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Course Structure of Bachelor in Bio-Medical Engineering 
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First Semester 

S.N. Subjects C.H. L T P 
Internal  Final 

Total 
Th. P. Th. P 

1 Mathematics I 3 3 3 - 40 - 60 - 100 

2 Physics 3 4 2 2 40 10 60 15 125 

3 Computer Programming 3 3 1 3 40 30 60 20 150 

4 
Basic Electrical 

Engineering 
2 2 1 1 20 25 30 - 75 

5 
Basic Electronics 

Engineering 
3 3 1 3/2 40 25 60 - 125 

6 Engineering Drawing  3 1 - 3 - 60 - 40 100 

 Total 17 16 8 10.5         675 

 

 

 

 

 

Second Semester 

S.N. Subjects C.H. L T P 
Internal  Final 

Total 
Th. P. Th. P 

1 Mathematics II 3 3 3 - 40 
 

60 - 100 

2 
Chemistry 3 3 2 2 40 10 60 15 125 

3 
Basic Mechanical 

Engineering 

3 3 1 3 40 25 60 - 125 

4 
Electro Engineering 

Materials 

3 3 1 - 40 25 60 - 125 

5 
Introduction to 

Computational System 

3 3 1 3 40 25 60 - 125 

6 
Digital Electronics 3 3 1 3 40 25 60 - 125 

                              Total 18 18 9 11         725 
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Third Semester 

S.N. Subjects C.H. L T P 
Internal  Final 

Total 
Th. P. Th. P 

1 Mathematics III 3 3 3 - 40 
 

60 - 100 

2 

Bio-Engineering 

Materials and 

Components 

4 4 1 - 40 - 60 - 100 

3 
Human Anatomy and 

Physiology I 

4 4 1 3 40 25 60 - 125 

4 
Fluid Mechanics & 

Thermodynamics 

3 3 1 - 40 - 60 - 100 

5 
Cell Biology and 

Immunology 

3 3 1 3 40 25 60 - 125 

6 Microprocessor 3 3 1 3 40 50 60 - 150 

 Total 20 20 8 9  
   

700 

 

 

 

Fourth Semester 

S.N. Subjects C.H. L T P 
Internal  Final 

Total 
Th. P. Th. P 

1 Applied Mathematics 3 3 3 - 40 
 

60 - 100 

2 Applied Sociology 3 3 1 - 40 
 

60 - 100 

3 
Electronic Devices and 

Circuits 
3 3 1 3/2 40 25 60 - 125 

4 Biomechanics 4 4 1 - 40 - 60 - 100 

5 
Biomedical Embedded 

System Design 

3 3 1 3 40 25 60 - 125 

6 
Human Anatomy and 

Physiology II 
4 4 1 3 40 25 60 - 125 

 Total 20 20 8 7.5 
    

675 
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Fifth Semester 

S.N. Subjects 
C.H. L T P Internal  Final  
    Th. P. Th. P  Total 

1 
Probability and 

Statistics 3 3 1 - 
20 20 60 - 100 

2 Numerical Methods 3 3 1 2 40 30 60 20 150 

3 Implantable Devices 3 3 1 2 40 - 60 - 100 

4 Control Systems 3 3 1 3 40 10 60 15 125 

5 
Tissue Device 

Interactions 3 3 1 - 
40 - 60 - 100 

6 
Communication 

Systems 3 3 1 2 
40 25 60 - 125 

 Total 18 18 6 9     700 

 

 

 

 

 

 

 

Sixth Semester 

S.N. Subjects C.H  L T P 
Internal Final 

Total 
Th. P. Th. P 

1 Engineering Economics 

 
 

3 3 1 - 40 - 60 - 100 

 
 2 

Medical Industry 

Management 3 3 1 - 
40 - 60 - 100 

3 Medical Imaging I 3 3 1 2 40 25 60 - 125 

4 
Biomedical 

Instrumentation I 4 4 1 2 
40 25 60 - 125 

5 Medical Electronics 3 3 1 2 40 25 60 - 125 

6 
Biomedical Digital 

Signal Processing 3 3 1 2 
40 25 60 - 125 

 Total 19 19 6 8     700 



 
                             Note:  C.H.: Credit Hour      L: Lecture     T: Tutorial      P: Practical      Th: Theory     
                      Course Structure of Bachelor in Bi-Medical Engineering effective from 2021 Batch 

Seventh Semester 

S.N. Subjects C.H. L T P 
Internal  Final 

Total 
Th. P. Th. P 

1 
Organization & Project 

Management 
3 3 1 - 40  60 - 100 

2 
Biomedical Instrumentation 

II 4 4 1 2 
40 25 60 - 125 

3 Medical Imaging II 3 3 1 2 40 25 60 - 125 

4 Elective I 3 3 1 2 40 25 60 - 125 

5 Elective II 3 3 1 2 40 25 60 - 125 

6 Project 6 - 3 9 - 120 - 80 200 

 Total 22 22 5 14     800 

 

 

 

 

Eighth Semester 

S.N. Subjects C.H. L T P 
Internal  Final 

Total 
Th. P. Th. P 

1 
Engineering Professional 

Practice 2 2 1 - 
20 - 30 - 50 

2 Elective III 3 3 1 2 40 25 60 - 125 

3 Internship  3 3 1 - - 60 - 40 100 

4 Project 6 - 3 9 - 120 - 80 200 

 Total 14 14 3 8     475 

Total      150 
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S.N 

  

Subjects 

  

Course 

code 

Credit 

Hours 

Lecture/Week 

(Hrs) 

Tutorial/Week 

(Hrs) 

Practical 

/Week (Hrs) 

First Semester 

1.  Mathematics I 3 3 3 - 

2.  Physics 4 4 2 2 

  3.  Computer Programming 3 3 1 3 

  4.  Basic Electrical Engineering 2 2 1 2/2 

  5.  

Basics Electronics 

Engineering 

3 3 1 1.5 

  6.   Engineering Drawing 3 1 - 3 

                                             Total: 18 16 8 10.5 

 

















































Theory Practical

Cr L T P Duration Marks Duration Marks

2 2 1 2/2 20 25 1.5 30 - - 75

Hrs. Req.

1.5

2

1

2

1.5

1.5

1

1

1.5

2

1.5

2

2

Chapter 5: AC 

Fundamentals          

No. of Hours: 8

2

5.1 Generation of AC

5.2 Waveform and Terms used in AC

As per syllabus Topic as per syllabus Topic to be taught

1.5

Basic Electrical Engineering

Practical

Examination Scheme

Internal Final

Theory

Define elements of an electric circuit: source, load, path(conductor), switches (control), 

fuess(protection) with circuit diagram

Define and Explain Current with derivation

Define EMF and PD and list the differences between them

Statement, Explanation,Application and Limitation of Ohm's Law

Define Resistors, State laws of Resistance and derive it and solve numerical based on it

State, Explain and mention the types of kirchhoff's law and their application

Explain mesh analysis and it's procedure and solve Numerical

Explain nodal analysis and it's procedure and solve Numerical

1.7 Voltage and Current Sources

1.4 Ohm’s Law, its applications and limitations

1.5 Resistors and Resistivity 

1.6 Temperature rise and Temperature Coefficient of resistance

2.1 Series and Parallel Combination of resistors

2.2 Kirchhoff’s Law and their applications

Define,Explain and Derive temperature coefficient of resistance and numerical based 

on it

Define and classify the source, limitt to independent sources only.

4.1 Capacitor and its Capacitance, Capacitor in series and 

parallel

4.2 Inductor and its Inductance, Inductor in series and parallel

2.2.1 Mesh Analysis 

2.2.2 Nodal Analysis 

Chapter 1: General 

Electric System                                  

No. of Hours: 6

Chapter 2: DC Circuits                                

No. of Hours: 6

Chapter 3: Network 

Theorems

No. of Hours: 6

Chapter 4:Inductance 

& Capacitance in an 

Electric Circuit

No. of Hours: 4

1.1 Constituent part of an Electric System (source, load, 

communication & control)   

1.2 Current flow in a circuit

1.3 Electromotive force and Potential Difference

Define, Explain and Derive expression for equivalent Capacitance in series and 

Parallel, Energy stored in capacitor

Define, Explain and Derive expression for equivalent Inductor in series and Parallel, 

Energy stored in inductor, Concept of self and mutual inductance

Faradays's law of Electromagnetic Induction, Generation of 1 Phase AC, explanation 

with waveform

Define basic terms: frequency, time period, cycle, peak value, current and voltage 

waveform together, phase difference

Statement, Explain and list procedure and Solve Numerical , Application

Year: I Semester :ISubject Code: BEG….EL

Course Objective: The basic objective of the course is to know basic concept of Electrical Enginering and

to Attain the Knowledge of DC, Single Phase and Three Phase AC									

Teaching

Hours/week
Total Marks

3.1 Star-delta transformation and Delta-star transformation

3.2 Superposition Theorem

3.3 Thevenin’s Theorem

3.4 Maximum power transfer theorem

Provide conversion formula Explain and Solve Numericals

Statement, Explain and list procedure and Solve Numerical , Application

Statement, Explain and list procedure and Solve Numerical , Application

Define, Explain, Derive equvalent resistance, Current and voltage division rule and 

solve Numerical based on series and parallel combination



2

2

1

1

Chapters Marks

1 6

2 6

3 6

4 4

5 8

Total 30

Final University QuestionFormat:

Marks Distribution

No. of question: 5

Each question Carry Equal Marks of 6

Each question  may have sub question upto 2

Attempt all 5 question

1- Numerical of 4 marks  either on Laws of resistance or Temp. 

Coefficient                                                                                              

2- Theory of 2 marks                    

Marks Sub Distribution

1. Theory of 2 marks                                                                                                        

2 - Derivation of 2 marks

1- Numerical of 4 marks  on R.L and C or Combination                                                               

2- Derivation of 2  marks                                                                    

3. Definition of 2 marks                 

1- Numerical of 4 marks  on R.L and C                                                                                     

2- Numerical of 4 marks  on  Combination               

1- Numerical of 4 marks  either on mesh or nodal Analysis                                                                                       

2- Theory of 2 marks                    

1- Numerical of 3 marks  either on mesh or nodal 

Analysis                                                                                       

2- Numerical of 3 marks on series and parallel 

reduction                 

1- Numerical of 4 marks  either on mesh or nodal 

Analysis    or series & Parallel                                                                                   

2-Theory of 2 marks on series and parallel or 

Mesh or nodal              

1- Numerical of 4 marks  either on Super Position or Thevenin 

theorem or Star or Delta Conversion                                                  

2 - Theory of 2 marks               

1- Numerical of 3 marks  either on Super Position 

or Thevenin theorem                                                                                               

2- Derivation of 3 marks                  

1- Numerical of 3 marks  either on Super Position 

or Thevenin theorem or Star delta                                                                                              

2- Derivation of 3 marks                                            

1- and 3-phase system from number of conductors perspective,  comparison of 3 phase 

and single phase ac system, Basic Defination: line and phase Voltage and Current, 

power.  

Chapter 5: AC 

Fundamentals          

No. of Hours: 8

2

5.6 AC through RL, RC, and RLC and their phasor 

representation

5.7 Power and Power factor in AC

5.8 Concept of three phase system.

Define Power (apparent, active and reactive) with Power triangle and  define power 

factor and explain importance of power factor

5.3 Average and R.M.S values of Current and Voltage                                         

5.4 Phasor representation

5.5 AC through Resistance, Inductance and Capacitance
Define, Explain and Derive AC through R, L and C with Phasor diagram and 

waveforms and Numericals and concept of j operator

Define, Explain and Derive AC through series RL, RC and RLC with Phasor diagram,  

waveforms and Numericals

Define Average, RMS value, form and peak factor and phasor representation



PURBANCHAL UNIVERSITY 
MODEL QUESTION 

LEVEL: - B. E. (Civil) First Semester/Final 

SUBJECT: Basic Electrical Engineering                                                                               FULL MARKS: - 30 

TIME: - 01:30 hrs.                                               PASS MARKS: - 12 

  

All question Carry equal Marks 

1. a. Define Resistance and state the laws of resistance.      2 

b. A coil connected across a constant DC source of 120V, Draws a current of 12 A at temperature 

25℃. After 5 hours of operation, its temperature rises to 65 ℃ and current reduces to 8 A. 

Calculate: 

i. current when temperature is increased to 80 ℃      4 

ii. Temperature coefficient of resistance at 30 ℃  

     OR 

b. An aluminium wire 7.5 m long is connected in parallel with a copper wire 6m long. When a 

current of 5A is passed through the parallel combination, it is found that the current in the 

aluminium wire is 3A. The diameter of aluminium wire is 1mm. Determine the diameter of copper 

wire, the resistivity of copper is 0.017 µΩm and that of alumimium is 0.028 µΩm.  

 4 

 

2. a. List the properties of resistance connected in series and obtain the expression for voltage 

division rule.            

 2 

   b. Use Nodal analysis to find the current through 8ohm resistor.     4 

  
       OR 

b. Use loop method to find current through 5ohm resistor      4 

 
 

3. a. State and Explain Maximum power transfer theorem.     2 

b. Using Thevenin theorem, calculate current through 8ohm resistor of the circuit shown below 4 



                        
       OR 

 

 

b. Calculate Current flowing through 2ohm using Superposition theorem 

                                 

 
 

4. a. Derive the expression of energy stored in an inductive coil     2 

b. Derive the relationship between voltage and current for a purely inductive circuit excited by ac 

voltage source and also show that the average power consumed by a purely inductive circuit is zero. 4 

       OR 

b. A circuit of 20ohm resistance in series with capacitance of 200 micro-farad, connected across 50 Hz 

supply. The current through the circuit is 10.8sin314t A. Determine the voltage across each component 

and across the circuit.          4 

 

5. a. Explain about series and parallel combination of capacitors     2 

b. Derive the expression for impedance and power factor for R-L-C series circuit when AC voltage is 

applied across it and also draw the phasor diagram      4 

       OR 

b. A series R-L-C circuit having R = 100ohm, L = 0.12 H and C = 28.27 micro-farad is fed from a 100 

v, 50 Hz supply. Find the current flowing in  the circuit, active and reactive power and draw phasor 

diagram            4 
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 Elective I  

1 Structural & Functional Biomaterials 3 3 1 - 4 

2 Biomedical Equipment Maintenance I 3        3 1 2 6 

3 Physiological Modeling 3 3 1 2 6 

       

 

 
Elective II 

 
   

1 Minimally Invasive Medical Technology 3 3 1 - 4 

2 Medical Image Processing 3 3 1 2 6 

3 Principles of Tissue Engineering 3 3 1 - 4 

4 Theory of Medical Robotics 3 3 1 2 6 

   

 

 
 
 

Elective III 

1 Neural Network 3 3 1 2      6 

2 Medical Informatics 3 3 1 2      6 

3 Telemedicine and Telehealth 3 3 1 -      4 

4 

Biomedical Applications of 
Nanotechnology  3 3 1 -      4 

5 Biomedical Equipment Maintenance II 3 3 1 2      6 

6 Bio-Electromagnetism 3 3 1 2      6 


