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VISION OF THE INSTITUTE 

 

To consistently strive for excellence in engineering education by producing skilled, 

trained and knowledge-driven engineers who fit into the current and future requirements 

of industries, organizations, and society thereby contributing to the sustainable growth of 

the country. 

 

MISSION OF THE INSTITUTE 

M1: To improve teaching-learning process while making the existing curriculum more 

contemporary and in keeping with the requirements of the industry. 

M2: To create an environment for fostering research and development. 

M3: To develop students’ soft skills, ethical values, leadership qualities, reasoning and 

analytical abilities and motivate them to address engineering needs of neighboring areas. 
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Program Outcomes (PO) 

PO1 

  

Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

PO2 Problem analysis: Identify, formulate, review research literature, and analyse complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences. 

PO3 Design/development of solutions: Design solutions for complex engineering problems 

and design system components or processes that meet the specified needs with 

appropriate consideration for the public health and safety, and the cultural, societal, and 

environmental considerations. 

PO4 Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis of the information to provide valid conclusions. 

PO5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modelling to complex 

engineering activities with an understanding of the limitations. 

PO6 The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent 

responsibilities relevant to the professional engineering practice. 

PO7 Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts and demonstrate the 

knowledge of and need for sustainable development. 

PO8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities 

and norms of the engineering practice. 

PO9 Individual and teamwork: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

PO10 Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and 

write effective reports and design documentation, make effective presentations, and give 

and receive clear instructions. 

PO11 Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as 

a  member and leader in a team, to manage projects and in multidisciplinary 

environments. 

PO12 Life-long learning: Recognize the need for and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 
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Department of Electrical Engineering 
 

Vision  
To produce competent electrical engineers with ethical values addressing the 

challenges in the field of education, industry, and research for the sustainable 

growth of nation.  

 

Mission  
M1: To create an environment for quality technical education and produce 

engineers who will contribute meaningfully to the growth and development of the 

country.  

M2: To engage the students in research & development in cutting edge and 

sustainable technologies.  

M3: To develop professional skills, ethical values, and leadership qualities to 

address the needs of neighbouring areas in terms of engineering and technical 

support.  

 PEO  
Graduates of the program will be able to:  

PEO1: Establish their careers in the field of Electrical Engineering and related 

areas, providing innovative and effective solutions.  

PEO2: Establish themselves as entrepreneur, work in research and development 

organization and pursue higher education.  

PEO3: Manage projects catering to current societal and industrial needs in an 

ethical manner as a member/leader of multidisciplinary teams.  

 PSO  

Upon satisfactory completion of the program, a student will be able to:  

PSO-1: Identify, analyze, and solve real-life problems by applying the knowledge 

in Electrical Engineering.  

 

PSO-2: Design and develop electrical systems with the help of automation tools to 

excel in the field of Electrical engineering.  

 

PSO-3: Find solutions to the issues faced by society through engineering and 

technological innovations while upholding professional ethics and social values.  
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Course Description 

This course covers basic elements of circuit knowledge and AC fundamentals. The course is 

aimed at teaching the students about the basic and fundamental theorems and devices of 

Electrical Engineering so that the students can take up higher courses in Electrical Engineering.  

 

Course Outcomes 

 

CO-PO Mapping 

 

CO  Course outcomes POs/PSOs CL 
Classroom 

session 

CO1 
To understand electrical circuit principles, 

theorems, and time-domain analysis. 

PO 1, 2, 3, 4,5,6,8,12 

PSO 1,2,3 
U 8 

CO2 
To apply knowledge of AC circuit analysis, 

power, and phasor representation. 

PO 1, 2, 

3,4,5,6,7,8,9,10,11,12 

PSO 1,2,3 

Ap 8 

CO3 

To analyse magnetic circuits, transformer, 

and performance of transformer in electrical 

systems. 

PO 1,2,3,4,12 

PSO 1,2,3 
An 10 

CO4 

To explain the principles of DC motor, 

induction motor and synchronous 

generator. 

PO 1, 2, 

3,4,5,6,7,8,9,10,11,12 

PSO 1,2,3 

U 10 

CO5 

To explain components of LT 

switchgear, batteries and elementary 

calculations for energy consumption. 

PO 1,2 3,4, 

5,6,7,9,10,12 

PSO 1,2,3 

U 6 

    
42 

 

Cognitive Level (CL):  
R-Remember, U-Understand, Ap- Apply, An-Analyse, E-Evaluate and C-Create 

Institute / College Name : PURNEA COLLEGE OF ENGINEERING 

Program Name B.Tech. (EE – 2
nd

  Sem.) 

Course Code 100201 

Course Name BASIC ELECTRICAL ENGINEERING 

Lecture / Tutorial (per 

week): 

3-1-2 (L-T-P) Course Credits 5 

Course Coordinator 

Name 

MR. TABISH SHANU 
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CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 1 PSO 2 PSO 3 

CO1 3 3 2 2 2 2 0 1 0 0 1 2 3 3 2 

CO2 3 3 2 2 1 1 2 1 1 1 1 3 3 3 2 

CO3 3 2 2 2 2 2 1 2 1 1 1 2 2 2 3 

CO4 3 2 2 3 2 2 1 1 1 1 1 2 3 2 3 

CO5 3 3 1 1 2 2 1 0 2 1 0 2 3 2 1 

AVERAGE 3 3 2 2 2 2 0 1 0 0 1 2 3 3 2 

1-weak, 2-moderate, 3-strong 

 

 

COURSE OUTCOME TARGET 

CO Target % 

CO1 
60% 

CO2 
60% 

CO3 
60% 

CO4 
65% 

CO5 
65% 

 

PO’S / PSO’S ADDRESSED BY COS & MAPPING STRENGTH WITH COURSE 

PO/PSO CO No. of Sessions % of session Mapping 

Strength 

PO1 CO 1,2,3,4,5 42 100 3 

PO2 CO 1,2,3,4,5 42 100 3 

PO3 CO 1,2,3,4,5 42 100 3 

PO5 CO 1,2,3,4,5 42 100 3 

PO6 CO 1,2,3,4,5 42 100 3 

PO7 CO 2,3,4,5 34 81 3 

PO8 CO 1,2,3,4 36 86 3 

PO9 CO 2,3,4,5 34 81 3 

PO10 CO 2,3,4,5 34 81 3 

PO11 CO 1,2,3,4 36 86 3 

PO12 CO 1,2,3,4,5 42 100 3 

PSO1 CO 1,2,3,4,5 42 100 3 

PSO2 CO 1,2,3,4,5 42 100 3 

PSO3 CO 1,2,3,4,5 42 100 3 
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S. No. Percentage of Session Mapping Strength 

1 > 70 3 

2 30 - 70  2 

3 < 30 1 

   

 

COURSE – PO/PSO MAPPING 

BEE 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

Mapping 

Strength 
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

 

 

 

Textbooks 

TB1: ‘Basic Electrical Engineering' by A. E. Fitzgerald, Fifth Edition, Tata McGraw Hill 

TB2: ‘Basic Electrical Engineering’ by Abhijit Chakrabarti, Tata McGraw Hill 

TB3: ‘Electric Machines’’ by Ashfaq Hussain, Dhanpat rai & Co. 

Reference Books  
RB1: 'Fundamental of Electrical Engineering' by Leonard S. Bobrow, Oxford 

RB2: 'Fundamentals of Electrical Engineering' by R. Prasad, PHI Publication 

RB3: ‘Electrical Engineering Fundamentals’ by Vincent Del Toro, Second Edition 

 

Other readings and relevant websites 

S.No. Link of Journals, Magazines, websites and Research Papers  

1.  http://nptel.ac.in/courses/108108076/ 

2.  http://nptel.ac.in/courses/108105053/ 

3.  https://www.youtube.com/channel/UCBzzSN5VFHL8EHGzVhJNKKQ 

4.  http://ieeexplore.ieee.org 

5.  https://www.sciencedirect.com 

         

 SYLLABUS 
 

Topics 
DC CIRCUITS (8 LECTURES)  

ELECTRICAL CIRCUIT ELEMENTS (R, L AND C), VOLTAGE AND CURRENT SOURCES, 

KIRCHHOFF CURRENT AND VOLTAGE LAWS, ANALYSIS OF SIMPLE CIRCUITS WITH DC 

EXCITATION. STAR-DELTA CONVERSION, NETWORK THEOREMS (SUPERPOSITION, 

THEVENIN, NORTON AND MAXIMUM POWER TRANSFER THEOREMS). TIME-DOMAIN 

ANALYSIS OF FIRST-ORDER RL AND RC CIRCUITS 
AC CIRCUITS (8 LECTURES)  

REPRESENTATION OF SINUSOIDAL WAVEFORMS, PEAK, RMS AND AVERAGE VALUES 

(FORM FACTOR AND PEAK FACTOR), IMPEDANCE OF SERIES AND PARALLEL CIRCUIT, 

PHASOR REPRESENTATION, REAL POWER, REACTIVE POWER, APPARENT POWER, POWER 

FACTOR, POWER TRIANGLE. ANALYSIS OF SINGLE-PHASE AC CIRCUITS CONSISTING 

OF R, L, C, RL, RC, RLC COMBINATIONS (SERIES AND PARALLEL), RESONANCE. 

THREE-PHASE BALANCED CIRCUITS, VOLTAGE AND CURRENT RELATIONS IN STAR AND 

DELTA CONNECTIONS. 
MAGNETIC CIRCUITS: (4 LECTURES)  

INTRODUCTION, SERIES AND PARALLEL MAGNETIC CIRCUITS, ANALYSIS OF SERIES 

AND PARALLEL MAGNETIC CIRCUITS. 
TRANSFORMERS (6 LECTURES)  

MAGNETIC MATERIALS, BH CHARACTERISTICS, IDEAL AND PRACTICAL TRANSFORMER, 

EMF EQUATION, EQUIVALENT CIRCUIT, LOSSES IN TRANSFORMERS, REGULATION AND 

http://ieeexplore.ieee.org/
https://www.sciencedirect.com/
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EFFICIENCY. AUTO-TRANSFORMER AND THREE-PHASE TRANSFORMER CONNECTIONS. 
ELECTRICAL MACHINES (10 LECTURES)  

CONSTRUCTION, WORKING, TORQUE-SPEED CHARACTERISTIC AND SPEED CONTROL OF 

SEPARATELY EXCITED DC MOTOR. GENERATION OF ROTATING MAGNETIC FIELDS, 

CONSTRUCTION AND WORKING OF A THREE-PHASE INDUCTION MOTOR, SIGNIFICANCE 

OF TORQUE-SLIP CHARACTERISTIC. LOSS COMPONENTS AND EFFICIENCY, STARTING 

AND SPEED CONTROL OF INDUCTION MOTOR. CONSTRUCTION AND WORKING OF 

SYNCHRONOUS GENERATORS. 

ELECTRICAL INSTALLATIONS (6 LECTURES)  

COMPONENTS OF LT SWITCHGEAR: SWITCH FUSE UNIT (SFU), MCB, ELCB, MCCB, 

TYPES OF WIRES AND CABLES, EARTHING. TYPES OF BATTERIES, IMPORTANT 

CHARACTERISTICS FOR BATTERIES. ELEMENTARY CALCULATIONS FOR ENERGY 

CONSUMPTION, POWER FACTOR IMPROVEMENT AND BATTERY BACKUP. 

 

 

Time Table 

 

2
nd

 Semester EE                                                                                                           

ROOM NO. 103, wef- 29/07/2024 

 Day/ 

time  

10:00-

10:50 

10:50-

11:40  

11:40-

12:30 

12:30-

01:20 

01:20-

02:00  
02:00 to 04:30 

 MON   BEE   

LUNCH 

BREAK 

   

 TUE    BEE     

 WED         

 THU   BEE BEE     

 FRI         

SAT   BEE LAB          
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List of Students 

Branch-  Electrical Engineering 
 

Sl No Registration No Name 

   

1 22103131024 TILAK KUMAR 

2 22103131026 ABHISHEK KUMAR MISHRA 

3 23103131001 MD EKRAMUL 

4 23103131002 HARERAM KUMAR 

5 23103131003 DIPAK KUMAR 

6 23103131004 ADITYA RANJAN 

7 23103131005 ABHINAV ANAND 

8 23103131006 AKANKSHA KUMARI 

9 23103131007 AANAND KUMAR 

10 23103131008 AMIT KUMAR 

11 23103131009 KUMAR SUBHARTH 

12 23103131010 SUMANT KUMAR 

13 23103131011 PRADUM KUMAR 

14 23103131012 RAVI KUMAR 

15 23103131013 PIYUSH KUMAR 

16 23103131014 AMAN KUMAR 

17 23103131015 ANAND KISHOR GUPTA 

18 23103131016 SONAL SINGH 

19 23103131017 DILKHUSH KUMAR RAJAK 

20 23103131018 SHREYASHI SINGH 

21 23103131020 RAZI AHMED 

22 23103131021 ANKIT KUMAR 

23 23103131022 ABHAY KUMAR 

24 23103131024 SUJIT KUMAR 

25 23103131025 SUDAM KUMAR 

26 23103131026 MD MAHTAB ANSARI 

27 23103131027 ABHISHEK KUMAR 

28 23103131028 VISHAL KUMAR SINGH 

29 23103131029 YASH BHARTI 

30 23103131030 MUKESH YADAV 

31 23103131031 SAHIL SUMAN 

32 23103131032 RITIKA KUMARI 
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33 23103131033 MD SAIF ALI 

34 23103131034 PRIYANKA KUMARI 

35 23103131035 AMARJIT KUMAR 

36 23103131036 WASIM REZA 

37 23103131039 MD ZABAR 
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ATTENDANCE 
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LECTURE PLAN 

 
Lecture 

Number 

 

Topics Web Links for video 

lectures 

Text Book / 

Reference 

Book / 

Other 

reading 

material 

Page 

numbers of 

Text Book(s) 

1-3 Introduction    

 Electrical Elements and their 

Classification, KCL, KVL 

equation and node voltage method. 

https://www.youtube.co

m/watch?v=rLUyP6g1V

NI&list=PL425060D3C

78350E1 

TB2, RB3 47-52 

4-5 D.C. Circuits    

 D.C circuits steady state analysis 

with independent and dependent 

sources, Series and parallel 

circuits, Star delta conversion. 

https://www.youtube.co

m/watch?v=VKSoHdJ67

jQ&index=3&list=PL42

5060D3C78350E1 

TB2, RB3 52-72 

6-8 Network Theorems    

 Superposition theorem, Thevenin’s 

theorem, Norton’s theorem, 

Maximum Power Transfer 

Theorem. 

https://www.youtube.co

m/watch?v=bnjiLg4xfh8 
TB2, RB1 99-130 

9-10 A.C Circuits    

 Common signals and their 

waveform, R.M.S and Average 

value, form factor and Peak factor 

of sinusoidal wave. 

https://www.youtube.co

m/watch?v=EyHljBaE7x

w 

TB2, RB1 201-246 

11-12 Impedance & A.C. Power    

 Impedance of series and parallel 

circuits, Phasor diagram, Power, 

Power factor, Power triangle, 

Coupled circuits, Resonance and 

Q-factor. 

https://www.youtube.co

m/watch?v=Fvj_pZCW

V_4 

TB2, RB1 247-274 

13-14 A.C. Network Theorems    

 Superposition, Thevenin’s and 

Norton’s, Maximum power 

transfer theorem for A.C circuits. 

https://www.youtube.co

m/watch?v=cpwMPTFP

FKM 

 TB2, RB1 247-274 

15-16 3-Phase A.C. Circuits    

 Phase Star delta, line and phase 

relation, Power relation, Analysis 

of balanced and unbalanced 3-

phase circuits. 

https://www.youtube.co

m/watch?v=tp_y60TqtW

Y 

TB2, RB3 301-329 

17-20 Magnetic circuits    

 Introduction, Series & Parallel 

magnetic circuits. Analysis of 

Linear and nonlinear magnetic 

circuits. Energy storage, A.C. 

excitation. Eddy current and 

hysteresis losses. 

https://www.youtube.co

m/watch?v=RxbJo2kDR

xE 

TB2, RB2 1-68 

21-23 TRANSFORMERS    

 MAGNETIC MATERIALS, BH 

CHARACTERISTICS, IDEAL AND 

PRACTICAL TRANSFORMER, 

EMF EQUATION, EQUIVALENT 

CIRCUIT. 

https://www.youtube.co

m/watch?v=LPcQYXjPd

IQ&list=PLp6ek2hDcoN

CANsWM2mw3qi0387

BhfLyV 

TB3 1-68 

24-26 THREE PHASE 

TRANSFORMERS 
   

https://www.youtube.com/watch?v=EyHljBaE7xw
https://www.youtube.com/watch?v=EyHljBaE7xw
https://www.youtube.com/watch?v=EyHljBaE7xw
https://www.youtube.com/watch?v=tp_y60TqtWY
https://www.youtube.com/watch?v=tp_y60TqtWY
https://www.youtube.com/watch?v=tp_y60TqtWY
https://www.youtube.com/watch?v=RxbJo2kDRxE
https://www.youtube.com/watch?v=RxbJo2kDRxE
https://www.youtube.com/watch?v=RxbJo2kDRxE
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
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 LOSSES IN TRANSFORMERS, 

REGULATION AND EFFICIENCY. 

AUTO-TRANSFORMER AND 

THREE-PHASE TRANSFORMER 

CONNECTIONS. 

https://www.youtube.co

m/watch?v=LPcQYXjPd

IQ&list=PLp6ek2hDcoN

CANsWM2mw3qi0387

BhfLyV 

TB3 69-166 

27-30 Electrical machines    

 CONSTRUCTION, WORKING, 

TORQUE-SPEED 

CHARACTERISTIC AND SPEED 

CONTROL OF SEPARATELY 

EXCITED DC MOTOR. 

https://www.youtube.co

m/watch?v=LPcQYXjPd

IQ&list=PLp6ek2hDcoN

CANsWM2mw3qi0387

BhfLyV 

TB3 493-548 

31-36 3 phase induction motor    

 GENERATION OF ROTATING 

MAGNETIC FIELDS, 

CONSTRUCTION AND WORKING 

OF A THREE-PHASE INDUCTION 

MOTOR, SIGNIFICANCE OF 

TORQUE-SLIP 

CHARACTERISTIC. LOSS 

COMPONENTS AND EFFICIENCY, 

STARTING AND SPEED 

CONTROL OF INDUCTION 

MOTOR. CONSTRUCTION AND 

WORKING OF SYNCHRONOUS 

GENERATORS. 

https://www.youtube.co

m/watch?v=LPcQYXjPd

IQ&list=PLp6ek2hDcoN

CANsWM2mw3qi0387

BhfLyV 

TB3 303-406 

37-39 Electrical installations    

 COMPONENTS OF LT 

SWITCHGEAR: SWITCH FUSE 

UNIT (SFU), MCB, ELCB, MCCB, 

TYPES OF WIRES AND CABLES, 

EARTHING. 

https://www.youtube.co

m/watch?v=2lDQh9HW

sJQ&list=PLmpjYYaZv

RxRmDRuxTVHBIj4JE

Q7k9qy9 

TB3 30-43 

40-42 Batteries    

 TYPES OF BATTERIES, 

IMPORTANT CHARACTERISTICS 

FOR BATTERIES. ELEMENTARY 

CALCULATIONS FOR ENERGY 

CONSUMPTION, POWER FACTOR 

IMPROVEMENT AND BATTERY 

BACKUP. 

https://www.youtube.co

m/watch?v=iihYXx79Qi

E 

TB3 100-120 

 

 

LECTURE PLAN 

 

Topics Lecture  CO covered 

DC CIRCUITS 1-8  

R, L AND C ELEMENTS, VOLTAGE AND CURRENT 

SOURCES 1 CO1 

KIRCHHOFF CURRENT AND VOLTAGE LAWS 2 CO1 

ANALYSIS OF SIMPLE CIRCUITS WITH DC EXCITATION. 3 CO1 

ANALYSIS OF SIMPLE CIRCUITS WITH DC EXCITATION. 4 CO1 

STAR-DELTA CONVERSION 5 CO1 

NETWORK THEOREMS (SUPERPOSITION, THEVENIN) 6 CO1 

NORTON AND MAXIMUM POWER TRANSFER THEOREMS 7 CO1 

TIME-DOMAIN ANALYSIS OF FIRST-ORDER RL AND RC 8 CO1 

https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=LPcQYXjPdIQ&list=PLp6ek2hDcoNCANsWM2mw3qi0387BhfLyV
https://www.youtube.com/watch?v=2lDQh9HWsJQ&list=PLmpjYYaZvRxRmDRuxTVHBIj4JEQ7k9qy9
https://www.youtube.com/watch?v=2lDQh9HWsJQ&list=PLmpjYYaZvRxRmDRuxTVHBIj4JEQ7k9qy9
https://www.youtube.com/watch?v=2lDQh9HWsJQ&list=PLmpjYYaZvRxRmDRuxTVHBIj4JEQ7k9qy9
https://www.youtube.com/watch?v=2lDQh9HWsJQ&list=PLmpjYYaZvRxRmDRuxTVHBIj4JEQ7k9qy9
https://www.youtube.com/watch?v=2lDQh9HWsJQ&list=PLmpjYYaZvRxRmDRuxTVHBIj4JEQ7k9qy9
https://www.youtube.com/watch?v=iihYXx79QiE
https://www.youtube.com/watch?v=iihYXx79QiE
https://www.youtube.com/watch?v=iihYXx79QiE
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CIRCUITS 

AC CIRCUITS 9-16  

REPRESENTATION OF SINUSOIDAL WAVEFORMS 9 CO2 

PEAK, RMS AND AVERAGE VALUES 10 CO2 

IMPEDANCE OF SERIES AND PARALLEL CIRCUIT 11 CO2 

PHASOR REPRESENTATION, REAL POWER, REACTIVE 

POWER, APPARENT POWER 12 CO2 

POWER FACTOR, POWER TRIANGLE. 13 CO2 

ANALYSIS OF SINGLE-PHASE AC CIRCUITS CONSISTING 

OF R, L, C, RL, RC, RLC COMBINATIONS 14 CO2 

RESONANCE. THREE-PHASE BALANCED CIRCUITS, 

VOLTAGE AND CURRENT RELATIONS IN STAR AND 

DELTA CONNECTIONS. 
15 

CO2 

RESONANCE. THREE-PHASE BALANCED CIRCUITS, 

VOLTAGE AND CURRENT RELATIONS IN STAR AND 

DELTA CONNECTIONS. 
16 

CO2 

MAGNETIC CIRCUITS: 17-20  

INTRODUCTION 17 CO3 

SERIES AND PARALLEL MAGNETIC CIRCUITS 18 CO3 

ANALYSIS OF SERIES AND PARALLEL MAGNETIC 

CIRCUITS. 19 CO3 

ANALYSIS OF SERIES AND PARALLEL MAGNETIC 

CIRCUITS. 20 CO3 

TRANSFORMERS 21-26  

MAGNETIC MATERIALS, BH CHARACTERISTICS 21 CO3 

IDEAL AND PRACTICAL TRANSFORMER, EMF EQUATION 22 CO3 

EQUIVALENT CIRCUIT 23 CO3 

LOSSES IN TRANSFORMERS 24 CO3 

REGULATION AND EFFICIENCY 25 CO3 

AUTO-TRANSFORMER AND THREE-PHASE 

TRANSFORMER CONNECTIONS 26 CO3 

ELECTRICAL MACHINES 27-36  

CONSTRUCTION, WORKING 27 CO4 

TORQUE-SPEED CHARACTERISTIC 28 CO4 

SPEED CONTROL OF SEPARATELY EXCITED DC MOTOR 29 
CO4 

GENERATION OF ROTATING MAGNETIC FIELDS 30 
CO4 

CONSTRUCTION AND WORKING OF A THREE-PHASE 

INDUCTION MOTOR 31 
CO4 

CONSTRUCTION AND WORKING OF A THREE-PHASE 

INDUCTION MOTOR 32 
CO4 

SIGNIFICANCE OF TORQUE-SLIP CHARACTERISTIC 33 
CO4 

LOSS COMPONENTS AND EFFICIENCY 34 
CO4 

STARTING AND SPEED CONTROL OF INDUCTION MOTOR 35 
CO4 



 

 

Page 16 of 82 

CONSTRUCTION AND WORKING OF SYNCHRONOUS 

GENERATORS. 36 
CO4 

ELECTRICAL INSTALLATIONS 37-42  

COMPONENTS OF LT SWITCHGEAR: SWITCH FUSE UNIT 

(SFU) 
37 CO5 

MCB, ELCB, MCCB, TYPES OF WIRES AND CABLES 38 CO5 

EARTHING. TYPES OF BATTERIES 39 CO5 

IMPORTANT CHARACTERISTICS FOR BATTERIES 40 CO5 

ELEMENTARY CALCULATIONS FOR ENERGY 

CONSUMPTION 
41 CO5 

POWER FACTOR IMPROVEMENT AND BATTERY BACKUP 42 CO5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Page 17 of 82 

 LECTURE NOTES 
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LIST OF WEEK STUDENTS 

  

Sl No Registration No Name Mid Term Marks (20) 

1 22103131024 TILAK KUMAR 3 

2 22103131026 ABHISHEK KUMAR MISHRA 3 

3 23103131017 DILKHUSH KUMAR RAJAK 2 

4 23103131018 SHREYASHI SINGH 4 

5 23103131032 RITIKA KUMARI 4 

6 23103131039 MD ZABAR 2 
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Assignment-I  (CO1) 
 

1. Find the power loss in 5Ω resistor.      

  

 

                             
 

2. Using nodal analysis find the current through 100Ω resistor.   

  

                                       
3. Find the current in 1Ω resistor.       

  

                                         
4. Write down the statement of Thevenin’s theorem and Norton’s theorem. 

Also write the steps to be followed in these theorems.   

      

5. What is maximum power transfer theorem? Derive the condition of 

maximum power transfer.  
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Assignment-II  (CO2) 
 

 

1. What is the reactance of 1H inductor (f=50Hz). 

2. A inductor of 20mH offers a reactance of 100 Ω .Determine the supply 

frequency. 

3. A R-L series circuit has resistance of 20Ω and inductance of 0.02H. If the net 

impedance of he given circuit is 40∠Φ Ω, find Φ and frequency of supply.

                     

4. A series circuit hs a resistance of 4 Ω and inductance of 0.01H. Find the 

impedance at 100Hz and 500Hz. 

5. A 50Hz sinusoidal voltage v=311sinωt is applied to a RL series circuit. If the 

resistance is       5Ω and inductance is 0.02H. Calculate the rms current and 

phase angle.               
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Mid Semester question paper moderation form 
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           – ८५४३०३   
  

 
Mid-Semester Examination, October 2024 

Duration: 2 Hrs        Semester: 2nd (EE)       Date: 04/10/2024           Time: 10:30-12:30pm   Full 

Marks:            Subject: BEE (100101)                    Session-2024-25        Batch- 2023-27  

 

(Answer any four question. Each question carries five marks.) 

1. Find the power loss in 5Ω resistor.                    CO1 

                           
2. Using nodal analysis find the current through 100Ω resistor.                CO1 

                                    
3. Write down the statement of Thevenin’s theorem and Norton’s theorem. Also write the steps 

to be followed in these theorems.                                                      CO1   

4. What is maximum power transfer theorem? Derive the condition of maximum power 

transfer.                

CO1 
5. A R-L series circuit has resistance of 20Ω and inductance of 0.02H. If the net impedance of 

he given circuit is 40∠Φ Ω, find Φ and frequency of supply.             CO2         

6. A 50Hz sinusoidal voltage v=311sinωt is applied to a RL series circuit. If the resistance is       

5Ω and inductance is 0.02H. Calculate the rms current and phase angle.                 CO2 

7. Explain the working principle of transformer with the help of neat diagrams and equations. 

                                                                CO3 

CO1 To understand electrical circuit principles, theorems, and time-domain analysis. 

CO2 To apply knowledge of AC circuit analysis, power, and phasor representation 

CO3 

To analyse magnetic circuits, transformer, and performance of transformer in 
electrical systems. 

CO4 

To explain the principles of DC motor, induction motor and synchronous 
generator 

  CO5 

To explain components of LT switchgear, batteries and elementary calculations for 
energy consumption. 

PURNEA COLLEGE OF ENGINEERING 

PURNEA-854303 
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University question papers 
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LIST OF WEEK STUDENTS 
  

Sl No Registration No Name Mid Term Marks (20) 

1 22103131024 TILAK KUMAR 3 

2 22103131026 ABHISHEK KUMAR MISHRA 3 

3 23103131017 DILKHUSH KUMAR RAJAK 2 

4 23103131018 SHREYASHI SINGH 4 

5 23103131032 RITIKA KUMARI 4 

6 23103131039 MD ZABAR 2 
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CO ATTAINMENT THROUGH MID SEMESTER EXAM  

 

CO  CO1 CO1 CO1 CO1 CO2 CO2 CO3 Total 

Marks QUES  1 2 3 4 5 6 7 

Max mark Reg. No. 5 5 5 5 5 5 5 20 

22103131024 TILAK KUMAR 1  1 1    3 

22103131026 ABHISHEK KUMAR 
MISHRA 

 1 1 1    
3 

23103131001 MD EKRAMUL 5 5 4  5   19 

23103131002 HARERAM 
KUMAR 

3 2 4 1    
10 

23103131003 DIPAK KUMAR 2 4 5  5   18 

23103131004 ADITYA RANJAN 3 5 5   4  17 

23103131005 ABHINAV ANAND   3  2   5 

23103131006 AKANKSHA 
KUMARI 

5 2      
7 

23103131007 AANAND KUMAR 3 5      8 

23103131008 AMIT KUMAR 4 5 4 5    18 

23103131009 KUMAR 
SUBHARTH 

 5 4  4 4  
17 

23103131010 SUMANT KUMAR 2 1 4  2   9 

23103131011 PRADUM KUMAR 4   2 5 3  14 

23103131012 RAVI KUMAR   4 3 5 4  16 

23103131013 PIYUSH KUMAR  5 5 5  5  20 

23103131014 AMAN KUMAR 5 5 5 5    20 

23103131015 ANAND KISHOR 
GUPTA 

5 5   5 5  
20 

23103131016 SONAL SINGH 4 5 5 4    18 

23103131017 DILKHUSH 
KUMAR RAJAK 

2       
2 

23103131018 SHREYASHI SINGH 1 3      4 

23103131020 RAZI AHMED 4   3 4 4  15 

23103131021 ANKIT KUMAR 5 4   4 4  17 

23103131022 ABHAY KUMAR 5 5   5 5  20 

23103131024 SUJIT KUMAR 1  4  5 3  13 

23103131025 SUDAM KUMAR  4 5 2 4   15 

23103131026 MD MAHTAB 
ANSARI 

5 5   5 5  
20 

23103131027 ABHISHEK KUMAR   4 1 1   6 
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23103131028 VISHAL KUMAR 
SINGH 

 5   1 2  
8 

23103131029 YASH BHARTI 2 2 2 1    7 

23103131030 MUKESH YADAV 2 3   3 3  11 

23103131031 SAHIL SUMAN 5  5 5    15 

23103131032 RITIKA KUMARI   4     4 

23103131033 MD SAIF ALI 5 5 5 4    19 

23103131034 PRIYANKA 
KUMARI 

5  2 2    
9 

23103131035 AMARJIT KUMAR 4 3 3 2    12 

23103131036 WASIM REZA 5 5  5 5   20 

23103131039 MD ZABAR    1   1 2 

Average Marks 
 

        

 

 

 

 

CO ATTAINMENT THROUGH ASSIGNMENT  

 

Max mark Reg. No. Assignment marks (5) 

22103131024 TILAK KUMAR 5 

22103131026 ABHISHEK KUMAR MISHRA 5 

23103131001 MD EKRAMUL 4 

23103131002 HARERAM KUMAR 5 

23103131003 DIPAK KUMAR 4 

23103131004 ADITYA RANJAN 5 

23103131005 ABHINAV ANAND 5 

23103131006 AKANKSHA KUMARI 5 

23103131007 AANAND KUMAR 5 

23103131008 AMIT KUMAR 4 

23103131009 KUMAR SUBHARTH 5 

23103131010 SUMANT KUMAR 5 

23103131011 PRADUM KUMAR 5 

23103131012 RAVI KUMAR 4 

23103131013 PIYUSH KUMAR 4 

23103131014 AMAN KUMAR 3 

23103131015 ANAND KISHOR GUPTA 4 
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23103131016 SONAL SINGH 4 

23103131017 DILKHUSH KUMAR RAJAK 5 

23103131018 SHREYASHI SINGH 5 

23103131020 RAZI AHMED 5 

23103131021 ANKIT KUMAR 4 

23103131022 ABHAY KUMAR 3 

23103131024 SUJIT KUMAR 5 

23103131025 SUDAM KUMAR 5 

23103131026 MD MAHTAB ANSARI 4 

23103131027 ABHISHEK KUMAR 5 

23103131028 VISHAL KUMAR SINGH 5 

23103131029 YASH BHARTI 5 

23103131030 MUKESH YADAV 4 

23103131031 SAHIL SUMAN 5 

23103131032 RITIKA KUMARI 5 

23103131033 MD SAIF ALI 4 

23103131034 PRIYANKA KUMARI 5 

23103131035 AMARJIT KUMAR 5 

23103131036 WASIM REZA 4 

23103131039 MD ZABAR 5 

Average Marks   

 

 

 

 

CO ATTAINMENT THROUGH ATTENDANCE  

 

Name Reg. No. Attendance Marks (5) 

22103131024 TILAK KUMAR 5 

22103131026 ABHISHEK KUMAR 
MISHRA 

5 

23103131001 MD EKRAMUL 4 

23103131002 HARERAM KUMAR 4 

23103131003 DIPAK KUMAR 5 

23103131004 ADITYA RANJAN 4 

23103131005 ABHINAV ANAND 5 
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23103131006 AKANKSHA KUMARI 5 

23103131007 AANAND KUMAR 5 

23103131008 AMIT KUMAR 4 

23103131009 KUMAR SUBHARTH 4 

23103131010 SUMANT KUMAR 5 

23103131011 PRADUM KUMAR 4 

23103131012 RAVI KUMAR 5 

23103131013 PIYUSH KUMAR 3 

23103131014 AMAN KUMAR 4 

23103131015 ANAND KISHOR 
GUPTA 

3 

23103131016 SONAL SINGH 4 

23103131017 DILKHUSH KUMAR 
RAJAK 

5 

23103131018 SHREYASHI SINGH 5 

23103131020 RAZI AHMED 4 

23103131021 ANKIT KUMAR 5 

23103131022 ABHAY KUMAR 4 

23103131024 SUJIT KUMAR 5 

23103131025 SUDAM KUMAR 4 

23103131026 MD MAHTAB ANSARI 3 

23103131027 ABHISHEK KUMAR 5 

23103131028 VISHAL KUMAR 
SINGH 

4 

23103131029 YASH BHARTI 5 

23103131030 MUKESH YADAV 5 

23103131031 SAHIL SUMAN 4 

23103131032 RITIKA KUMARI 5 

23103131033 MD SAIF ALI 4 

23103131034 PRIYANKA KUMARI 5 

23103131035 AMARJIT KUMAR 5 

23103131036 WASIM REZA 3 

23103131039 MD ZABAR 5 

Average Marks   
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CO Attainment Analysis 

 

 
CLASS AVERAGE IN CONTINUOUS INTERNAL 
EVALUATION    

CO Mid Term Exam (20) Assignment 
(5) 

Attendance 
(5) 

Class 
Average(%) 

CO1 9.1 2.3 4.4 57.44% 

CO2 3.3 2.3 4.6 57.97% 

CO3 0.0 0.0 4.6 46.18% 

CO4 0.0 0.0 4.6 91.82% 

CO5 0.0 0.0 4.6 91.82% 

 

 

Direct CO Attainment   
(30% of Continuous internal evaluation + 70 % of end 
semester exam)   

CO 
CIE  

(Class Avg. %) 

ESE 
(Class Avg. %) 

(Same Value Assumed 
for all Cos) 

Direct CO Attained 
(.30 OF CIE + .70 

OF ESE) 

CO1 57.44% 52.78% 54.18% 

CO2 57.97% 52.78% 54.34% 

CO3 46.18% 52.78% 50.80% 

CO4 91.82% 52.78% 64.49% 

CO5 91.82% 52.78% 64.49% 

    

Total CO Attainment    
(90% of Direct CO Attainment + 10 % of 
Indirect CO Attainment)    

CO 
Direct attained 

CO % 

Indirectly Attained CO 
% 

(Course End Survey) 
Total CO 

Attained% 

CO1 54.18% 70.81% 55.84% 

CO2 54.34% 70.27% 55.93% 

CO3 50.80% 82.16% 53.94% 

CO4 64.49% 85.95% 66.64% 

CO5 64.49% 85.95% 66.64% 
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Direct PO/PSO 
Attainment              

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

2.00 2.00 2.00 2.00 2.00 2.00 2.00 0.00 0.00 0.00 0.00 2.00 2.00 2.00 2.00 

 

Course target status 

 

CO attainment 

CO 
Target 

% 
Attained 

% 

Attainment gap 

(%) 

Action Proposed to 

bridge the gap 

Modification of target 

where achieved 

CO1 60.00% 55.84% 4.16% Defined  60.00% 

CO2 60% 55.93% 4% Defined  60% 

CO3 60% 53.94% 6% Defined  60% 

CO4 65% 66.64% -2% Attained 70% 

CO5 65% 66.64% -2% Attained 70% 
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Weak Student 

 



 

 

Page 76 of 82 

 
 

 

 

 



 

 

Page 77 of 82 

Mediocre Student 
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Bright Student 
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Remedial Action for Weak Students 

1. Teaching Methodologies 

- Simplified teaching 

- Visual aids 

- Peer learning 

- Mentoring 

2. Outcome of Remedial Classes 

- Improved performance 

- Better understanding 

- Increased confidence 

3. Challenges Faced 

- Attendance issues 

- Time constraints 

4. Suggestions for Improvement 

- Continuous remedial classes 

- Use of technology 

- Increased mentoring 

 
 


