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First Degree Programme in Physics
Table I : Course structure, Scheme of Instruction and Evaluation
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English I 19UEN111.1 Language Skills 5 4 3hrs 20 80

16

Additional 
Language I

19UFR/HN/
ML111.1

Additional Language I 4 3 3hrs 20 80

Foundation 
Course I

19UEN121 Writings on Contemporary Issues 4 2 3hrs 20 80

Core Course I 19UPH141  Basic Mechanics and Properties of Matter 2 2 2 3hrs 20 80
Complementary 
Course I

19UMM131.1 Calculus with applications in Physics - I 4 3 3hrs 20 80

Complementary 
Course II

19UCH131.1 Theoretical Chemistry 2 2 2 3hrs 20 80

II

English II 19UENS211 Environmental Studies 5 4 3hrs 20 80

17

English III 19UEN212.1 English Grammar and Composition 4 3 3hrs 20 80
Additional 
Language II

19UFR/HN/
ML211.1

Additional Language II 4 3 3hrs 20 80

Core Course II 19UPH241 Heat and Thermodynamics 2 2 2 3hrs 20 80
Complementary 
Course III

19UMM231.1 Calculus with applications in Physics - II 4 3 3hrs 20 80

Complementary 
Course IV

19UCH231.1 Physical Chemistry - I 2 2 2 3hrs 20 80

III

English IV 19UEN311.1 Readings in Literature I 5 4 3hrs 20 80

18

Additional 
Language III

19UFR/HN/
ML311.1

Additional Language III 5 4 3hrs 20 80

Core Course III 19UPH341 Electrodynamics 3 2 3 3hrs 20 80
Complementary 
Course V

19UMM331.1 Calculus and Linear Algebra 5 4 3hrs 20 80

Complementary 
Course VI

19UCH331.1 Physical Chemistry - II 3 2 3 3hrs 20 80

IV

English V 19UEN411.1 Readings in Literature II 5 4 3hrs 20 80

25

Additional 
Language IV

19UFR/HN/
ML411.1

Additional Language IV 5 4 3hrs 20 80

Core Course IV 19UPH441 Classical and Relativistic Mechanics 3 3 3hrs 20 80
Core Course V 19UPH442 Mechanics, Properties of Matter, Error 

Measurements, Heat and Acoustics
2 3 3hrs 20 80

Complementary 
Course VII

19UMM431.1 Complex Analysis, Special Functions and 
Probability Theory

5 4 3hrs 20 80

Complementary 
Course VIII

19UCH431.1 Spectroscopy and Material Chemistry 3 3 3hrs 20 80

Complementary 
Course IX

19UCH432.1 Complementary Course Lab of 
19UCH131.1, 19UCH231.1, 19UCH331.1 
& 19UCH431.1

2 4 3hrs 20 80
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V

Core Course VI 19UPH541 Quantum Mechanics 4 4 3hrs 20 80

18

Core Course VII 19UPH542 Statistical Physics, Research Methodology 
and Disaster Management

4 4 3hrs 20 80

Core Course 
VIII

19UPH543 Electronics 4 4 3hrs 20 80

Core Course IX 19UPH544 Atomic and Molecular Physics 4 4 3hrs 20 80
19UPH645 Optics, Electricity and Magnetism 3 - - - -
19UPH646 Electronics and Computer Science 3 - - - -

Open Course 19UPH551 Open Course 3 2 3hrs 20 80

VI

Core Course X 19UPH641 Solid State Physics 4 4 3hrs 20 80

26

Core Course XI 19UPH642 Nuclear and Particle Physics 4 4 3hrs 20 80
Core Course 
XII

19UPH643 Classical and Modern Optics 4 4 3hrs 20 80

Core Course 
XIII

19UPH644 Digital Electronics and Computer Science 4 3 3hrs 20 80

Core Course 
XIV

19UPH645 Optics, Electricity and Magnetism 3 2 3hrs 20 80

Core Course 
XV

19UPH646 Electronics and Computer Science 3 3 3hrs 20 80

Elective Course 19UPH661 Elective Course 3 2 3hrs 20 80
Project 19UPH647 Project 4 Viva - 100

A) Language Courses = 9,   B) Foundation Courses = 1, C) Complementary Courses = 9,   
D) Core Courses = 15, E) Open Course = 1, F) Elective Course = 1,  

G) Project = 1 Total Courses = 9+1+9+15+1+1+1 = 37. Total Credits = 16+17+18+25+18+26 =120.

Open Courses

Course Code Course Title Instructional 
Hrs/Week Credit

19UPH551.1 Bio Physics 3 2
19UPH551.2 Astronomy and Astrophysics 3 2
19UPH551.3 Applied Physics 3 2
19UPH551.4 Environmental Physics 3 2
19UPH551.5 Energy Physics 3 2

Elective Courses

Course Code Course Title Instructional 
Hrs/Week Credit

19UPH661.1 Electronic Instrumentation 3 2
19UPH661.2 Space Science 3 2
19UPH661.3 Photonics 3 2
19UPH661.4 Nanoscience and Technology 3 2
19UPH661.5 Computer Hardware & Networking 3 2
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GENERAL ASPECTS OF EVALUATION 

MODE OF EVALUATION
Evaluation of each course shall consist of two parts:
1.	 Continuous Evaluation (CE), and
2.	 End Semester Evaluation (ESE)

The CE to ESE ratio shall be 1:4 for both Courses with or without practical. There shall be at maximum of 80 
marks for ESE and maximum of 20 marks for CE. A system of performance based, indirect grading will be 
used. For all courses (Theory and Practical), grades are given on a 7-point scale based on the total percentage 
of mark (CE+ESE) as given below:

Criteria for Grading
Percentage of marks CCPA Letter Grade
90 and above 9 and above A+ Outstanding
80 to <90 8 to <9 A Excellent
70 to <80 7 to <8 B Very Good
60 to <70 6 to <7 C Good
50 to <60 5 to <6 D Satisfactory
40 to <50 4 to <5 E Adequate
Below 40 <4 F Failure

1.1. CONTINUOUS EVALUATION FOR LECTURE COURSES
The Continuous evaluation will have 20 marks and will be done continuously during the semester. CE 
components are

i.	 Attendance for lecture and laboratory sessions (to be noted separately where both lecture and laboratory 
hours have been specified within a course);

ii.	 Assignment /seminar and
iii.	 Test

The weightage is shown in Table I.1. There will be two Internal exams with 3 marks for Class Test Evaluation 
(Test I) and 7 marks for Centralized Internal Exams (Test II) and the total of the two marks obtained for Test I 
& Test II will be awarded. Seminar for each course to be organized by the course teacher and assessed along 
with a group of teachers in the Department. The topic selection by the student for assignments/seminar will be 
with the approval of the course teacher.

No Component Marks
1 Attendance 5
2 Assignment / Seminar 5
3 Tests 10

Total 20

1.1.1. ATTENDANCE:
The allotment of marks for attendance shall be as follows:
Attendance less than 75% 0 mark
75% & less than 80 % 1 mark
80% & less than 85 % 2 marks
85% & less than 90 % 3 marks
90% & less than 95% 4 marks
95% & above 5 marks

1.1.2. EVALUATION OF THE ASSIGNMENTS/SEMINAR
Each student shall be required to do one assignment or one seminar for each Course. Seminar for each 
course shall be organized by the course teacher and assessed by a group of teachers in the Department. The 
topic selection by the student for assignments/seminar shall be with the approval of the course teacher. The 
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assignment typed/written on A4 size paper shall be 4-6 pages. The minimum duration of the seminar shall be 
fifteen minutes and the mode of delivery may use audio-visual aids if available. Both the assignment and the 
seminar shall be evaluated by giving marks based on each of the four components shown in table 1.1.2.1. The 
seminar is to be conducted within the contact hours allotted for the course.

1.1.2.1. Mode of Assignments/Seminar Evaluation (maximum 5 marks)
No Components Marks
1 Adherence to overall structure & 

submission deadline
2

2 Content & grasp of the topic 1
3 Lucidity /clarity of presentation 1
4 References, interaction/overall effort 1

The explanatory guidelines in Table 1.1.2.2.are suggested (tentatively) for the assessment of each of the above 
main components:

1.1.2.2. Guidelines for Assignments/Seminar Evaluation 
No Main Component Sub –Components 
1 Adherence to overall structure & 

submission deadline 
i.	 Punctual submission 
ii.	 Adequate length/duration 
iii.	 Inclusion of introduction, 

discussion & summary sections 
iv.	 Absence of errors/mistakes 

2 Content & grasp of the topic 1.	 Coverage of topic 
2.	 Understanding of topic 
3.	 Logical organization 
4.	 Originality (No copying from a 

source or plagiarism) 
3. Lucidity/Clarity i.	 Clarity 

ii.	 Effective presentation/delivery 
iii.	 Neatness of presentation 
iv.	 Inclusion of appropriate diagrams/

equations/structures etc. 
4 References/Interaction/Overall 

effort 
1.	 Listing of references 
2.	 Use of more than one reference 

source/Use of Web resource 
3.	 Correct response to quiz/questions 
4.	 Overall effort in preparing 

assignment/seminar 

1.1.3. DETAILS OF THE CLASS TEST
The weightage is shown in Table I.1. There will be two Internal exams with 3 marks for Class Test Evaluation 
(Test I) and 7 marks for Centralized Internal Exams (Test II) and the total of the two marks obtained for Test I 
& Test II will be awarded. Seminar for each course to be organized by the course teacher and assessed along 
with a group of teachers in the Department. The topic selection by the student for assignments/seminar will be 
with the approval of the course teacher.

1.2. CONTINUOUS EAVALUATION FOR LABORATORY COURSES
The CE components are: (i) Attendance for laboratory sessions, (ii) Experiment (Lab) report on completion of 
each set of experiments, (iii) Laboratory skill and (iv) Quiz/test.
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The marks for the components of practical for continuous evaluation shall be as shown below:
1 Attendance 5 marks
2 Record (lab report) 5 marks
3 Test 5 marks
4 Performance, punctuality and skill 5 marks

1.2. Components of CE for Lab Courses 
1.2.1. Attendance:
The allotment of marks for attendance shall be as follows:
Attendance less than 75% 0 mark
75% & less than 80 % 1 mark
80% & less than 85 % 2 marks
85% & less than 90 % 3 marks
90% & less than 95% 4 marks
95% & above 5 marks

The guidelines for evaluating the three main components 2-4 using sub-components are presented below.

1.2.2. EVALUATION OF THE EXPERIMENT (LAB) REPORT
On completion of each experiment, a report shall be presented to the course teacher. It should be recorded in a 
bound note-book (not on sheets of paper). The experimental description shall include aim, principle, materials/
apparatus required/used, method/procedures, and tables of data collected, equations, calculations, graphs, and 
other diagrams etc. as necessary and final results. Careless experimentation and tendency to cause accidents 
due to ignoring safety precautions shall be considered as demerits.

1.2.2.1. Mode of Experiment (Lab) Report Evaluation
No Sub components Marks
1 Punctual submission and neat presentation 1
2 Inclusion of aim, materials, procedure, etc. 1
3 Calculations and absence of errors/mistakes 1
4 Accuracy of the result 2

1.2.3. EVALUATION OF THE LAB SKILL
1.2.3.1. Mode of Lab Skill Evaluation
No Sub components Marks
1 Punctuality and completion of experiment on time 2
2 Lab skill and neat arrangements of table and apparatus in the lab 1
3 Prompt and neat recording of observations in the lab note book 1
4 Experimental skill and attention to safety 1

I.2.3. EVALUATION OF THE LAB QUIZ/TEST
For each lab course there shall be one lab test during a semester. The test for a lab course may be the form of 
a quiz / practical examination. Two teachers (one of the teachers should be the course teacher) shall conduct 
the quiz/test within the assigned lab contact hours. The marks obtained should be converted to 5 marks for 
consolidating the CE.

II.1.1. END SEMESTER EVALUATION FOR LECTURE COURSES
The end semester evaluation conducted at the end of the semester shall have 80 marks. The end semester 
theory examination shall be of 3 hours duration. Grades A+ to F shall be awarded as per the regulations and 
the general aspects of evaluation.
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II.1.1. END SEMESTER QUESTION PAPER PATTERN
QuestionNo Typeof Question Marks
Part A: 1-10 10 one word/one sentence 10
Part B: 11-22 8 out of 12; Short Answer 16
Part C: 23-31 6 out of 9; Short Essay 24
Part D: 32-35 2 out of 4; Essay 30

Total = 80-80 marks

II.2. END SEMESTER EVALUATION FOR LABORATORY COURSES
The scheme of valuation of ESE of Lab courses and their marks are discussed along with the syllabi for each 
of such laboratory courses in the subsequent sections. Total marks for the ESE of each practical course are 80. 

II.3. CONSOLIDATION OF MARKS
The marks of a course are consolidated by combining the marks of ESE and CE (80+20). A minimum of 40% 
marks is required for passing a course with a separate minimum of 35% for CE and ESE.

III. Project/Dissertation, Factory/R&D Institute Visit and Project based Viva-voce Evaluation of the 
Project & Factory/Research institution visit report (Semester VI)
The Project work may be conducted individually or by a group comprising of a maximum of 5 students during 
the semesters V and VI. The work of each student/ group shall be guided by one faculty member. After the 
completion of the work, the student shall prepare 2 copies of the project report. The copies certified by the 
concerned guide & the Head of the Department shall be submitted prior to the completion of the sixth semester.
The typed copy of the report may have a minimum of 25 pages comprising the title page, introduction, literature 
review, result and discussion and references. These reports shall be evaluated by a board of two examiners. The 
examiners shall affix their dated signatures in the facing sheet of the project report. The evaluation/viva voce 
of the project report shall be conducted on a separate day. The number of students may be a maximum of 16 
per day or as per regulations and the general aspects of project evaluation. The students have to present their 
work individually before the examiners on the day of the viva-voce. The examiners shall consult each other 
and award grades based on the various components given in the table below. There shall be no continuous 
assessment for the dissertation/project work.
The Factory/research institution visit report shall be submitted during the lab course examination/viva voce. 
The examiners who evaluate the report (of 16 students per day) shall affix their dated signatures in the facing 
sheet.
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Aim and objectives of the Programme

In this programme, we aim to provide a solid foundation in all aspects of physics and to show a broad spectrum 
of modern trends in physics and to develop experimental, computational and mathematical skills of students. 
The syllabi are framed in such a way that it bridges the gap between the plus two and post graduate levels of 
physics by providing a more complete and logical framework in almost all areas of basic physics. 

The programme also aims
i.	 to provide education in physics of the highest quality at the undergraduate level and generate graduates 

of the caliber sought by industries and public service as well as academic teachers and researchers of the 
future. 

ii.	 to attract outstanding students from all backgrounds. 
iii.	 to provide an intellectually stimulating environment in which the students have the opportunity to develop 

their skills and enthusiasms to the best of their potential. 
iv.	 to maintain the highest academic standards in undergraduate teaching.
v.	 to impart the skills required to gather information from resources and use them.
vi.	 to equip the students in methodology related to physics. 

Objectives
By the end of the first year (2nd semester), the students should have, 
i.	 attained a common level in basic mechanics and properties of matter 
ii.	 been introduced to powerful tools for tackling a wide range of topics in Thermodynamics
iii.	 developed their experimental and data analysis skills through a wide range of experiments in the practical 

laboratories. 

By the end of the fourth semester, the students should have 
i.	 Been introduced to various laws and theories of electrodynamics
ii.	 Become familiar with Lagrangian and Hamiltonian formalisms and the theory of relativity
iii.	 Further developed their experimental skills through a series of experiments which also illustrate major 

themes of the lecture courses. 

By the end of the sixth semester, the students should have 
i.	 covered a range of topics in almost all areas of physics including quantum physics,statistical 

mechanics,disaster management, solid state physics, basic /digital electronics . C++ programming 
language, Optics, Nuclear physics, spectroscopy etc.

ii.	 an experience of independent work such as projects, seminars etc. 
iii.	 developed their understanding of core physics.
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Program Outcome
•	 Nationalistic Outlook and contribution to National development
•	 Fostering global competencies, and Technical and Intellectual proficiency
•	 Inculcating values and Social Commitment
•	 Affective skills and integrity of character
•	 Critical Thinking, Problem solving and Research-related skills
•	 Environment and sustainability
•	 Quest for excellence

Program Specific Outcome
The PSOCs are:

•	 To demonstrate an understanding of principles and theories of Physics. These including the following: 
Basic Mechanics & Properties of Matter, Research Methodology, Thermodynamics & Statistical 
Mechanics, Electromagnetism, Spectroscopy, Optics, Classical Mechanics & Special Theory of 
relativity, Quantum mechanics, Atomic physics, Solid state physics, Digital Electronics & Programming 
in C etc.

•	 To articulate the fundamental principles of electrostatics and magnetostatics.
•	 An ability to apply principles of algebra and trigonometry to electricity and magnetism.
•	 An ability to demonstrate comprehension of similarities and differences among electric and magnetic 

systems.
•	 An ability to compute basic quantities in rotational mechanics.
•	 An ability to demonstrate comprehension of similarities and differences among mechanical systems.
•	 An ability to formulate, analyze and solve a multi-level problem in mechanics.
•	 An ability to apply basic knowledge of science to explain observable phenomena.
•	 Apply algebra and calculus, as well as graphical methods to solve physics problems.
•	 Demonstrate the ability to do simple lab experiments that apply the principles learned in theory classes.
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Semester I
Language Course I

19UEN111.1: LANGUAGE SKILLS

No of Credits: 4	 No of hours: 90 hours (5/week)

COURSE OUTCOMES
1.	 Demonstrate all the four basic skills – listening, speaking reading and writing.
2.	 Listen to lectures, public announcements and news on TV and radio.
3.	 The students will perform reading comprehension skills and enhance vocabulary.
4.	 The students are expected to identify with the mechanism of writing, and presentation.

COURSE OUTLINE
Module 1	 Phonetics (1 hr)
Introduction to Phonetics – The need for phonetics – Learning Phonetics – Phonemic symbols – vowels- 
consonants- syllables – word stress – strong and weak forms – Practice sessions in the Language Lab

Module 2 	 Listening and Speaking (1hr)
Listening – Importance of communication – difference between Listening and Hearing – barriers to listening 
– listening for details – listening to public announcements – news bulletins and weather forecast – listening to 
instructions and directions – listening to lectures and talks
Greetings and Introductions, Participating in Small Talk/ Social Conversations, Request and seeking 
permission, Making enquiries and suggestions, Expressing gratitude and apologizing, Complaining – Practice 
sessions with the enclosed CD 

Module 3	 Reading Skills (2 hrs)
Reading – Definition – skimming/ scanning – intensive/ extensive – Barriers – Methods to improve reading 
– exercises –
1.	  Alfred Noyes		  : The Highwayman
2.	 Ruskin Bond		  : Sounds I like to Hear
3.	 Eryn Paul			   : Why Germans work few hours but produce more: A Study in Culture
4.	 Edited Articles		  : Technology: 

a.	 Mangalyaan: India’s Mars Odyssey
b.	 The Evolution of Smart Phones

5.	 Edgar Allen Poe		  : The Tell-Tale Heart

Module 4 Writing Skills 
Greetings and Introduction, Description of person, places, things – Note taking and Note Making - outline 
story – dialogues – proverb expansion – paragraph writing.

Core Text: Hart, Steven, Aravind R. Nair and Veena Bhambhani. Embark English for Undergraduates. CUP, 
2016.

Further Reading
1.	 Kenneth, Anderson, Tony Lynch, Joan MacLean. Study Speaking. New Delhi: CUP, 2008.
2.	 Das, NK Mohan, Gopakumar R. English Language Skills for Communication I. New Delhi; OUP, 2015.
3.	 Sreedharan, Josh. The Four Skills for Communication. New Delhi, CUP, 2016.
4.	 Smalzer, William R. Write to be Read. New Delhi, CUP, 2014. 
5.	 Gardner, Peter S. New Directions. New Delhi, CUP, 2013. 
6.	 Jones, Daniel. English Pronouncing Dictionary 17th Edition. New Delhi: CUP, 2009.
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MODEL QUESTION PAPER
19UEN111.1: Language Skills

Time: Three hours								        Maximum Marks: 80

Section-A
Answer all the questions, each in a word or a sentence. Each question carries 1 mark.

1.	 How many sounds are there in RP?
2.	 Which sound is common to the following words – union, yes, Europe?
3.	 How is the word ‘beige’ pronounced?
4.	 Give an expression of a phrase used to introduce oneself.
5.	 State the most common expression used for making a request.
6.	 In weather parlance, solid precipitation in the form of ice is known as ______.
7.	 Why was Bess plaiting a love-knot?
8.	 When does the croaking of frogs sound beautiful?
9.	 What are most Americans reminded of when they think of Germany?
10.	Why did the narrator decide to  murder the old  man?

(10 x 1 = 10 marks)
Section-B

Answer any eight of the following. Each question carries 2 marks.
11.	Differentiate between listening and hearing.
12.	State two tips to maintain small talk.
13.	Give two responses that can be used when somebody thanks you.
14.	What does the phrase ‘a cold front is moving in’ indicate in weather parlance?
15.	Describe the attire of the highwayman.
16.	What are the sounds that ‘walketh upon the wings of the wind’??
17.	How do Germans spend their time off from work?
18.	What is extensive reading?
19.	How did the narrator dispose of the old man’s corpse?
20.	How did Apple’s iPhone influence the smartphone design?
21.	Differentiate between skimming and scanning.
22.	Give two phrases used to express regret.

(8 x 2 = 16 marks)
Section-C

Answer any six of the following. Each question carries 4 marks.
23.	Imagine you are the cook in a popular cookery show. Give instructions on how to prepare a dish of your 

choice.
24.	What are the barriers to listening?
25.	Divide the following words into syllables – bitterly, quite, elastic, satisfaction, session, illogical, lyrical, 

zoology 
26.	You have moved to a new neighbourhood. Frame a dialogue to find out the location of the grocery and 

bakery from a neighbour.
27.	Describe the colours and sounds that lend life to the poem ‘The Highwayman’.
28.	How does Bond describe the many sounds made by water?
29.	List a few things that can be borrowed from German work ethics to increase efficiency in the workplace,
30.	Describe the atmosphere of dread in ‘The Tell-Tale Heart.
31.	What is the primary purpose of MOM and how would its success help Indian scientists in the future?

(6 x 4 = 24 marks)
Section- D

Answer any two of the following, each in about three hundred words. Each question carries 15 marks.
32.	Read the short lecture below and prepare notes:

The work of the heart can never be interrupted The heart’s job is to keep oxygen rich blood flowing 
through the body. All the body’s cells need a constant supply of Oxygen, especially those in the brain. 
The brain cells like only four to five minutes after their oxygen is cut off, and death comes to the entire 
body. The heart is a specialized muscle that serves as a pump. This pump is divided into four chambers 
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connected by tiny doors called valves. The chambers work to keep the blood flowing round the body in a 
circle. At the end of each circuit, veins carry the blood to the right atrium, the first of the four chambers 
2/5 oxygen by then is used up and it is on its way back to the lung to pick up a fresh supply and to give up 
the carbon dioxide it has accumulated. From the right atrium the blood flows through the tricuspid valve 
into the second chamber, the right ventricle. The right ventricle contracts when it is filled, pushing the 
blood through the pulmonary artery, which leads to the lungs – in the lungs the blood gives up its carbon 
dioxide and picks up fresh oxygen. Then it travels to the third chamber the left atrium. When this chamber 
is filled it forces the blood through the valve to the left ventricle. From here it is pushed into a big blood 
vessel called aorta and sent round the body by way of arteries. Heart disease can result from any damage 
to the heart muscle, the valves or the pacemaker. If the muscle is damaged, the heart is unable to pump 
properly. If the valves are damaged blood cannot flow normally and easily from one chamber to another, 
and if the pacemaker is defective, the contractions of the chambers will become un-coordinated. Until the 
twentieth century, few doctors dared to touch the heart. In 1953 all this changed after twenty years of work, 
Dr. John Gibbon in the USA had developed a machine that could take over temporarily from the heart and 
lungs. Blood could be routed through the machine bypassing the heart so that surgeons could work inside 
it and see what they were doing. The era of open heart surgery had begun. In the operating theatre, it gives 
surgeons the chance to repair or replace a defective heart. Many parties have had plastic valves inserted 
in their hearts when their own was faulty. Many people are being kept alive with tiny battery operated 
pacemakers; none of these repairs could have been made without the heart – lung machine. But valuable 
as it is to the surgeons, the heart lung machine has certain limitations. It can be used only for a few hours 
at a time because its pumping gradually damages the blood cells. 

33.	Frame dialogues for the following situations
a.	 Setting up an appointment by telephone at a doctor’s clinic.
b.	 Debating with a friend which movie to watch and the reason for your choice
c.	 Two old friends who meet accidentally in a park.

34.	 Attempt a critical summary of the poem ‘The Highwayman’.
35.	Comment on Bond’s choice of sounds and what they convey about life in India.

(15 x 2 = 30 marks)
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Language course II (Additional Language I)

19UFR111.1: COMMUNICATION SKILLS IN FRENCH

No of Credits: 3	 No of hours: 4 Hrs/week

COURSE OBJECTIVES:
1.	 To make the students conversant with a modern foreign language.
2.	 To introduce the students to the sounds of French.
3.	 To encourage students to use French for basic communication in everyday situations.
4.	 To acquaint students with the basics of writing simple sentences and short compositions.

COURSE OUTCOME:
The students would be able to perceive conversational French and to use French for basic communication in 
daily life.  

SYLLABUS:
NAME OF TEXT: ECHO-A1 méthode de français
Authors: J. Girardet & J. Pecheur
Publisher: CLE INTERNATIONALE
•	 Leçon- 0 : Parcours d’initiation (Pages : IX – XVI)
•	 Leçon – 1 : Vous Comprenez ? (Pages : 6 – 13)
•	 Leçon 2 : Au Travail ! (Pages : 14 – 21)

Reference books :
1.	 Connexions – Niveau 1 By Régine Mérieux and Yves Loiseau
2.	 Le Nouveau Sans Frontières Vol I by Philippe Dominique
3.	 Panorama Vol I by Jacky Girardet
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MODEL QUESTION PAPER
19UFR111.1: COMMUNICATION SKILLS IN FRENCH

TIME: 3HRS	 MAX MARKS: 80
PART-A

Répondez à toutes questions suivantes:
1.	 Nommez une avenue française ?
2.	 Est-ce que vous parlez français ?
3.	 Comment vous appelez-vous ?
4.	 Quelle est votre nationalité ?
5.	 Tu habites où ?
6.	 Quelle profession aimez-vous ?
7.	 Où est la tour de Londres ?
8.	 Nommez un pays francophone ?
9.	 Qu’est-ce que c’est « Le Monde » ?
10.	Quel est le nom du chant national français ?

(10x1=10)
PART-B

Répondez à 8 questions suivantes :
11.	Complétez avec « un, une, des ou le, la, l’, les »:

-- Bono, qui est-ce ?
-- C’est …….chanteur. C’est …..chanteur du groupe U2.
-- Qui est Nicolas Sarkozy ?
-- C’est …….président de la France.
-- Comment s’appelle ……guide de groupe ?
-- Elle s’appelle Marie.

12.	Complétez avec « à, au, en » :
-- Où habite Adriano ?………Brésil ? ………Argentine ? 
-- Il habite …….Sao Paulo, …….Brésil.

13.	Complétez avec « un, une, des » :
a.	 ………rue
b.	 …….quartier
c.	 …….restaurants
d.	 …….théâtre.

14.	Répondez :
a.	 Tu aimes les chansons françaises ?

Non, ………………………
b.	 Tu apprends une langue étrangère ?

Oui, …………………………
15.	Complétez avec « de, du, de la, de l’, des » :

a.	 La pyramide …..Louvre.
b.	 Le nom…..étudiant.
c.	 Un tableau ……Monet.
d.	 Un professeur …….université de Mexico.

16.	Ecrivez quatre petits mots de politesse.
17.	Reliez :

a.	 Renault			   -	 des avions
b.	 Jean-Paul Gaultier		 -	 des montres
c.	 Airbus			   -	 des voitures
d.	 Rollex			   -	 des parfums

18.	Complétez « le, la, l’ les » :
a.	 ……….rue de Rivoli à Paris.
b.	 ………hôtel Daneli à Venise
c.	 ……….Parlement européen de Strasbourg.
d.	 ………musée du Louvre à Paris.
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19.	Mettez les phrases aux négatifs :
a.	 Marie parle français.
b.	 Je parle italien.
c.	 Vous comprenez l’italien ?
d.	 Melissa connait Florent.

20.	Ecrivez les numéros en lettres :
a.	 18
b.	 25
c.	 30
d.	 12

21.	Quelle est leur nationalité ?
a.	 Céline Dion
b.	 Michael Jackson

22.	Associez :
a.	 Un journal			  -	 la BBC
b.	 Un film			   -	 le Prado
c.	 Un musée			   -	 le Times
d.	 Une télévision		  -	 Titanic

(8x2=16)
PART-C

Répondez à 6 questions suivantes :
23.	Répondez :

a.	 Vous êtes français ?
b.	 Vous parlez bien français ?
c.	 Vous comprenez le mot « Bonjour » ?
d.	 Vous habitez à Paris ?

24.	Conjuguez les verbes :
a.	 Ils (parler) français.
b.	 Nous (connaitre) Marseille.
c.	 Je (être) secrétaire du festival. 
d.	 Elles (comprendre) bien italien.

25.	Complétez avec le masculin et le féminin :
a.	 Un étudiant - ………..
b.	 Un Brésilien - ………….
c.	 Une artiste - ……………...
d.	 Un acteur – une …………..

26.	Accordez le group du nom :
a.	 Les [bon] [restaurant]
b.	 Les [grand] [voiture]
c.	 Les [femme] [beau et célèbre]
d.	 Les [hôtel] [international]

27.	Remplissez la fiche de renseignements ci-dessous :
Nom : …………………
Nom de jeune fille : …………….
Prénoms : ………………….
Nationalité :………………..
Adresse : …………………………
No de téléphone : ………………..
Adresse électronique : ……………

28.	Associez les personnes et les professions :
a.	 Pablo Picasso	 -	 scientifique
b.	 Beethoven		 -	 homme politique
c.	 Albert Einstein	 -	 artiste
d.	 Barack Obama 	 -	 musician
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29.	Complétez avec « un, une, des, le, la, l’, les » :
-- J’ai …….amis à Aix-en-Provence. Je connais ……professeurs de français de ………université et 

………directeur de l’hôtel Ibis. 
30.	Vous êtes dans la rue avec votre ami(e). Il/elle dit bonjour à un garçon ou à une fille que vous ne 

connaissez pas. Vous lui demandez « Qui est-il/elle ? ».  Rédigez un court dialogue.
31.	Vous cherchez des amis français. Vous écrivez un message pour le site « Contact France ». Rédigez ce 

message.
(6x4=24)

PART-D
Répondez à 2questions suivantes :

32.	Présentez-vous.
33.	Présentez votre ville.
34.	Ecrivez une brève carte postale à un(e) ami(e) française.
35.	Vous interrogez votre voisin(e) de vos gouts. Rédigez ce dialogue. 

(2x15=30)
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Language course II (Additional Language I)

19UHN111.1: PROSE AND ONE ACT PLAYS

No of Credits: 3	 No of hours: 4 Hrs/week

Aims of the Course / Objectives
To sensitize the student to the aesthetic and cultural aspects of Literary appreciation and analysis. To introduce 
modern Hindi prose to the students and to understand the cultural, social and moral values of modern Hindi 
prose. To understand the One Act Plays.

Course Outcome
Students could get knowledge about the various forms of prose like Kahani, Atmakatha, Sansmaran, 
Rekhachitra, Vyangya, Jeevani etc. understanding various trends in Hindi and get an awareness of theatre in 
the context of One Act Plays.

Module 1 &  2
Prose & One Act Play
Prescribed textbook :    ‘Gadya Prathibha Evam Ekanki”
		  Edited by Dr. Girijakumari R.
		  Published by Lokbharathi Prakashan, Allhabad
Lessons to be studied
Gadya Prathibha
1.	 Manthra	 -	 Premchand
2.	 Shishtachar	 -	 Bheeshma Sahni
3.	 Chori aur Prayachith	 -	 Mahatma Gandhi
4.	 Gurudev	 -	 Haribhau Upadyay
5.	 Mein Narak se bol raha hum	 -	 Harisankar Parsai
Ekanki (One Act Play)
1.	 Ande ke chilke – Mohan Rakesh
2.	 Mahabharath ki ek Sanch – Bharathbhooshan Agarval
3.	 Bahoo ki Vida – Vinod Rasthogi
Books for General Reading
1.	 Hindi ka Gadya Sahitya	 -	 Ramachandra Tivari
			   Rajkamal Prakashan
2.	 Hindi Ekanki	 -	 Siddhnath Kumar
			   Radhakrishna Prakashan
3.	 Ekanki aur Ekankikar	 -	 Ramcharan Mahendra
			   Vani Prakashan
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FATIMA MATA NATIONAL COLLEGE (AUTONOMOUS), KOLLAM
First Semester B.A/B.Sc Degree Examination

Language Course (Additional Language I) - HINDI
19UHN 111.1   Prose and One Act Plays

(2019 Admission onwards)
Time : 3 Hrs. Max.Marks : 80

I. BEò ¶É¤nù ªÉÉ ́ ÉÉCªÉ ̈ Éå =iiÉ®ú Ê±ÉÊJÉB?

1. "SÉÉä®úÒ +Éè®ú |ÉÉªÉÎ¶SÉiÉ' MÉt EòÒ ÊEòºÉ Ê´ÉvÉÉ EòÒ ®úSÉxÉÉ ½èþ?

2. "MÉÖ¯ûnäù́ É' xÉÉ¨ÉEò ÊxÉ¤ÉxvÉ Eäò ®úSÉxÉÉEòÉ®ú EòÉèxÉ ½èþ?

3. "+É¹ÉÉfø EòÉ BEò ÊnùxÉ' ÊEòºÉEòÉ xÉÉ]õEò ½èþ?

4. ¨É½þÉ¦ÉÉ®úiÉ ªÉÖrù ̈ Éå {É®úÉºiÉ nÖùªÉÉævÉxÉ Eò½þÉÄ ÊUô{É MÉªÉä?

5. |Éä̈ ÉSÉxnù EòÉ VÉx¨É Eò½þÉÄ ½Öþ+É?

6. ¦ÉÒ¹¨É ºÉÉ½þxÉÒ EòÒ +Éi¨ÉEòlÉÉ EòÉ xÉÉ¨É Ê±ÉÊJÉB?

7. "¤É½Öþ EòÒ Ê´ÉnùÉ' EòÒ ¤É½ÖþBÄ EòÉèxÉ-EòÉèxÉ ½þèéþ?

8. "ºÉÆMÉÒiÉ xÉÉ]õEò +EòÉnù̈ ÉÒ' {ÉÖ®úºEòÉ®ú ºÉä ºÉ¨¨ÉÉÊxÉiÉ Ê´ÉxÉÉänù ®úºiÉÉäMÉÒ EòÉ xÉÉ]õEò EòÉèxÉ ºÉÉ ½èþ?

9. "ºÉiªÉ Eäò ̈ Éä®äú |ÉªÉÉäMÉ' ÊEòºÉEòÒ +Éi¨ÉEòlÉÉ ½èþ?

10. b÷ÉC]õ®ú SÉbÂ÷føÉ ÊEòºÉ Eò½þÉxÉÒ EòÉ {ÉÉjÉ ½èþ? (1×10=10 marks)

II. ÊEòx½Ó +É`ö |É¶xÉÉå Eäò =iiÉ®ú {ÉSÉÉºÉ ¶É¤nùÉå ̈ Éå Ê±ÉÊJÉB?

11. ¦ÉÒ¹¨É ºÉÉ½þxÉÒ EòÉ {ÉÊ®úSÉªÉ nùÒÊVÉB?

12. "xÉ½þÓ-xÉ½þÓ Eèò±ÉÉ¶É, <Ç¶´É®ú EäòÊ±ÉB <ºÉä UôÉäb÷ nùÉä* iÉÖ̈ ½þÉ®äú {Éè®úÉå {Éb÷iÉÒ ½ÚÄþ*'' ªÉ½þ ÊEòºÉxÉä ÊEòºÉºÉä ÊEòºÉ +´ÉºÉ®ú

{É®ú Eò½þÉ?

13. MÉÉä{ÉÉ±É xÉä +Æb÷É JÉÉxÉä EäòÊ±ÉB Eò¨É®äú ¨Éå CªÉÉ |É¤ÉxvÉ ÊEòªÉÉ ½èþ?

14. +Éi¨ÉEòlÉÉ +Éè®ú VÉÒ´ÉxÉÒ ̈ Éå EòÉèxÉ-ºÉÉ +xiÉ®ú ½èþ?

15. ªÉÖÊvÉÎ¹`ö®ú nÖùªÉÉævÉxÉ EòÉä EèòºÉä ±É±ÉEòÉ®úÉ?

16. MÉÉÄvÉÒVÉÒ Eäò |ÉÉªÉÎ¶SÉiÉ EòÉ Ê{ÉiÉÉVÉÒ {É®ú EòÉèxÉ-ºÉÉ |É¦ÉÉ´É {Éb÷É?

17. EòÊ´É´É®ú ]èõMÉÉä®ú xÉä +ÆOÉäWÉÒ ¶ÉÉºÉxÉ EòÒ ÊEòºÉ xÉÒÊiÉ EòÒ ÊxÉxnùÉ EòÒ ½èþ?

18. +{ÉxÉä EÖòiiÉä EòÉä º´ÉMÉÇ ¨Éå näùJÉEò®ú +Énù̈ ÉÒ EòÒ |ÉÊiÉÊGòªÉÉ CªÉÉ lÉÒ?

19. ¤É½Öþ +Éè®ú ¤Éä]õÒ Eäò |ÉÊiÉ VÉÒ´ÉxÉ±ÉÉ±É EòÉ oùÎ¹]õEòÉähÉ CªÉÉ lÉÉ?

20. "¨ÉÆjÉ' Eò½þÉxÉÒ EòÉ ºÉxnäù¶É CªÉÉ ½èþ?

21. ""¨Éä®úÒ SÉÉä]õ EòÉ <±ÉÉVÉ ¤Éä]õÒ EòÒ ºÉºÉÖ®úÉ±É´ÉÉ±ÉÉå xÉä nÚùºÉ®úÒ SÉÉä]õ ºÉä Eò®ú ÊnùªÉÉ ½èþ*'' VÉÒ´ÉxÉ±ÉÉ±É BäºÉÉ CªÉÉå Eò½þiÉÉ

½èþ?

22. {ÉÊ®ú´ÉÉ®ú Eäò ºÉ¤É ±ÉÉäMÉ BEò-nÚùºÉ®äú ºÉä ÊUô{ÉÉEò®ú CªÉÉå +Æbä÷ JÉÉiÉä ½éþ? (2×8=16 marks)
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III. ÊEòx½þÓ Uô½þ |É¶xÉÉå Eäò =iiÉ®ú 120 ¶É¤nùÉå ̈ Éå Ê±ÉÊJÉB?

23. ""¨Éé iÉÉä xÉ VÉÉ>Äð, SÉÉ½äþ ́ É½þ nùºÉ ±ÉÉJÉ ¦ÉÒ nåù* ̈ ÉÖZÉä nùºÉ ½þWÉÉ®ú ªÉÉ nùºÉ ±ÉÉJÉ ±ÉäEò®ú CªÉÉ Eò®úxÉÉ ½èþ? Eò±É ̈ É®ú

VÉÉ>ÄðMÉÉ Ê¡ò®ú EòÉèxÉ ¦ÉÉäMÉxÉä́ ÉÉ±ÉÉ ¤Éè̀ öÉ ½Öþ+É ½èþ*'' ºÉ|ÉºÉÆMÉ ́ ªÉÉJªÉÉ EòÒÊVÉB?

24. ½äþiÉÖ EòÒ SÉÊ®újÉMÉiÉ Ê´É¶Éä¹ÉiÉÉ+Éå {É®ú |ÉEòÉ¶É b÷ÉÊ±ÉB?

25. "+Æbä÷ Eäò ÊUô±ÉEäò' BEòÉÆEòÒ EòÉ =qäù¶ªÉ CªÉÉ ½èþ?

26. ""ªÉÖÊvÉÎ¹`ö®ú VÉÉ+Éä, VÉÉ+Éä ¨ÉÖZÉä ¨É®úxÉä nùÉä, iÉÖ̈ É +{ÉxÉÒ ¨É½þi´ÉÉEòÉÆIÉÉ EòÉä ¡ò±ÉiÉä-¡Úò±ÉiÉä näùJÉÉä* VÉÉ+Éä MÉȪ ûVÉxÉÉå

+Éè®ú ¤ÉxvÉÖ-¤ÉÉxvÉ´ÉÉå Eäò ®úCiÉ ºÉä +Ê¦É¹ÉäEò Eò®ú ®úÉVÉËºÉ½þÉºÉxÉ {É®ú Ê´É®úÉVÉÉä*'' ºÉ|ÉºÉÆMÉ ́ ªÉÉJªÉÉ EòÒÊVÉB*

27. ¦ÉMÉiÉ xÉä Eèò±ÉÉ¶É EòÉä EèòºÉä ¤ÉSÉÉªÉÉ?

28. |Éä̈ ÉSÉxnù Eäò Eò½þÉxÉÒ ºÉÉÊ½þiªÉ EòÉ {ÉÊ®úSÉªÉ nùÒVÉB?

29. EòÊ´É´É®ú ]èõMÉÉä®ú Eäò MÉÉ½ÇþºlÉ VÉÒ´ÉxÉ {É®ú |ÉEòÉ¶É b÷ÉÊ±ÉB?

30. ¦ÉÚJÉä +Énù̈ ÉÒ +Éè®ú EÖòiiÉä EòÒ ¨ÉÉèiÉ EòÒ iÉÖ±ÉxÉÉ EòÒÊVÉB?

31. nù½äþVÉ EòÒ |ÉlÉÉ BEò +Ê¦É¶ÉÉ{É ½èþ - "¤É½Úþ EòÒ Ê´ÉnùÉ' BEòÉÆEòÒ Eäò +ÉvÉÉ®ú {É®ú <ºÉ =ÎCiÉ EòÒ SÉSÉÉÇ EòÒÊVÉB*

(4×6=24 marks)

IV. ÊEòx½þÓ nùÉä |É¶xÉÉå Eäò =iiÉ®ú 250 ¶É¤nùÉå ̈ Éå Ê±ÉÊJÉB?

32. BEòÉÆEòÒ Eäò iÉi´ÉÉå Eäò +ÉvÉÉ®ú {É®ú "¨É½þÉ¦ÉÉ®úiÉ EòÒ BEò ºÉÉÄZÉ' BEòÉÆEòÒ EòÒ ºÉ¨ÉÒIÉÉ EòÒÊVÉB?

33. "Ê¶É¹]õÉSÉÉ®ú' Eò½þÉxÉÒ EòÉ ºÉÉ®úÉÆ¶É Ê±ÉJÉEò®ú =ºÉEòÒ Ê´É¶Éä¹ÉiÉÉ+Éå {É®ú |ÉEòÉ¶É b÷ÉÊ±ÉB?

34. "¤É½Úþ EòÒ Ê´ÉnùÉ' BEòÉÆEòÒ ¨Éå ÊSÉÊjÉiÉ ºÉ¨ÉºªÉÉ+Éå {É®ú |ÉEòÉ¶É b÷ÉÊ±ÉB?

35. "¨Éé xÉ®úEò ºÉä ¤ÉÉä±É ®ú½þÉ ½ÚÄþ' ̈ Éå ̈ ÉxÉÖ¹ªÉ EòÒ +Eò¨ÉÇhªÉiÉÉ +Éè®ú JÉÉäJÉ±Éä +Énù¶ÉÉç {É®ú ́ ªÉÆMªÉ ÊEòªÉÉ ½èþ* <ºÉ EòlÉxÉ

EòÒ {ÉÖÎ¹]õ EòÒÊVÉB* (15×2=30 marks)
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ska-Ã¿ 	 :	  I
tImgvkv tImUv	 :	 19UML111.1
emwtKzPv tImgvkv :	 II (A-Uo-j-W¬ emwtKzPv : I)
ka-b-{Iaw	 :	 BgvN-bn¬ 4 aWn-°q¿ (18×4=72aWn-°q¿)

s{IUn‰v 	 :	 3

ae-bmf IhnX

]pkvXIw : Imhy-amenI

(tIcf k¿∆-I-em-imem {]kn-≤o-I-c-Ww)

]T\e£yßƒ, ̂ eßƒ: (1) ae-bmf Ihn-X-sb kw_-‘n®v kmam\y⁄m\w \¬IpI. (2) ]Tn-Xm-

°-fn¬ Imhy-`n-cpNn hf¿Øp-I. (3) Bkzm-Z-\-Øn\pw hni-I-e-Øn\pw k÷-cm-°p-I.  (4) ta¬∏-d™ 

e£y-ßƒ ap≥\n-dpØn skan-\m¿/Assk≥sa‚ v \¬IpI

]mTy]≤Xn:	

samUyqƒ H∂v (18 aWn-°q¿) IhnX ˛B-[p-\nI Ihn-{Xbw hsc

1.  Fgp-Ø-—≥	 ˛	 Pcn-Xm-hn-em]w: JmWvU-h-Zl\w

				    (A-cWyw X∂n¬......-I-ev]n®p t]mbmf-hƒ) 36 hcn

2.  hS-°≥ ]m´v	 ˛	 DÆn-bm¿®-IqØv ImWm≥ t]mb IY(-B-‰pw-a-W-				  

				    tΩse ........... thK-Øn¬ t]mIp∂p DÆn-bm¿®)

3.  Ipam-c-\m-im≥	 ˛	 NWvUm-e-`n-£pIn ˛ (Xqa-tX-Spw....-sX-√nS kpµcn 96 hcn)

samUyqƒ  cv (18 aWn-°q¿) Ihn-{X-bm-\-¥c IhnX

4.  Nß-ºpg				    ˛	 a\-kzn\n

5.  sshtem∏n≈n			   ˛	 Pe-tk-N\w

6.  CS-t»cn				    ˛	 ]pØ≥I-ehpw Acn-hmfpw

7.  F≥.-hn. IrjvW-hm-cy¿		 ˛	 Fen-Iƒ

samUyqƒ  aq∂v (18 aWn-°q¿) B[p-\nI ]q¿∆˛ B[p-\nI L´w

8.  H.-F≥.hn	 ˛	 Hcp ssX \Sp-tºmƒ

9.  kpK-X-Ip-amcn	 ˛	 Imfn-b-a¿±\w

10.  Aø-∏-∏-Wn-°¿	 ˛	 tKm]n-Im-Z-WvUIw

11.  F≥.-F≥.-I-°mSv	 ˛	 k^-eao bm{X

samUyqƒ  \mev(18 aWn-°q¿) B[p-\nI ˛ B[p-\n-Im-\-¥-c-L´w

12.  IS-Ω\n´ cma-Ir-jvW≥	 ˛	 Ipt™ ape-∏m¬ IpSn-°-cpXv

13.  {ioIpam-c≥Xºn			  ˛	 AΩ-bvs°mcp Xmcm´v

14.  F. Aø-∏≥			   ˛	 \n\°v

15.  tdmkvtacn			   ˛	 Nm™p-s]-øp∂ ag

16.  d^o°v Al-ΩZv		  ˛	 samss_¬t^m¨

17. hn.-Fw. KncnP			   ˛	 Poh-Pew
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klm-b-I-{K-Ÿ-ßƒ  

1.	 B[p-\nI kmlnXy Ncn{Xw 	

	 {]ÿm\ß-fn-eqsS			   ˛	 tUm.-sI.-Fw.-tPm¿÷v (F-Un-‰¿)

2.	 ssIc-fn-bpsS IY			   ˛	 F≥. -Ir-jvW-]n-ff

3.	 ae-bmf Ihn-Xm-km-lnXy Ncn{Xw	 ˛	 tUm.Fw. eoem-hXn

4.	 Ihnbpw Ihn-Xbpw cmw hmeyw	 ˛	 ]n.-\m-cm-b-W-°p-dp∏v

5.	 Ihn-b-cßv				    ˛	 sI.Fkv. \mcm-b-W-]n-ff

6.	 Ipam-cm-\m-ims‚ Imhy{]]©w	 ˛	 ae-bmfhn`mKw, 

								        tIcf k¿∆-I-em-ime

7.	 JWvU-Imhy {]ÿm\w		  ˛	 Fw.-hn. ]Wn-°¿

8.	 Nß-ºpg IrjvW-]n-ff			  ˛	 F≥.-ap-Ip-µ≥

9.	 Nß-ºpg IrjvW-]n-ff 	

	 \£-{X-ß-fpsS kvt\l `mP\w	 ˛	 Fw.-sI.-km\p

10.	 Ipam-c-\m-ims‚ cN-\m-in¬∏w		 ˛	 Fw.-Fw. _jo¿

11.	 Imev]-\n-IX				    ˛	 lrZ-b-Ip-amcn

12.	 B[p-\nI ae-bm-f-km-lnXyw		  ˛	 ]n.-sI. ]c-ta-iz-c≥ \mb¿

13.	 CS-t»-cn-°-hnX				   ˛	 taeØp N{µ-ti-J-c≥

14.	 knw_-enkw ae-bm-f-I-hn-X-bn¬	 ˛	 tUm.-sI.-Fw. thWp-tKm-]m¬

15.	 B[p-\n-IX ae-bmfIhn-X-bn¬	 ˛	 tUm.-F≥.-A-P-b-Ip-am¿

16.	 tIc-f-I-hn-X-bnse Ienbpw Nncnbpw	 ˛	 {]k-∂cm-P≥

17.	 DØ-cm-[p-\n-IX				   ˛	 _n.-D-Æn-Ir-jvW≥

18.	 ae-bm-f-I-hn-Xm]T-\-ßƒ		  ˛	 k®n-Zm-\-µ≥

19.	 ae-bm-f-I-hn-X-bnse 

	 Db¿∂-in-c- p-Iƒ			   ˛	 tUm.-Fw.-F≥. cmP≥

20.	 IS-Ω-\n-´-bnse Ihn			   ˛	 tUm.-sI.-F-kv.-c-hn-Ip-am¿

21.	 ZenXv ]T\w kzXzw,-kw-kvImcw 

	 kmlnXyw 				    ˛	 tUm. {]Zo-]≥ ]mºn-cn-°p∂v

22.	 B[p-\nI ae-bmf Ihn-X-bnse 

	 kv{Xo]£-k-ao-]-\-ßƒ		  ˛	 tUm.-]n.-KoX

23.	 ]mT-ßƒ ]T-\-ßƒ			   ˛	 k®n-Zm-\-µ≥

24.	 Ihn-X-hm-b-\bpw {]Xn-I-c-Whpw	 ˛	 F≥.-cm-P≥

25.	 Ihn-X-bnse ]pXp-h-gn-Iƒ		  ˛	 s\√n-°¬ apc-fo-[-c≥
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
First Semester BA Degree Examination May 2019

CBCSS
19UML 111.1

ae-bmf IhnX  (Im-hy-am-en-I)
Time : 3 Hrs. Max.Marks : 80

Section A

I. H‰-hm-°ntem ]c-am-h[n c≠p hmIy-Øntem DØ-c-sa-gp-XpI. 1 am¿°v hoXw

1. Bims\ hnπ-h-Øns‚ ip{I-\-£{Xw F∂v hnti-jn-∏n® \ncq-]-I≥ Bcv?

2. B[p-\nI Ihn-{X-bw- Bsc√mw?

3. Imev]\nI {]ÿm-\-Ønse {][m-\-s∏´ c≠v Ihn-I-fpsS t]sc-gp-Xp-I.

4. "i‡n-bpsS Ihn' F∂v hnti-jn-∏n-°p∂Xmsc?

5. B[p-\nI ae-bm-f- `m-j-bpsS ]nXmhv Bcv?

6. "B¿{Zao [\p-amk cmhp-I-fn-sem-∂n¬' ˛ GXv Ihn-X-bnse hcn-I-fmWv?

7. ae-bm-f-Ønse c≠v ]cn-ÿnXn Ihn-X-I-fpsS t]sc-gp-Xp-I.

8. DÆn-bm¿® IqØv ImWm≥ t]mb IY GXv kmln-Xy-im-J-bn¬ s]Sp∂p?

9. A[n-Imcw sImø-W-amZyw \mw˛

AXn\p taem-Is´ s]m∂m-cy≥'' ˛ GXp Ihn-X-bn-te-XmWv Cu hcn-Iƒ?

10. ""kz¥-sa∂ ]Z-Øn-s\-¥¿∞w

_‘-sa∂ ]Z-Øn-s\-¥¿∞w'' ˛ Cu hcn-Iƒ ae-bm-fn-Iƒ°p kΩm-\n® Ihn-{]-Xn` Bcv?

(1×10=10)

Section B

II. GsX-¶nepw 8 tNmZy-Øn\v Ac-∏p-d-Øn¬ Ihn-bmsX DØ-c-sa-gp-XpI 2 am¿°v hoXw.

11. ""\n¿Lr-W-\mb ]nXm-hn-h-s‰-bp-t]-£n-®m≥''-˛-hn-h-£n-X-sa¥v?

12. ""s]Æmb Rm\pw hnd-bv°p-∂n-√˛

BWmb \nßƒ hnd-∏-sXt¥?'' ˛ Bcp-tS-XmWo hm°p-Iƒ?

13. ""A√-s√¥p IY-bnXp IjvSta?'' ˛ hnh-£nXw hy‡-am-°p-I.

14. H‰-∏-Øn-sbm-Sm-bn-c-ap-S-ep-Iƒ

sI´p-]n-W-s™mcp aWn-\mKw'' ˛ ]cm-a¿i-sa¥v?

PTO
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15. ""k¶Sw Im¨Inepw ImWmsX t]mItbm

awKte \osbmcp a¶-bt√?'' ˛ kµ¿`-taXv?

16. ""\nßƒ°n-sXm∂pw a\-�n-em-Ip-∂n√'' ˛ Cu D]-lm-k-Øns‚ A¿∞-sa¥v?

17. "Hcp ssX \Sp-tºmƒ' F∂ Ihn-X-bpsS {]ta-b-sa¥v?

18. "hc-fp∂ Np≠nse \\-hm¿∂ Hm¿Ω'sb∂p Ihn hnti-jn-∏n-®-sX-¥ns\?

19. ""At\ym-\y-aq∂p hSn-I-fmbv \n¬°mw'' ˛ hnh-£n-X-sa¥v?

20. "]qX-\m-a{¥w ]pc-≠-Xmbn' Ihn ImWp-∂-sX-s¥√mw?

21. "\n\°v' F∂ Ihn-X-bpsS tI{µ-X-e-sa¥v?

22. "AΩ-bvs°mcp Xmcm´v' F∂ Ihn-X-bpsS cN\m ]›m-Øew hy‡-am-°p-I.

(8×2=16)

Section C

III. GsX-¶nepw 6 tNmZy-Øn\v H∂c]pd-Øn¬ Ihn-bmsX DØ-c-sa-gp-XpI 4 am¿°v hoXw.

23. Fgp-Ø-—s\ B[p-\nI ae-bm-f-`m-j-bpsS ]nXmhv F∂v hnti-jn-∏n-°p-∂-Xn-\p≈ Imc-W-sa¥v?

24. \mS≥]m´p-Isf Ipdn®v Hcp eLp-hn-h-cWw Xøm-dm-°p-I.

25. Imev∏-\n-I-X-bpsS khn-ti-j-X-Iƒ a\-kzn-\nsb Bkv]-Z-am°n hni-Zo-I-cn-°p-I.

26. P\-ß-fn¬ ]pXnb I¿Ω-hocyw DW¿Øp-∂-XmWv CS-t»cn Ihn-X-Iƒ. ]pØ≥ Iehpw Acn-

hmfpw Bkv]-Z-am°n hnNn-¥\w sNøpI.

27. kpK-X-Ip-amcn Ihn-X-I-fnse _nw_-I-ev]\ Imfn-b-a¿±-\sØ Bkv]-Z-am°n hni-I-e\w sNøp-

I.

28. Ipt™ ape-∏m¬ IpSn-°-cpXv DW¿Øp∂ kmaq-ly-amb sh√p-hn-fn-Iƒ ]cn-tim-[n-°p-I.

29. AΩ-bvs°mcp Xmcm´v F∂ Ihn-Xbv°v Hcp eLp Bkzm-Z\w Xøm-dm-°p-I.

30. d^o°v Al-Ω-Zns‚ Ihn-X-I-fnse ka-Im-eo\ _nw_-ßƒ ]cn-tim-[n-°p-I.

31. NqjWw sNø-s∏-Sp∂ ]cn-ÿn-Xnbpw kv{Xobpw Poh-P-e-Øn¬ F{]-Imcw Bhn-jvIr-X-am-Ip∂p

F∂v N¿® sNøp-I. (6×4=24)

Section D

IV. aq∂p-]p-d-Øn¬ Ihn-bmsX c≠p-tNm-Zy-Øn\v DØ-c-sa-gp-Xp-I. 15 am¿°v hoXw.

32. Bims‚ kvt\l-k-¶ev]w NWvUm-e-`n-£pInsb Bkv]-Z-am°n hni-I-e\w sNøp-I.

33. Bt£-]-lmky {]h-WX "Fen-Iƒ' F∂ Ihn-Xsb Bkv]-Z-am°n N¿® sNøp-I.

34. Aø∏ ]Wn-°cpsS tKm]n-Im-Z-WvUIw F∂ Ihn-Xbv°v Hcp Bkzm-Z\w Xøm-dm-°p-I.

35. tdmkvta-cn-bpsS Nm™p-s]-øp∂ ag-bnse kv{Xo kzXzm-hn-jvImcw N¿®-sN-øp-I.

(15×2=30)
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Foundation Course I

19UEN121: WRITINGS ON CONTEMPORARY ISSUES

No of Credits: 2	 No of hours: 72(4 per week)

Course Outcome: 
1.	 To sensitize students to the major issues in the society and the world.
2.	 To encourage them to read literary pieces critically.
3.	 To have an overall understanding of some of the major issues in the contemporary world.
4.	 To respond empathetically to the issues of the society.
5.	 To understand the grave issues of the society, respond to it and to bring about positive changes in individual 

outlook
6.	 To read literary texts critically.

Module I: Human Rights
Grim Realities, Hopeful Hues			  : V.R Krishna Iyer
Poverty is the Greatest Threat			  : N.R Madhava Menon
The Little Black Boy				    : William Blake 

Module II: Globalization
Going Local; the Economics of Happiness	 : Helene Norberg-Hodge
Towards Sustainable and Beneficial		  : Christabel P.J 
Co-existence
Freedom					     : Balachandran Chulllikkad 

Module III: Gender
Violence Against Women			   : Gail Omvedt
The Goddess of Revenge			   : Lalithambika Antharjanam

Module IV: Intoxicants/ Drug Abuse
The Ban of Alcoholism			   : Dr Adithi.N 
The Substance Use Disorders in Children	 : Dr Ajeesh PR and Adolescents
The Alcoholic at the Dawn			   : Jeet Thayil

Core Text: ‘Perspectives on Contemporary Issues’ Publisher: : ‘Emerald’ Chennai.
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MODEL QUESTION PAPER
19UEN121: Writings on Contemporary Issues

Time: Three hours								        Maximum Marks: 80

Section-A
Answer all the questions, each in a word or a sentence. Each question carries 1 mark.

1.	 Expand NHRC.
2.	 What according to Dr Menon is the foundation of all rights?
3.	 What is the cloud referred to in the poem, “The Little Black Boy”?
4.	 What has been the focus of the women’s liberation movement in India since its inception?
5.	 What information did Tatri hide from the men who were attracted towards her?
6.	 What is TRIPS?
7.	 What is meant by the term, “food miles”? 
8.	 Why is sleep a kind of freedom?
9.	 What is pre-alcoholic phase?
10.	Why does the cup rattle?

(10 x 1 = 10 marks)
Section-B

Answer any eight of the following. Each question carries 2 marks.
11.	What is the significance of PILS in our society?
12.	How can Third World economies counter the ill effects of globalisation?
13.	What does the poet convey by the phrase “bereav’d of light”?
14.	What do you know of the “virangana” in Indian culture?
15.	According to the woman who appears in the story, what kind of a woman was Tatri?
16.	Explain the process by which globalisation occurs in a country. 
17.	What is the Breakaway Strategy advocated by Hodge?
18.	In the poem, ‘Freedom’, what does the train running north stand for?
19.	How does alcohol affect the nervous system?
20.	What are the after effects of the misuse of depressants?
21.	How can substance abuse be diagnosed in adolescence?
22.	What does the phrase “beached whale convey”?

(8 x 2 = 16 marks)
Section-C

Answer any six of the following. Each question carries 4 marks.
23.	According to V.R. Krishna Iyer, what are the grim ground realities in India at the close of the millennium?
24.	Explain the mother’s worldview in “The Little Black Boy”.
25.	How does the social structure influence violence perpetuated against women in India?
26.	How did the woman try to avenge her mother, her sisters, and countless other women who had been weak 

and helpless?
27.	What does Joseph E. Stiglitz say about pro-globalisation policies worldwide?
28.	Comment on the biblical overtones in ‘Freedom’. 
29.	How is alcoholism categorised?
30.	Write a note on the treatment of adolescent substance abuse?
31.	Explore the impact of the unusual imagery in ‘The Alcoholic at Dawn’.

(6 x 4 = 24 marks)
Section- D

Answer any two of the following, each in about three hundred words. Each question carries 15 marks.
32.	Write an essay on the imagery and symbolism in the poem, ‘The Little Black Boy’.
33.	How does Gail Omvedt examine violence against women in India?
34.	Explain Hodge’s views on globalisation as outlined in the article, ‘Going Local’. 
35.	“Jeet Thayil’s poems are honest in their autobiographical touch, unique in their imagery and attention to 

form.” Explain this statement in the light of ‘The Alcoholic at Dawn’. 
(15 x 2 = 30 marks)
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Core course I

19UPH141: BASIC MECHANICS & PROPERTIES OF MATTER

No. of credits: 2	 No. of instructional hours per week: 2

Course Outcome
•	 Understand of concepts and principles related to mechanics and properties of matter.
•	 Analyze various oscillating systems obeying simple harmonic motion
•	 Examine the basic principles of mechanics 
•	 Understand the conservation of energy and associated theory
•	 Understand the basic laws and theorems of fluid dynamics.

Mechanics (22 hrs) 
Unit 1– Dynamics of Rigid Bodies (7 hrs)
Equations of motion for rotating rigid bodies–Angular momentum and M.I– Theorems on M.I–Calculation of 
MI. of bodies of regular shapes–Uniform rod, ring, disc, annular ring, solid cylinder, hollow cylinder and solid 
sphere– KE of rotating and rolling bodies –Torque– Determination of M.I of a fly wheel (theory, experiment 
and applications)

Unit 2– Conservation of Energy (3 hrs) 
EnergyConservation law–Work Energy theorem (Proof)– Conservative Forces – potential energy– Conservation 
of energy for a particle– energy function

Unit 3–Oscillations and Waves (12 hrs) 
Simple harmonic motion – Energy of harmonic oscillators– Simple pendulum– Mass on a spring– Oscillation 
of two particles connected by a spring–Compound bar pendulum –Interchange ability of suspension and 
oscillation– Four points collinear with C.G about which the time period is the same– Conditions for maximum 
and minimum periods – Determination of g using symmetric bar pendulum–Mechanical and electromagnetic 
wave motion–General equation of a wave motion – Expressionfor a plane progressive harmonic wave–Energy 
density for a plane progressive wave

Properties of Matter (14hrs) 
Unit 4– Elasticity (8 hrs) 
Modulus of elasticity (revision)–Relations connecting the three elastic moduli– Poisson’s ratio–Bending of 
beams–Bending moment – Cantilever– Centrally loaded beams and uniformly bent beams–I section girders– 
Torsion of a cylinder– Expression for torsional couple – Work done in twisting a wire– Torsion pendulum– 
Static torsion–Theory and experiment

Unit 5– Surface Tension (3hrs) 
Surface Tension– Molecular explanation of ST.– Angle of contact (revision)– Shapes of drops – Expression 
for excess of pressure on a curved liquid surface – Variation of ST. with temperature– Determination of surface 
tension by Jaeger’s method.

Unit 6 – Fluid Dynamics (3 hrs) Streamline and turbulent flow–equation of continuity–Bernoulli’s theorem 
(statement only) –venturi meter – viscosity–Newton’s law–Stoke’s formula–Theory and experiment

Books for Study
1.	 Mechanics: Hans H. S. and Puri S. P, TMH, Second Edn. 
2.	 Mechanics: J.C. Upadhyaya and Ram Prasad S. Chand Publications, 2017 
3.	 Elements of Properties of Matter: D.S. Mathur, S. Chand Publications,2008
4.	 Fundamentals of Physics: Halliday and Resnick, Wiley India Pvt. Ltd., 2006

Books for Reference: 
1.	 Properties of Matter: Brijlal and Subramaniam, S.Chand & Co.,2004
2.	 Principles of Physics: P.V.Naik, PHI,2010
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MODEL QUESTION PAPER
19UPH141: BASIC MECHANICS & PROPERTIES OF MATTER

Time: 3 hours                                                                                		  Max.Marks:80

Section A
(Answer all questions; one mark each)

1.	 What is meant by neutral surface?
2.	 What is the reciprocal of bulk modulus?
3.	 What is the moment of inertia of a solid sphere of mass M and radius R about tangent?
4.	 Define theorem of Parallel Axes.
5.	 At what position will the kinetic energy of a harmonic oscillator be maximum ?
6.	 What is a compound pendulum?
7.	 Give the expression for the workdone  in twisting a wire.
8.	 How will the surface tension of a liquid changes with rise in temperature?
9.	 State the work energy theorem.
10.	Give the equation of continuity.

(10×1= 10 Marks)
Section B

(Answer any eight questions; Two mark each)
11.	What is an I section girder? What is its importance?
12.	What is torsional rigidity of a wire?
13.	State Bernoulli’s theorem
14.	Give a note on non- conservative force
15.	State and Prove theorem of Perpendicular Axes.
16.	Compare translational and rotational motions.  
17.	Differentiate ‘center of suspension’ and ‘center of oscillation’.
18.	Derive the equation for total kinetic energy of a rolling circular symmetry body.
19.	Mention any two uses of Jaegar’s method
20.	 Derive the differential equation of motion for a simple harmonic oscillator.
21.	Why smaller liquid drops are spherical in shape?
22.	Explain Newton’s law of viscosity

(8×2= 16 Marks)
Section C

(Answer any sixquestions; Four mark each)
23.	Find the moment of inertia of (a) a solid cylinder about an axis perpendicular to its axis and passing 

through its centre of mass (b)a solid sphere about a diameter.
24.	A solid sphere of mass 100gm and radius 2.5cm rolls without sliding with a uniform velocity of 10cm/s 

along a straight line on a smooth horizontal table. Calculate its total energy.
25.	A particle executing SHM has a maximum displacement of 4 cm and its acceleration at a distance of 0.01 

m from its mean position is 0.03 m/s2. What will be its velocity when it is at a distance of 0.02 m from its 
mean position?

26.	What fraction of total energy of a simple harmonic oscillator is kinetic and what fraction is potential when 
its displacement is half the amplitude?

27.	A cantilever of breadth 2 cm and depth 1 cm and 100 cm in length is supported at its ends and a load of 2 
kg is applied at its middle point. Calculate the depression at the middle point, if Young’s modulus of the 
beam is 200 GPa.

28.	A copper wire 3 m long for which Young’s modulus is 1.25 × 1011 N/m2 has a diameter 1mm. If a weight of 
10 kg is attached to one end, what extension is produced? If Poisson’s ratio is 0.26, calculate what lateral 
compression is produced?

29.	Two soap bubbles in vacuum having radii 3 cm and 4 cm respectively coalesce under isothermal conditions 
to form a single bubble. What is the radius of the new bubble?

30.	Show that the surface tension of a liquid is numerically equal to the surface energy.
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31.	The terminal velocity of the copper ball of radius 2mm falling through a tank of oil is 6.5cm/s.Find the 
viscosity of the oil.Given density of Cu=8.9 X 103 kgm-3,Density of oil is1.5 X 103 kg m-3

(6×4=24 Marks)
Section D 

(Answer any two questions).Each question carries 15 marks 
32.	Derive an expression for moment of inertia of solid cylinder i) about its own axis and ii) about an axis 

passing through its centre and perpendicular to its length.
33.	What is a cantilever? Derive an expression for the depression at the free end of a cantilever clamped at one 

end and loaded at the other end?
34.	Explain the Jaegers method for determination of surface tension of a liquid.
35.	Obtain an expression for the i) period of oscillation ii) minimum period of oscillation and hence iii) find 

the length of the equivalent simple pendulum 
(15x2=30 Marks)
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Complementary Course I
19UMM131.1: Calculus with Applications in Physics-I

No. of Credits:3	 Instructional hours per week: 4
Aim: 
To provide students the knowledge of differentiation,  integration with applications to physics, infinite series 
and limits, and vector algebra.

Course outcome:
Students will be able to utilize their problem-solving skills in specified areas of Physics.

Module 1: Differentiation with applications to Physics	 (18 Hours)
(The following topics should be quickly reviewed before going to advanced topics; students should be asked 
to do more problems from exercises, and these problems should be included in assignments:) Differentiation 
of products of functions; the chain rule; quotients; implicit differentiation; logarithmic differentiation; Leibnitz 
theorem
The following topics in this module should be devoted more attention and time.
Special points of a function (especially, stationary points); curvature; theorems of differentiation - Rolles’, 
Mean Value Theorems
Chapter 2, sections 2.1.2 to 2.1.7, (Re-view of ideas through problems), sections 2.1.8, 2.1.9, 2.1.10
More exercises related to the topics in this module can be found in chapter 2 and chapter 3 of reference [1] 
which is not to be included in ESE.

Module 2: Integration with applications to Physics	 (18 Hours)
Integration by parts; reduction formulae; infinite and improper integrals; plane polar coordinates; integral 
inequalities; applications of integration (finding area, volume etc) 
Chapter 2, sections 2.2.8 to 2.2.13
More exercises related to the topics in this module can be found in chapter 4, chapter 5 and chapter 7 of 
reference [1],  which is not to be included in ESE.

Module 3: Infinite series and limits	 (18 Hours)
Definition, Summation of series of various types (Arithmetic series; geometric series; arithmetico-geometric 
series; the difference method; series involving natural numbers; transformation of series) Convergence of in 
nite series (Absolute and conditional convergence; series containing only real positive terms; alternating series 
test) Operations with series (Sum and product)
Power series (Convergence of power series; operations with power series)
Taylor series (to be explained through problems); approximation errors; standard Maclaurin series
Chapter 4, sections 4.1 to 4.6
More exercises related to the topics in this module can be found in chapter 9 of reference [1] and chapter 1 of 
reference [2],] which is not to be included in ESE.
Scalars and vectors, Addition and subtraction of vectors, Multiplication by a scalar, Basis vectors and 
components, Magnitude of a vector, Multiplication of vectors (Scalar product; vector product; scalar triple 
product; vector triple product), Equations of lines, planes and spheres, using vectors to find distances (Point to 
line; point to plane; line to line; line to plane)
Chapter 7, sections 7.1 to 7.8
More exercises related to the topics in this module can be found in chapter 11 of reference [1] and chapter 6 
of reference [2], ] which is not to be included in ESE.

Note: In all modules, proofs of theorems are to be omitted

Text
K F Riley, M P Hobson, S J Bence. Mathematical Methods for Physics and Engineering, 3rd Edition, Cambridge 
University Press

References
Ref. 1 : H Anton, I Bivens, S Davis. Calculus, 10th Edition, John Wiley & Sons
Ref. 2 : Mary L Boas. Mathematics Methods in the Physical Sciences, 3rd Edition, Wiley
Ref. 3 : George B Arfken, Hans J Weber, Frank E Harris. Mathematical Methods for Physicists, 7th Edition, 
Academic Press
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MODEL QUESTION PAPER 
19UMM131.1: Calculus with Application in Physics – I

Time : 3 Hrs Max 80 Marks
Section A

Answer all questions. Each question carries one mark.
1. Find the derivative of 𝑒𝑒𝑥𝑥 with respect to 𝑥𝑥.
2. The derivative with respect to 𝑥𝑥 at 𝑓𝑓(𝑥𝑥) = 2𝑎𝑎𝑎𝑎, where 𝑥𝑥 = 𝑎𝑎𝑡𝑡2 is ………….
3. Give an example of an implicit function.
4. Find the mean value of the function 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 between the limits 𝑥𝑥 = 2 and 𝑥𝑥 = 4.
5. Define geometric series.
6. Evaluate the limit lim𝑥𝑥→0

sin𝑥𝑥
𝑥𝑥

.
7. Find the magnitude of the vector −3𝑖𝑖 + 4𝑗𝑗 + 6𝑘𝑘.
8. Write the power series expansion for sin 𝑥𝑥 at 𝑥𝑥 = 0.
9. State the Mean Value Theorem.
10. Find a unit vector parallel to the vector 2𝑖𝑖 − 𝑗𝑗 + 3𝑘𝑘.

Section B
Answer any 8 questions. Each question carries 2 marks.

11. Find the third derivative of the function 𝑓𝑓(𝑥𝑥) = 𝑥𝑥3 sin 𝑥𝑥, using Leibnitz theorem.
12. Find the radius of curvature at the point (𝑥𝑥, 𝑦𝑦) on the ellipse 𝑥𝑥

2

𝑎𝑎2
+ 𝑦𝑦

2

𝑏𝑏2
= 1.

13. Evaluate the integral ∫ 6𝑥𝑥+2cos𝑥𝑥
𝑥𝑥3+sin𝑥𝑥

 𝑑𝑑𝑑𝑑.
14. Find the length of the curve 𝑦𝑦 = 𝑥𝑥3 2⁄ from 𝑥𝑥 = 0 to 𝑥𝑥 = 2.
15. Evaluate the sum ∑ 1

𝑛𝑛(𝑛𝑛+1)
𝑁𝑁
𝑛𝑛=1 .

16. Show that if 𝑎𝑎 = 𝑏𝑏 + 𝜆𝜆𝜆𝜆, for some 𝜆𝜆, then 𝑎𝑎 × 𝑏𝑏 = 𝑏𝑏 × 𝑐𝑐.
17. Find the area of the parallelogram with sides 𝑎𝑎 = 𝑖𝑖 + 𝑗𝑗 + 𝑘𝑘 and 𝑏𝑏 = 4𝑖𝑖 + 5𝑗𝑗 + 6𝑘𝑘.
18. Two particles have velocities 𝑣𝑣1 = 𝑖𝑖 + 3𝑗𝑗 + 6𝑘𝑘 and 𝑣𝑣2 = 𝑖𝑖 − 2𝑗𝑗 respectively. Find the velocity 𝑢𝑢 of the 

second particle relative to the first.
19. If 2𝑦𝑦 + sin 𝑦𝑦 + 5 = 𝑥𝑥4 + 4𝑥𝑥3 + 2𝜋𝜋, show that 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑
= 16 when 𝑥𝑥 = 1.

20. Find the real values of 𝑥𝑥 for which the following series is convergent ∑ 𝑥𝑥𝑛𝑛

𝑛𝑛+1
∞
𝑛𝑛=1 .

21. Evaluate the integral ∫ 𝑒𝑒2𝑥𝑥 cos 3𝑥𝑥  𝑑𝑑𝑑𝑑.
22. Evaluate the triple scalar product 𝑎𝑎. (𝑏𝑏 × 𝑐𝑐) of the vectors 𝑎𝑎 = 2𝑖𝑖, 𝑏𝑏 = 𝑗𝑗 + 𝑘𝑘 and 𝑐𝑐 = 𝑖𝑖 + 𝑘𝑘

Section C
Answer any 6 questions. Each question carries 4 marks.

23. Find the positions and nature of the stationary points of the function 𝑓𝑓(𝑥𝑥) = 2𝑥𝑥3 − 3𝑥𝑥2 − 36𝑥𝑥 + 2.
24. Evaluate the integral ∫ 𝑥𝑥2𝑑𝑑𝑑𝑑 using first principle.
25. Evaluate the integral ∫(sin 𝑥𝑥)5 𝑑𝑑𝑑𝑑.
26. Sum the series 𝑥𝑥4

3(0!)
+ 𝑥𝑥5

4(1!)
+ 𝑥𝑥6

5(2!)
+ ⋯

27. Test the convergence of ∑ 1
𝑛𝑛!

= 1 + 1
2

+ 1
6

+ ⋯∞
𝑛𝑛=1

28. Find the angle between the vectors 𝑎𝑎 = 𝑖𝑖 − 2𝑗𝑗 + 3𝑘𝑘, 𝑏𝑏 = 2𝑖𝑖 + 3𝑗𝑗 + 4𝑘𝑘.
29. Find the volume of the parallelopiped with sides 𝑎𝑎 = 𝑖𝑖 − 2𝑗𝑗 + 3𝑘𝑘, 𝑏𝑏 = 𝑖𝑖 + 5𝑗𝑗 + 6𝑘𝑘 and 

𝑐𝑐 = 7𝑖𝑖 + 8𝑗𝑗 + 10𝑘𝑘.
30. Evaluate ∫ 𝑥𝑥 ln 𝑥𝑥 𝑑𝑑𝑑𝑑∞

0 .
31. Show that the function 𝑦𝑦(𝑥𝑥) = 𝑒𝑒−|𝑥𝑥| is not differentiable at 𝑥𝑥 = 0.



32

Section D
Answer any 2 questions. Each question carries 15 marks

32. (a) Evaluate the integral ∫ 2
1+3cos𝑥𝑥

 𝑑𝑑𝑑𝑑 (7)
(b) Find the surface area of the cone formed by rotating about the 𝑥𝑥-axis, the line 𝑦𝑦 = 2𝑥𝑥 between 
𝑥𝑥 = 0 and 𝑥𝑥 = ℎ. (8)

33. (a) Use the difference method to sum the series ∑ 2𝑛𝑛−1
2𝑛𝑛(𝑛𝑛−1)

𝑁𝑁
𝑛𝑛=2 . (10)

(b) Sum the even umbers between 1000 and 2000 inclusive. (5)
34. Find the radius 𝜌𝜌 of the circle that is the intersection of the plane 𝑛𝑛� . 𝑟𝑟 = 𝜌𝜌 and the sphere of radius 

centered on the point with position vector 𝑐𝑐.
35. (a) A line is inclined at an angle to 𝑥𝑥, 𝑦𝑦 and 𝑧𝑧 axes and passes through the origin. Another line passes 

through the point (1,2,4) and (0,0,1). Find the minimum distance between the two lines. (10)

(b) If you invest 1000 on the first day of each year, and interest is paid at 5% on your balance at the end 
of each years, how much money do you have after 25 years. (5)
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Complementary Course II

19UCH131.1: THEORETICAL CHEMISTRY
No. of credits: 2	 No. of instructional hours per week: 4
Total hours: 36

Course outcome
CO1: To impart a concrete idea of the structure of atoms
CO2: To get an understanding of the basics of bonding in molecules
CO3: To inculcate an overview of radioactivity
CO4: To impart knowledge on the principles of analytical chemistry
CO5: To study the applications of radioactivity and biological hazards of radiation 
Module I –Atomic Structure	 9hrs
Atomic spectrum of Hydrogen – different series, Rydberg equation, Bohr theory – postulates – statement of 
Bohr energy equation – derivation of spectral frequency from Bohr equation. Schrodinger wave equation (no 
derivation mention only) concept of orbitals, the four quantum numbers and their significances. Orbital wise 
electron configuration, energy sequence rule – Pauli’s principle, Hund’s rule, stability of filled and half filled 
orbitals.
Module II - Chemical bonding					     9hrs
Energetic of bond formation – Types of Chemical bonds – Energetics of ionic bond formation – Lattice energy 
– Born Haber Cycle - Fajan’s rules.
Polarity of covalent bond its relation with electronegativity – electro negativity scales – Paulings and Mullikan’s 
approaches, factors influencing polarity, dipole moment – its relation to geometry. Hydrogen bond – inter and 
intra molecular – its consequences on boiling point – volatility and solubility.
Hybridisation and structure of molecules –  sp, sp2, sp3 , dsp2 , dsp3 , sp3 d2 , and sp3 d3

hybridisation with examples. Explanation of bond angle in water and ammonia VSEPR theory, geometry 
of molecules with bond pairs of electrons only, geometry of molecules containing bond pairs and lone pairs 
of electrons, limitations. A brief review of molecular orbital approach, LCAO  method –  bond order, bond  
distance  and stability of O2, O2

2+, O2
2-, NO, NO+, CO and HF.

Module III - Radioactivity 					     9hrs
Radio active equilibrium (qualitative idea only) detection of radio activity by Wilson’s cloud chamber and 
Geiger Muller, Scintillation counter – units of radio activity – curie and rutherford – Radio carbon dating 
, Rock dating, Neutron activation analysis. Applications in agriculture and medicine. A brief study of the 
biological effects of radiation such as pathological and genetic damage, Dosimetry – Units – rad, gray and 
roentgen. Fricke dosimeter and ceric sulphate dosimeter. Nuclear Chemistry – stability of Nucleus – n/p ratio, 
artificial transmutation and radio activity, mass defect, binding energy, atomic fission and fusion.
Module IV: Analytical principles							       9 Hrs
Analytical methods in Chemistry – principles of volumetric analysis, primary standard, standard solution, 
normality and molarity, theory of acid - base titration, permanganometric and dichrometric titration, theory of 
acid – base and redox indicators.
Inorganic qualitative analysis, common ion effect- solubility product- precipitation of cations- chromatography- 
principle and applications of paper and thin layer chromatography.
References
1.	 Atomic structure and chemical bonding with introduction to molecular spectroscopy- Manas Chanda, 

TMH Publishers, 1991.
2.	 Inorganic chemistry- Puri, Sharma and Kalia, Vishal Publishing Company, 2017
3.	 Fundamental Concepts of Inorganic Chemistry- E S Gilreath, McGraw Hill, 2015
4.	 Inorganic chemistry-Madan, S. Chand, 1987.
5.	 Basic inorganic chemistry-F A Cotton, G Wilkinson and P L Guas, Wiley student Edn,
6.	 Elements of nuclear chemistry- Arnicker, New Age International, 1995.
7.	 Text book of qualitative analysis- A I Vogel, Longman, 1979
8.	 Text book of Quantitative Inorganic Analysis- A I Vogel, Longman, 1989.
9.	 Quantitative analysis: Laboratory manual- Day and Underwood, Prentice hall, 1980.
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MODEL QUESTION PAPER
19UCH131.1: THEORETICALCHEMISTRY

Time: Three Hours		  Maximum Marks: 80
SECTION A

(Answer all questions. Each question carries 1 mark)
1.	 Write the electronic configuration of Chromium?
2.	 Name the principle according to which an orbital can accommodate only two electrons?
3.	 What is the shape of IF7molecule?
4.	 Write the hybridization of Boron in BF3?
5.	 What is the bond order of O2

+ ?
6.	 Emission of ------ from a radioactive element does not bring any change in charge or mass.
7.	 What is the base of radiocarbon dating.
8.	 What is the result of the beta emission of group 15 element?
9.	 A useful indicator for the titration of acetic acid versus sodium hydroxide is --------.
10.	Calculate the normality of 10% NaOH solution.

SECTION B
(Answer any eight questions. Each question carries 2 mark)

11.	State Hund’s rule.
12.	Give the general equation for the frequency of the lines in the Balmer series for hydrogen?
13.	Write the Schrodinger wave equation and explain the terms?
14.	NH3 and CH4 have sp3 hybridization. Shapes of these molecules are different. Why?
15.	Distinguish between intermolecular and intramolecular hydrogen bonding?
16.	The bond energy of NO+ is larger than that of NO. Why?
17.	Define Soddy’s group displacement law?
18.	The half life period of Ra226 is 1620 years. Calculate the value of K for its decomposition in years-1?
19.	What are beta rays? Which element is formed when beta particle is emitted from Cl- 38?
20.	Phenolphthalein is not suitable for the titration of strong acid X weak base. Why?
21.	How would you prepare 100 ml of 0.05M Mohr’s salt solution?
22.	What are primary standards? Give two examples. 

SECTION C
(Answer any six questions. Each question carries 4 mark)

23.	Why is Bohr model of atom considered inadequate?
24.	Explain hydrogen spectrum?
25.	Explain why CO2 and CCl4 molecules are non polar but CHCl3molecule is polar?
26.	Explain the shape of SF6 molecule.
27.	Water exists as liquid at room temperature while H2S is a gas at the same temperature. Account for the reason.
28.	Explain neutron activation analysis and its application?
29.	Write a note on (i) Geiger-Muller counter and (ii) Wilson cloud Chamber.
30.	Explain the principle and application of paper chromatography?
31.	Explain the theory of redox indicators.

SECTION D
(Answer any two questions. Each question carries 15 mark)

32.	(i) What are quantum numbers? Give the significance of each? (5 marks)
(ii) Write the postulates of Bohr model of atom? (5 marks)
(iii) Define Aufbau principle with example and explain the stability of half-filled and fully filled orbital? (5 
marks)

33.	(i) write a short note on Born- Haber cycle?
(ii) Draw and explain the MO diagram for O2molecule.
(iii) Describe the different approaches of electronegativity?

34.	(i) Derive an equation for the decay constant of a radioactive material.
(ii) If at the end of 67.5 years only 3.125% of a radioactive material remains without decay.
What is the half life of the decay?
(iii) Give an example each for proton, neutron and deuteron induced reactions.

35.	(i) what are acid base indicators?
(ii) Explain the use of indicators in acid base titrations.
(iii) Discuss the titration curves for the titration of strong acid – strong base and weak acid –strong base?
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Semester II
Language Course III

19UENS211: ENVIRONMENTAL STUDIES

Credits: 4	 Total Lecture Hours: 90 (5/week)

Course Outcome
The course seeks to introduce students to the major concepts of environmentalism, conservation, intellectual 
property rights and human rights.
The Course aims to develop a world population that is aware of and concerned about the environment and 
its associated problems and which has the knowledge, skills, attitudes, motivations and commitment to work 
individually and collectively towards solutions of current problems and prevention of new ones.

COURSE OUTLINE
MODULE 1
Unit 1: The Multidisciplinary Nature of Environmental Studies
Significance of Environmental Studies, Definition, scope and importance, 	 WED - Need for public awareness.
Literary Section: Matthew Olzmann’s Letter to Someone Living Fifty Years from Now	

Unit 2: Natural Resources 
History of our Global Environment, Changes in Land and Resource use, Earth’s Resources and Humans – 
Atmosphere, Hydrosphere, Lithosphere, Biosphere
Natural cycles between the spheres, Renewable and Non-renewable resources, Natural Resources and Associated 
problems – Sustainable lifestyles 
a.	 Forest resources: Importance, Functions,Use and over-exploitation, deforestation. 
b.	 Water resources: Sources of Water, Use and over-utilization of surface and ground water, Global climate change 

– floods, drought, conflicts over water, Sustainable water management, Dams. 
c.	 Mineral resources: Strategic  Mining, Mining, Conservation of Mineral Resources, Use and exploitation
d.	 Food resources: World food problems, Food security, Fisheries, Loss of Genetic Diversity, Alternate food 

sources
Assignment Topic: Energy resources: Growing energy needs, Types of energy – Conventional or Non-
renewable Energy sources, Oil and its environmental impacts, Coal and its environmental impacts., Renewable 
energy – hydroelectric power – drawbacks, Solar energy, Photovoltaic energy, Solar thermal electric power, 
Biomass energy, Biogas, Wind power, Tidal and Wave power, Geothermal energy, Nuclear power, Energy 
conservation

e.	 Land resources: Land as a resource, land degradation. Soil Erosion
Role of an individual in the conservation of Natural Resources – Equitable use of Resources for Sustainability.
Literary Section: Sugatha Kumari’s Hymn to the Tree

MODULE 2
Unit 3: Ecosystems
Concept of an Ecosystem, Understanding Ecosystems, Ecosystem degradation, Resourec Utilisation, Structure and 
functions of an ecosystem, Biotic components – Producers, consumers and decomposers. Abiotic components – 
Physical factors – Chemical Factors – Biotic community and Tropic level –Food chains, food webs and ecological 
pyramids.Energy Flow in the Ecosystem – The WaterCycle, The Carbon Cycle, The Nitrogen cycle – Integration 
of Cycles in Nature, Ecological Succession - Types of Ecological succession. 

Assignment Topic
Types of Ecosystem: Terrestrial and Aquatic - Forest ecosystem, Grassland ecosystem, Desert ecosystem, Cropland 
Ecosystem, Mangrove Ecosystem,  Aquatic ecosystems – Pond, lake, wet land, River, Delta and Marine – Threats 
to Aquatic Ecosystems, Conservation of Aquatic Ecosystems – Mullaperiyar Issue - Assignment

Literature: Wangari Maathai’s Unbowed

Unit 4: Biodiversity and Its Conservation
Introduction to Biodiversity, definition, Classification: Genetic, Species and Ecosystem diversity. Evolution and the 
Genesis of Biodiversity, Biogeographic classification of India, India’s Biogeographic zones, Value of Biodiversity 
– Consumptive Use Value and Productive Use Value, Social Values, Ethical and Moral values, Aesthetic value, 
Option Value. Biodiversity at Global, National and Local levels,.India as a Mega Diversity Nation. Hot-spots of 
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biodiversity. 

Assignment Topic: Threats to biodiversity: habitat loss, poaching of wildlife, human/wildlife conflicts. Endangered 
and endemic species of India. Conservation of biodiversity: in-situ and ex-situ conservation of biodiversity. Humans 
and the Web of life, Rights of Species 
Literature: Olivia Judson’s Big Bird

MODULE 3
Unit 5: Environmental Pollution
Definition of Environmental pollution, Classification of Pollutants.
Major forms of Pollution: Air pollution – Causes, Effects, Ozone Depletion, Control Measures, Water pollution 
– Causes, Consequences, State of India’s Rivers, Ganga Action Plan- Assignment Topic. Control Measures, Soil 
pollution – Causes, Effects, Control measures. Marine pollution – Causes, Effects, Control Measures. Pollution due 
to organic wastes, Control measures, Noise pollution – Causes, Effects, Control Measures. Acid rain, Greenhouse 
Effect, Thermal pollution – Causes, Effects, Controlling Thermal Pollution. Nuclear hazards – Sources, Effects, 
Radiation Control Measures. 
Waste: Solid Waste Management Classification, Role of Individuals, Disaster management – Case Study: 
Endosulfan Tragedy, “Marble Cancer” of Taj Mahal, Chernobyl disaster in Ukraine, The Exxon Valdez Oil Spill, 
Chandigarh as “City Beautiful”, The Swachh Bharat Abhiyan, Plachimada struggle in Palakkad
Literature: God’s Own Country , an extract from Arundathi Roy’s God of Small Things

Unit 6: Social Issues and the Environment
Introduction to Social Issues and the Environment – From unsustainable to sustainable development.Think 
Globally, Act Locally. Urban problems related to energy, Water conservation and Strategies, Rain water harvesting, 
Watershed management. Resettlement and Rehabilitation of people: Problems and concerns,
Environmental ethics: Issues and possible solutions, Equity-Disparity in the Northern and Western Countries, 
Urban and Rural Equity, Gender Equity, Preservation of resources for future generations. The Ethical Basis of 
Environmental Education and Awareness. Conservation Ethic and Traditional value systems of India,

Assignment Topic: Environmental Issues of Grave Consequences: Climate change, Global warming, Acid rain, 
Ozone Layer depletion, Nuclear Accidents and Nuclear Holocaust, Wasteland reclamation, Consumerism and 
Waste Products, The Environment Protection Act, Issues involved in Enforcement of Environmental Legislation – 
Environment Impact Assessment, Citizen actions and Action Groups, Environmental Clearance. Public Awareness
Literature: Salim Ali’s Man and Nature in India: The Ecological Balance

MODULE 4
Unit 7: Human Population and the Environment 
Introduction to Human Population and the Environment, Urbanisation, Environment day and Human health, 
Human Rights, Value Education, Women and Child Welfare. Role of Information technology in Environment and 
Human health 
Literature: Sujatha Devi’s Government Protocol  

Books for Reference: Core Text: ‘Our Fragile Earth - Home’ [To be published by the Dept]
•	 Adams, W.M. Future Nature: A Vision for Conservation. London: Earthscan, 2003.
•	 Arnold, David and Ramachandra Guha, ed. Nature, Culture and Imperialism:Essays on the Environmental 

History of South Asia. New Delhi: Oxford UPM 2001.
•	 Bahuguna, Sunderlal. “Environment and Education”. The Cultural Dimension of Ecology. Ed. Kapila Vatsyayan. 

New Delhi: D.K. Printworld. 1998.
•	 Crson, Rachel. Silent Spring. Boston: Houghton Mifflin, 1962.
•	 Guha, Ramachandra- Environmentalism: A Global History,New Delhi: Oxford UP, 2000.
•	 Hayward, Tim. Ecological Thought: An Introduction: Cambridge; polity, 1994.
•	 Merchant, Crolyn. The Death of Nature. New York: Harper, 1990.
•	 Gleick H.P. 1993. Water in Crisis, Pacific Institute for Studies in development Environment and security. 

Stockholm Env Institute. OUP 473 p.
•	 Heywood V and Watson R.E. 1995. Global biodiversity Assessment. CUP 1140p
•	 Odum FP. 1971. Fundamentals of Ecology. W.B Saunders Co. USA 574p
•	 Rao. M. N and Dutta A.K. 1987. Waste Water Treatmentt. Oxford and IBH Publ Co Pvt.
•	 Wagner K.D. 1998. Environmental Management. WB Saunders Co. Philadelphia, USA. 499p.
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MODEL QUESTION PAPER
19UENS211: Environmental Studies

Time: Three hours								        Maximum Marks: 80

Section-A
Answer all the questions, each in a word or a sentence. Each question carries 1 mark. 

1.	 Define the term environment.
2.	 Name the three ‘R’ s. 
3.	 What forms the abiotic part of nature?
4.	 Bhopal Gas Leak Tragedy was caused by the release of ________ gas.  
5.	 Expand IUCN.
6.	 What is ecocriticism?
7.	 What, according to Salim Ali, is the most important remedy for ecological balance? 
8.	 How did the river appear in Rahel’s eyes??
9.	 Why are humans called “ungrateful ones”?
10.	What sinks to grief according to Frost?

(10 x 1 = 10 marks)
Section-B

Answer any eight of the following. Each question carries 2 marks.
11.	Write a brief note on the four dynamic constituents of the environment.
12.	What is deforestation?
13.	Write a note on Women and Child Welfare
14.	Explain watershed management.
15.	What are the main characteristics of biodiversity hotspots?
16.	What is Municipal Solid Waste?
17.	Why is the History House described as having turned its back on Ayemenem?
18.	What is Chandiram’s complaint against the narrator?
19.	How are frogs useful in paddy cultivation?
20.	What were Wangari Maathai’s mother’s views about the fig trees? 
21.	Why is the tree compared to Lord Neelakanta?
22.	What does the phrase “seagulls rippled with jet fuel” refer to?

(8 x 2 = 16 marks)
Section-C

Answer any six of the following. Each question carries 4 marks.
23.	Define alternate food sources.
24.	What are the important methods of conservation of biodiversity?
25.	Write a short note on rainwater harvesting.
26.	Write a note on AIDS.
27.	Why is Environmental Studies considered multidisciplinary in scope?
28.	Why is the Australian rainforest described as a living museum?
29.	What does Salim Ali mean by saying that senseless use of advanced technology has tended to boomerang 

on humans?
30.	Describe the ambience around the stream named Kanungu. 
31.	How does the narrator seek to establish that her generation was capable of refined thinking? 

 (6 x 4 = 24 marks)
Section- D

Answer any two of the following, each in about three hundred words. Each question carries 15 marks.
32.	Discuss the various types of pollution and the effective strategies to contain them.
33.	What is an ecosystem? What are the main types of ecosystems?
34.	How does Sugatha Kumari present the importance of tree to the environment as a whole and to humans in 

particular?
35.	Why does Sujatha Devi say, “Summits should take place inside the mind. Not at Rio”?

(15 x 2 = 30 marks)  
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Language Course IV

19UEN212.1: ENGLISH GRAMMAR AND COMPOSITION

Credits: 3	 Total Lecture Hours: 72 (4/week)

Course Outcome:
On completion of the course, the students should be able to 
1.	 Have an appreciable understanding of English grammar.
2.	 Produce grammatically and idiomatically correct spoken and written discourse.
3.	 Spot language errors and correct them.
4.	 Have a good understanding of modern English grammar.
5.	 Produce grammatically and idiomatically correct language.
6.	 Improve their verbal communication skills.
7.	 Minimise mother tongue influence.
8.	 Write essays and letters on general topics enabling them to excel in competitive exams
9.	 Write CVs and Resumes to apply for various posts

COURSE OUTLINES
Module 1 
Parts of Speech – Infinitive – gerund – nouns – pronouns- adjectives – verbs – adverbs – prepositions – 
conjunctions – determiners  

Module 2
Sentence types – simple – complex – compound – sentence types based on sense – interrogative – assertive 
–negative – imperative – exclamatory – modal verbs– conditional clauses.

Module 3
Tenses – articles – voices – active – passive – reported speech.  Subject verb agreement – Remedial grammar

Module 4
Précis writing – comprehension – letters – CV – cover letter – reports – essays.

Core Text: Hart, Steven, Aravind R. Nair and Veena Bhambhani. Embark English for Undergraduates. CUP, 
2016.

Further Reading:
1.	 Moothathu, V. K. Concise English Grammar. Oxford University Press, 2012.
2.	 Leech, Geoffrey et al. English Grammar for Today: A New Introduction.2nd Edition. Palgrave, 2008.
3.	 Carter, Ronald and Michael McCarthy. Cambridge Grammar of English.CUP, 2006.
4.	 Greenbaum, Sidney. Oxford English Grammar. Indian Edition. Oxford University Press, 2005.
5.	 Sinclair, John ed. Collins Cobuild English Grammar. Harper Collins Publishers, 2000.
6.	 Driscoll, Liz. Common Mistakes at Intermediate and How to Avoid Them.CUP, 2008.
7.	 Tayfoor, Susanne. Common Mistakes at Upper-intermediate and How to Avoid Them.CUP, 2008.
8.	 Powell, Debra. Common Mistakes at Advanced Level and How to Avoid Them.CUP, 2008.
9.	 Burt, Angela. Quick Solutions to Common Errors in English. Macmillan India Limited, 2008.
10.	Turton. ABC of Common Grammatical Errors. Macmillan India Limited, 2008.
11.	Leech, Geoffrey, Jan Svartvik. A Communicative Grammar of English. Third Edition. New Delhi: Pearson 

Education, 2009.
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MODEL QUESTION PAPER
19UEN212.1/19UEN211.2: English Grammar and Composition

Time: Three hours								        Maximum Marks: 80
Section A

Fill in the blanks as directed. Answer all the questions.
1.	 She plays the violin well,………..?  (Add a suitable question tag)
2.	 The leaves fluttered ______________ in the breeze.  (Use the correct adverbial form of “slight”)
3.	 Chinese is a language …………. I find difficult. (Fill in with a suitable relative pronoun)
4.	 Gayathri _______________ sing at the concert ((Choose will/could))
5.	 Sanjay has been living here …… 2000. (Choose for/since)
6.	 It is a deserted street. (Identify the adjective)
7.	 Neither of the boys ……. absent. (Choose is/are) 
8.	 Prevention is…… than cure. (Fill in with the suitable comparative)
9.	 The teacher put the papers ….. the drawer.(Supply a suitable preposition)
10.	 Pass the salt, please. (Identify the type of sentence)

(10 x 1 = 10 marks)
Section B

Answer any eight of the following questions as directed:
11.	 Fill in the blanks using “a”, “an”, “the’ or the “zero article”, wherever they are appropriate

____________ chair I am sitting on is hard.  But with ________ couple of pillows, I can make myself comfortable.  
Do you mind giving me ________ red pillow placed on ____________ cot there?

12.	 Correct the following sentences:
1.	 Despite of his illness he came to school.
2.	 I am still remembering his service.

13.	 Rewrite the sentences beginning with “It”:
1.	 To smoke too much is dangerous.
2.	 This problem is not easy to solve.

14.	 Convert the following sentences as directed:
1.	 How cold it is today! (Change into assertive)
2.	 She obeys her parents. (Change into a question.)

15.	 Change into comparative and positive:
Bangalore is the cleanest city in India.

16.	 Use the correct form of Question tag:
1.	 She expects to meet him at the station.
2.	 He hid behind the door.

17.	 Use the correct tense form of the verbs given in brackets:
1.	 He never (talk) while he (drive) a car.
2.	 By next year, he............ (complete) this  novel and started the next.

18.	 Rewrite as directed.
1.	 She came back. (Put the following adverbs – at six; hurriedly; to her room – in the right order)
2.	 She has a ........................... ribbon. (Put the following adjectives – blue, long – in the right order)

19.	 Do as directed.
1.	 When I saw her last, she (live) with her aunt. (Use the correct tense form)
2.	 He was killed by a robber by a knife. (Correct the sentence)

20.	 Rewrite as directed
1.	 I am interested in cooking, and ______ prepare a feast in two hours. (Use can/could)
2.	 The thief saw the police.  He fled.  (Combine the sentences using no sooner . . . than) 

21.	 Rewrite the sentences.
1.	 He talks English in a fluent way. (Convert the underlined phrase into an adverb)
2.	 He is known for his honesty. (Convert the underlined noun into an adjective)

22.	 Fill in the blanks with the appropriate adverb or adjective
1.	 The drunkards behaved _____________ towards one another. We are experiencing ________________ weather 

today.  (rough/roughly)
2.	 I can ___________ understand what you have written.  You have to work ______________ to improve your 

handwriting.  (hard/hardly)
(8 x 2 = 16 marks)



40

Section C
Answer any six questions from the following sections (23 to 31):				  
23.	 Correct the following sentences: (All questions should be attempted)

1.	 The chief guest gave a brilliant speech.
2.	 When I entered the room, I found my watch is stolen.
3.	 Ooty is notorious for its sceneries.
4.	 He carried all his luggages alone. 

24.	 Fill in the blanks with appropriate tense forms
I __________ just ___________________ (finish) my project here in the US.  Now I ____________ (go) back to 
Nigeria. I __________________ (stay) there for the rest of my life. It ____________ (be) summer in Nigeria this 
time of the year.  I ________________ (know) this but all my life I ___________ (think) of “overseas” as a cold 
place of woollen coats and snow.  So I ____________ (buy) the thickest sweaters I could find.

25.	 Rewrite as directed. (All questions should be attempted)
1.	 On Teacher’s Day, students of our school handle all the classes (Change into passive)
2.	 The Redfort is a very fascinating historical monument in India. (Change into the Comparative Degree)
3.	 Among all the professions, medicine is the oldest. (Change into Positive)
4.	 Vivek said, “The boys in the room are practicing a song to be sung at the Annual Day”. (Change into indirect 

speech)
26.	 Rewrite as directed. (All questions should be attempted)

1.	 Prakash said, “My parents are coming home tomorrow so I have arranged a party”. (Rewrite into reported 
speech)

2.	 She said, “What a lovely flower!” (Change into indirect speech)
27.	 Change the voice:

1.	 The teacher has given a book to Ravi.
2.	 The CEO is briefing the Secretary on the corrections to be made in the speech. 
3.	 My friend stole my watch.
4.	 Ravi buys chocolates for me from the newly opened Bakery.  

28.	 Your parents have visited you in your boarding school. Introduce your best friend to your parents. 	
29.	 Write five sentences on the “Importance of Value Education Classes”. 
30.	 Write a paragraph on “Reading”.
31.	 Imagine you are the headmaster of a school. Write a letter to a book distributor regarding the purchase of books for 

the school library, requesting information about the price, availability of discounts etc.
(6x 4 = 24 marks)

Section D
Answer any two of the following:

32.	 You are Abhisekh Sharma, a postgraduate in Journalism. Prepare a cover letter and resume for the post of Sub-editor 
in “The Indian Chronicles”, leading English daily. 

33.	 (i) Write a précis on the following passage.  (7 marks)
Differences, big or small, can always be noticed even within a national group, however closely bound together 
it may be. The essential unity of the group becomes apparent when it is compared to another national group, 
though often the differences between two adjoining groups fade out or intermingle near the frontiers, and modern 
developments are tending to produce a certain uniformity everywhere. In ancient and medieval times, the idea of 
the modern nation was non-existent, and feudal, religious, racial or cultural bonds had more importance. Yet I think 
that at almost at any time in recorded history an Indian would have felt more or less at home in any part of India 
and would have felt as a stranger and alien in any other country. He would certainly have felt less of a stranger in 
countries which had partly adopted its culture or religion. Those who professed religion of non-Indian origin, or, 
coming to India, settle down here, became distinctively Indian in the course of a few generations, such as Christians, 
Jews, Parsees, Muslims. Indian converts to some of these religions never ceased to be an Indian on account of their 
change of faith. They were looked upon in other countries as Indians and foreigners, even though there might have 
been a community of faith between them.  (217 words)
(ii) Answer the following questions from the passage given above: (8 marks)
1.	 Which phenomenon is noticed at the frontiers of different nations?
2.	 What features were prominent in ancient times?
3.	 What happened to the immigrants in India in the course of a few generations?
4.	 What is the quality of Indian converts?    						      (7+ 8 = 15 marks)

34.	 Write an essay on “The Role of Media”   (Answer in about two to three pages) 	 (15 marks)
35.	 Write a report on the following topic in about 300 words.  

Stray dog menace in your locality.		 (15 marks)
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Language course V (Additional Language II)

19UFR211.1: TRANSLATION AND COMMUNICATION IN FRENCH

No of Credits: 3	 No of hours: 4 Hrs/week

COURSE OBJECTIVES:
1.	 To ameliorate the level of language proficiency
2.	 To analyse the translated texts.
3.	 To enhance the ability to translate to the target language.

COURSE OUTCOME:
The students would be able to enhance their communication skills with the assistance of translation. 

SYLLABUS:
NAME OF TEXT: ECHO-A1 méthode de français
Authors: J. Girardet & J. Pecheur
Publisher: CLE INTERNATIONALE
•	 Leçon 3 : On se détend ? (Pages : 22 -29)
•	 Leçon 4 : Racontez-moi (Pages : 30 – 44)
•	 Leçon 5 : Bon Voyage ! (Pages : 46 – 53)

Reference books:
•	 Connexions – Niveau 1 By Régine Mérieux and Yves Loiseau
•	 Le Nouveau Sans Frontières Vol I by Philippe Dominique
•	 Panorama Vol I by Jacky Girardet



42

MODEL QUESTION PAPER
19UFR211.1: TRANSLATION & COMMUNICATION IN FRENCH

TIME: 3HRS	 MAX MARKS: 80
PART-A

Répondez à toutes questions suivantes:                                   
1.	 Quels loisirs aimez-vous ?
2.	 Qui est Jean Paul Sartre ?
3.	 Qu’est-ce que c’est « TV5 Monde » ?
4.	 Nommez un monument français ?
5.	 Qu’est-ce que c’est « SNCF » ?
6.	 Qu’est-ce que c’est « le Nouvel Observateur » ?
7.	 Quelles villes connaissez-vous en France ?
8.	 Quelle heure est-il maintenant ?
9.	 Nommez deux moyens du transport ?
10.	Qui est le président actuel de la  France ?

(10x1=10)
PART-B

Répondez à 8 questions suivantes :
11.	Ecrivez en chiffres:

a.	 Trois heures dix
b.	 Cinq heures et quart
c.	 Huit heures moins vingt-cinq
d.	 Midi

12.	Répondez par « vrai » ou « faux » :
a.	 Le français est très utilisé en Suisse et au Maroc.
b.	 Le Québec est une région de France.
c.	 Une commune est un petit village.
d.	 Les Français déjeunent entre 14h et 15h 30.

13.	Complétez avec les prépositions qui conviennent :
a.	 Antonio est né ….. Espagne.
b.	 Il est venu …. Paris pour passer une semaine de vacances.
c.	 Il est arrivé hier ….. 10 heures.
d.	 Il habite …..un ami.

14.	Choisissez le bon article :
a.	 Le week-end, Marie fait [le/du] sport. Elle aime [le/du] tennis. Elle fait aussi [un/du] vélo avec des 

amis. 
b.	 Je connais [le/un] bon restaurant sur l’avenue des Champs-Élysées. 

15.	Quels sont les jours de la semaine ?
16.	Rédigez un message de deux phrases :

a.	 Vous recevez l’invitation d’une amie pour la soirée au Saturne. Vous refusez.
17.	Traduisez en français :

a.	 Are you interested ?
b.	 Clermont is a pleasant city.
c.	 See you soon.
d.	 Paul and Sophie work together.

18.	Faites des comparaisons:
a.	 Entre L’Australie et La France
b.	 Entre Paris et Milan

19.	Complétez avec « ce, cet, cette, ces » :
a.	 Qui sont …..personnages ?
b.	 Je connais…..acteur. c’est Depardieu.
c.	 Et …..chanteuse, c’est Laurie.
d.	 Regarde …..visiteur. C’est un personnage de cire !
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20.	Complétez avec « moi, toi, lui, elle, nous, vos, eux, elles » :
a.	 Flore fait du sport avec Pierre et Antoine ?

-- Oui, elle fait du tennis avec ………..
b.	 Flore habite chez Marie ?

-- Oui, elle habite chez ……
c.	 Elle travaille pour M. Dumont ?

-- Oui, elle travaille pour ……
d.	 Elle vient en vacances avec nous ?

-- Oui, elle vient avec …….. 
21.	Complétez avec « pouvoir, vouloir, devoir » :

a.	 Tu ……faire du ski ?
-- Je voudrais bien mais je ne …..pas skier.

b.	 Et toi, Flore, tu viens ?
-- Désolée. Je ne …..pas. Je ……travailler tout le week-end.

22.	Formulez les informations suivantes comme dans l’exemple :
Ex : 03-02-1970. Naissance de Celia.  Celia est née le 3 février 1970. 
a.	 1992. Entrée a l’université.
b.	 Juin 1995. Diplôme de professeur d’anglais.
c.	 25-08-1994. Rencontre avec William
d.	 Septembre 1998. Départ pour l’Australie.

(8x2=16)
PART-C

Répondez à 6 questions suivantes :
23.	Mettez les verbes au passé composé :

« Je (aller) au cinéma avec Pierre. Nous (voir) un film très amusant. Puis nous (faire) une promenade 
au jardin des Tuileries. Apres, je (rentrer) chez moi. »

24.	Ecrivez l’heure :
a.	 09 :20
b.	 15 :30
c.	 16 :45
d.	 00 :15

25.	Trouvez les questions:
a.	 ……………………..? Non, Je n’ai pas compris.
b.	 ……………………..? Non, Je n’ai pas lu le texte.
c.	 ……………………..? Oui, J’ai travaillé bien.
d.	 ……………………..? Oui, j’ai écouté bien.

26.	Accordez les mots entre parenthèses :
« [Cher] Eva,
		  Je suis à Paris pour quinze [jour] avec des [copain]. C’est une très [beau] ville. »

27.	Répondez :
a.	 Est-ce que Tina est française ? Non, elle……………….
b.	 Est-ce qu’elle parle bien français ? Non, elle…………….
c.	 Est-ce qu’elle apprend le français ? Oui, elle ……………
d.	 Est-ce qu’elle a des amis à Paris ? Oui, ………………….

28.	Traduisez en anglais :
« Chers amis,
		  Il fait beau. La mer est bonne et l’ile d’Oléron est magnifique. Laurent fait du gold. 
Moi, du vélo. On rencontre des gens sympas. Voulez-vous venir le week-end du24 ? On a envie de 
découvrir deux ou trois restos avec vous. » 

29.	Complétez avec les adjectives possessives :
« Noémie montre des photos à Lucas »

-- Regarde ! Voici ……appartement à Laval.
-- Ici, c’est la maison de……parents avec …..jardin.
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-- Voici, ……amie Charlotte.
30.	Traduisez en anglais :

« Je me suis inscrite à une école de langue pour travailler mon français. J’ai eu mon premier cours. Je 
suis rentrée à 10 heures, fatiguée. Je suis allée sur Internet et J’ai chatté jusqu’à minuit. J’adore parler 
avec Tom. Il connait le monde entier. »

31.	Traduisez en français :
a.	 Of course! We can also take a taxi.
b.	 Do you want to come to discover the region?
c.	 They do a lot of activities.
d.	 I am very happy.

(6x4=24)
PART-D

Répondez à 2 questions suivantes:
32.	Vous allez habiter en France chez madame et monsieur Duval. Ils ne vous connaissent pas. Ecrivez-

leur pour vous présenter. Indiquez votre nom, votre âge, votre profession, votre nationalité, votre 
niveau en français, vos loisirs. 

33.	Vous avez visite la ville de Cannes. Vous écrivez une carte postale a une amie. Rédigez cette carte 
postale. 

34.	Choisissez un voyage que vous avez fait et présentez-le.
35.	C’est vendredi soir. Vous êtes seul(e). vous n’avez pas envie de rester chez vous. Vous avez envie de 

sortir. Vous téléphonez à vos amis. Rédigez ce dialogue.
(2x15=30)
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Language course V (Additional Language II)

19UHN211.1: FICTION, SHORT STORY & NOVEL

No of Credits: 3	 No of hours: 4 Hrs/week

Aims of the Course / Objectives
To guide the students to the world of Hindi Fiction (Novel and short story). To develop the capacity of creative 
process and communication skills.

Course Outcome
The fiction generally activates the consciousness among young people. To facilitate in students a love for 
reading, assessing the character  and the use of language. Develop many essential skills of vocabulary 
enhancement and sentence structure. 

Module 1
Short story –     ‘Swarna Kahaniyam’ – edited by
		  Dr. Girijakumari R.
		   Published by Lokbharathi Prakashan, Allahabad
Stories to be studied (Detailed)
1.	 Dooth ka Dam	 -	 Premchand
2.	 Heelibone ki Bathakein	 -	 Agyeya
3.	 Hathiyare	 -	 Amarkanth
4.	 Nail cutter	 -	 Udaya Prakash
5.	 Hari Bindi	 -	 Mridula Garg
6.	 No Bar	 -	 Jayaprakash Kardam
Module 2
Novel (Non-Detailed)
	 Mobile  - Kshama Sharma
		  Rajkamal Prakashan, Delhi
Books for General Reading
1.	 Adhunik Hindi Kahani	 -	 Dr. Lakshmi Narayan Lal
			   Vani Prakashan
2.	 Hindi Kahani ka Ithihas 1, 2, 3
		  -	 Gopal Rai
			   Raj kamal Prakashan
3.	 Hindi Upanyas ka Ithihas	 -	 Gopal Rai
			   Rajkamal Prakashan
4.	 Adhunikatha aur Hindi Upanyas
		  -	 Indranath Madan, Rajkamal Prakashan
5.	 Kahani, Nayi kahani	 -	 Namvar Singh, Rajkamal Prakashan
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FATIMA MATA NATIONAL COLLEGE (AUTONOMOUS), KOLLAM
Second Semester B.A/B.Sc Degree Examination

Language Course (Additional Language II) - HINDI
19UHN 211.1   Fiction, Short Story & Novel

(2019 Admission onwards)
Time : 3 Hrs. Max.Marks : 80

I. BEò ¶É¤nù ªÉÉ ́ ÉÉCªÉ ̈ Éå =iiÉ®ú Ê±ÉÊJÉB?

1. |Éä̈ ÉSÉxnù EòÉ VÉx¨É Eò½þÉÄ ½Öþ+É?

2. ¨ÉvÉÚ EòÉ {ÉÚ®úÉ xÉÉ¨É CªÉÉ ½èþ?

3. "xÉnùÒ Eäò uùÒ{É' ÊEòºÉEòÉ ={ÉxªÉÉºÉ ½èþ?

4. xÉ´ÉÒxÉ JÉxxÉÉ CªÉÉ EòÉ¨É Eò®úiÉÉ ½èþ?

5. SÉxpùÉ EòÉèxÉ ½èþ?

6. ¨ÉvÉÖ +Éè®ú ¡ò®ú½þiÉ Eò½þÉÄ EòÉ¨É Eò®úiÉÒ lÉÒ?

7. "{ÉÉ±ÉMÉÉä̈ É®úÉ EòÉ ºEÚò]õ®ú' ÊEòºÉEòÉ Eò½þÉxÉÒ ºÉÆOÉ½þ ½èþ?

8. ¨ÉvÉÖ EòÒ ¤ÉäÊ]õªÉÉå Eäò xÉÉ¨É Ê±ÉÊJÉB?

9. ®úÉVÉä¶É ÊEòºÉ Eò½þÉxÉÒ EòÉ {ÉÉjÉ ½èþ?

10. ¡ò®ú½þiÉ Eäò +xÉÖºÉÉ®ú +ÉVÉEò±É ]õÒ.´ÉÒ. {É®ú EèòºÉÒ ºÉÒÊ®úªÉ±ÉÉå EòÒ ¤ÉÉfø +ÉªÉÒ ½èþ? (1×10=10 marks)

II. ÊEòx½þÓ +É`ö |É¶xÉÉå Eäò =iiÉ®ú {ÉSÉÉºÉ ¶É¤nùÉå ̈ Éå Ê±ÉÊJÉB?

11. ¨ÉvÉÖ xÉä ]õÒ.´ÉÒ ¨Éå ªÉÖrù EòÉ EòÉèxÉ-ºÉÉ où¶ªÉ näùJÉÉ?

12. |Éä̈ ÉSÉxnù Eäò SÉÉ®ú ={ÉxªÉÉºÉÉå Eäò xÉÉ¨É Ê±ÉÊJÉB?

13. ¨ÉvÉÖ EòÒ ¨ÉÉÄ xÉä +{ÉxÉÒ xÉÉèEò®úÒ CªÉÉå UôÉäb÷ nùÒ?

14. ¤ÉÉ¤ÉÖ ¨É½äþ¶ÉxÉÉlÉ EòÉèxÉ lÉä? MÉÉÄ´É Eäò VÉSSÉäJÉÉxÉÉå Eäò ºÉÖvÉÉ®ú ¨Éå CªÉÉ-CªÉÉ ¤ÉÉvÉÉBÄ lÉÒ?

15. ¡ò®ú½þiÉ CªÉÉå Eò½þiÉÒ ½èþ ÊEò "PÉ®ú EòÒ ®úÉVÉxÉÒÊiÉ, näù¶É EòÒ ®úÉVÉxÉÒÊiÉ ºÉä WªÉÉnùÉ ¨ÉÖÎ¶Eò±É ½èþ*?

16. Ê¶ÉEòÉ®ú EòÒ iÉ±ÉÉ¶É ¨Éå MÉªÉä ½þÒ±ÉÒ-¤ÉÉäxÉ +Éè®ú Eèò{]õxÉ nùªÉÉ±É xÉä ±ÉÉä¨Éb÷Ò Eäò Ê¤É±É ¨Éå CªÉÉ näùJÉÉ?

17. ¡ò®ú½þiÉ EòÒ {ÉÉÊ®ú´ÉÉÊ®úEò ÎºlÉÊiÉ EèòºÉÒ ½èþ?

18. Eò½þÉxÉÒEòÉ®ú VÉªÉ|ÉEòÉ¶É EònÇù¨É EòÉ {ÉÊ®úSÉªÉ nùÒÊVÉB?

19. ¨ÉvÉÖ ̈ ÉÉä¤ÉÉ<±É CªÉÉå JÉ®úÒnùxÉÉ SÉÉ½þiÉÒ ½èþ?

20. ¨ÉÊ½þ±ÉÉ º´ÉiÉÆjÉiÉÉ EòÉ ÊSÉjÉhÉ ½þ®úÒ Ê¤ÉxnùÒ ¨Éå EèòºÉä ÊEòªÉÉ ½èþ?

21. nù~iÉ®ú Eäò ±ÉÉäMÉ ¨ÉvÉÖ EòÉä ºÉiªÉ ½þÊ®ú¶SÉxpù EòÒ xÉÉÊiÉxÉ CªÉÉå Eò½þiÉä lÉä?

22. ¨ÉÉÄ +{ÉxÉÒ ½þlÉä±ÉÒ EòlÉÉ´ÉÉSÉEò Eäò ºÉÉ¨ÉxÉä CªÉÉå ¡èò±ÉÉ nùÒ? (2×8=16 marks)

III. ÊEòx½þÓ U½þ |É¶xÉÉå Eäò =iiÉ®ú 120 ¶É¤nùÉå ̈ Éå Ê±ÉÊJÉB?

23. "|Éä̈ ÉSÉxnù +¤É ¦ÉÒ ºÉ¨ÉEòÉ±ÉÒxÉ ½èþ' - {ÉÊ ö̀iÉ Eò½þÉxÉÒ Eäò +ÉvÉÉ®ú {É®ú Ê´ÉSÉÉ®ú EòÒÊVÉB*



47

24. Ê´É]Âõ ö̀±É ¦ÉèªÉÉ +Éè®ú ¨ÉvÉÖ Eäò ºÉÆ¤ÉxvÉ {É®ú |ÉEòÉ¶É b÷ÉÊ±ÉB?

25. Eèò{]õxÉ nùªÉÉ±É xÉä ½þÒ±ÉÒ-¤ÉÉäxÉ EòÒ CªÉÉ ºÉ½þÉªÉiÉÉ EòÒ?

26. ""´É½þ BEò ®úÉiÉ EòÉä SÉÖ{ÉEäò ºÉä ̈ Éä®äú PÉ®ú +É {É½ÖÄþSÉÉ* ÊMÉb÷ÊMÉb÷ÉEò®ú ¤ÉÉä±ÉÉ VÉ¤É iÉEò ̈ Énùnù xÉ Eò®åúMÉä, ̈ Éä®úÒ ÊEòiÉÉ¤É

Ê±ÉJÉÒ xÉ½þÓ VÉÉBMÉÒ* ̈ ÉÖZÉä nùªÉÉ +É MÉ<Ç ÊEò +Énù̈ ÉÒ ¶É®úÒ¡ò ½èþ +Éè®ú <ºÉ EäòÊ±ÉB EÖòUô Eò®ú näùxÉÉ SÉÉÊ½þB*'' ºÉ|ÉºÉÆMÉ

´ªÉÉJªÉÉ EòÒÊVÉB*

27. ¡ò®ú½þiÉ EòÉ SÉÊ®újÉ-ÊSÉjÉhÉ EòÒÊVÉB*

28. ½þ®úÒ Ê¤ÉxnùÒ EòÒ xÉÉÊªÉEòÉ {ÉÉjÉ EòÒ Ê´É¶Éä¹ÉiÉÉBÄ Ê±ÉÊJÉB?

29. "xÉÉä ¤ÉÉ®ú' Eò½þÉxÉÒ EòÉ =qäù¶ªÉ CªÉÉ ½èþ?

30. ¨ÉvÉÖ EòÉä <xGòÒ¨Éäx]õ Ê¨É±ÉxÉä {É®ú ºÉÉÊlÉªÉÉå EòÒ |ÉÊiÉÊGòªÉÉ CªÉÉ lÉÒ?

31. IÉ¨É ¶É¨ÉÉÇ Eäò ́ ªÉÎCiÉi´É +Éè®ú EÞòÊiÉi´É {É®ú |ÉEòÉ¶É b÷ÉÊ±ÉB?

(4×6=24 marks)

IV. ÊEòx½þÓ nùÉä |É¶xÉÉå Eäò =iiÉ®ú 250 ¶É¤nùÉå ̈ Éå Ê±ÉÊJÉB?

32. ={ÉxªÉÉºÉ Eäò iÉi´ÉÉå Eäò +ÉvÉÉ®ú {É®ú "¨ÉÉä¤ÉÉ<±É' ={ÉxªÉÉºÉ EòÒ ºÉ¨ÉÒIÉÉ EòÒÊVÉB?

33. "nÚùvÉ EòÉ nùÉ¨É' Eò½þÉxÉÒ ºÉÉ¨ÉÉÊVÉEò ®úÒÊiÉ-Ê®ú´ÉÉWÉÉå {É®ú iÉÒJÉÉ |É½þÉ®ú ½èþ*'' <ºÉ =ÎCiÉ EòÒ +É±ÉÉäSÉxÉ EòÒÊVÉB?

34. "½þiªÉÉ®äú' Eò½þÉxÉÒ EòÒ EòlÉÉ´ÉºiÉÖ ºÉÆIÉä{É ̈ Éå Ê±ÉJÉEò®ú =ºÉEòÒ Ê´É¶Éä¹ÉiÉÉ+Éå {É®ú |ÉEòÉ¶É b÷ÉÊ±ÉB?

35. ¨ÉvÉÖ EòÉ SÉÊ®újÉ-ÊSÉjÉhÉ EòÒÊVÉB? (15×2=30 marks)
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ska-Ã¿ 			   : 	 II
tImgvkv tImUv 		  : 	 19 UML 211.1
emwtKzPv tImgvkv 	 : 	 V (A-Uo-j-W¬ emwtKzPv : II)
ka-b-{Iaw			   :   	 BgvN-bn¬ 4 aWn-°q¿

s{IUn‰v 			   :   	 3

KZykmlnXyw

]T\e£yßƒ, ^eßƒ:

1.	 hnZym¿∞n-I-fpsS Bi-b-hn-\n-a-b-tijn h¿≤n-∏n-°p-I.

2. 	 HutZym-KnI/`c-W-Im-cy-ßfpw imkv{X-hn-j-b-ßfpw ae-bm-f-`m-j-bn-eqsS Ah-	X-cn -∏n -°m-\p≈ 

Ign-hp-m-Ip-I.

3.	 `mjm-]-c-amb ]mI-∏n-g-Iƒ ]cn-l-cn-°p-I, `mjm-ip-≤n-\n-e-\n¿ØpI

4.	 hnh¿Ø-\-Øn¬ {]mtbm-KnI ]cn-io-e\w \¬IpI: 

5.	 am[y-a- a-e-bm-f-Øn¬ hn\n-a-b-temIw a\- n-em-°p-I.

6.	 ae-bmf KZy-km-ln-Xy-Ønse {][m-\-km-ln-Xy- IrXn-Iƒ ]cn-N-b-s∏-Sp-ØpI

7.	 cN-\-Isf kzbw hni-I-e-\-Øn\v hnt[-b-am-°p-I.

]mTy-]-≤Xn

	 samUyqƒ H∂v (27 aWn-°q¿) am[ya ae-bm-fw, D]-\ymkw

am[y-a-ßƒ-̨ -k-aq-lhpw am[y-a-ßfpw ̨  am[y-a-ßƒ Xpd-∂p-X-cp∂ hn\n-a-b-km-[y-X-Iƒ ̨  ssk_¿a-e-bm-

fw ˛ ssk_¿km-lnXyw ˛ kmln-tXy-Xc cN-\-Iƒ

Xmsg-∏-d-bp∂ teJ-\-ß-fpsS hni-Z-]-T\w

1.	 am[y-a-`mj C∂v (a-e-bm-f-`m-jbpw BtKm-f-h-XvI-c-W-hpw) tIcf bqWn-th-gvkn‰n  

{]kn-≤o-I-cWw			  tUm. A\n-X-Ip-amcn 

2.	 ae-bm-f-Im-ev]-\n-IX ˛ tUm.-]n.-hn. them-bp-[≥]n≈

3. 	 Pohn-X-sa∂ A¤pXw ˛ (B-ap-Jw) tUm. hn.-]n.-Kw-Km-[-cs‚ A\p-`-h-ßƒ 

4.	 \ΩpsS temIw \mw krjvSn-°p∂p ˛ sI.-]n. tIi-h-ta-t\m≥

5.	 hm°ns‚ hchv ˛ (B-tem-N\ F∂ kam-lm-c-Øn¬ \n∂v) Fw.-F≥. Imc-t»cn

samUyqƒ  cvv  (27 aWn-°q¿)

sNdp-IY

ae-bmf sNdp-I-Y-bpsS hnIm-k-]cn-Wm-a-ß-sf-∏-‰n-bp-ff kmam-\y-⁄m-\w. BJym\ X{¥-ß-

fpsS sshNn-{Xyw.  {]ta-b-Ønepw cq]-in¬∏-Ønepw kw`-hn® am‰-ßƒ F∂nh a\- n-em-°p∂ Xc-

Øn-ep≈ t_m[-\-k-{º-Zm-b-ßƒ kzoI-cn-°p-I.

1. F\n°v Bfl-lXy sNøm≥ aXn-bmb Imc-Wan√tbm? ˛ 	 kn.-hn. -Ip-™n-cm-a≥

2. s]mXnt®mdv					       ˛ 	 Imcq¿

3. IS¬Øo-cØv					       ˛ 	 H. hn. hnP-b≥

4. ]{Xw					       ˛ 	 k°-dnb	

5. lnKzn‰					       ˛	 F≥. Fkv. am[-h≥

6. hoUntbm Nn{X-ßƒ					       ˛	 AjvS-aq¿Øn

7. IrjvW-KmY					       ˛ 	 sI. B¿ aoc

8. Xev]w					       ˛	 kp`mjv N{µ≥
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samUyqƒ  aq∂v (18 aWn-°q¿)

t\mh¬

ae-bm-f-km-ln-Xy-Øns‚ hnImk ]cn-Wm-a-ß-sf-°p-dn-®p≈ kmam-\y-⁄m\w Dm-Ip-∂-X-c-Øn-

ep≈ t_m[-\-k-{º-Zmbw kzoI-cn-°p-I. (k-µ¿`hpw kzmc-kyhpw hy‡-am-°p-I-sb-∂-X-c-Øn-ep≈ 

tNmZy-Øn\p \mep-sI-´ns‚ BZy-\m-e-[ymbw am{Xta D]-tbm-Kn-°m-hq)

hni-Z-]-T\w:

\mep-sI´v: Fw.Sn hmkp-tZ-h≥ \mb¿

d^-d≥kv {KŸ-ßƒ  

1.	 kºq¿Æ ae-bmf kmlnXy 									          

	 Ncn{Xw	 ˛	 FUn-‰¿ ]∑\ cma-N-{µ≥ \mb¿

2.	 ssIc-fn-bpsS IY	 ˛	 F≥. -Ir-jvW-]n-ff

3.	 B[p-\nI kmlnXy Ncn{Xw 									          

	 {]ÿm-\-ß-fn-eqsS	 ˛	 tUm.-sI.-Fw. tPm¿÷v

4.	 ae-bmft\mh¬ kmlnXy Ncn{Xw	 ˛	 tUm.-sI.-Fw.-X-c-I≥

5.  	ae-bmf sNdp-IYm kmln-Xy-N-cn{Xw	 ˛	 tUm.-Fw.-Fw.-_-jo¿

6.	 t\mh¬ kmlnXyw	 ˛	 sI.-kp-tc-{µ≥

7.	 t\mh¬ kzcq]w	 ˛	 sI.-kp-tc-{µ≥

8.	 t\mh¬ kn≤nbpw km[-\bpw	 ˛	 ]n.-sI.-_m-e-Ir-jvW≥

9.	 t\mh¬ kmln-Xy]T-\-ßƒ	 ˛	 tUm.- Un._-©-an≥

10.	 B[p-\nI t\mh¬ Z¿i-\ßƒ	 ˛	 sI.-Fw. Xc-I≥

11.	 sNdp-IYm {]ÿm\w	 ˛	 Fw.-]n. t]mƒ

12.	 sNdp-IY C∂-se, C∂v	 ˛	 Fw. ANyp-X≥

13.	 sNdp-IY ˛ hm°pwhgnbpw	 ˛	 sI.-F-kv.-c-hn-Ip-am¿

14.	 t\mh¬ ]T-\-ßƒ	 ˛	 tUm.-]-∑\ cma-N-{µ≥ \mb¿

15.	 sNdp-IYm ]T-\-ßƒ	 ˛	 tUm.-]-∑\ cma-N-{µ≥ \mb¿

16.	 IYbpw ^m‚-knbpw	 ˛	 tUm.-h-’-e≥ hmXp-t»cn

17.	 IY-bnse Bflo-b-k-©m-c-ßƒ	 ˛	 tUm.-C. cam-`mbn

18.	 IY A\p-`-hhpw BJym-\hpw	 ˛	 tUm.-sI.-]n.-A-∏≥

19.	 IYbpw `mhp-IXz]cn-Wm-ahpw	 ˛	 tUm.-sI.-Fkv chn-Ip-am¿

20.	 GIm-¥-\-K-c-ßƒ	 ˛	 tUm.-]n.sI cmP-ti-J-c≥

21.	 `mc-X-]-cy-S\w	 ˛	 Ip´n-Ir-jvW-am-cm¿	

22.	 am[y-a-ßfpw ae-bm-f-km-ln-Xyhpw	 ˛	 tIc-f-`mjm C≥Ãn-‰yq´v

23.	 am[y-a-ßfpw ae-bm-f-km-ln-Xyhpw	 ˛	 Fw.-hn. tXma-kv, tIcf kmwkvIm-cnI 				 

			   {]kn-≤o-I-c-W-h-Ip∏v

24.	 sX‰n-√mØ ae-bmfw	 ˛	 s{]m^. ]∑\ cma-N-{µ≥ \mb¿

25.	 sX‰pw-i-cnbpw	 ˛	 s{]m^. ]∑\ cma-N-{µ≥ \mb¿
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FATIMA MATA NATIONAL COLLEGE (AUTONOMOUS),KOLLAM

Second Semester BA/BSc Degree Examination

CBCSS

Language Course

19UML211.1: KZy-km-lnXyw

Model Question Paper

Time: 3Hrs. Max. Marks: 80

Section A
H‰hm°ntem ]camh[n c≠p hmIyØntem DØcsagpXpI. 1 am¿°p hoXw.

1. aebmfØnse BZy sNdpIY GXv?

2. Imcqcns‚ c≠v IYIfpsS t]scgpXpI.

3. A[ym]I IYIsfgpXnb sNdpIYmImc≥ Bcv?

4. ‘]{Xw’ BcpsS sNdpIYbmWv?

5. ‘IpS√qcns‚ IYmImc≥’ F∂dnbs∏Sp∂Xmcv?

6. AkpchnØv BcpsS t\mhemWv?

7. ‘hoUntbm Nn{Xßƒ’ F∂ IY FgpXnbXmcv?

8 ‘Iqƒ{Un¶v’ BcpsS sNdpIYbmWv?

9. ‘am[ya`mj C∂v’ F∂ teJ\Øns‚ I¿Ømhv?

10. ‘hm°ns‚ hchv’ BcpsS teJ\amWv?

(10x1=10am¿°v)

Section B
Ac∏pdØn¬ IhnbmsX GsX¶nepw Fs´ÆØn\v DØcsagpXpI. 2 am¿°v hoXw.

11. A[ym]I IY F∂ \nebn¬ s]mXnt®mdns‚ {]k‡n hy‡am°pI.

12. ]{Xw F∂ sNdpIYbv°v Hcp BkzmZ\°pdn∏v Xømdm°pI.

13. am[ya`mjbpsS {]k‡n hniZam°pI.

14. aebmf kmlnXyØn¬ Imev]\nIXbv°v F{XtØmfw {]m[m\yap≠v?
hniZam°pI.

15. ‘PohnXsa∂ A¤pXw’F∂ teJ\Øn¬ tUm. hn. ]n. KwKm[c≥ hniZam°p∂
A\p`hßƒ Fs¥√mw?
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16. hm°ns‚ D¤hsØ°pdn®v Fw. F≥ Imct»cn Is≠Øp∂ A`n{]mbßƒ
Fs¥√mw?

17. sX‰ps≠¶n¬ XncpØpI.

1. ]oU\w 2. {]{InXn 3. A¿Xv[w 4. cm⁄n

18. sX‰p XncpØpI.

Ahncmaambn s]bvXpsIm≠ncp∂ agbnte°v HSphn¬ KXy¥can√msX Abmƒ
kzbw BfllXy sNøp∂Xns\°pdn®v BtemNn®psIm≠ncp∂p.

19. hoUntbmNn{Xßƒ F∂ IYbn¬ DØcm[p\nIXbpsS Awißƒ Is≠Ømtam?
hnebncpØpI.

20. kn. hn. Ip™ncmas‚ cN\mssien hy‡am°pI.

21. \ΩpsS temIw Fßs\bmbncn°Wsa∂mWv sI. ]n. tIihtat\m≥
A`n{]mbs∏Sp∂Xv?

22. BtKmfhXvIcWsØ°pdn®v tUm. Sn. A\nXmIpamcnbpsS A`n{]mbsa¥v?
      (8x2=16am¿°v)

Section C
GsX-¶nepw 6 tNmZy-ßƒ°v H∂c]pd-Øn¬ IhnbmsX DØ-c-sa-gp-Xp-I. 4 am¿°v hoXw.

23. Fw. Sn. hmkptZh≥\mbcpsS cN\mssien ‘\mepsI´n’s\ Bkv]Zam°n
]cntim[n°pI.

24. aq∂nsem∂mbn kw{Kln°pI.

F{X alØmb IhnXsbgpXnb IhnbmsW¶nepw ]pXpXmbn FgpXp∂
IhnXsb°pdn®v hmb\°m¿ AsXßs\ kzoIcn°psat∂m¿Øv DXvIWvTs∏
SpIbpw hndsIm≈pIbpw sNøp∂ Ihna\�pIsf°pdn®v tI´n´p≠v. henb
FgpØpImcnepw CØcw DXvIWvTIfp≠mImdp≠v. F∂m¬ \ΩpsS \m´nse Nne
IhnIƒ°v XßsfgpXp∂ F√m‰ns\°pdn®pw henb aXn∏mWv, A`nam\hpamWv.
XßfpsS IhnXIfpsS alØzw a\�nem°mØ \ncq]ItcmSv Ah¿°v
hntZzjamWv, ]p—hpamWv.

25. Bib hn]pe\w sNøpI.

“ImckvIcØn≥ Ipcp ]menen´m¬

Imem¥tc Ibv]p ian∏Xpt≠m”?
26. B[p\nI sNdpIYbpsS khntijXIƒ hniZam°pI.

27. aebmfIhnXbnse Imev]\nIXbpsS IS∂phchv F{]Imcambncp∂p?

28. ‘F\n°v BfllXy sNøm≥ aXnbmb ImcWan√tbm’ F∂ sNdpIYbv°v Hcp
BkzmZ\w Xømdm°pI.

29. B[p\nI sNdpIYIfn¬ k°dnbbpsS IYIƒ°p≈ ÿm\w hy‡am°pI.

30. DØcm[p\nIXbpsS khntijXIƒ hniZam°pI.
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31. aebmfØnte°v hnh¿Ø\w sNøpI.

Twinkle twinkle little star
How I wonder what you are
Up above the world so high

Like a diamond in the sky

(6x4=24am¿°v)

Section D
aq∂p ]pdØn¬ IhnbmsX GsX-¶nepw c≠p tNmZyØn\v DØcsagpXpI. 15 am¿°v hoXw.

32. ]cnÿnXnI tI{µoIrX hnIk\sØ°pdn®v D]\ykn°pI.

33. BZyIme sNdpIYIfpsS khntijXIƒ t{ImUoIcn°pI.

34. aebmf t\mh¬ kmlnXyØn¬ ‘\mepsI´n’\p≈ {]m[m\yw hnebncpØpI.

35. ‘\ΩpsS temIw \mw krjvSn°p∂p’ F∂ teJ\Øn¬ sI. ]n. tIihtat\m≥
Is≠Øp∂Xv Fs¥√mw? hnhcn°pI.

(2x15=30am¿°v)
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Core Course II

19UPH241: HEAT AND THERMODYNAMICS

No. of credits: 2	 No. of instructional hours per week: 2

Course Outcome
•	 Understand the fundamental thermodynamic properties and various laws of thermodynamics
•	 Solve problems using the properties and relationships of thermodynamic systems
•	 Analyze basic thermodynamic cycles
•	 Understand the various phenomena of transference of heat

Thermodynamics 
Zeroth and First Law of Thermodynamics (10 Hrs) 
Thermodynamic system, Extensive and intensive Thermodynamic Variables, Thermodynamic Equilibrium, 
Zeroth Law of Thermodynamics & Concept of Temperature, Concept of Work & Heat, First Law of 
Thermodynamics and its differential form, Internal Energy, First Law & isochoric-isobaric-adiabatic-
cyclic-isothermal processes, Applications of First Law to specific heat: General Relation between C

P 
and 

C
V
, Application of first law of thermodynamics to latent heat, Work Done during Isothermal and Adiabatic 

Processes, Slopes of adiabatic curve and isotherm, Relation between adiabatic and isothermal elasticities 

Second Law of Thermodynamics (8 Hrs) 
Reversible and Irreversible processes, Heat Engines, Carnot’s Cycle, Carnot engine & efficiency. Refrigerator 
& coefficient of performance, 2nd Law of Thermodynamics: Kelvin-Planck and Clausius Statements. Carnot’s 
Theorem. Applications of Second Law of Thermodynamics, Otto Engine and Diesel Engine – working and 
efficiency. 

Entropy (12 Hrs) 
Concept of Entropy, change of entropy in reversible and irreversible cycles,. Clausius Inequality, Second 
Law of Thermodynamics in terms of Entropy. Entropy of a perfect gas. Principle of Increase of Entropy, 
Entropy and disorder, Nernst theorem and Third Law of Thermodynamics, Unattainability of Absolute Zero. 
Unavailable energy and heat death of Universe, Change in entropy in a reversible isothermal process, Change 
in entropy in a reversible adiabatic process, Change in entropy in a reversible isobaric process, change in 
entropy during a reversible process at constant pressure and constant temperature, Calculation of entropy 
when ice is converted into steam, Change in entropy associated with the mixing of water (different masses) 
at different temperatures, Temperature–Entropy diagram for Carnot’s Cycle, Thermodynamic functions, The 
Maxwell’s relations, Applications of Maxwell’s thermodynamic relations: Specific heat equation & Clausius-
Clapeyron Equation. 

Transference of heat (6 hrs) 
Thermal conductivity - determination by Lee’s Disc method for bad conductor radial flow of heat, cylindrical 
flow, thermal conductivity of rubber, Wiedmann-Franz law, Radiation of heat, Stefan’s law, determination of 
Stefan’s constant, solar constant, determination of solar temperature. 

Books for study: 
1.	 Heat and Thermodynamics- Brijlal &Subramaniam-S. Chand & Co 
2.	 Thermal Physics: Kinetic Theory, Thermodynamics and Statistical Mechanics – Garg, Bansal & Ghosh – 

McGrawHill Education 2
nd 

Edn. 
3.	 Heat and Thermodynamics –D. S. Mathur -S. Chand &Co 
4.	 Thermal and Statistical Mechanics- S.K. Roy - NewAge International 
5.	 Thermal Physics, Statistical Physics and Solid State Physics – C. J. Babu-Calicut University Press 
6.	 Engineering Thermodynamics –P. K. Nag- McGraw-Hill-5

th 
edn. 

Books for reference: 
1.	 Heat and Thermodynamics-Zemansky-McGraw-Hill 
2.	 Heat and Thermodynamics–Rose C McCarthy -The Rosen Publishing Group, Inc.NY- 2005 
3.	 Thermodynamics,Kinetic Theory and Statistical Thermodynamics-F. W. Sears and G. L. Salinger-Addison-

Wesley Publishing Company- 3
rd 

edn.
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MODEL QUESTION PAPER
19UPH241: HEAT AND THERMODYNAMICS 

Time: 3 Hrs							       Maximum Marks: 80

Part – A (Answer all questions each in a word or a sentence; 1 mark each)
1.	 What happens to the temperature of a body under steady state?
2.	 Define thermal conductivity.
3.	 What is the rate of energy emission per unit area when the absolute temperature of a black body is doubled?
4.	 What is the entropy change in reversible adiabatic process?
5.	 What is the magnitude of Stephan’s constant?
6.	 What is the SI unit of thermal conductivity? 
7.	 State Wien’s law.
8.	 Write the expression for Stefan’s law
9.	 Define solar constant.
10.	State first law of thermodynamics.

(10x1=10 marks)
Part – B (Answer any eight questions; 2 marks each)

11.	Define the term thermal diffusivity?
12.	What is Wiedmann-Frenz Law?
13.	What is meant by solar Constant?
14.	What is Nernst Theorem?  
15.	Explain the concept of entropy and disorder. 
16.	State second law of thermodynamics in terms of entropy.
17.	What are intensive and extensive thermodynamic variables.
18.	State Zeroth law of thermodynamics.
19.	Derive the expression for work done during adiabatic expansion of gas
20.	Using first law of thermodynamics show that for an adiabatic process   
21.	What are the differences between petrol engine and Diesel engine?
22.	What is a heat engine? Mention some of the features of a heat engine

(8x2=16marks)
Part – C (Answer any six questions; 4 marks each)

23.	A bar of length 1m and uniform area of cross section 10 cm2 is made of first 60% with copper and the 
remaining with iron. The free end of copper part is held at 300 oC and the other end is kept at ice point. If the 
sides of the bar are thermally insulated, find the rate of flow of heat at steady state. Thermal conductivity 
of copper is 0.9 and that of iron is 0.2 cgs units. 

24.	Calculate the rate of energy emitted per unit area of a black body maintained at  1000 K. (Given σ = 5.67 
x 10-8 J/s/m2)

25.	Obtain the change in entropy when 50 g of water is heated from 0 oC to 100 oC?
26.	Calculate the energy exchanged through radiation between two black bodies held at 200oC and 1000oC. 

(Given σ = 5.67 x 10-8 J/s/m2)
27.	Show that slope of an adiabatic curve is γ times that of an isothermal curve.
28.	Obtain the efficiency of a Carnot engine using TS diagram.
29.	One mole of a gas at 27 0C at 3 atmospheric pressure is compressed to  0f its volume 

(a) Slowly, (b) suddenly .What is the resulting temperature?
30.	What is the efficiency of a Carnot engine working between ice point and steam point?
31.	A Carnot’s engine with sink temperature 27 0C has 50% efficiency. By how much should the source 

temperature be changed to increase its efficiency to 60% ?
(6x4=24marks)

Part – D (Answer any two, each carries 15 marks)
32.	Explain how to obtain the temperature of sun based on the principles of black body radiation.
33.	Derive the Maxwell’s equations of thermodynamics. 
34.	Write an experiment to measure the thermal conductivity of bad conductor by Lee’s Disc method.
35.	Explain the working of an Otto engine. Derive an expression for its efficiency.

(2 x 15=30marks)
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Complementary Course III

19UMM231.1: Calculus with applications in Physics - II

No. of Credits: 3 	 Instructional hours per week: 4

Aim: 
To enable students to acquire sound knowledge of concepts related to complex numbers, hyperbolic functions, 
partial differentiations, multiple integrals and vector differentiation.

Course outcome:
Students will acquire the skills to use variables and functions and apply the knowledge of integration and partial 
differentiation in various fields.
Module 1 : Complex numbers and hyperbolic functions	 (18 hours)
Basic operations (Addition and subtraction; modulus and argument; multiplication; complex conjugate; division), 
Polar representation of complex numbers (Multiplication and division in polar form), de Moivre’s theorem 
(trigonometric identities;finding the nth roots of unity; solving polynomial equations), Complex logarithms and 
complex powers, Applications to differentiation and integration, Hyperbolic functions (Definitions; hyperbolic 
trigonometric analogies; identities of hyperbolic functions; solving hyperbolic equations; inverses of hyperbolic 
functions; calculus of hyperbolic functions)
Chapter 3, sections 3.1 to 3.7
More exercises related to the topics in this module can be found in chapter 6 of reference [1] and chapter 13 of 
reference [4], ] which is not to be included in ESE.
Module 2 : Partial differentiation	 (18 Hours)
Basics, The total differential and total derivative, Exact and inexact differentials, theorems of partial differentiation, 
The chain rule, Change of variables, Taylors theorem for many-variable functions, Stationary values of many-
variable functions, Stationary values under constraints.
Chapter 5, sections 5.1 to 5.9
More exercises related to the topics in this module can be found in chapter 13 of reference [1],  which is not to be 
included in ESE.
Module 3 : Multiple integrals	 (18 Hours)
Double integrals, Triple integrals, Applications of multiple integrals (Areas and volumes), Change of variables in 
multiple integrals -Change of variables in double integrals; evaluation some special infinite integrals, change of 
variables in triple integrals; general properties of Jacobians
Chapter 6, sections 6.1 to 6.4
More exercises related to the topics in this module can be found in chapter 14 of reference [1], which is not to be 
included in ESE.
Module 4 : Vector differentiation	 (18 Hours)
Differentiation of vectors, Composite vector expressions; differential of a vector, Integration of vectors, Space 
curves, Vector functions of several arguments, Surfaces, Scalar and vector fields
Vector operators, Gradient of a scalar field; divergence of a vector	 field; curl of a vector field,  Vector operator 
formulae, Vector operators acting on sums and products; combinations of grad, div and curl, Cylindrical and 
spherical polar coordinates
Chapter 10, sections 10.1 to 10.9
More exercises related to the topics in this module can be found in chapter 3 of reference [3],  which is not to be 
included in ESE.
Note: In all modules, proofs of theorems are to be omitted
Text
K F Riley, M P Hobson, S J Bence. Mathematical Methods for Physics and Engineering, 3rd Edition, Cambridge 
University Press
References
Ref. 1 : H Anton, I Bivens, S Davis. Calculus, 10th Edition, John Wiley & Sons
Ref. 2 : Mary L Boas. Mathematics Methods in the Physical Sciences, 3rd Edition, Wiley
Ref. 3 : George B Arfken, Hans J Weber, Frank E Harris. Mathematical Methods for Physicists, 7th Edition, 
Academic Press
Ref. 4 : Erwin Kreyszig. Advanced Engineering Mathematics, 10th Edition, Wiley-India
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MODEL QUESTION PAPER 
 

Second semester B.Sc Degree 
Examination First Degree Programme 

Under CBCSS Complementary Course for 
Physics 

MM1131.1 : Mathematics II-Calculus with applications in Physics 
 
 

Time:3hrs Max marks:80 
Section –I 

 
All questions are compulsory. Each question carries 1 mark 

 

1 Find the modulus and argument of the complex number z = 2–3i 
2 Define principal argument of a complex number. 
3 Find the total differential of f(x,y) = ye ( x + y) 

4 What is the condition for a differential A(x,y)dx + B(x,y)dy to be 
exact? 

5 What is the formula for the mean value of a function of 3 variables? 
6 Find 𝜕𝜕(𝑢𝑢,𝑣𝑣)𝜕𝜕(𝑥𝑥,𝑦𝑦) where u=x+y, v=x-y. 

7 Find ∫ ∫ ∫ 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑1
𝑧𝑧=0

1
𝑦𝑦=0

1
𝑥𝑥=0

8 Find the derivative of r(t) = 2t2 i + (3t – 2)j + (3t2 – 1)k . 
9 Write down the formula for the gradient of a scalar field. 
10 Find the divergence of f = xi +y2 j + z3 k. 

Section – II 
 

Answer any 8 questions from questions 11 to 22. Each question carries 2 marks 
 

11 If z = 3+4i and w = 2 –i plot z+w and w – z in an argand diagram. 
12 Write down the conditions to determine the maxima and minima of 

a function z = f(x,y) which has continuous first and second partial 
derivatives. 

13 A possible equation for a gas is PV=𝑅𝑅𝑅𝑅𝑒𝑒(
−𝛼𝛼
𝑉𝑉𝑉𝑉𝑉𝑉). Find (𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕)𝑇𝑇 where 𝛼𝛼 

and R are constants. 
14 Express 𝑧𝑧 = 3−2𝑖𝑖

−1+4𝑖𝑖 in the form x+iy. 

15 Find the value of 𝑒𝑒
𝑖𝑖𝑖𝑖
2  and use it once in the expression 𝑖𝑖𝑖𝑖 to show 

that its value is 𝑒𝑒
−𝜋𝜋
2 .  

16 Show that f(x,y) =x2 + y2 has a minima at (0,0). 
17 Write down the formula for Jacobian. 
18 Write down the formula for the centre of mass of a solid or laminar 
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body. 
19 ∫ ∫ 𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥.1

0
1

0
20 Find the curl of the vector field a = 
21 Find the Laplacian of f = xy2z3. 
22 Find the divergence of r =xi+yj+zk . 

Section – III 
 
Answer any 6 questions out of questions 23 to 31. Each question carries 4 mark each 

 

23 Using the identity log(𝑎𝑎 + 𝑖𝑖𝑖𝑖) = 1
2 log(𝑎𝑎2 + 𝑏𝑏2) + 𝑖𝑖𝑡𝑡𝑡𝑡𝑡𝑡−1 𝑏𝑏

𝑎𝑎 or by using 
𝑎𝑎 = 𝑒𝑒log 𝑎𝑎 show that 2𝑖𝑖 = cos(𝑙𝑙𝑙𝑙𝑙𝑙2) + 𝑖𝑖 sin(𝑙𝑙𝑙𝑙𝑙𝑙2). 

24 Show that sinh–1x = log(x +√x ) and cosh–1x = log(x ±√x − ). 
25 By integrating e(a+i b)x and separating real and imaginary parts, find 

the integrals of eaxcos bx and eax sin bx. 
26 Find the stationary values of f(x,y) = 4 x2 +4y2+x4 – 6x2y2 + y4 

and classify them as maxima ,minima or saddle points. 
27 If x = eu cos , y =eu sin and if f(x,y) =∅ , show that𝜑𝜑𝑢𝑢

2 + 𝜑𝜑𝜃𝜃
2 =

(𝑥𝑥2 + 𝑦𝑦2)(𝑓𝑓𝑥𝑥
2 + 𝑓𝑓𝑦𝑦

2) 
where 𝑓𝑓𝑥𝑥 denotes the partial derivative of f with respect to x. 
 

28 Find the volume of the tetrahedron bounded by three coordinate 
planes and plane 𝑥𝑥

𝑎𝑎 + 𝑦𝑦
𝑏𝑏 + 𝑧𝑧

𝑐𝑐 = 1. 

29 Calculate the Jacobian 𝜕𝜕(𝑥𝑥,𝑦𝑦,𝑧𝑧)
𝜕𝜕(𝑟𝑟,𝜃𝜃,𝜑𝜑)   where 𝑥𝑥 = 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 , 𝑦𝑦 = 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟,

𝑧𝑧 = 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 
30 Show that curl( grad 𝜑𝜑 = 0. 
31 Find where r = u cos vi + u sin vj + u k . 

Section – IV 
 

Answer any 2 questions out of questions 32 to 35 
32 a)Prove cosh2x – sinh2x = 1. 

b)For the quantities x’ = x cosh 𝜑𝜑− ct sinh 𝜑𝜑 and ct’ = –x sinh 𝜑𝜑 ct 
cosh 𝜑𝜑 appearing in special theory of relativity, show that x2–(ct)2 =
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R 

x’2 – (ct’)2. 
        (c)Express x and ct in terms of x’, ct’, 𝜑𝜑. 
33 (a)Find the points where the function f(x,y) = x3e–(x2+y2) 

has maximum or minimum. 
       (b)Write down the first 3 terms of the Taylor’s series for 
  f(x,y) = cos(xy). 
34 a)Evaluate ∬  (𝑎𝑎 + √𝑥𝑥2 +  𝑦𝑦2) 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 , where R is the region 

bounded by the circle x2+y2 =1. 
(b)For a right circular solid cylinder of radius a, mass M, uniform 
density 𝜌𝜌 and extending from z=-b to z=+b, show that moment of 

inertia I about the origin is M(𝑎𝑎2

2 , 𝑏𝑏2

3 ), using the formula 𝐼𝐼 =

∫ (𝑥𝑥2 + 𝑦𝑦2 + 𝑧𝑧2)𝜌𝜌𝜌𝜌𝜌𝜌𝑣𝑣  and the fact that 𝜌𝜌 = 𝑀𝑀
𝜋𝜋𝑎𝑎2(2𝑏𝑏). 

35 (a) Find the element of the area on the surface of a sphere of radius a 
and hence calculate the total surface of the sphere. 

    (b)Find the expressions of the infinitesimal vector displacement dr in    
cylindrical co-ordinates. 
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Complementary Course IV

19UCH231.1: Physical Chemistry-I
No. of credits: 2	 No. of instructional hours per week: 4
Total hours: 36

Course outcome
CO1: To impart an idea of the laws of thermodynamics
CO2: To get an understanding of the basics of heat changes in chemical reaction
CO3: To inculcate an overview of the characteristics of chemical equilibria
CO4: To impart knowledge on the concept of acid and base
CO5: To calculate pH 
Module I –Thermodynamics								        9hrs
First law of thermodynamics, mathematical form, intrinsic energy, enthalpy, reversible, process and maximum 
work, work of expansion of an ideal gas in reversible isothermal process. Heat capacity of gases at constant 
volume and constant pressure, derivation of CP – CV = R. Second law of thermodynamics, entropy and free 
energies, significance of Δ G, Δ H and available work – criteria of equilibrium, and spontaneity on the basis of 
entropy and free energy – Gibbs-Helmholtz equation.
Module II Thermochemistry							       9hrs
Enthalpies of formation, combustion, neutralization, solution and hydration. Relation between heat of reaction 
at constant volume and constant pressure, variation of heat of reaction with temperature. Kirchoff’s equation, 
Hess’s law and application – bond dissociation energies and bond energies of different types of bonds, their 
calculation and enthalpies of reaction.
Module III –Chemical Equilibrium 						      9 hrs
Reversible reactions – KP, KC and Ky and their inter relationships – Free energy change and chemical 
equilibrium (thermodynamic derivation) – van’t Hoff reaction isotherm and isochore - influence of pressure 
and temperature on the following reactions.
N2 +3H2 ↔   2NH3  (ii) PCl5   ↔  PCl3+Cl2    (iii) 2SO2 + O2 ↔ SO3 Le Chatelier’s principle and the discussion 
of the above reactions on its basis.
Module IV–Ionic Equilibrium							       9hrs
Concepts of Acids and Bases, ionization of weak electrolytes. Influence of solvent on acid strength – leveling 
effect - pH and its determination by potentiometric method. Buffer solutions and calculations of their pH. 
Henderson equation. Hydrolysis of salt – degree of hydrolysis and hydrolytic constant, derivation of relation 
between Kw and Kh for salts of strong acid – weak base, weak acid - strong base and weak acid – weak base.
References
1.	 Principles of physical chemistry-Puri, Sharma and Pathania, Vishal Publishing Co., 2007.
2.	 Advanced physical chemistry-Gurudeep Raj, Goel Publishing House, 200
3.	 Thermodynamics for chemists- S Glastone, D. Van Nostrand company 1947.
4.	 Elements of physical chemistry- Glastone and Lewis, Macmillan Publishers, 1960.
5.	 A text book of physical chemistry-K L Kapoor McGraw Hill, 2019.
6.	 Physical chemistry-P C Rakshit,  Levant Books, 1969.



60

MODEL QUESTION PAPER
19UCH231.1: PHYSICAL CHEMISTRY- I

Time: Three Hours	 Maximum Marks: 80
SECTION A

(Answer all questions. Each question carries 1 mark)
1.	 What is a reversible process?
2.	 Write the first law of thermodynamics.
3.	 What is an isochoric process?
4.	 What is standard enthalpy of formation?
5.	 Write one example for an exothermic reaction.
6.	 What is enthalpy of hydration?
7.	 What is rate constant?
8.	 What is the significance of ΔG?
9.	 What is common ion effect?
10.	What is the pH of 0.01M HCl?

SECTION B
(Answer any eight questions. Each question carries 2 mark)

11.	One mole of an ideal gas at 25 OC is allowed to expand isothermally and reversibly form a volume of 10 
liters to 20 liters. Calculate the work done by the gas?

12.	State the first law of thermodynamics. What are its limitations?
13.	Write the relation between ΔG, ΔH and ΔS. What is the condition for spontaneity of a process?
14.	Calculate the enthalpy of hydrogenation, C2H4 (g) + H2(g) → C2H6 (g). Given that bond energy of H-H: 

433kJ, C=C :615kJ and C-C: 347kJ and C-H :413kJ.
15.	Define Enthalpy of formation.
16.	What is bond dissociation energy?
17.	State Le Chatlier principle. 
18.	What is isochoric process?
19.	What are the characteristics of equilibrium constant?
20.	Define Lewis acid and base.
21.	What is meant by levelling effect?
22.	What is ionic product of water?

SECTION C
(Answer any six questions. Each question carries 4 mark)

23.	What do you understand by heat capacity of a system? Show from thermodynamic considerations that 
Cp - Cv = R.

24.	Derive Gibb’s Helmohtz equation.
25.	In a certain process 675 J of heat is absorbed by a system while 290 J of work is done on the system. What 

is the change in internal energy for the system?
26.	State and explain Hesse’s law.
27.	Derive relation between heat of reaction at constant volume and constant pressure.
28.	Calculate the equilibrium constant for a reaction at 25 OC. ΔG O = 20 kCal
29.	Predict the effect of pressure on the dissociation of PCl5 .
30.	What is meant by Buffer solution? Give an example of acidic and basic buffer solution? Explain its 

mechanism?
31.	Write Henderson equation. What is its significance? 

SECTION D
(Answer any two questions. Each question carries 15 mark)

32.	(i) Derive an expression for work done in the reversible isothermal isothermal expansion of an ideal gas. 
(ii) Define

a.	 Work function
b.	 Gibbs free energy function
c.	 Entropy
d.	 Internal energy
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33.	(i) State Kirchhoff’s equation. Indicate how it can be used to evaluate ΔH of a reaction from heat capacity 
data of reactants and products.
(ii) Calculate the heat of formation of CO2. Given that CO (g) + H2O (l) →  CO2 (g)+ H2(g); ΔH = 0.7 kcal. 
Heat of formation of H2O (l) and CO (g) are -68.3 and -26.4 kcal mol-1 respectively.

34.	(i) Derive van’t Hoff equation.
(ii) Derive relation between Kp and Kc.
(iii) The equilibrium constant of a reaction doubles on raising the temperature from 25 0C to 35 0C. 
Calculate ΔH0 of the reaction?

35.	(i) Define pH of a solution. Calculate the pH of 0.2M  acetic acid  in 0.5M sodium acetate at 298K. 
Dissociation constant of acetic acid at 298 K is 1.8 x10-5?
(ii) Write a note on salt hydrolysis?
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Semester III
Language Course VI

19UEN311.1: READINGS IN LITERATURE I

No of Credits: 4	 No of hours: 90 (5 per week)

COURSE OUTCOME
On completion of the course, the students should be able to:
1.	 Understand the various genres of English literature
2.	 Understand and appreciate Indian literary discourse.
3.	 Look at the best pieces of Indian writings in English critically.
4.	 Analyze Indian literature as a cultural and interactive phenomenon. 
5.	 Learn the English language through literature
6.	 Developan understanding of the aesthetic, cultural and social aspects of Indian literature.
7.	 Help them analyze and appreciate literary texts in the Indian context.
8.	 Learn structures of the English language through the text.

Module 1: Introduction to Literature
What is literature – genres –Poetry:  lyric, ode, ballad, sonnet, dramatic monologue – Drama: tragedy, comedy, 
one-act plays – Fiction: Novel, short story – Non-Fiction: Impersonal essay, Personal essay, biography, 
autobiography

Module 2: Prose
M.K.Gandhi			   : The Need for Religion
Nirad C. Chaudhuri		  : Money and the English Man
Arundhati Roy			  : The End of Imagination

Module 3: Poetry
Rabindranath Tagore		  : Silent Steps
Sarojini Naidu			  : The Soul’s Prayer
Nissim Ezekiel		  : The Railway Clerk
Jayanta Mahapatra		  : An October Morning
A.K. Ramanujan		  : The Striders
Arun Kolatkar			  : An Old Woman
Kamala Das			   : Nani
Meena Alexander		  : Her Garden

Module 4: Short Stories
Rabindranath Tagore		  : The Homecoming
Mahasweta Devi		  : Arjun
Abburi Chaya Devi		  : The Woodrose
Anita Desai			   : Circus Cat, Alley Cat

Core Text
Haneefa, S. and N.P. Rajendran, Our Country, Our Literature. Foundation Books. 2015

Further Reading:
1.	 Abrams, M.H. A Glossary of Literary Terms (Rev. ed.) 
2.	 Hobsbaum, Philip. Metre, Rhythm and Verse Form: The New Critical Idiom. Indian Reprint. Routledge, 

2007. 
3.	 Prasad, Birjadish. A Background to the Study of English Literature. Macmillan, 2012.
4.	 Wainwright, Jeffrey. Poetry: The Basics. Indian Reprint. Routledge, 2009. 
5.	 Hudson, W.H. An Introduction to the Study of English Literature. Maple Press. 2012. 
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MODEL QUESTION PAPER
19UEN311.1: Readings in Literature 1

Time: 3 hours				        				    Max. Marks: 80

Section A
Answer all the ten questions:

1.	 Where, according to Gandhi, does God reside?
2.	 What do the Indians rely upon, when their efforts are inadequate?
3.	 What is a cold war?
4.	 What does the expression ‘silent steps’ mean?
5.	 Death is the ______ of my face.
6.	 The poem ‘The Railway Clerk’ has been taken from _______.
7.	 The picture of the morning presented in the poem “An October Morning” is________.
8.	 A.K. Ramanujan was not only a poet, but a ____ as well.
9.	 What does the poet compare the hill’s crack to in ‘An Old Woman’?
10.	Who is the clumsy puppet in the poem ‘Nani’?

(10 x 1 = 10 marks)
Section B

Answer any eight of the following questions in a sentence or two:
11.	Why do we, according to Gandhi, live in a state of perpetual fear?
12.	Why does chandhuri say that spending is the positive urge of English people and saving the corrective one.
13.	What does roy call the theory of deterrence?
14.	What are the various wordly sorrows according to the poem “Silent Steps”.
15.	What, according to God , is life and death in “The Soul’s Prayer”.
16.	How does the speaker express his subordination in  “The Railway Clerk”.
17.	What is the significance of the morning being compared to the jackal’s snort.
18.	What is the poet say, “Not only prophets walk on water”
19.	Can you distinguish between the speaker and the poet in the poem “An Old Women”?
20.	Does the poet identify herself with Nani?
21.	Why did Phatik’s cousins jeer at him more than the other boys?
22.	What really happened to Anna’s child in ‘Circus Cat, Alley Cat’?

(8 x 2 = 16 marks)
Section C

Answer any six of the following questions in about 100 words:
23.	How can we be fearless in the world in Gandhi’s opinion
24.	Describe Chandhuri’s experience with the BBC.
25.	Comment on Roy’s views on nuclear deterrence.
26.	Explore the poet’s concept of God as reflected in the poem “Silent Steps”.
27.	 What are the poet’s implorations to God in “The Soul’s Prayer” ?
28.	How does the use of Indianisms highlight the theme of the poem “The Railway Clerk”
29.	Why do you think the morning is ‘out of joint’ in ‘An October Morning’?
30.	What  is the significance of the title of the poem “The Stiriders” ?
31.	Can you trace out the anguish of cultural rootlessness in the poem ‘An Old Woman’ ?

 (6 x 4 = 24 marks)
Section D

Answer any two of the following essays in about 300 words:
32.	How does Gandhi establish the need for religion in the essay.
33.	How forcefully does Arundhati Roy argue against the dangers of nuclear weapons?
34.	How far is Ketu representative of the dispossessed tribesmen of India?
35.	Bring out the symbolism of the story ‘Circus Cat, Alley Cat’.

(2 x 15 = 30 marks)
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Language course VII (Additional Language III)

19UFR311.1: LITERATURE IN FRENCH

No of Credits: 4	 No of hours: 5 Hrs/week

COURSE OBJECTIVES:
1.	 To enhance literary sensibility.
2.	 To introduce students to the world of French and Francophone literature.

COURSE OUTCOME:
The students would be acquainted with the French & Francophone literature and thereby they would be 
equipped to enrich their vocabulary.

SYLLABUS:
NAME OF TEXT : ECHO-A1 méthode de français
Authors: J. Girardet & J. Pecheur
Publisher: CLE INTERNATIONALE
•	 Lecon – 6 : Bon appetit ! (Pages : 54 – 61)
•	 Lecon – 7 : Quelle journee ! (Pages : 62 – 69)
•	 Lecon – 8 : Qu’on est bien ici ! (Pages : 70 – 81)

The following poems to be studied:
1.	 Le Pont Mirabeau	-	 Guillaume Apollinaire
2.	 Déjeuner du Matin	 -	 Jacques Prévert
3.	 Noel			   -	 Théophile Gautier
4.	 Chanson d’Automne	 -	 Paul Verlaine
5.	 Soir d’hiver		  -	 Émile Nelligan
6.	 La cigale et la fourmi 	 -	 Jean de la Fontaine

Reference books:
1.	 Connexions – Niveau 1 By Régine Mérieux and Yves Loiseau
2.	 Le Nouveau Sans Frontières Vol I by Philippe Dominique
3.	 Panorama Vol I by Jacky Girardet
4.	 A bouquet of French poems (Polyglot house) by Prof. T.P Thamby
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MODEL QUESTION PAPER
19UFR311.1: LITERATURE IN FRENCH

TIME: 3HRS	 MAX MARKS: 80
PART-A

Répondez à toutes questions suivantes:
1.	 A quelle heure dinez-vous ?
2.	 Quel logement préférez-vous?
3.	 Quel pays voulez-vous visiter ?
4.	 Quel temps fait-il ?
5.	 Nommez deux pièces qu’on trouve dans un appartement ?
6.	 Quelle est la plus grande bibliothèque de la France ?
7.	 Qui a écrit le poème « Soir d’Hiver » ?
8.	 Nommez un pont français.
9.	 Quel est votre jour préfère de la semaine?
10.	Que prenez-vous pour le déjeuner ? 

(10x1=10)
PART-B

Répondez à 8 questions suivantes :
11.	Quelles sont les saisons de l’année ?
12.	Exprimez leur état physique ou leur besoin :

Ex : il n’a rien mangé.  Il a faim.
a.	 Elle a fait 20km à pied.
b.	 Il a bu trop de whisky.
c.	 Il est au pôle Nord. 
d.	 Il fait très chaud. 

13.	Complétez avec « aller » ou « venir » :
-- Aux vacances de février, je ….. dans les Alpes faire du ski. Tu peux …….avec moi ?
-- Je ne peux pas. Je ……en Grèce avec Marie. Mais l’été prochain, je voudrais ……chez toi, dans ta 

maison de campagne. Tu es d’accord ?
14.	Complétez avec l’article qui convient :

-- Vous voulez …….verre de vin ou vous prenez ……eau ?
-- J’ai préparé ….. rôti de bœuf. Vous n’êtes pas végétarien ? Vous mangez ……bœuf ?

15.	Mettez les verbes entre parenthèses a la forme qui convient :
« Deux femmes parlent de leur emploi du temps »
a.	 Je suis employée dans un cinéma. Alors je (se coucher) tard.
b.	 Et bien sûr, vous (se lever) tôt.
c.	 Non, je na (se lever) pas avant 9 heures !
d.	 Et qui (s’occuper) des enfants ?

16.	Complétez :
Apres le repas
-- Tu veux …..the ?
-- Non, merci, je n’aime pas….the. Je préfère ….café. 
-- Alors….café ?

17.	Complétez les réponses avec une forme « à  + pronom » :
Ex : C’est ton portable ? Oui, il est à moi. 
a.	 C’est le dictionnaire de Pierre ?

 Oui, ……………
b.	 Les enfants, ce sont vos jeux vidéo ?

Oui, ……………
c.	 Ce sac est à Marie ?

Non, il …….. Il est à Julie.
d.	 Ce stylo n’est pas à toi, Pierre ?

Si, …………….
18.	Transformez à l’impératif :

a.	 Tu dois te lever.
b.	 Tu dois te préparer.
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c.	 Nous devons être en forme. 
d.	 Nous devons nous réveiller à 7h.

19.	Complétez avec « quelque chose, ne…..rien, quelqu’un, ne…..personne » :
-- J’ai …… à te dire. Mais ne raconte cette histoire  à …….
-- D’accord.
-- Melissa n’est pas partie seule au stage de Bruxelles. Elle est partie avec ……..
-- Son mari sait…… ?

20.	Dites si les phrases suivantes sont vraies ou fausses :
a.	 Avec le TGV, on peut traverser Paris très vite.
b.	 Il y a un aéroport à Nantes.
c.	 Les Français prennent le petit déjeuner en famille.
d.	 Beaucoup de restaurants n’acceptent plus de clients après 14h 30. 

21.	Complétez ce dialogue avec les questions :
a.	 ……………… ? Oui, Je pars en vacances.
b.	 ……………… ? Dans les Alpes.
c.	 ……………... ? En aout.
d.	 ………………. ? Avec Marie, Vanessa et Luc.

22.	Complétez avec un adjectif possessif ou la forme « à  + moi, toi, lui etc » :
Pierre montre une photo à un ami :
« Regarde cette photo, c’est …….maison de campagne. Là, ce sont …..enfants et ici, c’est ……chien.
-- Tu loues cette maison ou elle est ………. ? »

(8x2=16)
PART-C

Répondez à 6 questions suivantes :
23.	Répondez :

a.	 Alexandre est venu ? Non, il ………………
b.	 Tu as dansé avec François ? Non, je ………………..
c.	 Vous avez bien mangé ? Non, je ……………………
d.	 Luc et Marie ont joué de la guitare ? Non, ………………..

24.	Mettez les verbes entre parenthèses a la forme qui convient :
-- Tu (prendre) un croissant ?
-- Non, merci. Je (faire) un régime. Et Marie aussi. Nous ne (manger) plus de pâtisseries et nous ne 

(boire) plus de boissons sucrées. 
25.	Donner-leur des conseils. Utilisez les verbes indiqués :

-- Demain, ils vont jouer  un match de football.
Se coucher tôt – bien manager – ne pas se fatiguer – se détendre.

26.	Quelle est la morale de « La Cigale et La fourmi » ?
27.	Décrivez le poème « Noel » ?
28.	Pourquoi le poète est triste dans le poème « Chanson d’autonome » ?
29.	Que savez-vous du poème « Le Pont Mirabeau » ?
30.	Quelle est l’humeur du poète dans le poème « Soir d’ Hiver » ?
31.	Qui signifie-t-il, le poème « Déjeuner du Matin » ?

(6x4=24)
PART-D

Répondez à 2 questions suivantes :
32.	Présentez votre logement idéal.
33.	Vous logez à l’hôtel Astérix, rue de Rivoli. Une amie doit venir vous voir. Envoyez un message à cette 

amie pour expliquer comment aller jusqu’à votre hôtel. 
34.	Vous avez changé de domicile. Envoyez un message à un(e) ami(e) et écrivez en quelque phrase :

-- La ville ou le village
-- Le quartier et la rue
-- L’immeuble et les voisins
-- L’appartement.

35.	Vous allez déjeuner au restaurant « L’Assiette » avec Un(e) ami(e). Rédigez ce dialogue. 
(2x15=30)
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Language course VII (Additional Language III)

19UHN311.1: POETRY AND GRAMMAR

No of Credits: 4	 No of hours: 5 Hrs/week

Aims of the Course / Objectives
To sensitize the student to the aesthetic aspects of literary appreciation and to introduce Hindi poetry. To 
understand the grammar of Hindi.

Course  Outcome
Understanding the role played by the poets of Bhakti cult in Literature and Society. Developing philosophy of 
life inspiring by the vision of eminent modern Hindi poets. Develop approach of Hindi Grammar

Module I
Poetry Collection (Detailed) – Kavya Sudha
	 Edited by Dr. V. Bhaskar
		  Javahar Pusthakalaya, Mathura
Poems to be studied
1.	 Kabeer	 Doha	 1 to 5
		  Pada	 1
2.	 Thulsidas	 Pada	 3 & 5
3.	 Soordas	 Pada	 1,3 & 4
4.	 Nirjjar	 - Maidhilisharan Gupth
5.	 Prathibimb	 - Sumithranandan Panth
6.	 Kahde mem kya ab Dekkoom		  -	 Mahadevi Varma
7.	 Oh Megh			   -	 Mukthibodh
8.	 Kavitha ki bath			   -	 Agyeya
9.	 Machali			   -	 Sarveswar Dayal Saxena
10.	 Dhabba			   -	 Kedarnath Singh
11.	 Proxy – 4			   -	 Venugopal
12.	 Machiz			   -	 Sunitha Jain

Module 2
Long Poems (Non-Detailed)
Prescribed  Text book – ‘Panchrang’ Edited by Dr. V.V. Viswam
			   Hindi Vidyapeth, Kerala
Poems to be studied
1.	 Vah phir jee Udhi	 -	 Nagarjun
2.	 Ek yathra ke Dauran	 -	 Kumvar Narayan

Module 3
Grammar-   Vyavaharik Hindi Vyakaran: Anuvad tatha Rachana
		  By Dr H Parameswaran
		  Published by Radhakrishna Prakashan, Delhi
Topics to be studied
	 Varna, Ling, Vachan, Karak, Sangya, Sarvanam, Visheshan, Kriya, Kal
Book for General Reading
1.	 Hindi Kavya Ka Ithihas	 -	 Ramswaroop Chathurvedi
					     Lokbharati Prakashan
2.	 Kabir, Soor, Thulsi	 -	 Yogendra Pratap Singh
					     Lokbharati Prakashan
3.	 Adhunik Hindi Kavitha	 -	 Viswanath Prasad Tivari
			   Lokbharati Prakashan
4.	 Lambi Kavithayen
	    Vaicharik Sarokar	 -	 Dr. Bal dev Vanshi
			   Vani Prakashan
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5.	 Nayi Kavitha	 -	 Dr. Jugadish Gupt
			   Rajkamal Prakashan
6.	 Samakaleen Hindi Kavitha	 -	 Viswanath Prasad Tivari
			   Lokbharati Prakashan
7.	 Hindi Vyakaran	 -	 Kamatha Prasad Guru
			   Vani Prakashan
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FATIMA MATA NATIONAL COLLEGE (AUTONOMOUS), KOLLAM
Third Semester B.A/B.Sc Degree Examination

Language Course (Additional Language III) - HINDI
19UHN 311.1   Poetry and Grammar

(2019 Admission onwards)

Time : 3 Hrs. Max.Marks : 80
I. BEò ¶É¤nù ªÉÉ ́ ÉÉCªÉ ̈ Éå =iiÉ®ú Ê±ÉÊJÉB?

1. "®úÉ¨ÉSÉÊ®úiÉ¨ÉÉxÉºÉ' Eäò ®úSÉxÉÉEòÉ®ú EòÉèxÉ ½èþ?

2. Eò¤ÉÒ®únùÉºÉ EòÒ |ÉÉ¨ÉÉÊhÉEò ®úSÉxÉÉ EòÉ xÉÉ¨É CªÉÉ ½èþ?

3. ´ÉSÉxÉ ÊEòºÉä Eò½þiÉä ½éþ?

4. Êuù́ ÉänùÒ ªÉÖMÉ Eäò |ÉÊiÉÊxÉÊvÉ EòÊ´É EòÉ xÉÉ¨É Ê±ÉÊJÉB?

5. "±ÉÉäEòÉªÉiÉxÉ' ÊEòºÉEòÉ ̈ É½þÉEòÉ´ªÉ ½èþ?

6. "PÉ®ú' ¶É¤nù EòÉ ¤É½Öþ´ÉSÉxÉ CªÉÉ ½èþ?

7. "ªÉÉ¨ÉÉ' EòÉ´ªÉEÞòÊiÉ Eäò Ê±ÉB ÊEòºÉEòÉä YÉÉxÉ{ÉÒ`ö {ÉÖ®úºEòÉ®ú Ê¨É±ÉÉ lÉÉ?

8. EòÊ´É ´ÉähÉÖMÉÉä{ÉÉ±É EòÉ VÉx¨É Eò½þÉÄ ½Öþ+É?

9. "+Éi¨ÉVÉªÉÒ' ÊEòºÉEòÉ |É¤ÉxvÉEòÉ´ªÉ ½èþ?

10. "ÊGòªÉÉ' ÊEòºÉä Eò½þiÉä ½éþ? (10×1=10 marks)

II. ÊEòx½þÓ +É`ö |É¶xÉÉå Eäò =iiÉ®ú {ÉSÉÉºÉ ¶É¤nùÉå ̈ Éå Ê±ÉÊJÉB?

11. {ÉȪ û¹É´ÉÉSÉEò ºÉ´ÉÇxÉÉ¨É ÊEòºÉä Eò½þiÉä ½éþ? =ºÉEäò ¦ÉänùÉå EòÉä ºÉ¨ÉZÉÉ<B?

12. "´É½þ Ê¡ò®ú VÉÒ = ö̀Ò' EòÊ´ÉiÉÉ EòÉ |ÉÊiÉ{ÉÉt CªÉÉ ½èþ?

13. "¨ÉÉÊSÉºÉ' EòÊ´ÉiÉÉ ¨Éå xÉÉ®úÒ VÉÒ´ÉxÉ EòÒ ÊEòºÉ jÉÉºÉnùÒ EòÉ ´ÉhÉÇxÉ ÊEòªÉÉ ½èþ?

14. ºÉÆYÉÉ ÊEòºÉä Eò½þiÉä ½éþ? =ºÉEäò ÊEòiÉxÉä ¦Éänù ½éþ?

15. Eò¤ÉÒ®únùÉºÉ Eäò +xÉÖºÉÉ®ú ºÉSSÉä MÉȪ û EòÉ ±ÉIÉhÉ CªÉÉ ½èþ?

16. iÉÖ±ÉºÉÒnùÉºÉ EòÒ xÉ´ÉvÉÉ ¦ÉÎCiÉ EòÉ º´É°ü{É ºÉ¨ÉZÉÉ<B?

17. ºjÉÒË±ÉMÉ ¶É¤nùÉå Eäò ¤É½Öþ´ÉSÉxÉ EèòºÉä ¤ÉxÉÉªÉä VÉÉiÉä ½éþ?

18. "+Éä ¨ÉäPÉ' EòÊ´ÉiÉÉ EòÉ ºÉxnäù¶É CªÉÉ ½èþ?

19. "Eò½þ nåù ¨Éé CªÉÉ +¤É näùJÉÚÄ' EòÊ´ÉiÉÉ ¨Éå +Ê¦É´ªÉCiÉ Eò´ÉÊªÉjÉÒ EòÒ Ê´ÉSÉÉ®úvÉÉ®úÉ EòÉ {ÉÊ®úSÉªÉ nùÒÊVÉB?

20. +YÉäªÉ uùÉ®úÉ |ÉÊiÉ{ÉÉÊnùiÉ "EòÊ´ÉiÉÉ EòÒ ¤ÉÉiÉ' CªÉÉ ½èþ?

21. ½þ®ú ¤ÉÉ®ú {±Éä]õ ¨Éå ¨ÉUô±ÉÒ EòÉä näùJÉxÉä {É®ú EòÊ´É EòÉä CªÉÉ ±ÉMÉiÉÉ ½èþ?

22. ºÉÆJªÉÉ ́ ÉÉSÉEò Ê´É¶Éä¹ÉhÉ +Éè®ú {ÉÊ®ú¨ÉÉhÉ´ÉÉSÉEò Ê´É¶Éä¹ÉhÉ ̈ Éå CªÉÉ +xiÉ®ú ½èþ? (8×2=16 marks)
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III. ÊEòx½þÓ U½þ |É¶xÉÉå Eäò =iiÉ®ú 120 ¶É¤nùÉå ̈ Éå Ê±ÉÊJÉB?

23. "ÊxÉZÉÇ®ú' EòÊ´ÉiÉÉ EòÉ ºÉÉ®úÉÆ¶É Ê±ÉÊJÉB?

24. "|ÉÊiÉË¤É¤É' EòÊ´ÉiÉÉ EòÉ ¦ÉÉ´É ºÉ¨ÉZÉÉB?

25. EòÉ®úEò ÊEòºÉä Eò½þiÉä ½éþ? EòÉ®úEò Eäò ¦ÉänùÉå EòÉä ºÉÉänùÉ½þ®úhÉ ºÉ¨ÉZÉÉ<B?

26. ºÉÚ®únùÉºÉ EòÒ "¤ÉÉ±É±ÉÒ±ÉÉ ́ ÉhÉÇxÉ' {É®ú |ÉEòÉ¶É b÷ÉÊ±ÉB?

27. |ÉÉCºÉÒ-4 EòÊ´ÉiÉÉ ̈ Éå ÊSÉÊjÉiÉ ̈ ÉvªÉ´ÉMÉÔªÉ ̈ ÉÉxÉÊºÉEòiÉÉ {É®ú |ÉEòÉ¶É b÷ÉÊ±ÉB?

28. Ë±ÉMÉ {ÉÊ®ú´ÉiÉÇxÉ Eäò ÊxÉªÉ¨É Ê±ÉÊJÉB?

29. ºÉÚ®únùÉºÉ EòÒ ¦ÉÎCiÉ {ÉrùÊiÉ EòÉ {ÉÊ®úSÉªÉ nùÒÊVÉB*

30. EòÊ´É xÉÉMÉÉVÉÖÇxÉ Eäò EÞòÊiÉi´É {É®ú |ÉEòÉ¶É b÷ÉÊ±ÉB?

31. ¦ÉÉ´ÉÉlÉÇ Ê±ÉÊJÉB*

VÉÉEäò ̈ ÉÖÆ½þ ̈ ÉÉlÉÉ xÉÉ½þÓ, xÉÉË½þ °ü{É EÖò°ü{É*

{ÉÖ½Öþ÷{É ́ ÉÉºÉ iÉä {ÉÉiÉ®úÉ, BäºÉÉ iÉiÉ +xÉÚ{É** (6×4=24 marks)

IV. ÊEòx½þÓ nùÉä |É¶xÉÉå Eäò =iiÉ®ú 250 ¶É¤nùÉå ̈ Éå Ê±ÉÊJÉB?

32. "vÉ¤¤ÉÉ' EòÊ´ÉiÉÉ EòÉ ̈ ÉÚ±ªÉÉÆEòxÉ EòÒÊVÉB?

33. "BEò ªÉÉjÉÉ Eäò nùÉè®úÉxÉ' EòÊ´ÉiÉÉ EòÉ ºÉÉ®úÉÆ¶É Ê±ÉJÉEò®ú =ºÉEòÒ Ê´É¶Éä¹ÉiÉÉ+Éå {É®ú |ÉEòÉ¶É b÷ÉÊ±ÉB?

34. ºÉ´ÉÇxÉÉ¨É ÊEòºÉä Eò½þiÉä ½éþ? =ºÉEäò ¦ÉänùÉå EòÉä ºÉÉänùÉ½þ®úhÉ ºÉ¨ÉZÉÉ<B?

35. EòÉ±É ÊEòºÉä Eò½þiÉä ½éþ? EòÉ±É Eäò ¦ÉänùÉå EòÉä ºÉÉänùÉ½þ®úhÉ ºÉ¨ÉZÉÉ<B? (2×15=30 marks)
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ska-Ã¿ 		  :	 III
tImgvkv tImUv 		  :	 19 UML 311.1
emwtKzPv tImgvkv 	 :	 VII (A-Uo-j-W¬ emwtKzPv : III)
ka-b-{Iaw		  :	 BgvN-bn¬ 5 aWn-°q¿ (18×5=90 aWn-°q¿)

s{IUn‰v 		  :	 4

Zriy-I-em-km-lnXyw 
]T\e£yßƒ, ^eßƒ:	

1) Zriy-Iem kwkvIm-c-Øns‚ kº-∂-X-sb-°p-dn-®p-ff Adnhv t\SpI. IY-I-fn, Xpf-f¬, \mS-

Iw, kn\na F∂o ZriyIe-I-sfbpw Ahbv°v B[m-c-amb kmln-Xy-]m-T-ß-sfbpw ]cn-N-b-s∏-Sp-Øp-I-.

]mTy-]-≤Xn

samUyqƒ  H∂v   (36 aWn-°q¿)

B´-°-Ym, Xp≈¬, kmlnXyw

IY-I-fn-bpsS D¤-h-hn-Imk ]cn-Wm-a-ßƒ, {][m\ B´-°-YmIr-Øp-°ƒ

1.  \f-N-cnXw B´-°Y (\memw-Zn-h-kw)	 ˛	 DÆm-bn-hm-cy¿		

   (\f-Z-a-b¥o kwhm-Zw- hsc)

2. Im¿Ø-ho-cym¿÷p-\-hn-Pbw Xp≈¬	 ˛	 Ip©≥ \ºym¿

samUyqƒ  cv (36 aWn-°q¿)

\mSI kmlnXyw

kwkvIrX \mSI {]ÿm\w	 ˛	 ae-bmf hnh¿Ø\ \mS-I-ßƒ

1.  ae-bmf imIp-¥fw(hnh:)	 ˛	 F.-B¿.-cm-P-cm-P-h¿Ω			      (\memw A¶w- 

hni-Z-]-T-\w. a‰v AwK-ßƒ kmam-\y-]-T-\w)

2. B a\p-jy≥ \oXs∂	 ˛	 kn. sP. tXmakv

3. cmhpÆn	 ˛	 ]n. Fw. XmPv

samUyqƒ  aq∂vv (18 aWn-°q¿)

Xnc-°-Ym-]-T\w

Hgn-apdn				    ˛	 Pb-Im-¥≥

d^-d≥kv {KŸ-ßƒ  

1.	 tIcf kmlnXy Ncn{Xw	 ˛		 Df-fq¿

2.	 kmlnXy Ncn{Xw {]ÿm-\-ß-fn-eqsS	 ˛		 tUm.-sI.-Fw.-tPm¿÷v

3.	 ssIc-fn-bpsS IY	 ˛		 F≥.-Ir-jvW-]n-ff

4.	 \mSy-imkv{Xw	 ˛		 `c-X-ap\n

5.	 IY-Ifn	 ˛		 Pn.-Ir-jvW-]n-ff

6.	 IY-I-fn-cwKw	 ˛		 sI.-]n.-F-kv. tat\m≥
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7.	 IY-I-fnbpw kmln-Xyhpw	 ˛		 amS-t»cn

8.	 IY-Ifn hn⁄m\ tImiw	 ˛	 Abva\w IrjvW-ssI-aƒ

9.	 \f-N-cnXw hymJym\w	 ˛	 Fw.-F-®v. imkv{XnIƒ

10.	 IY-Ifn aRvPcn	 ˛	 tUm.-F-kv.sI \mb¿

11.	 Bfl-IY	 ˛	 ]n.-Ir-jvW≥ \mb¿

12.	 Zn B¿´v & en‰-td-®¿ Hm^v IY-Ifn	 ˛	 tUm.-F-kv.-sI. \mb¿

13.	 \mS-I-Z¿∏Ww	 ˛	 F≥.-F≥. ]nff

14.	 \mSIw Hcp ]T\w 	 ˛	 kn.-sP.-tXm-akv 

15.	 Db-cp∂ bh-\nI	 ˛	 kn.-sP.-tXm-akv 

16.	 \mSI ]T-\-ßƒ	 ˛	 FUn-‰¿ ]∑\ cma-N-{µ≥ \mb¿

17.	 IYbpw Xnc-°-Ybpw	 ˛	 F.-Pn. cmPvIp-am¿

18.	 kn\n-abpw ae-bm-f-km-ln-Xyhpw	 ˛	 a[p Cd-h-¶c

19.	 ae-bmf kn\na	 ˛	 kn\nIv

20.	 Ne-®n-{X-Øns‚ s]mcpƒ	 ˛	 hnP-b-Ir-jvW≥

21.	 Ne-®n{X  kao£	 ˛	 hnP-b-Ir-jvW≥

22.	 kn\n-a-bpsS cmjv{Sobw	 ˛	 cho-{µ≥
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
Third Semester BA Degree Examination

CBCSS Malayalam (Aditional Language - 1)

19UML311.1 Zriy-I-em-km-lnXyw

Time : 3 Hrs. Max.Marks : 80
Section A

I. Hcp hm°ntem/ hmIy-Øntem DØ-c-sa-gp-Xp-I. 1 am¿°v hoXw

1. \f-N-cnXw B´-°-Ybv°v G.-B¿.-cm-P-cm-P-h¿Ω cNn® hymJym-\-taXv?

2. cma-\m-´-Øns‚ D]-⁄m-Xm-hmcv?

3. ""A·n-b-√msX Zln-∏n-°ptam?'' Bsc-°p-dn-®mWv ]d-bp-∂Xv?

4. A`n-⁄m\ imIp-¥-f-Øns‚ BZy ae-bm-f-hn-h¿Ø-\-taXv?

5. aWn-{]-hm-f-im-Ip-¥fw BcpsS IrXn-bmWv?

6. \mS-I-Ønse ]©-k-‘n-Iƒ GsX√mw?

7. "\tfm-]m-Jym\w' alm-`m-c-X-Ønse GXv ]¿∆-Øn¬ D≈-XmWv?

8. \f-N-cn-XsØ ae-bm-f-Ønse imIp-¥fw F∂v hnti-jn-∏n-®-Xmcv?

9. ]∑\ cma-N-{µ≥ \mb-cpsS \f-N-cnX hymJym-\-taXv?

10. IrjvW-\m-´-Øn\v B[m-c-amb IrXn-tbXv? (1×10=10)

Section B

II. Ac-∏p-d-Øn¬ Ihn-bmsX GsX-¶nepw 8 tNmZy-Øn\v DØ-c-sa-gp-XpI. 2 am¿°v hoXw.

11. ""Cu B{iaw l¥x ia-{]-[m\w; Itøm XpSn-°p-∂nXp; Imcy-sat¥m?'' kµ¿`-sa¥v?

12. ""sN¥-fn-cn-s\m-∏a[cw; sNdp-im-J-I-tfm-Sn-S˛

™nSp∂p `pPw;

]qa-e¿t]mse at\m⁄w ]qta-\n-b-Xn¬

ØnI™ XmcpWyw'' ˛ Bsc-°p-dn-®mWv C{]-Imcw ]d-bp-∂Xv? hni-

Zo-I-cn-°p-I.

13. ""kpIr-X-an-√m-Ø-h¿°p kpNncw {]bXv\w sIm≠pw kpP-\-kw-K-a-apt≠m kpe-`-ambn hcp∂p''

kµ¿`w FgpXn Bibw hni-Zo-I-cn-°p-I.

14. ""D¿∆o-kp-c-Nm-]ew s]cptX ]mcn¬˛

k¿∆-hn-ZnXw tIhew'' ˛ Cßs\ ]d-bm≥ Imc-W-sa¥v?

15. ""t\¿∂ t\¿®-I-fpw aa k^-em\o'' ˛ Cßs\ Nn¥n-°m≥ Imc-W-sa¥v?

16. ""acym-Z-tbm¿Øp shfn-hm-bvsØ-fn-bn-®p-an√;

amcs‚ tNjvS-b-h-sfm´p ad-®p-an√'' ˛ kµ¿`w hni-Z-am-°p-I.

17. ""k¥m-]-ta-Im-\p-a-I‰p-hm\pw sN¥m¿i-c≥

Xms\mcp tlXp-hmbn;

C°≠ temI-Øn\p h¿j-ta-Im≥
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Im¿sIm-s≠gpw hmk-c-sa-∂-t]mse'' ˛ Bibw hy‡-am-°p-I.

18. ""CjvS-{]-hm-k-aXn\mep-f-hm-a-hÿ

IjvSw!Xptem-a-_-e-am¿s°m-cp-X¿°-an√'' Cu hcn-I-fpsS kmwK-Xy-sa¥v?

19. ""G‰-hkvXp Xncn-sI-sIm-SpØ t]m˛

te‰hpw sXfn-a-]q-≠n-sX≥ a\w'' ˛ BcpsS hm°p-Iƒ? Imc-W-sa¥v?

20. ""hnclw ta a¿Ω-Zm-cWw; AXn-te-sd-\-√q-am-cWw'' Cßs\ Nn¥n-°m≥ Imc-W-sa¥v?

21. ""ap‰p-a-Xn-∂mbn kwKXn h∂p

as‰mcp Imcy-hp-ta-Xp-an√'' ˛ kµ¿`w hni-Z-am-°p-I.

22. ""t¢i-hn-\m-i-Øn-\p-\q\w Iui-e-ta-XXv'' ˛ kµ¿`-taXv? (8×2=16)

Section C

III. H∂c ]pd-Øn¬ Ihn-bmsX GsX¶nepw Bdv tNmZy-Øn\v DØ-c-sa-gp-Xp-I. 4 am¿°v hoXw

23. Im-iy-]≥ Zpjy-¥\p \¬Ip∂ ktµ-i-Øns‚ A¿∞-X-e-ßƒ Fs¥ms°? hni-Z-am-°pI.

24. Imfn-Zmk krjvSn-I-fmb A\-kqbm {]nbw-h-Z-am¿°v imIp-¥fw \mS-I-Øn-ep≈ ÿm\-sa¥v?

25. iIp-¥f B{i-a-Øn¬ \n∂v bm{X-bm-Ip-tºmƒ {]Ir-Xn-bv°p-≠m-Ip∂ ̀ mh-am-‰-ßƒ Fs¥√mw?

hni-Z-am-°p-I.

26. EXp-]¿Æ≥ ˛ IYm-]m{X \ncq-]Ww sNøp-I.

27. \f-t\mSp Za-b¥n Xs‚ \nc-]-cm-[nXzw shfn-s∏-Sp-Øp-∂-sX-ß-s\?

28. imIp-¥fw c≠m-a-¶-Øn¬ {]W-b-kp-c-`n-e-bmb iIp-¥-f-bpsS at\m-hym-]mcw h¿Æn-®n-cn-°p-

∂Xv F{]-Im-c-amWv?

29. ""hnc-ltam ItTm-cw, IS-en-Xp-ho-X-Km-[-]mcw'' ˛ Cu ]cn-tZ-h-\-Øn\p ]n∂n-ep≈ am\-kn-I-hyY

A\m-h-cWw sNøp-I.

30. "\f-N-cnXw B´-°-Ybpw' "A`n-⁄m-\-im-Ip-¥fw' \mS-Ihpw \mS-Io-b-X-bn¬ ka-c-k-s∏-´p-t]m-

Ip-∂-sX-ßs\?

31. Zpjy-¥s‚ cmP-sIm-´m-c-Øn¬ FØnb im¿MvK-ch ˛ imc-Zz-X-∑m¿°v ]´Ww I≠-t∏m-gp-≠mb

A\p-`hw Imfn-Zm-k≥ Fßs\ h¿Æn-°p-∂p? (6×4=24)

Section D

IV. aq∂p-]p-d-Øn¬ Ihn-bmsX GsX-¶nepw c≠v tNmZy-Øn\v DØ-c-sa-gp-XpI 15 am¿°v hoXw

32. ""\f-N-cnXw Ac-ßnepw ]mT-Ønepw hnkva-b-ßƒ Xo¿ØXv Imhy-ssi-en-sIm-≠m-Wv.'' Cu {]kvXm-

h-\-tbmSv DZm-l-c-W-k-lnXw {]Xn-I-cn-°p-I.

33. "A`n-⁄m-\-im-Ip-¥fw' Imem-Xo-X-ambn hmbn-°-s∏-Sp-∂Xpw A\p-`-h-th-Zy-am-Ip-∂Xpw cN\m

kuµcyw sIm≠mtWm? hni-Z-am-°p-I.

34. Ncm-N-c-ßsf GtIm-Zc ktlm-Z-c-ß-fmbn ImWp∂ ImgvN-∏mSv imIp-¥fw \memw A¶sØ

Bkv]-Z-am°n hne-bn-cp-Øp-I.

35. ""\f-N-cn-X-Ønse `mj kwkvIr-X-am-Ip∂ sNºpw ae-bm-f-am-Ip∂ shfp-Øo-bhpw tN¿Øp-cp-

°nb Hcp sh¶-e-`m-j-bm-Wv.'' F∂ tIc-f-]m-Wn-\n-bpsS A`n-{]mbw ]mT-`m-KsØ ap≥\n¿Øn

N¿®-sN-øp-I. (2×15=30)
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Core Course III

19UPH341: ELECTRODYNAMICS

No. of credits: 3	 No. of instructional hours per week: 3

Course Outcome
•	 Understand the concepts and properties of electric and magnetic fields in vacuum and matter
•	 Understand the theory of electrostatics and magnetostatics
•	 Understand the classical electrodynamics based on Maxwell’s equations ,concepts and properties of 

electromagnetic wave propagation and emission
•	 Apply Maxwell’s equations to a variety of problems and solve problems involving the propagation and 

scattering of electromagnetic waves in a variety of media, calculation of fields, the motion of charged 
particles etc

•	 Demonstrate an understanding of the characteristics of electromagnetic radiation.
•	 Evaluate various circuits including L,C, R and to analyze their complete response 
•	 Apply various network theorems to determine the circuit response / behaviour

Unit 1-Electrostatic Field (10hrs)
Introduction*, Coulomb’s Law*, Electric field*, continuous charge distribution*Divergence and curl of 
electrostatic fields; Field lines, flux and Gauss’ law, the divergence of E, applications of gauss’s law, the Curl 
of E- Electric potential: Introduction to potential, Comments on potential, Poisson’s and Laplace’s equations, 
Potential of a localized charge distribution, electrostatic boundary.
Work and energy in Electrostatics: The work done to move a charge, the energy of a point charge distribution, 
The energy of a continuous charge distribution. 

Unit 2-Electrostatic fields in matter (10 hrs)
Polarization: Dielectrics, induced dipoles, Polarization, The field of a polarized object: Bound charges, 
Physical interpretation of bound charges, and the field inside a dielectric, Electric displacement: Gauss’s law 
in the presence of dielectrics, Boundary conditions 

Unit 3-Magnetostatics (8hrs)
Introduction*, The Biot-Savart law*, Ampere’s force law*, Magnetic torque,Magnetic flux and gauss’s law for 
magnetic fields, Magnetic vector potential, Magnetic intensity and Ampere’s circuital law, Magnetic materials. 

Unit 4-Electromagnetic Induction (8hrs)
Electromotive force: Ohm’s law; Electromagnetic induction: Faraday’s law, the induced electric field; 
Maxwell’s Equations:Electrodynamics before Maxwell, How Maxwell fixed Ampere’s law, Maxwell’s 
equations, Magnetic charge, Maxwell’s equations in matter, Boundary conditions.

Unit 5-Electromagnetic waves (6hrs)
Waves in one dimension: The wave equation, Electromagnetic waves in vacuum: The wave equationfor E and 
B, Monochromatic plane waves, Energy and momentum in electromagnetic waves. 

Unit 6-Transient currents(4hrs) 
Growth and decay of current in LR and CR circuits-Measurement of high resistance by leakage. Charging and 
discharging of a capacitor through LCR circuit. 

Unit 7-Alternating current (4 hrs) 
AC through series LCR (acceptor circuit) and parallel LCR circuit (rejecter circuit)- Q- factor, Power inAC-
power factor - AC bridges Maxwell’s L/C bridge and Owens’s bridge. 

Unit 8-Circuit Theory (4 hrs) 
Ideal voltage and current sources- Thevenin’s and Norton’s theorems, Maximum power transfer theorem 
* Revision topics 

Books for study 
1.	 Electrodynamics - David J Griffith (PHI 3rd edition) 
2.	 Electricity and Magnetism-Murugesan (S.Chand& Co.) 
3.	 Electricity and Magnetism -_K.K.Tiwari (S.Chand& Co.) 
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Reference Books 
1.	 Electromagnetic theory fundamentals- Bhag Guru and HuseyinHizirogulu (Cambridge University Press 

2nd edition) 
2.	 Electricity and Magnetism – E.M. Purcell, Berkley Physics course, Vol.2 (MGH) 
3.	 Electricity and Magnetism – J.H. Fewkes& John Yarwood (University t u t o r i a l press 
4.	 Electricity and Magnetism- D.C.Tayal (Himalaya Publishing Co) 
5.	 Electricity and Magnetism_ - Muneer H. Nayfeh& Norton K. Bressel (John Wiley & Sons) 
6.	 Classical Electrodynamics- Walter Greiner (Springer International Edition) 
7.	 Electromagnetic waves and radiating systems-Jordan &Balmain (PHI) 
8.	 Electromagnetics, B.B.Laud (Wiley Eastern Ltd.2nd edition)
9.	 Introduction to electrodynamics-Reitz &Milford (Addison Wesley)
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MODEL QUESTION PAPER
19UPH341: ELECTRODYNAMICS

Time : 3hr	 Total mark :80

Section A (Answer all questions; one mark each)
1.	 R.M.S value of house hold ac is 220V. What is the peak value?
2.	 State the unit of entropy.
3.	 Define thermal conductivity.
4.	 What is Wien’s law?
5.	 What is Clausius inequality?
6.	 Why a series LCR circuit is called an accepter circuit?
7.	 State Thevenin’s network theorem
8.	 What is Poynting’s vector?
9.	 What is an ideal current source?
10.	What is meant by dielectric constant?

(1x 10 = 10 Marks)
Section B (answer any eight. Two mark each)

11.	Derive the expression for average power in a series LCR circuit. What is power factor? 
12.	Define sharpness of resonance and quality factor of an LCR circuit
13.	 Write the expression for energy and momentum in electromagnetic waves.
14.	 State and explain maximum power transfer theorem.
15.	Obtain Poisson’s relation for electric field. 
16.	Distinguish between emf and pd.
17.	What is meant by electrostatic shielding?
18.	What is meant by atomic polarizability? 
19.	What is meant by induced dipole?
20.	What are bound charges?
21.	What is meant by linear dielectrics?
22.	What is the concept of ‘magnetic charge’?

(2x 8 = 16 Marks)
Section C (Answer any six. Four mark each)

23.	A resistance of 10Ω, an inductance of 0.2 H and a capacitance of 100µF are connected in series across a 
200V, 50 Hz supply main. Find the impedance and current in the circuit.

24.	Find the capacitive reactance of a 15µF capacitor at 2000Hz. Calculate the inductance required to produce 
series resonance with the capacitor at this frequency.

25.	Find the current in 8Ω resistor using Norton’s theorem. Assume that the battery has no internal resistance.

		

 

  6Ω   9V 

  3Ω   5Ω 

  8Ω 

  A 

  B 

26.	Determine the current through 2Ω resistance galvanometer in the Wheatstone’s bridge using Thevenin’s 
theorem. Assume that the battery has no internal resistance 

	
27.	Calculate the electric field intensity due to a line charge of density 5mc/m at distanceof 6 cm in free space.
28.	Calculate the electric potential at a far away point from an electric dipole of charge q and length ‘d’.
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29.	A system of two charges was found have 5N force between them in free space. What would be the force if 
the system is placed in a medium of dielectric constant 20?

30.	Find the electric field produced by a uniformly polarized sphere of radius R.
31.	A metal sphere of radius ‘r’ carried a charge Q surrounded by a dielectric of permittivity ‘ε’ by a thickness 

‘d’. Find the potential at the centre of the saphere?
(6x 4 = 24 Marks)

Section D (Answer any two. 15 marks each)
32.	Explain the following methods to find the self inductance of a coil. (a) Maxwell’s Bridge and (b) Owen’s 

Bridge
33.	 Derive the expression for current and impedance in (a) series LCR circuit and  (b) parallel LCR circuit. 

Draw the phasor diagram showing voltages and current 
34.	Explain the Lorentz Drude theory of electrical conductivity
35.	 Briefly explain the electrostatic boundary conditions 

(2x 15 = 30 Marks)
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Complementary Course V

19UMM331.1: Calculus and Linear Algebra

No. of Credits: 4	 Instructional hours per week: 5

Aim: 
To familiarize students with ordinary differential equations, vector integration, Fourier series and basic linear 
algebra.

Course outcome:
Students will acquire necessary skills for applying differential equations in real life situations and analyzing 
wave motion etc. by Fourier series.

Module 1 : Ordinary Differential Equations	 (30 Hours)
First order ordinary differential equations : General form of solution, First-degree first order equations 
(Separable-variable equations; exact equations; inexact equations, integrating factors; linear equations; 
homogeneous equations; isobaric equations; Bernoullis equation; miscellaneous equations) Higher-degree 
first-order equations (Equations solvable for p; for x; for y; Clairaut’s equation )
Higher-order ordinary differential equations : Linear equations with constant coefficients, (Finding the 
complementary function yc(x); finding the particular integral yp(x); constructing the general solution yc(x) 
+ yp(x); linear recurrence relations). Linear equations with variable coefficients (The Legendre and Euler 
linear equations; exact equations; partially known complementary function; variation of parameters; Green’s 
functions; canonical form for second-order equations)
General ordinary differential equations - Dependent variable absent; independent variable absent; non-linear 
exact equations; isobaric or homogeneous equations; equations homogeneous in x or y alone; equations having 
y = Aex as a solution
Chapter 14 and chapter 15(exclude 15.1.5) of text [1].
More exercises related to the topics in this module can be found in chapter 1, 2 and 3 of reference [3],  which 
is not to be included in ESE.

Module 2 : Vector Integration - Line, surface and volume integrals	 (18 hours)
Evaluating line integrals; physical examples; line integrals with respect to a scalar Connectivity of regions, 
Greens theorem in a plane, Conservative fields and potentials, Surface integrals, Evaluating surface integrals; 
vector areas of surfaces; physical examples, Volume integrals, Volumes of three-dimensional regions, Integral 
forms for grad, div and curl, Green’s theorems; other related integral theorems; physical applications, Stokes 
theorem and related theorems, Related integral theorems; physical applications
Chapter 11 of text [1].
More exercises related to the topics in this module can be found in chapter 3 of reference [2],  which is not to 
be included in ESE.

Module 3 : Fourier series	 (18 Hours)
Basic definition, Simple Harmonic Motion and Wave Motion; Periodic Functions, Ap-plications of Fourier 
Series, Average Value of a Function, Fourier Coefficients, Dirichlet Conditions, Complex Form of Fourier 
Series, Other Intervals, Even and Odd Functions, Fourier Transforms
Chapter 7 (excluding sections 10 and 11) of text [2].
More exercises related to the topics in this module can be found in chapter 11 of reference [3],  which is not 
to be included in ESE.

Module 4 : Basic Linear Algebra	 (24 Hours)
Matrices and row reduction, Determinants, Cramer’s rule for solving system of equations, vectors, lines 
and planes, linear combinations, linear functions, linear operators, linear dependence and independence, 
special matrices like Hermitian matrices and formulas, linear vector spaces, eigen values and eigen vectors, 
diagonalizing matrices.
Chapter 3 (sections 1 to 11) of text [2]
More exercises related to the topics in this module can be found in chapter 7 and 8 of reference [3],  which is 
not to be included in ESE.
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Note: In all modules, proofs of theorems are to be omitted

Texts
Text 1 : K F Riley, M P Hobson, S J Bence. Mathematical Methods for Physics and Engineering, 3rd Edition, 
Cambridge University Press
Text 2 : Mary L Boas. Mathematics Methods in the Physical Sciences, 3rd Edition, Wiley

References
Ref. 1 : H Anton, I Bivens, S Davis. Calculus, 10th Edition, John Wiley & Sons
Ref. 2: George B Arfken, Hans J Weber, Frank E Harris. Mathematical Methods for Physicists, 7th Edition, 
Academic Press
Ref. 3 : Erwin Kreyszig. Advanced Engineering Mathematics, 10th Edition, Wiley-India
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Model Question Paper 
19UMM331.1: Calculus and Linear Algebra 

Time 3 hours                        Max marks :80 
 

Section -1 
(All the 10 questions are compulsory. They carry 1 mark each) 

1.Check the exactness of the equation (3x+y)dx+xdy=0 
2.Write the general form of isobaric equation. 
3.Write the canonical form of a second order equation. 
4.Prove that div 𝑟̅𝑟 =3. 
5.Check whether F(x,y)=(6xy-y3)i+(4y+3x2-3x2y)j is solenoidal. 
6.Find the average value ofsin2nx  on(-𝜋𝜋,𝜋𝜋) 
7.What are the Fourier co efficient of an odd function f(x) in the interval (-l,l) 
8.Define unitary and Hermitian matrices. 

9.Find the rank of the matrix  �
1 1 2
2 4 6
3 2 5

� 

10.Show that the product of any matrix with its transpose (ie,AAT)IS A  SYMMETRIC MATRIX. 
           (10X1=10) 

Section II 
Answer any 8 questions from among the questions 11 to 22 .These questions carry 2 marks each. 
11.Solve y=px+p2 
12.Find the complementary function of ���

��� + 2 ��
��

+ 5𝑡𝑡 = 𝑡𝑡� + 1 

13.Solve ��
��

+ 2𝑥𝑥𝑥𝑥 = 4𝑥𝑥 

14.Find the particular integral of �
��

��� − 2 ��
��

+ 𝑦𝑦 = 𝑒𝑒� 

15.Evaluvate  ∫ 𝐹𝐹�� .d𝑟̅𝑟,where 𝐹𝐹�=yi+xj   and C is thr curve y=x2 from (0,0)    to (1,1). 

16.Evaluate ∫ (1 + 𝑥𝑥𝑥𝑥�)𝑑𝑑𝑑𝑑�   from (0,0) to (1,1) along the line segment C represented by the    parametric 
equations x=t, y=2t  0 ≤ t ≤1. 
17. Show that curl curl curl curl(F)=-𝛻𝛻�𝑓𝑓 if F is solenoidal. 
18. Find the amplitude and velocity amplitude for the motion of a particle whose distance S from the origin 
is S=2Sin3tCos3t. 
19. What are the Dirichlet Conditions for the existence of the Fourier Series of a Periodic function. 
20. Check whether the functions 1,x,sinx are linearly independent or not. 
21. Show that the product of two unitary matrices is unitary. 
22. Find the eigen values and eigen vectors of M=�1 3

2 2�                                                       (8X2=16) 
Section 3 

Answer any 6 questions from among the following questions 23 to 31. These questions carry 4 marks 
each. 

23. Solve 𝑥𝑥𝑥𝑥� − 2𝑥𝑥𝑥𝑥 − 𝑦𝑦 = 0 
24. Solve 𝑥𝑥� ���

��� + 𝑥𝑥 ��
��

− 4𝑦𝑦 = 0 

25. Solve  4 𝑥𝑥� ���
��� + 4𝑥𝑥 ��

��
+ (𝑥𝑥� − 1)𝑦𝑦 = 0 

26. Show that the area of a region R enclosed by a simple closed curve C is �
� ∫ 𝑥𝑥𝑥𝑥𝑥𝑥 − 𝑦𝑦𝑦𝑦𝑦𝑦�  

27. If u and v are scalar point functions and 𝐹𝐹� is a vector point function such that u𝐹𝐹�=∇𝑣𝑣 , prove that  𝐹𝐹�.curl 
𝐹𝐹�=0. 
28. Expand f(x)=� 0   𝑜𝑜 < 𝑥𝑥 < 𝑙𝑙

1   𝑙𝑙 < 𝑥𝑥 < 2𝑙𝑙  as a Fourier series of Period 2l. 

29.Find the fourier series of f(x)=|𝑥𝑥|    ��
�

< 𝑥𝑥 < �
�
. 

30.Find the eigen values and eigen vectors of the matrix �
2 0 2
0 2 0
2 0 −1

� 
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31.Solve the system of equations by row reducing the matrix x-2y+3z=0  ,2x+2y-3z=0,x+4y-6z=0. 
                                                                                                                                               (6X4=24) 

 
Section IV 

Answer any two questions from among the questions 32 to 35.These questions carry 15 marks each. 
32.Use guass function to solve the differential equation ��

��
+ 𝑦𝑦 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥 subject to the boundary condition 

y(0)=y(1)=0. 
33.a) Show that ∇2f(r)= f ''(r)+�

�
 f ' (r) where r=|𝑟̅𝑟|  and 𝑟̅𝑟=xi+yj+z𝑘𝑘� 

b)   Show that ∇x∅𝐹𝐹�=∅(∇X𝐹𝐹�)+∇∅X𝐹𝐹�,  ∅ is a solenoid function and 𝐹𝐹� is a vector valued function . 

34. Given f(x)= �  
𝑥𝑥       0 ≤ 𝑥𝑥 ≤ 𝑙𝑙

2 − 𝑥𝑥   1 < 𝑥𝑥 < 2
0         𝑖𝑖𝑖𝑖 𝑥𝑥 ≥ 2

 

a) Find cosine transform of f(x) and use it to write f(x) as an integral. Also using it evaluate 

∫
���� � ����  �� 

��
∞

� 𝑑𝑑𝑑𝑑 
b) Let f(t)=𝑒𝑒���  on (-π,π). Expand f(t) as a complex exponential Fourier series of period 2 π (assume 

𝜔𝜔 ≠ 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 ) 

35. Diagonalize the matrix 𝑀𝑀 = �
1 −4 2

−4 1 −2
2 −2 −2

�  

                                                                                                                                             (15X2=30) 
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Complementary Course VI

19UCH331.1: PHYSICAL CHEMISTRY- II

No. of credits: 3	 No. of instructional hours per week: 5

Total hours: 54

Course outcome
CO1: To impart an idea about gaseous and crystalline state
CO2: To get an understanding of the basics of conductometric titration and electrochemistry
CO3: To inculcate an overview of photochemical reactions and rate of chemical reactions
CO4: To impart knowledge on fuel cells
CO5: To learn the basics of group theory

Module I- Gaseous State 								        9hrs
Maxwell’s distribution of molecular velocities (No derivation) average, most probable and rms velocities, collision 
number and collision frequency, mean free path, deviation of gases from ideal behaviour – Boyle temperature, 
derivation of vander waals constants and critical constants – Law of corresponding states – reduced equation of state, 
Joule Thomson effect, liquefaction of gases – Linde’s and claude’s processes

Module II – Crystalline State 								       9hrs
Isotropy and anisotropy – symmetry elements in crystals – the seven crystal systems. Miller indices, Bravais lattices, 
primitive, bcc and hcc of cubic crystals – Representation of lattice planes of simple cubic crystal - Density from cubic 
lattice dimension – calculation of Avogadro number - Bragg equation, diffraction of X rays by crystals – single crystal 
and powder method. Detailed study of structures of NaCl and KCl crystals.

Module III - Electro Chemistry 							       9hrs
Transport number – definition, determination by Hittorfs method and moving boundary method, application of 
conductance measurements. Conductometric titrations involving strong acid – strong base, strong acid – weak base, 
weak acid – strong base and weak acid – weak base.
EMF – Galvanic cells, measurement of emf, cell and electrode potential, IUPAC sign convention, Reference electrodes, 
SHE and calomel electrode, standard electrode potential, Nernst equation, anion and cation reversible electrodes, 
redox electrode with examples, quinhydrone electrode, glass electrode concentration cell without transference, 
potentiometric titration, Fuel cells:  H2 – O2 and hydrocarbon – O2 type.

Module IV – Catalysis and Photochemistry							       9hrs
General  Characteristics of catalytic  reactions. Different types of catalysis – examples – theories of catalysis (Outline of 
intermediate compound formation theory and adsorption theory). Enzyme catalysis – Michaelis-Menten mechanism.
Photochemistry:- Laws of Photochemistry, Grothus – Drapter law, Beer Lambert’s law, Einstein’s laws, quantum yield, 
H2 – Cl2 reaction, H2 – Br2 reaction – Fluorescence and phosphorescence, chemiluminescence and photosensitization.
Module – V: Chemical Kinetics 							       9 Hrs
Rates of reaction, various factors influencing rates of reactions – order and molecularity – Zero, first, second and 
third order reaction, derivation of integrated rate equation, fractional life time, units of rate constants, influence of 
temperature on reaction rates. Arrhenius equation, calculation of Arrhenius parameters – collision theory of reaction 
rates.

Module VI-Group theory 								        9 Hrs
Group theory- elements of symmetry- proper and improper axis of symmetry- plane of symmetry-center of symmetry- 
identity elements, combination of symmetry elements-point group- C2v, C3v and D3h- group multiplication table of 
C2v- determination of point group of simple molecules like water, NH3, BF3

References
1.	 Principles of physical chemistry-Puri, Sharma and Pathania, Vishal Publishing Co., 2007
2.	 Advanced physical chemistry-Gurudeep Raj, Goel Publishing House, 2009.
3.	 Physical chemistry- PW Atkins,Oxford University Press, 2014.
4.	 Physical chemistry-F Daniel and R A Alberty, Wiley, 1955.
5.	 Physical chemistry-E A Moelwyn, Franklin Book, 1964.
6.	 Introduction to solids- L V Azaroff, McGraw Hill, 1960.
7.	 Solid state chemistry- N B Hannay, Prentice Hall, 1967.
8.	 Group theory in chemistry-V Ramakrishnan and M S Gopinathan, Vishal, 2013.
9.	 Group theory and its applications in chemistry- A Salahuddin kunju and G krishnan, PHI Learing, 2015.
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MODEL QUESTION PAPER
19UCH331.1: PHYSICAL CHEMISTRY- II

Time: Three Hours	 Maximum Marks: 80
SECTION A

(Answer all questions. Each question carries 1 mark)
1.	 What is the ratio of observed molar volume to ideal molar volume ?
2.	 Define Boyle temperature?
3.	 How many unit cell are possible in cubic crystal?
4.	 Why amorphous solids are said to be isotropic?
5.	 In a Galvanic cell electron flows from ……… to ………
6.	 What is the potential of SHE?
7.	 What is the quantum yield of H2-Cl2 reaction?
8.	 Define chemiluminescence
9.	 What is the order of the reaction with rate constant 2x10-2 molL-1s-1

10.	 NH3 belongs to which point group?
SECTION B

(Answer any eight questions. Each question carries 2 mark)
11.	 Define critical temperature and explain its significance?
12.	 What is virial equation of states?
13.	 Explain the term Space lattice and Unit cell.
14.	 Both NaCl and KCl have fcc structures but KCl behaves towards X-rays like simple cubic lattice. Why?
15.	 What is liquid junction potential? How can it be eliminated?
16.	 What are reference electrodes? Give their significance?
17.	 State Einstein’s law of photochemical equivalence?
18.	 Give a brief account of IUPAC sign convention.
19.	 What is meant by autocatalysis?
20.	 Define order and molecularity of a reaction?
21.	 A substance decomposes following first order kinetics. The half life period of a reaction is 35 minutes. What is the 

rate constant of the reaction?
22.	 What is meant by point group?

SECTION C
(Answer any six questions. Each question carries 4 mark)

23.	 What is the law of corresponding states? How is it derived from the vander waal’s equation?
24.	 Calculate the constants a and b, if Tc=31 0C, Pc=72.8 atm and R=0.082 lit atm/K?
25.	 What are the Miller indices? How are they determined?
26.	 EMF of a standard Daniel Cell is 1.01832 V at 298 K. Temperature coefficient of the cell is 5 x10-5  V/K. Calculate 

ΔG, ΔH, and ΔS of the cell reaction?
27.	 Write a brief note on Calomel electrode?
28.	 State and explain Beer-Lambert’s law? What are its limitations?
29.	 Explain pseudo order reactions with suitable examples?
30.	 Give the group multiplication table for C2V
31.	 Explain the different symmetry elements?

SECTION D
(Answer any two questions. Each question carries 15 mark)

32.	 (i) Explain Linde’s and Claude’s method of liquefaction of gases?
(ii) Do all gases obey gas laws? Discuss some experimental results to explain the deviation and point out the causes 
which account for this behavior?
(iii) Explain the terms: collision frequency and collision diameter.

33.	 (i) Derive Bragg’s equation for the diffraction of of X-rays by crystal lattice? How is this equation used in elucidating 
the crystal structure?
(ii) In fcc lattice of NaCl the distance between Na+ and Cl- ions is 281 pm and the density of NaCl is 2.165g/cm3. 
Compute Avogadro’s no. from the given data. The molar mass of NaCl is 58.5g/mol.
(iii) Assign the point groups of the molecule BF3 and H2O

34.	 (i) Write a brief note on fuel cells? (ii) State and explain Nernst equation (iii) Explain the principle of potentiometric 
titrations?

35.	 (i) What is catalysis? What are the general characteristics of catalyst? (ii) Derive an expression for rate constant of 
a first order reaction? (iii) Explain the influence of temperature on reaction rates?
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Semester IV
Language Course VIII

19UEN411.1: READINGS IN LITERATURE II

No of Credits:4	 No of hours: 90 (5 per week)

COURSE OUTCOME
On completion of the course, the students should be able to:
1.	 Understand and appreciate literary discourse.
2.	 Look at the best pieces of writings in English critically.
3.	 Analyze literature as a cultural and interactive phenomenon. 
4.	 Learn the English language through literature
5.	 Understand the aesthetic, cultural and social aspects of global literature.
6.	 Analyze and appreciate literary texts in the global context.
7.	 Learn structures of the English language through the text.

Module 1: Poetry
Module 2: One-Act Play
Module 3: Prose
Module 4: Fiction

COURSE MATERIAL
Module 1: Poetry 
1.	 William Shakespeare		  : Sonnet 30
2.	 John Keats				   : Ode to a Nightingale
3.	 Robert Frost			   : Mending Wall
4.	 David Malouf			   : The Bicycle
5.	 Maya Angelou			   : Poor Girl
6.	 Gabriel Okara			   : Once Upon a Time

Module 2: One-Act Play
1.	 Anton Chekhov			   : The Marriage Proposal

Module 3: Prose 
1.	 E. V. Lucas			   : Bores
2.	 Jawaharlal Nehru			   : A Glory has Departed
3.	 Bertrand Russell			   : How to Escape from Intellectual Rubbish

Module 4: Fiction – Short stories 
1.	 Charles Lamb and Mary Lamb	 : Tales from Shakespeare - King Lear
2.	 Charles Lamb and Mary Lamb	 : Tales from Shakespeare – Merchant of Venice
3.	 O. Henry				    : Retrieved Information
4.	 A.J. Cronin			   : Two Gentlemen of Verona

Core Text: 
Sadasivan, Leela. Perspectives in Literature. Foundation Books 2015

Further Reading
1.	 Abrams, M.H. A Glossary of Literary Terms (Rev. ed.) 
2.	 Hobsbaum, Philip. Metre, Rhythm and Verse Form: The New Critical Idiom. Indian Reprint. Routledge, 

2007. 
3.	 Prasad, Birjadish. A Background to the Study of English Literature. Macmillan, 2012.
4.	 Wainwright, Jeffrey. Poetry: The Basics. Indian Reprint. Routledge, 2009. 
5.	 Hudson, W.H. An Introduction to the Study of English Literature. Maple Press. 2012. 
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MODEL QUESTION PAPER
19UUEN411.1: Readings in Literature II

Time: Three hours								        Maximum Marks: 80

Section-A
Answer all the questions, each in a word or a sentence. Each question carries 1 mark. 

1.	 Who is Lancelot Gobbo?
2.	 Who is the illegitimate son of the Earl of Gloucester?
3.	 Who does Nehru refer to in “We have failed to protect”? 
4.	 Why does Keats wish for a “draught of vintage”?
5.	 A foundation stone of a bore is ____________.
6.	 What is the attitude of the poet towards the bicycle? 
7.	 What was the reason for the tourist’s interest in the two boys?
8.	 Why was Jimmy Valentine imprisoned?
9.	 What happens after Natalia accepts the marriage proposal?
10.	What does the poet mean by the terms “unlearn” and “relearn”?

(10 x 1 = 10 marks)
Section-B

Answer any eight questions, each in a short paragraph not exceeding 50 words. Each question carries 2 marks. 
11.	What was the contract that Shylock made Antonio sign before giving him the loan?
12.	Write a brief note on the storm scene in ‘King Lear’. 
13.	What is the greatest asset of a Bore? 
14.	How did the brothers help to defeat the German army in ‘Two Gentlemen of Verona’?
15.	What is the “gap” that the poet refers to in ‘Mending Wall’?
16.	What is Ivan’s outlook towards lottery and luck?
17.	What is the mistake that Aristotle made according to Russell?
18.	Why does the poet say that his “grievances” are foregone?
19.	Do you think nostalgia is the predominant theme in the poem, “Once Upon a Time”? 
20.	Who is Mid-May’s eldest child? 
21.	What is the divine quality that Gandhi possessed? 
22.	Why did Lomov visit his neighbour?

(8 x 2 = 16 marks)
Section-C

Answer any six questions in about 100 words. Each question carries 4 marks. 
23.	Describe the first meeting between Lomov and Natalia?
24.	Comment on the role of the Fool in ‘King Lear’. 
25.	How does the story of ‘The Two Gentlemen of Verona’ give promise of greater hope for human society?
26.	Nehru feels Gandhi does not need any monument in bronze. Why?
27.	What are the two ways of avoiding fear in ‘How to Escape from Intellectual Rubbish’?
28.	What are the two opposing ideas of the two neighbours? 
29.	Comment on the phrase ‘Once Upon a Time’ as the title and the opening line of the poem.  
30.	Do you think money exercises power and has an adverse effect on personal relationships in ‘The Lottery 

Ticket’? 
31.	Trace the elements of a farce in ‘The Marriage Proposal’? 

(6 x4 = 24 marks)
Section-D

Answer any two of the following, each in about three hundred words. Each question carries 15 marks. 
32.	How does Maya Angelou treat the themes of love and deception in ‘Poor Girl’?
33.	Discuss how the theme of ingratitude is treated in the play, ‘King Lear’. 
34.	What are the ways suggested by Russell to escape from “intellectual rubbish”. 
35.	In ‘The Proposal’ by Anton Chekhov, what idea does each of the characters represent?

(15 x 2 = 30 marks)
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Language course IX (Additional Language IV)

19UFR411.1: CULTURE & CIVILIZATION

No of Credits: 4	 No of hours: 5 Hrs/week

COURSE OBJECTIVES:
1.	 To acquaint the students with French culture and civilization.
2.	 To comprehend, compare and understand better the civilization of one’s native place.

COURSE OUTCOMES:
The students would be able to comprehend French culture and civilization and thereby be able to compare and 
grasp better the civilization of one’s native place.  

SYLLABUS:
NAME OF TEXT : ECHO-A1 méthode de français
Authors: J. Girardet & J. Pecheur
Publisher: CLE INTERNATIONALE
•	 Leçon- 9 : Souvenez-vous !  (Pages : 86 -93)
•	 Leçon – 10 : On s’appelle ? (Pages : 94 – 101)
•	 Leçon – 11 : Un bon conseil ! (Pages : 102 – 109) 
•	 The following topics on Kerala culture with special emphasis on festivals, tourist centres, cuisine and 

cities are to be asked as short essays and long essays.
»» L’Onam – la fête unique du Kerala
»» Le Vishou,
»» Une ville touristique favori du Kerala 
»» Le Kerala – Le Pays du Dieu
»» L’importance touristique du Kerala
»» Un écrivain célèbre du Kerala
»» Un plat traditionnel du Kerala

Reference books :
1.	 Connexions – Niveau 1 By Régine Mérieux and Yves Loiseau
2.	 Le Nouveau Sans Frontières Vol I by Philippe Dominique
3.	 Panorama Vol I by Jacky Girardet
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MODEL QUESTION PAPER
19UFR411.1: CULTURE & CIVILIZATION

TIME: 3HRS	 MAX MARKS: 80
PART-A

Répondez à toutes questions suivantes:
1.	 Qui est le fils de votre père ?
2.	 Vous avez un ordinateur ?
3.	 Qu’est-ce que vous faites pour rester en contact avec vos amis ?
4.	 Nommez deux parties du corps ?
5.	 Quel numéro fait-on pour appeler les pompiers en France ?
6.	 Que faites-vous si vous avez perdu votre carte bancaire en France ?
7.	 Nommez un film français que vous avez regardé ?
8.	 Pourquoi utilisez-vous l’internet ?
9.	 Jusqu’à quand peut-on dire « Bonjour » en France ?
10.	En France, qu’est-ce que vous devez faire quand on vous fait un cadeau ?

(10x1=10)
PART-B

Répondez à 8 questions suivantes :
11.	Complétez en utilisant un pronom complément direct :

Leo : J’ai rencontré une fille sympa. Je ….. aime bien.
Marco : Tu ……vois souvent ?
Leo : Oui, Je ……appelle.  

12.	Remplacez les mots soulignés par un pronom complément direct ou indirect :
-- Tu connais la nouvelle ? Clémentine a quitté Antoine !
-- Elle a quitté Antoine quand ?
-- Il y a un mois. Elle a écrit une lettre à Antoine. Elle a dit à Antoine qu’elle allait vivre à Toulouse. 
-- Et les enfants ?
-- Elle a emmené les enfants.

13.	Mettez les verbes entre parenthèses a l’imparfait :
« A Paris. J’(avoir) une chambre dans le Quartier Latin. J’(étudier) a l’Ecole de médecine. C’(être) 
une belle époque. Le soir, nous (danser) a la Huchette. 

14.	Mettez les verbes suivants à l’imparfait :
a.	 Connaitre : Elle ……….
b.	 Lire : Je ……….
c.	 C. habiter : Nous ……..
d.	 Regarder : Vous ………

15.	Répondez : 
a.	 Vous jouez encore au football ?
b.	 Vous lisez encore des bandes dessinées ?

16.	Vous êtes en vacances en France. Que faites-vous dans les situations suivantes :
a.	 Dans la rue, une voiture brule.
b.	 Vous avez perdu votre carte bancaire.

17.	Faites des phrases avec « Souvent » et « Quelquefois » :
18.	Transformez les mots ci-dessous aux mots de la répétition :

a.	 Faire
b.	 Lire
c.	 Prendre
d.	 Dire

19.	Donnez deux raisons pour lesquels vous utilisez l’ordinateur. 
20.	Rédigez un court message pour votre répondeur.
21.	Peut-on vivre sans le téléphone portable ? Exprimez votre avis.
22.	Ecrivez deux phrases pour présenter des actions que vous avez déjà faites :

Ex : J’ai déjà mangé des escargots !	 (8x2=16)
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PART-C
Répondez à 6 questions suivantes :

23.	Mettez le récit suivant au passé. Utilisez le passé composé et l’imparfait :
« Nous allons au bord de la mer pour le week-end. Il fait chaud. Il y a beaucoup de monde. Je prends 
un bain. Puis, avec mon frère, nous faisons du surf. Le soir, nous sommes fatigues. » 

24.	Répondez en utilisant un pronom :
Ex : Vous apprenez bien le vocabulaire ?  Oui, je l’apprends.

a.	 Vous faites les exercices ?  Oui, Je …………..
b.	 Vous regardez la chaine française TV5 ?  Oui, Je ……………
c.	 Vous regardez les films ?  Oui, Je …………………
d.	 Vous comprenez les acteurs ?  Non, Je …………….

25.	Rapportez le dialogue :
Ex : Lisa dit à Paul qu’elle a envie de sortir…
Lisa : J’ai envie de sortir.
Paul : Ou tu veux aller ?
Lisa : Je voudrais aller danser. Tu veux venir ?
Paul : Je suis fatigué.
Lisa : Je ne veux pas sortir seule.
Paul : Appelle Marie.

26.	Dites ce qu’ils sont en train de faire, ce qu’ils viennent de faire, ce qu’ils vont faire :
a.	 Paul part en vacances (arriver à la gare, monter dans le train, chercher sa place).
b.	 Marie va faire une course (sortir, acheter du pain, rentrer dans cinq minutes).

27.	Présentez votre voisin.
28.	Rédigez en quatre phrases les souvenirs de votre premier livre.
29.	Présentez un écrivain du Kerala que vous connaissez. 
30.	Présentez le film dernier que vous avez regardé.
31.	Une amie vous a prêté un livre il y a six mois. Elle vous le demande. Vous lui renvoyez ce livre avec 

un petit mot. Exprimez vos excuses, vos remerciements, votre plaisir d’avoir lu ce livre.
(6x4=24)

PART-D
Répondez à 2 questions suivantes :

32.	Faites un arbre généalogique de votre famille. Alors, présentez votre famille.
33.	Pourquoi le Kerala est appelé comme « Le Pays du Dieu » ?
34.	Décrivez une fête unique du Kerala.
35.	Vous décidez de quitter votre travail ou d’arrêter vos études. Vous avez d’autres projets. Vous 

rencontrez un(e) ami(e) et vous parlez de ces projets.
(2x15=30)



90

Language course IX (Additional Language IV)

19UHN411.1: DRAMA, TRANSLATION & COMMUNICATIVE HINDI

No of Credits: 4	 No of hours: 5 Hrs/week

Aims of the Course / Objectives
To appreciate and analyze the dramatic elements in literature. To understand the distinct features of Hindi 
Drama. To understand the process of translation and the qualities of a translator. To familiarize official 
correspondence  in Hindi. Learn Hindi for effective communication. To familiarize the technical terms used 
in offices.

Course Outcome
Understanding the Drama ‘Nepatya Rag’ written by Mira Kaanth in context of struggle for independence of 
women in patriarchal society. Students got scope to gain knowledge about the forms of exploitation faced by 
women in feudalistic system. To develop communication skills in Hindi. Get jobs for their livelihood. 

Module 1
Drama
Prescribed textbook – ‘Nepathya Rag’ by Mira Kaanth
	 Published by Bharatheey Gyanpeeth, New Delhi

Module 2
Translation
Textbook – ‘Anuvad evam Vyavaharik patra vyavahar’
	 By Prof. Vanaja K. V
	 Published by Govind Prakashan Mathura
	 (Passages 1 to 8 should be studied.)

Module 3 
Communicative Hindi
Patravyavahar
	 Text: ‘Anuvad evam Vyavaharik patra vyavahar’  By Prof. Vanaja K. V
	 Published by – Govind Prakashan, Mathura
	 (Invitation letter, Leave letter, Letter to (Father, Son, Friend), Application letter for employment, Letters  
	 regarding orders, Letters of enquiry and Letters of complaint).
Technical Terminology
	 Prescribed Textbook – Anuvad Evam Vyavaharik Patra Vyavahar
	 Prof, Vanaja K V
	 Published by – Govind Prakashan, Mathura
Varthalap
	 Text: ‘Bolchal ki Hindi’
	 By Dr Susheela Gupt
	 Published by Lok Bharati Prakashan
	 (Chapters 2 to 16 should be studied)

Books to General Reading
1.	 Samakaleen Hindi Natak aur Rangmanch
			   Dr. Narendra Mohan
			   Vani Prakashan
2.	 Hindi Natak	 -		  Dr. Bachan Singh
				    Radhakrishna Prakashan
3.	 Sattothar Hindi Natak	 -		  Dr. K.V. Naryana Kurup
				    Lokbharati Prakashan
4.	 Anuvad Sidhanth aur Prayog – 	Dr. G. Gopinathan
				    Lokbharati Prakashan
5.	 Patravyavahar Nirdeshika	 -	 Bholanath Thivari
			   Vani Prakashan
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FATIMA MATA NATIONAL COLLEGE (AUTONOMOUS), KOLLAM
Fourth Semester B.A/B.Sc Degree Examination

Language Course (Additional Language IV) - HINDI
19UHN 411.1   Drama, Translation and Communicative Hindi

(2019 Admission onwards)

Time : 3 Hrs. Max.Marks : 80

I. BEò ¶É¤nù ªÉÉ ́ ÉÉCªÉ ̈ Éå =iiÉ®ú Ê±ÉÊJÉB?

1. ¨ÉÒ®úÉ EòÉxiÉ EòÉ VÉx¨É Eò½þÉÄ ½Öþ+É?

2. ¨ÉÉ±É´ÉMÉhÉxÉÉªÉEò Ê´ÉGò¨ÉÉÊnùiªÉ Eäò xÉ´É®úixÉÉå ¨Éå +ÉªÉÖ́ Éænù Eäò Ê´ÉuùÉxÉ EòÉèxÉ lÉä?

3. ´É®úÉ½þ Ê¨ÉÊ½þ®ú ÊEòºÉ MÉÉÄ́ É Eäò ÊxÉ´ÉÉºÉÒ ½èþ?

4. ºÉÖ¤ÉxvÉÖ ¦É]Âõ]õ EòÉä JÉxÉÉ {ªÉÉ®ú ºÉä CªÉÉ {ÉÖEòÉ®úiÉÒ lÉÒ?

5. ÊEòºÉxÉä "EÖò¨ÉÉ® ºÉ¨¦É´É¨ÉÂ' EòÒ ®úSÉxÉÉ EòÒ?

6. "¤ÉÞ½þiÉ-VÉÉiÉEò' OÉÆlÉ Eäò ®úSÉÊªÉiÉÉ EòÉèxÉ ½èþ?

7. <ÊiÉ½þÉºÉ EòÒ {É½þ±ÉÒ ̈ ÉÊ½þ±ÉÉ VªÉÉäÊiÉ¹ÉÒ EòÉèxÉ lÉÒ?

8. "iÉiÉ: ÊEò¨É' ÊEòºÉEòÉ ={ÉxªÉÉºÉ ½èþ?

9. ‘Casual Leave’ EòÉ Ê½þxnùÒ +xÉÖ́ ÉÉnù CªÉÉ ½èþ?

10. "ºÉÆPÉ ±ÉÉäEò ºÉä́ ÉÉ +ÉªÉÉäMÉ' EòÉ +ÆOÉäWÉÒ +xÉÖ́ ÉÉnù CªÉÉ ½èþ? (10×1=10 marks)

II. ÊEòx½þÓ +É`ö |É¶xÉÉå Eäò =iiÉ®ú {ÉSÉÉºÉ ¶É¤nùÉå ̈ Éå Ê±ÉÊJÉB?

11. ¨ÉÒ®úÉ EòÉxiÉ Eäò SÉÉ®ú xÉÉ]õEòÉå Eäò xÉÉ¨É Ê±ÉÊJÉB?

12. ¨ÉävÉÉ +{ÉxÉä EòÉªÉÉÇ±ÉªÉ ¨Éå CªÉÉå nÖù:JÉÒ ½èþ? =ºÉEäò +ÉìÊ¡òºÉ ¨Éå SÉ±É ®ú½þÒ "{ÉÉäº]õ ¨ÉÉìb÷xÉÇ |ÉÉì¤±É¨É' CªÉÉ ½èþ?

13. º´ÉÉºlªÉ Eäò ¤ÉÉ®äú ̈ Éå vÉx´ÉxiÉÊ®ú EòÒ ®úÉªÉ CªÉÉ ½èþ?

14. "ÊxÉvÉÇxÉ {ÉȪ û¹É' Eäò ́ Éä¹É ̈ Éå ́ É®úÉ½þ Ê¨ÉÊ½þ®ú ºÉä Ê¨É±ÉxÉä EòÉèxÉ +ÉªÉÉ lÉÉ? CªÉÉå?

15. ¨É½þÉnäù´ÉÒ VªÉÉäÊiÉ¹¨ÉiÉÒ JÉxÉÉ ºÉä CªÉÉ VÉÉxÉxÉÉ SÉÉ½þiÉÒ ½èþ?

16. ¨É½þÉ®úÉVÉ ¦ÉiÉÞÇ½þÊ®ú xÉä ºÉÆxªÉÉºÉ CªÉÉå º´ÉÒEòÉ®ú ÊEòªÉÉ lÉÉ?

17. Ê´ÉGò¨ÉÉÊnùiªÉ JÉxÉÉnäù́ ÉÒ EòÉä CªÉÉå ºÉ¦ÉÉºÉnù ¤ÉxÉÉxÉÉ SÉÉ½þiÉä ½éþ?

18. ´É®ú¯ûÊSÉ Eäò ºjÉÒ Ê´É¹ÉªÉEò oùÎ¹]õEòÉähÉ EòÉ {ÉÊ®úSÉªÉ nùÒÊVÉB?

19. ´É®úÉ½þ Ê¨ÉÊ½þ®ú xÉä +xÉÖ́ ÉÉnù EäòÊ±ÉB EòÉèxÉ-ºÉÒ ́ ªÉÉJªÉÉ nùÒ ½èþ?

20. xÉÉ]õEòEòÉ®ú ¨ÉÒ®úÉEòÉxiÉ EòÉ {ÉÊ®úSÉªÉ nùÒÊVÉB?

21. +ÆOÉäWÉÒ {ÉÉÊ®ú¦ÉÉÊ¹ÉEò ¶É¤nù Ê±ÉÊJÉB?

1. Accountant 2. Administration

3. Code 4. Notification

22. Ê½þxnùÒ {ÉÉÊ®ú¦ÉÉÊ¹ÉEò ¶É¤nù Ê±ÉÊJÉB?

1. +´É®ú ºÉÊSÉ´É 2. EòÉªÉÇGò¨É

3. |É¨ÉÉhÉ-{ÉjÉ 4. ºÉÊSÉ´ÉÉ±ÉªÉ (8×2=16 marks)
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III. ÊxÉ¨xÉÊ±ÉÊJÉÊiÉ JÉÆb÷Éå ºÉä ÊEòx½þÓ U½þ |É¶xÉÉå Eäò =iiÉ®ú 120 ¶É¤nùÉå ̈ Éå Ê±ÉÊJÉB?

JÉhb÷ "JÉ' ºÉä BEò |É¶xÉ EòÉ =iiÉ®ú +ÊxÉ´ÉÉªÉÇ ½èþ*

JÉhb÷ Eò

23. {ÉjÉ-±ÉäJÉxÉ Eäò ̈ É½þi´É {É®ú |ÉEòÉ¶É b÷ÉÊ±ÉB?

24. +ÉSÉÉªÉÇ ́ É®úÉ½þ Ê¨ÉÊ½þ®ú EòÒ SÉÊ®újÉMÉiÉ Ê´É¶Éä¹ÉiÉÉ+Éå {É®ú |ÉEòÉ¶É b÷ÉÊ±ÉB?

25. +É´É¶ªÉEò {ÉÖºiÉEòÉå EòÒ ¨ÉÉÄMÉ Eò®úiÉä ½ÖþB ´ÉÉhÉÒ |ÉEòÉ¶ÉxÉ, Ênù±±ÉÒ Eäò |ÉEòÉ¶ÉEò Eäò xÉÉ¨É {ÉjÉ Ê±ÉÊJÉB?

26. JÉxÉÉnäù́ ÉÒ EòÉä ºÉ¦ÉÉºÉnÂù ¤ÉxÉÉxÉä Eäò |ÉºiÉÉ´É {É®ú xÉ´É®úixÉÉå EòÒ |ÉÊiÉÊGòªÉÉ CªÉÉ lÉÒ?

27. ®úºÉÉä<Ç PÉ®ú ¨Éå ¨ÉÉÄ Eäò ºÉÉlÉ ¤ÉÉiÉSÉÒiÉ EòÉ xÉ¨ÉÚxÉÉ Ê±ÉÊJÉB?

28. "{É®úxiÉÚ... ªÉ½þ ÊxÉvÉÇxÉ {ÉȪ û¹É lÉÉ EòÉèxÉ.... ºÉÉ©ÉÉVªÉ EòÒ ÊSÉxiÉÉ ̈ Éå bÚ÷¤ÉÉ* PÉÖ]õxÉÉå ºÉä xÉÒSÉä iÉEò {É½ÖÄþSÉiÉä ́ Éä ½þÉlÉ CªÉÉ

ÊEòºÉÒ ÊxÉvÉÇxÉ Eäò lÉä?'' ºÉ|ÉºÉÆMÉ ́ ªÉÉJªÉÉ EòÒÊVÉB?

29. +xÉÖ́ ÉÉnù ÊEòºÉä Eò½þiÉä ½éþ? +xÉÖ́ ÉÉnù Eò®úiÉä ºÉ¨ÉªÉ ÊEòxÉ ÊEòxÉ ¤ÉÉiÉÉå {É®ú vªÉÉxÉ ®úJÉxÉÉ SÉÉÊ½þB?

JÉhb÷ "JÉ'

ÊxÉnæù¶É: Ê½þxnùÒ ̈ Éå +xÉÖ́ ÉÉnù EòÒÊVÉB

30. The government, however, cannot do everything by itself. So it looks to the

people for help. Infact, the most wonderful thing about our plans is the way

in which the people have come forward to improve their lives by working

together. By far, the best example of this is the community development

programme. This is the right step in the right direction. It will lead us to

progress and prosperity. On it depends the future of India to a large extend.

31. I am extremely glad to note the progress of Hindi in South India. A common

language for the whole of India is a necessity. There are many advantages in

making Hindi the national language. There is no possibility of Hindi endan-

gering the provincial languages. Hindi is a fine rope with which we can bind

the whole of India together. Some people complain that it is difficult to learn

other languages. But there is really no difficulty in that. You can find many

people in Europe knowing four or five languages, besides their mother tongue.

(6×4=24 marks)

IV. ÊEòx½þÓ nùÉä |É¶xÉÉå Eäò =iiÉ®ú 250 ¶É¤nùÉå ̈ Éå Ê±ÉÊJÉB?

32. JÉxÉÉ EòÉ SÉÊ®újÉ-ÊSÉjÉhÉ EòÒÊVÉB?

33. Eäò®ú±É Ê½þxnùÒ |ÉSÉÉ®ú ºÉ¦ÉÉ, ÊiÉ¯û´ÉxÉxiÉ{ÉÖ®ú¨É Eäò Ê½þxnùÒ Ê´É¦ÉÉMÉ ̈ Éå BEò +ÊiÉÊlÉ +vªÉÉ{ÉEò EòÉ {Énù JÉÉ±ÉÒ ½èþ* =CiÉ

{Énù ¨Éå +É{ÉEòÒ ÊxÉªÉÖÎCiÉ EäòÊ±ÉB ºÉÊSÉ´É Eäò xÉÉ¨É BEò {ÉjÉ Ê±ÉÊJÉB?

34. EòÉì±ÉVÉ ¨Éå Ê´ÉÊ¦ÉxxÉ ́ ªÉÎCiÉªÉÉå Eäò ºÉÉlÉ ¤ÉÉiÉSÉÒiÉ EòÉ xÉ¨ÉÚxÉÉ iÉèªÉÉ®úú EòÒÊVÉB*

35. "xÉä{ÉlªÉ ®úÉMÉ' xÉÉ]õEò Eäò xÉÉ¨ÉEò®úhÉ EòÒ ºÉÉlÉÇEòiÉÉ {É®ú Ê´ÉSÉÉ®ú EòÒÊVÉB? (2×15=30 marks)
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ska-Ã¿ 			   :	 IV
tImgvkv tImUv 		  :	 19UML 411.1	

emwtKzPv tImgvkv 	 :	 IX (Add lang:IV)	  

ka-b-{Iaw			  :	 BgvN-bn¬ 5 aWn-°q¿

					     (18×5= 90 aWn-°q¿)

s{IUn‰v 			   :	 4

`mjm-{]m-tbm-KnI ]T\w
]T-t\m-t±iyw	

1. hnZym¿∞n-I-fpsS Bi-b-hn-\n-a-b-tijn h¿≤n-∏n-°p-I.

2. HutZym-KnI/`c-W-Im-cy-ßfpw imkv{X-hn-j-b-ßfpw ae-bm-f-`m-j-bn-eqsS Ah-X-cn-∏n-°m-\p≈ Ign-

hp-m-Ip-I.

3. ae-bmf `mj ssIImcyw sNøp-tºmƒ Dm-Im-hp∂ ]mI-∏n-g-Iƒ kzbw Xncp-Øm≥ {]m]vX-cm-°p-I.

4. ]Zw, hmIyw, Nn”w F∂nh sX{dp-Iq-SmsX {]tbm-Kn-°p-∂-Xn-eqsS `mjm-ip≤n \ne-\n¿Øp-I.

5. ae-bmf `mj A\m-bmkw ssIImcyw sNøm-\p≈ Ignhv t\Sn-s°m-Sp-°p-I.

6. hnh¿Ø-\-Øn¬ {]mtbm-KnI ]cn-io-e\w \¬Ip-I.

]mTy-]-≤Xn :

samUyqƒ ˛ H∂v (18 aWn-°q¿) 

]Z-ip≤n ˛   hmIy-ip≤n, hmIy cN\bn¬ {i≤n-t° Imcy-ßƒ, `mjm {]tbm-K-Ønse icn 

sX‰p-Iƒ ˛  \√ aebmf ssien ˛  ssieo `wKw ˛ hm°p-Ifpw hmIy-ßfpw sX‰p-Iq-Sm-sX-sb-

gp-Xp-hm-\p≈ {]mtbm-KnI ]cn-io-e-\w.

samUyqƒ ˛ cv (18 aWn-°q¿) 

i_vZ tImi-⁄m-\w, hm°p-I-fpsS A¿∞w hn]-coX i_vZßƒ kam\ i_vZ-ßƒ \m\m¿∞-

ßƒ, ]Z-t—-Zw, tN¿sØ-gpØv, FXn¿ enwKw, A¿∞ hyXym-kw. apX-em-b-h-bn-eqsS hnZym¿∞n-

I-fpsS  `mjm {KlW £aX h¿≤n-∏n-°p∂p. 

hni-Z-]-T\w: 

samUyqƒ  aq∂v   (18 aWn-°q¿)

1. Bib hn]p-e\w .... {]IrjvS Imhy amXr-I-I-fnse D≤-c-Wn-Iƒ \evIn, Bibw hn]p-eo-I-cn®v 

Fgp-Xp-hm-\p≈ tijn h¿≤n-∏n°pw hn[w A`ymk {]h¿Ø-\-ßƒ \S-Øp-I.

2. ]cm-h¿Ø-\w: X∂n-cn-°p∂ ]mTy-`mKw F‰-°p-d-®n-ep-Iƒ hcmsX KZy-cq-]-Øn-em-°p-hm-\p≈ ]

cn-io-e\w

3. aq∂n-sem-∂mbn kw{K-ln-°¬: Bib tNmcWw hcmsX kpZo¿L-ß-fmb amXr-I-Iƒ kw{K-ln-

°m-\p≈ tijn.

4. DØcw Is-Ø¬: KZy-˛-]Zy amXr-I-I-fn¬ \n∂v DØcw Is-Øn-sb-gp-Xp-hm-\p≈ tijn hf¿Øp-∂p.
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samUyqƒ \mev (36 aWn-°q¿)

1. D]-\ymkw :  \n¿∆-N-\w., hnhn[ D]-\ymk amXr-I-Iƒ, Hcp D]-\ymkw Xøm-dm-°p-tºmƒ {i≤n-

t° Imcy-ßƒ, {]mtbm-KnI Hcp D]-\ymkw Xøm-dm-°p-tºmƒ {i≤n-t° Imcy-ßƒ, {]mtbm-KnI 

amXr-I-I-fn-eqsS GsXmcp hnj-b-sØ-°p-dn®pw D]-\ymkw Xøm-dm-°p-hm-\p≈ ]cn-i-oe-\w.

hni-Z-]-T\w

1.	 B a\p-jy≥ \oXs∂	 :	 kn.-sP. tXmakv

2.	 cmhpÆn	 : 	]n.-Fw. XmPv

samUyqƒ  aq∂v   (18 aWn-°q¿)

Xnc-°-Ym-]-T\w

Ne-®n-{X-\n¿Ωn-Xn-bn¬ Xnc-°-Y-bv°p≈ {]m[m-\y-sØ-°p-dn-®p≈ ⁄m\w t\SWw

hni-Z-]-T\w

1) Hgn-apdn						      : 	 Pb-Im-¥≥

1.	 tIcf kmlnXy Ncn{Xw			   ˛	 Df-fq¿

2.	 kmlnXy Ncn{Xw {]ÿm-\-ß-fn-eqsS	 ˛	 tUm.-sI.-Fw.-tPm¿÷v

3.	 ssIc-fn-bpsS IY	 ˛	 F≥.-Ir-jvW-]n-ff

4.	 Ip©≥ \ºym¿ hm°pw kaq-lhpw	 ˛	 sI.-F≥.-K-tWjv

5.	 IYbpw Xnc-°-Ybpw	 ˛	 F.-Pn.-cm-PvIp-am¿

6.	 kn\n-a-bpsS temIw		  ˛		 ASq¿ tKm]m-e-Ir-jvW≥

7.	 B[p-\nI ae-bmf kn\na		  ˛		 sI.-]n. cma≥ Ip´n

8.	 kn\n-a-bpsS hgn-bn¬		  ˛		 sF.-j¨ap-J-Zmkv

9.	 k©m-cn-bpsS hoSv		  ˛	 	 sF.-j¨ap-J-Zmkv

10.	 IYbpw Xnc-°-Ybpw		  ˛		 F.-Pn. cmPvIp-am¿

11.	 kn\n-abpw ae-bm-f-km-ln-Xyhpw		  ˛		 a[p Cd-h-¶c

12.	 ae-bmf kn\na		  ˛		 kn\nIv

13.	 Ne-®n-{X-Øns‚ s]mcpƒ		  ˛		 hnP-b-Ir-jvW≥

14.	 Ne-®n{X  kao£		  ˛		 hnP-b-Ir-jvW≥

15.	 kn\n-a-bpsS cmjv{Sobw		  ˛		 cho-{µ≥

16.	 ImgvN-bpsS Aim¥n		  ˛		 cho-{µ≥

17.	 kn\n-a-sb Is-Ø¬		  ˛		 Fw.-F-^v.-tXm-akv

18.	 ae-bmf kn\na Ac-\q-‰mv		  ˛		 (F-Un) sI.-P-b-Ip-am¿

19.	 Fw.-Sn, Ie, Imew, hy‡n		  ˛		 (F-Un) sI.-P-b-Ip-am¿

20.	 Fw.-Sn. IYbpw s]mcpfpw 		  ˛		 (F-Un) Fw.-Fw. _jo¿

21.	 Fw.-Sn.-bpsS k¿§{]]©w		  ˛		 tIc-f-`mjmC≥Ãn-‰yq´v 

22.	 Fw.-Sn.-I-e,-Im-ew,-kzXzw		  ˛		 tUm.-F.-Fkv. {]Xojv
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
Fourth Semester B.A Degree Examination May 2019

CBCSS
19UML 411.1: `mjm-{]m-tbm-KnI ]T\w

Time : 3 Hrs. Max.Marks : 80
Section A

I. H‰-hm-°ntem ]c-am-h[n c≠p hmIy-Øntem DØ-c-sa-gp-XpI. 1 am¿°v hoXw

1. "Xe-∏mhv' F∂ kn\n-a-bpsS kwhn-[m-b-I≥ Bcv?

2. "dqYv' BcpsS \mSIw BWv?

3. ]n.-Fw. XmPns‚ GsX-¶nepw c≠v \mS-I-ß-fpsS t]cv Fgp-XpI.

4. Xp≈¬ hn`m-K-ßƒ GsX√mw?

5. kya-¥Iw Hm´≥Xp-≈¬ BcpsS IrXn?

6. Aº-e-∏pg {ioIr-jvW-kzman t£{Xw ae-bm-f-Ønse GXv Ihn-X-bp-ambn _‘-s∏-´n-cn-°p∂p?

7. "C\n hmb\ C\n hmb\' BcpsS IrXn?

8. "a[pcw \ns‚ PohnXw' Bsc-°p-dn-®p≈ IrXn-bmWv?

9. ae-bm-f-Ønse C_vk¨ F∂-dn-b-s∏-Sp∂ \mS-Ir-Ømcv?

10. ae-bm-f-Øn¬ BZy-ambn {]l-k-\-ßƒ cNn-®Xv Bcv? (1×10=10)

Section B

II. GsX-¶nepw 8 tNmZy-Øn\v Ac-∏p-d-Øn¬ Ihn-bmsX DØ-c-sa-gp-XpI 2 am¿°v hoXw.

11. tPm¿±m≥ Ftßm-´mWv Hgp-Ip-∂Xv ˛ kµ¿`w hy‡-am-°p-I.

12. C˛-hm-b\ F∂m¬ F¥v?

13. IÆp-≈Xv Xpd-°m≥ am{X-a√ AS-bv°m≥ IqSn-bmWv ˛ kµ¿`w hy‡-am-°p-I.

14. CXc \mS-I-ß-fn¬ \n∂pw X\Xv \mSIw Fßs\ hyXym-k-s∏-´n-cn-°p-∂p?

15. tªmsK-gp-Øns‚ khn-ti-j-X-Iƒ hy‡-am-°pI.

16. cmh-W≥ Im¿Ø-ho-cym¿÷p-\s‚ Al-¶mcw ian-∏n-®-sX-ßs\?

17. Im¿Ø-ho-cm¿÷p\w Xp≈¬ GXv hn`m-K-Øn¬s∏-Sp∂ hni-Z-am-°p-I.

18. cmhpÆn F∂ \mS-I-Øns‚ tI{µ-`mhw F¥v?

19. Im¿Ø-ho-cym¿÷p\ hnP-b-Øn¬ Im¿Ø-ho-cys‚ Al-¶mcw ian-∏n-°p-∂-sX-ßs\?

20. Hm´≥ Xp≈-ense thj-hn-[m-\sØ Ipdn®v hnh-cn-°p-I.
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Section C

II. GsX-¶nepw 6 tNmZy-Øn\v H∂c]pd-Øn¬ Ihn-bmsX DØ-c-sa-gp-XpI 4 am¿°v hoXw.

21. "B a\p-jy≥ \o Xs∂' F∂ io¿j-I-Øns‚ km¶Xyw ]cn-tim-[n-°p-I.

22. Xncp-hn-Xm-Iq¿ `mj-bnse at\m-lm-cnX "Hgn-ap-dn-bn¬' Fßs\ Bhn-jvI-cn-®n-cn-°p∂p?

23. Hgn-apdn N¿®-sN-øp∂ Pohn-X-kw-L¿jw hnh-cn-°p-I.

24. Im¿Ø-ho-cm¿÷p\ hnPbw Xp≈-en¬ {]I-S-am-Ip∂ kmaq-lnI Bt£-]-lmkyw hy‡-am-°p-

I.

25. cmhpÆn F∂ \mS-I-{]-tab khn-ti-jX hni-Z-am-°p-I.

26. "_XvtK_' F∂ IYm-]m{X \ncq-]Ww sNøp-I.

27. \mYm≥ F∂ {]hm-N-Is‚ IS-∂p-h-chv "B a\p-jy≥ \o Xs∂' F∂ \mS-IsØ F{X-am{Xw

kwL¿jm-fl-I-am-°p∂p? hy‡-am-°p-I.

28. ss__nƒ cN-\-I-fpsS ta∑bpw ]cn-an-Xnbpw hy‡-am-°p-I.

29. ]m]-t_m[w B a\p-jy≥ \o Xs∂ F∂ \mS-I-Øn¬ Fßs\ IS∂p hcp∂p?

30. ae-bmf \ncq-]-W-Ønse thdn´ apJ-amWv sI.-]n. A∏-t‚Xv ˛ hni-Z-am-°p-I.

31. kn. sP. bpsS Zm¿i\nIamb hnNmc[mcIƒ ‘B a\pjy≥ \o Xs∂’bn¬ F{XtØmfw

{]Xn^en°p∂p.

Section D

IV. aq∂p-]p-d-Øn¬ Ihn-bmsX c≠p-tNm-Zy-Øn\v DØ-c-sa-gp-Xp-I. 15 am¿°v hoXw.

32. X\Xv \mS-I-Øns‚ s]mXp khn-ti-j-X-Iƒ hni-Z-am-°p-I.

33. ss__nƒ IYsb \mS-Io-b-ambn Nn{Xo-I-cn-°p-∂-Xn-\p≈ kn.-sP.-bpsS Ignhv "B a\p-jy≥ \o

Xs∂' F∂ \mS-IsØ Bkv]-Z-am°n N¿® sNøp-I.

34. IS-s°-Wn-bn¬ AI-s∏-´p-t]mb Hcm-fpsS am\-knI hyY-Isf cmhpÆn F∂ \mS-I-Øn¬ F{]-

Imcw Nn{Xo-I-cn-®n-cn-°p∂p?

35. \ºym-cp-sS IrXn-Iƒ DØ-a-amb kmaq-lnI ]cn-lm-k-ßƒ BWv. Im¿Ø-ho-cym¿÷p\ hnP-

bsØ B[mc-am°n hne-bn-cp-Øp-I.
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Core Course IV

19UPH441: CLASSICAL AND RELATIVISTIC MECHANICS

No. of credits: 3	 No. of instructional hours per week: 3

Course Outcome
•	 Knowledge and understanding of the classical laws of motion.
•	 Competency in using the essential mathematical skills needed for describing mechanics and special 

relativity
•	 Problem solving skills- Lagrangian and Hamiltonian mechanics applied to basic systems.
•	 Understand the influence of classical mechanics and relativity on modern scientific development.
•	 Understand the role of mechanics and relativity in the everyday world
•	 Demonstrate an understanding of the basic principles of special theory of relativity and perform basic 

calculations in relativistic kinematics and dynamics

Unit 1 - Particle Dynamics (5 hrs) 
Mechanics of a particle – equation of motion of a particle – Motion of a charged particle in electromagnetic 
field – mechanics of a system of particles

Unit 2-Conservation laws (6 hrs) 
linear uniformities of space and conservation of linear momentum – rotational invariance of space and law of 
conservation of angular momentum – homogeneity of flow of time and conservation of energy.

Unit 3- Motion in central force field (10 hrs) 
Equivalent one body problem – motion in central force field – general features of motion – motion in an 
inverse square law force field – equation of the orbit – Kepler’s laws of planetary motion and their deduction.

Unit 4 - Collisions (6 hrs)
Conservation laws- Conservation of momentum- laboratory and centre of mass systems- kinetic energies in 
thelab and CM systems-Cross-section of elastic scattering 

Unit 5. Lagrangian Dynamics(9hrs) 
Constraints-generalized coordinates- principle of virtual work-D’ Alembert’s principle, Lagrange’s equation 
from D’Alembert’s principle-applications of Lagrange’s equation in simple pendulum,Atwood’s machine and 
compound pendulum, Comparison of Lagrangian approach with Newtonian approach

Unit 6. Hamiltonian Dynamics(5hrs) Generalized momentum and cyclic coordinates- Hamiltonian function 
H- conservation of energy- Hamilton’s equation - examples of Hamiltonian dynamics- one dimensional 
harmonic oscillator 

Unit 7. Frames of Reference, Galilean transformation and Special theory of relativity(13hrs) 
Inertial frames of reference- Galilean transformation- non- inertial frames 
Origin and significance of special theory of relativity-search for universal frame of reference-Michelson-
Morley experiment- postulates of special theory of relativity- consequences-Lorentz transformation equations- 
kinematical consequences of Lorentz transformations-length contraction-time dilation-twin paradox-
transformation of velocity- variation of mass with velocity- mass energy equivalence 

Books for Study: 
1.	 Classical Mechanics: J. C. Upadhyaya, Himalaya Publishing 
2.	 Mechanics: H.S.Hans and S.P.Puri, Tata-McGraw Hill 
3.	 Classical Mechanics: G. Aruldhas, PHI Learning Pvt Ltd., 2008 
4.	 Introduction to classical mechanics: R.G.Thakwale and P.S.Puranik, Tata-McGraw Hill. 
5.	 Classical Mechanics: Vimal Kumar Jain, ,Ane Books Pvt. Ltd., 2009 

Books for Reference: 1.Classical Mechanics: Goldstein. 
1.	 Modern Physics:Ronald Gautreau, Shaum’s outlines series,1999 
2.	 Classical Mechanics-Systems of Particles & Hamiltonian Dynamics:Walter Greiner, Springer,2ndEdn.
3.	 Classical Mechanics: N.C Rana and P.S.Joag, TMH Education Pvt. Ltd., 2015
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MODEL QUESTION PAPER
19UPH441: CLASSICAL & RELATIVISTIC MECHANICS

Time: 3 Hrs                                                                         		  Max.Marks:80

Section A (Answer all questions; one mark each)
1.	 What are inertial frames of references?
2.	 Write the equation of motion of a freely falling body which is experiencing a resistive force proportional 

to its velocity?
3.	 Write the expression for complete Lorentz force?
4.	 State Kepler’s second law of planetary motion?
5.	 Define elastic scattering cross section?
6.	 State the principle of virtual work.
7.	 What are cyclic coordinates?
8.	 Write down the Hamilton’s equations of motion.
9.	 Give an example for non inertial frame of reference.
10.	State the postulates of s special theory of relativity.

Section B (Answer any eight questions; Two mark each)
11.	State Newton’s second law of motion and explain its significance?
12.	What is a central force? Give two examples of it.
13.	What does the term ‘rotational invariance’ imply?
14.	Define reduced mass of a two body system? Discuss its applicability in central force motion?
15.	Show that the motion of centre of mass of a system of particles is unaffected by the internal forces?
16.	Show that a target resting in laboratory frame appears to move in centre of mass frame.
17.	Obtain the expression for generalized momentum in terms of Lagrangian function.
18.	Obtain the Hamilton’s equations for a one dimensional harmonic oscillator.
19.	Interpret the negative result of Michelson Morley experiment.
20.	Write a note on twin paradox.
21.	Differentiate inertial and non-inertial frames of references. 
22.	What is the physical significance of the Hamiltonian function?

Section C (Answer any six questions; Four mark each)
23.	 A body of mass 1 kg is falling vertically towards the equator of earth. Calculate the Coriolis force 

experienced by it when its instantaneous velocity is 40 m/s?  
24.	Show that linear uniformity of space leads to the conservation of linear momentum?
25.	In a collision analysis, a target is observed to have an initial velocity of 100 m/s towards the origin of the 

centre of mass frame. If the target is at rest in laboratory frame, find the velocity of the projectile and that 
of the centre of mass in the laboratory frame if the projectile and target are of equal mass?

26.	Find the total energy of earth in its orbit around the sun assuming that mass of the sun is 2x 1030 kg and 
that of earth is 6 x 1024 kg. The average radius of earth’s orbit is 1.5 x 108 km. 

27.	Show that the law of conservation of energy is invariant under Galilean transformation.
28.	Calculate the rest energy of an electron in Joules and in electron volts.
29.	Obtain the Einstein’s mass energy relation.
30.	Obtain the equations for transformation of velocity under Lorentz transformation.
31.	Show that the length or distance between two points is invariant under Galilean transformation.

Section D (Answer any two question; 15 marks each)
32.	Obtain the equation of orbit under central force motion. Discuss the nature of orbits with total energy of 

motion.
33.	Obtain the expression for fictitious force generated in a uniformly rotating frame and comment on the two 

types of forces generated?
34.	Obtain the Lagrange’s equations for the following systems (a) Simple pendulum, (b) Atwood’s machine 

and (c) Compound pendulum.
35.	Derive the Lorentz transformation equations and discuss the consequences of Lorentz transformation 

equations.
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Core Course V

19UPH442: MECHANICS , PROPERTIES OF MATTER, HEAT AND ACCOUSTICS

Course Outcome
•	 Understand the appropriate concepts to analyze qualitatively problems or situations involving the 

fundamental principles of mechanics, properties of matter, heat and accoustics. 
•	 Understand the mathematical techniques and concepts to obtain quantitative solutions to problems in 

physics. 
•	 Demonstrate basic experimental skills by the practice of setting up and conducting an experiment with due 

regards to minimizing measurement error. 
•	 Demonstrate basic communication skills by working in groups on laboratory experiments and the thoughtful 

discussion and interpretation of data.

Basic Physics Lab 1 (minimum 18 experiments to be done) 
1.	 Fly Wheel - Moment of Inertia 
2.	 Compound Bar Pendulum – Symmetric 
3.	 Compound Bar Pendulum – Asymmetric 
4.	 Uniform Bending---Y---Pin and Microscope 
5.	 Uniform bending—Y- optic lever method 
6.	 Non-uniform bending-Y-Optic lever& telescope 
7.	 Rigidity modulus –Static torsion 
8.	 Torsion pendulum I- By Torsional oscillations 
9.	 Torsion pendulum II- By Equal masses 
10.	Kater’s pendulum-Acceleration due to gravity 
11.	Melde’s string-----Frequency of fork 
12.	Phase transition-determination of M.P of wax. 
13.	Determination of thermal conductivity of rubber 
14.	Lee’s disc-determination of thermal conductivity of a bad conductor 
15.	Viscosity-Continuous flow method using constant pressure head. 
16.	Viscosity-Variable pressure head arrangement 
17.	Surface tension-Capillary rise 
18.	Sonometer-frequency of A.C 
19.	Kundt’s tube-determination of velocity of sound. 
20.	Determination of m and Bh using deflection and vibration magnetometers. 
21.	Potentiometer-Resistivity. 
22.	Comparison of least counts of measuring instruments. 
23.	Evaluation of errors in simple experiments. 

References 
1.	 Yarwood and Wittle; Experimental Physics for Students, Chapman &Hall Publishers. 
2.	 An advanced course in practical physics, Chathopadhyaya, Rakshit and Saha, New central agency, Kolkata. 
3.	 A text book of practical physics, S.Viswanathan & Co., Chennai. 
4.	 Advanced Practical Physics, B.L.Worsnop and H.T.Flint, Khosla Publishers, Delhi. 
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Complementary Course VII

19UMM431.1: Complex Analysis, Special Functions, and Probability Theory

No. of Credits: 4 	 Instructional hours per week: 5

Aim: 
To create an interest among students towards advanced complex analysis, special functions and probability 
theory.

Course outcome:
Students will be able to use probabilistic reasoning to describe experiments in terms of sample spaces.

Module 1 : Advanced Complex Analysis	 (36 Hours)
Functions of a complex variable, Analytic functions, the Cauchy-Riemann relations, Contour integrals, 
Cauchy’s theorem, Cauchy’s integral formula, Laurent series, the residue theorem, methods of finding residues, 
evaluation of definite integrals using residue theorem, residues at infinity, conformal mapping and some of its 
applications.
Chapter 14
More exercises related to the topics in this module can be found in chapter 14, 15, 16 and 17 of reference [4], 
which is not to be included in ESE.

Module 2 : Special functions	 (18 Hours)
The Factorial Function, Definition of the Gamma Function; Recursion Relation, The Gamma Function of 
Negative Numbers, Some Important Formula Involving Gamma Functions, Beta Functions, Beta Functions 
in Terms of Gamma Functions
Chapter 11(sections1-7)
More exercises related to the topics in this module can be found in chapter 13 of reference [3], which is not 
to be included in ESE.

Module 3 : Probability and Statistics	 (36 Hours)
Basics, Sample Space, Probability Theorems, Methods of Counting Random Variables, Continuous 
Distributions, Binomial Distribution, The Poisson Distribution
Chapter 15, sections 15.1 to 15.7 ,15.9
 More exercises related to the topics in this module can be found in chapter 23 of reference [3], which is not 
to be included in ESE.

Note: In all modules, proofs of theorems are to be omitted

Text
Mary L Boas Mathematics Methods in the Physical Sciences, 3rd Edition, Wiley

References
Ref. 1 : K F Riley, M P Hobson, S J Bence. Mathematical Methods for Physics and Engineering, 3rd Edition, 
Cambridge University Press
Ref. 2 : H Anton, I Bivens, S Davis Calculus, 10th Edition, John Wiley & Sons
Ref. 3 : George B Arfken, Hans J Weber, Frank E Harris. Mathematical Methods for Physicists, 7th Edition, 
Academic Press
Ref. 4 : Erwin Kreyszig. Advanced Engineering Mathematics, 10th Edition, Wiley-India



101

     UNIVERSITY  OF  KERALA
      Model  Question  Paper

               First  Degree  Programm Semester  IV Complementary   Course

      M.M 1431.1   Complex  Analysis, Special  Functions  and  Probability  Theory 

Time: 3 Hours                                                                                                           
Maxmium  marks :  80                                                                   

                                                   Section  I

                                    ( Answer  all questions. 1 mark  for each)

1. Find   the  real  part  of   
1

z

2. Show   that  U (x, y ) =  e
x  cos y  is  a  harmonic function.

3. Find   the   residue  of  e
1/ z   at  z = 0

4. State   recurrence  relation  for Gamma  function.

5. Define   β ( p,q).

6. Show  that  C ∫ sin z

z−π
   dz  = 0  where  C is  the  circle  |z|= 1  .

7. A ball  is  drawn  from a  box  containing  2 white  and  4  red balls .  Find  
the  probability  of  getting  

        a   red  ball.   

8.  If  the  mean  and  variance of  a binomial  distribution  are 50  and  5 
respectively  , find  the 

      number   of  trials.

9. A club  consists  of  50 members. In how many  ways can a  president  and  
secretary  can be chosen.

10. A  card  is  drawn  from  a  well  shuffled   deck . What  is  the  probability  
of  getting  a  king  

            or  a  club 
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                                                                                 Section  II

                                              (Answer  any  8 questions. Each carries  2  marks)

11. Define  an analytic  function.

12. Use  Cauchy- Reiman equations  to find  out whether  
x−iy

x
2+ y

2
  is analytic .

13. Evaluate  

¿ z∨¿2

∫
0

1+2 i

¿
  dz  along  the  indicated  path             2i                 1+ 2i 

                                                                                                                O

14. Verify  Cauchy’s theorem  for  f(z) =  z  and  C  is  |z| = 1

15. Find   R(0) for  f(z) =  
cos z

z
 

16. Prove  that           ¼   ÷            9/4 = 16/5

17. Prove  that  ∮
0

∞

x
n
e

−x
dx=n!

18. Express  ∫
0

∞

x
−2/5

e
−x  dx  as   Ґ    function.

19. When  two  dice  are  thrown , find  the  probability  that  the  product  of  
numbers  on the  two

         dice  is  12.

20. Two  students  are  working  separately  on  the  same  problem. If  the  first
student  has  the 

        probability   ½   of  solving  it and  the  second  has  the  probability   ¾  

of  solving  it; what

        is  the  probability  that  at  least  one  of  them  solves  it. 

21. Differentiate  between  discrete  and  continuous probability  function.
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22. Let    f(x)=         
1

√h− y
  ,  0 ≤ y≤h

                                  0 , otherwise      be  a  probability  density  function  of  a  
random  variable x          Find   mean.

                                    Section  III

                                       (Answer  any  6  questions. Each  carries  4 marks )

23. Derive  Cauchy – Reiman  equations.

24. Prove  that  
d

dz

( f ( z ))

(g ( z ))
=

g f
'− f g

'

g
2

, g ( z )≠0  ,   

25. Expand  
2−z

1−z
2
asa lauren t

'
s series∈the region|z|>1  

26. Evaluate  Γ ½ 

27. Prove  that Γ P  Γ (1- P) = 
π

sin πP
  

28. Find  the  mean  and  variance  of  a  random  variable x  which  takes  the  
values 0 , 1, 2,3  with

        respective   probabilities  
5

12
 ,

1

3
,
1

12
,
1

6
 

29.Two  people  are  taking  turn  tossing  a pair  of  coins , the  first  person  to
toss two  alike  wins. 

      What  are  the  probabilities  of  winning  for  the  first  player  and  for  the 
second  player ?

30. Suppose  that boxes  of  a  certain  kind  of  cereal  have  an  average  
weight  of  16  ounces   and  it

         is  known  that  70%  of  the  boxes  weigh  within  1 ounce  of  the  
average.  What  is  the  

          probability  that  the  box  you  buy  weigh  less  than  14 ounces.

31. Suppose  two  dice  are  thrown . If  x  denote  the   sum of  the  numbers   
on  the  dice ,find  the  

       Probability  density  function  of  x
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                                                                          Section IV

                                ( Answer  any  two  questions. Each   carries  15  marks)

32. (a). Evaluate  ∫
0

2π
dθ

13+5 sinθ

     (b). Discuss  the conformality  of  the  transformation  W = e
z  and  show  

that it  transforms  a 

           vertical  line in to  a circle.

33.(a). Prove  that β (P, q) = 
Γp Γq

Γp+q

      (b). Evaluate    I = ∫
0

∞
x

3

(1+x )5
dx

34. (a).Using binomial  distribution  and  the  corresponding  normal  
approximation ,  find  the

          probability  of  getting exactly  195 tails  in  400  tosses  of  a die

  (b). Find  the probability  P( 45, 55) of between  45 and  55 heads  in 100  
tosses of a coin , ie,45<x<55

35.(a). Derive  the  Poisson Probability  density  funcyion   Pn  = 
μ

n

n!
e
−μ

(b). In  an  alpha  particle  counting  experiment ,  the  number  of   alpha
particle is recorded  each

      minute  for 50  hours . The  total  number  of  particles is  6000. In  how 
many  1  -   minute intervals        would  you  expect  no particles ?
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Complementary Course VIII

19UCH431.1: Spectroscopy and Material Chemistry

No. of credits: 3	 No. of instructional hours per week: 3

Total hours: 54

Course outcome
CO1: To impart an idea of electromagnetic radiation
CO2: To get an understanding of different spectroscopic techniques
CO3: To inculcate an overview of the theories of co-ordination chemistry
CO4: To impart knowledge on the extraction of metals from ores
CO5: To learn nano science, advanced materials such as conducting polymers and applications

Module I - Spectroscopy-I				    9hrs
Regions of electromagnetic spectrum – different units to represent energy such as erg, joule, calorie, cm-1, 
Hz and eV, their interconversions – interaction of radiation with matter, different types of energy levels of 
molecules – rotation, vibration and electronic levels. Rotation spectroscopy Microwave spectrum of diatomic 
molecules – expressions for rotational energy, selection rule – frequency separation and determination of 
bond length. vibrational spectrum – harmonic oscillator, equation for frequency of vibration, expression for 
vibrational energy,selection rule, frequency separation, calculations of force constant, Electronic spectroscopy 
–types of transition and regions where they absorb.

Module II- Spectroscopy - II								        9 hrs
Raman spectroscopy – stokes and anti stokes lines, quantum theory of Raman spectrum – advantages and 
disadvantages of Raman spectrum, rotational Raman spectrum, selection rules and frequency separation. 
Vibrational Raman spectrum – Complementary with IR spectrum, mutual exclusion principle. NMR 
spectroscopy- principle of NMR spectroscopy, nuclear spin, interaction with external magnet, energy spacing, 
transition between nuclear energy levels in hydrogen nucleus, low resolution spectrum, chemical shift, spin – 
spin coupling – fine structure spectrum, application to simple molecules. 

Module III -Coordination Chemistry							       9 Hrs
Types of ligands, Werner’s coordination theory, Valence bond theory of bonding in octahedral and tetrahedral 
complexes, Drawbacks of valence bond theory, crystal field theory of octahedral and tetrahedral complexes, 
examples – high and low spin complexes, magnetic properties, applications in qualitative and quantitative 
analysis. 

Module IV – Metallurgy								        9 Hrs
General principles of occurrence and extraction of metals – purification, roasting, calcination and smelting, 
reduction to metal, different methods with examples, refining of metals- electrolytic and zone refining. Van – 
Arkel method. Metallurgy of titanium, cobalt, nickel, thorium and  uranium.

Module V -Chemistry of  Nano Materials					     9hrs
Evolution of Nano science – Historical aspects – preparations containing nano gold in traditional medicine, 
Lycurgus cup – Faraday’s divided metal etc.
Nanosystems in nature.
Preparation of Nano particles – Top – down approach and bottom – top approach, sol – gel synthesis, colloidal 
precipitations, Co- precipitation, combustion technique. Properties of nano particles: optical, magnetic and 
mechanical properties.
Tools for measuring nano structure – XRD, Atomic force Microscopy (AFM), Scanning Tunneling Microscopy 
(STM), and Scanning Electron Microscopy (SEM), Transmission Electron Microscopy (TEM). Applications 
of nano materials in electronics, robotics, computers, sensors, mobile electronic devices, Medical applications 
(use Au, Ag,ZnO and ZnO2 as examples)

Module VI- Advanced Materials 					     9hrs
Magnetic materials-classification-applications- conducting polymers- polyacetylene- ployanilines- synthesis- 
applications- photoconducting polymers-examples-super conducting materials - Liquid crystals – mesomorphic 
state, types of liquid crystals applications and examples. .
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References
1.	 Fundamental of molecular spectroscopy- C N Banwell, McGraw Hill, 2017.
2.	 Atomic structure and chemical bonding in molecular spectroscopy- Manas Chanda, TMH, 1991
3.	 Physical chemistry-R Stephen Berry, Sturt A Rice and John Rose, Oxford University Press, 2000.
4.	 Inorganic chemistry-J E Huhee, Pearson, 2014.
5.	 Coordination chemistry- S F A Kettle, 
6.	 Inorganic chemistry- Puri, Sharma and Kalia, Vishal, 2017.
7.	 NANO: the essentials –T Pradeep, McGraw Hill, 2007.
8.	 Introduction to Solid State Physics- Charles Kittel, Wiley India, 2019.
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MODEL QUESTION PAPER
19UCH431.1: Spectroscopy and Material Chemistry

Time: Three Hours	 Maximum Marks: 80
SECTION A

(Answer all questions. Each question carries 1 mark)
1.	 Which of the following give pure rotational spectrum: H2, N2, CO2, HCl?
2.	 What is Rayleigh scattering?
3.	 What is the selection rule for vibrational transition?
4.	 What is the condition for a molecule to be NMR active?
5.	 What is Wilkinson’s catalyst?
6.	 What is nano shells?
7.	 Write an example for a chelate.
8.	 What are the ores of titanium?
9.	 Name the nano meterials used in semiconductors?
10.	What are ferromagnetic materials?

SECTION B
(Answer any eight questions. Each question carries 2 mark)

11.	What is Born Oppenheimer approximation?
12.	The force constant of HF molecule is 970 Nm-1. Calculate the fundamental vibrational frequency as well as the 

zero-point energy?
13.	What is Raman Effect? What is the cause of Raman effect?
14.	Explain the terms shielding and deshielding with regard to NMR spectroscopy.
15.	What is chemical shift?
16.	Explain the effect of solvent in UV spectroscopy.
17.	What is the difference between a double salt and a complex compound?
18.	[Fe(CN)6]

3- paramagnetic. Why?
19.	Explain Van Arkel method of refining of metals.
20.	What is froth flotation?
21.	What is STM and its basic principle?
22.	Explain the synthesis of polyaniline from aniline. 

SECTION C
(Answer any Six questions. Each question carries 4 mark) 

23.	Why are anti-stokes lines intense than the stokes lines in the Raman spectrum?
24.	Taking the example of HCl show how rotation of the molecule causes dipole moment fluctuations?
25.	State and illustrate the Frank-Condon principle.
26.	Define the terms: Bathochromic shift, Hypsochromic shift, hyperchromic shift, hypochromic shift.
27.	Discuss Werner’s theory of coordination compounds.
28.	Explain the formation of low spin and high spin complexes with the help of crystal field theory.
29.	Outline the principles involving electrolytic refining.
30.	Explain the properties of nano particles.
31.	Give a short note on superconducting materials. 

SECTION D
(Answer any twot questions. Each question carries 15 mark)

32.	(i) Derive an expression for allowed energies of rotational levels ina diatomic molecule.
(ii) Show that for a rigid diatomic rotor the moment of inertia is given by I= μr2.
(iii) Discuss the quantum theory of Raman spectroscopy 

33.	(i) Explain the underlying principle in an NMR spectrum.
(ii) What are the different kinds of protons indicated in an NMR spectrum. How do they produce their 
characteristics signals?
(iii) How can the NMR method be used to distinguish between the structures of 1propanol and 2-propanol?

34.	(i) Give an account of crystal field theory?
(ii) What are applications of coordination compounds in qualitative analysis? (iii) Give an account of 
hydrometallurgy.

35.	(i) Explain the applications of nanomaterials in electronic and robotics.
(ii) Explain working principle of SEM and TEM. (iii) Give a note on types of liquid crystals.
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Complementary Course IX

SYLLABUS FOR LABORATORY COURSES

19UCH432.1

No. of credits: 4	 No. of instructional hours per week: 2

Course outcome
CO1: To impart an idea of the reactions of cations
CO2: To obtain skill in identifying cations in solution
CO3: To acquire confidence in handling glasswares in the laboratory
CO4: To impart knowledge in volumetric analysis 
CO5: To determine the concentration of solution accurately and precisely 

Reactions and identification of cations: Hg+, Pb2+, Ag+, Hg2+, Bi3+, Cd2+, As3+,Sb3+, Sn2+, Sn4+, Fe3+, Al3+, Cr3+, 
Mn2+, Zn2+, Ni2+, Cd2+, Ba2+, Sr2+, Ca2+, Mg2+ and NH4

+

The cations must be provided in solutions. A student must analyse at least ten mixtures containing two cations 
each.

Volumetric analysis- one burette method only
A. Acidimetry and Alkalimetry
a.	 Preparation and standardization of decinormal HCl using sodium carbonate as primary standard
b.	 (Estimation of a strong base and a weak base using standardized HCl)

Estimation of sodium hydroxide using (i)Std. oxalic acid and (ii) Std. HCl
c.	 Determination of sodium hydroxide, and sodium hydroxide and sodium carbonate in a mixture (indicator 

method)
d.	 Preparation and standardization of decinormal NaOH using oxalic acid as primary standard.
e.	 Estimation of a strong acid using standardized NaOH.

B. Permanganometry
a.	 Standardisation of KMnO4 by oxalic acid sodium oxalate and Mohr’s salt
b.	 Estimation of oxalic acid / sodium oxalate.
c.	 Estimation of Mohr’s Salt. 
d.	 Estimation of calcium.

C. Dichrometry
a.	 Preparation of Std. K2Cr2O7 and estimation of ferrous iron by external and internal indicators.
b.	 Estimation of ferric iron by reduction with stannous chloride (internal indicator).

D. Iodometry and Iodimetry
a.	 Standardization of sodium thiosulphate using std. potassium dichromate. 
b.	 Estimation of  copper in a solution
c.	 Estimation of iodine

E. Complexometric titrations
a.	 Standardisation of  EDTA using std Mg2+ or Zn2+ ion solution
b.	 Estimation of any one metallic ion from Ca+ , Mg2+ , Zn2+ or Ni2+

A student has to carry out at least twelve experiments in this class.

Physical Chemistry Experiments
a.	 Conductometric titrations- HCl Vs NaOH
b.	 Potentiometric titrations- Ferrous iron Vs Dichromate

This laboratory based course reinforces the qualitative and quantitative chemical analysis that the student has 
learned in the 1st , 2nd , 3rd and 4th semesters
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Semester V
Core Course VI

19UPH541: QUANTUM MECHANICS 

No. of credits: 4	 No. of instructional hours per week: 4 

Course Outcome
•	 Understand the emergence of quantum mechanics, wave properties of matter, general formalism on wave 

mechanics
•	 Understand how a wave function is interpreted in terms of probability, and appreciate its physical 

significance
•	 Understand how a wave function is interpreted in terms of probability, and appreciate its physical 

significance
•	 Apply Schrodinger equation to Hydrogen atom
•	 Apply principles of quantum mechanics to calculate observables on known wave functions
•	 Understand the fundamental quantum mechanical processes in nature

Unit 1 : The Emergence of Quantum Mechanics (12 Hrs) 
Blackbody radiation –Wien’s energy density distribution & its limitation (derivation not needed) – Rayleigh-
Jeans formula and its limitation – Planck’s hypothesis and radiation formula – Photoelectric effect – Einstein’s 
photoelectric equation – The Compton effect – Stability of an atom – Rutherford and Bohr atom models and 
their limitations. 

Unit 2 : Wave properties of matter (14 Hrs) 
Wave-particle duality – de Broglie hypothesis – Experimental Confirmation of de Broglie’s hypothesis – 
Davisson-Germer experiment – Thomson’s experiment– Phase and group velocities – wave packet – Physical 
interpretation and conditions on wave function - Conservation of probability- Normalized and orthogonal 
wave functions – Operators associated with different observables–Expectation values of dynamical quantities 
– Ehrenfest’s theorem 

Unit 3 : General formalism of wave mechanics (16 Hrs) 
General formalism – fundamental postulates of wave mechanics – Adjoint of an operator and self-adjointness 
– eigenvalues and eigen functions of self adjoint operators – Dirac delta function – completeness and 
normalization of eigen functions - closure – Generalized uncertainty principle –commuting observables – 
constants of motion 

Unit 4 : Schrodinger’s wave equation (20 Hrs) 
One dimensional time dependent wave equation – one dimensional time independent wave equation – Particle 
in one dimensional box – Particle in rectangular three dimensional box – Simple harmonic oscillator – 
Transmission across a potential barrier: the tunnel effect – the finite square well potential 

Unit 5 : The hydrogen atom (10 Hrs) 
Wave equation for the hydrogen atom – solution of the azimuthal wave equation – solution of the polar wave 
equation –solution of the radial wave equation

Books for Study
1.	 Modern Physics – R. Murugeshan – S.Chand (15th Edition)
2.	 Concepts of modern physics – Arthur Beiser – Tata McGraw-Hill Edition (6th Edition)
3.	 A text book of quantum mechanics – PM Mathews & K Venkatesan – McGrawHill (2nd Edition)
4.	 Elements of quantum mechanics – Kamal Singh & SR Singh – S. Chand
5.	 Quantum Mechanics : Concepts and Applications – NouredineZettili – Wiley (2nd Edition)
6.	 Quantum Mechanics – Sathyaprakash& Swati Saluja – KedarnathRamnath
7.	 Quantum Mechanics : 500 problems with solutions – G Aruldhas –PHI
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MODEL QUESTION PAPER
19UPH541: QUANTUM MECHANICS

Time: 3 Hrs                                                                         		  Max.Marks:80

Section A (Answer all questions; one mark each)
1.	 What is Zero point energy of harmonic oscillator?
2.	 Inside the potential well what is the value of potential.
3.	 Write down the operator form of Hamiltonian
4.	 According to Bohr’s principle, what is the relation between principle quantum number n and radius of the orbit?
5.	 State Plank’s law of radiation.
6.	 State de Broglie hypothesis.
7.	 Write down Einstein’s photoelectric equation and explain the terms.
8.	 Write down Schrodinger equation in one dimension.
9.	 What is meant by the dual nature of a particle?
10.	Name the principle in quantum mechanics, which explains the finite width of spectral lines.

(10x 1=10marks)
Section B (answer any eight questions; Two mark each)

11.	What are de Broglie waves?
12.	What is Bohr’s correspondence principle?
13.	What are the inadequacies of quantum theory?
14.	State and explain uncertainty principle.
15.	What are operators? Give examples.
16.	What are degenerate states? 
17.	Define photoelectric work function and stopping potential.
18.	Explain delta function well.
19.	What is meant by normalization?
20.	Distinguish between phase velocity and group velocity.
21.	What are the properties of ?
22.	State the postulates of Bohr atom model.

(8x 2=16marks)
Section C (Answer any six questions; Four mark each)

23.	Find the change in wave length of an X-ray  photon when it is scattered through an angle of 90o by a free 
electron.

24.	Show that the energy eigen values are real.
25.	If the operator A is hermitian, show that the expectation value <A2>   0.
26.	Explain the orthogonality properties of wave function.
27.	If A and B are hermitian operators, show that (AB + BA) is hermitian and (AB-BA) is not hermitian.
28.	The life time of an exited state of an atom is 1  10-8 s. Find the uncertainty in frequency of the photon emitted.
29.	Determine the wavelength of an electron that has been accelerated through a potential difference of (1) 100 V 

and (2) 200 V.
30.	A particle is in motion along a line between x = 0 and x = a with zero potential energy and at points for which 

x<0 and x>a, the potential energy is infinity. Find the wave function for the particle in the nth state.
31.	The stopping potential for copper surface illuminated by radiation of 253.7 nm from mercury arc is 0.24 V. 

What is the threshold wavelength of copper. Calculate the work done in just taking an electron out of the 
surface of copper.

(6x 4=24marks)
Section D (Answer any two question; 15 marks each)

32.	Describe the experiment to prove the existence of dual nature of particles.
33.	With necessary theory explain Compton effect and hence derive the equation of Compton shift.
34.	Write a note on uncertainty principle. How will you determine the uncertainty in position and momentum 

accurately.
35.	Discuss the harmonic oscillator problem in qquantum mechanics. Derive expression for ground state and first 

excited level energy eigen functions.
(15x 2=30marks)
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Core Course VII

19UPH542: STATISTICAL PHYSICS, RESEARCH METHODOLOGY  
AND DISASTER MANAGEMENT

No. of credits: 4	 No. of instructional hours per week: 4 

Course Outcome
•	 Explain statistical physics as logical consequences of the postulates of statistical mechanics
•	 Understand and use the  methods of statistical mechanics to develop the statistics for Maxwell Boltzmann, 

Bose-Einstein, Fermi-Dirac distributions
•	 understand the statistics of particles
•	 understand some basic concepts of research and its methodologies , identify appropriate research topics , 

select and define appropriate research problem and parameters , prepare a project proposal ,organize and 
conduct research in a more appropriate manner ,write a research report and thesis 

•	 acquire a knowledge on Global natural disasters and communicate factors about health emergencies and 
diseases etc

•	 analyze and communicate the processes of disaster management including disaster risk reduction, response, 
recovery etc and also to design and perform research on the different aspects of the emergencies and 
disaster events

Unit 1- Statistical Physics (18 hrs) 
Statistical probability, Macro and Micro states, Phase space, Statistical 
ensemble, Postulate of equal probability, Maxwell Boltzmann distribution, Velocity distribution, 
Indistinguishability of identical particles, Bose Einstein and Fermi Dirac distribution function, comparison of 
three statistics .

Unit 2 Research Methodology (18 hrs) 
Research - Objectives and motivation in research – different types of research- research approaches- 
Significance of research- Research methods and methodology – Research and scientific method- Various steps 
in a research process- importance of literature survey- criteria of good research. 
Thesis/ Report writing - preliminary section (Title page, declaration of author, certificate of supervisor, table of 
contents, list of tables and figures, preface acknowledgement), Main Text (abstract, introduction, experimental 
section, results and discussion), Conclusions, references, scope for future study. 

Unit 3 Error Analysis (8 hrs) 
Significant figures, basic ideas of error measurement, uncertainties of measurement, random errors, systematic 
errors, absolute and relative errors, percentage error (topics up to this is for revision).
 Importance of estimating errors, dominant errors, rejection of spurious measurements, estimating and reporting 
of errors, errors with reading scales, standard deviation, variance in measurements, error bars and graphical 
representation of errors. 

Unit 4 – Disaster Management (28 hrs) 
Global natural disasters: Natural hazards and natural disasters, Recent major disasters and their relief efforts, 
Impact of global climate change and major natural disasters, Human adaptability of natural disasters, Fragile 
natural eco-environment, Disaster reduction activity, achievements, challenges and future development Earth 
quake disaster and their and their effects, Advancement in research of earthquake disaster, earthquake and 
tsunami warnings, earthquake disaster prevention, earthquake disaster mitigation.
Health emergencies and diseases: environmental health and diseases, disasters and emergencies, steps in 
disaster management, pre-disaster activity, role of water supply, need for protecting large scale water supply 
schemes, assessment of damaged and available water resources, water quality testing- Personal hygiene, 
control of communicable diseases and prevention of epidemics, measures for controlling communicable 
diseases and epidemics. 
Radiation emergencies, health consequence of radiation, measures to prevent sudden health emergencies due 
to radiation. 
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Books for Study: 
1.	 Thermal and Statistical Mechanics: S.K. Roy –New Age International-2001 
2.	 Elements of Statistical Mechanics: Kamal Singh and S. P. Singh- S. Chand & Co,1999 
3.	 Thermal Physics, Statistical Physics and Solid State Physics: C. J. Babu, Calicut University Press 
4.	 Introduction to Statistical Mechanics: S. K. Sinha, Alpha Science International Ltd. 2005 
5.	 Statistical Mechanics: B. K. Agarwal- New Age International 2007 
6.	 Research Methodology: C. R. Kothari, New Age International Publishers. 
7.	 7. Natural disaster mitigation – a scientific and practical approach: Science Press, Beijing, 2009 8. 

Environmental health in emergencies and disasters: A practical guide, B.Wisner & J.Adams (Eds.), WHO, 
Geneva, 2002 ISBN 92-4 154541-0. 

8.	 Introduction to Disaster Management: SatishModh, Macmillan, 2010. 

Books for Reference: 
1.	 Statistical Mechanics: S. Rajagopal 
2.	 Introduction to Statistical Physics: Kerson Huang -CRC Press, 2001 
3.	 Statistical Mechanics: Norman Davison, Courier Corporation, 2013 
4.	 Disaster Management: Harsh K Gupta, Universities Press, 2003 
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MODEL QUESTION PAPER
19UPH542: STATISTICAL PHYSICS, RESEARCH METHODOLOGY &  

DISASTER MANAGEMENT
Time:  3 Hrs                                                                         		  Max.Marks:80

Section A (Answer all questions; one mark each)
1.	 Define probability of an event?
2.	 What is the total number of macrostates in arranging “n” particles into two compartments?
3.	 Define microstate?
4.	 What is a hypothesis?
5.	 Define absolute error?
6.	 What is Fermi-Dirac statistics ?
7.	 What is the volume of a cell in phase space according to quantum statistics?
8.	 Name the ensemble that allows the exchange of particles between its systems?
9.	 What is radiation emergency?
10.	Name the national agency undertaking disaster relief activities?

Section B (Answer any eight questions; Two mark each)
11.	Distinguish microstates and macrostates?
12.	Write a note on phase space?
13.	Compare micro-canonical and canonical ensembles?
14.	Distinguish bosons and fermions?
15.	List out any four criteria of a good research?
16.	What is the importance of literature survey in research?
17.	Write a note on graphical representation of errors?
18.	Explain the difference between distinguishable and indistinguishable particles?
19.	Describe briefly health hazards due to disasters.
20.	What is disaster? What is the difference between natural and manmade disasters? 
21.	What do you mean by early warning system? Explain about the existing Hazard Forecasting and early 

Warning Network in India for Tsunami.
22.	Enlist various pre-disaster activities to reduce human and property losses. 

Section C (Answer any six questions; Four mark each)
23.	Find the most probable, average and root mean square speeds of nitrogen molecule at 270C. Given the 

molecular mass of N2 molecule is 2.8 x 10-3 kg/mol, the gas constant R = 8.31 J/mol K. 
24.	Show that BES and FDS approach MBS at high temperatures. 
25.	Find out the number of possible arrangements of 3 particles in 2 cells, assuming the particles obey (i) M-B 

statistics and (ii) B-E statistics.
26.	Write a short note on the significance of literature survey in research.
27.	Calculate the standard deviation of the marks of ten students given: 10,12,11,15,13,14,19,18,16,15. Take 

deviation from mean.
28.	Calculate the mean absolute error and percentage error of the given data: 2.56, 2.57, 2.51, 2.50, 2.49, 2.53, 

2.59.
29.	Discuss the prevention and mitigation of disasters?
30.	Explain the various measures to prevent sudden health emergencies due to radiation. 
31.	Explain the various measures for controlling communicable diseases and epidemics. 

Section D (Answer any two question; 15 marks each)
32.	Obtain the Bose-Einstein distribution law. What do you mean by Bose-Einstein condensation?
33.	What do you mean by research methodology? Describe briefly the important research methods?
34.	Define error? What is the importance of estimating errors? Discuss error bars and graphical representation 

of errors?
35.	Enlist and define various phases of disaster management cycle? Explain the various steps in planning for 

an earthquake disaster mitigation? Discuss about one mega disaster of India and lessons learnt from that?



114

Core Course VIII

19UPH543: ELECTRONICS

No. of credits: 4	 No. of instructional hours per week: 4 

Course Outcome
•	 Analyze simple electronic circuits based on diodes and transistors with special focus on designing 

amplifiers with discrete components
•	 Design and analyze bias circuits for BJTs and amplifiers for the basic categories (CB,CE and CC)
•	 Analyze oscillator circuits, feedback amplifiers, operation amplifiers etc

Unit 1. Diode Circuits (14 hours) 
PN junction under forward and reverse biased conditions-r m s value and peak inverse voltage- diode 
characteristics-ac and dc resistances- half wave and full wave rectifiers- (average dc value of current, ripple 
factor and efficiency)- different types of filters(shunt capacitor, LC and RC)- break down mechanism in diodes- 
Zener diode- voltage regulator

Unit 2.Transistors(16 hours) 
Theory of BJT operation- CB,CE and CC characteristics-alpha , beta and gamma – relation between transistor 
currents- biasing circuits(CE configuration)- stability factors-selection of operating point-ac and dc load 
lines-Q point-collector feedback; base resistor and potential divider methods- BJT amplifiers- input and output 
impedances-graphical analysis of CE amplifier(frequency response, band width and gain in dB)- emitter 
follower. 

Unit 3. Power amplifiers: (6 hours) 
Amplifier classes and efficiency - class A operation - transformer coupled class A amplifier - class B amplifier 
- push pull amplifier.

Unit 4. Feedback & Oscillator circuits (12 hours) 
Feedback principles – negative feedback - advantages of negative feedback – feedback amplifier topologies-
positive feedback - principle of sinusoidal feedback- oscillation - Barkhausen criterion for oscillations - RC 
phase shift, Hartley Oscillator, Colpitts Oscillator (derivations not required).

Unit 5. Modulation (6 hours) 
Fundamentals of modulation - AM, FM - frequency spectrum of AM - power in AM - demodulation of AM 
signal - frequency spectrum for FM 

Unit 6. Special devices: (6 hours) 
JFET- Basic construction - Theory of operation - Static characteristics - Drain characteristics- Advantages – 
basic idea of MOSFET – Depletion enhancement MOSFET – Construction – Static characteristics. 

Unit 7. Operational amplifiers (IC741)(12 hours) 
Introduction – Schematic symbol and pin configuration - circuit configuration and block diagram representation 
– differential amplifier-ideal OP amp. - CMRR – differential mode and common mode – virtual ground 
principle – parameters of OP amp. - inverting amplifier – non-inverting amplifier –summing- differentiator-
integrator amplifiers.

Books for Study: 
1.	 Basic electronics: Devices, circuits and IT fundamentals: Santiram Kal, PHI, 2009 
2.	 Basic Electronics-Solid State: B. L. Theraja, S. Chand Ltd., 2005 
3.	 Principles of Electronics: V. K. Mehta, S. Chand Ltd.,2005 
4.	 A first course in Electronics: Anwar A. Khan, Kanchan K. Dey,PHI, 2006 
5.	 Communication Electronics:Jose Robin and Ubald Raj, Indira Publications, 2002 

Books for Reference: 
1.	 Electronic Devices and Circuits: Theodore F. Bogart Jr., Universal book stall 
2.	 Electronic devices and Circuit theory: Robert Boylestad & Louis Nashelski,PHI,5th Edn. 
3.	 Electronic fundamentals & applications: John D Ryder, PHI, 4thEdn. 
4.	 Electronic Communications: Dennis Roddy, John Coolen,Pearson, 4thEdn. 
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Topics for assignments/discussion in the tutorial session (sample)
1.	 Electronic projects using flip flops. 
2.	 Electronic projects using logic gates. 
3.	 Electronic projects using IC 741 OP amp. 
4.	 Electronic projects using timer 555.
5.	 Electronic projects using IC 311. 
6.	 Constant voltage power supplies. 
7.	 Constant current sources. 
8.	 Oscillators of different frequencies. 
9.	 Low range frequency generators. 
10.	High range frequency generators. 
11.	Voltage regulated dc power supplies with variable output. 
12.	Voltage regulated dual power supplies with variable output. 
13.	Instrument for the measurement of capacitance. 
14.	Instrument for the measurement of dielectric constant of a liquid/ solid. 
15.	Effect of temperature on electronic components.
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MODEL QUESTION PAPER 
19UPH543: ELECTRONICS

Time: 3 Hrs                                                                         		  Max.Marks:80

Section A (Answer all questions; one mark each)
1.	 What is peak inverse voltage?
2.	 What is ripple factor
3.	 Distinguish between Zener breakdown and Avalanche breakdown. 
4.	 Why we use filters in a rectifier circuit?
5.	 What do you mean by operating point of an amplifier?
6.	 What is modulation? 
7.	 What are Barkhausen criteria for oscillation?
8.	 What is CMRR in an Op-Amp?
9.	 What is virtual ground concept?
10.	Why common emitter configuration is most widely used in amplifier circuits?

Section B (Answer any eight questions; Two mark each)
11.	Explain forward and reverse characteristics of a p-n junction diode
12.	Describe the working of a  Zener diode as a voltage regulator
13.	Which are the different transistor configurations?
14.	Distinguish between amplitude modulation and frequency modulation.
15.	Explain the need of modulation
16.	Explain the working of a phase shift oscillator
17.	Obtain the expression for generalized momentum in terms of Lagrangian function.
18.	Obtain the Hamilton’s equations for a one dimensional harmonic oscillator.
19.	Interpret the negative result of Michelson Morley experiment.
20.	Write a note on twin paradox.
21.	Differentiate inertial and non-inertial frames of references. 
22.	What is the physical significance of the Hamiltonian function?

Section C (Answer any six questions; Four mark each)
23.	What are filters ?Describe the action of the following filter circuit(i) capacitor filter,(ii)choke input filter 

(iii)CLS filter
24.	A full wave rectifier used two diodes the internal resistance of each diode may be assumed to be 20Ω.

The transistor rms secondary voltage from center tap to each end of secondary is 50 V and load resistor is 
980 Ω.Find (i)the mean load current,(ii)the rms value of load current,(iii)peak inverse voltage(iv)rectifier 
efficiency

25.	Find the operating frequency of a transistor Colpitts oscillator if C1=0.005µF C2=0.01µF and L=10µH
26.	An amplifier has a maximum gain 2x104, lower cutoff frequency 30Hz and upper cutoff frequency 30KHz. 

If 0.01% negative feedback is introduced in the amplifier, calculate the change in maximum gain, lower 
and upper cutoff frequencies

27.	When negative voltage feedback is applied to an amplifier of gain 100 the overall gain falls to 50. (i)
Calculate the fraction of the output voltage feedback(ii) if this fraction is maintained calculate the value of 
amplifier gain required if the overall stage gain is to be 75 

28.	In an RC coupled amplifier the mid frequency gain is 2000. What will be its value at upper and lower cutoff 
frequencies?

29.	The maximum peak to peak voltage of an AM wave is 16 mV while the minimum peak to peak voltage is 
8 mV. Find the percentage modulation.

30.	A 50kW carrier is to be modulated to a level of 85%. What is the carrier power after modulation?
31.	The VGS of a JFET changes from -3.1 V to -3V, the drain current changes from 1mA to 1.3 mA. What is 

the value of transconductance? 
Section D (Answer any two question; 15 marks each)

32.	Explain centre tap full wave rectifier. Derive the expression for rectifier efficiency and ripple factor
33.	Explain CE amplifier. Describe frequency response and band width. Explain the different biasing modes
34.	What are the parameters of an ideal Op-Amp? Explain Op-Amp inverting and non inverting amplifier.
35.	Explain  the different feedback topologies in an amplifier?
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Core Course IX

19UPH544: ATOMIC AND MOLECULAR PHYSICS 

No. of credits: 4	 No. of instructional hours per week: 4 

Course Outcome
•	 Understand the vector atom model
•	 Understand the change in behavior of atoms in external applied electric and magnetic field. 
•	 Understand the rotational, vibrational, electronic and Raman spectra of molecules. 
•	 Understand the electron spin and nuclear magnetic resonance spectroscopy and their applications.

Unit 1- Vector Atom Model: (10hrs) 
Generalization of atomic models and their limitations.Vector atom model- Various quantum numbers associated with 
vector atom model-, L.S and j.j couplings –application of spatial quantization- Pauli’s exclusion principle – periodic 
classification of elements –some examples of electronic configuration with modern symbolic representations - magnetic 
dipole moment of electron due to orbital and spin motion - Stern and Gerlach experiment - Spin-Orbit coupling. 

Unit 2- Atomic Spectra (14hrs) 
Optical spectra-Spectral terms and notations - selection rules - intensity rule and interval rule fine structure of sodium 
D lines – hyperfine structure-alkali spectra - Zeeman effect - Larmor’s theorem – quantum mechanical explanation of 
normal Zeeman effect. Anomalous Zeeman Effect –Paschen-Back effect-Stark effect. 

Unit 3- X-ray Spectra (8 hrs) 
X-ray –Discovery-properties-scattering-measurement of X-ray wavelength by ruled gratings –X-ray spectra -continuous 
and characteristics X- ray spectrum-Origin of continuous and characteristic X-rays-X-ray energy level diagram-
Moseley’s law and its importance--absorption of X-rays-Application of X-rays

Unit 4- Molecular spectra (2 8 hrs) 
Origin of molecular spectra- electromagnetic spectra-molecular energies-classification of molecules-rotational spectra 
of diatomic molecules-rotational energy levels-selection rules-rotational spectrum-isotope effect- bond length and 
atomic mass.
Diatomic Vibrational spectra-Vibrational energy levels-selection rule - Vibrational transitions-Rotation-Vibration 
transitions-I.R spectrometer-
electronic spectra-sequences and progressions-Frank-Condon principle 
- Raman scattering- Vibrational Raman spectra-diatomic molecules - polyatomic molecules- rotational Raman spectra- 
Raman spectrometer.

Unit 5- Resonance Spectroscopy (12 hrs)
NMR principle-Resonance condition-NMR spectrometer-chemical shift-indirect spin- spin interaction applications of 
NMR spectroscopy. 
ESR principle- Resonance condition – ESR spectrometer-hyperfine interaction-applications of ESR spectroscopy
Moss Bauer spectroscopy principle -isomer shift.

Books for Reference:
1.	 Modern Physics- G.Aruldas and P.Rajagopal, PHI, New Delhi, 2005.
2.	 Modern Physics by R.Murugesan, S.Chand& Co., Reprint, 2008.
3.	 Atomic and Nuclear Physics- N.Subramaniam&Brijlal, S.Chand& Co.
4.	 Atomic Physics - J.B.Rajam, S.Chand&Co.edition.
5.	 Concepts of Modern Physics by A. Beiser, Tata McGraw-Hill, New Delhi, 6th edition
6.	 Fundamentals of Molecular Spectroscopy - Banwell (TMH)
7.	 Spectroscopy- Walker & Straw, Chapman & Hill.
8.	 Molecular Spectroscopy- G.Aruldas. 

Topics for assignments/discussion in the tutorial session (sample)
1.	 History of atom model
2.	 Rutherford experiment leading to atom model
3.	 Bohr model of atom and correspondence principle.
4.	 Molecular bond and electron sharing.
5.	 Width of spectral lines.
6.	 Spectroscopic techniques.
7.	 X-ray diffraction for identification of samples
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MODEL QUESTION PAPER
19UPH544:Atomic and Molecular Physics

Time: 3Hrs	 Maximum Marks: 80

Part A
Answer all questions each in a word or a sentence .Each question carries 1 mark.

1.	 What is the selection rule for rotational spectra?
2.	 Name the region of vibrational spectra.
3.	 Write the equation for rotational constant.
4.	 What is meant by hyper fine structure 
5.	 Find the lande g factor for 2 D 5/2  
6.	 Why is Tungsten used as target in gas filled  X-ray tube?
7.	 What is mass absorption coefficient?
8.	 What is Spectroscopy ?
9.	 State Pauli’s exclusion principle
10.	Give the number of permitted orbits of L with respect to magnetic field.

 (10 x 1 =10marks)
Part B

Answer any 8 questions. Each question carries 2 marks.
11.	Write any four properties of  X-rays.
12.	State Moseley’s law.  Briefly describe the importance of Moseley’s law.
13.	Differentiate prolate and oblate Symmetric tops with one example.
14.	Explain any four applications of  X-rays.
15.	Explain Paschen series.
16.	State correspondence principle
17.	Give the difference between L-S Coupling and j-j coupling.
18.	Write a note on magnetic orbital quantum number.                                                                          
19.	Explain Larmor’s theorem
20.	What is Zeeman effect?
21.	Explain the NMR spectrum
22.	Why are anti stokes lines are less intense than stokes lines?

(8 x 2 =16marks)
Part C

Answer any 6 questions .Each question carries 4 marks.
23.	A Raman line is observed at 476.8 nm when the substance was excited by 435.83 nm radiations. Calculate 

the vibrational frequency in cm-1 that causes this Raman shift?
24.	The fundamental and first overtone frequencies of NO molecules are centered at 187600.6 cm-1 and 372402 

cm-1 respectively. Evaluate the equilibrium vibration frequency, the anharmonicity constant and zero point 
energy of the molecule?

25.	Calculate the lande’s g factor for 3S1 and 3P1 levels. Show the anomalous Zeeman splitting of spectral lines 
due to transition between these levels?

26.	 The red line of Cd splits into three components separated by 120MHz when source is placed in a magnetic 
field 8.6 mT  , the light being examined in a direction perpendicular to magnetic field. Calculate the ratio 
of charge to mass ratio of electron.

27.	Compare the magnetic potential energy of electron and a proton in a magnetic field of 0.1T
28.	Calculate the wave number ,the wavelength, and frequency of Hα line of hydrogen  atom.  Also find the 

wavelength of the Balmer series limit.
29.	Show that velocity of the electron in the first Bohr orbit is (1/137)c, where c is the velocity of  light.
30.	The average spacing between adjacent rotational lines of CO molecule is 3.8626 cm-1. Calculate  the length 

of the CO bond. 
31.	The fundamental and first overtone frequencies of  NO molecule are centered at 1876.06cm-1and 3724.2 

cm-1 respectively. Evaluate the equilibrium vibration frequency, the anharmonicity  constant, and the zero 
point energy of the molecule.

(6x 4 =24 marks)
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Part D
Answer any 2 questions. Each question carries 15 marks.

32.	a) Explain the quantum and classical theory of Raman scattering
b) Describe the Raman spectrometer with block diagram? 

33.	Discuss the necessary theory for the principle of NMR spectroscopy.  Mention two     applications of NMR 
spectroscopy?

34.	Explain in detail the production of X-Rays using (a) Gas filled X-Ray tube  (b) Coolidge tube.
35.	a)Write the experimental arrangement and procedure for normal Zeeman effect.

b)Explain quantum mechanical explanation of normal Zeeman effect 
(2x 15 =30marks)
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Open Course 

19UPH551.1: BIO PHYSICS 

No. of credits: 2	 No. of instructional hours per week: 3 

Course Outcome
•	 Develop a deep knowledge on biophysics, its application on Cellular-Molecular biophysics, 
•	 Gain a knowledge on bio instrumentation, informatics etc, impacts of Radiation and practical idea about 

various experiments etc.

Unit 1 (18 hrs) 
Bio mechanics-biophysics and fluid flow-Gas transport-physics of audition Physics of vision (chapter 1 to 5 
of Reference 3) 

Unit 2 Cellular-Molecular biophysics (18 hrs) 
Cell-components-proteins-nucleic acids-physics of bio-membranes- Thermodynamics of bio systems (Chapter 
6 to 9 of reference 3 ) 

Unit 3 Radiation biophysics (18 hrs) (chapter 18 of reference 1) 
Bio-electronics and Bio Instrumentation (chapter 17 of reference 1) Bio-informatics (chapter 6 of reference 
1)-Demonstration of biophysics experiments (reference 3) 

Reference books 
1.	 Essentials of Biophysics, P.Narayanan, 2nd edn. New Age publishers 
2.	 A text book of biophysics, R.N.Roy, New central book agency Kolkata. 
3.	 Elementary bio physics,P.K.Srivastava,Narosa publishing house ,New Delhi 
4.	 Introduction to Biophysics ,Pranabkumarbanerjee,S.Chand& co ,New Delhi 
5.	 Biological science ,Green,Stout,&Taylor, Cambridge university press
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Open Course

19UPH551.2: ASTRONOMY AND ASTROPHYSICS

No. of credits: 2 	 No. of instructional hours per week: 3

Course Outcome
•	 Understand the  birth of universe , various methods of astronomy
•	 Understand the features of objects in the Solar System (i.e. Sun, planets, asteroids, comets, asteroids, 

meteorites etc.).
•	 Understand and analyze the various seasons depending on the motion of the earth.
•	 Understand the concepts of  stellar evolution, including red giants, supernovas, neutron stars, pulsars, 

white dwarfs and black holes, using evidence and presently accepted theories

Unit 1-Introduction 4 hrs (Book 2, Chapter 1, P 1 – 6) 
Astronomy and Astrophysics-Importance of Astronomy-Methods of Astronomy and Astrophysics-The 
Scientific Methods-Scope of Astronomy

Unit 2 - Astronomy 15 hrs (Book 1, Chapter 4, 5, P 65-70, 78-101) 
Birth of the Universe-Ancient astronomy-Medieval Astronomy-Renaissance Astronomy-Modern Astronomy

Unit 3-The Objects in the Sky 15 hrs ((Book 1, Chapter 6, P 102 -127) 
The Microwave background radiation-The Sun-The Stars-Neutron Stars and Black holes-Supernovae-Galaxies

Unit 4 -The Solar System15 hrs (Book 1, Chapter 7, P 128-154) 
Sun and Planets-Formation of the Planets-Comets-Planets and Satellites-Asteroids-Meteorites

Unit 5 -Earth in Space 5hrs (Book 1, Chapter 8 , P 155 -162) 
Motion of the Earth-The Calendar-The Seasons

Books for Study 
1.	 Planet Earth, CesareEmiliani , (Cambridge University Press, 1995) 
2.	 Astrophysics - K. D. Abhayankar (University Press,2001)

Books for reference 
1.	 Fundamentals of Geophysics William Lowrie( Cambridge University Press,1997) 
2.	 Modern Physics- R. Murugeshan, KiruthikaSivaprasath (2007), S.Chand&Company Ltd. 
3.	 Introduction to Astrophysics – BaidyanadhBasu
4.	 Modern Trends in Physics VolI , C. J. Babu
5.	 Space Science –Louise K. Harra& Keith O.Mason(Imperial College Press,London, 2004) 80 
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Open Course

19UPH551.3: APPLIED PHYSICS 

No. of credits: 2 	 No. of instructional hours per week: 3 

Course Outcome
•	 Understand the principle of working behind various electric and electronic equipments used in day to day 

life
•	 Demonstrate the theories and working principle behind various analyzing techniques used in current 

research scenario like TEM,SEM etc and may lead themselves to a research life.
•	 Understand the working principle, applications, advantages etc of various medical ,optical and common 

mechanical devices etc

Unit-1. Electric and Electronic Equipments (12 hrs) 
Electric motor-principles of working-Microwave oven-principle-technical specifications-applications- 
advantages-Public address system-Block diagram representation-function of each unit-CD player and drives-
DVD player and drives-Telephonic communication (Cable and cellular)-Principles (qualitative using block 
diagrams )-Cell phone-SIM card-technical specifications-Radio-History of radio revolution- different types of 
radios- Television-working (qualitative)-Touch screens & ATM (Automatic Telling machine) 

Unit 2. Scientific Instruments (12 hrs) 
Tunneling Electron Microscope (TEM)-What is it?-working principle-schematic representation- applications-
technical specifications-Scanning Electron Microscope (SEM)-What is it?-working principle- schematic 
representation-applications-technical specifications-Atomic Force Microscope (AFM)-What is it?-working 
principle-schematic representation-applications-technical specifications XRD-Principle and applications- 
Spectrophotometer-working and applications-Scanning Tunneling Microscope 

Unit 3. Medical Instruments (10 hrs) 
CT Scan-basic principle-applications & advantages-MRI Scan-principle and applications & advantages-X 
ray-applications & advantages-Echo Cardio Gram (ECG)-Ultra sound scan 

Unit 4. Optical Instruments (10 hrs) 
Microscope-Electron microscope-Camera-History of evolution of camera- Digital camera-Holography- 
Optical communication network-building blocks-Over head Projector (OHP)-LCD Projector-OMR reader- 
radar

Unit 5. Common Mechanical devices (10 hrs)
Pumps-what is it?-working-different types of pumps-Refrigerator-working principle-technical specifications-
Heat engines-Automobile engines-working (Qualitative description only)-Different types- Brakes-Different 
types of brakes

References 
1.	 Audio and video Systems. R.G.Gupta, Technical Education Series.
2.	 Mobile Satellite Communication Network (Ch 1 & 2), Ray E Sherrif&Y.Funttu,Wiley India Edn. 
3.	 Television Engineering & Video System, R.G.Gupta, TMH. 
4.	 Electrical Technology (Vol I & II), B.L.Theraja. 
5.	 A Text book of elements of Mech. Engg (page 105-114), S.TrynbakaMoorthy,I.K International Publishing 

house. 
6.	 Physical principles of electron microscopy- An introduction to TEM, SEM, AFM, Springer, 2005. 
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Open Course

19UPH551.4: ENVIRONMENTAL PHYSICS

No. of credits: 2 	 No. of instructional hours per week: 3

Course Outcome
•	 Aquire basic knowledge within selected environmental topics (ionizing radiation, radioactivity, UV-

radiation, atmospheric ozone, greenhouse effect and climate, and biological effects related to these)
•	 Understand the origins of global effects on the environment caused by human activities, the physical basis 

for the exploitation of various energy sources, and make assessments on different energy technologies 
(potential, pros and cons)

Unit 1 Essentials of Environmental physics (18 hrs) 
Structure and thermodynamics of the atmosphere-composition of air-Green house effect-Transport of matter-
energy and momentum in nature-Stratification and stability of the atmosphere-Laws of motion- Hydrostatic 
equilibrium-General circulation of the tropics-Elements of weather and climate in India

Unit 2 Environmental pollution and Degradation (18 hrs) 
Factors governing air-water and noise pollution-Air and water quality standards-Waste disposal-Heat island 
effect-Land and sea breeze-Puffs and Plumes-Gaseous and particulate matter-Wet and dry deposition- Dispersal 
mechanism of air and water pollutants-Mixing height and turbulence-Gaussian plume models-Dispersion 
models-Environmental degradation-Thermal and radioactive pollution-Nuclear radiation-Health hazards and 
safety 

Unit 3 Environmental Changes and remote sensing (18 hrs) 
Energy sources and combustion processes-Renewable sources of energy-Solar energy-Wind energy-Bio 
energy-hydro power-fuel cells-nuclear energy-Forestry and bio-energy-Deforestation-Degradation of soils-
Agriculture and land use changes-Changing composition of local and global environment-Remote sensing 
techniques 

Books for Study 
1.	 The Physics of Monsoon:R.N. Kesavamoorthy and N SankarRao (Allied Pbl) 
2.	 The Physics of Atmosphere :J.T.Houghton(Cambridge Uty) 
3.	 Renewal Energy Resources:J.Twidell and J Weir (ELBS 1988 
4.	 Numerical Weather Prediction:G.J.Haltiner and R.T.Williams (John Wiley)
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Open Course

19UPH551.5: ENERGY PHYSICS

No. of credits: 2	 No. of instructional hours per week: 3

Course Outcome
This course is designed to give the students a scientific understanding of various energy systems, transform the 
world’s energy systems, and discover new ways of generating and storing energy.
•	 Understand the various forms of conventional and non conventional energy forms
•	 Understand  how energy can be obtained from sun ,wind, biomass, oceans, chemical resources etc
•	 Understand the various challenges facing in the availability of natural energy resources
•	 Understand the patterns of energy crisis and possible solutions ,energy options for the developing countries

Unit I (7 hrs) 
Various forms of energy - renewable and conventional energy systems -comparison - coal, oil and natural gas 
- availability - applications - merits and demerits. 

Unit 2 (10 hrs)
Solar energy - Solar constant, Solar radiation measurements, Pyrheliometers - the Angstrom, the Abbot silver 
disc, Eppley pyrheliometer- Pyranometers- Eppley pyranometer, Yellot Solarimeter,  solar energy collector, 
principle of the conversion of solar radiation in to heat, Solar energy storage, solar heaters, space cooling, 
solar ponds, solar cookers, solar distillation, solar furnaces, solar green houses, photovoltaic generation basics, 
merits and demerits of solar energy. 

Unit 3  (10 hrs) 
Wind energy, Basic principle of wind energy conversion, basic components of wind energy conversion system 
(WECS), wind energy collectors, wind energy storage, applications of wind energy. 

Unit 4 (9 hrs) 
Biomass energy, classification, photosynthesis, biomass conversion process, Gober gas plants-Types of gober 
gas plants(Elementary ideas), wood gasification, ethanol from wood, merits and demerits of biomass as energy 
source. 

Unit 5 (9 hrs)
Energy from Oceans and Chemical energy resources, fuel cell, Ocean thermal energy conversion, energy from 
waves and tides - basic ideas, nature, applications, merits and demerits. 

Unit 6 (9 hrs) 
Patterns of energy consumption in domestic, industrial, transportation and agricultural sectors -energy crisis 
and possible solutions - energy options for the developing countries - energy storage and hydrogen as a fuel 
(basics) - impact due to non-conventional energy sources - global warming.

Books for Study:
1.	 Non - Conventional Energy Resources by G. D. Rai, Khanna Publishers,2008. 
2.	 Solar energy by G.D. Rai, 5th edition, 1995.
3.	 Solar Energy Fundamentals and application by H.P. Garg and J. Prakash, Tata McGraw - Hill Publishing 

company Ltd., 1997. 
4.	 Solar energy by S. P. Sukhatme, Tata McGraw- Hill Publishing company Ltd.,1997.

References: 
1.	 Energy Technology by S. Rao and Dr. B.B. Parulekar, 1997, 2ndEdn. 
2.	 Power Plant Technology by A. K. Wahil. 1993. 
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MODEL QUESTION PAPER
19UPH551.5 : ENERGY PHYSICS

Time: 3 Hrs                                                                         		  Max.Marks:80

Section A 
(Answer all questions)

1.	 Define solar constant.
2.	 Define tidal range.
3.	 What is a non-conventional energy source?
4.	 What is a solar pond?
5.	 Name two methods of solar refrigeration techniques.
6.	 What is a solar energy collector?
7.	 What is the basic principle of OTEC systems?
8.	 Give two merits of wind energy.
9.	 Define Air mass.
10.	What is a fuel cell?

(10×1=10 marks)
Section B

(Answer any eight questions not exceeding a paragraph)
11.	Write about global warming
12.	What is meant by anaerobic digestion?
13.	What are the advantages and disadvantages of fuel cell energy?
14.	List the materials used for biogas generation.
15.	How energy is stored in wind mill?
16.	Explain briefly different methods of production of Hydrogen.
17.	What are the basic elements of solar water heater?
18.	How can we get electricity from sun?
19.	List the characteristics of the solar spectrum 
20.	Explain the merits and demerits of tidal power generation.
21.	How thermal energy is got grom ocean?
22.	Explain the environmental impact of fossil fuels.

(8×2=16 marks)
Section C

(Answer any six questions)
23.	Describe the principle of Angstron compensation pyrheliometer.
24.	Explain green house effect
25.	Explain solar energy storage system.
26.	Explain the principles of the conversion of solar radiation into heat.
27.	Write short notes on tidal energy
28.	Explain the importance of Hydrogen energy as alternate source of energy.
29.	Describe a non convective solar pond for solar energy collection and storage.
30.	Write short notes on chemical energy
31.	Explain a flat plate thermal energy collector.

(6×4=24 marks)
Section D 

(Answer any two questions)
32.	Explain briefly with principle the solar photovoltaic power generation. What are its advantages and 

disadvantages?
33.	Explain with a schematic diagram the structure and working of a biogas plant. What are the advantages 

and disadvantages of floating drum plant?
34.	Briefly explain different non conventional energy sources and the production. Briefly explain the merits 

and demerits of conventional sources of energy.
35.	Describe with neat sketch the working of a WECS with main components.

(15×2=30 marks)
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Semester VI
Core Course X 

19UPH641: SOLID STATE PHYSICS 

No. of credits: 4 	 No. of instructional hours per week: 4 

Course Outcome
•	 Understand the interatomic forces and bonds
•	 Gain basic knowledge of crystal systems and spatial symmetries
•	 Account for how crystalline materials are studied using diffraction
•	 Understand the principles of structure determination by diffraction.
•	 Understand the concept of reciprocal space  and the significance of Brillouin zones
•	 Understand the conduction in metals
•	 Understand the Magnetic, optical and electrical properties of materials
•	 Gain an outline of superconductivity and its basic properties

Unit I- Crystal Structures and inter atomic forces (18 hrs)
Solids: Amorphous and Crystalline Materials. Lattice Translation Vectors.Lattice with a Basis – Unit Cell-
Elements of symmetry-Types of Lattices -two and three dimensional- Miller Indices-Reciprocal Lattice.-
.Brillouin Zones.Diffraction of X-rays by Crystals.Bragg’s Law.X- ray diffraction techniques-Inter atomic 
forces. Types of bonding. 

Unit 2 – Conduction in metals – Free electron model (12 hrs) 
Introduction-conduction electrons-free electron gas-electrical conductivity-electrical resistivity versus 
temperature-heat capacity of conduction electrons -Fermi surface-electrical conductivity-effects of the Fermi 
surface-thermal conductivity in metals - Hall effect  and Hall coefficient - magneto resistance -A.C conductivity 
and optical properties-failure of free electron model. 

Unit 3- Band Theory (10 hrs) 
Bloch theorem-The Kronig -Penney model(derivation is excluded)- mass defect-construction of Brillouin 
zones- band gaps,conductors, semiconductors and insulators, P and N type of semiconductors.conductivity of  
semiconductor,mobility . 

Unit 4- Magnetic Properties of materials (12 hrs) 
Magnetic susceptibility,. Dia, Para, Ferri and Ferromagnetic Materials.Classical Langevin Theory of Dia and 
Paramagnetic Domains.Quantum Mechanical Treatment of Para magnetism.Curie’s law, Weiss’s Theory of 
Ferromagnetism and Ferromagnetic Domains.Discussion of B-H Curve. Hysteresis and Energy Loss

Unit 5- Dielectric and Optical properties of materials (12hrs) 
Polarization- Local Electric Field at an Atom- Depolarization Field- Electric Susceptibility- Polarizability- 
Clausius Mosotti Equation- Classical Theory of Electric Polarizability- Normal and Anomalous Dispersion- 
Cauchy and Sellmeir relations- Langevin-Debye equation- Complex Dielectric Constant- Optical Phenomena- 
Application: Plasma Oscillations- Plasma Frequency- Plasmons

Unit 6-Superconductivity (8 hrs)
Introduction-Zero resistance-perfect diamagnetism or The Meissner effect-The critical field-electrodynamics 
of superconductors-Theory of superconductivity-London’s equation and penetration depth-tunneling and the 
Josephson effect-miscellaneous topics (intermediate state, Type I & II superconductors).

Books for Study:
1.	 Solid State Physics – H.C. Gupta, 2nd edition, Vikas Publishing House Pvt Ltd
2.	 Solid State Physics – Structure and Properties of Materials, M.A.Wahab, 2nd edition, Narossa Publishing 

House. 
3.	 Solid State Physics – S.O. Pillai, 6th edition, New Age International Publishers
4.	 Introduction to Solid State Physics, Kittel, Wiley & Sons, 7th edition
5.	 Solid State Physics – AJ Dekker, Macmillan Publishers India Ltd
6.	 Solid State Physics – Puri&Babbar, S.Chand
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Books for Reference :
1.	 Concepts of Modern Physics by Beiser, Tata McGraw Hill, 5th Edition, 1997.
2.	 Fundamentals of Solid State Physics, Saxena-Gupta-Saxena, 9th edition (2004-05), PragathiPrakasan, 

Meerut.
3.	 Fundamentals of Physics, 6th Edition, by D.Halliday, R.Resnick and J.Walker, Wiley. NY, 2001. 
4.	 Physic s, 4th Edition, Vols I, II & II Extended by D.Halliday, R.Resnick and K.S.Krane, Wiley, NY. 1994.
5.	 The Feynman Lectures on Physics, VoIs. I, II, and III, by R. P. Feynman, RB Leighton and M Sands, 

Narosa, New Delhi, 1998.
6.	 Introductory Solid State Physics by H.P.Myers, Viva books, New Delhi, 1998
7.	 Elementary Solid State Physics – Principles and Applications, M.A.Omar 



128

MODEL QUESTION PAPER
19UPH641:SOLID STATE PHYSICS

Time :3 Hr	 Max.Mark:80

Section A
Answer the following. Each question carries 1 mark.

1.	 Define Crystal structure 
2.	 Write the total no of atoms in unit cell of BCC lattice 
3.	 What is meant by primitive cell.
4.	 Define reciprocal lattice.
5.	 What is meant by forbidden energy gap.
6.	 How does the susceptibility of a diamagnetic material depend on the temperature?
7.	 Define London penetration depth for a superconductor.
8.	 Write the Matthiessen rule for determining the resistivity of a metal.
9.	 Give Einstein’s photoelectric equation. Explain the terms.
10.	Give the expression for local electric field at an atomic site with cubic symmetry.

(10 X 1=10 Marks)
Section B

Answer any eight of the following. Each question carries 2 marks.
11.	What is meant by cohesive energy in crystal.
12.	Give the characteristics of ionic bonds in crystals. 
13.	Give the difference between basis and unit cell.
14.	Draw the diagram of an FCC lattice crystal.
15.	Obtain the Bragg’s law from Laue’s equations.
16.	Write a note on ‘domains’ and its growth.
17.	What are the factors contributing to the local electrical field at an atomic site?
18.	What is superconductivity? Give its salient features.
19.	Write the Clausius-Mosotti relation for dielectrics. Give its physical significance.
20.	Distinguish between Type I and Type II superconductors.
21.	Explain Weidmann-Franz law.
22.	Explain Meissner Effect.

(8X2=16 Marks)
Section C

Answer any six questions of the following. Each question Carries 4 marks.
23.	Explain miller indices with an example.
24.	Write down the difference between amorphous solids and crystalline solids.
25.	Describe the procedure for finding d values of  reflecting plane in a power diffraction pattern. 
26.	Determine the electronic specific heat of copper at 600 K. Take the Fermi energy at 0 K as 7.04 eV.
27.	Copper has density and electrical conductivity as 8.95 × 103 kg/m3and 6.4 × 107Ω-1m-1 respectively at room 

temperature. Determine its relaxation time.
28.	A superconducting material (Sn) has critical temperature of 3.7 K at zero-magnetic field and a critical field of 

0.0306 T at 0K. Find the critical field at 2 K.
29.	A metal has a superconducting transition temperature at 4.2 K. Find the temperature at which its critical 

magnetic field becomes half its value at 0 K.
30.	Explain the classification of solids on the basis of band theory .
31.	Explain the construction of Brillouin zones.

(6X4=24 Marks)
Section D

Answer two of the following. Each question carries 15 marks.
32.	State and explain Bloch theorem.Using Bloch theorem explain the concept Kronig penny model
33.	Explain in details the x-ray diffraction techniques.
34.	Explain ‘local field’ in a solid dielectric. Derive Clausius-Mosotti formula which relates macroscopic dielectric 

constant with microscopic polarizabilities.
35.	What is superconductivity? Derive London equation and explain how they help in explaining the super 

conducting state.
(2X15=30 marks)
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Core Course XI

19UPH642: NUCLEAR AND PARTICLE PHYSICS

No. of credits: 4 	 No. of instructional hours per week: 4 

Course Outcome
•	 Gain a thorough understanding of the constituents of a nucleus, its basic properties, stability etc
•	 Understand about the various models used to explain the nucleus
•	 Understand the alpha, beta and gamma decay 
•	 Apply the concepts of fission and fusion to power generation 
•	 Understand the theory behind particle detectors
•	 Gain knowledge about the basics of particle physics and the conservation laws obeyed by them

Unit 1.General Properties of Nuclei(14hrs)
Constituents of nucleus and their Intrinsic properties-quantitative facts about size- mass- charge density (matter 
energy), binding energy- average binding energy and its variation with mass number- main features of binding 
energy versus mass number curve- nuclear stability- angular momentum- parity- magnetic moment- nuclear 
quadrupole moments- Nuclear forces. 

Unit 2. Nuclear Models(11 hrs) 
Liquid drop model -semi empirical mass formula and significance of various terms, condition of nuclear 
stability. Shell model-evidence for nuclear shell structure, nuclear magic numbers, basic assumptions of shell 
model. Collective model. 

Unit 3. Radioactivity:(12 hrs) 
Alpha decay-basics of α-decay processes, theory of α-emission, Gamow’s theory, Geiger-Nuttall law,β-decay- 
energy kinematics for β-decay, positron emission, electron capture, neutrino hypothesis, Gamma decay: 
Gamma ray emission & kinematics, internal conversion. 

Unit 4.Nuclear Reactions (9 hrs) 
Types of Reactions, Conservation Laws, kinematics of reactions, Q-value- reaction rate- reaction cross section- 
reaction mechanism-Concept of compound nucleus. 

Unit 5. Particle Detectors & Accelerators (6 hrs)
GM counter-scintillation counter- Linear accelerator- Cyclotron- Synchrotron-betatron. 

Unit 6 – Nuclear fission and fusion (12 hrs) 
Nuclear fission-energy released in fission-Bohr and Wheeler’s theory-chain reaction -multiplication factor-
critical size-atom bomb-nuclear reactors-breeder reactors-uses of nuclear reactors. Nuclear fusion-sources of 
stellar energy-thermonuclear reactions-hydrogen bomb-controlled thermo-nuclear reactions-magnetic bottle-
Tokamak- inertial confinement-nuclear power in India. 

Unit 7.Particle physics: (8 hrs)
Particle interactions- basic features- types of particles and its families-Symmetries and Conservation Laws-
baryon number- Lepton number- Isospin- Strangeness and hypercharge- concept of quark model-quark 
combinations of mesons and baryons. 

Books for Study 
1.	 Modern Physics: R. Murugesan, S. Chand & Co., Reprint,2008 
2.	 Modern Physics: G. Aruldhas and P. Rajagopal, PHI, New Delhi, 2005. 
3.	 Nuclear Physics: D. C. Tayal, Himalaya Publishing House, 4thEdn. 
4.	 Concepts of Modern Physics: A. Beiser, Tata McGraw-Hill, New Delhi, 6thEdn. 
5.	 Atomic and Nuclear Physics:N. Subramaniam and Brijlal, S.Chand & Co. 
6.	 Atomic Physics: J.B.Rajam, S.Chand & Co. 
7.	 Introduction to Elementary Particles: D. Griffith, John Wiley & Sons 
8.	 Nuclear Physics: S.N.Ghoshal, S.Chand & Co. 
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Books for Reference: 
1.	 Concepts of nuclear physics: Bernard L. Cohen, Tata Mcgraw Hill, 1998 
2.	 Nuclear Physics: Kaplan, Narosa publications 
3.	 Introductory nuclear Physics: Kenneth S. Krane, Wiley India Pvt. Ltd., 2008 
4.	 Introduction to the physics of nuclei & particles: R.A. Dunlap, Thomson Asia, 2004 
5.	 Quarks and Leptons: F. Halzen and A.D. Martin, Wiley India, New Delhi 
6.	 Basic ideas and concepts in Nuclear Physics An Introductory Approach: K. Heyde, Institute of Physics 

Publishing, 2004 
7.	 Radiation detection and measurement: G.F. Knoll, John Wiley & Sons, 2000 
8.	 Theoretical Nuclear Physics: J.M. Blatt & V.F. Weisskopf, Dover Pub.Inc., 1991 
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MODEL QUESTION PAPER
19UPH642: NUCLEAR & PARTICLE PHYSICS

Time:    3 Hrs                                                                         		  Max.Marks:80

Section A (Answer all questions; one mark each)
1.	 What are magic numbers?
2.	 What is mass defect?
3.	 Define the range of an α-particle.
4.	 Find the number of neutrons present in 238 U 92 nucleus.
5.	 The isotope 11C6 decays into 11B5. What kind of particle is emitted?
6.	 What are hadrons?
7.	 What is the charge of the quark combination “uds”?
8.	 What is the isospin of a doublet?
9.	 Which region of earth’s atmosphere has minimum cosmic ray intensity?
10.	Which are the main components of primary cosmic rays?

(10 X 1=10 Marks)
Section B (Answer any eight questions; Two mark each)

11.	State the law of conservation of lepton number and strangeness.
12.	Differentiate isobars and mirror nuclei with examples.
13.	Write the characteristic features of the binding energy curves.
14.	Define the terms: Mass defect and Binding Energy.
15.	What are the conservation laws in Radioactive decays.
16.	Explain Geiger-Nuttal law.
17.	What are the general features of the nuclear forces ?
18.	Define the units of radioactivity, Curie and Becquerel.
19.	Explain the principle of 14C dating.
20.	Describe the features of strong, weak and electromagnetic force.
21.	List out the values of charge, spin, baryon number and strangeness of the six quarks. 
22.	Explain Bohr and Wheeler theory of nuclear fission.

 (8X2=16 Marks)
Section C (Answer any six questions; Four mark each)

23.	Check the conservation of charge, baryon number and strangeness in  the reactions:  
(i) π+ + n —› Λͦ  + K+  and (ii) p —› n  + e+ + νe.

24.	Calculate the charge and strangeness of the quark combinations:(i) uds and (ii) udd.
25.	Given the following isotope masses.3Li7 = 7.016004.3Li6 = 6.015125 and 0n

1 = 1.008665U.Calculate the Binding 
energy of a neutrons in the 3Li7 nucleus. Express the result in MeV and Joules.

26.	A GM Counter operates at 1000 volts and a wire diameter of 0.2mm. The radius of the cathode is 2cm and the 
tube has a life time of 109 counts. What is the maximum radial field?

27.	A cyclotron of maximum radius 0.25m , accelerates proton in a 2T magnetic field. Calculate the frequency 
needed for the applied alternating voltage. Also evaluate the K.E of protons.

28.	A 232U92 nucleus decays to 228Th90 with emission of an α-particle. If the kinetic energy of the α-particle is 5.32 
MeV, what is the atomic mass(in u ) of 228Th. The atomic mass of 232U92 = 232.037131 u and the atomic mass 
of 4 He = 4.002603 u.

29.	The radius of Ho165 is 7.731 fermi. Deduce the radius of He4.
30.	Calculate the charge and strangeness of the quark combinations:(i) uds and (ii) udd.
31.	Suggest a quark combination having charge “-e” and strangeness “-2”.

 (3X7=21 Marks)
Section D (Answer any two question; 15 marks each)

32.	Explain the classification of elementary particles and tabulate their properties.
33.	What are the similarities between the nucleus and a liquid drop. Explain Weizacker’s Semi-empirical Mass 

formula.
34.	Discuss the evidences of magic numbers. Explain the shell model of the nucleus.
35.	What is mean by energy balance in a nuclear reaction? Obtain an expression for Q-value of a nuclear reaction? 

Classify the nuclear reactions according to the Q-value?
(2X15=30 marks)
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Core Course XII

19UPH643: CLASSICAL AND MODERN OPTICS

No. of credits: 4	 No. of instructional hours per week: 4

Course Outcome
•	 Analyze the intensity variation of light due to Polarization, interference, diffraction and dispersion
•	 Understand a knowledge about optical fiber, its types and its application in communication
•	 Understand the working principle, recording, reconstruction and types in holography 
•	 Understand the working principle of lasers

Unit 1–Interference of Light (12 hrs.) 
The principle of superposition – coherent sources –spatial and temporal coherence– Double slit interference (theory 
of interference fringes and band width) – Interference by division of wave front and amplitude –Fresnel’s biprism–
interference in thin films–classification of fringes–wedge shaped films–testing of optical flatness–Newton’s 
rings(reflected system)–refractive index of a liquid– Michelson interferometer – determination of wavelength

Unit 2–Diffraction (14 hrs.) 
Fresnel diffraction: Half–period zones – explanation of rectilinear propagation of light– diffraction at a straight 
edge–zone plate–Fraunhofer diffraction– Diffraction at a single slit, double slits – plane transmission grating – 
Rayleigh’s criterion for resolution – resolving power ofdiffraction grating.

Unit 3 – Polarization(12 hrs.)
Plane polarized light –polarization by reflection – Brewster’s law – pile of plates – Malus law – Double refraction 
– Huygens explanation for double refraction in uniaxial crystals – Nicol prism – Nicol prism as a polarizer and 
analyzer – Theory– production and analysis of plane, circularly and elliptically polarized light – quarter and half 
wave plates– Polaroids

Unit 4– Dispersion (6 hrs.)
Normal dispersion– Elementary theory of dispersion – Cauchy’s and Hartmann dispersion formula– anomalous 
dispersion

Unit 5–Fibre Optics (8 hrs.)
Introduction–optical fibre– the numerical aperture– coherent bundle–pulse dispersion in step index fibre– graded 
index fibre– single mode fibre– multimode fibre–Fibre optic sensors (qualitative)–fibre optic communication 
(qualitative)– Advantages of fibre optic communication system.

Unit 6 –Holography: (6 hrs.) 
Principle of holography–recording of holograms–reconstruction of images (Theory not needed)– application of 
holography– different types of holograms–transmission and reflection types

Unit 7–Laser (14 hrs.) 
Basic principle of laser operation–characteristics of laser beams–Einstein coefficient–light propagation through 
medium and condition for light amplification population inversion by pumping and cavity threshold condition– 
optical resonators (qualitative)– Q factor various laser systems –Ruby laser – He–Ne laser–Dye laser–semiconductor 
laser(working principle only)– Application of lasers in industry and medicine

Books for Study
1.	 Text Book of Optics: Subramaniam&Brijlal, Avadhanulu, 23rd edition,2006
2.	 Optics: AjoyGhatak, TMH, 2005
3.	 Optics and Spectroscopy: R.Murugesan and K Sivaprasad, S. Chand & Co., 2010 
4.	 Lasers Principles, Types and applications: K.R.Nambiar, New Age International Pvt. Ltd. 2006 

Books for Reference: 
1.	 Optics:  P. Vivekanandan
2.	 Fundamentals of Optics: Jenkins and White, MCH 
3.	 Modern Classical Optics: Geoffrey Brooker, Oxford University Press, 2003
4.	 Principles of Optics:  B.K. Mathur
5.	 Fundamentals of Optics: Khanna and H. R. Gulati, R. Chand,1984
6.	 Lasers &Non-Linear Optics: B. B. Laud,New Age International Pvt. Ltd., 2011 
7.	 Electronic Communications: Dennis Roddy& John Coolen, Pearson, 1995
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MODEL QUESTION PAPER
19UPH643: CLASSICAL AND MODERN OPTICS

Time: 3 hours                                                                                		  Max. Marks : 80

Section A
Answer all questions. Each question carries 1 mark.

1.	 Write down Sellmeier’s formula
2.	 What is a LASER?
3.	 What do you meant by coherent bundle?
4.	 What is numerical aperture?
5.	 What is holography?
6.	 What are Haidinger fringes?
7.	 State Brewster’s law
8.	 What will be the phase difference between two successive Fresnel’s half period zone?
9.	 State superposition principle of waves
10.	Explain the term double refraction.

(10 X 1=10 Marks)
Section B

(Answer any eight questions; Two mark each)
11.	What are fiber optic sensors?
12.	Differentiate normal and anomalous dispersion?
13.	Explain the principle of a semiconductor laser
14.	Give four applications of holography
15.	What are zone plates?
16.	Explain Rayleigh’s criterion for resolution of spectral lines?
17.	What is meant by optical pumping?
18.	What are the basic differences between a holograph and photograph?
19.	How will you test the optical flatness of a glass plate?
20.	Give the differences between interference bands and diffraction bands?
21.	What is a quarter wave plate ?
22.	Differentiate spatial and temporal coherence?

(8×2= 16 Marks)
Section C

(Answer any six questions; Four mark each)
23.	Find the thickness of a quarter wave plate when the wavelength of light is 5893A0.  = 1.553 and  = 1.544
24.	Determine the specific rotation of a given sample of sugar solution if the plane of polarization is turned 

through 13.20. The length of the tube containing 10% sugar solution is 20 cm.
25.	An optical fibre has n1=1.62 and n2= 1.45. Calculate the i) numerical aperture ii) fractional refractive index 

change and the iii) capturing angle?
26.	In a biprism experiment, the distance between two points were covered by 11 fringes when the length of 

the light used is 546nm.When the same points is covered by 12 fringes. Find the wavelength of that light.
27.	a) Deduce the missing orders for a double slit Fraunhoffer diffraction pattern, if the slit widths are 0.16 

mm and they are 0.8 mm apart
28.	 Find the ratio of populations of the two states in a He-Ne Laser that emits light of wave length 6328 oA 

at 27 oC.
29.	In Fraunhofer diffraction due to narrow slit a screen is placed 2 m away from the lens to obtain the pattern. 

If the slit width is 0.2 mm and the first minima lie 5 mm on either side of the central maximum, find the 
wavelength of light.

30.	In a Newton’s ring experiment, the diameter of the 15th ring was found to be 0.590 cm and that of the 5th 
ring was 0.336 cm. If the radius of the plano convex lens is 100 cm, find the wavelength of light used.

31.	An optical fibre has a core diameter of 10 micrometer and core refractive index 1.58. Calculate the number 
of reflections of an optical signal launched at 50 into a fibre of  length 1 m?

(6X4=24 Marks)
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Section D
Answer any two questions. Each question carries 15 marks.

32.	a) Classify the fibres on the basis of the refractive index profile, on the basis of mode, and on the basis of 
material.
b) Obtain the expression for the capturing angle 

33.	Describe the Michelson Interferometer and explain how different how types of fringes are formed in it. 
How wavelength of light is measured using it.

34.	Explain the basic principle of Lasers. Discuss the working of a He-Ne Laser briefly. Mention three 
applications of Lasers.

35.	Give an account of the phenomenon and the related theory of diffraction due to a straight edge
(15X2=30 marks)
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Core Course XIII

19UPH644: DIGITAL ELECTRONICS AND COMPUTER SCIENCE

No. of credits: 3 	 No. of instructional hours per week: 4 

Course Outcome
•	 Gain a deep knowledge on number systems, types, conversion, coded number systems etc 
•	 Equipped to design, construct and analyze basic logic circuits using logic gates 
•	 Understand the arithmetic circuits and sequential circuits 
•	 Understand the functioning of computer components, the process of problem solving using computer, 

internal organization of computer, memory hierarchy etc 
•	 Able to enhance their analyzing and problem solving skills and use the same for writing programs in C.

Unit-1 (22hrs) 
Number systems :-Decimal number system-binary number system-conversion of binary number to decimal 
and decimal number to binary-binary addition and subtraction-1’s complement-2’s complement-binary 
subtraction using 2’s complement- -conversion of real numbers-conversion of decimal fraction to binary 
fraction-binary coded decimal -hexadecimal number system-conversion of hexadecimal number to decimal, 
decimal to hexadecimal, binary to hexadecimal and hexadecimal to binary- -ASCII code.
Boolean algebra and logic gates: - Logic gates AND, OR, NOT, NAND, NOR And Ex-OR gate-realization 
of other logic functions using NAND / NOR gates--Boolean laws- Demorgan’s theorem-Simplification of 
Boolean equations using Boolean laws. Karnaugh map 
Arithmetic circuits:-Half adder-full adder-controlled inverter-binary adder- subtractor. 
Sequential circuits:-Flip-Flop, S-R Flip Flop, J-K Flip-flop, Master slave JK Flip- Flop 

Unit2 (11hrs) 
Basics of computers:-Hardware- input and output units- memory unit-ALU-control unit–basic operational 
concepts-Software 
The memory systems:- Basic concepts-semiconductor RAM-static memories-asynchronous and synchronous 
DRAM-structure of large memories– ROM,PROM,EPROM, EEPROM–flash memory-speed size and cost-
Basic concepts of cache memory and virtual memories. Secondary storage-magnetic hard disks-optical disks-
magnetic tape systems

Unit-3: Programming in C++ (25 hrs)
 Features of c++ - basic structure of c++ program – library files-header files – preprocessor directives- inbuilt 
functions- output using cout- input with cin - constants and variables – data types – declaration of variables 
– integer variables, character variables, floating point types, type bool - assigning values to variables–
manipulators-operators and expressions–arithmetic operators, relational operators, logical operators, short 
hand operators-control statements-for loops , while loop, do…while loop- if statement, if……else, else….if 
constructions, switch statement- break, continue, goto statements-user defined functions-function definition, 
function declaration, function header and body, function call and execution, passing arguments to functions, 
returning values from functions, storage classes-Arrays-array elements, array initialization, multidimensional 
arrays, passing arrays to functions-strings-basics of structures and pointers in c++, classes and objects 
(introduction only)-basic file operations-serial and sequential files, reading and writing -simple examples of 
c++ programs for solving problems in physics 

Unit 4: Introduction to microprocessors (14 hrs) 
Microprocessors and microcontrollers (definition only)-intel 8085- 8 bit microprocessor-pin disruption - 8085 
instructions - addressing modes(definition only)- interrupts (definition only) -assembly language - simple 
programs- addition, subtraction.

Books for study: 
1.	 Fundamentals of Microprocessors and Microcomputers: B. Ram,Dhanpat Rai Publications 
2.	 Digital principles and Applications: Malvino and Leach.TMH, New Delhi, 4th Edn. 
3.	 Fundamentals of Computers: V.Rajaram, PHI, New Delhi, 4th Edn. 
4.	 A first course in Computers: S. Saxena, Vikas Publishing House Pvt. Ltd., 
5.	 Programming in C++: D. Ravichandran, Tata Mc Graw Hill, 2011 
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6.	 Object oriented programming in C++:Robert Lfore,Galgotia publications Pvt Ltd., 3Edn., 2004 
7.	 The C++ programming language:Bjome Stroustrup, 4th Edn. Addison Wesley 
8.	 Object oriented programming with C++: E. Balaguruswami, 5Edn., Tata Mc Graw Hill 
9.	 Programming in C++: M.T. Somasekharan, PHI Pvt. Publishing,2005 
10.	Numerical Methods with computer programs in C++:P. Ghosh, PHI Learning Pvt. Ltd. 
11.	The 8085 microprocessors:K. Udayakumar and B. S. Umasankar, Dorling Kindersley (India) Pvt. Ltd.,2008 
12.	Microprocessor 8085,8086:Abhishek yadav, University Science Press, New Delhi 2008 
13.	Microprocessor-Architecture, Programming and applications with 8085:R.S. Gaonkar

Books for Reference: - 
1.	 Introduction to digital electronics:NIIT, PHI. 
2.	 A first course in Computers:Sanjay Saxena, Vikas publishing house Pvt. Ltd. 
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MODEL QUESTION PAPER
19UPH644: DIGITAL ELECTRONICS AND COMPUTER SCIENCE

Time: 3Hrs	 Maximum Marks: 80
Part A

Answer all questions each in a word or a sentence .Each question carries 1 mark.
1.	 Find the binary equivalent of 1710.
2.	 Find the number next ABCD16 .
3.	 Find the 2’s complement of 111000111.
4.	 What is a flash memory?
5.	 Expand the term MAR .
6.	 What is a global variable?
7.	 Write down the syntax for a “for loop”.
8.	 Name the type of parameters used in a function call.
9.	 Find 11%2.
10.	Find the solution :(4+3)*(2+3)/(1+4) .

(10 x 1 =10marks)
Part B

Answer any 8 questions. Each question carries 2 marks.
11.	Explain the working of a NAND gate with truth table. Draw the symbol.
12.	State the DeMorgan’s theorem.
13.	Find the hexadecimal equivalent of 32.90910.
14.	Distinguish between PROM and EPROM.
15.	Write a note on the cache memory.
16.	What is the importance of #include<stdio.h> in C-program?
17.	What is the output of the following program?

main()
{ int x,y,z;
x=100;
y= 125;
z=(x+y)/(y-x);
printf(“z=%d,z);
}

18.	What are the differences between do-while and while loop?
19.	What is the difference between break statement and continue statement?
20.	What is a recursion function?
21.	Distinguish between automatic and static variables.
22.	Explain the Runge-Kutta method.

(8 x 2 =16marks)
Part C

Answer any 6 questions .Each question carries 4 marks.
23.	Subtract 1101 from 1010 using 2’s complement method.
24.	Explain the working of a SR flip flop using NOR gates.
25.	Simplify the expression using Karnaugh map: 

Y= ABCD+ABCD+ABCD+ABCD+ABCD
26.	Show that (A+B) + ( A+B) =A
27.	Convert the following

a.	 (25.AB3)16= ( ___ )10;
b.	 (11110011.1011)2 = ( ___ )10

28.	Write a C-program to find the sum and average of a set of numbers.
29.	Write a C-program to add two 3x3 matrices.
30.	Write a C-program to find the factorial of a given number using a function.
31.	Write a C-program to get the address of a given location using pointer.

(6x 4 =24 marks)



138

Part D
Answer any 2 questions. Each question carries 15 marks.

32.	What are flip flops? Describe the working of a master-slave JK flip flop with a neat diagram.
33.	(a) Explain the working of a full adder using the truth table. 

(b) Obtain the expressions for the sum and carry of a full adder. Hence draw the detailed circuit using logic 
gates.

34.	Write a note on any three types of looping programs with example.
35.	Describe the “if-else” statement and using it write a C-program to find the roots of a quadratic equation.

(2x 15 =30marks)
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Elective Course

19UPH661.1: ELECTRONIC INSTRUMENTATION

No. of credits: 2 	 No. of instructional hours per week: 3

Course Outcome
•	 Understand the concepts of measurement various electrical parameters with accuracy, precision, resolution, 

passive or active transducers for measurement of physical phenomenon etc
•	 Understand the functioning of signal generator, frequency counter, CRO and digital IC tester for appropriate 

measurement etc.

Unit 1 (13 hrs) 
Basic concepts of measurements- Instruments for measuring basic parameters- ammeter-voltmeters-
multimeter- digital voltmeter-accuracy and resolution of DVM. 

Unit 2 – Oscilloscopes (14 hrs) 
Cathode ray tubes- CRT circuits- vertical deflection system- delay line- horizontal deflection system-multiple 
trace- oscilloscope probes and transducer- analog storage oscilloscopes- components and working .

Unit 3 – Transducers (11 hrs) 
Basic principles- classification of transducers- Passive and Active transducers strain gauges- temperature 
measurements- Thermistor-photosensitive devices. 

Unit 4 – Signal Generation and Analysis (16 hrs) 
Sine wave generator- frequency synthesizer- sweep generator- astable multivibrator- laboratory pulse 
generator- function generator- wave analysers harmonic distortion analyzer- wave meter- spectrum analyzer 
(qualitative idea only).

Books for Study: 
1.	 Modern Electronic Instrumentation and Measurement Techniques: Albert D.Helfrick & William D.Cooper, 

PHI, Ltd. 
2.	 Electronic Instrumentation:Kalsi H. S, 2nd Edn, TMH Publishers. 
3.	 Instrumentation-Devices and Systems: C.S. Rangan, G.R.Sarma, V.S.V.Mani, TMH Publishers. 4.Electronic 

Instruments and Instrumentation Technology: M.M.S.Anand, PHI Ltd.

Books for Reference: 
1.	 Sensors and Transducers: D.Patranabis, Wheeler Publishing Co. Ltd. 
2.	 Industrial Electronics and Control: S.K.Bhattacharya & S.Chatterjee,TMH Publishers. 
3.	 Electronic measurement and Instrumentation: K.B.Klaassen,Cambridge University Press. 
4.	 Measurement Systems-Applications and Design: Ernest O.Doebelin & Dhanesh N.Manik, 5th Edn.TMH 

Publishers.
5.	 Principles of Measurement systems: John P.Bentley,Longman, Pearson Education Publishers. 3rd Edn.
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MODEL QUESTION PAPER 
19UPH661.1: ELECTRONIC INSTRUMENTATION

Time:    3 Hrs                                                                         		  Max.Marks:80

Section A (Answer all questions; one mark each)
1.	 Define Accuracy?
2.	 What is D’Arsonval Principle?
3.	 Write the basic principle of Ammeter?
4.	 Write any two advantages of Taut band Instrument?
5.	 What do you mean by harmonic distortion?
6.	 Name a material which shows piezo electric effect.
7.	 Mention the use of trigger pulses in the C.R.O. 
8.	 By adjusting the potential difference between deflection plates and accelerating electrode, we can control
9.	 What is systematic error?
10.	Define variance.

Section B (Answer any eight questions; Two mark each)
11.	 What is the difference between accuracy and precision?
12.	List the sources of possible errors in instruments?
13.	What do you mean by standard resistance?
14.	Draw and explain the block diagram of a measurement syatem?
15.	Explain the basic principle of voltmeter? 
16.	Draw a diagram which shows the  operating voltages for different electrodes of a CRT
17.	Define the deflection sensitivity and deflection factor of a Cathode Ray Tube
18.	What are thermistors? Which are the two types of thermistors?
19.	What are strain gauges? Define gauge factor of a strain gauge
20.	Give the block diagram of sweep generator
21.	What is a delay line? Where is it situated in a C.R.O.?
22.	Explain the vertical deflection system of a CRO

Section C (Answer any six questions; Four mark each)
23.	Explain standards of measurement?
24.	A voltmeter, having sensitivity of 1,000 ohm/V, reads 100 V on its 150-V Scale when connected across an unknown 

resistor in series with a milliammeter. When the milliammeter reads 5mA calculate a) The apparent resistance of 
the unknown resistor B)The actual resistance of the unknown resistor C) The error due to the loading effect of the 
volt meter.

25.	The waveform shown in figure is observed on the screen of an oscilloscope. The vertical attenuation is set to 0.5V/
div and the time per division is set to 2µs/div. Determine the peak to peak voltage and frequency of the signal

26.	What is the minimum distance between screen and centre of deflection plate that will allow full deflection of 4 
cm at the oscilloscope screen with a deflection factor of 100V/cm and with an accelerating potential of 2000V?

27.	A resistance strain gauge with a gauge factor of 2 is cemented to a structure, which is subjected to a strain of 1×10-
6. If the original resistance value of the gauge is 130 Ω, calculate the change in resistance.

28.	A 1mA meter movement having an internal resistance of 100Ω is used to convert into a multi range ammeter 
having range 0-10mA ,0-20mA, and 0-50mA determine value of shunt required.

29.	  A D’Arsonval movement with a full scale deflection current of 10mA and internal resistance of 500 Ω is to be 
converted into a multi range voltmeter. Determine value of resistance required for 0-20V, 0-50V, and 0-100V

30.	Show that the path of electron travelling through an electric field of uniform intensity, which enters the field at 
right angles, is parabolic.

31.	What is the maximum velocity of electron that has been accelerated through a potential of 2000V?
Section D (Answer any two question; 15 marks each)

32.	Explain the basic principle of D’ Arsonval movement? Draw and explain the theory and construction of a PMMC 
movement?

33.	Draw a labelled diagram indicating the different parts of a Cathode Ray Tube (CRT).  Show that in a CRT, the 
deflection of the electron beam on the screen is directly proportional to the deflection voltage

34.	Explain
a) Distributed parameter delay line and lumped parameter delay line
b) Active probes and current probes
c) Dual beam CRO and dual trace CRO

35.	Explain with neat block diagram the working principle of function generator
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Elective Course 

19UPH661.2: SPACE SCIENCE

No. of credits: 2 	 No. of instructional hours per week: 3 

Course Outcome
•	 Understand the structure of the universe
•	 Understand the evolution of stars
•	 Gain a detailed knowledge about the sun and all related phenomena like solar wind, corona,sun spot etc.
•	 Understand the earth’s atmosphere and its different layers, magnetic field of earth etc.

Universe (12 hrs) 
Large Scale Structure of the Universe-Astronomy and Cosmology-Our Galaxy-Galaxy types- Radio sources-Quasars-
Structures on the largest scale-Coordinates and catalogues of astronomical objects-Expansion of the Universe 
Ref; Introduction to Cosmology- J. V. Narlikar (1993), Cambridge University Press,Art. 1.1 to 1.8 (Pages 1 to 26) 

The evolution of Stars (9hrs) 
Introduction-Classification of Stars-The Harvard classification- Hertzsprung–Russel diagram- Stellar evolution-White 
dwarfs-Electrons in a white dwarf star-Chandrasekhar limit-Neutron stars-Black holes-Supernova explosion-Photon 
diffusion time-Gravitational potential energy of a star-Internal temperature of a star-Internal pressure of a star.
Ref; Modern Physics-R. Murugeshan, KiruthikaSivaprasath, S.Chand& Company
Ltd. (2007), Art. 78.1 to 78.15(Pages 963 to 976)

The active Sun (10 hrs)
Introduction, Sunspots and Solar storms-Sunspots and Solar activity-Cosmic rays of Solar origin- The Solar wind-
Solar corona and the origin of the solar wind-Disturbed Solar wind.
Ref; Earth’s Proximal Space- ChanchalUberoi (2000), Universities Press (India) Limited, Art 3.1 to 3.6 (Pages 36 to 
55)

The earth’s Atmosphere (15 hrs)
Introduction-Nomenclature and temperature profile-Temperature distribution in the troposphere-
Temperature of stratosphere-temperature of mesosphere and thermosphere-Temperature variability-The pressure 
profile-Scale height-Density variation-The Ionosphere-Effect on scale height-Ionospheric electric fields-Ionization 
profile-Layer of charge-Ionospheric hydrogen and Helium.
Ref; Introduction to Space Science- Robert C. Haymes (1971) John Wiley & Sons
Art. 3.1 to 3.9 and 3.12 to 3.17 (Pages 54 to 65 and 69 to 78)

Magnetosphere (8 hrs)
Introduction-The magnetic field of Earth-Earth’s variable magnetic field-Solar activity and Earth’s magnetic weather-
solar wind interaction-The Chapman-Ferraro closed magnetosphere- Dungey’s open magnetosphere-Structure of the 
magnetosphere-Magneto tail and Plasma sheet- Plasma sphere-Earth’s radiation belts. 
Ref; Earth’s Proximal Space- ChanchalUberoi (2000), Universities Press (India)
Limited, Art. 4.1 to 4.6 and 4.8 to 4.8.3 (Pages 56 to 67 and 71 to 74100 

Books for Study 
1.	 Introduction to Space Science – Robert C Hymes (1971), John Wiley & Sons Inc. 
2.	 Earth’s Proximal Space- ChanchalUberoi (2000), Universities Press (India) 
3.	 Introduction to Cosmology- J. V. Narlikar (1993), Cambridge University Press 
4.	 Modern Physics- R. Murugeshan, KiruthikaSivaprasath (2007), S.Chand& Company Ltd. 

Books for reference 
1.	 Space Physics and Space Astronomy – Michael D Pappagiannis (1972), Gordon and Breach 
2.	 Science Publishers Ltd. 
3.	 Introductory Course on Space Science and Earth’s environment- Degaonkar (Gujarat University,1978) 
4.	 Introduction to Ionosphere and magnetosphere- Ratcliffe (CUP, 1972) 
5.	 The Physics of Atmospheres-Houghton (Cambridge University Press) 
6.	 Introduction to Ionospheric Physics-Henry Rishbeth&Owen K. Garriot (Academic Press, 1969) 
7.	 Space Science –Louise K. Harra& Keith O. Mason(Imperial College Press,London, 2004) 
8.	 Introduction to Space Physics- Kivelson and Russel 
9.	 Introduction to Astrophysics – BaidyanadhBasu 
10.	Astrophysics - K. D. Abhayankar (University Press) 
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Elective Course

19UPH661.3: PHOTONICS 

No. of credits: 2	 No. of instructional hours per week: 3

Course Outcome
•	 Gain knowledge about the fundamental principles of photonics and light matter interactions.
•	 Understand processes that help to manipulate the fundamental properties of light and hence their 

applications in semiconductor photon sources, lasers, detectors etc
•	 Understand the fundamental optical effects such as electrooptics, acoustooptics and nonlinear optics, 

applied in photonic components and systems

Unit 1: (7 hrs)
Photons in semiconductors-semiconductors-energy band and charge carriers-semi conducting
materials-electron and hole concentrations-generation-recombination and injection-junctions-hetero junctions-
quantum wells and super lattices

Unit 2: (6 hrs)
Semiconductor photon sources-light emitting diodes-injection-electroluminescence-LED characteristics-
internal photon flux-output photon flux and efficiency-responsivity-spectral distribution-materials-response 
time-device structures

Unit 3: (8 hrs)
Semiconductor laser amplifiers-gain-amplifier band width-optical pumping-electrical current
pumping-hetero structures-semiconductor injection lasers-amplification-feedback and oscillators-resonator 
losses-gain condition-internal photon flux-output photon flux and efficiency-spectral distribution-spatial 
distribution-single frequency operation quantum well lasers (qualitative)

Unit 4: (8 hrs)
Semiconductor photon detectors-The external photo effect-photo electron emission-The internal photo 
effect-semiconductor photo detection-quantum efficiency-responsivity devices with gain-response time-
photoconductors-photo diodes-PIN photo diodes-hetero structure photo diode- Schotky barrier photodiodes-
array detectors-avalanche photodiodes-gain and responsivity- response time. 

Unit 5: (8 hrs)
Electro optic-Pockels and Kerr effects-electro optic modulators and switches-scanners directional couplers-
spatial light modulators-electro optics of liquid crystals-wave retarders and modulators-spatial light modulators. 

Unit 6: (7 hrs) 
Nonlinear optics-second order and third order optical non linearity-intensity dependent refractive index-
optical Kerr effect-self focusing. 

Unit 7: (10 hrs) 
Photonic switching and computing-opto mechanical-electro optic, acousto-optic and magneto optic switches-
all optical switches-bistable systems-principle of optical bistability-bistable optical devices-optical inter 
connectors-optical computing-digital optical computing-analog optical processing. 

Book of Study 
1.	 Fundamentals of Photonics: BFA Saleh and M.C.Teich, John Wiley &Sons, Inc. 

Reference books 
1.	 Semiconductor optoelectronic devices: Pallab Bhattacharya, Printice Hall of India. 
2.	 Optics and Photonics- An introduction: F. Graham Smith and Terry A.King, John Wiley &Sons,Inc. 
3.	 Lasers and Nonlinear Optics: B.B.Laud, New Age International Pvt Ltd. 
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Elective Course

19UPH661.4: NANOSCIENCE AND TECHNOLOGY

No. of credits: 2	 No. of instructional hours per week: 3

Course Outcome
•	 Understand the background on Nanoscience ,properties of nanomaterials
•	 Understand the synthesis and characterization of nanomaterials and their application and the impact of 

nanomaterials on environment

Unit 1 Introduction to Nanoscience and Nanotechnology (10 Hours)
Nanoscience and nanotechnology-Definition-Historical development, scope and applications [Book 1, 
Chapter 1].Comparison of bulk and nanomaterials-classification of nanostructured materials-one, two 
and three dimensional confinement, size and dimensionality effects-size effects-conduction electrons and 
dimensionality-Fermi gas and density of states-Potential wells- Partial confinement-Properties dependent on 
density of states-excitons. [Book 2 Chapter 9.1, 9.3, 9.4] 

Unit 2 Properties of nanomaterials and scaling laws (6 Hours)
Introduction-size dependent properties-Properties of nanomaterials-chemical reactivity- solubility-melting 
points-electronic energy levels-electrical conductivity-Super-paramagnetism- Electron confinement-Integrated 
optics-Optical properties-Mechanical properties- Thermodynamic properties-scaling laws. [Book 1 Chapter 
3.1 to 3.4] 

Unit 3 Synthesis and characterization (16 Hours)
Synthesis of nanoscale materials and structures-Zero Dimensional materials-Inert gas condensation-Inert gas 
expansion-Sonochemical processing-Sol-gel deposition-Molecular self assembly-1D and 2D-Foil beating-
Electro-deposition-PVD-CVD-3D Rapid solidification- Equiangle extrusion-Milling and Mechanical 
alloying-Micromachining-Consolidation of nanoclusters and milled powders-Methods for nanoprofiling[Book 
3 chapter 8.1]-Electron microscopy-Scanning probe microscopy-Optical microscopy-XRD [Book 4, Chapter 
2.1 to 2.4, 2.6]-IR and Raman Spectroscopy-Photoemission and X-ray spectroscopy [Book 2 Chapter 3.4] 

Unit 4 Carbon nanostructures (10 Hours) 
Carbon nanostructures-carbon molecules, carbon clusters-Fullerene-structure of C-60 and its crystal-larger and 
smaller fullerenes-other bucky balls-Carbon nanotubes-fabrication-structure-electrical properties-vibrational 
properties-mechanical properties-Applications of carbon nano tubes-Field Emission and shielding-computers-
fuel cells-chemical sensors-catalysis-mechanical reinforcement. [Book 2, Chapter 5] 

Unit 5 Nanomachines and nanodevices (12 Hours) 
Resonant Tunneling diode, quantum cascade lasers, single electron transistors-operating principles and 
applications. [Book 5, Chapter 9.1 to 9.4] 

Books for study 
1.	 Nanotechnology, An Introduction to synthesis, Properties and Applications of Nanomaterials,Thomas 

Varghese and KM Balakrishna, Atlantic Publishers and Distributors (P) Ltd, New Delhi 
2.	 Introduction to Nanotechnology, Charles P. Poole Jr and Frank J Ovens, Wiley Interscience,USA 
3.	 Nanomaterials, Nanotechnologies and design, Michael F Ashby, Paulo J Ferreira and Daniel L Schodek, 

Elsevier Publishers, UK 
4.	 Nano, The Essentials, T. Pradeep, Tata McGraw Hill, New Delhi 
5.	 Nanotechnology and Nanoelectronics, W.R. Fahrner, Springer, Newyork. 

References 
1.	 Encyclopedia of Nanoscience and Nanotechnology, H.S.Nalwa (Ed), American Scientific Publishers, Los 

Angels 
2.	 Nanotubes and Nanowires, C.N.R. Rao and Govindraj, RSC Publishing 
3.	 Nanotehnology, An Introduction, Jeremy J Ramsden, Elsevier Publishers, UK 
4.	 Nanotechnology, Mick Wilson, KamaliKannagara, Geoff Smith, Michelle Simmons and BurkhardRaguse, 

Overseas Press, New Delhi 
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Elective Course

19UPH661.5: COMPUTER HARDWARE & NETWORKING

No. of credits: 2	 No. of instructional hours per week: 3

Course Outcome
•	 Understand the names and functions of hardware parts and the parts of the motherboard, different kinds 

of input and output device, how the CPU processes data and instructions and controls the operation of all 
other devices.

•	 Understand the names, distinguishing features, and units for measuring different kinds of memory and 
storage devices.

•	 Understand and take precautions about various types of viruses affecting a PC ,the basic networking 
essentials, ip addressing etc.

Unit 1 - 3 hrs
P.C. Architecture-Functional block diagram of a computer-Processors-Introduction to Microprocessor-CISC-
RISC processors-Type of Processors and their specification.(Intel: Celeron-Pentium family-PII, PIII, PIV, dual 
core, core 2duo - AMD-K5,K6 series )

Unit 2 -10 hrs
Motherboards-Motherboard components-Types-Form factor-Different components of Motherboard (BIOS, 
CMOS,BICMOS, RAM, CMOS Battery, I/O slots, I/O connectors)-Riser architecture-Main Memory (SIMM, 
DIMM, RIMM)-extended/expanded/cache memories- Chipsets (Intel & AMD)-ROM, DRAM, SDRAM, 
CDRAM, RDRAM, WRAM. Bus standards-Types of Buses (PC, ISA,MCA, AGP, PCI, USB, IEEE FireWire)-
Add on Cards-Different latest Add on Cards (TV Tuner Card,DVR card, Video Capture,Internal Modem, 
Sound Card) 

Unit 3 -9 hrs
Drivers: 
(1) Floppy Disk Drive- Floppy Drive Components( overview only)
(2) Hard Disk Drive (HDD)
Types, Capacity-Hard Disk Components (Media, Read/Write Head, Spindle Motor Head Actuator)-Connector-
Jumper setting-trouble shooting in HDD-Hard Disk Controller (HDC)–Block diagram-Working-Interfacing 
(IDE,SCSI, ATA and SATA series) Configuration of HDD-Installation-Formatting-File Format (FAT, NTFS)-
Pen drive- i-pods
(3) Optical Disk Drive
Types (ROM, R/W, DVD ROM, DVD R/W)-Capacity-Difference between CD &DVD (capacity,format)-
trouble shooting. 

Unit 4 -5 hrs 
Peripherals-Keyboard and Mouse-operation-Types of VDU (CRT, LCD, and TFT)-Resolution- and Dot pitch-
Printers-Types (dot matrix, inkjet, laser) Scanner-operation-Power conditioning device-SMPS-Block diagram 
operation-UPS-Types (online, off line, Hybrid)-trouble shooting in all these devices. 

Unit 5- 4 hrs 
Viruses & Vaccines-Virus-Introduction-infection methods-Types of viruses-Different symptoms of virus 
attack-precautions-Vaccine-Method of vaccine-Different types of Antivirus used in PC,Firewalls 

Unit 6- 7 hrs 
NETWORKING ESSENTIALS 
Introduction-Need for networking-Network Topology-OSI Model-Types of networks (LAN, WAN, MAN) 
Protocols-LAN Protocols-Classification- Examples-Ethernet networking-WAN Protocols-PPP, X.25, PPTP, 
L2TP, ISDN 

Unit 7-- 8 hrs 
LAN Connectivity Devices-NIC-Repeater-Hub-Switch-Bridge-Internet Connectivity-Device-Routers-
Gateways-CSU/DSU-TCP/IP Protocol Suite-What is TCP/IP-Importance-OSI vs TCP/IP 
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Unit 8- 6 hrs 
IP Addressing-Overview-Address classes-Network ID-Host ID and Subnet Mask-Addressing 
guidelines-Reserved IP Address-Subnetting and Supernetting (overview) 

Unit 9 -2 hrs 
Emerging Technologies-Wireless Technology-Bluetooth-WAP-Mobile Technology-GSM- CDMA-GPRS 

Books for Study: 
1.	 D. Balasubramanian, “Computer Installation & Servicing”, Tata McGraw Hill. 
2.	 Rom Gilster, Black book, “PC Upgrading and Repairing”, Dream tech New Delhi.
3.	 Street Smart, James Pyler, “PC Upgrading and Repairing”, Wiley Publishing, Inc.
4.	 Stephen.J.Bigelow,”Bigelow’s Troubleshooting, Maintenance & Repairing PCs”,Tata McGraw Hill
5.	 Craig Zacker, “The Complete Reference- Networking”, Tata McGraw Hill
6.	 Douglowe, “Networking All in One Desk Reference”-3Edn, Wiley India Pvt Ltd 

References:
1.	 Mark Minasi, “The Complete PC Upgrade & Maintenance Guide” BPB Publication
2.	 C.A. Schmidt, “The Complete Computer Upgrade & Repair Book”, Dreamtech
3.	 Craig Zacker, John Rourke, “The Complete Reference- PC Hardware”Tata McGraw Hill
4.	 Scott Mueller, “Upgrading & Repairing PC’s”, Pearson Education
5.	 Vishnu Priya Sing &Meenakshi Singh, “Computer Hardware Course”, Computech
6.	 ManaharLotia, Pradeep Nair, PayalLotia, “Modern Computer Hardware Course”,BPB Publication.
7.	 Richard Mc Mohan, “Introduction to Networking”, Tata McGraw Hill.

Internet Resources:
1.	 www.edugrid.ac.in/webfolder/courses/cn/cn_resourses.htm
2.	 www.howstuffwork.com
3.	 www.e-tutes.com
4.	 www.learnthat.com
5.	 www.intel.com
6.	 www.amd.com
7.	 http://en.wikipedia.org
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Core Course XIV

19UPH645: OPTICS ELECTICITY AND MAGNETISM

(Minimum 18 experiments to be done)

Course Outcome
•	 Ability to think critically and to use appropriate concepts to analyze qualitatively problems or situations 

involving the fundamental principles of physics especially the fields of optics, electricity, magnetism, 
electronics, computer programming etc

•	 Ability to use appropriate mathematical techniques and concepts to obtain quantitative solutions to 
problems in physics. 

•	 Demonstrate basic experimental skills by the practice of setting up and conducting an experiment with due 
regards to minimizing measurement error. 

•	 Demonstrate basic communication skills by working in groups on laboratory experiments and the thoughtful 
discussion and interpretation of data. 

•	 Recognize and explain aspects of the application of the topics covered in this module in everyday life.

1.	 Spectrometer-A, D and n of a solid prism. 
2.	 Spectrometer –Dispersive power and Cauchy’s constants 
3.	 Spectrometer Grating—Normal incidence- N & wavelength 
4.	 Spectrometer-i-d curve 
5.	 Spectrometer- Hollow prism 
6.	 Liquid lens-refractive index of liquid and lens 
7.	 Newton’s Rings—Reflected system 
8.	 Air wedge-diameter of a wire 
9.	 Potentiometer-Resistivity. 
10.	Potentiometer-Calibration of ammeter 
11.	Potentiometer –Reduction factor of T.G 
12.	Potentiometer –Calibration of low range voltmeter 
13.	Potentiometer – Calibration of high range voltmeter 
14.	Thermoemf -measurement of emf using digital multimeter. 
15.	Carey Foster’s bridge -Resistivity 
16.	Carey Foster’s bridge -Temperature coefficient of resistance. 
17.	Mirror galvanometer-figure of merit. 
18.	BG- Absolute capacity of a condenser 
19.	Conversion of galvanometer into ammeter and calibration using digital Multimeter 
20.	Conversion of galvanometer into voltmeter and calibration using digital Voltmeter. 
21.	Circular coil-Calibration of ammeter. 
22.	Study of network theorems-Thevenin’s & Norton’s theorems and maximum power transfer theorem. 
23.	Circular coil-Study of earth’s magnetic field using compass box. 
24.	Absolute determination of m and Bh using box type and Searle’s type vibration magnetometers. 
25.	Searle’s vibration magnetometer-comparison of magnetic moments. 

References 
1.	 Yarwood and Wittle; Experimental Physics for Students, Chapman & Hall Publishers. 
2.	 An advanced course in practical physics, Chathopadhyaya, Rakshit and Saha, New central agency, Kolkata. 
3.	 A text book of practical physics, S.Viswanathan & Co., Chennai. 
4.	 Advanced Practical Physics, B.L.Worsnop and H.T.Flint, Khosla Publishers, Delhi
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Core Course XV

19UPH646: ELECTRONICS AND COMPUTER SCIENCE

(Minimum 18 experiments to be done – 4 from Computer Science)

Course Outcome
•	 Ability to think critically and to use appropriate concepts to analyze qualitatively problems or situations 

involving the fundamental principles of physics especially the fields of optics, electricity, magnetism, 
electronics, computer programming etc

•	 Ability to use appropriate mathematical techniques and concepts to obtain quantitative solutions to 
problems in physics. 

•	 Demonstrate basic experimental skills by the practice of setting up and conducting an experiment with due 
regards to minimizing measurement error. 

•	 Demonstrate basic communication skills by working in groups on laboratory experiments and the thoughtful 
discussion and interpretation of data. 

•	 Recognize and explain aspects of the application of the topics covered in this module in everyday life.

ELECTRONICS
1.	 PN junction Diode (Ge & Si) characteristics-To draw the characteristic curves of a PN junction diode and 

to determine its ac and dc forward resistances. 
2.	 Full wave (centre tapped) rectifier-To construct a full wave rectifier using junction diode and to calculate 

the ripple factor with and without shunt filter (10 readings for RL 100 to 5000 ). 
3.	 Full wave (centre tapped) rectifier-To construct a full wave rectifier using junction diode and to study 

effect of L,C, and LC filters on the ripple factor (for different RL). 
4.	 Bridge rectifier-To construct a bridge rectifier using junction diodes and to calculate the ripple factor with 

and without shunt filter (10 readings for RL 100 to 5000 ). 
5.	 Bridge rectifier- Dual power supply-To construct a dual power supply using bridge rectifier and measure 

the output voltages for different pair of identical load resistors. 
6.	 Zener diode characteristics-To draw the I-V characteristic of a Zener diode and to find the break down 

voltage and the dynamic resistance of the diode. 
7.	 Zener diode as a voltage regulator-To construct a voltage regulator using Zener diode and to study the 

output voltage variation (i) for different RL and (ii) for different input voltage with same RL. 
8.	 Transistor characteristics-CE-To draw the characteristic curves of a transistor in the CE configuration and 

determine the current gain, input impedance and output impedance. 
9.	 Transistor characteristics-CB-To draw the characteristic curves of a transistor in the CB configuration and 

determine the current gain, input impedance and output impedance. 
10.	Single stage CE amplifier-To construct a single stage CE transistor amplifier and study its frequency 

response. 
11.	OP amp. IC741- Inverting amplifier-To construct an inverting amplifier using IC741 and determine its 

voltage gain.
12.	OP amp. IC741- Non inverting amplifier . To construct a non inverting amplifier using IC741 and determine 

its voltage gain. 
13.	OP amp. IC741- Differentiator-To construct an OP amp. Differentiator, determine its voltage gain and 

study the output response to pulse and square wave. 
14.	OP amp. IC741- Integrator-To construct an OP amp. Integrator, determine its voltage gain and study the 

output response to pulse and square wave. 
15.	Phase shift oscillator-To construct a phase shift oscillator using transistor and measure the frequency of 

the output waveform. 
16.	Logic gates- OR and AND-To verify the truth tables of OR and AND gates using diodes. 
17.	Logic gate- NOT-To verify the truth tables of NOT gate using a transistor. 
18.	Network theorems (Superposition, Thevenin’s & Norton’s theorems). To verify the (i) Superposition, (ii) 

Thevenin’s & (iii) Norton’s theorems 
19.	RC-Filter circuits (Low pass) To construct an RC –low pass filter circuit and to find the upper cut off 

frequency. 
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20.	RC-Filter circuits (High pass)-To construct an RC –high pass filter circuit and to find the lower cut off 
frequency. 

Computer Science (C++ Programs) 
1.	 Program to find the roots of a quadratic equation (both real and imaginary root) 
2.	 Program to find the dot product and cross product of vectors 
3.	 Program to plot the functions Sin x, Tan x and ex 
4.	 Program to find the matrix addition, multiplication, trace, transpose and inverse. 
5.	 Program to convert hexadecimal to decimal number, decimal to hexadecimal number, binary to hexadecimal 

numbers and hexadecimal to binary numbers 
6.	 Program to find the result of binary addition and subtraction. 
7.	 Program to find the moment of inertia of regular bodies about various axes of rotation. 
8.	 Program to find the velocity of a rolling body (without sliding) at any point in an inclined plane 
9.	 Program to study the motion of a spherical body in a viscous fluid 
10.	Program to study the motion of projectile in central force field 
11.	Program to study the planetary motion and Kepler’s law 
12.	Monte carlo simulation 

References:
1.	 Basic electronics and linear circuits; N.N. Bhargava, D.C. Kulshreshtha, S.C.Gupta 
2.	 OP- Amps and linear integrated circuits; Ramakant A. Gayakwad 
3.	 Basic electronics; Santiram Kal 
4.	 Basic electronics; B. L. Theraja 
5.	 Principles of electronics; V. K. Mehta 
6.	 A first course in Electronic s; Anwar A. Khan, Kanchan K. Dey 


