the circuit diagram for RLC parallel resonance.

2.2 
Select equipment, tools and materials for the experiment.

2.3 
Connect the circuit according to the sketch.

2.4 
Check all connection points before actual operation.

2.5 
Record the data from the meter applying power supply to the circuit.

2.6 
Find current, resistance, inductive reactance, capacitive reactance and impedance.

2.7 
Sketch the resonance curve with the frequency as abscise and current, resistance, inductive rectance, capacitive reactance and impedance as ordinate.  

3. Demonstrate poly-phase system and phase sequence.

3.1 
Sketch the circuit diagram of poly-phase system and phase sequence.

3.2 
Select equipment, tools and materials for the experiment.

3.3 
Switch on the poly-phase system of your laboratory.

3.4
Measure the phase voltages by voltmeter.

3.5 
Observe the phase voltages by oscilloscope.

3.6 
Compute phase sequence.

3.7 
Note down the observations.

4. Measure line and phase voltage & current in 3-phase star connected inductive load.

4.1 
Sketch the circuit diagram for 3-phase star connected load.

4.2 
Select the tools, instrument and materials required for the experiment.

4.3 
Connect the circuit according to the circuit diagram.

4.4 
Check all connection points before connecting the power supply to the

circuit.

4.5 
Record the readings of the instruments.

4.6 
Compare the recorded values with calculated values.

4.7 
Note down the observations.

5. Measure line and phase current & voltage in 3-phase delta connected

 inductive load.

5.1 
Sketch the circuit diagram for 3-phase delta connected load.

5.2 
List the tools, instrument and materials required for the experiment.

5.3 
Connect the circuit according to the circuit diagram.

5.4 
Check all connection points before connecting the power supply to the

circuit.

5.5 
Record the readings of instruments.

5.6 
Compare the recorded values with calculated values.

5.7 
Note down the observations.

6. Construct vector diagram by measuring current, voltage and power in a

     balanced 3-phase star connected inductive load.

6.1 
Sketch the circuit diagram for measuring power by 3-watt meters of a

3-phase star connected system.

6.2 
Select equipment, tools and materials required for the experiment.

6.3 
Connect the circuit according to the circuit diagram using proper equipment.

6.4 
Check all connection points, equipment and instruments before actual operation.

6.5 
Record the readings from the meters connected in the circuit.

6.6 
Calculate the power from the formula

Pt = W1 + W2 + W3 and 3VpIp Cos θ

6.7 
Draw the vector diagram using relevant data as obtained.

6.8 
Note down the observations.

7. Construct vector diagram by measuring current, voltage and power in a

     balanced 3-phase delta connected inductive load.

7.1 
Sketch the circuit diagram for measuring power by 3-watt meter method in a 3-phase delta connected load.

7.2 
Select equipment, tools and materials for the experiment.

7.3 
Connect the circuit according to the circuit diagram.

7.4 
Check all connections before actual operation.

7.5 
Record the reading from the meters used in the circuit.

7.6 
Calculate the power from the formula

Pt = W1 + W2 + W3 and Pt = 
[image: image3.wmf]3 VLIL Cosθ

7.7
Draw the vector diagram using relevant data.

7.8 
Note down the observations.

8. Measure power and neutral current in a 3-phase, 4-wire unbalanced system.

8.1 
Sketch the circuit diagram for measuring power and neutral current in 3-p
hase 4-wire unbalanced load.

8.2 
Select equipment, tools, instrument and materials for the experiment.

8.3 
Construct the circuit according to the circuit diagram.

8.4 
Check all connections & instruments before actual operation.

8.5 
Record the readings from the meters used in the circuit.

8.6 
Calculate the power and neutral current.

8.7 
Calculate the phase angles.

8.8 
Note down the observations.

9. Measure line and phase voltage and current of a 3-phase star connected

    capacitive load.

9.1
 Sketch the circuit diagram for measurement of line and phase voltage

 
and current of a 3-phase star connected capacitive load.

9.2 
Select equipment, tools and materials required for the experiment.

9.3 
Construct the circuit as per diagram with proper instrument.

9.4 
Record the readings from the meters used in the circuit.

9.5 
Calculate the line and phase voltage & current from the formula

IL = IP and VP = EQ \F(VL,(3) 
9.6 
Note down the observations.

10. Measure line and phase current and voltage in 3-phase delta connected

      capacitive load.

10.1 
Sketch the circuit diagram for measuring line and phase voltage and

current of a balanced 3-phase delta connected capacitive load.

10.2 
Select tools, instruments and materials required for the experiment.

10.3 
Build up the circuit according to the circuit diagram.

10.4
Record the readings from the meters.

10.5 
Calculate the line and phase voltage and current from the formula

VL = VP and IL = 
[image: image4.wmf]3  IP.

10.6 
Note down the observations.

11 Measure 3-phase power by 3-watt meter method in a balanced 3-phase

     star connected capacitive load.

11.1 
Sketch the circuit diagram for measuring 3-phase power by 3-watt

meter method of a balanced 3-phase star connected capacitive load.

11.2 
Select tools, instrument and materials required for the experiment.

11.3
Build up the circuit according to the circuit diagram.

11.4 
Check all connections before actual operation.

11.5 
Record the readings from the meters.

11.6 
Calculate the power from the formula

Pt = W1 + W2 + W3 and Pt = 
[image: image5.wmf]3 VLILCosθ

11.7
Draw the vector diagram using relevant data as obtained.

11.8 
Note down the observations.

12. Measure 3-phase power by 3-watt meter method in a balanced 3-phase

 delta connected capacitive load.


12.1 
Sketch the circuit diagram for measuring 3-phase power by 3-watt

meter method in a balanced 3-phase delta connected capacitive load.

12.2 
Select equipment, tools and materials required for the experiment.

12.3 
Connect the circuit according to the circuit diagram.

12.4 
Check all connection points before connecting to the power supply.

12.5 
Record the readings from the meters.

12.6 
Calculate the power from the formula

Pt = W1 + W2 + W3 and Pt = 
[image: image6.wmf]3 VLILCosθ

12.7 
Draw the vector diagram using relevant data as obtained.

12.8 
Note down the observations.

13. Perform star-delta conversion in a power system.

13.1 
Draw the circuit diagram of a balanced 3-phase star and delta

connection.

13.2 
Select equipment, tools and materials for the experiment.

13.3 
Build up the circuit for star connection.

13.4 
Check all connection points before actual operation.

13.5 
Record the readings form the meters connected in the circuit.

13.6 
Calculate the equivalent values of impedance in delta connection.

13.7 
Build up a circuit with equivalent values of impedance in delta connection.

13.8 
Record the reading for delta connection.

13.9 
Compare the result.

13.10 
Note down the observations.

REFERENCE BOOKS
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                                               – B. L Theraja.

2. Introduction to Electrical Engineering

                                              – V. K. Mehta.

3. AC Circuit

                                             – Corcoran.
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BASIC ELECTRONICS


T
P
C 

2
3
3

OBJECTIVES

· To provide understanding soldering technique and color code. 

· To provide understanding and skill on the basic concept of semiconductor and to identify physically a range of semiconductor diodes. 

· To develop comprehensive knowledge and skill on special diodes and devices. 

· To develop the abilities to construct different rectifier circuits. 

· To provide understanding of the basic concept and principle of transistor and to identify physically a range of transistor. 

· To provide understanding and skill on the basic concept of logic gates. 

· To provide the understanding skill on using Electronic measuring and testing equipment.

SHORT DESCRIPTION

Color code and soldering; Semiconductor; P-N junction diode; Special diodes and devices; Power supply; Transistor; Transistor amplifier; Logic gates Electronic measuring and test equipment. 

DETAIL DESCRIPTION 

Theory:

1
Understand the Concept of soldering and Color Code.

1.1 Define soldering.

1.2 Describe the different types of solder.

1.3 List the things needed in soldering.

1.4 Mention the properties of a good soldered joint.

1.5 Describe the functions and construction of (i) Single sided, (ii). Double sided & (III) Multi layered Printed circuit board.

1.6 Mention the function of resistor, capacitor and inductor in electronic circuits.

1.7 Describe the procedure of determining the value of Capacitor, & Resistor using numeric and color code.

2 Understand the Concept of Semiconductor.

2.1 Define Conductor, Semiconductor and Insulator.

2.2 Describe Semiconductor with atomic structure.

2.3 Describe the effect of temperature on conductivity of Semiconductor.

2.4 Explain the energy band diagram of Conductor, Semiconductor and Insulator.

2.5 Classify Semiconductor.

2.6 Describe the generation & recombination of hole and electron in Intrinsic Semiconductor.

2.7 Define doping, P-type & N-Type material, covalent bond, majority & minority charge carrier.

2.8 Explain the characteristics of Carbon, Gallium Arsenide/Phosphide.

3 Understand the Concept of P-N Junction Diode

3.1 Define PN junction diode

3.2 Describe the formation of depletion layer in PN junction.

3.3 Discuss potential barrier, drift & diffusion current and their physical significance.

3.4 Mention the behavior of PN junction under forward and reverse bias.

3.5 Explain the forward & reverse current voltage (IV) characteristics of PN junction diode.

3.6 Explain the effect of temperature Si & Ge diode characteristics

3.7 Define (i) static resistance (II) Dynamic resistance, (III forward breakdown voltage and (II) Reverse break down voltage.

3.8 Draw the equivalent circuit of PN junction diode.

3.9 Describe the specification of diode.

4 Understand the DC power supplies.

4.1 Define dc power supply.

4.2 Mention the importance of dc power supply.

4.3 Define rectification and rectifier.

4.4 Explain the operation of Half wave, Full wave and Bridge rectifier.

4.5 Discuss ripple factor & efficiency and TUF of Half wave, Full wave and Bridge rectifier.

4.6 Explain the operation of different types filter circuits with wave shape.

4.7 Define regulated and unregulated power supply.

4.8 Describe the block diagram of a typical regulated dc power supply.

5 Understand the Concepts of Special diode.

5.1 Define Zener break down.

5.2 Describe the operation of Zener diode.

5.3 Explain IV characteristics of Zener diode.

5.4 Describe the application of Zener diode in (i) voltage stabilization,  (ii) meter protection and  (II) peck clipper circuits.
5.5 Describe the construction operation and application of  (I) Tunnel diode (II) varactor diode (III) Schottky diode (iv) Step-Recovery diode (v) PIN diode, (vi) LED      (vii) LCD (viii)  photo diode (ix) Solar cell.

5.6 Describe the construction operation and application of (i) DIAC (ii) TRIAC and (iii) SCR.

6 Understand the construction and operation of Bipolar Junction Transistor (BJT)

6.1 Define Transistor.

6.2 Describe the construction PNP and NPN Transistor.

6.3 State the biasing rules of BJT.

6.4 Explain the mechanism of current flow of PNP and NPN Transistor.

6.5 Establish the relation among Base, Emitter and Collector current (IE = IC + IB)

6.6 Draw the three basic transistor configuration circuits (CB, CC, CE).

6.7 Describe current amplification factor α , β  and (.

6.8 Establish the relation among α , β  and (.
6.9 Solve problem related to IE, IC, IB, α , β  and (.

7 Understand the concept of BJT Amplifier
7.1 Define (i) Amplifier (ii) Amplification and (III) Gain

7.2 Mention the classification of Amplifier.

7.3 Describe the principle of operation of a common emitter (CE) Amplifier.

7.4 Draw DC & AC equivalent circuits of the CE amplifier circuit.

7.5 Mention the formula of (i) input resistance (ii) Output Resistance (iii) Current gain (iv) Voltage gain and (v) power gain.

7.6 Solve problem related to different gain resistance. 

8 Understand the main feature of digital electronics

8.1 Describe the difference between analog and digital signal.

8.2 State the advantage of digital system.

8.3 Define logic gate.

8.4 Describe the basic operation of logic gates AND, OR, NOT NAND, NOR, XOR & XNOR.

8.5 Prepare truth table of logic gates AND, OR, NOT NAND, NOR, XOR & XNOR.

9 Understand the Electronic measuring and testing equipment

9.1 Define AVO meter.

9.2 Describe the procedure of measuring current, voltage and resistance using AVO meter.

9.3 List the control knobs of Oscilloscope.

9.4 Explain the procedure of measuring frequency and voltage using Oscilloscope.

9.5 Mention the function of (i) Function Generator (ii) Logic Probe (iii) Semiconductor Tester.

Practical : 

1 Show skill in identifying the electronic components.  

1.1 Observe the electronic components board and read the manuals. 

1.2 Identify the different types of resistors with their values, tolerance and wattage. 

1.3 Identify the different types of potentiometers with their values, & wattage. 

1.4 Identify the different types of capacitors with their values, dc working voltages and types. 

1.5 Identify the different types of diodes & rectifiers with the numbers and specifications. 

1.6 Identify the different types of transistors and thyristors with their number and specifications. 

1.7 Identify the different types of LED’s, IC’s and miniature relays with their number & specification. 

1.8 Identify different types of transformer with their specification. 

1.9 Identify different inductors with their values & current ratings. 

1.10 Study the printed circuit boards. 

1.11 Sketch the symbols of components used in electronic circuits. 

1.12 Describe the basic function of each component. 

1.13 Write a report on above activities.

2 Show skill in electrical measurement.

2.1 Perform simple voltage and current measurements on basic series and parallel resistor circuits using the following instruments. 

a) Voltmeters and ammeters 

b) AVO meters 

c) Digital multimeter 

d) Basic CRO 

3 Show skill for determining the values of different resistors and capacitors  with the help of color code. 

3.1 Select color code resistors & capacitors of different values. 

3.2 Identify the colors and their numerical numbers. 

3.3 Determine the value of resistors with tolerance. 

3.4 Determine the value of capacitors and dc working voltage. 

3.5 Write a report on above activities. 

4 Show skill in performing soldering. 

4.1 Select wires (single strand and multi strand) and cut wires to required length. 

4.2 Select soldering iron, soldering tag and soldering lead. 

4.3 Remove wire insulation to required length.

4.4 Clean and tin both iron and work piece. 

4.5 Use a tinned iron in order to transfer adequate heat to the joint. 

4.6 Joint two singles stranded wires mechanically and solder. 

4.7 Joint two multi-strand wires mechanically and solder. 

4.8 Perform soldering exercise for making three dimensional wire frame. 

4.9 Sketch and write a report on the job.

5 Show skill in soldering & desoldering of electronic components and wires to the other components and circuit boards. 

5.1 Select electronic components, wires and PCB. 

5.2 Determine the rating of the soldering iron suitable for the work piece. 

5.3 Clean and tin  both iron & work piece. 

5.4 Feed new soldering materials to the tinned and heated joint, in order to produce  a correctly soldering. 

5.5 Check the quality of soldering. 

5.6 Clean and tin iron and de-solder the joint and components. 

5.7 Use solder suckers and solder braid for de-soldering. 

5.8 Write a report on the Job. 

6 Show skill in checking the semi-conductor diode. 

6.1 Collect a range of semi-conductor diodes and manufactures literature. 

6.2 Select the digital multimeter and set the selector switch to ohm range. 

6.3 Determine the specification of semi-conductor diode. 

6.4 Compare the determined specification with that of manufactures literature. 

6.5 Measure forward & reverse resistances of the diode. 

6.6 Identify p and p side of the diode. 

6.7 Determine the condition of the diode. 

7 Show skill in sketching forward and reverse characteristics curves of a semiconductor diode. 

7.1 Select meter, power supply, components and materials. 

7.2 Complete circuit according to circuit diagram for forward bias. 

7.3 Check all connections. 

7.4 Measure forward bias and corresponding forward current. 

7.5 Record results in tabular form. 

7.6 Connect circuit according to circuit diagram of reverse bias. 

7.7 Measure reverse bias and corresponding reverse current. 

7.8 Record results in tabular form. 

7.9 Sketch the curves form data. 

8 Show skill in sketching waves of half wave rectifier circuit.

8.1 Select meter, component, oscilloscope and materials. 

8.2 Complete circuit of a half wave rectifier according to circuit diagram. 

8.3 Check the circuit before operation. 

8.4 Measure the input and output voltage and observe wave shapes in the oscilloscope.

8.5 Sketch the output voltage wave shape. 

9 Show skill in sketching waves of full wave center tapped rectifier circuit. 

9.1 Select meter, component, oscilloscope and materials. 

9.2 Complete a full wave rectifier circuit according to circuit diagram. 

9.3 Check the circuit supply & polarity of supply. 

9.4 Measure the input & output voltages and observe wave shapes in the oscilloscope. 

9.5 Sketch the output voltage wave shape. 

9.6 Compare the result with half-wave rectifier circuit. 

10 Show skill in constructing full wave bridge rectifier. 

10.1 Select meter, component, oscilloscope and materials. 

10.2 Build the circuit  according to the circuit diagram. 

10.3 Check the circuit. 

10.4 Measure the input and output voltage. 

10.5 Observe wave shape. 

10.6 Compare the result with other rectifiers. 

11 Show skill in identifying the bipolar junction transistor. 

11.1 Select pnp & npn bipolar junction transistors. 

11.2 Take DMM and manufacture’s literature of transistor. 

11.3 Identify transistor legs. 

11.4 Measure base-emitter, base-collector, forward and reverse resistance. 

11.5 Determine the specifications with help of manufacturer’s literatures. 

11.6 Identify pnp & npn transistor. 

12 Show skill in determining input and output characteristics of a transistor in common emitter connection. 

12.1 Select component, AVO meters, circuit board and required materials. 

12.2 Construct the circuit. 

12.3 Adjust the biasing voltage to appropriate point. 

12.4 Record input and output voltage and current.

12.5 Plot the curve with recorded data. 

13 Show skill in testing special diodes. 

13.1 Select different types of special diodes. 

13.2 Set the AVO meter in the ohm scale. 

13.3 Measure resistances for each of two terminals. 

13.4 Determine the condition (good and bad). 

13.5 Determine the different terminals. 

14 Verify the truth tables of different types of logic gates. 

14.1 Select the specific gate. 

14.2 Prepare the experimental circuit. 

14.3 Adjust the power supply. 

14.4 Verify the truth table. 

REFERENCE BOOKS : 
1. A Text Book of Applied Electronics
- R.S. SEDHA

2. Principles of Electronics   

- V. K. Mehta

3. Basic Electronics (Solid Stater)

- B. L. Theraja

4. Electronic Devices and  Circuit Theory
- ROBERT BOYLESTAD

- LOUIS NASHELSKY
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OBJECTIVES

To develop skill on spreadsheet applications.

To develop skill on creating graphs.

To assist in the efficient use of database packages.

To develop skill on computerized  database management.

To develop skill on programming with database management.

SHORT DESCRIPTION

Spreadsheet Analysis Package: Applications of spreadsheet; Using worksheet; Apply formula and functions in worksheet; Creating & printing graphs; Create simple macros.

Database management package: Creating the database; Editing the database; Searching the records; Customizing the data entry form; Creating the query; Arranging the records; Generating reports.

Database management language: Creating a command file; Writing simple database program using decision-making commands.

DETAIL DESCRIPTION

SPREAD SHEET ANALYSIS PACKAGE:

1
Apply the basic skills of a spreadsheet software package


1.1
Run a spreadsheet software package.

1.2
Identify and use different areas (working area, border area, control panel, mode indicator, and status indicator) of the worksheet screen.

1.3
Identify the function of different keys (typing key, calculator key, text key, cursor key, etc.)of the keyboard.

1.4
Move around the worksheet using keys and combination of key.

1.5
Identify and use the on-screen help facility.

1.6
Identify and use the types of data, numbers, labels and formula.

1.7
Demonstrate menus, submenus, pop-up menu, etc.

2
Manage workbooks and windows.


2.1
Make and use workbooks.


2.2
Access different types of files.


2.3
Open files as read only.


2.4
Demonstrate the options for saving files.


2.5
Display a workbook in more than one window.


2.6
Work with more one workbook.

2.7
Close a workbook.

3
Create a worksheet and use simple commands.


3.1
Activate entries in a worksheet.


3.2
Use edit key (F2) to correct or to modify entries.


3.3
Activate the command menus and select commands.


3.4
Save the worksheet.


3.5
Exit from spreadsheet .


3.6
Retrieve a previously saved worksheet. 


3.7
Modify the worksheet.


3.8
Save a modified worksheet.

4
Apply formula, function and using templates.


4.1
Use simple formulae to solve arithmetical computation.


4.2
Use arithmetical operators in formula.


4.3
Edit formula.


4.4
Use mathematical function to solve simple equations.


4.5
Make and use workbook templates.


4.6
Make changes in existing workbook templates


4.7
Validate numbers, dates, times & text.


4.8
Show custom validation.

5
Solve engineering problems  using formula and functions

5.1
Use mathematical functions to compute trigonometric values, absolute values, random number, square root, logarithmic values, etc for solving engineering problems.

5.2
Use logical functions to perform an operation depending on a condition in engineering problem.

5.3
Use statistical function to compute summation, average, minimum value, maximum value, etc in engineering problem.

6
Work with cell pointer to a particular cell.


6.1
Use GOTO key to move the cell pointer to particular cell.

6.2
Use the ABSOLUTE KEY to change cell address from one from to another in formula or in functions.

6.3
Enter range in formulae or in functions by typing directly or by using cell pointer.

6.4
Create a range name.

6.5
Use range name in formula & functions.

6.6
Copy, Move &  Erase cell range. 

7
Format a worksheet.

7.1
Change the width of a column, a range of column, and change the columns  width globally.


7.2
Insert blank columns and blank rows in a worksheet.


7.3
Delete columns and blank rows in a worksheet.

7.4
Format the display of data of a worksheet globally or by referring a range of cells (e.g. currency format, exponential format, comma format, etc.).

7.5
Format the display of data and of a worksheet globally or referring of cells.

7.6
Protect worksheet, function, formula, important text and unprotect a range for entering entries.

7.7
Work with window for viewing worksheet in different ways and freeze rows or columns.

7.8
Create, change and delete a style.

8
Exercise on  Sorting, Searching and Worksheet Printing.


8.1
Create a database program

8.2
Sort a database in different ways.

8.3
Search a record from the database using search criteria.

8.4
Extract records from the database that match a given criteria.

            8.5       Delete records that a given criteria from the database using available  

                      database commands.
            8.6
Show the Print Preview and adjust Page setup option.

8.7
Create and use page headers of footers.

8.8
Set print area, print titles and different print option


8.9
Print portion of  worksheet  and multiple worksheets


8.10
Print ranges from different worksheets on the same pages.

9
Create and Print graphs.

9.1
Create bar, line, X-Y and pie graphs.


9.2
Add color, titles, legend, gird and levels to the graph.


9.3
Add visual impact with colors.


9.4
Create linked pictures.


9.5
Save the graph and assign names to different graphs of a single worksheet.


9.6
Print graphs (low or high quality graphs.)


9.7
Plot graphs using a plotter using different colors.

9.8
Change graphs size, print & plot them.

10
Create Macros and using macro commands.

10.1
Create simple macros (e.g. to change the width of a cell, to format a cell  

            display, to erase a range of cells etc.) using keystroke commands.

10.2
Create a macro to convert values into labels vice versa.

10.3
Create a macro for inserting blank rows between two rows of data in a worksheet.

10.4
Create a macro for deleting the inserted blank rows in a worksheet.

DATABASE MANAGEMENT PACKAGE:

11
Create the new database.

11.1
Identify the practical database in real world.

11.2
Identify the fields and records of a database.

11.3
Identify the different phases of database design.
11.4
Collect the data form a typical field.

11.5
Determine the category of a typical field.

11.6
Design a typical Paper- pencil database form raw data.

11.7
Run a generalized database management package and identify its display 

            Screen

11.8 
Identify the different options of the selected packages.

11.9 
Use the on-screen help facilities of DBMS package

11.10
Create and  save the table structure.

12
Change the table structure and edit database.

12.1
Modify and  Edit the table structure.

12.2
Verify the structure (i.e. data of update, number of records. etc)

12.3
Enter or append the new records in the database.

12.4
Use the key combinations for editing.

12.5
Use the available options to edit fields.

12.6
Delete unwanted records and files.

12.7
Save & close database file.

12.8
Use different modes to append and edit records of database.

13
Search, display and arrange the records of database.


13.1
View a database using list and display command


13.2
Retrieve the database records with different conditions.


13.3
Search within a field.


13.4
Keep the track of specific records.


13.5
Keep the database up-to-date.

13.6
Sort a database on single or multiple fields.

13.7
Sort with qualifier (i.e. sort with specific subset of records).

13.8
Index the database on single or multiple fields.

13.9
Use the function to index on different field types.

13.10
Use the commands for selective indexing and to control the order of records.

14
Create the customized data entry form.


14.1
Draw a typical data entry screen with paper-pencil work.


14.2
Design the screen with all fields.


14.3
Move the field to make the entry form logical and easy to use.

14.4
Change the field width.

14.5
Add or delete field (if necessary).

14.6
Change the display characteristics of fields.

14.7
Use picture functions template and range to format the displayed data.

14.8
Use different options and commands in design menu.

14.9
Draw lines and boxes on the form.

15
Create the query.

15.1
Display and identify query design screen.

15.2
Build a simple query

15.3
Save & apply the query.

15.4
Use the query design menu options.

15.5
Use the symbols and operators to build query.

15.6
Search the records with matching on two or more fields.

15.7
Select the records within range using range operators.

15.8
 Find the records with inexact and complex matching.

15.9
 Sort the records within queries.

16
Generate the custom reports.

16.1
Send the reports to the screen or to a file.

16.2
Use the print menu options and dos-prompt options.

16.3
Produce a quick and selective report.

16.4
Plan the design of the report.

16.5
Design a custom columnar report.

16.6
Find the parts of a report specification.

16.7
Make the changes to the report specification.

16.8
Save & run the report.

17
Work with multiple database and relationship.

17.1
Merge the data form one file to another.

17.2
View 
the files to relate two or more database files.

17.3
Set up the relationship.

17.4
Modify the relationship.

17.5
Create the report from relational database.

DATABASE MANAGEMENT LANGUAGE:

18
Create a simple command file using expression and function.

18.1
Identify the database editor.

18.2
Use the commands to assign different types of data values to variables.

18.3
Save the memory variable.

18.4
Display the memory variable.

18.5
Release & restore the memory variable.

18.6
Use the mathematical expression.

18.7
Use the mathematical, relational, logical and string operators.

18.8
Use the common function such as EOF, BOF DATE, UPPER & LOWER< CTOD, DTOS, SPACE, TRIM, STR, etc. in command file.

18.9
Use the commonly use commands such as SET TALK, SKIP, RETURN in command file.

18.10
Use the commands to display a string of characters and wait for user response.

18.11
Use commands to display or print text.

19
Design & write simple programs.

19.1
Identify the basic steps to design a program.

19.2
Write the pseudocode for simple program.

19.3
Convert the pseudocode into actual program code.

19.4
Verify & documents the simple program.

19.5
Save the command file and then exit.

19.6
Run the program.

20
Use the decision making commands in Programs.

20.1
Use DO WHILE ---- ENDDO, IF ---- ENDIF and DO CASE ---- ENDCASE to control program flow.

20.2
Use SCAN ---- ENDSCAN command instead of DO WHILE ---- ENDDO.

20.3
Use IF, ELSE and ENDIF commands to branch to the part the program.

20.4
Use nested IF ---- ENDIF statements.

20.5
Write simple program using decision making commands.

20.6
Use immediate IF function.

20.7
Write simple program using immediate IF function.

20.8
Use CASE ---- ENDCASE statement instead more than three IF ---- ENDIF statements.

20.9
Use the EXIT, CANCEL, WAIT and ZAP command in database program.

20.10
Use macro function within programs.
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AIMS

· To make understand the basic concept and techniques of composition and resolution of vectors and computing the resultant of vectors. 

· To enable to use the knowledge of gradient of a straight line in finding speed, acceleration etc.

· To enable to use the knowledge of conic in finding the girder of a railway bridge, cable of a suspension bridge and maximum height of an arch.

· To provide ability to apply  the knowledge of differential calculus in solving problem like slope, gradient  of a curve, velocity, acceleration, rate of flow of liquid etc.

· To enable to apply the process of integration in solving practical problems like calculation of area of a regular figure in two dimensions and volume   of regular solids of different shapes. 

SHORT DESCRIPTION

Vector



: Addition and subtraction, dot and cross product.  

Co-ordinate Geometry
: Co-ordinates of a point, locus and its equation, straight lines, circles and conic.

Differential Calculus
: Function and limit of a function, differentiation with the help of limit, differentiation of functions, geometrical interpretation of  EQ \F(dy,dx) , successive differentiation and Leibnitz theorem, partial differentiation.

Integral Calculus
: Fundamental integrals, integration by substitutions, integration by parts, integration by partial fraction, definite integrals.

DETAIL DESCRIPTION


Vector

1 Apply the theorems of vector algebra.

1.1 Define scalar and vector.

1.2 Explain null vector, free vector, like vector, equal vector, collinear vector, unit vector, position vector, addition and subtraction of vectors, linear combination, direction cosines and direction ratios, dependent and independent vectors, scalar fields and vector field.

1.3 Prove the laws of vector algebra.

1.4 Resolve a vector in space along three mutually perpendicular directions

1.5 solve problems involving addition and subtraction of vectors.

2 Apply the concept of dot product and cross product of vectors.

2.1 Define dot product and cross product of vectors.

2.2 Interpret dot product and cross  product of vector geometrically.

2.3 Deduce the condition of parallelism and perpendicularity of two vectors.

2.4 Prove the distributive law of dot product and cross product of vector. 

2.5 Explain the scalar triple product and vector triple product.

2.6 Solve problems involving dot product and cross product.

CO-ORDINATE GEOMETRY  

3 Apply the concept of co-ordinates to find lengths and areas.

3.1 Explain the co-ordinates of a point.

3.2 State different types of co-ordinates of a point.

3.3 Find  the distance between two points (x1, y1) and (x2, y2 ).

3.4 Find the co-ordinates of a point which divides the straight line joining two points in certain ratio.

3.5 Find the area of a triangle whose vertices are given.

3.6 Solve problems related to co-ordinates of points and distance formula.

4 Apply the concept of locus.

4.1 Define locus of a point.

4.2 Find the locus of a point.

4.3 Solve problems for finding locus of a point under certain conditions.

5 Apply the equation of straight lines in calculating various parameter.

5.1 Describe the equation  x=a and y=b and slope of a straight line.

5.2 Find the slope of a straight line passing through two point (x1, y1,) and (x2, y2 ).

5.3 Find the equation of straight lines:


i)  
Point slope form.


ii)  
Slope intercept form.


iii) 
Two points form.


iv) 
Intercept  form.


v)  
Perpendicular form.

5.4 Find the point of intersection of two given straight lines.

5.5 Find the angle between two given straight lines.

5.6 Find the condition of parallelism and perpendicularity of two given straight lines.

5.7 Find the distances of a point from a line.

6 Apply the equations of circle, tangent and normal in solving problems.

6.1 Define circle, center and radius .

6.2 Find the equation of a circle in the form:


i)  
x2 + y2 =a 2 


ii) 
(x ( h) 2 + (y ( k) 2 =a 2 


iii) 
x 2 + y 2 + 2gx + 2fy + c=0

6.3 Find the equation of a circle described on the line joining (x1, y1) and (x2, y2).

6.4 Define tangent and normal.

6.5 Find the condition that a straight line may touch a circle.

6.6 Find the equations of tangent and normal to a circle at any point.

6.7 Solve the problems related to equations of circle, tangent and normal.

7. Understand conic or conic sections.

7.1
Define conic, focus, directrix and eccentricity.

7.2
Find the equations of parabola, ellipse and hyperbola.

7.3
Solve problems related to parabola, ellipse and hyperbola.

DIFFERENTIAL  CALCULUS

FUNCTION AND  LIMIT

8. Understand the concept of functions and limits.

8.1 Define constant, variable, function, domain, range and continuity of a 
function.

8.2 
Define limit of a function

8.3 
Distinguish between f(x) and f(a).

8.4
Establish        i)  lim    EQ \F(sinx,x) =1




   x
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9. Understand differential co-efficient and differentiation.

9.1 
Define differential co-efficient in the form of

 EQ \F(dy,dx)        =    lim      EQ \F(f(x+h)-f(x),h) 
                              h
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9.2 
Find the differential co-efficient of algebraic and trigonometrical functions 
from first principle.

10. Apply the concept of differentiation.

10.1 State the formulae for differentiation:


i)  
sum or difference 

        
ii)  
product


iii)  
quotient

    
iv)  
function of function


v)  
logarithmic function



Find the differential co-efficient using the sum or difference

formula, product formula and quotient formula. 

10.2 Find the differential co-efficient function of function and logarithmic 
function.

11. Apply the concept of geometrical meaning of   EQ \F(dy,dx) 
11.1 Interpret  EQ \F(dy,dx)  geometrically.

11.2 Explain  EQ \F(dy,dx)  under different conditions

11.3 Solve the problems of the type:


A circular plate of metal expands by heat so that its radius increases at the rate of 0.01 cm per second. At what rate is the area increasing when the radius is 700 cm ?

12 Use Leibnitz’s theorem to solve the problems of successive differentiation.

12.1 Find 2nd, 3rd and 4th derivatives of a function and hence find   n-th derivatives.

12.2 
Express Leibnitz’s theorem

12.3 
Solve the problems of successive differentiation and Leibnitz’s theorem.

13 Understand partial differentiation.

13.1 Define partial derivatives.

13.2 State formula for total differential.

13.3 State formulae for partial differentiation of implicit function and homogenous function.

13.4 State Euler's theorem on homogeneous function. 

13.5 Solve the problems of partial derivatives.

INTEGRAL CALCULUS

14 Apply fundamental indefinite integrals in solving problems.

14.1 Explain the concept of integration and constant of integration.

14.2 State fundamental and standard integrals.

14.3 Write down formulae for:

i)  Integration of algebraic sum.

ii)  Integration of the product of a constant and a function.

14.4 Integrate by method of substitution, integrate by parts and by partial fractions. 

14.5 Solve problems of indefinite integration.

15 Apply the concept of definite integrals.

15.1 Explain definite integration.

15.2 Interpret geometrically the meaning of  
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15.3 Solve problems of the following types:
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AIMS

· To provide a foundation in scientific principles and processes for the understanding and application of technology.

· To develop an understanding of fundamental scientific concepts through investigation and experimentation.

· To provide a common base for further studies in technology and science.

· To develop the basic knowledge of modern physics.

Short  description 

Thermometry; Calorimetry, Expansion of materials (effect of heat); Heat transfer; Nature of heat and its mechanical equivalent; Engine.
Principles of light and Photometry; Reflection of light;  Refraction of light ; lens. 
Concept  of Electron and photon; structure of atom,  Theory of Relativity. 

Detail  description 

Theory :

1. 
Thermometry 

1.1 Define heat and temperature.

1.2 Mention the units of measurement of heat and temperature.

1.3 Distinguish between heat and temperature.

1.4 Identify the sources of heat.

1.5 Identify the range of the Celsius scale determined by the boiling point and melting point of water

1.6 Compare the Celsius scale, Roamer scale, Fahrenheit scale, Kelvin scale and Rankin scale of temperature measurement.

1.7 State the construction and graduation of a mercury thermometer.

1.8 Describe the operation of different types of thermometers (e.g., maximum and minimum thermometer, clinical thermometer).

2. 
 Heat capacity of materials (calorimetric)

2.1       State the heat as a form of energy.

2.2
Define specific heat capacity. 

2.3
State SI units of measurement of specific heat capacity as J/Kgc0 or J/Kgk0.

2.4
Define thermal capacity and water equivalent. 

2.5
Differentiate between thermal capacity and water equivalent.

2.6
Mention the specific heat capacity of different materials.

2.7
Prove the total heat gained by an object is equal to the sum of the heat lost by all the surrounding objects.

2.8.1 Identify specific latent heat as the energy consumed or liberated when water vaporizes or condenses and when ice melts or freezes. 

2.8.2 Explain the effects of a change in pressure on the melting point and boiling point of water. 

2.9       Define various kinds of specific latent heat. 

2.9.1 Determine the latent heat of fusion of ice and latent heat of vaporization of water.

3. 
Effects of heat on dimension of materials

3.1 Show that different materials change in size at different amounts with the same  heat source.

3.2 Explain the meaning of differential expansion in bimetallic strip, thermostats, compensated pendulum etc.

3.3 Explain the methods of overcoming problems caused by the expansion of materials in buildings, machinery, railway  lines and bridges.

3.4 Define the co-efficient of linear, superficial and cubical expansion of solids.

3.5 Mention the units co-efficient of linear, superficial and cubical expansion of solids.

3.6 Mention the linear, Superficial and cubical expansion of a range of common engineering materials. 

3.7 Define real and apparent expansion of liquid. 

3.8 Define and explain the co-efficient of real and apparent expansion of liquid. 

3.9 Distinguish between the co-efficient of real and apparent expansion of liquid. 

3.10 Determine the co-efficient of real and apparent expansion of liquid. 

4. 
Heat transfer 

4.1 Identify the phenomenon of heat transferring from hot bodies to cold bodies.

4.2 Explain the methods of heat transfer by conduction, convection and radiation with examples of each type of transfer.

4.3 Define thermal conductivity (K) & rate of heat transfer.


State the SI units of thermal conductivity as  EQ \F(w,mk)   or   EQ \F(w,mc) 
4.4 List the factors which determine the quantity of heat (Q) flowing through a material.

4.5 Show that the quantity of heat flowing through a material can be found from Q =  EQ \F(KA ((H ( (C)t,d)  

4.6 Outline the properties of materials which give thermal insulation.

4.7  Explain Characteristics of radiant heat energy. 

4.8 Describe Emissive power and absorptive power of radiant heat.

4.9 State Stefan-Boltzman Law,

4.10 State Newton’s law of cooling.

4.11 State wiens law.

4.12 Explain Green house effect. 

5.
 Nature of heat and its mechanical equivalent

5.1 Describe the caloric theory and kinetic theory of heat.

5.2 State the drawbacks of the caloric theory of heat.

5.3 Explain the mechanical equivalent of heat.

5.4 Explain the first law of thermodynamics .

5.5 Explain Isothermal and adiabatic change.

5.6 Explain Specific heat of a gas, Molar specific heat or molar heat capacity. 

5.7 Relate between pressure and volume of a gas in adiabatic Change i, e;PV(=const. 

5.8 Difference between CP and Cv for an ideal gas (CP-Cv=R)

6.
 2nd  law of thermodynamics 

6.1 State and Explain Reversible process and irreversible process.

6.2 State & explain 2nd law of  thermodynamics  

6.3 Explain heat engine.

6.4 Explain the principle of work of a heat engine. 

6.5 Identify thermal efficiency of a heat engine.

6.6 Explain the working principles of internal combustion and external combustion   engines (with fair sketches)

6.7 Distinguish between internal combustion engine and external combustion engine. Entropy : Definition, unit and significant. 

6.8 Explain Change of entropy in a reversible and irreversible process. 

6.9 Give an example of increase of entropy in irreversible process. 

7. 
Preliminaries of light and photometry

7.1 Define light, medium (transparent, translucent, opaque), luminous & non-luminous bodies, parallel, convergent & divergent rays, beam.

7.2 Show the travel of light in straight line.

7.3 Define photometry, luminous intensity, luminous flux, brightness and  illuminating power.

7.4 Mention the units of luminous intensity, luminous flux, brightness and  illuminating power.

7.5 Mention relation between luminous intensity & illuminating power.

7.6 Explain inverse square law of light.

7.7 Describe the practical uses of light waves in engineering.

8. Reflection of light

8.1 Define mirror (plane & spherical ), image (real & virtual) and magnification of images.

8.2 Describe the reflection of light.

8.3 State the laws of reflection of light.

8.4 Express the verification of laws of reflection.

8.5 Define pole, principal  axis, center of curvature, radius of curvature, principal focus in case  of  concave & convex mirrors.

8.6 Find the relation between focal  length & radius of curvature of  a concave & convex mirror.

8.7 Express the general equation of concave and convex mirror.

9.
refraction of light

9.1
Define refraction of light Give examples of refraction of light

9.2
State the laws of refraction and  Express the verification of laws of refraction

9.3
Define absolute and relative refractive index and  Relate absolute and relative refractive index

9.4 Explain the meaning of total internal reflection and critical angle and Relate total  internal reflection and critical angle.

9.5 Give examples of total internal reflection.

9.6 Describe refraction of light through a prism.

9.7 Express the  deduction of the relation between  refractive index, minimum deviation and angle of the prism.

9.8 Explain Dispersion of light.

9.9 Define lens and mention the kinds of lens.

9.10 Define center of curvature, radius of curvature, principal axis, 1st and 2nd Principal focus, optical center and power of lens.  

9.11 Express the deduction of the general equation of lens (eoncave & convex).

9.12 Define Combination of two thin lenses and equivalent lens. 

9.13 Identify and List uses of lens. 

10. Electron and photon : 

10.1 Describe Electrical conductivity of gases.

10.2 Describe Discharge tube.

10.3 Cathode ray : Definition and its properties

10.4 X-ray : Definition, properties & uses

10.5 Discuss Photo electric effect  .

10.6 Derive Einstein’s photo electric equation 

11.
Structure of atom : 

11.1 Atomic models : Thomson, Rutherford and Bohr model.

11.2 Bohr Hydrogen atom & the theory of hydrogen spectra  .

11.3 Define and explain Radio activity. 

11.4  Describe Radio active rays. 

11.5 Deduce radioactive decay law.

11.6 Define half-life & mean life of radioactive atoms. 

11.7 Define nuclear fission & fusion. 

12. 
Theory of relativity :

 12.1
Express the theory of relativity. 

 12.2
Mention different Kinds of theory of relativity.

 12.3
Explain special theory of relativity and its fundamental postulate.   

 12.4
Deduce Einstein’s mass -energy relation 

Practical:

1. Compare the operation of common thermometers.

2. Determine the co-efficient of linear expansion of a  solid by Pullinger’s apparatus.

3. Measure the specific heat capacity of various substances.(Brass, steel).

4. Determine the latent heat of fusion of ice. 

5. Determine the water equivalent by calorimeter.

6. Compare the luminous intensity of two different light sources.  

7. Verify  the laws of reflection. 

8. Find out the focal length of a concave mirror.

9. Determine the refractive index of a glass Slab.

10. Determine the angle of Minimum deviation and refractive index of a glass prism by using  I-D graph. 
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D‡Ïk¨ t

1|
fvlv `¶Zv mg~‡ni (Language skills) cÖv‡hvwMK †hvM¨Zv AR©b |

2|
evsjv mwnZ¨ cVb- cvV‡bi gva¨‡g evOvjx RvZxqZv‡eva, †`k †cÖg, ˆbwZKZv, gy³wPšÍv I g~j¨ †ev‡ai D‡b¥l NUv‡bv| 

msw¶ß weeiYx t

evsjv fvlv t gvZ…fvlv I m„RbkxjZv ; Mí, KweZv,  cÖeÜ, bvUK I Dcb¨vm msKjb Ges evsjv fvlv ixwZi wewfbœZv evbvb NwUZ mgm¨v I D”PviY ixwZ weiPb I cÎ iPbv| 

wek` weeiYx  t 

1 
evsjv fvlvi wbfz©j cÖ‡qvM t 

K) evsjv fvlv t fvlvi msÁv, evsjv fvlvi DrcvwË I µg weKvk, evsjv fvlv ixwZ- mvay, PwjZ ixwZ I AvÂwjK ev Dcfvlv (msÁv, ˆewkó, cv_©K¨ I D`vniY)

L) evsjv evbvb I D”PviY wewa t ¯^ieY©, e¨ÄbeY© I hy³ e‡Y©i MVb †KŠkj, bvg,D”PviY I D`vniY; evsjv GKv‡Wgxi cÖwgZ evbvb ixwZ RvZxq wk¶vµg I cvV¨ cy¯ÍK †ev‡Wi evbvb ixwZ; D”PviY ixwZ I D”PviY  m~Î-evsjv D”Pvi‡bi ixwZ mg~n, eûj cÖPwjZ wKQy k‡ãi evbvb I D”PviY evbv‡bi Aïw×, ev‡K¨ c‡`i c`-cÖ‡qvM I c` web¨v‡m fyj, mvay I PwjZ ixwZi wgkªYRwbZ fyj| 

M) weiPb t fvem¤cÖmviY, mvivsk I mvigg©; cÖwZ‡e`b iPbv|  

N) cÎ iPbv t e¨w³MZ, mvgvwRK, `vßwiK, msev`cÎ cÖKvk Dc‡hvMx, ¯§viK wjwc, gvb cÎ; Av‡e`b cÎ--cÖvwZôvwbK,  PvKzwii Av‡e`b, Rxebe„ËvšÍ BZ¨vw`| 

2 
evsjv mvwnZ¨ t

K) KweZv

· e½ fvlv-- gvB‡Kj gaymyab `Ë 

· ‡mvbvi Zix -- iex›`ªbv_ VvKzi

· gvbyl-- KvRx bRi“j Bmjvg 

· evsjvi gyL Avwg †`wLqvwQ-- Rxebvb›` `vk

L) †QvU Mí t

· ‡LvKveveyi cÖZ¨veZ©b --iex››`ª VvKzi

· g‡nk -- kir P›`ª P‡Uªvcva¨vq 

· GKz‡ki Mí -- Rwni ivqnvb

M) cÖeÜ   t

· Aa©v½x -- †eMg †iv‡Kqv mvLvIqvZ †nv‡mb 

· Rxeb I e„¶ -- †gvZv‡ni †nv‡mb †PŠayix 

· ms¯‹…wZ - Aveyj dRj 

N) GKvw¼Kv 

gvbyl -- gybxi †PŠayix  

O) gyw³hy‡×i Dcb¨vm t (†h †Kvb GKwU)

· Av¸‡bi cikgwb- ûgvq~b Avn‡g` 

· Rbbx mvnwmbx - 1971 --Avwbmyj nK 

1. wba©vwiZ e³…Zv t wewf&b RvZxq w`em welqK -- weRq w`em, GKz‡k †deª“qvwi, AvšÍR©v©wZK gvZ…fvlv w`em, ¯^vaxbZv w`em, 15 AvM÷-RvZxq †kvK w`em, †g w`em| 

cÖvwZôvwbK  e³…Zv Ñ bevMZ wk¶‡Ki eiY, we`vqx QvÎ‡`i D‡Ï‡k¨ e³…Zv, wk¶v gš¿x/ gnvcwiPvjK/ †Pqvig¨vb Gi AvMgb Dcj‡¶ e³…Zv| 

2. Ave„wË t

· evukx -- iex›`ªbv_ VvKzi

· KvÛvix ûwkqvi -- KvRx bRi“j Bmjvg 

· nvq wPj--Rxebvb›` `vk

· cÖwZ`vb -- Rmxg DwÏb 

· wmuwo - myKvšÍ fÆvPvh©

· †Zvgv‡K cvIqvi Rb¨ †n ¯^vaxbZv --kvgmyi  ingvb 

· eY©gvjv Avgvi `ytwLbx eY©gvjv -kvgmyi ingvb 

· wPwV w`I - gnv‡`e mvnv| 

3. weZK©  t 

· weÁvb Avk©xe©v` bv Awfkvc| 

· QvÎ ivRbxwZ wbqš¿bB cÖK…Z MYZš¿ cÖwZôvi c_|

· Bs‡iwR gva¨g wk¶v c×wZ RvZxqZv‡eva I †`k‡cÖg m„wói cÖavb AšÍivq| 

· cÖhyw³i weKvkB cÖK…wZ webv‡ki GKgvÎ KviY| 

· ms¯‹…wZB AvaywbK gvby‡li ag©| 

· gyw³hy‡×i †PZbvB Amv¤cÖ`vwqK evsjv‡`k cÖwZôvi g~jgš¿| 

· AvKvk ms¯‹…ywZ hye mgv‡Ri ˆbwZK Ae¶‡qi g~j KviY| 

· Pvj‡Ki AmZ©KZvB moK `yN©Ubvi cÖavbZg KviY| 

4. Dcw¯’wZ e³…Zv t

welqe¯‘ Db¥y³| 

5. cÖwZ‡e`b Dc¯’vcb t

· D×©Zb KZ©…c‡¶i Kv‡Q Dc¯’vcb 
· msev`c‡Î cÖKv‡ki Rb¨ †cÖiY
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OBJECTIVES

To provide opportunity to acquire knowledge and understanding on : 

· importance of civics and its relationship with other social sciences 

· the relationship of an individual with other individuals in a society

· social organizations, state and government

· rule of law, public opinion and political parties

· UNO and its roles

· the basic concepts and principles of economics and human endeavor in the economic system.

· the realities of Bangladesh economy and the current problems confronting the country.

· the role of Diploma Engineers in industries.

· occupations and career planning for Diploma Enginers.

SHORT DESCRIPTION

Civics and Social Sciences; Individual and Society; Nation and Nationality; Citizenship; state and government; Law; Constitution; Government and its organs; public Opinion; Political Party; UNO and its organs;

Scope and importance of Economics; Basic concepts of Economics- Utility, Wealth, consunmption, income wages and salary and savings; Production – meaning, nature, factors and laws; Demand and Supply; Current economic problems of Bangladesh; Role of Diploma Engineers  in the economic development of Bangladesh; Occupations and career planning; Engineering teem.

Part-1 (Civics)

1. 
Understand the meaning and scope of civics and inter relations of social sciences.

1.1. Define social science.

1.2. State the meaning and scope of civics.

1.3. Explain the importance of civics in the personal and social life of an individual.

1.4. Describe the relationship of all social science (civics, Economics, political science, sociology, ethics)

2.
Understand the relationship of the individual with the society, Nationality and nation, 
Rights and duties of a citizen.

2.1
Define the concept (individual, society, Nation, Nationality, citizen and citizenship).

2.2
State the relationship among the individuals in the society.

2.3
Differentiate between nation and nationality.

2.4
Describe the elements of nationality 

2.5
Describe the criteria of Bangladesh nationalism.

2.6
Diferentiate between a citizen and an alien.

2.7
Discuss the methods of acquiring citizenship and state the causes of losing citizenship

2.8
Describe the rights of a citizen and state the need for developing good citizenship.

3. 
Appreciate the relationship between the state and government, law and organs of 
government.

3.1 Meaning the state, government and law

3.2 Discuss the elements of state.

3.3 Discuss the classification of the forms of government

3.4 Distinguish between cabinet form of Government and presidential form of government.

3.5 Describe the main organs of Government (legislature, Executive and judiciary)

3.6 Discuss the sources of law 

4. 
Understand and the classification of constitution 

4.1 Explain the deferent form of Constitution

4.2 Explain the merits and demerits of different forms of constitution and state the salient feature of Bangladesh constitution

5. 
Understand the importance of the formation of public opinion and the role of 
political parties in the affairs of state and government.

5.1 Define the public Opinion and political party.

5.2 Explain the importance of public opinion in the modern democratic society.

5.3 Discuss the role of different media in forming public opinion.

5.4 Discuss the importance of political parties in democracy.

6. 
Understand the role of UNO in maintaining world peace

6.1 Explain the major functions of UNO.

6.2 State the composition and functions of General Assembly.

6.3 Describe the Composition and functions of security council.
6.4 Discuss the role of Bangladesh in the UNO.
BANGLADESH TECHNICAL EDUCATION BOARD
4-YEAR DIPLOMA-IN-ENGINEERING PROGRAM
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AIMS

· To develop understanding and skill on the construction and operation of electrical appliances based on heating principle.

· To develop understanding and skill on the construction and operation of appliances operated by electric motor.

· To enable to acquire skill/competence in diagnosing/localizing faults and repairing & servicing of electrical appliances. 

SHORT DESCRIPTION

Electric iron; Electric heater; Microwave oven; Rice cooker; Toaster, Hair drier, electric shaving machine, Kettle Geyser. Electric fan; Rechargeable lamp; Vacuum Cleaner; Blower; Dehumidifier; Blender; Washing machine; Water pump; Refrigerator; Air conditioner; Lift and escalator.

DETAIL DESCRIPTION

Theory :

1 Understand the basic principle of electric appliances.

1.1 State the meaning of electric appliances.

1.2 List the names of appliances based on heating principles.

1.3 List the names of the appliances operated by electric motor.

1.4 State the related codes of electric heating appliances.

2 Understand the working principle of electric iron.

2.1 Name different types of electric irons.

2.2 Differentiate between an ordinary and an automatic electric iron.

2.3 Identify different parts of an electric iron.

2.4 Sketch the circuit diagram of an electric iron.

2.5 Explain the operating principles of an electric iron.

2.6 Explain the operation of thermostat in an automatic electric iron. 
2.7 Explain the construction and operation  of a steam iron.  
2.8 List the possible faults and their causes and remedies of an electric iron.

3 Understand the working principle of electric heater. 

3.1 List different types of electric heater.

3.2 List different parts of a room heater, surface heater and water heater.

3.3 Explain the function of heat reflector and guard wire in a room heater.

3.4 List the possible faults and their causes and remedies of an electric heater.

4 Understand the working principle of microwave oven.

4.1 Describe the function of a microwave oven.

4.2 List the main parts of a microwave oven.

4.3 List different parts of heat control and timer in an oven.

4.4 Describe the function of heat control and timer in an oven.

4.5 Sketch the electrical circuit diagram of a microwave oven.

4.6 List the possible faults and their causes and remedies of a microwave oven. 

5 Understand the working principle of rice cooker.

5.1 Describe the function of a rice cooker.

5.2 List the main parts of a rice cooker.

5.3 Explain the function of different parts of a rice cooker.

5.4 List the possible faults and their causes and remedies of a rice cooker.

6 Understand the working principle of Electric Toaster.

6.1 List different types of Electric Toaster.
6.2 List different Parts of Electric Toaster. 
6.3 Explain the function of different parts of Electric toaster. 

6.4 List the possible faults and their Causes and remedies of a electric toaster.

7 Understand the features of Hair drier
7.1 State Principle operation of Hair drier. 

7.2 List different parts of Hair drier.  

7.3 Explain the function of different parts of Hair drier.

7.4 List the possible faults and their causes and remedies of a Hair drier. 

8 Understand the features of Electric Shaving machine (shaver) 

8.1 State principle operation of electric shaving machine.
8.2 List different parts of shaving machine. 

8.3 Explain the function of different parts shaving marching.  

8.4 List the possible faults and their causes and remedies of a electric shaving machine. 
9 Understand the features of Electric Kettle.

9.1 State Principle operation of Electric Kettle. 

9.2 List deferent parts of electric Kettle. 

9.3 Explain the function of different pants of electric Kettle. 

9.4 List the possible faults and their causes and remedies of a electric kettle. 

10 Understand the features of Geyser.
10.1 List the different parts of Geyser. 

10.2 Explain the operation of Geyser. 

10.3 Discuss the safety precaution of Geyser.

10.4 List of possible faults and causes and their remedies of a Geyser.  

11 Understand the working principle of table fan/pedestal fan.

11.1 Describe the function of a table fan/pedestal fan.

11.2 List different parts of a table fan/pedestal fan.

11.3 Sketch the circuit diagram of a table fan/pedestal fan.

11.4 Explain the oscillatory mechanism of a table fan/pedestal fan.

11.5 List various components of an electronic fan regulator.

11.6 Explain the operation of an electronic fan regulator.

11.7 List the possible faults and their causes and remedies of a table fan/pedestal fan.

12 Understand the features of a rechargeable (emergency) lamp.

12.1 Explain the working principle of a rechargeable lamp.

12.2 Name the different parts of a rechargeable lamp.

12.3 Sketch the circuit diagram of a rechargeable lamp.

12.4 Explain the principle of operation of a rechargeable DC fan.

12.5 List the possible faults and their causes and remedies of a rechargeable lamp.

13 Understand the features of a vacuum cleaner.

13.1 Explain the working principle of a vacuum cleaner.

13.2 Name the different parts of a vacuum cleaner.

13.3 Sketch the circuit diagram of a vacuum cleaner.

13.4 List the possible faults and their causes and remedies of a vacuum cleaner.

14 Understand the features of an electric blower.

14.1 Explain the working principle of an electric blower.

14.2 Name the different parts of an electric blower.

14.3 Sketch the circuit diagram of an electric blower.

14.4 List the possible faults and their causes and remedies of a electric blower.

15 Understand the features of a de-humidifier.

15.1 Explain the principle of operation of a dehumidifier.

15.2 Name different parts and their function of a dehumidifier.

15.3 Sketch the circuit diagram of a de-humidifier.

15.4 List the possible faults and their causes and remedies of a de-humidifier.

16 Understand the features of a blender.

16.1 Explain the principle of operation of a blender.

16.2 List the different parts of a blender.

16.3 Sketch the electric circuit of a blender.

16.4 State the function of the timer in a blender.

16.5 List the possible faults and their causes and remedies of a blender.

17 Understand the features of a washing machine.

17.1 Explain the principle of operation of a washing machine.

17.2 List the different parts of a washing machine.

17.3 Explain the function of the timer in a washing machine.

17.4 Explain complete washing cycle of a washing machine.

17.5 List the possible troubles and their causes and remedies of a washing machine.

18 Understand the features of a water pump.

18.1 Explain the principle of operation of a water pump.

18.2 State the specification of a water pump.

18.3 List different parts with their function.

18.4 Sketch the connection diagram of pump motor.

18.5 Explain different types of motor starter used in water pump.

18.6 List the possible troubles and their causes and remedies of a water pump.

18.7 Sketch the circuit diagram of a water level controller.

19 Understand the features of a refrigerator.

19.1 Explain operating principle of a refrigerator.

19.2 Sketch the refrigeration cycle.

19.3 Draw the electrical circuit of a refrigerator.

19.4 Explain the function of different components of refrigerator.

19.5 List the possible faults and their causes and remedies of a refrigerator. 

20 Understand the features of an air conditioner. 

20.1 State the principle of operation of an air conditioner.

20.2 List different parts of an air conditioner.

20.3 Explain the function of filter, ducts and grills, air-conditioning circuit, control, cooling unit and electrical control unit.

20.4 Draw the electrical circuit of an air conditioning unit.

20.5 List the possible electrical faults and their causes and remedies of an air conditioner.

21 Understand the features of a lift.

21.1 Explain principle of operation of a lift.

21.2 List the different components of a lift.

21.3 Mention specification of a common type of lift.

21.4 Describe the steps of installation of a lift.

21.5 Explain the motor generally used in a lift and its control.

21.6 List possible faults and their causes and remedies of a lift.

22 Understand the features of an escalator.

22.1 Explain principle of operation of an escalator.

22.2 State the working principle of escalator.

22.3 List the main parts of an escalator.

22.4 Name the electric motor generally used in escalator.

22.5 Describe the steps of installation of an escalator.

Practical :

1 Perform maintenance and servicing an electric iron.

1.1 Select the equipment and tools necessary for disassembling and servicing an electric iron.

1.2 Disassemble the electric iron.

1.3 Sketch the different parts of the electric iron.

1.4 Observe the heating element and operation of thermostat in the electric iron.

1.5 Diagnose the possible problems in the electric iron.

1.6 Repair or replace the defective parts, if any.

1.7 Reassemble the parts and connect the iron to the power source.
2 Perform maintenance and servicing of different types of electric heaters.

2.1 Disassemble the different parts of the electric heater.

2.2 Sketch the main parts of the electric heater.

2.3 Sketch the circuit diagram of a single throw and a double throw thermostatic control electric heater.

2.4 Identify the possible troubles in a heater with causes and remedies.

2.5 Repair or replace the defective parts of the heater, if any.

2.6 Reassemble the parts of the heater.

2.7 Connect the heater to service.

3 Perform maintenance and servicing of a microwave oven.

3.1 Disassemble the microwave oven.

3.2 Sketch the main parts of the microwave oven.

3.3 Make a visual study and test the different parts.

3.4 Sketch the electrical circuit diagram of the microwave oven.

3.5 List possible troubles with causes and remedies of a microwave oven.

3.6 Assemble the parts and connect the oven to the power source.

3.7 Observe the operation.

4 Perform repair and maintenance of a rice cooker.

4.1 Disassemble the parts of the rice cooker.

4.2 Sketch the main parts of the rice cooker.

4.3 Identify possible troubles with causes and remedies of a rice cooker.

4.4 Assemble the parts of the rice cooker.

4.5 Connect the cooker to the power source.

5 Perform the operation and maintenance of a toaster 
5.1 Select the necessary tools for disable and assemble the components of a toaster.  
5.2 Sketch the diagram.

5.3 Connect the toaster to the power source. 

5.4 Observe the operation. 

6 Perform the operation of a Geyser
6.1 Select the necessary tools for disasscmble & assemble the components of Geyser 

6.2 Sketch the diagram

6.3 Select the different ranges of Geyser.

6.4 Connect the Geyser  to the power source. 


6.5 Observe the operation. 
7  Perform the operation and maintenance of an Electric Kettle.
7.1 Select the necessary hand tools for disassemble and assemble the electrical components of the electric kettle. 

7.2 Disassemble and assemble the electric kettle. 

7.3 Sketch the diagram. 

7.4 Connect into the power source. 

7.5 Observe the operation.   
8 Perform repair and maintenance of an oscillatory type fan.

8.1 Disassemble the different parts of the table fan/pedestal fan.

8.2 Observe the oscillatory mechanism of the oscillating type of fan.

8.3 Sketch the different parts of the fan.

8.4 Assemble the fan and connect to the power supply.

8.5 Observe the operation.

9 Perform repair and maintenance of a rechargeable (emergency) lamp.

9.1 Disassemble the rechargeable (emergency) lamp.

9.2 Sketch the different parts of the rechargeable lamp.

9.3 Test the battery of the lamp.

9.4 Check the parts to ensure its sound condition.

9.5 Repair and replace the defective parts, if any.

9.6 Reassemble the lamp and connect to the power source.

9.7 Observe the charging and discharging condition.

10 Perform repair and maintenance of an electric blower.

10.1 Disassemble the parts of the electric blower.

10.2 Sketch the main parts of the electric blower.

10.3 Check the parts to ensure the sound condition.

10.4 Repair or replace the defective parts, if any.

10.5 Reassemble the parts.

10.6 Connect the appliances to the power source.

10.7 Observe the operation.

11 Perform repair and maintenance of a vacuum cleaner.

11.1 Disassemble the parts of the vacuum cleaner.

11.2 Sketch the main parts of the vacuum cleaner.

11.3 Check the parts to ensure the sound condition.

11.4 Repair or replace the defective parts, if any.

11.5 Reassemble the parts.

11.6 Connect the appliances to the power source.

11.7 Observe the operation.
12 Study a dehumidifier.

12.1 Disassemble the dehumidifier. 

12.2 Sketch the main parts of the dehumidifier. 

12.3 Identify the major troubles with remedies.

12.4 Reassemble the parts.

12.5 Connect the dehumidifier to the power supply.

12.6 Observe the operation.

13 Perform repair and maintenance of a blender.

13.1 Disassemble the blender.

13.2 Sketch the main parts.

13.3 Identify the major faults generally occurred in a blender.

13.4 Assemble the blender.

13.5 Connect the blender to the power supply.

13.6 Observe the operation.

14 Perform repair and maintenance of a washing machine.

14.1 Identify the main parts of the washing machine.

14.2 Sketch the main parts of the washing machine.

14.3 Sketch the electrical circuit of the washing machine.

14.4 Draw the complete washing cycle of washing machine.

14.5 Dissemble the major components.

14.6 Make a visual observation.

14.7 Reassemble the parts.

14.8 Connect the washing machine to the power supply.

14.9 Observe the operation.

15 Perform repair and maintenance of a water pump.

15.1 Disassemble the different parts of the water pump.

15.2 Sketch the different parts of the pump and motor.

15.3 Check the insulation resistance of the driving motor.

15.4 Test the continuity and earthling of the driving motor.

15.5 Assemble the pump.

15.6 Observe the operation of pump and method of control against overflow from tank.

16 Perform repair and maintenance of electrical components of a refrigerator.

16.1 Identify the different parts of the refrigerator.

16.2 Identify the electrical components of the refrigerator.

16.3 Sketch the wiring circuit showing electrical control system.

16.4 Note down the maintenance procedure of a refrigerator.

16.5 Disassemble and assemble the thermostat control.

16.6 Connect into the power source.

16.7 Observe the operation. 

17 Perform repair and maintenance of electrical components of air-conditioner. 

17.1 List the main parts of the air-conditioner.

17.2 Sketch the main section namely fan with motor, filter, ducts and grill, air conditioning control, cooling unit and electrical control unit.

17.3 Sketch the wiring diagram.

17.4 Disassemble and assemble the electrical components of the air conditioner.

17.5 Connect the air conditioner to the power supply.

17.6 Observe the operation.

18 Perform operation and maintenance of a lift. 

18.1 Visit a nearby establishment where a lift is available.

18.2 Note down the different specifications of the lift.

18.3 Observe the operating principle of the lift.

18.4 Sketch different components of the lift.

18.5 Identify the possible troubles and their remedies.

19 Perform operation and maintenance of an escalator.

19.1 Visit a nearby establishment where an escalator is available.

19.2 Note down the different specification of the escalator.

19.3 Observe the operating principle.

19.4 Sketch the different components of the escalator.

19.5 Identify the possible troubles and their causes and remedies of an escalator generally occurred.

REFERENCE BOOK

1. Home appliances Service Guide 

– 
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4. Principle of Refrigeration 
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AIMS

To provide the student with an opportunity to acquire knowledge, skill and attitude in the area of planning and estimating of electrical installation with special emphasis on:

· Planning and preparation of estimate for an electrical installation.

· Internal wiring and service connection.

· Installation of electrical machines.

· Electricity act / rules and safety practices.

SHORT DESCRIPTION

Planning and estimating; Measurement book, price sheet, catalogue and schedule of labor rate; Illumination; Conductor size and current carrying capacity; Electricity Acts/Rules; Electrical codes; Internal wiring installation; Distribution line; Installation and winding of electrical machine/equipment; Testing electrical installation.

DETAIL DESCRIPTION

Theory:

PLANNING AND ESTIMATING 

1 Understand the concepts of electrical installation.

1.1 Explain electrical installation.

1.2 List at least three main types of electrical installations.

1.3 Define indoor and outdoor electrical installation.

1.4 Distinguish between indoor and outdoor electrical installation. 
2 Understand the concept of planning of an electrical installation.

2.1 Define the term planning of an electrical installation.

2.2 Explain the necessity of planning of an electrical installation.

2.3 List at least five main categories of planning of an electrical installation.

2.4 List at least seven factors to be considered for proper planning.

2.5 Calculate the electrical load of residential building, college building, student hostel and office building. 

3 Understand the concept of estimating of an electrical installation.

3.1 Discuss estimating of an installation.

3.2 Explain the necessity of estimating.

3.3 List at least three important steps for costing of an installation.

3.4 List at least eight steps to be considered for preparing an estimate.

MEASUREMENT BOOK, PRICE SHEET, CATALOGUE AND SCHEDULE OF LABOR RATES

4 Understand the importance of MB writing.

4.1 Describe MB.

4.2 Explain the necessity of MB.

4.3 Identify the style of maintaining an MB.

4.4 Identify proper specifications for the required materials form catalogue.

5 Understand the concept of price sheet and schedule of labor rates.

5.1 Describe price sheet and schedule of labor rates.

5.2 Explain the necessity of price sheet and labor rates for an estimate.

5.3 Prepare a price sheet and a labor rate schedule.

ILLUMINATION
6 Understand the concept of illumination.

6.1 Define illumination.

6.2 Explain at least three laws of illumination.

6.3 Calculate illumination required for different purposes.

6.4 Prepare a chart of illumination for different lamp system (ie including CFL, Incandescent, Florescent )
6.5 Solve problems related to illumination.

6.6 Define the terms Solid angle, Candela, Luminous flux, Luminous intensity, MSCP, MHSCP and different related factors.

7 Understand the concept of lighting scheme.

7.1 Discuss direct lighting, indirect lighting, semi-direct and semi-indirect lighting.

7.2 Discuss the level of illumination required for different purposes.

7.3 Discuss at least five factors to be considered for designing a lighting scheme.

7.4 Design a lighting scheme.

CONDUCTOR SIZE AND CURRENT CARRYING CAPACITY

8 Understand the principle of calculating current carrying capacity and determining the conductor size.

8.1 Describe at least three factors to be considered for determining the conductor size.

8.2 Identify the conductor size from the table.

8.3 Calculate the current carrying capacity of a given circuit and the sub circuits.

ELECTRICITY ACTS /RULES

9 Understand the electricity Act/Rules and safety practices.

9.1 List at least ten main electricity rules of Bangladesh Electricity Act.

9.2 Describe the importance of electricity act/rules.

9.3 Explain the need for maintaining safety procedure against electrical hazards.

9.4 Explain at least five of safety measures.

ELECTRICAL CODES

10 Understand the utility of electrical codes.

10.1 List at least ten electrical codes.

10.2 Explain different electrical codes.

10.3 State the advantages of using the electrical codes.

INTERNAL WIRING INSTALLATION

11 Understand the installation of internal wiring.

11.1 Explain internal wiring installation.

11.2 Describe at least three main types of internal wiring.

11.3 Prepare schedule of materials for batten, channel, surface conduit, and concealed conduit wiring.

11.4 Sketch the layout plan for batten, channel, surface conduit, and concealed conduit of small building.

11.5 Calculate the load of main circuit and sub circuits.

11.6 Select the sizes of wire, main switch, sub-main switches and switches.

11.7 Prepare a detail estimate for necessary materials and labor of installation of internal wiring.

11.8 Prepare a summary of the estimate.

11.9 Prepare an estimate by point method.

12 Understand the concept of earthing.

12.1 Describe earthing.

12.2 Explain the necessity of earthing.

12.3 Explain at least three methods of earthing.

12.4 Prepare an estimate for earthing.

12.5 Explain the method of testing of an earthing installation.

12.6 List the desired value of earth resistance for different installations.

13
Understand wiring layout and schematic diagram of an electrical installation.

13.1
Sketch the layout plan for casing wiring of a small workshop showing lighting loads.

13.2
Sketch the layout plan for conduit wiring of a small workshop showing lighting loads.

13.3
Sketch the layout plan of casing wiring of the same workshop showing power loads.

13.4
Sketch the layout plan of conduit wiring of the same workshop showing power loads.

13.5
Sketch the layout plan for service connection showing the required energy meter, DB & SDB.

13.6
Sketch the layout plan for earth connection.

13.7
Calculate power loads and lighting loads respectively of main circuit and sub-circuits.

13.8
Select the sizes of wire, main switch, sub-main switches, switches and distribution boards to lighting and power line respectively.

13.9
Prepare an estimate for the required materials and labour from the schedule.

13.10
Prepare an estimate for earth connections and earthing.

13.11
Prepare a summary of the estimate.

DISTRIBUTION LINE 

14
Understand the estimate of LT overhead distribution line.

14.1
Sketch the layout plan of a 400V, 3-phase, 4-wire overhead distribution line with street poles, conductors, insulators and other accessories.

14.2
Prepare a schedule of materials required for overhead line.

14.3
Prepare an estimate for required materials for one kilometre long overhead LT distribution line with the 5th wire for street lighting.

14.4
Prepare a schedule of labor for overhead LT distribution line.

14.5
Prepare an estimate for overhead LT distribution line.

14.6
Prepare a summary of the estimate.

INSTALLATION OF ELECTRICAL MACHINE/ EQUIPMENT

15
Understand the principle of installation of electrical machine and equipment.

15.1
Sketch the layout plan and single line wiring diagram of a motor connection 

15.2
Identify the position of motor, main switch, starter and accessories in the diagram.

15.3
Calculate the distance of the motor, main switch and starter from the mains.

15.4
Determine the sizes of wire, main switch and starter for the installation.

15.5
Prepare the material cost.

15.6
Estimate labor charge.

15.7
Prepare the estimate adding contingencies .

16
Understand the principle of installation of substation.

16.1
Sketch the layout plan and single line diagram of a substation.

16.2
Identify the position of the transformer, circuit breaker, auto re-closer, lightning arrester, isolator and incoming and outgoing bus bar arrangement.

16.3
Prepare a schedule of materials required.

16.4
Prepare an estimate.

TESTING ELECTRICAL INSTALLATION

17
Understand the principle of testing of electrical installation.

17.1
Describe at least five main tests to be carried out after completion of wiring of a building.

17.2
Describe the tests to be performed after installation of a motor.

17.3
Describe the tests to be performed after installation of a transformer.

18.
Apply  the  principle of winding of electrical machine. 
18.1
Sketch the developed diagrams of full pitch and fractional pitch winding of a three-phase induction motor. 

18.2
Sketch the developed winding diagram of a single phase induction motor.

18.3
Estimate the required materials and costs for rewinding of a burnt out induction motor. 

18.4
Describe the methods of testing winding of electrical machine. 
Practical:
1 Measure the illumination level of a surface.

1.1 Select the lumen meter.

1.2 Measure the illumination level in your wiring lab/ class room.

1.3 Compare the obtained reading with the calculated value.

2 Plan and estimate for electrification of a class room.

2.1 Sketch the layout plan and single line wiring diagram of a class room.

2.2 Sketch the wiring and circuit diagram.

2.3 Indicate the positions of electrical fittings in the plan.

2.4 Find out the sizes of wire and main switch from the calculated load of main circuit and sub-circuits following electricity rules.

2.5 Measure the distances of fittings from the main board & BDB and find out the length of the wire.

2.6 List the materials in the schedule and find out the cost.

2.7 Add labor charges from the schedule with material cost for the summary of estimate.

3 Plan and estimate for electrification of a single storied residential building.

3.1 Sketch the layout plan of a single storied residential building of about 1250 square feet plinth area in a three katha land with boundary wall and gate showing the position of electric pole for service connection.

3.2 Sketch the wiring and circuit diagrams and show the service connection.

3.3 Show the positions of electrical fittings in the plan.

3.4 Find out the size of wire, main switch, BDB, fuse or MCB from the calculated load of circuit and sub circuit.

3.5 Measure the distance of the fittings from the board to find out the length of wires.

3.6 List the materials in the schedule of materials and find out the cost.

3.7 Add labor charge from the schedule with the material cost for the summary of the estimate.

4 Plan and estimate for electrification of a multistoried building.

4.1 Sketch the elevation and floor plan of the building.

4.2 Sketch the wiring and circuit diagrams of a flat.

4.3 Show the positions of the fittings in a flat.

4.4 Find out the size of wires, main switch, fuse or MCB.

4.5 Measure the distance of the fittings from the board to find out the length of wire.

4.6 Identify the rising main and power distribution system.

4.7 Prepare the estimate for electrification of the building.

5 Plan and estimate for electrification of an electrical machine shop.

5.1 Sketch the layout plan and single line wiring diagram of the shop.

5.2 Sketch the wiring and circuit diagrams.

5.3 Indicate the positions of the fittings in the plan.

5.4 Find out the size of wires, main switch, fuse or MCB.

5.5 Measure the distance of the fittings from the board to find out the length of wire.

5.6 List the materials in the schedule of materials and find out the cost.

5.7 Add labor charge with the cost of material for the summary of estimate.

6 Perform Channel wiring.

6.1 Sketch the layout plan.

6.2 Sketch the wiring and circuit diagrams.

6.3 Indicate the positions of the fittings.

6.4 Find out the size of wire, main switch, fuse/MCB.

6.5 Measure the distance of the fittings from the main switch.

6.6 Estimate the cost including labour charges.

6.7 Mark the position of the fittings.

6.8 Fix up the rowel plugs on the wall.

6.9 Fix up boards and casing on wall.

6.10 Fasten wires.

6.11 Fix up switches and outlets.

6.12 Fix up the energy meter, cut-out MCB and main switch.

6.13 Connect power supply.

7 Test an electrical installation (machine/equipment) before commissioning.

7.1 Select the machine/equipment to be tested.

7.2 Test continuity of the winding of the machine/equipment by AVO meter.

7.3 Test the insulation resistance within the coils by Megger.

7.4 Test the insulation resistance with the coils and body of the machine/equipment by Megger.

7.5 Measure the resistance of the earth point which will be connected to the body of the machine/equipment.

8
Determine cable size from cable catalogue.

8.1
Calculate the load of main circuits and sub-circuits of different installations.
8.2
Find out  the corresponding suitable cable size from the catalogue allowing safety factor.

9.
Install a single phase/three phase service connection.

9.1
Sketch the layout plan showing single line service connection from the nearest pole to the service entrance of the building.

9.2
Determine the total electrical load of the installation.

9.3
Measure the distance from the meter at premises to the nearest electric   pole.

9.4
Prepare the material cost.

9.5
Add labor charges.

9.6
Add contingencies 

9.7
Add lump sum for petty stores like cement, bricks and sand etc.

9.8
Prepare the summary of estimate.

9.9
Procure the materials and hand tools.

9.10
Fix up brackets, service pipe and insulators.

9.11
Draw two GI guard wires with carlings (use draw vice).

9.12
Draw the single core PVC wires through the pipe up to the meter inside the premises.

9.13
Connect one aerial fuse with the phase.

10
Perform the installation of three phase induction motor.

10.1
Sketch the layout plan and single line wiring diagram of the motor connection.

10.2
Indicate the position of the motor, main switch and starter.

10.3
Measure the distance of the motor, starter and main switch from the supply main.
10.4
Find out the sizes of wires, main switch and starter.

10.5
Prepare the material cost.

10.6
Add labor charges with the cost of materials for the summary estimate.

10.7
Add contingencies. 

10.8
Following electricity rules, connect the mains and operate the motor.

10.9
Install the components and connect to the power source and observe the performance.
11.
Re-wind  of a single phase induction motor
11.1
Calculate the size of conductor, number of coils and number of turns in a coil. 

11.2
Sketch the develop winding diagram of the induction motor.

11.3
Make necessary grouping on the basis of the layout plan for winding. 

11.4
Find out the types and sizes of wire required for the winding.

11.5
Determine the number of turns required on the basis of the coil grouping per phase and  layer of winding.

11.6
Estimate the cost involved to rewind the motor. 

11.7
Collect required tools and materials to rewind the motor.

11.8
Rewind the motor.

11.9
Energize the motor after performing necessary tests. 

11.10
Measure the RPM of the motor. 

12.
Re-wind a three phase induction motor.

12.1
Calculate the number of coils, size of conductor and  number of turns in a coil of the motor.

12.2
Sketch the developed diagram  for winding of the induction motor. 

12.3
Make necessary grouping  of coils. 

12.4
Find out the types and sizes of wire required for the windings.

12.5
Determine the number of turns required on the basis of the coil grouping per phase and  layer of winding.

12.6
Estimate the cost involved to rewind the motor. 

12.7
Collect required tools and materials to rewind the motor.

12.8
Rewind the motor performing all the steps sequentially. 

12.9
Energize the motor after performing necessary tests. 

12.10
Measure the RPM of the motor. 

13.
Perform Installation of an earthling.

13.1 
Select earth electrode, earth continuity conductor & other nedcssary materials. 

13.2
Place the earth electrode into the ground after digging hole. 

13.3
Put coal & salt into the hole. 

13.4
Take out the continuity conductor from the earth electrode. 

14.
Prepare plan and estimate of a short distribution line. 


14.1
Take the measurements of the route of the proposed distribution line.


14.2
Sketch the route showing substation, pole and consumer. 


14.3
Prepare estimate.
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AIMS

· To acquaint with electrical engineering drawings.
· To develop skill in drawing isometric, oblique and orthographic views.

· To enable to interpret and skill to draw thread and fastening devises.
· To develop skill in drawing the symbols for electrical components and equipment.

· To develop skill in drawing the layout diagram of overhead distribution lines.

· To develop skill in drawing the layout diagram of a small sub-station.

· To enable to interpret the electrical layout diagram of a residential building.
· To enable and skill to draw Electrical circuit, plan with ECAD.
SHORT DESCRIPTION

Drawing (elevation, plan and section) of electrical transmission and distribution line structure; Drawing of symbols used in electrical planning; Drawing of insulator used in overhead line; Drawing of pole mounted sub-station; Drawing of LT distribution line; Drawing electrical layout and single line wiring diagram of a small residential building; Using ECAD in electrical Drawing and circuit.
DETAIL DESCRIPTION
1 Construct first and third angle orthographic views.

1.1 Understand orthographic projection in fast and third angle.

1.2 Choose minimum required number of views and complete orthographic Drawing of 

an object..

1.3 Draw three views of an object having hidden features.

1.4 Identify and draw the missing view and missing line in a drawing of a engineering object.

2 Draw Isometric Drawing. 

2.1 Understand and draw the isometric drawing.

2.2 Draw an isometric circle.
2.3 Draw oblique views from orthographic views or actual object using  isometric scale.

2.4 Put dimensions on isometric drawing.

3 Draw Oblique drawing. 

3.1 Understand and draw the oblique drawing.

3.2 Draw an oblique circle.
3.3 Draw oblique views from orthographic views or actual object.

3.4 Put dimensions on oblique drawing.

4 Prepare the drawing conventions of thread fastening devices.
4.1 Draw the threads showing terminologies.

4.2 Draw different types of screw thread profile with correct proportions.

4.3 Draw the square/hexagonal headed bolt and nut with proper proportions showing 

conventional and simplified thread form. 

5 Prepare the drawings of riveted and welded components.

5.1 Draw the riveted and welded components using conventions and symbols.

5.2 Draw a complete set of riveted joint and welded joint.

6 Develop the drawing of an electrical distribution line structure.
6.1 Draw the elevation, plan and section of a tubular steel pole used in LT distribution line.

6.2 Draw the elevation, plan and section of a concrete pole (RCC/PCC) of the following cross sections.

· Circular

· I-shaped

· Rectangular

6.3 Draw the elevation plan and section of a wooden pole used in rural electrification.

7 Construct the symbols for the equipment, fittings and fixtures commonly used in electrical installations.
7.1 Draw the symbols for the following fittings and fixtures commonly used in electrical installation.

	· 
	Lamp (incandescent, fluorescent)
	· 
	Choke coil

	· 
	Lamp outlet
	· 
	Starter (for tube light)

	· 
	Ceiling rose
	· 
	Cartridge fuse

	· 
	Socket outlet
	· 
	Power outlet

	
	(2-pin & 3-pin)
	· 
	Calling bell

	· 
	Single way switch
	· 
	MCB

	· 
	Two way switch
	· 
	MCCB

	· 
	Intermediate switch
	· 
	Magnetic contactor

	· 
	TP switch
	· 
	Indicating lamp

	· 
	Change over switch
	· 
	Earthing 

	· 
	Ceiling fan
	
	Micro switch

	· 
	Fan regulator
	· 
	Exhaust fan

	· 
	Combined switched socket
	· 
	Renewable fuse 

	· 
	Distribution board
	· 
	Sub distribution board


Draw the symbols for the following equipment used in electrical installation.

	· 
	OCB/VCB/CB
	· 
	Relay

	· 
	Transformer
	· 
	Battery

	· 
	Motor (DC, AC)
	· 
	Limit switch

	
	(3-phase & 1-phase)
	· 
	Rectifier unit

	· 
	Generator
	· 
	Isolator

	· 
	Motor starter
	· 
	Lightning arrestor


8 Develop the drawing of insulators used in transmission and distribution line.

8.1 Draw the elevation, plan and section of a standard suspension type insulator.

8.2 Draw the elevation, plan and section of a 11 KV pin type insulator.

8.3 Draw the elevation plan and section of a shakle insulator used in LT distribution line.

9 Develop the plan of a pole mounted sub-station.

9.1 Draw the plan of a H-type pole structure.

9.2 Draw a transformer on the middle limb of the structure.

9.3 Sketch the dropout fuses on the top of the transformer.

9.4 Show the gang operated (GO) switch.

9.5 Show the incoming and outgoing lines.

10 Develop the drawing of a LT distribution line (11KV/0.4KV)

10.1 Draw the layout plan of a LT distribution line.

10.2 Draw the section of a pole showing the conductors.

10.3 Identify the line, neutral, earth and street lighting conductors.

11 Construct an electrical layout diagram and circuit diagram of a residential building.

11.1 Draw a layout diagram of a small residential building.

11.2 Show the electrical fittings and fixtures on the layout plan.

11.3 Show the switch boards, distribution boards, energy meter and protective devices in the section plan.

11.4 Sketch the section of the distribution board. 

11.5 Sketch the section of a switch board.

12.
Set up the drawing environment and drawing aids.
12.1 Start an ECAD Package and identify the different areas of ECAD screen. 

12.2 Identify the menu bar, toolbar, drawing area and special windows for    circuit simulation and testing purpose.

12.3 Familiarize with tools, toolkits and buttons (such as arrow, wire, text, delete etc)

12.4 Familiarize with workspace, conventions, preferences, shortcuts and hotkeys.

12.5 Place components such as resistors, transistors, power supply etc.

12.6 Save the drawing environment.

12.7 Exit from the ECAD package. 

13.
Draw and edit schematic Circuits. 
13.1 Place devices (such as resistors, transistors, IC, power supply, grounds etc) in the 
workspace. 
13.2 Reposition devices.

13.3 Edit devices with values and parameters. 

13.4 Delete devices (if necessary).

13.5 Wire devices together.
14.
Analyze a schematic Circuit. 
14.1 Familiarize device meters, value sliders, goal seeker and circuit analyzer.

14.2 Add device meter to circuit diagram and set device meter values.

14.3 View Circuit voltage and current or digital logic level.

14.4 Change a device value and quickly analyze the circuit.

14.5 Perform DC and AC analysis of the circuit using circuit analyzer/oscilloscope.

14.6 Generate and print a frequency response graph.

14.7 Perform Digital analysis of a digital circuit.

14.8 Generate logic level graphs by using digital clock and oscilloscope.

15.
Organize the drawing information on layers.  
15.1 Identify the layer control options.

15.2 Create and name the layers.

15.3 Make the layer current and control layer visibility.

15.4 Freeze, lock and unlock the layers.

15.5 Set the layer color & line type.

-END-
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1. Understand the concept of Uni-junction Transistor (UJT).
1.1 Describe the Construction and operation of UJT.

1.2 Sketch the UJT equivalent CKT and Explain.

1.3 Define intrinsic stand off ratio.

1.4 Explain the operation of a UJT Relaxation Oscillator.

1.5 Explain the operation of UJT controlled SCR time Delay CKT.
2. Understand the concept of Silicon Controlled Rectifier(SCR)
2.1 Define Thyristor.

2.2 Mention the types of thyristor.

2.3 Describe the construction and operation of SCR.

2.4 Describe the I-V Characteristics of SCR.

2.5 Explain the operation of SCR using two Transistor equivalent CKT.

2.6 Derive the Equation for anode current.

2.7 Explain how to turn on & off of SCR.

2.8 Define Various Parameters and mention the ratings of SCR.

2.9 Draw the circuit diagram of Automatic battary chargar and explain.
3. Understand the concept of Controlled Rectifier.
3.1 Mention the types of controlled Rectifier.

3.2 Describe the operation of half wave controlled rectifier using SCR for resistive and inductive load with wave shape.

3.3 Derive the equation for load current and voltage of half wave controlled rectifier for resistive and inductive load.

3.4 Analyze the operation of single phase full wave mid point controlled, rectifier half controlled & full controlled bridge rectifier with wave shapes.

3.5 Derive the Equation for load Current & voltage of  Full Wave Rectifier.

3.6 Draw the circuit and explain the oparation of (a) Illumination CKT (b) speed controlled of DC & AC motors.
4. Understand the concept of Programmable Uni-junction Transistor (PUT).
4.1 Describe the constraction and operation of the PUT.

4.2 State how to set the trigger voltage of PUT.

4.3 Explain the difference between a PUT & UJT.

4.4 Analyze the operation of a PUT as relaxation oscillator.
5. Understand the concept Of DIAC & TRIAC.
5.1 Describe the constraction & operation of DIAC.

5.2 Explain the I-V characteristics curve of DIAC.

5.3 Describe the constraction of TRIAC.

5.4 Explain the oparation of equivalent ckt of TRIAC.

5.5 Explain the triggering modes of TRIAC.

5.6 Describe the characteristics curve of the TRIAC.

5.7 Analyze the operation of TRIAC firing ckt using DIAC & UJT.

5.8 Analyze the operation of a TRIAC phase control, Lamp dimmer & Heat Control circuit.
6. Understand the features of wave shaping Circuits.
6.1 Mention the types of wave shaping circuit.

6.2 Discribe the principles of RC & RL differentiating and integrating circuit.

6.3 Analyze the output wave for various input wave shapes of differentiating & integrating circuit.

6.4 Explain the operation of various Clippers by PN junction Diode bias, Zener Diode & Transistor.

6.5 Describe the operation of Diode Clamping circuit.

6.6 Describe the operating principle of Astable multivibrator using Transistor.

6.7 Describe the operating principle of Monostable multivibrator using Transistor.

6.8 Describe the operating principle of Bistable multivibrator using Transistor.

6.9 Discribe the uses and Applications of Bistable Multivibrator.
7. Understand the features of integrated circuit (IC)
7.1
Define IC.
7.2
List the Advantages and Limitation of IC’s.

7.3
Mention the scale of Integration.

7.4
Identify the types of Integrated CKT.

7.5
Describe the fabrication monolithic IC.

7.6
Describe the fabrication Integrated CKT components



Resistor, Capacitor, BJT & FET.
8. Understand the features of operational Amplifier (op-amp)
8.1 State the basic principle of Oparational Amplifier.

8.2 Analyze the Equivalent circuit of Oparational Amplifier.

8.3 State the golden rule and virtual ground of Oparational Amplifier.

8.4 List the characteristics of an ideal Oparational Amplifier.

8.5 Describe the input & output impedance, input offset voltage, input bias current, input offset current, common mode input voltage range, open loop voltage gain, common mode rejection ratio, slew rate, frequency response  and unity gain bandwidth.

8.6 Explain the operation of Oparational Amplifier as inverter, scale changer, unity follower, comparator, phase shifter, adder, subtractor, differentiator, integrator, ramp generator, multi-channel amplifier and filters.
9. Understand the features of Advance Power Switching devices.
9.1 Describe the construction of GTO, IGBT, MCT, SIT, SITH & LASCR.
9.2 Explain the principles of operation of  GTO, IGBT, MCT, SIT, SITH & LASCR.
9.3 Mention the V-I characteristics of GTO, IGBT, MCT, SIT, SITH & LASCR.
9.4 List the application of various power switching devices.
10. Understand the feature of photo- resistor, diode & transistors.
10.1 Describe the basic structure of photo resistors, photo diodes & Photo transistor.
10.2 Explain the operating principle of photo resistors, diodes & transistors.
10.3 Explain the V-I characteristics of photo resistors, photo diodes & photo transistors.
10.4 Explain a block diagram showing how photo detectors used in speed measuring system.
10.5 Explain the operation of photo Diode switching  circuit.
10.6 Explain the operation of photo transistor switching circuit.
10.7 List typical applications of photo resistors, photo diodes & photo transistors.
12. Understand the concept of Flip-Flop, Encoder, Decoder, Multiplexer, De-Multiplexer, A/D & D/A Conversion, Digital Display

12.1 Explain the working principle of J-K Flip-Flop with timing diagram & truth table.

12.2 Explain the working principle of D-type Flip-Flop with timing diagram & truth table.

12.3 Explain the working principle of Master-Slave Flip-Flop with timing diagram & truth table.

12.4 Define and Discuss the application of Multiplexer & De-Multiplexer.

12.5 Define and Discuss the application of shift resistor with proper CKT diagram.

12.6 Define and Discuss the application of Binary counters with proper CKT diagram.

12.7 Describe the process of D/A Conversion.

12.8 Describe the process of A/D Conversion.

12.9 Briefly Explain the constructional Details and working principles of LED & LCD Digital Display.
13. Understand the concept of Microprocessor, Microcontroller & PLC.

13.1 Explain the Microprocessor & Microcontroller.

13.2 Describe the microcontroller with block diagram.

13.3 Describe the technique of interface to microprocessor controller.

13.4 Describe the operation or PLC.

13.5 Describe the mathod of connection of input/output device with PLC.

13.6 Describe the control function of PLC controlled system.
Practical:

 1. Study the characteristics curve of UJT. 
1.1
Select an appropriate experiment CKT, required materials, tools and equipments.

1.2
Connect the CKT as per diagram with meters.

1.3
Check the CKT and switch on the power supply.

1.4
Record the data for I-V curve.

1.5
Plot the curve.
  2. Study the characteristics curve of  SCR.
2.1
Select an appropriate CKT, required tools equipments & materials.

2.2
Connect the CKT as per diagram with meters.

2.3
Switch on the power supply & make proper adjustments.

2.4 
Set the gate control at minimum & observe the breakdown voltage   for I-V characteristics.

2.5 
Increase gate current in steps & observe the breakdown voltage.

2.6 
Plot the I-V characteristics curve.

2.7 
Compare different curve and breakdown voltage.

3. Study the operation of a single phase controlled rectifier using SCR.
3.1 select an appropriate experiment CKT.

3.2 Select required tools, equipment and materials.

3.3 Connect the ckt as per diagram with oscilloscope.

3.4 Check the connection and switch on the power supply.

3.5 Observe the wave shapes at relevant points of the CKT.

4. Study the characteristics curve of DIAC.
4.1 Select an appropriate CKT, required tools equipments & materials.

4.2 Connect the CKT as per diagram with meters.

4.3 Check the CKT and switch on the power supply.

4.4 Record the data for I-V curve.

4.5 Plot the curve.

5. Study the operation of a RC differentiating CKT.
5.1 Select a RC differentiating CKT.

5.2 Select required tools, equipment and materials.

5.3 Connect the CKT as per diagram with CRO.

5.4 Switch on the power supply.

5.5 Adjust the signal frequency for the differentiating CKT.

5.6 Observe the output wave for different input wave shape on CRO screen.

6. Study the operation of a RC integrating circuit.
6.1 Select a RC differentiating CKT.

6.2 Select required tools, equipment and materials.

6.3 Connect the CKT as per diagram with CRO.

6.4 Switch on the power supply.

6.5 Adjust the signal frequency for the differentiating CKT.

6.6 Observe the output wave for different input wave shape on CRO screen.

7. Study the operation of positive and negative peak clipping of a sine wave using diode.
7.1 Select the require CKT.

7.2 Select the associate equipment and materials.

7.3 Buildup the circuit for required wave shapes.

7.4 Switch on the power supply.

7.5 Observe the output on CRO screen.

8. Study the operation of a clamping circuit.
8.1 Select the require CKT.

8.2 Select the associate equipment and materials.

8.3 Buildup the circuit for required wave shapes.

8.4 Switch on the power supply.

8.5 Observe the output on CRO screen.

9. Study the operation of op-amp (for IC 741) as inverting and non   inverting amplifier, adder, comparator, buffer and subtractor.
9.1 Select the require CKT.

9.2 Select the associate equipment and materials.

9.3 Buildup the circuit for required wave shapes.

9.4 Switch on the power supply.

9.5  Observe the output wave for different input wave shape on CRO screen.

10. Study  the operation of encoder.
10.1 select an appropriate ICs.

10.2 Draw the pin diagram and internal connection.

10.3 Draw appropriate ckt.

10.4 Select required tools, equipment and materials.

10.5 Connect the CKT as per diagram.

11. Study  the operation of decoder.
11.1 Select an appropriate ICs.

11.2 Draw the pin diagram and internal connection.

11.3 Draw appropriate ckt.

11.4 Select required tools, equipment and materials.

11.5 Connect the CKT as per diagram.

11.6 Swicth on the dc power supply.

11.7 Verify the truth tables.

12. Study  the operation of multiplexer.
12.1 Select an appropriate ICs.

12.2 Draw the pin diagram and internal connection.

12.3 Draw appropriate ckt.

12.4 Select required tools, equipment and materials.

12.5 Connect the CKT as per diagram.

12.6 Swicth on the dc power supply.

12.7 Verify the truth tables.

13. Study  the operation of demultiplexer.
13.1 Select an appropriate ICs.

13.2 Draw the pin diagram and internal connection.

13.3 Draw appropriate ckt.

13.4 Select required tools, equipment and materials.

13.5 Connect the CKT as per diagram.

13.6 Swicth on the dc power supply.

13.7 Verify the truth tables.

14. Study & Verify the truth table of different j-k flip flops.
14.1 Select an appropriate ICs.

14.2 Draw the pin diagram and internal connection.

14.3 Draw appropriate ckt.

14.4 Select required tools, equipment and materials.

14.5 Connect the CKT as per diagram.

14.6 Swicth on the dc power supply.

14.7 Verify the truth tables.
15. Study & Verify the truth table of different D flip flops.
15.1 Select an appropriate ICs.

15.2 Draw the pin diagram and internal connection.

15.3 Draw appropriate ckt.

15.4 Select required tools, equipment and materials.

15.5 Connect the CKT as per diagram.

15.6 Swicth on the dc power supply.

15.7 Verify the truth tables.

16. Study the operation of a Illumination CKT. 
16.1 Select an appropriate experiment CKT.
16.2 Select required tools, equipment and materials.
16.3 Connect the ckt as per diagram.
16.4 Check the connection and switch on the power supply.
16.5 Adjust the POT and observe the illumination.

Reference Books:

1. Power Electronics Ckts Devices and Applications (3rd Edition) by Muhammad H. Rashid

2. 
Electronics and Radio Engineering by M.L Gupta

3. Industrial And Power Electronics by G.K Mithal and Dr. Manesha Gupta

4. Principle of Electronics by V.K Mehta

5. Power Electronics by Dr. P.S Bimbhra

6. Electronic Devices & Circuits(Applied Electronics by K.G MITHAL, Vol-1)

7. Electronic Devices & Circuit Theory(9Th Edition) by Robert L. Boylestad, Louis Nashelsky. 

8. Electronic Devices & Circuits by Millman Halkis

9. Digital Computer Electronics(3Rd Edition) by Malvino, Brown

10. Electronic principle (7th Edition) by Albert Malvino D.J Bats)

11.Modern digital electronics (3rd edition) by R.P Jain
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AIMS

· To be able to apply differentiation, differential operator and vector integration in finding length, area, volume and different terms of science & technology.

· To be able to use the knowledge of stokes theorem to transfer the volume integration into line integration.
· To enable to apply knowledge of differential calculus in solving minimum cost of production, maximum bending moment, rate of flow of liquids, efficiency when motor does maximum work.

· To be able to use the knowledge of differential equation to solve the problems of SHM, fluid mechanics, strength of materials, work, energy, power, impedance, reactance, hydro-dynamics and velocity of a particle in space.

· To use the knowledge of Laplace transformation to solve the boundary differential equations and to find the impedance and reactance of the electric circuit.

11 SHORT DESCRIPTION

Vector : Vector differentiation; Vector differential operator; Vector integration; Green’s theorem; Gauss divergence theorem and Stokes theorem.

Calculus: Tangent and normal; Maximum and minimum; Special types of integration;
              Reduction formula.
Differential Equation: Solution of first degree and first order differential equations; First degree and second order differential equations; Fourier’s series, Laplace transformation. 

DETAIL DESCRIPTION
Vector :
1. Understand vector differentiation.

1.1 
Explain the differentiation of Vectors.

1.2 
Differentiate the vector function using 

i) 
General rules of differentiation.


ii) 
General rules of partial differentiation.


1.3 
Solve the problems related to vector differentiation.
2. Understand the vector differential operator.

2.1 
Define vector differential operator.

2.2 Define gradient, divergence and curl.

2.3 Mention the formulae involving vector differential operator.

2.4 Solve the problems related to vector differential operator, gradient, divergence and curl.
3. Understand vector integration.

3.1 
Interpret the following vector integration :

i) The line integral.

ii) 
The surface integral.


iii) 
The volume integral.

3.2 
Solve problems related to vector integration.
4. Understand the theorems of vector integration.

4.1 State Greens theorem in the plane.

4.2 Express the proof of Green’s theorem.

4.3 State Gauss divergence theorem.

4.4 Express the proof of Gauss divergence theorem.

4.5 State and prove Stokes theorem.

4.6 Solve simple problems using Gauss divergence theorem and Stokes theorem.

Calculus :

5 Apply the concept of tangent and normal to a curve in solving problems.

5.1 Deduce the equation of tangent and normal in the form:

i)  Y - y =  EQ \F(dy,dx)  (X - x)       ii) (X - x) + (Y - y)  EQ \F(dy,dx) =0

5.2 Find the formula for angle between two curves.

5.3 Define sub-tangent and sub-normal.

5.4 Find the length of sub-tangent and sub-normal .

5.5 Solve the problems involving tangent, normal, sub-tangent and sub-normal.

6 Apply the knowledge of derivatives in finding the maximum and minimum values of a function.

6.1 Define increasing and decreasing function.

6.2 Understand the maximum and minimum values of a function.

6.3 Discuss the working rule to find the maximum and minimum values of a function.
6.4 Solve the problems involving maximum and minimum values.

7. To perform the special types of integration.

7.1  Integrate of the following form :
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8. Understand the reduction formula.

8.1 Express the deduction of reduction formula for


i) 
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  when n is even and when n is odd.
8.2 Obtain reduction formula for
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8.3 Solve problems related to reduction formula.

Differential equation:
9.
 Understand differential equation of first order and first degree.

9.1
Define order and degree of differential equation.

9.2
Solve the following forms of differential equations.


i)  
Variable separable. 


ii)  
Homogeneous equation.


iii) 
Exact equations.


iv)  
Linear equations.

10.
Understand second order differential equation.

10.1 Solve linear equations with constant co-efficient.

10.2 Solve linear equations with variable co-efficient.

10.3
Solve the differential equation of the form 
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11.
Understand Fourier's theorem.

11.1
State Fourier's theorem in the form  

           y=f(x)=Ao+A1sinx+A2sin2x+.........+Ansinnx

                      +B1cosx+B2cos2x+........+Bncosnx.

11.2
Determine the co-efficient of Fourier's series.

11.3
Solve simple problems using Fourier's series.
12         Understand Laplace transformation.

10.3  
Define Laplace transformation in the form F (s) = 
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12.2 
Express the deduction of Laplace transformation of the following
 functions :


      
i) constant
(ii)  t 
      

(iii)  tn        
(iv) 
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12.3 
Find the  Laplace transformation of
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12.4 
Define inverse Laplace transformation.

12.5 
Solve second order differential equation with the help of Laplace
         
transformation.

12.6 
Solve problems related to Laplace transformation and inverse Laplace 
      
transformation
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D‡Ïk¨ 

· cÙv-†gNbv-hgybv eØxc Aayy¨wlZ †fŠ‡MvwjK  AÂ‡j ev½vjx mgvR MVb Ges bvbv HwZnvwmK weeZ©‡bi ch©vq †cwi‡q MwVZ AvaywbK evsjv‡`k m¤ú‡K©  wk¶v_©x‡`i h_v_© AeMZ Kiv‡bv Ges Zv‡`i mwVK †eva m„wóKiY|

· cÖvK…wZK I A_©‰bwZK KvVv‡gvi cwigÛ‡j evsjv‡`‡ki mvs¯‹…wZK weKv‡ki mv‡_ wk¶v_©x‡`i D¾xweZ K‡i evsjv‡`‡ki †hvM¨ I cwikxwjZ bvMwiK wnmv‡e h_v_© weKwkZKiY|

msw¶ß weeiYx

BwZnvm

· BwZnv‡mi msÁv|

· evsjv‡`‡ki  AvenvIqv I Awaevmx|

· cÖv‰MwZnvwmK I cÖvPxbKv‡j evsjv‡`k |

· evsjvq gymjgvb‡`i AvMgb, cÖwZôvjvf I kvmb  ( LjRx I ZzK©x kvm‡b evsjvq ¯^vaxb myjZvbx cÖwZôv; evsjv‡`‡k kvnx Avgj, AvdMvb I †gvNj Avg‡j evsjvi kvmb|

· evsjvq BD‡ivcxq ewYK‡`i AvMgb; bevex Avg‡j evsjvi kvmb e¨e¯’v; evsjvq Bs‡iR kvmb ¶gZv jvf I  cÖwZôv|

· weªwUk we‡ivax mk¯¿ cÖwZ‡iva Av‡›`vjb; ms¯‹vi Av‡›`vjb I RvZxqZvev‡`i weKvk Ges evsjvi beRvMiY; e½f½ I e½f½ DËiKv‡j evsjvi ivRbxwZ I †`k wefvM|

· cvwK¯Ívb Avg‡j evsjv‡`k Ges evsjv‡`‡ki gyw³ msMÖvg I hy×|

ms¯‹…wZ 

ms¯‹…wZi msÁv, Avw`hy‡M evsjvi mgvR-ms¯‹…wZi iƒc‡iLv, myjZvbx, †gvNj I bevex Avg‡ji evsjvi mgvR ms¯‹…wZ; Bs‡iR Avg‡j evsjvi mgvR I ms¯‹…wZ|

iex›`ª I bRi“j hyM Ges iex›`ª I bRi“j DËi evsjvi mgvR I ms¯‹…wZ; cvwK¯Ívb Avg‡j evsjv‡`‡ki mvs¯‹…wZK iƒc‡iLv; ¯^vaxbZvDËi evsjv‡`‡ki ms¯‹…wZ|

wek` weeiYx

BwZnvm

1. BwZnv‡mi msÁv, cÖv‰MwZnvwmK Avg‡ji evsjv‡`k Ges evsjv‡`‡ki AvenvIqv I Awaevmx m¤ú‡K© AeMZ nIqv|
1.1 BwZnv‡mi msÁv cÖ`vb|

1.2 evsjv‡`‡ki cÖvPxb Rbc` D‡j­L Kiv|

1.3 e½ ev evsjv bv‡gi DrcwË e¨vL¨v Kiv|

1.4 e‡½i mxgv‡iLv wPwýZ Kiv|

1.5 evsjvi AvenvIqv I Gi Awaevmx‡`i Pwi‡Î AvenvIqvi cÖfve wee„Z  Kiv|

1.6 cÖv‰MwZnvwmK I cÖvPxb evsjvi Av_©mvgvwRK e¨e¯’v eY©bv Kiv|

2. evsjv‡`‡k ¸ß, ivRv kkv¼, cvj I gymwjg kvmb m¤ú‡K© AeMZ nIqv|
2.1 ¸ß kvmb Avg‡j evsjvi kvmbe¨e¯’v eY©bv Kiv|

2.2 ivRv kkv‡¼i ivR¨ weRq I kvmb eY©bv Kiv|

2.3 evsjvi AivRKZv I wnD‡qbmvs Gi Avg‡j evsjvi Ae¯’v eY©bv Kiv|

2.4 †Mvcvj KZ©„K AivRKZvi Aemvb NUv‡bvi K…wZ‡Z¡i eY©bv Kiv|

2.5 evsjv‡`‡k gymjgvb‡`i AvMgb I eLwZqvi LjRxi evsjv weRq eY©bv Kiv|

2.6 evsjv‡`‡k ¯^vaxb myjZvbx kvmb cÖwZôvq kvgQywÏb Bwjqvk kvTxi K…wZZ¡ eY©bv Kiv|
2.7 evsjvq †gvNj kvm‡bi BwZe„Ë e¨vL¨v Kiv|

2.8 1757 mv‡ji cjvkxi hy‡×i KviY, NUbv I djvdj eY©bv Kiv|
3. cjvkxhy× cieZ©x Ae¯’vq B÷ BwÛqv †Kv¤úvbxi AvwacZ¨ we¯Ívi m¤ú‡K© © ÁvZ nIqv|

3.1 †`Iqvbx, ‰ØZkvmb I evsjvi `ywf©¶ eY©bv Kiv|

3.2 Bs‡iR‡`i wPi¯’vqx e‡›`ve¯Í Ges Gi djvdj eY©bv Kiv|

3.3 evsjv‡`‡k Rwg`vi, cÖRve¨e¯’v cÖwZôv Ges Av_©-mvgvwRK e¨e¯’vq Rwg`vi‡`i f‚wgKv I cÖRvKz‡ji mvwe©K Ae¯’v D‡j­L Kiv|

3.4 1905 mv‡ji e½f½ Av‡›`vjb I djvdj e¨L¨v Kiv|

3.5 nvRx kixqZ Dj­vni div‡qRx Av‡›`vjb I Gi djvdj e¨L¨v Kiv| 
4. e½f½DËi ivRbxwZ I †`k wefvM m¤ú‡K© © AewnZ nIqv|

4.1 1937 Gi wbe©vPb I Gi ˆewkó¨ D‡j­L Kiv|

4.2 jv‡nvi cÖ¯Íve e¨³ Kiv|

4.3 1943 Gi evsjvi `ywf©‡¶i KviY I Gi c~e©vci Ae¯’v D‡j­L Kiv|

4.4 cvwK¯Ív‡bi c~e©vÂj wnmv‡e 1947 mv‡j c~e© cvwK¯Ív‡bi cÖwZôv e¨vL¨v Kiv|

5. cvwK¯Ívb Avg‡j evsjv‡`‡ki (ZrKvjxb c~e© cvwK¯Ívb)  ivRbxwZ, A_©bxwZ I mvgvwRK Ae¯’v m¤ú‡K© AeMZ nIqv|

5.1 fvlv Av‡›`vjb I mgKvjxb ivR‰bwZK I mvgvwRK †cÖw¶Z e¨³ Kiv|

5.2 AvIqvgxjxM cÖwZôv, hy³d«›U I 21 `dv `vexi wfwË‡Z wbe©vPb Abyôvb Ges hy³d«‡›Ui gwš¿mfv MVb I evwZj Av‡jvPbv Kiv|

5.3 cvwK¯Ív‡bi mvgwiK Afz¨Ìvb, AvBqye we‡ivax Av‡›`vjb I 6 `dv `vex, AvMiZjv lohš¿ gvgjvi BwZe„Ë eY©bv Kiv Ges c~e©-cwðg cvwK¯Ív‡bi A_©‰bwZK ˆel‡g¨i LwZqvb D‡j­L Kiv|

5.4 1969 mv‡ji MYAfz¨Ìvb Ges Gi avivevwnKZvq evsjv‡`‡ki gyw³hy× I ¯^vaxb mve©‡fŠg evsjv‡`k cÖwZôv Kivi cUf~wg I NUbv cÖevn eY©bv Kiv|

5.5 1971 mv‡ji HwZnvwmK gyw³hy× Ges ¯^vaxb mve©‡fŠg evsjv‡`‡ki Afz¨`q eY©bv Kiv|

6. ¯^vaxb mve©‡fŠg evsjv‡`‡ki ivRbxwZ I Av_©-mvgvwRK Ae¯’v m¤ú‡K© AeMZ nIqv|

6.1 hy‡×vËi ¯^vaxb mve©‡fŠg evsjv‡`‡ki Av_©-mvgvwRK cybM©Vb Kg©ZrciZv eY©bv Kiv|

6.2 1973 mv‡ji wbe©vPb Ges 1974 mv‡j msweav‡bi 4_© ms‡kvabxi gva¨‡g miKvi c×wZi cwieZ©b e¨³ Kiv|

6.3 1975 mv‡ji 15 AvM÷ RvwZi RbK e½eÜz †kL gywReyi ingvb -Gi kvnv`vZ eiY Ges ivR‰bwZK cUcwieZ©b|

6.4 1981 mv‡j ivóªcwZ wRqvDi ingv‡bi kvnv`vZ eiY, 1982 mv‡ji mvgwiK Afz¨Ìvb Ges ivR‰bwZK cUf‚wg cwieZ©b|

6.5 1990 mv‡j Gikv` miKv‡ii cZb Ges ZË¡veavqK miKvi c×wZ Abyms‡M 1991 m‡bi wbe©vPb Ges MYZvwš¿K Abykxj‡bi m~Pbv|

ms¯‹…wZ

7. ms¯‹…wZi msÁv Ges cÖvPxb I ga¨hyMxq evsjvi ms¯‹…wZ I mvwnZ¨ PP©v m¤ú‡K© AeMZ nIqv|

7.1 ms¯‹…wZi msÁv `vb|

7.2 cÖvPxb evsjvi fvlv mvwnZ¨ I ms¯‹…wZi iƒc‡iLv eY©bv Kiv|

7.3 ev½vjx ms¯‹…wZ wbg©v‡Y gwm©qv I cyuw_ mvwn‡Z¨i cÖfve eY©bv Kiv|

8. AvaywbK hy‡M evsjv‡`‡ki ms¯‹…wZ I evsjvfvlvi AvaywbK iƒcjvf m¤ú‡K© AeMZ nIqv|

8.1 Bs‡iR kvmb Avg‡j mvgvwRK Kzms¯‹vi `~ixKi‡Y (m¨vi ˆmq` Avng`, ˆmq` Avgxi Avjx I ivRv ivg‡gvnb ivq) Gi Avwef©ve Ges Zv‡`i Kg©ZrciZv e¨vL¨v Kiv|

8.2 K¨vwi mv‡ne Ges †dvU© DBwjqvg K‡jR/ms¯‹…Z K‡jR ¯’vc‡bi gva¨‡g evsjvi bZzb ms¯‹…wZi iƒcjvf eY©bv Kiv|

8.3 Bs‡iR‡`i wk¶vbxwZ cÖeZ©b e¨vL¨v Kiv Ges KwjKvZv wek¦we`¨vjq I Bmjvwgqv gv`ªvmv ¯’vc‡bi gva¨‡g evsjvi ms¯‹…wZi weKvk e¨³ Kiv |

8.4 XvKv wek¦we`¨vjq  cÖwZôvi BwZe„Ë e¨vL¨v Kiv|

9. 1947 Gi †`k wefvM I mvs¯‹…wZK Ae¯’vi cwieZ©b m¤ú‡K© AeMZ nIqv|

9.1 ZrKvjxb c~e© cvwK¯Ív‡bi ZgyÏyb gRwj‡mi f‚wgKv D‡j­L Kiv|

9.2 1952 mv‡ji fvlv Av‡›`vj‡bi mvs¯‹…wZK ¸i“Z¡  D‡j­L Kiv|

9.3 XvKv †Kw›`ªK wkíx-mvwnwZ¨K‡`i evsMvjx ms¯‹…wZ wewbg©v‡Yi f‚wgKv cvjb D‡j­L Kiv|

9.4 Õ69 Gi MY Av‡›`vj‡b mvs¯‹…wZK Kg©x‡`i f‚wgKv  D‡j­L Kiv|

9.5 evOjv GKv‡Wgxi cÖwZôv Ges evsjv fvlv I mvwn‡Z¨ Gi f~wgKv D‡j­L Kiv|

9.6 AvšÍR©vwZK gvZ…fvlv w`em wn‡m‡e 21 †deª“qvwii Zvrch© e¨³ Kiv|

9.7 fvlv, wkí mvwnZ¨ PP©vq msev`cÎ I B‡jKUªwbK wgwWqvi f‚wgKv D‡j­L Kiv|

10. ms¯‹…wZi Dci MÖvgxY A_©bxwZi cÖfve AeMZ nIqv| 
10.1 ZuvZ wkí I gmwjb Drcv`‡bi BwZe„Ë e¨vL¨v Kiv|

10.2 cvU  Pv‡li A_©‰bwZK cÖfve e¨³ Kiv|

10.3 ev½vjx ms¯‹…wZi Ask wn‡m‡e `y»RvZ wgóvbœ mvgMÖxi (wgwó, gvLb, `wa, wcVv-cywj cÖf…wZ)  cÖfve e¨³ Kiv|

10.4 †`kxq †gjv I cve©‡bi mvs¯‹…wZK ¸i“Z¡ e¨vL¨v Kiv|

10.5 MÖvgxY †ckvRxwe‡`i (Kvgvi, Kzgvi, ZuvZx, †R‡j, QyZvi, BZ¨vw`) mvs¯‹…wZK ¸i“Z¡ e¨vL¨v Kiv|
11. evsjv‡`‡ki ms¯‹…wZ‡Z Avw`evmx ms¯‹…wZ I cÖZœ ZvwË¡K wb`k©‡bi Ae`vb m¤ú‡K© AeMZ nIqv|

11.1 evsjv‡`‡ki Avw`evmx m¤ú‡K© D‡j­L Kiv|

11.2 evsjv‡`‡ki ms¯‹…wZ‡Z Mv‡ov, ivLvBb, mvIZvj, PvKgv Avw`evmx‡`i ms¯‹…wZK Ae`vb e¨L¨v Kiv| 

11.3 evsjv‡`‡ki cÖvPxb ms¯‹…wZi HwZn¨ wnmv‡e gnv¯’vbMo, gqbvgwZ I cvnvocy‡ii cÖZœZvwË¡K wb`k©‡bi eY©bv `vb|
mnvqK cy¯ÍK
iwng, †PŠayix, gvngy` I Bmjvg, Òevsjv‡`‡ki BwZnvm (cwiewa©Z I cwigvwR©Z)Ó ; bI‡ivR wKZvwe¯Ívb, AvM÷, 1999|

†K, Avjx Òevsjv‡`‡ki BwZnvmÓ; AvwRwRqv eyK wW‡cv, 2001|

wmivRyj Bmjvg, Òevsjv‡`‡ki BwZnvm-1704-1971Ó; 1g, 2q I 3q LÛ; 

evsjv‡`k GwkqvwUK †mvmvBwU, †deª“qvwi 2000|

†Kv-Av‡šÍvbfv, wcÖ, K‡Zvfw®‹, ÒfviZe‡l©i BwZnvmÓ; cÖMwZ cÖKvkb, 1988|

†Mvcvj nvj`vi; Òms¯‹…wZi iƒcvšÍiÓ; gy³aviv, †g 1984|

†gvZv‡ni †nv‡mb †PŠayix, Òms¯‹…wZ K_vÓ; bI‡ivR wKZvwe¯Ívb, Rvbyqvwi 1998|

†Mvcvj nvj`vi, Òevsjv mvwn‡Z¨i iƒc‡iLv-1g I 2q LÛÓ; gy³aviv, RyjvB 1978|
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AIMS

· To be able to understand the basic concepts and principles of business organization.

· To be able to understand the banking system.

· To be able to understand the trade system and stock exchange activities in Bangladesh. 

· To be able to understand the basic concepts of communication and its types, methods.

· to be able to perform in  writing , application for job, complain letter & tender notice. 

SHORT DESCRIPTION 

Principles and objects of business organization; Formation of business organization; Banking system and its operation; Negotiable instrument; Stock Exchange; Home trade and foreign trade.  
Basic concepts of communication Communication model& feedback; Types of communication; Methods of communication; Formal & informal communication; Essentials of communication; Report writing; Office management; Communication through correspondence; Official and semi- official letters.

DETAIL  DESCRIPTION 

1
Understand business organization.

1.1 Define business.

1.2 Mention the objects of business.

1.3 Define business organization.

1.4 State the function of business organization.
2 Understand the formation of business organization. 

2.1 Define sole proprietorship, partnership, joint stock company. and co-operative

2.2 Describe the formation of sole proprietorship, partnership , joint stock company, & co operative.

2.3 Mention the advantages and disadvantages of proprietorship, partnership and joint stock company.
2.4 State the principles of Co operative & various types of Co operative.  
2.5 Discuss the role of co-operative society in Bangladesh.

3 Understand the banking system and negotiable instrument.

3.1 Define bank.

3.2 State the service rendered by bank.

3.3 Describe the classification of bank in Bangladesh.

3.4 State the functions of Bangladesh Bank in controlling money market.

3.5 State the functions of commercial Bank in Bangladesh

3.6 Mention different types of account operated in a bank.

3.7 Mention how different types of bank accounts are opened and operated.
3.8 Define negotiable instrument.

3.9 Discuss various types of negotiable instrument.

3.10 Describe different types of cheque. 

3.11 Define letter of credit. 

4 Understand the home & foreign trade

4.1 Define home trade & foreign trade.
4.2 Describe types of home trade.  

4.3 Differentiate between whole sale trade and retail trade.
4.4 Define foreign trade.
4.5 Mention the advantages and disadvantages of foreign trade.

4.6 Mention the classification of foreign trade.
4.7 Discuss the import procedure & exporting procedure.
4.8 Discuss the importance of foreign trade in the economy of Bangladesh. 

5 Understand the basic concepts of communication 

5.1 Define communication &  business communication.

5.2 Describe the scope of business communication.

5.3 State the objectives of business communication.

5.4 Discuss the essential elements of communication process.
6 Understand the communication model and feedback.

6.1 Define communication model.

6.2 State the business functions of communication model.

6.3 Define feedback .
6.4 State the basic principles of effective feedback.

6.5 Explain the essential feedback to complete communication process.
7 Understand the types of communication.

7.1 Explain the different types of communication.

7.2 Distinguish between upward and downward communication.

7.3 Define two-way communication.

7.4 Describe the advantages and disadvantages of two-way communication.

7.5 Define formal & informal communication.

7.6 Describe the advantages and disadvantages of formal & informal communication.

7.7 Distinguish between formal and informal communication.

8 Understand the methods of communication.

8.1 Define communication method.

8.2 Discuss the various methods of communication.

8.3 Describe the advantages and disadvantages of oral communication.

8.4 Describe the advantages and disadvantages of written communication.

8.5 Distinguish between oral and written communication.

9 Understand the essentials of communication.
9.1 Discuss the essential feature of good communication.
9.2 Describe the barriers of communication.

9.3 Discuss the means for overcoming barriers to good communication.
10 Understand the report writing.

10.1  Define report , business report & technical report.

10.2 State the essential qualities of a good report.

10.3 Describe the factors to be considered while drafting a report. 

10.4 Explain the components of a technical report. 

10.5 Distinguish between a technical report and general report.
10.6 Prepare a technical report.
11 Understand the office management.

11.1 Define office and office work.

11.2 State the characteristics of office work.

11.3 Define filing and indexing.

11.4 Discuss the methods of filing.

11.5 Discuss the methods of indexing.

11.6 Distinguish between filing and indexing.
12 Understand the official and semi-official letters.

12.1 State the types of correspondence.

12.2 State the different parts of a commercial letter.  

12.3 Define official letter and semi-official letter.

12.4 Distinguish between official letter and semi-official letters.

12.5 Prepare the following letters: Interview letter, appointment letter, joining letter and application for recruitment. Complain letters, tender notice.
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