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

17

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 19UMM141 Methods of Mathematics 4 4 3hrs 20 80
Complementary 
Course I

19UST131.1 Descriptive Statistics 2 2 2 3hrs 20 80

Complementary 
Course II

19UPH131.1 Mechanics and Properties of Matter 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

Foundation 
Course II

19UMM221 Foundations of Mathematics 4 3 3hrs 20 80

Complementary 
Course III

19UST231.1 Probability and Introduction to Random 
Variables

2 2 2 3hrs 20 80

Complementary 
Course IV

19UPH231.1 Heat and Thermodynamics 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 II 19UMM341 Elementary Number Theory and Calculus 5 4 3hrs 20 80
Complementary 
Course V

19UST331.1 Probability Distribution and
Theory of Estimation

3 2 3 3hrs 20 80

Complementary 
Course VI

19UPH331.1 Optics, Magnetism and Electricity 3 2 3 3hrs 20 80

IV

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

26

Additional 
Language IV

19UFR/HN/
ML411.1

Additional Language IV 5 4 3hrs 20 80

Core Course III 19UMM441 Elementary Number Theory, Calculus and 
Environmental Studies

5 4 3hrs 20 80

Complementary 
Course VII

19UST431.1 Testing of Hypotheses and
Analysis of Variance

3 3 3hrs 20 80

Complementary 
Course X

19UST432.1 Practical using Computer (Excel) 2 4 2hrs 20 80

Complementary 
Course VIII

19UPH431.1 Modern Physics and Electronics 3 3 3hrs 20 80

Complementary 
Course X

19UPH432.1 Complementary Course Lab of 
19UPH131.1, 19UPH231.1, 19UPH331.1 & 
19UPH431.1

2 4 3hrs 20 80
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V

Core Course IV 19UMM541 Real Analysis – I 5 4 3hrs 20 80

19

Core Course V 19UMM542 Complex Analysis – I 4 3 3hrs 20 80
Core Course VI 19UMM543 Abstract Algebra - Group Theory 5 4 3hrs 20 80
Core Course VII 19UMM544 Differential Equations 3 3 3hrs 20 80
Core Course 
VIII

19UMM545 Mathematics Software - LATEX & SageMath
(Practical Examination Only)

4 3 3hrs 20 80

Open Course 19UMM551 Open Course 3 2 3hrs 20 80
Project preparation - From selecting the 
topic to presenting the final report

1 - - - -

VI

Core Course IX 19UMM641 Real Analysis – II 5 4 3hrs 20 80

23

Core Course X 19UMM642 Complex Analysis – II 4 3 3hrs 20 80
Core Course XI 19UMM643 Abstract Algebra - Ring Theory 4 3 3hrs 20 80
Core Course 
XII

19UMM644 Linear Algebra 5 4 3hrs 20 80

Core Course 
XIII

19UMM645 Integral Transforms 4 3 3hrs 20 80

Elective Course 19UMM661 Elective Course 3 2 3hrs 20 80
Project 19UMM646 Project 4 Viva - 100

A) Language Courses = 9,   B) Foundation Courses = 2, C) Complementary Courses = 10,   
D) Core Courses = 13, E) Open Course = 1, F) Elective Course = 1,  

G) Project = 1 Total Courses = 9+2+10+13+1+1+1 = 37. Total Credits = 17+17+18+26+19+23 =120.

Open Courses

Course Code Course Title Instructional 
Hrs/Week Credit

19UMM551.1 Operations Research 3 2
19UMM551.2 Business Mathematics 3 2
19UMM551.3 Basic Mathematics 3 2

Elective Courses

Course Code Course Title Instructional 
Hrs/Week Credit

19UMM661.1 Graph Theory 3 2
19UMM661.2 Linear Programming with SageMath 3 2
19UMM661.3 Numerical Analysis with SageMath 3 2
19UMM661.4 Fuzzy Mathematics 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 o! 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 % 2marks
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 qui/ / 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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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
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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  c v (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 c mw 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



24

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

19UMM141: Methods of Mathematics

No.of credits: 4 Instructional hours per week: 4

Aim: 
To familiarize students with different methods of Differentiation  and Integration.

Course Outcome:
Students will be able to apply the different techniques of integration and differentiation in problem solving.
In this paper, we quickly review the fundamental methods of solving problems viz. the limiting method, 
finding the rate of changes through differentiation method, and finding the area under a curve through the 
integration method.

Module I - Methods of Differential Calculus (36 Hours)
Review of  basic concepts of calculus like limit of functions especially infinite limits and limits at infinity, 
continuity of functions, basic differentiation, derivatives of standard functions, implicit differentiation etc. 
with examples.(Maximum- 5 hours)
The above topics of chapter 2 of text are not to be included in the end semester examination. 
Differentiating equations to relate rates, how derivatives can be used to approximate non-linear functions by 
linear functions, error in local linear approximation, differentials;
Increasing and decreasing functions and their analysis, concavity of functions, points of inflections of a function 
and applications, finding relative maxima and minima of functions and graphing them, critical points,first and 
second derivative tests, multiplicity of roots and its geometrical interpretation, rational functions and their 
asymptotes, tangents and cusps on graphs;
Absolute maximum and minimum, their behaviour on various types of intervals, applications of extrema 
problems in finite and infinite intervals, and in particular, applications to Economics;
Motion along a line, velocity and speed, acceleration, Position - time curve, Rolle’s, Mean Value theorems and 
their consequences;
Indeterminate forms and L’Hospital’s rule;
Chapter 2,3 and 6 of text

Module II - Methods of Integral Calculus (36 Hours)
Revision of integration techniques, like integration by substitution, fundamental theorem of calculus, 
integration by parts, integration by partial fractions, integration by substitution and the concept of definite 
integrals.(Maximum-5 hours)
The above topics of chapter 4 and 7 of text are not to be included in the end semester examination. 
Finding position, velocity, displacement, distance travelled of a particle by integration,
analysing the distance-velocity curve, position and velocity when the acceleration is 
constant, analysing the free-fall motion of an object, finding average value of a function and its applications;
Area, volume, length related concepts : Finding area between two curves, finding volumes of some three 
dimensional solids by various methods like slicing, disks and washers, cylindrical shells, finding length of a 
plane curve, surface of revolution and its area;
Work done : Work done by a constant force and a variable force, relationship between work and energy;
Relation between density and mass of objects, center of gravity, Pappus theorem and related problems
Fluids, their density and pressure, fluid force on a vertical surface.
Introduction to Hyperbolic functions and their applications in hanging cables;
Improper integrals, their evaluation, applications such as finding arc length and area
of surface.
Chapter 4, 5, 6 and 7 of text.

Text : H Anton, I Bivens, S Davis. Calculus, 10th Edition, John Wiley& Sons

References
Ref. 1 : G B Thomas, R L Finney. Calculus, 9th Edition, Addison-Weseley Publishing Company
Ref. 2 : J Stewart. Calculus with Early Transcendental Functions, 7th Edition, Cengage India Private Limited
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MODEL QUESTION PAPER 
19UMM141: Methods of Mathematics 

Time: 3 hours         Maximum marks : 80 
 

SECTION -I 
(All the questions are compulsory. Each question carries 1 mark). 

1. Find the interval on which the function 𝑓𝑓(𝑥𝑥)  =  𝑥𝑥� −  4𝑥𝑥 +  3 is increasing.  
2. If 𝑠𝑠(𝑡𝑡) is the position function of a particle moving on a coordinate line then the      

instantaneous speed of the particle at time t is_______.  
3.  Find the open interval on which the function 𝑓𝑓(𝑥𝑥)  =  𝑥𝑥� −  4𝑥𝑥 +  3 is concave up.  
4. State the mean value theorem.  
5.  The total mass of a homogeneous lamina of area 𝐴𝐴 and density 𝛿𝛿  is_____.  
6.  Write the domain and range of 𝑐𝑐𝑐𝑐𝑠𝑠ℎ��𝑥𝑥.  
7.  If 𝑠𝑠(𝑡𝑡) =  𝑡𝑡�  −  6𝑡𝑡� be the position function of a particle moving along an 𝑠𝑠-axis (𝑠𝑠 in meters 

and 𝑡𝑡 inseconds).Find the instantaneous acceleration 𝑎𝑎 (𝑡𝑡).  
8.  State the pappus theorem. 
9.  Find the average value of f where𝑓𝑓(𝑥𝑥)  =  𝑥𝑥� over [0, 2].  
10.  Let 𝑣𝑣 (𝑡𝑡) denote the velocity function of a particle that is moving along an 𝑠𝑠 −axis with 

constant acceleration 𝑎𝑎 =  −2. If 𝑣𝑣 (1)  = 4 then 𝑣𝑣 (𝑡𝑡)  = _____.  
 

SECTION II 
(Answer any 8 question. Each question carries 2 marks). 

11. The side of a square is measured to be 10 ft with a possible error of ±0.1 ft. Use differrentials to 
estimate the error in the calculated area.  

12. Write the second derivative test.  
13.  A particle moves with a velocity (𝑡𝑡) = sin 𝑡𝑡.Find the displacement and distance travelled by the 

particle during the time interval 0 ≤  𝑡𝑡 ≤  �
� .  

14. Find the relative extrema of the function 𝑓𝑓(𝑥𝑥)  =  𝑥𝑥�  +  5𝑥𝑥 −  2.  
15.  Show that  lim�→ �

�  
  ��

�
 − 𝑥𝑥� tan 𝑥𝑥 = 1.  

16. Evaluate lim�→� 𝑥𝑥 sin �
�
 . 

17.  Evaluate ∫  ��
����

�
�� .  

18.  Find the force (in N) on the deck of a sunken ship if its area is 160𝑚𝑚� and the pressure acting 
on it is 6.0 × 10� 𝑃𝑃𝑎𝑎.  

19. Prove that cosh 2𝑥𝑥 = 2𝑐𝑐𝑐𝑐𝑠𝑠ℎ�𝑥𝑥 −  1.  
20.  If 𝑥𝑥 and 𝑦𝑦 are differentiable functions of 𝑡𝑡 and are related by the equation 𝑦𝑦 = 𝑥𝑥�. Find ��

�� 
 at 

time 𝑡𝑡 = 1 if 𝑥𝑥 = 2 and ��
�� 

= 4 at time 𝑡𝑡 = 1. 
21.  Express the derivative with respect to 𝑥𝑥 of 𝑦𝑦 =  𝑥𝑥� in differentiable form and discuss the 

relationship between 𝑑𝑑𝑦𝑦 and 𝑑𝑑𝑥𝑥 at 𝑥𝑥 = 1. 
22.  Define the improper integral of 𝑓𝑓 over (−∞, 𝑏𝑏) and (−∞, ∞) 

 
SECTION III 

(Answer any 6 question. Each question carries 4 marks). 
23. Show that if a body released from rest is in free fall then its average velocity over a time interval 

[0, 𝑇𝑇] during its fall is its velocity at time  =  �
�
 .  

24.  A point 𝑝𝑝 is moving along the line whose equation is 𝑦𝑦 =  2𝑥𝑥 .How fast is the distance between 
𝑝𝑝 and the point (3, 0) changing at the instant when 𝑝𝑝 is at (3,6) if 𝑥𝑥 is decreasing at the rate of 
2 𝑢𝑢𝑢𝑢𝑢𝑢𝑡𝑡𝑠𝑠/𝑠𝑠 at that instant.  
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25. Evaluate lim�→�� ��
�

− �
��� �

�.  
26. Find the mass and center of gravity of a lamina bounded by the 𝑥𝑥 axis, the line 𝑥𝑥 = 1 and the 

curve 𝑦𝑦 =  √𝑥𝑥  with density 2.  
27. Prove that 𝑠𝑠𝑠𝑠𝑠𝑠ℎ��𝑥𝑥 = log�𝑥𝑥 + √𝑥𝑥� + 1�.  
28. Find the area of the region between the 𝑥𝑥-axis and the curve 𝑦𝑦 =  �

����
 for 𝑥𝑥 ≥ 4.  

29. Use cylindrical shells to find the volume of the solid generated when the region enclosed 
between 𝑦𝑦 =  √𝑥𝑥 , 𝑥𝑥 = 1, 𝑥𝑥 = 4 and the 𝑥𝑥-axis is revolved about the 𝑦𝑦-axis.  

30. Evaluate ∫ ��
�

��
� .  

31. Prove that 𝑝𝑝(𝑥𝑥)  =  3𝑥𝑥� +  4𝑥𝑥� has no absolute maximum and an absolute minimum of −1.  
 

SECTION IV 
(Answer any 2 question. Each question carries 15 marks) 

32. a) Derive the formula for circumference of a circle of radius 𝑟𝑟. 
 b) Find the area of the surface that is generated by revolving the portion if a curve 𝑦𝑦 =
𝑥𝑥� between 𝑥𝑥 = 1 and 𝑥𝑥 = 2 about the 𝑦𝑦-axis. 

33. (a) Let 𝑠𝑠(𝑡𝑡)  =  5𝑡𝑡�  −  22𝑡𝑡 be the position function of a particle moving along a coordinate line, 
𝑠𝑠 is in feet and 𝑡𝑡 is in seconds.  

(i) Find the maximum speed of the particle during the time interval 1 ≤  𝑡𝑡 ≤  3 .                    
(ii)When during the time interval 1 ≤  𝑡𝑡 ≤  3 is the particle farthest from the origin. What is 
its position at that instant.  

(b) Find the absolute maximum and absolute Minimum of 𝑓𝑓(𝑥𝑥)  =  (𝑥𝑥� − 1)� on the interval 
(−∞, +∞).  

34. a) Verify Roll’s theorem for the function 𝑓𝑓(𝑥𝑥)  =  𝑥𝑥� −  6𝑥𝑥 +  8 at [2, 4].  
b) Let 𝑓𝑓(𝑥𝑥)  =  𝑥𝑥�  +  4𝑥𝑥 
     (i)Find the equation of the secant line through the points (−2, 𝑓𝑓(−2)) and (1, 𝑓𝑓(1)).   
    (ii) Show that there is only one number 𝑒𝑒 in the interval (−2, 1) that satisfies the    conclusion 
of the mean value theorem for the secant line in part (a). 
   (iii) Find the equation of the tangent line to the graph of 𝑓𝑓 at the point(𝑐𝑐, 𝑓𝑓(𝑐𝑐)).  

35. (a) A projectile is launched vertically upward from the ground level with the initial velocity of 
112𝑓𝑓𝑡𝑡/𝑠𝑠𝑒𝑒𝑐𝑐 (𝑔𝑔 = 32𝑓𝑓𝑡𝑡/𝑠𝑠�)  
     (i). Find the velocity at 𝑡𝑡 = 3𝑠𝑠𝑒𝑒𝑐𝑐 and 𝑡𝑡 = 5𝑠𝑠𝑒𝑒𝑐𝑐. 
     (ii). How high will the projectile rise.  
     (iii). Find the speed of the projectile when it hits the ground.  
(b) Evaluate lim�→�� 

�� �
����� �

 .  
(c)Derive the formula for the volume of a sphere of radius 𝑟𝑟. 
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Complementary Course I
19UST131.1: Descriptive Statistics

Weekly hours: 2+ 2                                                                                     Credits: 2

COURSE OUTCOME (CO)
1. To develop an understanding of the subject ‘Statistics’ and the concepts of official statistical

system of India, gender statistics and environmental statistics.
2.  To collect, organize and summarize data, create and interpret simple graphs and compute

appropriate summary statistics.
3. To understand different methods of sampling techniques and the concepts correlation and 

regression.
4. To equip the students in data analysis using R-programming.
SYLLABUS                                                                                                               
Module 1.    Part A: Topics for General Awareness on Statistics which are not intended for 

Examination purpose
1.1 Uses of statistics in various disciplines 
1.2  Official statistical system of India.
1.3 Census reports of India
1.4  Environmental  statistics & gender statistics
Module 1.    Part B: Collection and Presentation of Data                                  (20 hours)                                                                                         
1.1 Scales of measurement- nominal, ordinal, interval and ratio scales.
1.2 Questionnaires and pilot survey. Primary data and secondary data, choice between primary 

and secondary data, methods of collecting primary data, merits and  demerits of different 
methods of collecting primary data, sources of secondary data and precautions in  the use 
of secondary data.

1.3 Census and sampling methods, probability sampling and non-probability sampling, simple 
random sampling with replacement (SRSWR) & simple random sampling without 
replacement(SRSWOR),systematic sampling, cluster sampling and stratified sampling 
(concepts only). Sampling and non-sampling errors. 

1.4 Classification and tabulation: types of classification-geographical,chronological, 
qualitative and quantitative classifications. Frequency distribution, relative and cumulative 
frequency distributions.

1.5 Diagrammatic representation of data, pictograms and cartograms. Graphical representation 
of frequency distribution: histogram, frequency polygon, frequency curve and ogives. 
Lorenz curve and its applications.

Module 2 Summarization of data (24 hours)
2.1   Measures of central tendency- Arithmetic mean (A.M) ,median, mode, geometric 

mean (G.M), harmonic mean(H.M).
2.2   Measures of dispersion-absolute and relative measures-range, standard deviation (S.D), 

quartile deviation (Q.D) , average deviation (A.D), coefficient of variation (C.V).  
2.3   Partition values: quartiles, deciles, quintiles, deciles, percentiles (numerical problems).
2.4 Moments-raw and central, Sheppard’s correction.
2.5   Skewness and kurtosis and their measures. 
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Module  3. Curve fitting                                                                                     (10hours)
3.1   Curve fitting: method of   least squares and normal equations.
3.2   Fitting of straight lines, parabola, power curves y=abx   , y=axb  ,y= aebx and y= 𝒂𝒂

𝒙𝒙
 + b.                                                                                 

Module  4. Correlation & Regression (18hours)
4.1   Scatter diagram.
4.2   Correlation:  types of correlation, invariance property and coefficients of correlation- Karl   

Pearson’s coefficient of correlation and Spearman’s rank correlation.     
4.3    Regression: regression equations of Y on X & X on Y and angle between regression 

equations.
4.4    Correlation and regression coefficients- properties 
4.5 Multiple and partial correlation/ regression (only concepts ,no problems required)
Module 5    Practical using R-programming
Basics of R- programming-charts and diagrams, frequency table, descriptives, curve fitting, 
correlation and regression. Computer practical examination using R-programming 19U ST 432.1
in semester IV
REFERENCES

1. Gupta S. C and Kapoor V.K (1980): Fundamentals of Mathematical Statistics,    Sultan 
Chand and sons, New Delhi.

2. Parimal Mukhopadhay (1996): Mathematical Statistics, New  Central Book   
Agency(p)
Ltd,Calcutta.

3. Gupta S. P (2004): Statistical Methods, Sultan Chand and sons, New Delhi.
4.   Kenny J.F & Keeping E.S(1964):Mathematics of Statistics-Part II,2nd edition,D.Van 

Nostard Company, New Delhi-1.
5. Sudha G Purohit, Sharad  D Gore,Shailaja R Deshmukh (2010), Statitistics using R,

Narosa  Publishers. New Delhi.
6. ManlyB.F.J (2001):Statistics for Environmental Science &  Management ,Chapman

& Hall/CRC,ISBN  1-58488-029-5
        7.    https://www.unece.org/stats/gender.html and https://genderstats.un.org/
        8. https://unstats.un.org/unsd/environment/     
          9.     https://en.wikipedia.org/wiki/2011_Census_of_India and  mospi.nic.in
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MODEL QUESTION PAPER
FATIMA   MATA   NATIONAL   COLLEGE  (AUTONOMOUS),  KOLLAM

First Semester B.Sc Degree Examination
CBCSS  Mathematics

Complementary Course                              19UST 131.1:  Descriptive Statistics
Time : 3 Hours                                                                                   Maximum Marks: 80

Use of Scientific calculator and statistical tables are permitted
SECTION-A           Answer all questions. Each question carries 1 mark.

1.    Define Primary data.
2.    What is less than cumulative frequency?
3.    Name two two-dimensional diagrams.                        
4.    Which measure of location is suitable to compare the intelligence of students?
5.    State the relation of arithmetic mean, geometric mean and harmonic mean.       
6.    What is coefficient of variation?                                              
7.    What is the effect on standard deviation, if all the  observations are multiplied by the  same 

constant ?  
8      Define  scatter diagram.
9.     When are two variables positively correlated?
10    What is regression analysis ?                                                                     (10x1=10 marks)                             

SECTION-B             Answer any  8  questions. Each question carries  2 marks.
11.    Distinguish between  ratio scale and  interval scale.
12.    What are  the sources of secondary data?
13.    Describe   the construction of a  pie-diagram?                                   
14.    Find the arithmetic mean, median and mode of the data:  10,25, 15,19,21,25,23,25,21.     
15.   What is skewness ? Give any two measures of skewness.
16.   Show that the sum of squares of deviations of the observations  are minimum when the 

deviations are  taken from the arithmetic mean.
17.    Define r th raw  moment and  r th central moment.    
18.    Write the normal equations  for fitting y=axb .                                                             
19.    Write  the regression equations of  X on Y and Yon X.
20.    Using the following data ,obtain correlation coefficient,       

n=12,   ∑x=30,  ∑y=5,  ∑x2=670,   ∑y2=285,   ∑x y=334.
21.    Given that 14x+12y-3=0  and 12x+21y+10=0 are regression lines, find the means of  X   

and Y ?
22.    Write the angle between two regression lines.                                        (8x2=16 marks)                                                                                                                             

SECTION-C              Answer any 6  questions. Each question carries  4   marks
23.    Distinguish between  sampling  and  census methods. When do we prefer sampling over 

census?
24.   What is the difference between classification and tabulation? 
25.    Find the missing frequencies of the following frequency table. It is known that the   

median is 32.37 and the total frequency  is 100.

26.  Write the merits and demerits of arithmetic mean.

Class 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80
Frequency 15 20 10 -- 13 10 -- 6
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27.  Two workers on the same job given the following results over a period of time. Which    
worker appears  to be more consistent ?

Worker A Worker B
Mean time for completion of work
S.D of time for completion of work

30
6

30
4

28.   The first two  moments of a distribution about 2 are 1 and 2.5. Find the mean and variance.                                      
29.   What is Kurtosis? Give the measures of Kurtosis.
30.   The  scores obtained by 10 students in two subjects are given below

Student 1 2 3 4 5 6 7 8 9 10
Statistics 21 42 31 45 17 23 36 41 48 39

Mathematics 10 22 31 42 25 28 31 42 25 43
Find the rank correlation coefficient and interpret?  

31.   Fit a straight line of the form y=a+ bx to the following data.
x 0 1 2 3 4
y 0 1.8 3.3 4.5 6.3

(6x4=24 marks)
SECTION-D                   Answer any  2 questions. Each question carries 15  marks

32.    Find the arithmetic mean and standard deviation for the following data.

33. i)    Explain principle of least squares.
ii)    Find the two regression lines for the following data.

Age of husbands    :     32     38      49       47       48        59    50       
Age of wives         :      31    34       48      40 48        55    53

34.     Determine the median and quartiles graphically and justify your answers by calculation,     
for the following data.

35.   Compute Karl Pearson’s coefficient of correlation  between  aptitude  and achievement.

(2 x 15=30 marks)

Marks <20 <40 <60 <80 <100
No. of students 8 20 50 78 90

Class 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80
Frequency 32 43 81 122 131 115 105 85

Aptitude   test scores 50 54 56 59 60 62 61 65 67 71 71 74
Achievement test scores 22 25 34 28 26 30 32 30 28 34 36 40
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Complementary Course II

19UPH131.1: Mechanics and Properties of Matter

No.of credits: 2 Instructional hours per week: 4 (36 hours)

Course Outcome
• Understand the dynamics of rigid bodies, various theorems involved and derivations of expressions of 

moment of inertia of bodies of different shapes
• Understand the bending of beams and analyze the expression for young’s modulus 
• Understand the basics of  surface tension and viscosity of fluid 
• Analyse the basics of wave motion and oscillations

Unit I (28 hours) 
Dynamics of rigid bodies (7 hours) 
Theorems of M.I with proof-Calculation of M.I of bodies of regular shapes rectangular lamina, uniform bar 
of rectangular cross section, annular disc, circular disc, solid sphere-K.E of a rotating body. Determination of 
M.I of a fly wheel (theory and experiment). 

Oscillations and waves (13 hours) 
Examples of S.H oscillator-compound pendulum-determination of g -torsion pendulum-oscillations of two 
particles connected by a spring-vibration state of a diatomic molecule. 
Wave motion-general equation of wave motion-plane progressive harmonic wave - energy density of a plane 
progressive wave -intensity of wave and spherical waves. 

Mechanics of solids (8 hours) 
Bending of beams-bending moment-cantilever-beam supported at its ends and loaded in the middle-uniform 
bending-experimental determination of Y using the above principles with pin and microscope-twisting couple 
on a cylinder-angle of twist and angle of shear-torsional rigidity, . 

Unit II (8 hours) 
Surface Tension (5 hours) 
Excess of pressure on a curved surface-force between two plates separated by a thin layer of liquid-experiment 
with theory to find surface tension and its temperature dependence by Jaeger’ method-equilibrium of a liquid 
drop over solid and liquid surfaces. 

Viscosity (3 hours) 
Flow of liquid through a capillary tube-derivation of Poiseuille’s formula -limitations-Ostwald’s viscometer-
variation of viscosity with temperature. 

Books for Study 
1. Mechanics: J.C.Upadhyaya, Ram Prasad & Sons 
2. Oscillations & Waves: K.RamaReddy, S.Bbadami & V.Balasubramaniam ( University Press) 
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MODEL QUESTION PAPER
19UPH131.1: Mechanics and Properties of Matter

Time: 3Hrs Maximum Marks: 80

Part A
Answer all questions each in a word or a sentence .Each question carries 1 mark.

1. Give the relation for moment of inertia for a rectangular lamina about an axis perpendicular to its plane 
and passing through the center of mass.

2. What is meant by amplitude of simple harmonic motion?
3. Give one example for harmonic oscillator.
4. Give the expression for energy density for a plane progressive wave.
5. Define the term flexural rigidity.
6. Give the advantage of I shaped steel girders.
7. Define surface energy. 
8. Write the expression for excess pressure inside a spherical liquid drop.
9. Give the dimensional formula for coefficient of viscosity.
10. Write the expression for the viscous force.

(10 x 1 =10marks)
Part B

Answer any 8 questions. Each question carries 2 marks.
11. Derive an expression for moment of intertia of a thin circular ring.
12. Obtain the relation for kinetic energy of a rotating body.
13. Define simple harmonic motion.
14. From the differential equation of simple harmonic motion obtain the relation for acceleration of simple 

harmonic motion.
15. What is meant by periodic motion
16. What is meant by energy current of a plane progressive wave.
17. Obtain the relation for work down in twisting a wire.
18. Define the term bending moment.
19. What is meant by surface tension.Obtain the dimensional formula for surface tension.
20. Obtain the expression for force required to separate two plates enclosing a thin liquid film.
21. How the viscosity varies with temperature.
22. What is meant by velocity gradient?

(8 x 2 =16marks)
Part C

Answer any 6 questions .Each question carries 4 marks.
23. A solid sphere of mass 100 gm and diameter 20 cm rolls without slipping with uniform velocity 5 cm/s 

along a horizontal plane. Calculate the total kinetic energy. 
24.  A circular disc of radius 20 cm oscillates as a pendulum about a point on its circumference. Calculate the 

period of oscillation.
25. The frequency of the fourth harmonic in a stretched string of length 20 cm is 600 Hz .What is the velocity 

of the wave in the string? If now the tension is doubled,what will be the final velocity of the waves?
26. Find the frequency period and wavenumber for the light of wave length 6000 A.U given c=3X108 ms-1

27.  The pressure amplitude is 0.5 Nm-2 for a plane harmonic sound wave for frequency 1000 Hz in air. What 
are the displacement and velocity amplitude.

28.  A circular bar one meter long and 8 mm diameter is rigidily clamped at one end in the vertical position.A 
couple of magnitude 2.5 Nm is applied at the other end.As a result a mirror fixed at the end deflects a sport 
of light by 15 cm on the scale on meter away.Calculate the modulus of rigidity of the bar.

29. The rectangular cross-section of a cantilever has sides in the ratio 1:2.Calculate the ratio of the depression 
under the same load when (1)the smaller side is vertical(2)the longer side is vertical.

30. Two plane glass plates have a water drop pressed between them spreading as a circle of diameter 10cm.
The plates are 0.005mm apart. What force perpendicular to the plates will be required to separate them? 
Surface tension of water is 72 X10-3 Nm-1.
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31.  Find the velocity of water that will flow per minute through a pipe of diameter 4 cm and length 200 m 
when a pressure of 5 Pa is applied, assuming that the flow is streamlined. Viscosity of water =0.001 SI unit. 

(6x 4 =24 marks)
Part D

Answer any 2 questions. Each question carries 15 marks.
32. A. Derive an expression for moment of inertia of a solid sphere (i)About it diameter(ii)about it tangent 

B. State and prove the theorem of parallel axis in moment of inertia.
33. Derive an expression for the period of oscillation of a compound pendulum .Show that the center of 

suspension and oscillation are reversible.Also describe an experiment to determine g using the pendulum.
34. Describe with relevant theory an experiment to determine the Young’s modulus of the material of the bar 

of uniform bending.
35. Calculate the difference of pressure across an element of the curved surface of a liquid in terms of surface 

tension and the principal radii of curvature of the element. And hence calculate the excess pressure inside 
a bubble.

(2x 15 =30marks)
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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: 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)
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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
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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*
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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  c vv  (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 D m-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.



54

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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Foundation Course

19UMM221: Foundations of Mathematics

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

Aim:
To enable students to acquire knowledge in foundation of logic and proof ,coordinate geometry and vector 
calculus

Course outcome:
Students will be able to demonstrate the effective use of mathematical skills in inductive reasoning, represent 
vectors analytically, perform basic calculus on vector valued functions.
The rigorous study of mathematics begins with understanding the concepts of sets and functions. After that, 
one needs to understand the way in which a mathematician formally makes statements and proves or disproves 
it. We start this course with an introduction to these fundamental concepts. Apart from that, the basic of vector 
calculus is to be revised before moving to more advanced topics.

Module I - Foundations of Logic and Proof (36 Hours)
Statements, logical connectives, and truth tables, conditional statements and parts of it, tautology and 
contradiction, using various quantifiers like universal and existential quantifiers in statements, writing 
negations, determining truth value of statements;
Proof : Various techniques of proof like inductive reasoning, counter examples, deductive reasoning, hypothesis 
and conclusion, contrapositive statements, converse statements, contradictions, indirect proofs;
Sets and relations: A review of basic set operations like union, intersection, subset, superset , equality of sets, 
complements, disjoint sets, indexed family of sets and operations on such families, ordered pairs, relations 
on sets, cartesian products ( finite case only), various types of relations (reflexive, symmetric, transitive, 
equivalence), partitions of sets;
Functions: domain, codomain, range of functions, one-one, onto, bijective functions, image, preimage 
of functions, composing functions and the order of composition, inversefunctions, cardinality of a set, 
equinumerous (equipotent) sets
Chapter 1 and  2 of text [1] 

Module II - Foundations of co-ordinate geometry   (18 Hours)
Parametric equations of a curve, orientation of a curve, expressing ordinary functions parametrically, tangent 
lines to parametric curves, arc length of parametric curves;
Polar co-ordinate systems, converting between polar and rectangular co-ordinate systems, graphs in the polar 
co-ordinate system, symmetry tests in the polar co-ordinate system, families of lines, rays, circles, other 
curves, spirals;
Tangent lines to polar curves, arc length of the curve, area, intersections of polar curves;
Conic sections : definitions and examples, equations at standard positions, sketching them, asymptotes of 
hyperbolas, translating conics, reflections of conics, applications,
rotation of axes and eliminating the cross product term from the equation of a conic, polar equations of conics, 
sketching them, applications in astronomy such as Kepler’s laws, related problems
Chapter 10 of  text [2].

Module III - Foundations of vector calculus (18 Hours)
Review of  the three dimensional rectangular co-ordinate system and how distance is to be calculated between 
points in this system. Basic operations on vectors like their addition, cross and dot products, the concept 
of projections of vectors and the relation with dot product ,. equations of lines determined by a point and 
vector, vector equations in lines, equations of planes using vectors normal. Quadric surfaces which are 
three dimensional analogues of conics , Various co-ordinate systems like cylindrical, spherical , methods for 
conversion between various co-ordinate systems.
Chapter 11 of text [2].

Texts
Text 1 : S R Lay. Analysis with an Introduction to Proof, 5th Edition, Pearson Education Limited
Text 2 : H Anton, I Bivens, S Davis. Calculus, 10th Edition, John Wiley & Sons
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FATIMA MATHA NATIONAL COLLEGE(AUTONUMOUS) 
Second Semester B. Sc. Degree Examination- 2019 

First Degree Programme under CBCSS 
Model Question Paper 

MM 1221: Foundations of Mathematics 
(2019 Admission onwards) 

TIME: 3 HOURS       MAXIMUM MARKS:80 
SECTION- A 

All the first 10 questions are compulsory. Each carries 1 mark. 

1) Find the range of the function 𝑓𝑓(𝑥𝑥) = 5 cos (4𝑥𝑥) 

2) Give an example of a relation which is reflexive, symmetric but not transitive. 

3) Every subset of a denumerable set is denumerable. State whether  true or false. 

4) State whether true or false: 𝐼𝐼𝑓𝑓 3 𝑖𝑖𝑖𝑖 𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 4 > 6, 𝑡𝑡ℎ𝑒𝑒𝑒𝑒 9 ≤ 5. 
5) Write the negation of the statement:. “If the sequence (𝑎𝑎𝑛𝑛)is convergent,then (𝑎𝑎𝑛𝑛 )  is 

monotone and bounded.” 

6) Write the rectangular coordinates of the point whose polar coordinates are (6, 2𝜋𝜋
3 ). 

7) The graph of 𝑜𝑜 = cos 𝜃𝜃  is symmetric about ____________ 

8) State the reflection property of ellipse. 

9) Identify the quadric surface  𝑧𝑧 = 𝑦𝑦2

𝑏𝑏2 −  𝑥𝑥2

𝑎𝑎2  . 

10) Find the new coordinates of the point (2, 4) if the coordinate axes are rotated through an 

angle of 30𝑜𝑜 

 
SECTION -B 

 
Answer any 8 questions from questions 11 to 22. They carry 2 marks each.                                                                                  

 
 

11) Is 𝑥𝑥2 + 3𝑥𝑥 − 2 = 0 a statement? If not, rewrite it as a statement.  

12) Define the sentential connective  ∇  by the following truth table 

𝑝𝑝 𝑞𝑞    𝑝𝑝 ∇  q 

𝑇𝑇 𝑇𝑇 𝐹𝐹 

𝑇𝑇 𝐹𝐹 𝐹𝐹 
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𝐹𝐹 𝑇𝑇 𝐹𝐹 

𝐹𝐹 𝐹𝐹 𝑇𝑇 

Find the truth table for(𝑝𝑝 ∇ p) ∇ (𝑞𝑞 ∇ q). 

13) Write the negation of the statement   " 𝑡𝑡ℎ𝑒𝑒𝑒𝑒𝑒𝑒 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑡𝑡𝑒𝑒  𝑒𝑒 > 2  𝑒𝑒𝑠𝑠𝑠𝑠ℎ 𝑡𝑡ℎ𝑎𝑎𝑡𝑡 𝑓𝑓(𝑒𝑒) = 7 " 

14) Using the truth table, show that the statement  [(𝑝𝑝  ⋀ ∼ 𝑞𝑞) ⇒ (𝑝𝑝 ⟹ 𝑞𝑞)]  is a tautology. 

15) Define a relation  ℛ on ℕ ×  ℕ by (𝑎𝑎, 𝑏𝑏)ℛ(𝑠𝑠, 𝑑𝑑)  𝑒𝑒𝑓𝑓𝑓𝑓  𝑎𝑎𝑏𝑏 = 𝑠𝑠𝑑𝑑 

a) Find an equivalence class with exactly two elements. 

b) Find an equivalence class with exactly four elements. 

16) Let 𝑓𝑓: 𝐴𝐴 → 𝐵𝐵 and  𝑔𝑔: 𝐵𝐵 → 𝐶𝐶   be two surjective functions. Show that the composition 

𝑔𝑔𝑔𝑔𝑓𝑓: 𝐴𝐴 → 𝐶𝐶 is surjective . 

17) Find the slope of the tangent line to the unit circle 𝑒𝑒 = 𝑠𝑠𝑔𝑔𝑒𝑒𝑡𝑡, 𝑦𝑦 = 𝑒𝑒𝑒𝑒𝑠𝑠𝑡𝑡,    0 ≤ 𝑡𝑡 ≤ 2𝜋𝜋 at 

the point where  𝑡𝑡 = 𝜋𝜋
6. 

18) Using the parametric equations find the circumference of a circle of radius a . 

19) What is the equation for the ellipse with foci (0, ±2)  and major axis with end points 

(0, ±4) 

20) Find the unit vector that has the same direction as 𝑣𝑣 = 2𝑒𝑒 + 2𝑗𝑗 − 𝑘𝑘 

21) Sketch the graph of  𝑒𝑒2 + 𝑦𝑦2 = 1 in 3- space. 

22) Find the direction cosine of the vector 𝑣𝑣 = 2𝑒𝑒 − 4𝑗𝑗 + 2𝑘𝑘. 
 

 
SECTION- C 

 
Answer any 6 questions from questions 23 to 31. They carry 4 marks each. 

 

23) Construct the truth table for the statement  [(~𝑞𝑞) ∧ (𝑝𝑝 ⇒ 𝑞𝑞) ⇒ (~𝑝𝑝)] 

24) Prove or give a counter example that “for every integer 𝑠𝑠, 𝑠𝑠2 + 3𝑠𝑠 +

8 is even.” 

25) Let S be a non empty set. Show that if there exists an injective 

function 𝑓𝑓: 𝑆𝑆 → ℕ  , then there exists a surjective function 𝑔𝑔: ℕ → 𝑆𝑆. 
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26) Find the total arc length of the cardioid 𝑟𝑟 = 1 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 

27) Find the area of the region that is inside the cardioid 𝑟𝑟 = 4 + 4𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 

and outside the circle 𝑟𝑟 = 6 

28) Identify the graph of the equation 𝑥𝑥2 − 𝑦𝑦2 − 4𝑥𝑥 + 8𝑦𝑦 − 21 = 0. 

29) 𝑎𝑎) Find  the vector of length 2 that makes an angle of 𝜋𝜋4 with the 

positive x- axis 

𝑏𝑏) Find the angle that the vector 𝑣𝑣 =  −√3𝑖𝑖 + 𝑗𝑗 makes with positive x- axis 

30) A relation R on a set A is called circular if for all 𝑎𝑎, 𝑏𝑏, 𝑐𝑐 ∈ 𝐴𝐴, 𝑎𝑎𝑎𝑎𝑏𝑏 and  

𝑏𝑏𝑎𝑎𝑐𝑐 implies 𝑐𝑐𝑎𝑎𝑎𝑎. 

Prove that a relation is an equivalence relation iff it is reflexive and circular 

31) Find the parametric equation of the line 

a) Passing through (1, 2, -3) and parallel to the vector = 4𝑖𝑖 + 5𝑗𝑗 − 7𝑘𝑘 . 

b) Passing through the origin in 3- space and parallel to 𝑣𝑣 = 𝑖𝑖 + 𝑗𝑗 + 𝑘𝑘. 

 

 
SECTION- D 

 
Answer any 2 questions from questions 32 to 35.They carry 15 marks each. 

32) Define a relation ℛ on the set of integers ℤ by 𝑥𝑥ℛ𝑦𝑦 if and only if 𝑥𝑥 − 𝑦𝑦 = 2𝑘𝑘 for some 

integer 𝑘𝑘 . 

a) Verify that ℛ is an equivalence relation on ℤ. 
b) Describe the equivalence class  𝐸𝐸5. 

33)   1) Determine the truth value of the following statements with suitable justification. 

a)   “∀𝑥𝑥 ∃𝑦𝑦 𝑐𝑐𝑠𝑠𝑐𝑐ℎ 𝑡𝑡ℎ𝑎𝑎𝑡𝑡 𝑥𝑥 + 𝑦𝑦 = 3" 
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b) “∀𝑥𝑥 ∃𝑦𝑦 𝑠𝑠𝑠𝑠𝑠𝑠ℎ 𝑡𝑡ℎ𝑎𝑎𝑡𝑡 𝑥𝑥 + 𝑦𝑦 ≠ 3" 

  2) Let 𝑓𝑓: 𝐴𝐴 → 𝐵𝐵 and  𝑔𝑔: 𝐵𝐵 → 𝐶𝐶   by bijective functions. Show that the composition 

𝑔𝑔𝑔𝑔𝑓𝑓: 𝐴𝐴 → 𝐶𝐶 is bijective and  (𝑔𝑔𝑔𝑔𝑓𝑓)−1 =   𝑓𝑓−1 𝑔𝑔 𝑔𝑔−1 

      34)a) Identify and sketch the curve 𝑥𝑥𝑦𝑦 = 1. 

               b) Sketch the graph of the equation in the polar coordinates  

                1) 𝑟𝑟 = 1        2) 𝜃𝜃 = 𝜋𝜋
4           3) 𝑟𝑟 = 𝜃𝜃   (𝜃𝜃 ≥ 0) 

35) a) Find the equation of the plane through the points 𝑃𝑃1   (1, 2, −1),  𝑃𝑃2   (2, 3, 1) ,and 

                           𝑃𝑃3   (3, −1, 2) 

              b) Determine whether the planes 3𝑥𝑥 − 4𝑦𝑦 + 5𝑧𝑧 = 0  and −6𝑥𝑥 + 8𝑦𝑦 − 10𝑧𝑧 − 4 = 0  are 

parallel. 

             c) Let  𝐿𝐿1: 𝑥𝑥 = 1 + 4𝑡𝑡,    𝑦𝑦 = 5 − 4𝑡𝑡, 𝑧𝑧 =  −1 + 5𝑡𝑡  , 𝐿𝐿2: 𝑥𝑥 = 2 + 8𝑡𝑡,    𝑦𝑦 = 4 − 3𝑡𝑡, 𝑧𝑧 =
 5 + 𝑡𝑡  be two lines. Are the lines parallel?  Do the lines intersect? 

 

**** 
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Complementary Course III
19UST231.1: Introduction to Probability and Random Variables                  

weekly hours: 2+2                                                                                               Credits: 2
COURSE OUTCOME (CO)

1. To understand the basic concepts of probability and random variables.
2. To introduce probability density function( p.d.f) , distribution function , 

mathematical expectation, joint p.d.f, conditional mean and  conditional 
variance.

3. To equip the students in data analysis using R-programming.
SYLLABUS

Module 1 Random  experiments                                                                       (8 hours)
1.1   Random experiments, sample space, sample point and Events. 
1.2    Algebra of events, concepts   of equally likely, mutually exclusive, exhaustive events,

partition of the sample space and sigma-field of events.    
Module 2    Probability (14 hours)
2.1 Classical and empirical approaches to probability. 
2.2 Probability measure , probability space, axiomatic  definition of probability and 

theorems on probability. 
2.3    Addition and multiplication theorems on probability, conditional Probability,

independence of events and compound probability.
2.4 Bayes’ theorem and its applications.

Module 3. Random variables (25 hours)
3.1    Discrete and continuous random variables.
3.2    Probability mass function (p.m.f), probability density function (p.d.f) and distribution 

function(d.f).
3.3   Joint probability density function of two random variables, marginal and conditional 

distributions.
3.4   Independence of random variables.
3.5   Transformation of variables-one to one transformation of univariate random variables.

Module 4. Mathematical expectation                                                 (25 hours)
4.1   Mathematical expectation of random variables and its properties.
4.2   Conditional mean and conditional variance.
4.3   Moments, bivariate  moments, Cauchy -Schwartz inequality and correlation 

Coefficient.
4.4    Moment  generating function, characteristic function ,their properties and uses
Module 5    Practical using R-programming
Practical Examination in semester IV -19U ST 432.1.
REFERENCES

1. Bhat B,R (1985):Modern Probability Theory, New Age International(p)Ltd, New Delhi.
2. Gupta S. C and Kapoor V.K: Fundamentals of Mathematical Statistics, Sultan Chand and 

sons, New Delhi.
3. Pitman J. (1993):Probability,Narosa Publishing House, New Delhi.
4. Mukhopadhyay P. (1996):Mathematical Statistics, New Central Book Agency(P) Ltd, 

Calcutta.
5. Rohatgi,  V.K. and Saleh, A.K. Md. E (2012):An introduction to probability and 

statistics, (2nd edition),WileyEastern,New Delhi. 
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MODEL QUESTION PAPER
FATIMA   MATA   NATIONAL   COLLEGE (AUTONOMOUS), KOLLAM

Second Semester B.Sc Degree Examination
CBCSS Mathematics

Complementary Course
19UST 231.1:   Introduction to Probability and Random variables

Time: 3 Hours                                                                       Maximum Marks: 80
Use of Scientific calculator and statistical tables are permitted

SECTION-A Answer all questions. Each question carries 1 mark
1. Define Sample space.
2. Define mutually exclusive events.
3. If P(B)=P(A/B)=1/2.Find P(A∩B).
4. State the multiplication theorem on probability.
5.   Define a  random variable.
6.   If f(x) is the probability density function of a continuous random variable  ranging  from 0 

to 10,find  P(X=5).       
7.   Suppose X is a random variable that takes values 1, 2 and 3 with P(X=1) = 0.4 and 

P(X=2) = 0.1.Find P(X=3) and E(X).
8. Define moment generating function of a random variable X.
9. State multiplication theorem on expectation.
10. Define conditional mean of a random variable X given Y.                                                                      

SECTION-B            Answer any 8  questions. Each question carries  2 marks.
11. Distinguish between deterministic experiment and random experiment.
12.    Define sigma-field of events.
13. For any two events A and B with A ⊂ B, prove that P(A) ≤ P(B)                                                                                                    
14. Explain axiomatic definition of probability.
15.     A random variable X has the probability density function, f(x) =kx2 , 0 <  x <1, find   k  

and   E(X).   
16.     Define  marginal and  conditional distributions of discrete  random variables X and Y. 
17.     Find   E(X)  and  V(X)  if  X is a random variable with  p. d. f   f(x)  = e –x ,  x > 0.
18.     State two properties of joint probability mass function of (X,Y).
19.     If f(x) is the probability density function of a continuous random variable X, how do you 

find the median of the distribution.
20. Find the  characteristic function of the random variable X which takes values -1 and +1 

with probabilities ½ and ½ respectively.
21. What is a  probability space?              
22.       If the probability density function of X is given by  f(x) =kx (1-x) for 0<x<1 and 0,

elsewhere. Find k and  the probability density function of Y=X3.        (8x2=16 marks)                                                                                                                                                                                               
SECTION-C       Answer any  6  questions. Each question carries  4   marks

23. Distinguish between mutually exclusive events and independent events.
24.    State and prove Cauchy- Schwartz inequality.
25. State and prove addition theorem on probability.
26.    Define distribution function F(x) of a random variable  and state  its properties.
27. If X  is a discrete  random variable  taking values -2,0 and 2 with  respective probabilities 

¼, ½, and ¼   respectively .Find the probability mass function of Y=X+2? 
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28.    If X  is a continuous random variable  with   p.d.f ,  f(x)=1, if o<x<1  and 0  elsewhere. 
Find the probability density function of   Y=  -2 log x.     

29.    If X and Y are two random variables with joint probability density function 
f(x, y)   =   2 - x - y,     0 ≤ x ≤ 1,    0 ≤  y ≤ 1,

=   0,                 elsewhere
Obtain covariance between X and Y.

30.   State and prove addition theorem on expectation.
31    Find the value of ‘a’ and  moment generating function  of  f(x) =a e –ax;  x>0, a>0.Hence 

find   its mean.                                                                                          (6x4=24 marks)                                                          
SECTION-D Answer any 2 questions. Each question carries 15  marks

32. i)  State and prove Bayes’ theorem.
ii)  Two urns contain respectively 2 white and 1 black balls,1 white and 5 black balls; one 

ball is transferred from first urn to second urn  and then one ball is drawn from the latter. 
It happens to be white. What is the probability that the transferred ball was black.

33.    Let   X be a continuous  random variable  with probability density function,
f(x)  =    0,                         if     - ∞ < x < -2,

=    ( x+2)/8,            if      -2  ≤ x  < 0,
=    ½  ,              if       0  ≤ x  <  1,
=    1/ (4x2),             if       1 ≤  x  <  ∞                                           

1)    Obtain  the distribution function of  X
2)     Find    P(0.5 ≤ X ≤ 3)                                          3)  Find   P(X ≥ 1.5)       

34.  The joint probability distribution of two discrete random variables  X and Y are as 
follows:

X
Y

-1              0 + 1 Total

-1
0
+1  

1/6          1/3        1/12
2/9          1/6           0
1/36          0            0

7/12
7/18
1/36

Total 5/12          ½         1/12 1

i)Find   E(X) and E(Y)       ii)   Find E(X/Y=0) and E(Y/X=1)        iii)  Cov (X,Y)
35.  For the bivariate distribution : f(x,y)   = 2;     0< x <1,   0< y < x,

=  0 ;    elsewhere. 
Obtain  the marginal and conditional density functions. Examine whether X and Y are
independent.                                                                                     (2x15=30 marks)
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Complementary Course IV

19UPH231.1: Heat and Thermodynamics

No.of credits: 2 Instructional hours per week: 4 (36 hours)

Course Outcome
• Understand the various phenomena of transference of heat
• Understand the fundamental thermodynamic properties and various laws of thermodynamics
• Solve problems using the properties and relationships of thermodynamic systems
• Understand the concept of entropy during various types of processes
• Understand the basics of statistical physics

Unit I – Transmission of Heat (12 hours) 
Thermal conductivity and thermometric conductivity-Lee’s disc experiment - Weidmann and Franz law 
(statement only)-energy distribution in the spectrum of black body and results-Wien’s displacement law-
Rayleigh-Jeans law-their failure and Planck’s hypothesis-Planck’s law-comparison-solar constant-its 
determination-temperature of sun. 

Unit II – Thermodynamics (11 hours). 
Isothermal and adiabatic processes-work done-isothermal and adiabatic elasticity-Heat engines-Carnot’s 
cycle -derivation of efficiency-petrol and diesel engine cycles-efficiency in these two cases-second law of 
thermodynamics-Kelvin and Clausius statements. 

Unit III – Entropy (9 hours) 
Concept of entropy-change of entropy in reversible and irreversible cycles-principle of increase of entropy-
entropy and disorder-entropy and available energy-T-S diagram for Carnot’s cycle-second law in terms of 
entropy-calculation of entropy when ice is converted into steam. 

Unit IV- Statistical Mechanics (4 hrs)
Statistical Probability- Macro and micro states- Phase space- Statistical ensemble- postulates of equal 
probability- Maxwell Boltzmann Distribution- Velocity distribution.

Books for Study 
1. Heat & Thermodynamics: N.Subramaniam & Brijlal, S.Chand & Co 
2. Heat & Thermodynamics: W.Zemansky, McGraw Hill 
3. Heat & Thermodynamics: C.L.Arora. 
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MODEL QUESTION PAPER
19UPH231.1: Heat and Thermodynamics

TIME : 3 HOURS TOTAL MARK: 80

Section A
Answer all questions,1 mark each

1. Why the space between the two walls of a thermo flask evacuated?
2. Write the SI unit of thermal conductivity
3. Draw the T-S diagram .
4. What is the working substance in Carnot’s engine ?
5. Define thermometric conductivity.
6. State Planck’s law .
7. Write Planck’s radiation formula.
8. Define the efficiency of a Carnot engine.
9. How will the entropy of the system change during irreversible process ?
10. Name the instrument used to measure Solar constant.

Section B
Answer any 7 of the following, 2 marks each

11. State Weidman- Franz Law
12. Write two applications of thermal conductivity in daily life.
13. State the Principle of increase of entropy
14. Define thermal efficiency of a heat engine.
15. What is emissive power?
16. Derive the expression for change in entropy in a reversible isothermal process.
17. Distinguish between isothermal elasticity and adiabatic elasticity. Obtain the relation connecting them
18. Explain steady state in heat conduction
19. Define Solar constant
20. Mention four properties of thermal radiation
21. State and explain Wien’s displacement law 
22. Draw the indicator diagram of an adiabatic change.

Section C
Answer any six of the following , four marks each

23. A cylindrical metallic rod 0.50m long conducts heat at a rate of 50 J/S when its ends are kept at 4000C and 
00C respectively. What is the diameter of the rod? (Thermal conductivity of the metal is 72Wm-1K-1 )

24. One mole of a gas at 27°C expands adiabatically until its volume is doubled. Calculate the work done. 
Given γ=1.4

25. The area of a glass plate is 1m2 and thickness is 2mm. If the temperature at one surface is 360C and the 
other is 260C, calculate the heat flowing through it in one minute. Thermal conductivity of glass is 0.8Wm-

1K-1

26. Calculate the wavelength at which a hot body radiates maximum energy if its surface temperature is 
3000K. Wien’s constant is .00289mK 

27. Calculate the total change in entropy when 200 g of water at 200C is mixed with 120 g of water at 500C and 
the mixture is then heated to the boiling point. Specific heat capacity of water is 4200 J kg-1K-1

28. (a) One mole of a gas at 270C at 3 atm is compressed to 1/3 of its volume(a) slowly , (b) suddenly. What 
is the resulting temperature? γ = 1.4 
(b) Gas occupying a volume of 10-2m3 at a pressure of 10 atm expands isothermally to a pressure of 5 atm. 
Calculate the work done

29. In Lee’s disc experiment two discs are separated by gap of thickness 5 mm. The space between the discs 
contains a material of thermal conductivity 3.88x10-5Wm-1K-1. At the steady state the temperature of the 
two sides of the discs are 368 K and 333 K. If the area of cross section of the disc is 25 cm2, calculate the 
quantity of heat crossing the material per second.

30. A blackbody having an area 2x10-4 m2 for its radiating surface radiates energy of 16.42 J in 15 minutes. 
What is the temperature of the body? Stefan’s constant =5.7 x 10-8 Wm-2K-4
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31. Calculate the surface temperature of the sun from the following data. Radius of sun=7 x108m ; solar 
constant= 1400 W/m2 ; mean distance of the sun and earth =1.5 x 1011m ;Stefan’s constant= 5.7 x 10-8 
Wm-2K-4

Section D
Answer any 2 of the following , 15 marks each

32. Explain Lee’s disc method of finding the thermal conductivity of a bad conductor 
33. Explain the working of an Otto engine. Derive the expression for efficiency
34. Describe an experiment to determine solar constant. How will you estimate the temperature of Sun from 

the knowledge of Solar constant?
35. Explain energy distribution in black body spectrum and discuss the results.
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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)



72

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  c v (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 II
19UMM341: Elementary Number Theory and Calculus

No.of credits: 4 Instructional hours per week: 5
Aim: 
To give basic understanding about the concepts related to divisibility in integers, vector valued functions and 
multivariable calculus.

Course outcome:
Students will be able to identify and construct numbers and effectively apply mathematical strategies in applied 
contexts.
Towards beginning the study on abstract algebraic structures, this course introduces the fundamental facts in 
elementary number theory. Apart from that, calculus of vector valued functions and multiple integrals is also 
discussed.

Module I - Divisibility in integers (18 Hours)
Elementary number theory 
The division algorithm, Pigeonhole principle, divisibility relations, inclusion-exclusion principle, base-b 
representations of natural numbers, prime and composite numbers,  inifinitude of primes, GCD, linear 
combination of integers, pairwise relatively prime integers, the Euclidean algorithm for finding GCD, the 
fundamental theorem of arithmetic, canonical decomposition of an integer into prime factors, LCM;
Linear Diophantine Equations and existence of solutions, Eulers Method for solving LDE’s
Chapter 2 and 3 of text [2].

Module II - Vector valued functions (30 Hours)
Parametric curves in three dimensional space, limits, continuity and derivatives of vector valued functions, 
geometric interpretation of the derivative, basic rules of differ-entiation of such functions, derivatives of 
vector products, integrating vector functions, length of an arc of a parametric curve, change of parameter, arc 
length parametrizations, various types of vectors that can be associated to a curve such as unit vectors, tangent 
vectors, binormal vectors, definition and various formulae for curvature, the geometrical interpretation of 
curvature, motion of a particle along a curve and geometrical interpretation of various vectors associated to it, 
various laws in astronomy like Kepler’s laws and problems
Chapter 12 of text [1]

Module III - Multivariable Calculus (42 Hours)
The concept of functions of more than one variable, the sketching of them in three dimensional cases with the 
help of level curves. Contours and level surface plotting ,
Limits and continuity of Multivariable functions, various results related to finding the limits and establishing 
continuity, continuity at boundary points, partial derivatives of
functions, partial derivative as a function, its geometrical interpretation, implicit partial differentiation, 
changing the order of partial differentiation and the equality conditions;
Differentiability of a multivariate function, differentiability of such a function implies its continuity, local 
linear approximations, chain rules - various versions, directional derivative and differentiability, gradient and 
its properties, applications of gradients;
Tangent planes and normal vectors to level surfaces, finding tangent lines to intersections of surfaces, extrema 
of multivariate functions, techniques to find them, critical and saddle points, Lagrange multipliers to solve 
extremum problems with constraints
Chapter 13 of  text [1].

Texts
Text 1 : H Anton, I Bivens, S Davis. Calculus, 10th Edition, John Wiley & Sons
Text 2 : Thomas Koshy.Elementary Number Theory with Applications, 2nd Edition, Academic Press

References
Ref. 1 : G B Thomas, R L Finney. Calculus, 9th Edition, Addison-Weseley Publishing Company
Ref. 2 : J Stewart. Calculus with Early Transcendental Functions, 7th Edition, Cengage India Private Limited
Ref. 3 : G A Jones, J M Jones. Elementary Number Theory, Springer
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University of Kerala

First Degree Programme under CBCSS

Third Semester BSC Degree Model Question
(2018 admission onwards )

MATHEMATICS

MM1341. Elementary Theory And Calculus I

Answer all question from 1 to 10. Each question carries 1 marks.

1. Express x = BAtwelve in base ten

2. If (x0, y0) is a particular solution of the Linear Diophantine Equation
ax+ by = c, write its general solution

3. Find the parametric equations that correspond to the given vector
equation r(t) = 〈2t3, 3t, sin 3t〉

4. Evaluate the definite integral
2∫
0

(2ti+ 3t2j) dt

5. State Kepler’s Law of Area of Planetary Motion

6. Choose the correct equation of the plane

(a) f(x, y) = x+y, (b) f(x, y) = x+k, (c) f(x, y) = k, (d) f(x, y) = y+k

1
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7. If w(x, y, z) = −x9 − y3 + z12 find ∇w

8. Find the natural domain of f(x, y) = 3xy − 6x− 3y + 7

9. If f(x, y) =
∫ x

y
et

2
dt find fx

10. Evaluate lim
(x,y)→(−1,2)

xy3

x+y

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

11. Find the base b if 1001b = 126

12. Express (28, 12) as a linear combination of 28 and 12

13. Prove that every integer n ≥ 2 has a prime factor

14. Solve the vector initial value problem y′(t) = 2ti + 3t2j with initial
condition y(0) = i− j

15. Sketch the line segment represented by r(t) = (1− t)(i + j) + t(i− j),
0 ≤ t ≤ 1

16. Explain whether the function r(t) = 〈a cos t, a sin 3t, ct〉 is smooth

17. A particle moves along a circular path in such a way that x = 2 cos(t),
y = 2 sin(t). Find the instantaneous velocity and speed of the particle
at time t

18. Sketch the contour plot of f(x, y) = 4x2 + y2 using level curves of
height 2

19. Let f(x, y) =
√
3x+ 2y. Find the slope of the surface z = f(x, y) in

x-direction at the point (4, 2)

20. Compute the differential dw of the function w = x3y2z

21. Find ∂z
∂u

for z = 8xy − 2x+ 3y, x = uv, y = u− v

22. Let f(x, y) =

{
sin(x2+y2)

x2+y2
if (x, y) �= (0, 0)

1 if (x, y) = (0, 0)

Show that f is continuous at (0, 0)

2
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Answer any 6 question from 23 to 31 . Each question carries 4 marks.

23. Pove that there are infinitely many primes

24. Let a and b be positive integers. Then prove that [a, b] = ab
(a,b)

. Using
the cannonical decomposition of 18 and 24, find their LCM

25. State Inclusion-Exclusion Principle. Find the number of positive
integers in the range 1976 through 3776 that are divisible by 13 0r 15

26. If r1(t) = 2ti+ 3t2j+ t3k and r2(t) = t4k. Find

(a)
d

dt
(r1 · r2)

(b)
d

dt
(r1 × r2)

27. Find the arc length parametrization of the circular helix x = a cos t,
y = a sin t, z = ct for reference point t = 0

28. Find N(t) at the point t = 0 for the radius vector r(t) = et cos ti +
et sin tj+ etk

29. Show that lim
(x,y)→(0,0)

x+y
2x2+y2

doesn’t exit by considering the limit as

(x, y) → (0, 0) along the co-ordinate axis

30. Find the directional derivative of f(x, y) = sinh x cosh x at (0, 0) in the
direction of a vector making the counter clockwise angle θ = π with
the positive x-axis

31. Suppose that a particle moves through 3-space so that its positive
vector at time t is r(t) = 〈t, t2, t3〉. Find the scalar tangential
components of acceleration at time t = 1

Answer any 2 question from 32 to 35. Each question carries 15 marks.

32. (a) Let a be any integer and b a positive integer. Then there exist
unique integers q and r such that a = bq + r where 0 ≤ r < b

(b) Prove that there are at least 3�n
2
� primes in the range n through

n!, where n ≥ 4

3
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(c) Prove that every integer n ≥ 2 either is a prime or can be expressed
as a product of primes. The factorization into primes is unique
except for the order of the factors.

33. A shell is fired from ground level with a muzzle speed of 100
√
2ft/s

and elevation angle of 45◦. Find

(a) parametric equation for the shell trajectory

(b) maximum height reached by the shell

(c) the displacement traveled by the shell during the time interval
1 ≤ t ≤ 5

(d) the speed of the shell at impact.

(e) the curvature and radius of curvature of the shell trajectory

34. (a) If f and g are differentiable functions of x and y then prove that

∇(fg) = f∇g + g∇f

(b) Find the slope of the sphere x2 + y2 + z2 = 1 in the y-direction at
the point (2

3
, 1
3
, 2
3
)

(c) Find parametric equations for the tangent line to the curve of
intersection of the paraboloid z = x2 + y2 and the ellipsoid
x2 + 4y2 + z2 = 9 at the point (1, 1, 2)

35. (a) Define relative maxima for a function of two variables at a point
(x0, y0)

(b) What is critical point of a function of two variables

(c) Give an example of a bounded set in xy− plane

(d) Find the dimensions of the rectangular box of maximum volume
that can be inscribed in a sphere of radius a.

4
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Complementary Course V
19UST331.1: Probability distributions and Theory of Estimation

Weekly hours:  3+2                                            Credits:3
COURSE OUTCOME (CO)

1. To introduce standard probability distributions , sampling distributions  
and theory of estimation.

2. To create the ability to apply the  law of large numbers in large sample 
Theory and also  able to identify distribution of a given statistic. 

3. To equip the students in data analysis using R-programming.
SYLLABUS
Module 1. Standard distributions                                   (30 hours)
1.1 Discrete distributions -degenerate, uniform, Bernoulli, binomial, geometric, and Poisson 

distributions.
1.2   Continuous distributions- rectangular, exponential, gamma, beta and normal distributions.                                        
Module 2. Law of large numbers                                   (20 hours)
2.1 Tchebychev’s inequality and convergence in probability. 
2.2   Law of large numbers- Weak law of large numbers (WLLN), Bernoulli’s law  of large    

numbers.
2.3   Central   Limit Theorem (Lindberg-Levy form-statement only).
Module 3 Sampling distributions                                     (20 hours)
3.1   Definitions of statistic, parameter, sampling distribution and standard error.
3.2   Sampling distributions of mean and variance of  samples taken from  normal  

distribution (derivation  for  variance not required).
3.3 Chi-square(ꭓ2) distribution- definition, properties and problems, Student’s t and  F-

distributions-definitions and problems
3.4 Examples of statistics following normal, ꭓ2 ,Student’s t and F distributions and relation 

of  normal, ꭓ2 ,Student’s t, and F distributions.     
Module 4. Theory of estimation                               (20 hours)
4.1   Concept of point estimation, desirable properties of an  estimator - unbiasedness,   

consistency, efficiency and sufficiency.
4.2 Methods of  estimation - method of moments, method of maximum likelihood, Cramer-

Rao  inequality, method of minimum   variance.
4.3   Concept of   interval estimation, interval estimate of mean, variance and  proportion.
Module 5. Module 5    Practical using R-programming

Examination in semester IV -19U ST 432.1.
REFERENCES

1. Medhi J (2005):Statistical Methods- an introductory text, New Age International(P) Ltd,
New Delhi.

2.   Gupta S. C and Kapoor V.K (1980): Fundamentals of Mathematical Statistics, Sultan
Chand and sons, New Delhi.

3. John E Freud(2003):Mathematical Statistics, Prentice Hall of India.
4. Mukhopadhyay, P: Mathematical Statistics, New Central Book Agency (p) Ltd,

Calcutta.
5. Rohatgi,  V.K. and Saleh, A.K. Md. E (2012): An introduction to probability and statistics,

(2nd edition),WileyEastern,New Delhi. 
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MODEL QUESTION PAPER
FATIMA   MATA   NATIONAL   COLLEGE (AUTONOMOUS),  KOLLAM

Third Semester B.Sc Degree Examination
CBCSS  Mathematics

Complementary Course
19UST 331.1:   Probability Distributions and Theory of Estimation

Time:3 Hours                                                                                             Maximum Marks:80
Use of Scientific calculator and statistical tables are permitted

SECTION-A
Answer all questions. Each question carries 1 mark.

1.   Identify the distribution ,f(x)=1/3, if  x=1 and  2/3 , if  x=2.
2.   Define binomial distribution.
3.  Name a discrete distribution possessing lack of memory property ?
4.   Define beta distribution of first kind.
5.   In five tosses of a fair coin, find the chance of getting 3 heads.
6.   Define convergence in probability.
7.   State Bernoulli’s law of large numbers
8 .  Define Student’s  t- distribution.
9.  Write a statistic following  F-distribution. 
10. Define unbiased estimator. (10x1=10 marks)

SECTION-B
Answer any  8  questions. Each question carries  2 marks.
11.  If X is a geometric variate such that 4P(x=3) = P(x=2). Find P(x=6).
12   State and prove additive property of Binomial distribution.
13.  If X1 and X2 are independent Poisson random variables, show that the distribution of

X1 - X2   is not Poisson.
14.  If X follows a rectangular distribution such that E(X)=3 and V(X)=3,write down the density

function of X.
15. Define gamma  distribution with two parameters.
16.  The points of inflexion of a N(µ,σ)  are  at 7 and 13,write down the moment generating 

function of the distribution.
17.  If  E(X) =5, V(X)=3 and if  P(│X - 5│< h ) ≥ 0.99,  then find the value of  h.
18.  State central limit theorem. What are its applications?
19.  Define Student’s t distribution.
20.  Find the maximum likelihood estimate of  θ in B(1,θ).
21.  Examine whether the sample mean is sufficient for the population  mean of a Poisson

distribution.
22.  If the mean of a random sample of size 50 is taken from N(µ ,3) is 48.3.Obtain 95%

confidence  interval for µ. (8x2=16 marks)
SECTION-C

Answer any 6  questions. Each question carries  4   marks
23. For a normal distribution 7% of the items are over 85 and 65% are under 35. Find the mean

and variance of the normal distribution
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24.   A lot contains 5% defective items. Find the probability that in a sample of 20 items, there
would be (a)   at least 2 defective items

(b)    no defective items
(c)   at most 4 defective items.

25.  From the past experience it is felt that the random variable X , the age of the mother at the
birth of her first child, is normally distributed with a mean of 25 years and a variance of 5
world-wide. Find the probability that a randomly selected mother has her first child
(a)  before age 20.
(b) after age 30.
(c)  between   the ages of 16 and 28.

26.  State and prove weak law of large numbers.
27.  State and prove Tchebycheff’s   inequality.
28.  Derive the sampling distribution of mean.
29.  State the interrelation of    normal, chi-square, student’s t, and F-distributions.
30.  Explain the method of moments and method of maximum likelihood.
31.  What is Cramer –Rao inequality? How can you find the minimum variance  unbiased

estimator using Cramer –Rao inequality?          (6x4=24 marks)
SECTION-D

Answer any  2 questions. Each question carries 15  marks
32.  Fit a Poisson distribution to the following data showing the number of road

accidents in a city and compare the theoretical frequencies.
Number of 
accidents

0 1 2 3 4 5

Number of 
days

20 55 43 15 8 2

33.  a)   State and prove weak law of large numbers.
b)   Examine whether the weak law of large numbers holds good for the sequence {Xn}  of

independent random variables where P{x= 1
√𝑛𝑛

}=2
3

, P{x=− 1
√𝑛𝑛

}=1
3
.

34. a)  A sample of size 40 is taken from a normal   population with mean 4 and standard
deviation  2. Find the probability that the mean of the  sample  is less than 3.5.

b) A random  sample of  size   12 is taken from a normal  population  N(µ,3).Find the
probability that the variance of the sample lies between 3.4 and 14.8.

35. a)   Prove that the maximum likelihood estimate (MLE)of the parameter β of a population
having   density function : f(x)=2(β-x)/ β2,0< x < ∞ for a sample of unit size, is 2x.

b)   A sample of size 10 taken from a normal population are 27.5, 36.3, 17.8, 29.1,32.6, 38.9, 
22.0, 29.4,34.9, 20.3. Find 99% confidence interval for the mean of the population.

(2x15=30 marks)
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Complementary Course VI

19UPH331.1: Optics, Magnetism and Electricity

No.of credits: 3 Instructional hours per week: 5 (54 hours)

Course Outcome
The course provides an introduction to electricity, magnetism, optics: Electric charge and electric fields, 
current and resistance, magnetic fields, the properties of light, optical instruments etc. 
• Understand and analyze interference between waves 
• Understand the phenomenon of diffraction and types of diffraction 
• Understand the principle and operation of lasers and basics of light propagation through optical fibers
• Understand the types of magnetic materials and their properties
• Understand and analyze the emf induced in various ac circuits including inductor, capacitor, resistor, their 

combinations etc.

Unit I (34 hours) 
Interference (12 hours) 
Analytical treatment of interference-theory of interference fringes and bandwidth . Fizeau fringes and 
Haidinger fringes- Interference in thin films-reflected system-colour of thin films-fringes of equal inclination 
and equal thickness -Newton’s rings- reflected system-Theory –diameters of dark and bright rings-experiment 
to determine the wavelength of monochromatic light - 

Diffraction(14 hours)
Phenomenon of diffraction- classification- Fresnel and Fraunhofer. Fresnel’s theory of approximate rectilinear 
propagation of light
Fraunhofer diffraction at a single slit, two slits and N slits. Plane transmission grating-determination of 
wavelength

Laser and Fibre Optics (8 hours) 
Principle of operation of laser-population inversion-optical pumping-ruby laser -applications of lasers 
Light propagation in optical fibres-step index fibre-graded index fibre- applications

Unit II (20 hours) 
Magnetism (10 hours) 
Magnetic properties of matter-definition and relation between magnetic vectors B, H and M. Magnetic 
susceptibility and permeability ,Magnetic properties-diamagnetism-paramagnetism-ferromagnetism-
antiferromagnetism.Electron theory of magnetism-explanation of ferromagnetism .Domains-domain theory 
of ferromagnetism 

Electricity (10 hours) 
EMF induced in a coil rotating in a magnetic field-peak, mean, rms and effective values of A.C. Ac circuits-
AC through RC, LC, LR and LCR series circuits-resonance-sharpness of resonance-power factor and choke 
coil-transformers. 

Books for Study 
1. A text book of optics – Brijlal & Subramaniam 
2. Electricity and Magnetism – R.Murugeshan, S.Chand & Co Ltd. 
3. A text book of B.Sc subsidiary Physics – P.Vivekanandan
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MODEL QUESTION PAPER
19UPH331.1: OPTICS, MAGNETISM AND ELECTRICITY

Time: 3 Hours Maximum Marks : 80 

Section A
(Answer all questions. Each question carries one mark)

1. State the principle of superposition of waves. 
2. Write the relation between path difference and phase difference of a wave. 
3. What is the essential condition for diffraction to take place? 
4. State the Rayleigh criterion on the resolution of spectral lines. 
5. Define magnetic intensity? Give its SI unit. 
6. Name two ferromagnetic materials. 
7. Define the acceptance angle of an optical fibre. 
8. What is the principle involved in the working of an optic fibre? 
9. What do you mean by copper lose in a transformer? 
10. Write the phase relation between voltage and current in a series LR a.c. circuit. 

(10 × 1 = 10 marks) 
Section B

(Answer any eight questions. Each question carries two marks)
11. The centre of the Newton’s ring in reflected system is dark. Why? 
12. Distinguish between Fizeau fringes and Haidinger fringes. 
13. List any four conditions for obtaining sustained interference. 
14. Explain how Fraunhofer diffraction differs from Fresnel diffraction? 
15. Show that the resolving power of a grating . 
16. Distinguish between diamagnetic and paramagnetic substances. 
17. Obtain the relationship between three magnetic vectors. 
18. With neat diagrams, explain spontaneous emission and stimulated emission of radiation. 
19. Write any four advantages of optical fibre over conventional cables. 
20. What is Q-factor in a L.C.R. ac circuit? What is its significance? 
21. ‘A capacitor blocks d.c. whereas an inductor allows d.c. to flow through it’. Why? 
22. Write a short note on the electron theory of magnetism. 

(8 × 2 = 16 marks) 
Section C

(Answer any six questions. Each question carries four marks)
23. Young’s double slit experiment was conducted using two sources which emit wavelengths 430 nm and 510 

nm. The distance between the sources and the screen was 150 cm and the distance between the slits was 
0.025 mm. Calculate the distance between the fourth order bright fringes due to these two wavelengths. 

24. In a Newton’s rings experiment, the diameter of the 15th dark ring was found to be 0.59 cm and that of the 
5th dark ring was 0.336 cm. if the radius of the plano-convex lens is 100 cm, calculate the wavelength of 
light used. 

25. Show that the area of each half period zone of a plane wave front is equal to , where b is the perpendicular 
distance of an external point from the wave front. 

26. Light of wavelength 550 nm falls normally on a plane transmission grating. The angle of diffraction for the 
second order principal maximum is 30o. Calculate the number of rulings per cm on the grating. 

27. In an optical fibre, the core material has refractive index 1.6 and refractive index of cladding is 1.3. 
Calculate (a) the acceptance angle and (b) the critical angle. 

28. An iron rod of length 40 cm and area of cross-section 0.03 cm2 is placed inside a long solenoid of 1000 
turns per m3, carrying a current 2 A. Find the magnetic moment of the iron bar, if the relative permeability 
of iron is 1000. 

29. A transformer for use on a 220 V line has a 6000 turns primary and 300 turns secondary. What is the output 
voltage when 2 A current flows through the secondary? Also find the current through the primary. 
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30. An alternating potential of 100 volt and 50 Hz is applied across a series circuit having an inductance of 5 
Henry, a resistance of 100 ohm and a variable capacitance. At what value of capacitance will the current 
in the circuit will be in phase with the applied voltage? Calculate the current in this condition? What will 
be the potential differences across the resistance, inductance and capacitance? 

31. An electric lamp runs at 100 V and consumes 10 A. It is connected to an a.c. of 220 V and 50 Hz. Calculate 
the inductance of the choke required. 

(6 × 4 = 24 marks) 
Section D

(Answer any two questions. Each question carries fifteen marks)
32. (a) Discuss the analytical theory of interference to obtain the resultant intensity at a point. 

(b) Using Young’s double slit experiment, derive an expression for band width. 
33. (a) Describe with necessary theory, the construction and working of a plane transmission grating. 

(b) Describe an experiment to determine the wavelength of monochromatic light using the grating.
34. Explain population inversion in laser and describe the principle and working of the Ruby laser.   
35. Derive an expression for the power developed in an LCR circuit. Write short notes on power factor   and 

wattles current. 
(2 × 15 = 30 marks)
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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)
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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 D m-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 ˛ c v (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-‰m v  ˛  (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 III
19UMM441: Elementary Number Theory, Calculus and Environmental Studies

No.of credits: 4 Instructional hours per week: 5
Aim:
To provide students the knowledge of congruence relations in integers, multiple integrals and vector calculus and 
relation of Maths to environment.

Course outcome:
Students will acquire skills in identifying curves and perform basic operations on numbers. Beauty of Maths in 
association with nature will be appreciated. 
As in the previous semester, towards beginning the study on abstract algebraic structures, this course introduces the 
fundamental facts in elementary number theory. Apart from that, calculus of vector valued functions and multiple 
integrals is also discussed.

Module I - Congruence relations in integers (25 Hours)
Defining congruence classes, complete set of residues, modulus exponentiation, finding reminder of big numbers 
using modular arithmetic, cancellation laws in modular arithmetic, linear congruences and existence of solutions, 
solving Mahavira’s puzzle, modular inverses
Linear system of congruence equations, Chinese Remainder Theorem and some applications;
Wilson’s theorem, Fermat’s little theorem, Eulers’ theorem(without proof)
Chapter 2 and 3 of text [2].

Module II - Multiple integrals (25 Hours)
Double integrals: Defining and evaluating double integrals, its properties, double integrals over non rectangular 
regions, determining limits of integration, revising the order of integration, area and double integral, double integral 
in polar coordinates and their evaluation,  finding surface area, surface of revolution in parametric form, vector 
valued function in two variables, finding surface area of parametric surfaces;
Triple integrals: Properties, evaluation over ordinary and special regions, determining the limits, volume as triple 
integral
Change of variable in integration (single, double, and triple), Jacobians in two variables.
Chapter 14 of  text [1].

Module III - Vector Calculus (30 Hours)
After the differentiation of vector valued functions in the last semester, here we introduce the concept of integrating 
vector valued functions. Some important theorems are also to be discussed here. The main topics are the following :
Vector fields and their graphical representation, various type of vector fields (inverse-square, gradient, conservative), 
potential functions, divergence, curl, the ∇operator, Laplacian;
Integrating a function along a curve (line integrals), integrating a vector field along a curve, defining work done as 
a line integral, line integrals along piecewise-smooth curves, integration of vector fields and independence of path, 
fundamental theorem of line integrals, line integrals along closed paths, test for conservative vector fields, Green’s 
theorem and applications;
Defining and evaluating surface integrals, their applications, orientation of surfaces, evaluating flux integrals, The 
divergence theorem, Gauss’ Law, Stoke’s theorem, applications of these theorems.
No proofs are required
Chapter 15 of  text [1].

Module IV - Fibonacci Number in Nature (10 Hours)
The rabbit problem, Fibonacci numbers, recursive definition, different types of Fibonacci numbers, Fibonacci 
numbers in nature: Fibonacci and the earth, Fibonacci and sunflowers, pinecone’s pineapples, bees, subsets, music.

Texts
Text 1: H Anton, I Bivens, S Davis. Calculus, 10th Edition, John Wiley & Sons
Text 2: Thomas Koshy.Elementary Number Theory with Applications, 2nd Edition,Academic Press

Text 3: Thomas Koshy, Fibonacci and Lucas numbers with applications, John Wiley & Sons (2001) 

References
Ref. 1 : G B Thomas, R L Finney. Calculus, 9th Edition, Addison-Weseley Publishing Company
Ref. 2 : J Stewart. Calculus with Early Transcendental Functions, 7th Edition, Cengage India Private Limited
Ref. 3 : G A Jones, J M Jones. Elementary Number Theory, Springer
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Fourth SemesterB.Sc.Degree 
Examination 

First Degree Programme under 
CBCSS 

Branch:Mathematics 
19UMM441:ElementaryNumber 

Theory,Calculus and Environmental Studies  
Time : 3 Hours                                                                                               Max. Marks: 80 

 

SECTION-1 

All the first10 questions arecompulsory. They carry1 mark 

each. 

1.   Check for truth for12≡−3(mod5). 
2.   Write the Fibonacci sequence 

 
3.   Determine whether N=16,151,613,924 is a square.

 
4.   Check whether10 is self-invertible in Modulo11.

 
5.   State Chinese Remainder Theorem. 
6.  Give an example of a natural situation where Fibonacci numbers occur. 

7.   The Jacobian of transformation from Cartesian coordinates to polar coordinates in 

two dimension is . 

8.   State true or false. Disk of radius 2 that  is centered at the origin is a polar rectangle. 

9.   Find ∇ φ  where φ(x,y)=x+y. 
10. Define a conservative vector field. 

 

SECTION-II 

Answer any 8 questions from among the questions 11 to 22. These questions carry 2 

marks each. 

11. Prove that no prime of the form 4n+3can be expressed as the sum of two squares. 
12. Determine whether 1928388 is divisibleby11. 
13. Solve the congruence12x≡48 (mod18). 
14. How are Fibonacci numbers related to pineapples? 

15. Evaluate ∫ ∫ 𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑�
�

�
��  

16. Find the value of ∫ ∫ 𝑑𝑑�𝑑𝑑� − 𝑑𝑑� 𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑�
�

�
�
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17. What are the different types of Fibonacci numbers. 

18. Write the converting f ormulas for 3-dimensional Cartesian to spherical and to 

cylindrical coordinates. 

19. Use a polar double integral to find the area enclosed by the three petalled rose                   

r = sin 3θ. 

20. Find the divergence and curl of the vector field 𝑭𝑭(𝑥𝑥, 𝑦𝑦, 𝑧𝑧) = 𝑥𝑥�𝑦𝑦𝑦𝑦 + 2𝑦𝑦�𝑧𝑧𝑧𝑧 + 3𝑧𝑧𝑧𝑧 

21. Evaluate ∫ 2𝑥𝑥𝑦𝑦 𝑑𝑑𝑥𝑥 + (𝑥𝑥� + 𝑦𝑦�)𝑑𝑑𝑦𝑦�  along the circular arc C given by 𝑥𝑥 =

cos 𝑡𝑡,  𝑦𝑦 = sin 𝑡𝑡  (0 ≤ 𝑡𝑡 ≤ �
�

)  

22. State Green’s Theorem. 
 

SECTION-III 

Answer any 6 questions from among the questions 23 to 31.These questions carry 4 

Marks each. 

23. (a)Ifa≡b(mod m)and c≡d(mod m)then provethat  a−c≡b−d(modm). 

(b)If a is congruent to b (mod m) and c is any integer,then prove that 

a+c≡b+c(modm).
 

24. How are Fibonacci numbers related to nature?
 

25. Solve the linear system 

x ≡1(mod3)
 

x≡3(mod4)
 

x≡4(mod7)
 

x≡7(mod 11).
 

26. State and Prove Wilson’s Theorem. 

27. Change the order of integration and hence evaluate   

� � cos(𝑥𝑥�)𝑑𝑑𝑥𝑥 𝑑𝑑𝑦𝑦
�

�
�

�

�
 

28. Find the Jacobian �(�,�,�)
�(�,�,�)

 where 𝑢𝑢 = 𝑥𝑥𝑦𝑦, 𝑣𝑣 = 𝑦𝑦, 𝑤𝑤 = 𝑥𝑥 − 𝑧𝑧 

29. Find by double integration the area between  the parabols y=4x-x2 and the line
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∫                                  

y=x.

30. a) What is meant by congruence class? 

     b) What is a residue system? 

31. Find the  work done by the force field F on a particle that moves along the curve
 

F=xyi+x2j.
 

SECTION– IV 
Answer any 2 questions from among the questions 32 to 35.These questions carry 15 

Marks each. 

32. (a) State Fermat’s little theorem and use it to find the remainder when  241947 is 

divided by17. 

(b)Using Chinese Remainder Theorem solve the linear system of congruence 

x≡1(mod 3)  x≡2(mod 5) x≡3(mod 7). 
33. (a) Using triple integral find the volume of the solid with the cylinder x2  +y2= 9

 
and between the planes z=1and x+z=5.

 
(b)Use spherical coordinates to evaluate

2 

∫−2 

√4−x2
 

∫−√4−x2 

√4−x2−y2 

z2  √x2  +y2 +x2           dzdydx

34. State Divergence Theorem and verify it for F(x,y,z)=xyi+yzj +xzk, 𝜎𝜎 is the surface of 

the cube bounded by the planes x=0, x=2, y=0, y=2, z=0, z =2. 

35. State Stoke’s Theorem and verify it for F(x,y,z)= x2i +y2j+z2k and 𝜎𝜎 is the
 

portion of the cone z=√(x2+y2) below the plane z=1.
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Complementary Course VII
19U ST 431.1: Testing of Hypotheses  and design of experiments

weekly hours:3+2                                                                                     Credits:3

COURSE OUTCOME (CO)
1. To understand statistical   significance of testing hypotheses.  
2. To use  the normal, chi-square, t and F-distributions for  testing hypothesis 

about means, variance(s) and proportions and to  understand  various 
design  of  experiments.

3. To equip the students in data analysis using R-programming.
SYLLABUS
Module 1.  Testing of hypothesis –Introduction (20  hours)

1.1 Concepts of statistical hypothesis- simple, composite, null and alternative       
hypotheses.

1.2 Decision problem: Type I and Type II errors, critical  region, acceptance region,   level of
significance, power of   the test and  p-value. Neyman-Pearson approach (proof not 
required).

1.3 Parametric and non-parametric  tests, one-tailed and two- tailed tests, uniformly most          
powerful tests.            

Module 2. Large sample tests                                                                               (15  hours)
2.1       One  sample tests- testing significance of mean  and  testing significance of proportion
2.2      Two sample tests- testing significance of difference between  two means and testing

significance of difference between proportions. 
2.3 Chi-square (χ2 ) tests  -testing  of goodness of fit, testing   independence of attributes,      

testing  homogeneity.
Module 3   Small sample tests                                                                               (15 hours)

3.1 One  sample tests- testing significance of mean and testing significance of standard  
deviation.

3.2 Two sample tests- testing significance of difference between  two  means, paired t-test  
and testing  significance of standard  deviations.

Module 4    Design  of  Experiments                                                                       (10 hours)
4.1 Design of experiments: Principles of experimental design- randomization ,replication and 

local control.   
4.2 Completely randomized design(CRD):Model,assumptions and analysis of variance     

(ANOVA) table- one way analysis.
4.3 Randomized Block Design (RBD): Model and analysis of variance(ANOVA) table- two 

way  analysis (derivation not required).
Module 5    Practical using R-programming                                                      (30 hours)
REFERENCES

1. Medhi J. (2005):Statistical Methods- an introductory text, New Age  International, 
New Delhi

2. Paul G. Hoel,Sidney C. Port, Charles J. Stone(1971);Introduction to Statistical    
Theory,Universal Book Stall ,New Delhi.

3. John E. Freud(2003):Mathematical Statistics,Prentice Hall of India.
4.    Das M.N., Giri N. C. (2003):Design  and Analysis of experiments,New Age     

International(P) Ltd.
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MODEL QUESTION PAPER
FATIMA   MATA   NATIONAL   COLLEGE  (AUTONOMOUS),  KOLLAM

Fourth Semester B.Sc Degree Examination
CBCSS  Mathematics

Complementary Course
19UST 431.1:   Testing of Hypotheses and Design of Experiments                                                                       

Time:3 Hours                                                                                             Maximum Marks:80
Use of Scientific calculator and statistical tables are permitted

SECTION-A
Answer all questions. Each question carries 1 mark. 
1.   What is a statistical test?
2.   Define power of a  test.
3.   Define significance level.
4.   What do you mean by one-tailed test? 
5.   What is test-statistic?                                         
6.   Define null hypothesis with an example.
7.    What is a contingency table?
8.   Write the standard error of sample mean.              
9. What do you mean by  non-parametric test?                     
10.  Define ‘experimental unit’ in design of experiment.                                 (10x1=10 marks)

SECTION-B
Answer any  8  questions. Each question carries  2 marks.
11.  Define simple  hypothesis and composite  hypothesis with examples.
12.  What are the two types of errors in testing of hypothesis?
13.  Find the value of test statistic  for testing Ho:μ =0 where µ is the mean of normal 

population,based on the sample values 5, 2, -1,  8, 3,  0,-2,6,1,5,0,4.
14. What do you mean by critical region?
15. State Neyman –Pearson theorem. 
16.  A die is thrown 9000 times and a throw of 3 or 4 was observed 3240 times. Show that

the die  cannot be regarded as an unbiased one.
17.  What do you mean by goodness of fit test?
18.  Distinguish between   paired t-test and independent sample t-test.
19.  What are the assumptions  of t-test ?
20.  What is the test statistic for testing of mean for small sample when population standard 

deviation is  unknown?
21.  Define ‘local control’ in design of experiments.
22.  Distinguish between assignable causes and non-assignable causes.          (8x2=16 marks)

SECTION-C
Answer any 6  questions. Each question carries  4   marks

23.  Given the  probability density function f(x,θ)=θe- θx, x ≥ 0,  θ >0 and f(x,θ)=0,elsewhere.
If  testing the hypothesis H0:θ=2 against H1: θ=1, by means of a single observed value of X.
Evaluate the probabilities of  type I and type II errors  if we choose the interval x ≥ 1 as the   
critical region.

24.  How will you test the independence of two attributes?
25.  Explain the procedure of testing the significance of population proportion.
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26.  Samples are taken from articles produced in a factory at fixed interval. Two  consecutive          
samples of size 40 and 60 gave proportion defectives 0.07 and 0.12 respectively. Examine 
whether the process quality changed during this interval.                                                                     

27.  Explain the procedure for  testing significance of difference between means of populations 
based on small  samples.

28.  Describe a procedure for testing the equality of variances of two populations.
29.  The following data relates to marital status and performance in an examination. Examinre 

whether the performance depends on marital status. 
Performance
Good Bad

Married 60 80
Unmarried 20 40

30.  Write the assumptions of ANOVA and explain two way classification  with examples.
31.  Give the ANOVA table for one-way classification.                                     (6x4=24 marks)

SECTION-D
Answer any  2 questions. Each question carries 15  marks

32. An experiment  is performed to test the  effectiveness  of  an  advertising campaign of a 
commodity. The records of weekly demand for 10 weeks before and after the campaign 
are as follows.  
Before the campaign X:      61     56     54      62      63      57     58      61      59      55
After  the  campaign  Y:     60      66     61      60 59      65     62      58      66      67
Would you infer that the advertising campaign has been effective ? Use significance      
level 5%.

33.   The following table gives the number of aircraft accidents that occurred during the 
various days of the week. Test ,at 5% level of significance, whether the accidents are 
uniformly distributed over the week.

Days:                              Mon          Tue        Wed           Thu             Fri    Sat
Number of accidents:      13             17            11              10              14            13

34.  Examine whether the following samples are drawn from two normal populations  with 
same variances.
Sample   I:            50       60      56       67        45        44      32        50
Sample  II:            83       68      61       70        64       60       59        72

35.  A tea company appoints four salesmen A,B and C and observes their sales in three seasons 
summer, winter and monsoon. The figures (in lakhs) are given as:
Salesmen

A :   36      28 26
B :    36     29     28
C:     35   32       29

Is sales differ between the salesmen?             (2x15=30 marks)                                             
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Complementary Course IX
19UST432.1: Practical using R-programming

Credits: 4                                                                                                     Marks:60
COURSE OUTCOME (CO)
The students will learn   to use statistical tools available in R-programming and have hands on      
training in data analysis. The students will get acquainted with computer studies and able to 
conduct statistical analysis using R-programming. This course covers topics of semesters I, II, III
& IV.

I. 19UST 131.1   Descriptive statistics.  
II. 19UST 231.1    Introduction to Probability and random   variables.
III. 19UST 331.1    Probability distributions and theory of estimation. 
IV. 19UST 431.1    Testing of hypotheses and design of experiments. 

SYLLABUS
Module 1
Introduction to R:   Vectors and assignment, data input- functions ( C(), Scan(),rep(), read. 
table() etc.), regular sequences, logical vectors, character vectors, index vectors; vector 
arithmetic; arrays and matrix operations;  functions- tapply(),length(), mean(),var(),sd(), 
min(),max(),range(),sum(),cumsum(),median(),sort(),diff(),attach(),detach(),cbind(),rbind(),data.
frame(),etc.
Module 2
Construction of frequency table and graphs and diagrams:  Frequency table, bar diagram, scatter 
plot, histogram, pie chart, frequency curves, ogives; Low-level functions-lines(),abline(),points(), 
legend() etc. 
Module 3
Descriptive Statistics and probability:  Computation of descriptives- averages, dispersion 
measures, skewness and kurtosis, simple probabilities, probability evaluation of binomial, 
Poisson, normal, chi-square, t and F distributions. Random numbers.
Module 4
Scatter plot(), curve fitting, Karl Pearson’s  correlation coefficient, Spearman’s rank correlation,  
and regression lines.
Module 5
Estimation and testing of hypothesis: point and  interval estimates of parameters of normal 
distribution; Testing- Testing mean of a population, one-sample and two samples ( Z test and t-
test); test of proportions- one sample and two samples ( Z-test), test for variance – one sample 
and two sample( chi-square and F). Analysis of variance ( one-way and two- way).
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 Record of practical                                                                                               (Marks:20)
 
Presenting the certified record is mandatory to appear for the practical examination. 

Practical 

sheet No.

Topics

1. Diagrams and graphs

2 Measures of central tendency and dispersion

3. Moments, skewness and kurtosis

4. Probability

5. Standard distributions

6. Fitting of curves

7. Correlation and regression

8. Point estimation

9. Interval estimation

10 Large sample tests

11 Small sample tests

12 Analysis of variance

REFERENCE

Sudha G Purohit, Sharad  D Gore,Shailaja R Deshmukh (2010), Statitistics using R,Narosa  

Publishers. New Delhi.
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MODEL QUESTION PAPER
FATIMA   MATA   NATIONAL   COLLEGE  (AUTONOMOUS),  KOLLAM

Fourth Semester B.Sc Degree examination
CBCSS  Mathematics - Complementary Course
19UST 431.2:  Practical using R-programming

Time:2 Hours                                                                                             Maximum Marks:60
SECTION –A Answer any two questions. Each question carries 15 marks

1. i)   For the sample given below,   compute    a)  Range   b)  Mean   c) Median  
d) Kurtosis

2289     3965    2549     2697     2268    2598     3897     2200    3692    3842     3661
3249     3891     3469    2668    3268    3812      2145    3362     2228    2435    3425

ii)   Draw the histogram for the following
Class 0-10 10-20 20-30 30-40 40-50

Frequency 4 9 18 11 6

2. i) In a grafting experiment, 10 plants are used. X is the number of plants for       
which the  graft is a success. The probability function for X is given in the 
following table.

x 0 1 2 3 4 5 6 7 8 9 10
f (x) -- 0.04 0.12 0.21 0.24 0.20 0.11 0.04 0.01 0.02 0.004

Find     a)  f(0)    b)P(3<X<9)         c) P(5<X<10)        d)   P(X<8)
ii) Let X be a Poisson random variable with  λ=8.   Find      a) P(X<7)                

b)  P(4<X<9)               c)     P(X=6)     d)  P(2<X<7) 
3. Find the coefficient of correlation between the height of fathers and sons from     the 

following data.   Also find the regression lines and estimate the height of father when 
height of son is 165 cm.

Height of 
Fathers(cm)

165 166 167 168 169 170 171

Height of Sons(cm) 167 168 166 169 172 172 169
(2x15=30 marks)                                                  

SECTION –B        Answer any two questions. Each question carries 15 marks.
4. A  researcher wishes to discover whether or not the intake of orange juice affects the 

potassium level in the blood stream. A group of 12 elderly patients are selected from those 
in a nursing  home, where previous diet has been controlled. Potassium levels are measured
for each subject. Then each subject is given a quart of orange juice and two hours later 
,potassium levels are again measured. The data are as follows (the scaled scores represent 
potassium blood levels).Examine  the effect of potassium level with respect to the intake of 
orange juice.

Subject :- 1 2 3       4 5 6 7 8       9 10 11 12
Before   :- 26 25      24     23 23 21    19 17 17 16 15 14

After       :- 25 28       27 26      25     23     21     19 16 19 18 17
5. The following data show the number of claims processed per day for a group  of four,    

insurance company employer observed for a number of days. Test     the hypothesis       
that the employees’ mean claims per day are all the same. Use the 0.05 level of   
significance.
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Employee  1:     15    17     14 12
Employee  2:        12   10 13 17
Employee  3:      11  14 13 15 12
Employee  4:      13  12 12 10 9

Do the data indicate a significant difference in the yields of the varieties.
6. The following data gives the samples of lead content in the air at a place in three seasons. 

Analyze the data to check the seasonal effect on lead content with all supporting statistics.
Summer 2.6 3.4 1.3 0.6 0.7 0.5 1.1 2.5 0.9 0.7 0.8 0.4 0.5
Winter 0.7 0.9 1.4 1.3 1.6 1.3 1.1 0.9 0.8 1.7 0.7 o.9 0.8
Monsoon 0.3 0.2 0.4 0 .09 .05 .07 0 0.2 0.3 0.1 .08 0.2

(2x15=30marks)
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Complementary Course VIII

19UPH431.1: Modern Physics and Electronics

No.of credits: 3 Instructional hours per week: 3+2 (54hours)

Course Outcome
• Understand various atom models, quantum numbers, properties of atomic nucleus and basics of radioactivity
• Understand the limitations of classical physics, foundation of quantum mechanics and the derivation of 

Schrodinger equations
• Knowledge and understanding about semiconductor devices like diodes, transistors etc, their characteristics 

and types of biasing
• Understand the basics of  various number systems, logic gates and related theorems 
• Understand the basics of Boolean algebra and Solve various Boolean expressions

Unit 1.Modern Physics (20 hours) 
Basic features of Bohr atom model-Bohr’s correspondence principle -vector atom model-various quantum 
numbers-magnetic moment of orbital electrons -electron spin-Spin-Orbit coupling-Pauli’s exclusion principle- 
Atomic nucleus-basic properties of nucleus-charge, mass, spin, magnetic moment-binding energy and packing 
fraction-nuclear forces-salient features-radioactivity-radioactive decay-decay laws- decay constant-half life 
and mean life-radioactive equilibrium-secular and transient equilibrium-measurement of radioactivity. 

Quantum Mechanics (10 hours) 
Inadequacies of classical physics-experimental evidences- quantum theory-Planck’s hypothesis-foundation 
of quantum mechanics-wave function and probability density-Schrödinger equation-time dependent and time 
independent-particle in a potential box

Unit2. (20hours)
Electronics (16hour) 
Current-voltage characteristics of a diode-forward and reverse bias-breakdown mechanism of p -n junction 
diode-Zener diode and its characteristics-half wave and full wave rectifiers-bridge rectifier-ripple factor, 
efficiency. 
Construction and operation of a bipolar junction transistor-transistor configurations- CB & CE configurations 
with circuit diagram, current components-transistor characteristics-DC load line-Q point transistor biasing-
need for biasing-bias stabilization-biasing circuits- voltage divider bias. 

Digital Electronics (8 hours) 
Number systems and codes-decimal numbers-binary arithmetic -1’s and 2’s compliment-decimal to binary 
conversion-octal numbers-hexadecimal numbers-binary coded decimal-digital codes-logic gates-NOT, OR, 
AND, NOR and NAND gates. 
Boolean algebra-Boolean operations -logic expressions-laws of Boolean algebra-DeMorgan’s theorem-
Boolean expression for gate network-simplification of Boolean expression

Books for Study: 
1. Modern Physics – R.Murugeshan, S.Chand & Co. Ltd. 
2. Principles of Electronics – V.K.Mehta
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MODEL QUESTION PAPER
19UPH431.1: Modern Physics, and Electronics

Time:3 hours Max.Mark :80
Part A

Answer all the questions. Each question carries one mark. (10x1=10marks)
1. State Bohr’s correspondence principle.
2. What do you mean by the terms eigen value and eigen function?
3. State law of radioactive disintegration.
4. Define the Quiescent point of an amplifier.
5. Which element show highest binding energy per nucleon?
6. What will be the amount of energy needed to release the first orbit electron from the hydrogen atom?
7. Define the peak inverse voltage of a diode.
8. Explain forward biasing of a diode.
9. Define internal barrier potential of a diode.
10. What are the limitations of classical physics?

Part B
Answer any eight questions. Each question carries two marks (8x 2=16marks)

11. Obtain the relation between the amplification factors: α, β and γ.
12. What is meant by mass defect?
13. What are the salient features of nuclear forces.
14. Explain spin orbit coupling.
15. Derive an expression for half period of a radioactive substance?
16. Give two limitation of Bohr model
17. Explain the significance of the wave function.
18. Explain the terms: a) depletion region and b) internal potential barrier.
19. What are the differences between avalanche breakdown and Zener breakdown?
20. What is a Zener diode? Draw the symbol. What are the characteristics of a Zener diode?
21. What are the differences between a forward biased and a reverse biased pn junction diode?

Part C
Answer any six questions. Each question carries 4 marks (6x4=24marks)

22. Find the Q-point in an emitter feedback biasing circuit for a transistor of β (a) 50 (b) 100. Circuit details:- 
Vcc=20V; Rc=2KΩ; RE=1KΩ;RB=430KΩ

23. Find the voltage gain of a single stage amplifier. Given that β=100, Rin=1KΩ; RC=6KΩ and RL=2KΩ.
24. Calculate the energy difference between the ground state and the first excited state for an electron in a one 

dimensional rigid box of length 1 A˚.
25. Calculate the emitter current in a transistor for which the base current is 20μA and  = 50.
26. Find the wavelength of photon emitted when hydrogen atom goes from n=10 states to the ground state.  

RH=1.097 X 10-3 -1

27. The wavelength of first line of Balmer series is 6563. Calculate the Rydberg constant.
28. Find the least energy of an electron moving in one dimension in an infinitely high potential box of width 1 A˚. 

(me=9.11 x 10 -31Kg; h=6.63 x 10 -34Js)
29. A 50V Zener diode is used to obtain a regulated output voltage across a load 10KΩ. The series resistor is 5KΩ. 

If the input voltage is 120V, find the Zener current. 
30. Draw the circuit diagram of a full wave bridge rectifier.
31. Prove the following

(i) (A+B)(A+C)=A+BC
(ii) (A+AB)=Ā+B

Part D
Answer any two questions. Each question carries 15marks (2x 15=30marks)

32. Derive the expression for rectifier efficiency and ripple factor for a full wave rectifier
33. State the important postulates of Bohr atom model. Derive an expression for the energy of the electron in the 

nth orbit of hydrogen atom. Based on Bohr theory explain the hydrogen spectrum.
34. Obtain Schrodinger wave equation for a particle in a one dimensional rigid box. Solve it to obtain eigen 

functions and show that eigen values are discrete.
35. With necessary truth tables  and symbols , explain the working of the following logic gates: (a) AND gate, (b) 

OR gate, (c) NOT gate, (d) NAND gate and (e) NOR gate
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Semester V
Core Course IV

19UMM541: Real Analysis -I

No.of credits: 4 Instructional hours per week: 5

Aim: 
To study the notion of real numbers, the ideas of sequence of real numbers and the concept of infinite summation.

Course outcome:
Students will be able to demonstrate an understanding of limit and construct rigorous mathematical proofs of 
basic
In this course, we discuss the notion of real numbers, the ideas of sequence and series  of real numbers and 
limits of functions.

Module 1: The Real Numbers (30 hours)
The Algebraic and order properties of R, Absolute Value and Real Line, The Completeness property of R, 
Applications of the Supremum Property, Intervals(excluding the subsections: the uncountability of R, binary 
representations, decimal representations, periodic decimals and Cantor’s second proof) (Sections 2.1-2.5 of 
chapter 2)

Module 2: Sequences and Series (30 hours)
Sequences and their limits, Limit theorems, Monotone Sequences, Subsequences and the Bolzano- Weierstrass 
Theorem, The Cauchy criterion, Properly divergent sequences, Introduction to series.(Sections 3.1-3.7 of 
Chapter 3)

Module 3: Limits (30 hours)
Limits of functions, Limit Theorems, Some extensions of the Limit concept(Sections 4.1-4.3 of chapter 4)

Text
Text :  R. G. Bartle and D. R. Sherbert, Introduction to Real Analysis, Third Edition, Wiley

References
1. A. D. Alexandrov et al., Mathematics: Its Content, Methods and Meaning, Dover
2. W. Rudin, Principles of Mathematical Analysis, Second Edition, McGraw-Hill
3. A. E. Taylor, General Theory of Functions and Integration, Dover
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 19UMM541: Real Analysis -I 

Section-A 

Answer the following.Each question carries 1 mark. 

1.Find the supremum of the set {(−1)�+�
�
, n𝜖𝜖𝑁𝑁}. 

2. Find all real numbers x that satisfy �
�
<𝑥𝑥�. 

3. Give an example of an unbounded sequence which is not monotonic. 

4. If є=0.001,find a natural number k so that |�
�
 - 0| <є  

5. State Bernoulli’s inequality. 

6.Give an example of a constant sequence in R. 

7. Sketch the graph of y= |x|. 

8. Give an example of decreasing sequence of real numbers. 

9. Define Fibonacci sequence. 

10. Find lim (2𝑛𝑛)� ��  , nϵN     (10×2=10 marks) 

 

Section-B 

Answer any eight of the following.Each question carries 2  marks. 

11. Prove or disprove :-If a sequence of postitive terms (𝑥𝑥�) converges and 
(𝑦𝑦�) has the property that 0 ≤ 𝑦𝑦�≤𝑥𝑥� for all nϵN then (𝑦𝑦�) converges. 

12.Prove that square of any non-zero real number is positive. 

13. Show that  every convergent sequence is a Cauchy sequence. 

14. If a,b ϵ R prove that |a+b| ≤ |a| + |b| 

15. Find all xϵR that satisfy |x-1| < |x| 

16. Show that lim�→� 𝑥𝑥𝑥𝑥𝑥𝑥𝑛𝑛(1 𝑥𝑥� ) = 0 
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17.Give examples of functions f and g such that f and g do not have limits at a 
point c but such that both f+g and fg have limit at c. 

18.Define Cauchy sequence .Give one example. 

19. Show that  a.0 = 0, aϵR. 

20. Find lim�→�( �
�� + �

(���)� +...... ...............+ �
(��)�). 

21. Show that lim�→� 𝑠𝑠𝑠𝑠𝑠𝑠 (𝑥𝑥) does not exist where 

       Sgn(x) �
  1                                   𝑓𝑓𝑓𝑓𝑓𝑓 𝑥𝑥 > 0

0                        𝑓𝑓𝑓𝑓𝑓𝑓 𝑥𝑥 = 0                 
−1                                     𝑓𝑓𝑓𝑓𝑓𝑓 𝑥𝑥 < 0

 

22. If a,b ϵR and if ab < 0 then show that either a<0 and b> 0 or  a>0and b<0. 

(8×2=16 marks) 

 

Section-C 

Answer any six of the following.Each question carries 4 marks. 

22.  If  x=lim(𝑥𝑥�) prove that |x| = lim (|𝑥𝑥�|). 

23.  Let (𝑥𝑥�) be a squence of positive real numbers such that L =     
lim(𝑥𝑥���

𝑥𝑥�)�  exists. If L < 1, show that (𝑥𝑥�) converges and lim (𝑥𝑥�) =0. 

24. (a) Show that 1+r +𝑓𝑓�+ ............+ 𝑓𝑓� converges when |r| < 1. 

25.  Show that  Σ �
�� converges when p > 1. 

26.  Show by an example of a function that has a left hand limit but not a right 
hand limit at a point. 

27.  Show by an example of  a function for which both one sided limits exists in 
R but they are unequal.  

28.State and prove density theorem for rational numbers. 

29.  Show that (𝑒𝑒�)   where 𝑒𝑒� = (1 + �
�

 )�, nϵN is cconvergent. 
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   30. Show that there exists a positive real number x such that 𝑥𝑥� = 2. 

   31. Show that lim�→�
��� �

�
= 1. 

 (6×4=24marks) 

Section-D 

Answer two of the following.Each question carries 15 marks 

32. (a)Show that the ordered field Q of rational numbers does not possess the 
completeness property. 

 (b) If 𝐼𝐼� = �𝑎𝑎�  ,𝑏𝑏�] , nϵN , is a nested squence of closed and bounded intervalsn 
show that there exists ξϵR such that ξ ϵ 𝐼𝐼� for all nϵN .If you drop the 
assumption of closeness of intervals what happens? 

33. (a)Prove that the  sequence S=(sin n) is divergent. 

      (b) State and prove Monotone subsequence theorem. 

34. (a) Let S be a non-empty subset of R that is bounded above and let aϵR 
Define the set a+S = {𝑎𝑎 + 𝑠𝑠, sϵ𝑆𝑆}. Show that sup a+S= a+supS. 

      (b) If a > 0, prove that lim(1
1 + 𝑛𝑛𝑎𝑎� ) = 0. 

       (c) Prove that convergent sequence of real numbers is a cauchy sequence. 

35. (a)If X=(𝑥𝑥�) converges to x and Y=(𝑦𝑦� ) converges to y then prove that 
XY={𝑥𝑥� 𝑦𝑦�} converges to xy. 

       (b) State and prove sequential criterion for limits. 

(2×15=30 marks) 
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Core Course V

19UMM542: Complex Analysis - I

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

Here we go through the basic complex function theory.

Aim: 
To identify and construct complex functions.

Course outcome:
Students will be able to think critically and prove mathematical conjectures of complex analysis.

Module I (27 Hours)
Complex numbers : The algebra of Complex Numbers, Point Representation of Complex Numbers, Vectors 
and Polar forms, The Complex Exponential, Powers and Roots, Planar Sets
Analytic Functions: Functions of a complex variable, Limits and Continuity, Analyticity, The Cauchy Riemann 
Equations, Harmonic Functions
Chapter 1, sections 1.1, 1.2, 1.3, 1.4, 1.5, 1.6 and chapter 2, sections 2.1, 2.2, 2.3, 2.4, 2.5 of text.

Module II (15 hours)
Elementary Functions: Polynomials and rational Functions (Proof of theorems omitted), The Exponential, 
Trigonometric and Hyperbolic Functions, The Logarithmic Function, Complex Powers and Inverse 
Trigonometric Functions.
Chapter 3, sections 3.1, 3.2, 3.3, 3.5 of text.

Module III (30 hours)
Complex Integration : Contours, Contour Integrals, Independence of Path, Cauchy’s Integral Theorem (Section 
4.4a on deformation of Contours Approach is to be discussed, but section 4.4 b on Vector Analysis Approach 
need not be discussed), Cauchy’s Integral Formula and Its Consequences, Bounds of Analytic Functions
Chapter 4, sections 4.1, 4.2, 4.3, 4.4a, 4.5 and 4.6 of text .

Texts
Text : Edward B. Saff , Arthur David Snider. Fundamentals of complex analysis with applications to engineering 
and science, 3rd Edition, Pearson Education India

References
Ref. 1 : John H Mathews, Russel W Howell. Complex Analysis for Mathematics and Engineering, Jones and 
Bartlett Publishers
Ref. 2 : Erwin Kreyszig. Advanced Engineering Mathematics, 10th Edition, Wiley-India
Ref. 3 : James Brown, Ruel Churchill. Complex Variables and Applications, Eighth Edition, McGraw-Hill
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25. Express the following function in terms of 

 

26.  Construct an analytic function whose real part is  
27. Verify the identity 

 
 
 

28. The inverse sine function                       is defined by the equation                   . Show that  is 
a multiple valued function given by                                                            . 

29.  Using an admissible parameterizations verify that the length of the circle  
 

30. Evaluate                                where  is contour containing two simple line segments, the first from 

and the second from  
31. State and prove fundamental theorem of algebra. 

Section-IV 
Answer any 2 questions from among the questions 32 to 35. These questions carry 15 marks each. 

32. (i) Compute  .                                                                                                              
(7marks) 

(ii) Prove that a necessary condition for a function  to be differentiable at a 

point  is that the Cauchy-Riemann equations hold at     .                                                      (8marks) 

33. (i) Prove that the equation  hold if and only if                   where k is an integer. Also prove that 

the equation  holds if and only if                             , where k is an integer.            (7marks) 
(ii)Prove that the function Log z is analytic in the domain      consisting of all points of the complex 
plane except those lying on the nonpositive real axis.                                                                (8marks) 

34. (i)Compute the integral , where  n is an integer and      is the circle 
traversed once in the counterclockwise direction.                                                                      
(8marks) (ii)Suppose that the function          is continuous in a domain D and has an antiderivative 

 
 

throughout D. Prove  that                                                        for any contour  lying in D, with initial 

point and terminal point .                                                                                                                  
(7marks) 

35. (i)State and prove Cauchy’s Integral formula.                                                                              
(10marks) 

(ii)Evaluate the integral                     along the  contour     in the following figure.                (5marks) 



123

Core Course VI

19UMM543: Abstract Algebra - Group Theory

No.of credits: 4 Instructional hours per week: 5

Aim: 
To learn how to analyse properties of different types of groups.

Course outcome:
Students will be able to grasp the different applications of group theory in real life situations.
The aim of this course is to provide a very strong foundation in the theory of groups. All the concepts appearing 
in the course are to be supported by numerous examples mainly from the references provided.

Module I         (30 Hours)
The concept of group is to be introduced before rigorously defining it. The symmetries of a square can be a 
starting point for this. After that, definition of group should be stated and should be clarified with the help of 
examples. After discussing various properties of groups, finite groups and their examples should be discussed. 
The concept of subgroups with various characterizations also should be discussed. After introducing the 
definition of cyclic groups, various examples, and important features of cyclic groups and results on order of 
elements in such groups should be discussed.
Chapter 1, 2 3 and 4 of text .

Module II         (24 Hours) 
This module starts with defining and analysing various properties of permutation groups which forms one of 
the most important class of examples for non abelian, finite groups. After defining operations on permutations, 
their properties are to be discussed. To motivate the students, the example of check-digit scheme should be 
discussed (This section on check-digit scheme is not meant for the examinations). Then we proceed to de ne the 
notion of equivalence of groups viz. isomorphisms. Several examples are to be discussed for explaining this 
notion. The properties of isomorphisms are also to be discussed together with special classes of isomorphisms 
like automorphisms and inner automorphisms before finishing the module with the classic result of Cayley on 
finite groups.
Chapter 5 and 6 of text .

Module III (18 Hours)
In this module we prove one of the most important results in group theory which is the Langrange’s theorem 
on counting cosets of a finite group. The concept ofcosets of a group should be defined giving many examples 
before proving the Lagrange’s theorem. As some of the applications of this theorem, the connection between 
permutation groups and rotations of cube and soccer ball should be discussed. The section on Rubik’s cube 
and section on internal direct products need not be discussed.
Chapter 7 and 9 of  text.

Module IV (18 Hours)
Here the concept of group homomorphisms should be defined with sufficient number of examples. After 
proving the first isomorphism theorem, the fundamental theorem of isomorphism should be introduced and 
proved. Classifying groups based on the fundamental theorem should be discussed in detail.
Chapter 10 and 11 of text.

Texts
Text: Joseph Gallian. Contemporary Abstract Algebra, 8th Edition, Cengage Learning

References
Ref. 1 : D S Dummit, R M Foote. Abstract Algebra, 3rd Edition, Wiley
Ref. 2 : I N Herstein. Topics in Algebra, Vikas Publications
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Fatima Mata National College (Autonomous), Kollam 
Fifth Semester B. Sc. Degree Examination- 2019 

First Degree Programme under CBCSS 
Model Question Paper 

19UMM543 –Abstract algebra –Group Theory 
(2019 Admission onwards) 

TIME: 3 HOURS       MAXIMUM MARKS:80 
PART- A 

All the first ten questions are compulsory. They carry 1 mark. 

1. State whether the following statement is true or false. 

a * b= √(ab) is a binary operation on R. 

2. Is the set {1, 2, 3} under multiplication modulo 4 a group? Why? 
3. Give an example of an  infinite cyclic group. 
4. Find the number of generators in Z10. 
5. Find the order of the permutation (124)(357) in S7 
6. Determine whether the permutation 𝜎𝜎 = (1,4,5,6)(2,1,5) is odd or even 
7. Define automorphism 
8. Find Aut(Z10 ) 
9. List the elements of the factor group Z/5Z 
10. Define kernel of a homomorphism 

 
PART -B 

 
Answer any 8 questions from questions 11 to 22. These questions carry 2 marks each.    
 

11. Prove that  the identity element of a group  is unique. 
12.  If x is an element of a group, x2 =e, x6 = e  what can you say about the order of x? 
13.  For the elements a and b prove that (ab)-1 = b-1 a-1 
14. Prove that for any elements a and b prove that (a-1ba )n  = a-1bn a   
15. Prove that if H and K are subgroups of an group G, then H∩K is a subgroup of G. 
16. Find all the subgroups of Z6. 
17. Find 𝜎𝜎���   for the permutation 𝜎𝜎 = (1,5)(3,4) in S6.  
18. Find the index of < 3 > in the group Z24. 
19. Show that an isomorphism ϕ : G  → G| carries the identity of a  group G to the identity of  

G| 
20.  Prove that U(10) is not isomorphic to U(12)       
21. Prove that the group of prime order is cyclic       
22. If ϕ  is a homomorphism from a group  G to G| then prove  that kernel of the homomorphism is a 

normal subgroup of a group G  
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PART-C 
Answer any 6 questions from questions 23 to 31. These questions carry 4 marks 
each. 

 
23. Prove that  in a group G the left and right cancellation laws holds. 
24.   Prove or disprove: the set of all matrices with determinant 1 is a subgroup of the 

group GL(n,R). 
25. Prove that every cyclic group is abelian. Is the converse true ? Justify. 
26. Compute 𝜏𝜏𝜏𝜏 , 𝜏𝜏�𝜏𝜏 where 𝜏𝜏 = (1,2,4,3)(5,6)  𝜏𝜏 = (1,3,4,5,6,2) in S6. 
27.  Prove that every permutation 𝜏𝜏 of a finite set is a product of disjoint cycles. 
28.    State and prove Lagrange’s theorem. 
29. State and prove G/Z theorem 
30. Prove that the group of real numbers under addition  is isomorphic to group of positive real 

numbers under multiplication 
31. Prove that the mapping x to x2 from R* to itself is a homomorphism and find its kernel 

 

PART D 
 

    Answer any 2 questions from questions 32 to 35.These questions carry 15 marks each. 

 

32. a)Define Center of a group and prove that it is a subgroup of a group G.                                (6) 
b) If G ia an Abelian group,and H, K are subgroups of G then prove that HK is a subgroup of G.  
c) Draw the Cayley table of Klein – 4 group                                                                             (3) 
 
 

33.  a)  If a is an element of order n in a group G and let k be a positive integer then prove that  
 <ak >= < a gcd(n,k)> and | ak |= | a gcd(n,k)|                                                                        (8) 

              b)Find the distinct subgroups of generators of Z36 and all generators of the  subgroup of  

                  order 9 in Z36.                                                                                                                       (7) 

   
34. a)Show that the set of all even permutations form a subgroup of a group of permutations.   (6) 

b)State and prove Cayley’s Theorem                                                                           (9) 

 

35.  a)Is the converse of Lagrange’s theorem true?  Justify your answer.                                     (7) 
b) State and prove first isomorphism theorem                                                                         (8) 
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Core Course VII

19UMM544: Differential Equations

No.of credits: 3 Instructional hours per week: 3

Aim: 
To study how to solve exponential growth and decay problems.

Course outcome:
Students will demonstrate the ability to model real life situations using Differential equations.
In this course, we discuss how differential equations arise in various physical problems and consider some 
methods to solve first order differential equations and second order linear equations. For introducing the 
concepts, text may be used, and for strengthening the theoretical aspects, reference [1] may be used.

Module I - First order ODE (18 hours)
We discuss first order equations and various methods to solve them. Sufficient number of exercises also should 
be done for understanding the concepts thoroughly. The main topics in this module are the following:
Modelling a problem, basic concept of a differential equation, its solution, initial value problems, geometric 
meaning (direction fields), separable ODE, reduction to separable form, exact ODEs and integrating factors, 
reducing to exact form, homogeneous and non homogeneous linear ODEs, special equations like Bernoulli 
equation, orthogonal trajectories, understanding the existence and uniqueness of solutions theorem.
Chapter 1 of text.

Module II - Second order ODE (18 hours)
We discuss second order equations and various methods to solve them. Sufficient number of exercises also 
should be done for understanding the concepts thoroughly. The main topics in this module are the following:
Homogeneous linear ODE of second order, initial value problem, basis, and general solutions, finding a basis 
when one solution is known, homogeneous linear ODE with constant coefficients (various cases that arise 
depending on the characteristic equation), differential operators, Euler-Cauchy Equations, existence and 
uniqueness of solutions w.r. to wronskian, solving non-homogeneous ODE via the method of undetermined   
coefficients, various applications of techniques, solution by variation of parameters.
Chapter 2 of text.

Texts
Text: Erwin Kreyszig. Advanced Engineering Mathematics, 10th Edition, Wiley-India

References
Ref. 1 : G. F. Simmons. Di erential Equations with applications and Historical notes, Tata McGraw-Hill, 2003
Ref. 2 : H Anton, I Bivens, S Davis. Calculus, 10th Edition, John Wiley & Sons
Ref. 3 : Peter V. O’ Neil. Advanced Engineering Mathematics, Thompson Publications, 2007
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3
2     

First Degree Program in BSc under CBCSS 

Core Course Mathematics 

Model Question Paper 
 

SEMESTER 5  19UMM544 Differential 
Equations 

 
(2018 Admission Onwards) 

 
Time:3 Hrs                                                                                                                              Max marks:80 

 
SECTION I 

 
Answer all the questions(1 x 10=10 marks) 

 

   2     
1.   The degree of the differential equation  

d y     5x dy 
 xy  

is  
 dx 2  

                   dx
 

2.   The solution of the equation 
 

3.   Find an integrating factor of 
4.   Define exact equations 

dy 
 cos x  with y(0)=0 is    

dx 
ydx  xdy  0

5.   For what values of the constant m will  y=emx    be a solution of y   3 y  10 y  0
6.   A curve is defined by the condition that at each of its points (x, y), its slope is equal to 

two times the abscissa of the point. Express this in terms of a differential equation 
7.   Define singular solution of a differential equation
8.   Solve y    2 y  0
9.   Find the wronskian of cos x and sin x 
10. Verify that the function y=2(1+cos x) is not a solution of 

 
 
y   y  1

 
 
 
 

SECTION II 
 

Answer any 8 questions(2 x 8=16 marks) 
 

11. Solve the differential equation  2x  e y dx  xe y dy  0
 

12. Find the general solution of y   2 y  6e x

13. Solve the initial value problem 2xy  3y  0, y1  4 
14. Find an equation of a curve with x-intercept 2 and whose tangent line at any point (x, y) 

has slope xey
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15. Make the following equation exact and hence solve xydx  2x 2   3 y 2   20dy  0
16. Check whether the functions x2-4, -3 x2+12 (x>0) are linearly dependent or not
17. Solve y   1  y 2

 

18. Find the general solution of x 2 y  2xy   6 y  0
19. Show that y=Asin x+Bcos x is the general solution of 

 

solution that satisfies y(0)=2 and y’(0)=3 

y  y  0 and find the particular

20. Find a differential equation of the form 
 

e3x  form a basis 

y   ay   by  0 
 

for which the functions e-3x ,

21. Solve the initial value problem y  y   2 y  0, y0  0, y0  1
 

22. Solve 4x2 y 12xy  3y  0
 

SECTION III 
 

Answer any 6 questions(4 x 6=24 marks) 
 

23. Solve the initial value problem y  2 y  2 cosh 2x  4, y0  1.25
24. Find the value of n for which the equation ye2 xy   xdx  nxe2 xy dy  0 

is exact 
25. Show that for a second order homogeneous linear differential equation, any linear 

combination of two solutions on an open interval I  is again a solution of the differential 
equation on I

26. Find the orthogonal trajectories of confocal parabolas y 2   4a(x  a)  .Define self
orthogonal trajectories. Is confocal parabolas a family of self orthogonal curves. Justify.

27. By reducing to first order, solve 

28. Solve D 2   2D  3y  x3  sin x 
y' '  2 y' coth 2x

29. Solve the differential equation 
parameters 

y  y   2 y  4x 2 

 

using the method of variation of

30. Solve y  4 y   4 y  0, y0  0, y 0  3
 

31. Find the general solution of the differential equation y   3 y   2 y  e2 x sin x
 
 
 
 

SECTION IV 
 

Answer any 2 questions(15 x 2=30 marks) 
 

32. Determine which of the following are exact and solve which are exact
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(a) ( x   2 )dy  ydx  0 
y 

 

(b) (Sin x tan y  1)dx  Cos xSec2 ydy  0 
 

dy    x2  4xy  2 y 2
33. (a) Solve 

dx    2x 2   4xy  y 2
 

(b) Solve the initial value problem y' ' y'2 y  3e2 x , y0  0, y'0  2
 

34. Solve y   4 y   5 y  e2 x   Cos 4x  x3

35. (a) Find a general solution of 4D 2   4D  17y  0
(b) Solve (i) y cos xdx  3sin xdy  0

dy    2
(ii) 

dx    x 
y 1  0 



130

Core Course VIII

19UMM545: Mathematics Software- LATEX & SageMath

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

Aim: 
The aim of introducing LATEX software is to enable students to typeset the project report which is a compulsory 
requirement for finishing their undergraduate mathematics programme successfully. The aim of learning 
SageMath is to enable students to see how the computational techniques they have learned in the previous 
semesters can be put into action with the help of software so as to reduce human effort.

Course outcome:
Students will be able to use the science typesetting software LATEX and the mathematical computation and 
visualization software sagemath, for further computations of their own for higher studies.

Module I - LATEX for preparing a project report in Mathematics (36 Hours)
Graphical User Interface (GUI)/ Edtitor like Kile or TeXstudio should be used for providing training to the 
students. The main topics in this module are following:
Typesetting a simple article and compiling it;
How spaces are treated in the document;
Document layout : various options to be included in the documentclass command, page styles, splitting les 
into smaller les, breaking line and page, using boxes (like, mbox) to keep text unbroken across lines, dividing 
document in to parts like frontmatter,mainmatter, backmatter, chapters, sections, etc, cross referencing with 
and without page number, adding footnotes;
Emphasizing words with \emph, \texttt, \textsl, \textit, \underline etc. Basic environments like enumerate, 
itemize, description, flushleft, flusuright,
center, quote, quotation
Controlling enumeration via the enumerate package.
Tables : preparing a table and oating it, the longtable environment;
Typesetting mathematics : basic symbols, equations, operators, the equation en-vironment and reference to it, 
the displaymath environment, exponents, arrows, basic functions, limits, fractions, spacing in the mathematics 
environments, matrices, align-ing various objects, multi-equation environments, suppressing numbering for 
one or more equations, handling long equations, phantoms, using normal text in math mode, control-ling font 
size, typesetting theorems, de ntions, lemmas, etc, making text bold in math mode, inserting symbols and 
environments (array, pmatrixetc) using the support of GUIs;
Figures : Including JPG, PNG graphics with graphicx package, controlling width, height etc, plotting figures, 
adding captions, the wrap g package;
Adding references/bibliography and citing them, using the package hyperref to add and control hypertext 
links, creating presentations with pdfscreen, creating new com-mands;
Fonts : changing font size, various fonts, math fonts
Spacing : changing line spacing, controlling horizontal, vertical spacing, controlling the margins using the 
geometry package, fullpage package
Preparing a dummy project with titlepage, acknowledgement, certicates, table of contents (using \
tableofcontents), list of tables, table of gures, chapters, sections, bib-liography (using the thebibliography 
environment). This dummy project should contain atleast one example from the each of the topic in the 
syllabus, and should be submitted for internal evaluation before the end semester practical examination.

Module II - Doing Mathematics with SageMath (36 hours)
Starting SageMath using a browser, how to use the sage cell server https://sagecell. sagemath.org/, how to use 
SageMathCloud, creating and saving a sage worksheet, saving the worksheet to an .sws le, moving it and re-
opening it in another computer system;
Using sagemath as a calculator, basic functions (square root, logarithm, numeric value, exponential, 
trigonometric, conversion between degrees and radians, etc.);
Plotting : simple plots of known functions, controlling range of plots, controlling axes, labels, gridlines, 
drawing multiple plots on a single picture, adding plots, polar plotting, plotting implicit functions, contour 
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plots, level sets, parametric 2D plotting, vector fields plotting, gradients;
Matrix Algebra : Adding, multiplying two matrices, row reduced echelon forms to solve linear system of 
equations, finding inverses of square matrices, determinants, exponentiation of matrices, computing the kernel 
of a matrix;
Defining own functions and using it, composing functions, multi variate functions; Polynomials : Defining 
polynomials, operations on them like multiplication and division, expanding a product, factorizing a 
polynomial, finding gcd;
Solving single variable equations, declaring multiple variables, solving multi variable equations, solving 
system of non linear equations, finding the numerical value of roots of equations;
complex number arithmetic, finding complex roots of equations;
Finding derivatives of functions, higher order derivatives, integrating functions, de finite and indefinite 
integrals, numerical integration, partial fractions and integration,
Combinatorics & Number theory: Permutations, combinations, finding gcd, lcm, prime factorization, prime 
counting function, nth prime function, divisors of a number, counting divisors, modular arithmetic;
Vector calculus : Defining vectors, operations like sum, dot product, cross product, vector valued functions, 
divergence, curl, multiple integrals;
Computing Taylor, McClaurins polynomials, minimization and Lagrange multipliers, constrained and 
unconstrained optimization;
Internal Evaluation : A dummy project report prepared in LATEX should be submitted as assignment for internal 
evaluation for 5 marks. Another practical record should be submitted the content of which should be problems 
and their outputs evaluated using SageMath. This record should be awarded a maximum of 10 marks which is 
earmarked for the internal evaluation examination.

Problems to be included in the examination:
1. Find all local extrema and inflection points of a function
2. Minimum surface area of packaging
3. Newton’s method for  finding approximate roots
4. Plotting and  finding area between curves using integrals
5. Finding the average of a function
6. Finding volume of solid of revolution
7. Finding solution for a system of linear equations
8. Finding divergence and curl of vector valued functions
9. Find all local extrema and inflection points of a function
10. Minimum surface area of packaging
11. Newton’s method for  finding approximate roots
12. Plotting and  finding area between curves using integrals
13. Finding the average of a function
14. Finding volume of solid of revolution
15. Finding solution for a system of linear equations
16. Finding divergence and curl of vector valued functions
17. Using differential calculus to analyze a quintic polynomials features, for  finding the optimal graphing 

window
18. Using Pollard’s p-1 Method of factoring integers, to try to break the RSA cryptosystem
19. Expressing gcd of two integers as a combination of the integers (Bezout’s identity)

References
Ref. 1 : Tobias Oetiker, Hubert Partl, Irene Hyna and Elisabeth Schlegl. The (Not So) Short Introduction to 
LATEX2e, Samurai Media Limited (or available online at http://mirrors.ctan.org/info/lshort/english/lshort.pdf)
Ref. 2 : Leslie Lamport. LATEX: A Document Preparation System, Addison-Wesley, Read-ing, Massachusetts, 
second edition, 1994
Ref. 3 : LATEX Tutorials|A Primer, Indian TeX Users Group, available online at https://www.tug.org/twg/
mactex/tutorials/ltxprimer-1.0.pdf
Ref. 4 : H. J. Greenberg. A Simpli ed introduction to LATEX, available online at https://www.ctan.org/tex-
archive/info/simplified-latex/
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Ref. 5:  Using Kile - KDE Documentation, https://docs.kde.org/trunk4/en/extragear-office/ kile/quick_using.
html
Ref. 6 : TeXstudio : user manual, http://texstudio.sourceforge.net/manual/current/ usermanual_en.html
Ref. 7 : The longtable package - TeXdoc.net, http://texdoc.net/texmf-dist/doc/latex/ tools/longtable.pdf
Ref. 8 : wrap g - TeXdoc.net, http://texdoc.net/texmf-dist/doc/latex/wrapfig/ wrapfig-doc.pdf
Ref. 9 : The geometry package, http://texdoc.net/texmf-dist/doc/latex/geometry/ geometry.pdf
Ref. 10 : The fullpage package, http://texdoc.net/texmf-dist/doc/latex/preprint/ fullpage.pdf
Ref. 11 : The SageMathCloud, https://cloud.sagemath.com/
Ref. 12 : Gregory V. Bard. Sage for Undergraduates, American Mathematical Society, available online at 
http://www.gregorybard.com/Sage.html
Ref. 13 : Tuan A. Le and Hieu D. Nguyen. SageMath Advice For Calculus available online at http://users.
rowan.edu/~nguyen/sage/SageMathAdviceforCalculus.pdf
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Open Course

19UMM551.1: Operations Research

No. of Credits: 2 Instructional hours per week: 3

Course outcome:
To create an awareness about linear programming, transportation problems and project management.

Module I : Linear Programming (18 hours)
Formulation of Linear Programming models, Graphical solution of Linear Programs in two variables, Linear 
Programs in standard form - basic variable - basic solution- basic feasible solution -feasible solution, Solution 
of a Linear Programming problem using simplex method (Since Big-M method is not included in the syllabus, 
avoid questions in simplex method with constraints of or = type.)

Module II :Transportation Problems (18 hours)
Linear programming formulation - Initial basic feasible solution (Vogel’sapproximation method/North-west 
corner rule) - degeneracy in basic feasible solution - Modified distribution method – optimalitytest.
Assignment problems: Standard assignment problems - Hungarian method for solving an assignment problem.

Module III : Project Management (18 hours)
Activity -dummy activity - event - project network, CPM (solution by network analysis only), PERT.

Text
Ravindran, Philps, Solberg. Operations Research- Principles and Practice, 2nd Edition, Wiley India Pvt Ltd

References
Ref. 1 : Hamdy A. Taha. Operations Research : An Introduction, 9th Edition, Pearson
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UNIVERSITY OF KERALA 
Model Question Paper 

First Degree Programme  
Semester V    Open Course 

MM 1551.1     Operations Research 
Time: 3  hours                                                                                                    Maximum Marks: 80 
 

 
Section-I 

All the first 10 questions are compulsory. They carry 1 mark each. 

1. In the LPP: Maximize 𝑍𝑍 = 𝑥𝑥1 + 𝑥𝑥2 ; subject to  2𝑥𝑥1 − 3𝑥𝑥2 ≤ 10, 𝑥𝑥1 + 2𝑥𝑥2 ≥ 5;  𝑥𝑥1,  𝑥𝑥2  ≥ 0,  
convert the constraints into equalities. 

2. Convert the RHS of the inequality constraint  𝑥𝑥1 − 3𝑥𝑥2 + 5𝑥𝑥3 − 2𝑥𝑥4 ≥ −15  to positive.  
3. State any one advantage of simplex method of solving an LPP over graphical method. 
4. If there are four decision variables in an LPP, which method will you use to find an optimal 

solution?  
5. Name any one method to find a solution for a Transportation Problem 
6. What happens to a basic feasible solution of a transportation problem if one or more basic 

variables assume a zero value? 
7. Write a necessary and sufficient condition for the existence of a feasible solution to the 

general transportation problem. 
8. What should be the number of allocations for the solution to a transportation problem 

with        𝑚𝑚-sources and 𝑛𝑛-destinations to be feasible?  
9. Name the mathematician who developed the Hungarian method for solving an 

Assignment problem? 
10. What is PERT? 

 
Section-II 

Answer any 8 questions from among the questions 11 to 22. 
These questions carry 2 marks each. 

11. Use graphical method to: 
  Maximize:    𝑍𝑍 = 5𝑥𝑥1 + 𝑥𝑥2 ;  subject to  𝑥𝑥1 + 𝑥𝑥2 ≤ 10, 2𝑥𝑥1 + 3𝑥𝑥2 ≥ 10;  𝑥𝑥1,  𝑥𝑥2  ≥ 0 

12. Write in standard form:   Maximize   𝑍𝑍 = 2𝑥𝑥1 + 𝑥𝑥2 + 7𝑥𝑥3    
     Subject to   2𝑥𝑥1 − 𝑥𝑥2 + 2𝑥𝑥3  ≥ 4,    3𝑥𝑥1 − 2𝑥𝑥2 + 3𝑥𝑥3  ≤ 6;      𝑥𝑥1,  𝑥𝑥2,  𝑥𝑥3 ≥ 0 

13. Represent the following LPP given in standard form in matrix-vector notation: 
Maximize             𝑍𝑍 = 𝑥𝑥1 + 2𝑥𝑥2 − 3𝑥𝑥3 + 4𝑥𝑥4 

Subject to         2𝑥𝑥1 + 2𝑥𝑥2 + 𝑥𝑥3 + 5𝑥𝑥4 = 7     
                                               3𝑥𝑥2 − 2𝑥𝑥3 + 𝑥𝑥4             = 2 
                                               4𝑥𝑥1 + 7𝑥𝑥2 + 3𝑥𝑥3 + 𝑥𝑥4 = 5 

                           𝑥𝑥1,  𝑥𝑥2,  𝑥𝑥3, 𝑥𝑥4              ≥ 0 
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14. Write the linear program formulation of a transportation problem. 
15. Write the steps involved in the North-West Corner Rule for finding an initial basic feasible 

solution to a transportation problem. 
16. What is meant by an optimality test in a transportation problem? 
17. How the problem of degeneracy arises in a transportation problem? Explain how does one 

overcome it? 
18. What is an assignment problem?  How does it differ from a transportation problem? 
19. Give the mathematical formulation of an assignment problem 
20. Is it advisable to solve an assignment problem using transportation algorithm? Why? 
21. How does the problem of degeneracy arise in a transportation problem? 
22. Mention any one difference between CPM and PERT 

 
Section-III 

Answer any 6 questions from among the questions 23 to 31. 
These questions carry 4 marks each. 

23. The Handy-Dandy Company wishes to schedule the production of a kitchen appliance that 
requires two resources – labour and material. The company is considering three different 
models and its production engineering department has furnished the following data: 

 Model 
A B C 

Labour (hours per unit) 7 3 6 
Material (pounds per unit) 4 4 5 
Profit ($ per unit) 4 2 3 

 

The supply of raw material is restricted to 200 pounds per day. The daily 
availability of labour is 150 hours. Formulating this as a linear programming 
model to determine the daily production rate of the various models in order 
to maximize the total profit.  

24. Use the graphical method to solve the following LP problem: 
                       Minimize    𝑍𝑍 = 40𝑥𝑥1 + 36𝑥𝑥2 

         Subject to    
                            5𝑥𝑥1 + 3𝑥𝑥2           ≥ 45         
                             𝑥𝑥1                         ≤ 8  
                                       𝑥𝑥2               ≤ 10  
                                    𝑥𝑥1,  𝑥𝑥2          ≥ 0 
25. Use Simplex method to solve: 
                   Maximize         𝑍𝑍 = 3𝑥𝑥1 + 2𝑥𝑥2 
                   Subject to      −𝑥𝑥1 + 2𝑥𝑥2     ≤ 4     
                                  3𝑥𝑥1 + 2𝑥𝑥2    ≤ 14 
                                  𝑥𝑥1 − 𝑥𝑥2         ≤ 3 

                         𝑥𝑥1,  𝑥𝑥2        ≥ 0 
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26. Write the linear program formulation of a transportation problem. 
27. Obtain an initial basic feasible solution to the following transportation problem using the 

North-West Corner Rule. 

 𝐷𝐷1 𝐷𝐷2 𝐷𝐷3 𝐷𝐷4 Supplies  
𝑆𝑆1 20 25 28 31 200 
𝑆𝑆2 32 28 32 41 180 
𝑆𝑆3 18 35 24 32 110 

Demands 150 40 180 170  
 

28. Obtain the optimal assignment of four jobs and four machines when the cost of 
assignment is given by the following table: 

 𝐽𝐽1 𝐽𝐽2 𝐽𝐽3 𝐽𝐽4 
𝑀𝑀1 10 9 8 7 
𝑀𝑀2 3 4 5 6 
𝑀𝑀3 2 1 1 2 
𝑀𝑀4 4 3 5 6 

 
29. Use the Hungarian method to solve the following assignment problem: 

 𝐽𝐽1 𝐽𝐽2 𝐽𝐽3 𝐽𝐽4 
𝑀𝑀1 10 9 7 8 
𝑀𝑀2 5 8 7 7 
𝑀𝑀3 5 4 6 5 
𝑀𝑀4 2 3 4 5 

 

 

30. Draw the network of the project consisting of 5 jobs A, B, C, D and E with the following job 
sequence: 
                 Job A precedes C and D 
                 Job B precedes D 
                 Job C and D precede E  

31. For an activity with optimistic time of completion 3 days, pessimistic time of completion 
5 days and most probable time of completion 4 days, find its expected time of completion 
and variance of the job time. 

 
Section-1V 

Answer any 2 questions from among the questions 32 to 35. 
These questions carry 15 marks each. 

32. Solve the following linear program: 
      Maximize             𝑍𝑍 = 𝑥𝑥1 + 3𝑥𝑥2 

                   Subject to        𝑥𝑥1                ≤ 5     
                                             𝑥𝑥1 + 2𝑥𝑥2    ≤ 10 
                                             𝑥𝑥2                ≤ 4 

                                   𝑥𝑥1,  𝑥𝑥2      ≥ 0     
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33. Obtain an initial basic feasible solution to the following transportation problem using the 
north-west corner rule. 

 𝑀𝑀1 𝑀𝑀2 𝑀𝑀3 𝑀𝑀4 Warehouse Capacity 

𝑊𝑊1 11 13 17 14 250 

𝑊𝑊2 16 18 14 10 300 

𝑊𝑊3 21 24 13 10 400 

Market Demand 200 225 275 250  
 

34. A company has three production facilities 𝑆𝑆1,  𝑆𝑆2 and 𝑆𝑆3 with production capacity of 7, 9 
and 18 units (in 100s) per week of a product, respectively. These units are to be shipped 
to four warehouses 𝐷𝐷1,  𝐷𝐷2, 𝐷𝐷3 and 𝐷𝐷4 with requirement of 5, 8, 7 and 14 units (in 100s) 
per week, respectively. The transportation costs (in rupees) per unit between factories to 
warehouses are given below. Obtain an optimal solution. 

 𝐷𝐷1  𝐷𝐷2 𝐷𝐷3 𝐷𝐷4 Capacity  
𝑆𝑆1 19 30 50 10 7 
 𝑆𝑆2 70 30 40 60 9 
𝑆𝑆3 40 8 70 20 18 

Demand  5 8 7 14 34 
 

35. Draw the A project consists of seven activities for which the relevant data are given below: 

Activity Preceding activities 
 

Duration (days) 

A --- 4 
B --- 7 
C --- 6 
D A, B 5 
E A, B 7 
F C, D, E 6 
G C, D, E 5 

 
i. Draw the network.  
ii. Identify the critical path and find the project completion time. 

 
----- ----- ----- ----- 
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Open Course

19UMM551.2: Business Mathematics

No. of Credits: 2 Instructional hours per week: 3

Module I : Basic Mathematics of Finance (18 hours)
Nominal rate of Interest and effective rate of interest, Continuous Compounding, force of interest, compound 
interest calculations at varying rate of interest, present value, interest and discount, Nominal rate of discount, 
effective rate of discount, force of discount, Depreciation.
(Chapter 8 of Unit I of text [1] - Sections: 8.1, 8.2, 8.3, 8.4. 8.5, 8.6, 8.7, 8.9)

Module II : Differentiation and their applications to Business and Economics (18 hours)
Meaning of derivatives, rules of differentiation, standard results (basics only for doing problems of chapter 5 
of Unit 1)
( Chapter 4 of unit I of text [1] - Sections: 4.3, 4.4, 4.5, 4.6 )
Maxima and Minima, concavity, convexity and points of inflection, elasticity of demand, Price elasticity of 
demand
(Chapter 5 of Unit I of text [1] - Sections: 5.1, 5.2, 5.3, 5.4, 5.5. 5.6, 5.7)
Integration and their applications to Business and Economics: Meaning, rules of integration, standard results, 
Integration by parts, definite integration (basics only for doing problems of chapter 7 of Unit 1 of text)
(Chapter 6 of unit I of text [1] - Sections: 6.1, 6.2, 6.4, 6.10, 6.11)
Marginal cost, marginal revenue, Consumer’s surplus, producer’s surplus, consumer’s surplus under pure 
competition, consumer’s surplus under monopoly 
(Chapter 7 of unit I of text [1] - Sections: 7.1, 7.2, 7.3, 7.4, 7.5)

Module III : Index Numbers (18 hours)
Definition, types of index numbers, methods of construction of price index numbers, Laspeyer’s price index 
number, Paasche’s price index number, Fisher ideal index number, advantages of index numbers, limitations 
of index numbers
(Chapter 6 of Unit II of text [1] - Sections: 6.1, 6.3, 6.4, 6.5, 6.6, 6.8, 6.16, 6.17)
Time series: Definition, Components of time series, Measurement of Trend
(Chapter 7 of Unit II of text [1] - Sections: 7.1, 7.2, 7.4)

Texts
Text 1 : B M Agarwal. Business Mathematics and Statistics, Vikas Publishing House, New Delhi, 2009

References
Ref. 1 : Qazi Zameeruddin, et al . Business Mathematics, Vikas Publishing House, New Delhi, 2009
Ref. 2 : Alpha C Chicny, Kevin Wainwright. Fundamental methods of Mathematical Economics, 4th Edition, 
Mc-Graw Hill
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Open Course

19UMM551.3: Basic Mathematics

No. of Credits: 2 Instructional hours per week: 3

Course outcome:
To give an exposure to the basic mathematics tools which found a use in day to day life say in the field of 
general finance
This course is specifically designed for those students whand basic sciences.o might have not undergone a 
mathematics course beyond their secondary school curriculum. The structure of the course is so as to give an 
exposure to the basic mathematics tools which found a use in day today life, say in general finance and basic 
sciences.

Module I : Basic arithmetic of whole numbers, fractions and decimals (24 hours)
Place Value of numbers, standard Notation and Expanded Notation, Operations on whole numbers : 
exponentiation, square roots, order of operations, computing averages, rounding, estimation, applications 
of estimation, estimating product of numbers by rounding, exponents, square roots, order of operations, 
computing averages;
Fractions: multiplication and division of fractions, applications, primes and composites, factorization, 
simplifying fractions to lowest terms, multiplication of fractions, reciprocal of fractions, division of fractions, 
operations of mixed fractions, LCM,
Decimal notation and rounding of numbers, fractions to decimals, multiplication of decimals, division of 
decimals, order of operations involving decimals,
Scientific notation of numbers, operations in scientific notations, square and cube roots of numbers, laws of 
exponents and logarithms
Chapters 1-3 of text [1] and chapters 1 and 2 of text [2]

Module II - Ratios, proportions, percents and the relation among them (15 hours)
Ratio and proportions : Simplifying ratios to lowest terms, ratios of mixed numbers, unit rates and cost, ratios 
and proportion
Percents: Fractions - decimals - percents, converting between these three relation with proportions, equations 
involving percents, increase and decrease in percent, nding simple and compound interests
Chapters 4, 5 of text [1] 

Module III : Basic Statistics, Simple Equations (15 hours)
Basic Statistics : Data and tables, various graphs like bar graphs, pictographs, line graphs, frequency 
distributions and histograms, circle graphs (pie charts), interpreting them, circle graphs and percents, mean, 
median, mode, weighted mean
Solving simple equations, quadratic equations (real roots only), cubic equations, arithmetic geometric series, 
systems of two and three equations, matrices and system of equations
Chapters 9 of text [1] and chapters 2, 3 of text [2] .

Texts
Text 1 : J Miller, M O’Neil, N Hyde. Basic College Mathematics, 2nd Edition, McGraw Hill Higher Education
Text 2 : Steven T Karris. Mathematics for Business, Science and Technology, 2nd Edi-tion, Orchard Publications

References
Ref. 1 : Charles P McKeague. Basic Mathematics, 7th Edition, Cengage Learning
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Project preparation - From selecting the topic to presenting the final report
Instructional hours per week: 1
To complete the undergraduate programme, the students should undertake a project and prepare and submit a 
project report on a topic of their choice in the subject mathematics or allied subjects. The work on the project 
should start in the beginning of the 5th semester itself, and should end towards the middle of the 6th semester. 
This course (without any examination in the 5th semester, with a project report submission and project viva in 
the 6th semester) is introduced for making the students understand various concepts behind undertaking such 
a project and preparing the final report. Towards the end of this course the students should be able to choose 
and prepare topics in their own and they should understand the layout of a project report.
To quickly get into the business, the first chapter of text [1] may be completely discussed. Apart from that, for 
detailed information, the other chapters in this book may be used in association with the other references given 
below. The main topics to discuss in this course are the following:
Quick overview : The structure of Dissertation, creating a plan for the Dissertation, planning the results 
section, planning the introduction, planning and writing the abstract, composing the title, figures, tables, and 
appendices, references, making good presentations, handling resources like notebooks, library, computers etc., 
preparing an interim report.
Topics in detail : Planning and Writing the Introduction, Planning and Writing the Results, Figures and Tables, 
Planning and Writing the Discussion, Planning and Writing the References, Deciding On a Title and Planning 
and Writing the Other Bits, Proofreading, Printing, Binding and Submission, oral examinations, preparing for 
viva, Taking the Dissertation to the Viva
Layout : Fonts and Line Spacing, Margins, Headers, and Footers, Alignment of Text, Titles and Headings, 
Separating Sections and Chapters
Texts
Text 1 : Daniel Holtom, Elizabeth Fisher. Enjoy Writing Your Science Thesis or Dissertation : A step by 
step guide to planning and writing dissertations and theses for undergraduate and graduate science students, 
Imperial College Press
References
Ref. 1 : Kathleen McMillan, Jonathan Weyers. How to write Dissertations & Project Reports, Pearson 
Education Limited
Ref. 2 : Peg Boyle Single. Demystifying dissertation writing : a streamlined process from choice of topic to 
nal text, Stylus Publishing, Virginia
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Semester VI
Core Course IX

19UMM641: Real Analysis - II

No.of credits: 4 Instructional hours per week: 5

Aim: 
To study functions on ℝ, their continuyity, existence of derivative and integrability.

Course outcome:
Students will be able to analyse and  apply Mean Value theoremand Riemann integrals.

Module 1: Continuous Functions       (30 hours)
Continuous Functions, Combinations of Continuous Functions, Continuous Functions on Intervals, Monotone 
and Inverse Functions (Sections 5.1-5.3, 5.6)

Module 2: Differentiation        (30 hours)
The Derivative, The Mean Value Theorem, L’Hospital Rules, Taylor’s Theorem(Sections 6.1-6.4 of Chapter 6)

Module 3:  The Riemann Integral       (30 hours)
The Riemann Integral, Riemann Integrable Functions, The Fundamental Theorem(Sections 7.1-7.3 of Chapter 
7)

Text:
R. G. Bartle and D. R. Sherbert, Introduction to Real Analysis, Third Edition, Wiley

References
A. D. Alexandrov et al., Mathematics: Its Content, Methods and Meaning, Dover
W. Rudin, Principles of Mathematical Analysis, Second Edition, McGraw-Hill
A. E. Taylor, General Theory of Functions and Integration, Dover
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MODEL QUESTION PAPER 
19UMM641: Real Analysis II 

Time 3 hours                        Max marks :80 
Section – A 

Answer the following. Each question carries 1 mark. 
1. Define continuity of a function. 
2. State preservation of intervals theorem. 
3. Define monotonic increasing function. 
4. State continuous inverse theorem. 
5. State Caratheodory’s theorem. 
6. Define derivative of a function at a point. 

7. Find lim�→� �����
√�

�. 

8. Define Riemann integral. 
9. State Lebesgue’ integrability criterion. 
10. Define Null set. 

         (10×1=10 Marks) 
Section - B 

Answer any eight of the following. Each question carries 2 marks. 
11. Prove that the sum of two continuous functions is again a continuous function. 

12. Prove that 𝑓𝑓(𝑥𝑥) = �𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥 ��
�

� ;        𝑥𝑥𝑓𝑓 𝑥𝑥 ≠ 0  
0        ;          𝑥𝑥𝑓𝑓𝑥𝑥 = 0  

   is continuous at 0. 

13. Prove that Dirichlet’s function is discontinuous everywhere. 
14. Prove that composition of two continuous functions is again a continuous function. 
15. State and prove the Product rule on differentiation. 
16. Verify Rolle’s theorem for the function 𝑓𝑓(𝑥𝑥) = (𝑥𝑥 − 1)(𝑥𝑥 − 2) in the closed interval [1,2]. 
17. State the first derivative Test for Extrema. 
18. State Chain Rule on differentiation. 
19. Prove that Dirichlet’s function is not integrable on[1,2]. 
20. Prove that the sum of two integrable functions on [𝑎𝑎, 𝑏𝑏] is again integrable on [𝑎𝑎, 𝑏𝑏]. 
21. State Squeeze Theorem on integration. 
22. Show that every constant function is Riemann integrable on [a,b]. 

(8×2 = 16 Marks) 
Section - C 

Answer any six of the following. Each question carries 4 marks.  
23. State and prove Boundedness theorem. 
24. Define 𝑓𝑓 ∶ (0, ∞) → 𝑅𝑅  by 𝑓𝑓(𝑥𝑥) = 0 𝑥𝑥𝑓𝑓 𝑥𝑥 𝑥𝑥𝑥𝑥 𝑥𝑥𝑖𝑖𝑖𝑖𝑎𝑎𝑖𝑖𝑥𝑥𝑖𝑖𝑥𝑥𝑎𝑎𝑖𝑖 and 

𝑓𝑓(𝑥𝑥) = �
�

, 𝑥𝑥𝑓𝑓 𝑚𝑚 , 𝑥𝑥 ∈ 𝑁𝑁 𝑎𝑎𝑥𝑥𝑎𝑎 g. c. d  (𝑚𝑚, 𝑥𝑥) = 1. Prove that 𝑓𝑓(𝑥𝑥) is continuous on irrationals and 
discontinuous on rationals. 

25. Show that the continuous image of a closed, bounded interval is again a closed, bounded interval. 
26. State and prove Interior Extremum theorem. 
27. State and prove Darboux’s theorem.  
28. State and prove Rolle’s Theorem. 
29. Prove that rationals in [0,1] form a null set. 
30. Show that every Riemann integrable function on a closed bounded interval is always bounded on that 

interval. 
31. State and prove Taylor’s theorem with the remainder. 

 (6× 𝟒𝟒 = 24 Marks) 
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Section – D 

Answer any two of the following. Each question carries 15 marks.  
32. State and prove Maximum- Minimum theorem. 
33. Prove that the set of discontinuities of a monotonic function on an interval is countable. 
34.a) State and prove Cauchy Mean Value theorem.  
 b) Show that if f is continuous on [a,b], differentiable on (a,b), f’=0 on (a,b), then f is constant on [a,b]. 
35. State and prove additivity theorem of Riemann integrable functions. 

(2×15 = 30 Marks) 
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Core Course X

19UMM642: Complex Analysis - II

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

Aim: 
To familiarize with the series representations for analytic functions, residue theory and conformal mapping. 

Course outcome:
Students will be able toperform basic algebraic manipulations with complex numbers and analyse the geometric 
significance of conformal mappings.

Module I (32 Hours)
Series Representations for Analytic Functions : Sequences and Series, Taylor Series, Power Series, Mathematical 
Theory of Convergence, Laurent series, Zeros and Singularities, The point at Infinity. 
Chapter 5, sections 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7 of text 

Module II          (20Hours)
Residue Theory : The Residue Theorem, Trigonometric Integrals over [0; 2 ], Improper integrals of Certain 
functions over [ 0,1] Improper integrals involving Trigonometric Functions, Indented Contours
Chapter 6, sections 6.1, 6.2, 6.3, 6.4, 6.5 of text

Module III (20 Hours)
Conformal Mapping : Geometric Considerations, Mobius Transformations
Chapter 7, sections 7.2, 7.3, 7.4 of text

Text
Edward B. Saff , Arthur David Snider. Fundamentals of complex analysis with applications to engineering and 
science, 3rd Edition, Pearson Education India

References
Ref. 1 : John H Mathews, Russel W Howell. Complex Analysis for Mathematics and Engineering, 6th Edition, 
Jones and Bartlett Publishers
Ref. 2 : Murray R Spiegel. Complex variables: with an introduction to conformal mapping and its applications, 
Schaum’s outline.
Ref. 3 : Erwin Kreyszig. Advanced Engineering Mathematics, 10th Edition, Wiley-India
Ref. 4 : James Brown, Ruel Churchill. Complex Variables and Applications, Eighth Edition, McGraw-Hill
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1  

Sixth Semester  BSc Degree Examination 
Model Question  Paper 2019 Admission 

19UMM642 Complex Analysis II 
 

Duration: 3 Hours                                                                      Maximum Marks: 80 
 

Section A 
Answer all questions.  Each question carries  1 mark 

 
∞ 

1. State Ratio Test for convergence of the complex series ∑ c j . 
j=0 

2. Define Taylor series expansion for the analytic function f (z) around z0. 
sin z 3. Classify the singularity at z = 0 of the function        . z5 

4. Prove that f (z) = z2 + 2 has a pole of order 2 at ∞. 
 

5. Define residue of f at z0, where z0 is an isolated singularity of f . 
 
6. What is meant by a pole? 
 
7. State Jordan’s Lemma. 

 
8. State Riemann Mapping Theorem. 

 
9. Define Möbius Transformation. 

 

10. Define symmetry of two points z1 and z2 with respect to a circle C.  
 
(10 × 1 = 10 Marks)

 
Section B 

Answer any eight of the following. Each question carries  2 marks. 
∞ 

11. Using comparison test show that the series ∑ 
j=1 

1 
converges. 

j( j + i)
 

12. Find the Maclaurin series for sinh z. 
∞ 

13. Find the circle of convergence of the power series ∑ 2k (z − 1)k . 
k=0 

∞                                                                                                ∞ 
14. If the radius of convergence for the series ∑ a j z j is R, find the radius of convergence of ∑ j3a j z j .

j=0 j=0
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2  

0

k

π
2

6

15. Classify zeros of the function sin(1 − z−1). 
 

P(z)16. Let f (z) =  

Q(z) 
, where the functions P(z) and Q(z) are both analytic at z0, and Q has a simple zero 
 

 P(z0 )at z0, while P(z0) = 0. Prove that Res( f ; z0) = 
Q0(z  ) 

.
 

17. Let f (z) = 
cos z 

z2(z − π )3 

 
. Find Res( f ; 0). 
 

18. Using Cauchy Residue theorem 
evaluate∫ tan 𝑧𝑧𝑧𝑧𝑧𝑧, IzI=2𝛱𝛱 

Z 
19. Compute  lim 

r→0+    Tr 

 

2z2 + 1 
z 

 
dz where Tr is the circular arc z = reiθ , 0 ≤ θ ≤  .

20. Prove that the function f (z) = z2 + 2z + 1 is not one to one in any of the neighborhood of z0 = −1. 
 

21. Show that a Möbius Transformation f (z) can have at most two fixed points in the complex plane 
unless f (z) = z. 

 
22. Define the cross - ratio of the four points z, z1, z2, z3 and find the cross - ratio (z, i, 3, 0). 

(8 × 2 = 16 Marks) 
 

Section C 
Answer any six of the following. Each question carries  4 marks. 

 

 
23. Find Taylor expansions for the following functions around z0 

1(a)  f (z) =  

1 − z 
,  z0 = i.

(b)  f (z) = z3,  z0 = 1. 
 

24. State and prove Weierstrass M - test. 
 

25. Find the Laurent series for the function 
 

 
(a) |z| < 1. 
(b) 1 < |z| < 2. 
(c) 2 < |z|. 

 
 
 
 

z 
(z + 1)(z − 2) 

 
 
 
 
 
in each of the following domains.

26. Let f  be analytic at z0. Prove that f  has a zero of order m at z0 if and only if f  can be written as 
f (z) = (z − z0)mg(z) where g is analytic at z0 and g(z0) = 0.

 
27. Evaluate 
Integral  

Z 2π 
 

 

dθ 
2 − cos θ 

 
, using the method of residues.

∞    1      π 2 
28. Using method of Residues, prove that ∑  2 =    . 

k=1
Z ∞ 

29. Evaluate Integral p.v. 
cos x  

dx, using the method of residues. 
−∞ x + i 
 

30. Prove that an analytic function f is conformal at every point z0 for which f 0(z0) = 0.
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2 

   

1 
31. Prove that the transformation w = f (z) = 

z 
passing through the origin. 

 
maps circles passing through the origin onto lines not 
 
 

(6 × 4 = 24 Marks)
 

Section D 
Answer any two of the following. Each question carries  15 marks. 

 
 

32.  (a) If  f (z) is analytic in the disk |z − z0| < R, then prove that the Taylor Series for  f  around z0 
converges to f (z) for all z in the the disk |z − z0| < R.                                                              (9)

∞ 
(b) Prove that the Bessel function of the first kind of order zero J0(z) = ∑ 

j=0 

(−1) j z2 j 

22 j ( j!)2   is entire.   (6)

 

33.  (a) Show that the only singularities of rational functions are removable singularities or poles .    (7) 
(b) Classify all the functions that are everywhere analytic in the extended complex plane except for 

a pole at one point .                                                                                                                    (8) 
 

34.  (a) State and prove Cauchy’s Residue theorem.                                                                              (8)
Z ∞ 

(b) Compute p.v. xe2ix  
dx                                                                                                       (7)

−∞ x2 − 1 
 

35.  (a) Find a linear transformation that maps the circle C1 : |z − 1| = 1 onto the circle  
C2 : 

 
w −   

3i 
  
= 2                                                                                                                        (5)  

 

(b) Find the Möbius Transformation that maps 0, 1, ∞ to −1, ∞, 1                                                  (4) 
z − 4(c) Discuss the image of the circle |z − 2| = 1 and its interior under the transformation w = 

z (6) 
− 3

 

(2 × 15 = 30 Marks) 
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Core Course XI

19UMM643: Abstract Algebra - Ring Theory

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

Aim : 
To gain knowledge  on rings, homomorphism, fields and integral domains.

Course outcome:
Students will learn to apply thesealgebraic structures in higher levels of study.
After discussing the theory of groups thoroughly in the previous semester, we move towards the next higher 
algebraic structure rings. As in the last semester, all the new concepts appearing in the course is to be supported 
by numerous examples mainly from the references provided.

Module I          (24 Hours) 
The concept of rings, subrings with many examples should be discussed here. Next comes the definition 
and properties of integral domains, fields, and the characteristic of rings. Ideals, how factor rings are defined 
using ideals, should be explained next. The definition of prime and maximal ideals with examples should be 
discussed after that.
Chapter 12, 13 and 14

Module II          (24 Hours) 
After introducing the definition of ring homomorphisms, their properties should be discussed. The field of 
quotients of an integral domain should be discussed next. The next topic is the definition and various properties 
of polynomial rings over a commutative ring. Various results on operations on polynomials such as division 
algorithm, factor theorem, remainder theorem etc should be discussed next. The definition and examples of 
PID’s should be discussed next, before moving to the factorization of polynomials. Tests of irreducibility and 
reducibility and the unique factorization of polynomials over special rings should be discussed. .
Chapter 15, 16 and 17

Module III (24 Hours)
IIn the last module, we introduce more rigorous topics like various type of integral domains. The divisibility 
properties of integral domains and definition of primes in a general ring should be introduced. Unique 
factorization domains and the Euclidean domains should be discussed next with examples. Results on these 
special integral domains are also to be discussed.
Chapter 18

Text
Joseph Gallian; Contemporary Abstract Algebra, 8th Edition, Cengage Learning

References
Ref. 1 : D S Dummit, R M Foote; Abstract Algebra, 3rd Edition, Wiley 
Ref. 2 : I N Herstein, Topics in Algebra, Vikas Publications
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MODEL QUESTION  PAPER 
FIRST  DEGREE PROGRAMME UNDER  CBCSS 

 
SEMESTER VI-MATHEMATICS 

2019 Admission  
ABSTRACT ALGEBRA-Ring Theory 

19UMM643 
 

Time:  3 Hours                                                                                Max.Marks:80 
 

Section  A 
Answer All the first 10 Questions.   Each carries  1 mark 

 
1.  Give an example of a commutative Ring without  unity. 

 
2.  Define a Subring. 

 
3.  What  is the Characteristics of Z. 

 
4.  Find  the number  of elements  of the factor group Z/4Z. 

 
5.  Is the ring 2Z isomorphic to the ring 3Z. 

 
6.  State  Factor  Theorem. 

 
7.  Give  an  example  of a  polynomial  that is irreducible  over  R  and  is 

reducible  over C 

8.  Find  the norm of a + b
√

d, where a, b ∈ Z. 
 

9.  Every Euclidean  Domain is a Principle  Ideal Domain.  True  or False. 
10.  Give an irreducible  element in Z[i].  

 
(10 × 1 = 10)

 
 

Section  B 
Answer any 8 Questions.   Each carry  2 marks 

 

 
11.  Prove  that the  set of Gaussian  Integers  Z[i] = {a + ib/a, b ∈ Z} is a 

subring  of the complex numbers  C 
 

12.  If a, b, c belong to an integral  domain  and if ab = ac with a = 0 prove 
that b = c. 

 

13.  Prove  that the ideal 
  

x2 + 1
   

is not prime in Z2 [x]. 
 

14.  If an ideal I of a ring R contains  a unit,  Show that I = R.
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15.  Let φ be a ring homomorphism from a ring R to a ring S Prove  that 
K erφ is an ideal of R. 

 
16.  Prove  that Zm  is a homomorphic  image of Z. 

 

17.  Find  the complex Zeros of xn − 1. 
 

18.  Prove  that f (x) = 21x3 − 3x2 + 2x + 9 is irreducible  over Z2 
 

19.  Prove  that in an Integral  Domain every prime is irreducible. 
 

20.  Define Euclidean  Domain.Give  an example. 
 

21.  In the  Ring of Gaussian  Integers  Z[i] = {a + ib/a, b ∈ Z} Prove  that 
d(xy) = d(x)d(y). 

22.  Find  the inverse of 1 + 
√

2 in Z[
√

2]. 

(8 × 2 = 16) 
 
 

Section  C 
Answer any 6 Questions.   Each carry  4 marks 

 
 

23.  Prove  that a finite integral  domain  is a field. 
 

24.  Prove  that the  characteristic of an Integral  Domain  is either  zero or prime. 
 

25.  Let R be a commutative ring with  unity  and  let A be an ideal of R 
then  prove that R/A is an integral  Domain if and only if A is prime . 

 
26.  Determine  all ring isomorphisms  from Zn to itself. 

 
27.  Let F  be a feild Prove  that F [x] is a principal  ideal domain. 

 
28.  Prove that in a principal  ideal domain, any strictly  increasing chain of ideals I1 ⊂ 

I2 ⊂ . . .  must  be finite in length. 
 

29.  Prove that in a principal  ideal domain , an element is an irreducible  if and only if 
it is a prime. 

 
30.  Let F  be a field Prove  that F [x] is a Euclidean  domain. 

31.  Prove  that the  ring  Z[
√

−5]  = {a + b
√

−5/a, b ∈  Z} is an  integral 
domain  but  not a unique factorization domain. 

(6 × 4 = 24) [20pt] 
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Section D 
Answer any 2 Questions. Each  carries   15 Marks 

 
 
 
 
 
 

32.  Let R be a ring and A be a subring  of R.  Prove  that the set of cosets 
{r + A/r ∈ R} is a ring under coset addition  and multiplication if and 
only if A is an ideal of R. 

 
33.  Let D be an integral  domain  Prove  that there  exists a field F  called 

the field of quotients of D that contains  a subring  isomorphic  to D 
 

34.  State  and prove Division Algorithm  for F [x]. 
 

35.  Prove  that every principal  ideal domain  is a unique  factorization do- 
main. 
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Core Course XII

19UMM644: Linear Algebra

No.of credits: 4 Instructional hours per week: 5

Aim: 
To familiarize the students with linear algebra and methods in it for solving practical problems.

Course outcome:
Students will be able to use the algebraic skills they have acquired for studying systems of linear equations, matrix 
algebra, vector spaces, orthogonality and diagonalisation, in applying computational techniques.
The main focus of this course is to introduce linear algebra and methods in it for solving practical problems.

Module I          (15 Hours)
This module deals with a study on linear equations and their geometry. After introducing the geometrical interpretation 
of linear equations, following topics should be discussed: various operations on column vectors, technique of 
Gaussian elimination, operations involving elementary matrices, interchanging of rows using elementary matrices, 
triangular factorisation of matrices and finding inverse of matrices by the elimination method.
Chapter 1 of text (Omit  section 1.7 )

Module II (25 hours)
Towards the study of vector spaces, specifically Rn, we define them with many examples. Subspaces are to be 
defined next. After discussing the idea of nullspace of a matrix..The solving linear equations (which was one 
to some extent in the first module) and finding solutions to non-homogeneous systems from the corresponding 
homogeneous systems. After this, linear independence and dependence of vectors, their spanning, basis for a space, 
its dimension concepts are to be introduced. The column, row, null, left null spaces of a matrix is to be discussed 
next. When inverses of a matrix exists related to its column/row rank should be discussed. Towards the end of this 
module, linear transformations (through matrices) and their properties are to be discussed. Types of transformations 
like rotations,projections, reflections are to be considered next.
Chapter 2 of text (Omit section 2.7 on graphs and networks)

Module III         (25 hours)
This module is intended for making the idea and concepts of determinants stronger. Its properties like what happens 
when rows are interchanged, linearity of expansion along the first row, etc are to be discussed. Breaking a matrix 
into triangular, diagonal forms and fi the determinants, expansion in cofactors, their applications like solving 
system of equations, finding volume etc are to be discussed next. 
Chapter 4 of text

Module IV (25 hours)
Here we conclude our analysis of matrices. The problem of finding eigen values a matrix is to be introduced first. 
Next goal is to diagonalize a matrix. This concept should bediscussed first, and move to the discussion on the use 
of eigen vectors in diagonalization. Applications of finding the powers of matrices should be discussed next. The 
applications like the concept of Markov Matrices, Positive Matrices and their applications in Economics should 
be discussed. Complex matrices and operations on them are to be introduced next. The concept orthogonality 
of vectors may be required here from one of the previous sections in text [1] and it should be briefly introduced 
and discussed here. The module ends with similar matrices, and similarity transformation related ideas. How to 
diagonalize some special matrices like symmetric and Hermitian matrices are also to be discussed in this module.
Chapter 5 of text (Omit section 5.4 on applications to differential equations)

Text
Gilbert Strang, Linear Algebra and Its Applications, 4th Edition, Cengage Learn-ing

References
Ref. 1 : Video lectures of Gilber Strang Hosted by MITOpenCourseware available at https: //ocw.mit.edu/courses/
mathematics/18-06-linear-algebra-spring-2010/ video-lectures/
Ref. 2 : Thomas Bancho , John Wermer; Linear Algebra Through Geometry, 2nd Edi-tion, Springer
Ref. 3 : T S Blyth, E F Robertson: Linear Algebra, Springer, Second Edition.
Ref. 4 : David C Lay: Linear Algebra, Pearson
Ref. 5 : K Ho man and R Kunze: Linear Algebra, PHI
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Model Question Paper

Core Course

Semester VI (Mathematics)
Linear Algebra (MM 1644)

Time: 3 Hrs Max: 80 Marks

Part I
Answer all questions. Each question carries one mark.

1. If the n planes have no point in common, or infinitely many points,
then the n columns lie in . . . .

2. In these equations, the third column (multiplying w) is the same as the
right side b.

3. What is column space of A.

4. The columns of A are independent exactly when N(A) = . . . .

5. State True or false: If the columns of A are linearly independent, then
Ax = b has exactly one solution for every b.

6. State Kirchhoff’s Voltage Law.

7. The eigenvalues of aprojection matrix are . . . .

8. What is a permutation matrix?

9. Find the Eigen values of A =

(
2 0
0 3

)
.

10. State true or false: Every subspace of R4 is the nullspace of some
matrix.

Part II
Answer any 8 questions. Each question carries 2 marks.

11. The column form of the equations immediately gives what solution for
(u, v, w)?

6u+ 7v + 8w = 8

4u+ 5v + 9w = 9

2u− 2v + 7w = 7.

1
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12. Choose a right-hand side which gives no solution and another right-
hand side which gives infinitely many solutions.

3x+ 2y = 10

6x+ 4y = . . . .

13. Prove or disprove: The plane of vectors (b1, b2, b3) with first component
b1 = 0 a subspace of R3.

14. Show that the set of nonsingular 2× 2 matrices is not a vector space.

15. Show that v1, v2, v3 are independent: v1 =



1
0
0


 , v2 =



1
1
0


 , v3 =



1
1
1


.

16. Find a basis for each of these subspaces of R4 all vectors whose com-
ponents are equal.

17. Check whether the transformation T (v1, v2) = (v2, v1) is linear or not?

18. In the vector space P3 of all p(x) = ao+ a1x+ a2x
2+ a3x

3, let S be the

subset of polynomials with
∫ 1

0
p(x)dx = 0. Verify that S is a subspace

and find a basis.

19. Find a matrix which transforms (1, 0) into (2, 5).

20. Find a basis for the following subspace of vectors for which x1 = 2x4

of R4.

21. Suppose T is the linear transformation on R3 that takes each point
(u, v, w) to (u+ v + w, u+ v, u). Describe what T−1 does to the point
(x, y, z).

22. If a 4× 4 matrix has det A = 1
2
, find det (2A) and det(A2).

Part III
Answer any 6 questions. Each question carries 4 marks.

23. Apply elimination to produce the factors L and U for A =

(
2 1
8 7

)
.

2
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24. Reduce this system to upper triangular form by two row operations:

2x+ 3y + z = 8

4x+ 7y + 5z = 20

−2y + 2z = 0.

Circle the pivots. Solve by back-substitution for z, y, x.

25. Using the Gauss-Jordan Method Find A−1, where




2 1 1
4 −6 0
−2 7 2


.

26. Reduce A to echelon form, to find its rank. Which variables are free?

A =



l 2 0 1
0 1 1 0
1 2 0 1


 .

27. Write the complete solutions x = xp+xn, to the system

(
1 2 2
2 4 5

)

u
v
w


 =

(
1
4

)

28. Find the dimension and a basis for the four fundamental subspaces for

A =



1 2 0 1
0 1 1 0
1 2 0 1




29. Show directly from the rows that every vector f in the row space will
satisfy f1+f2+f3 = 0. Derive the same thing from the three equations
ATy = f . What does that mean when the f ’s are currents into the
nodes?

30. What linear transformation takes x1 and x2 to Ax1, and Ax2? x1 =
(
1
0

)
goes to Ax1 =



2
3
4


; x2 =

(
0
1

)
goes to Ax2 =



4
6
8


.

31. Find x, y, and z by Cramer’s Rule

x+ 4y − z = 1

x+ y + z = 0

2x + 3z = 0.

3
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Part IV
Answer any 2 questions. Each question carries 15 marks.

32. (a) Find the PA = LDU factorizations for



0 1 1
1 0 1
2 3 4


.

(b) If P is an odd permutation, explain why P 2 is even but P−1 is
odd.

(c) Find the eigenvalues and eigenvectors of the matrixA =

(
1 −1
2 4

)
.

Verify that the trace equals the sum of the eigenvalues, and the
determinant equals their product.

33. (a) Show that diagonalizable matrices share the same eigenvectorma-
trix S if and only if AB = BA.

(b) Find the matrix A whose eigenvalues are 1 and 4, and whose

eigenvectors are

(
3
1

)

and

(
2
1

)
, respectively.

(c) If A =

(
4 3
1 2

)

find A100 by diagonalizing A.

34. (a) Suppose the eigenvector matrix S has ST = ST−1. Show that
A = SAS−1 is symmetric and has orthogonal eigenvectors.

(b) Test the Cayley-Hamilton Theorem on Fibonacci’s matrix A =(
1 1
1 0

)
.

35. (a) Prove that every third Fibonacci number in 0, 1, 1, 2, 3, . . . is even.

(b) Suppose A and B have the same full set of eigenvectors, so that
A = SΛ1S

−1 and B = SΛ2S
−1. Prove that AB = BA.

4
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Core Course XIII

19UMM645: Integral Transforms

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

Aim: 
To enable the students to apply ordinary differential equations and basic integral calculus in various problems.

Course outcome:
Students will be able to gain a facility using with using the transform ,both specific techniques and general 
principles and learn to recognize when, why and how it is used. 
After completing courses in ordinary differential equations and basic integral calculus, we see here some of 
its applications.

Module I          (38 Hours)
Laplace Transforms : Laplace Transform. Linearity. First Shifting Theorem (s-Shifting),
Shifting: Replacing s by s-a in the Transform, Existence and Uniqueness of Laplace Transforms, Transforms 
of Derivatives and Integrals. ODEs, Laplace Transform of the Integral of a Function, Differential Equations, 
Initial Value Problems, Unit Step Function (Heaviside Function), Second Shifting Theorem (t Shifting) 
Time Shifting (t Shifting): Replacing t by t a in f(t), Short Impulses. Diracs Delta Function. Partial Fractions 
Convolution , Application to Nonhomogeneous Linear ODEs, Differentiation and Integration of Transforms, 
ODEs with Variable Coefficients, Integration of Transforms, Special Linear ODEs with Variable Coefficients, 
Systems of ODEs
Sections 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 of text.

Module II          (34 hours)
Fourier Series, Basic Examples, Derivation of the Euler Formulas, Convergence and Sum of a Fourier Series, 
Arbitrary Period. Even and Odd Functions. Half-Range Expansions From Period 2 to any Period P = 2L, 
Simplifications: Even and Odd Functions, Half-Range Expansions, Fourier Integral, From Fourier Series to 
Fourier Integral, Applications of Fourier Integrals, Fourier Cosine Integral and Fourier Sine Integral, Fourier 
Cosine and Sine Transforms, Linearity, Transforms of Derivatives, Fourier Transform, Complex Form of the 
Fourier Integral, Fourier Transform and Its Inverse, Linearity. Fourier Transform of Derivatives, Convolution.
Sections 11.1, 11.2, 11.7, 11.8, 11.9 (Excluding Physical Interpretation: Spectrum and Discrete Fourier 
Transform (DFT),Fast Fourier Transform (FFT) ) of text.

Text
Erwin Kreyszig. Advanced Engineering Mathematics, 10th Edition, Wiley-India

References
Ref. 1 : Peter V. O’ Neil, Advanced Engineering Mathematics, Thompson Publications, 2007
Ref. 2 : M Greenberg, Advanced Engineering Mathematics, 2nd Edition, Prentice Hall
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1  

First  Degree Programme in  Mathematics 
Model Question Paper(2019 Scheme) Semester 

V,  19UMM645  Mathematics Main 
Integral transforms 

 
Time:  Three  hours                                                                                              Maximum  marks  : 80 

 
Section I 

All  the first ten questions are compulsory. They carry 1 mark each. 
 

1.  The laplace transform of f (t) = t2 is . . . 
 

2.  If L (f ) = F (s),  then  L −1(F 0(s)) is . . . 
 

1 
3.  Write  the inverse laplace transform of s2 + 1 

 

4.  State  linearity  property of Laplace transform. 
 

5.  Write  L (f ”(t)) in terms  of L (f ), f (0) and f 0(0) 
nπx 

6.  Find  the smallest  positive period of sin(        ) 
k 

7.  Give an example of a periodic function  which is neither  odd nor even. 
 

8.  Define fourier sine transform of a function  f (t) 
 

9.  Write  a relation  between  Fs (f 0(x)) and Fc(f (x)) 
 

10.  Give an example of a discontinuous function  which have a fourier series. 
 

11.  Define Fourier  sine transform. 
 

Section II 
Answer any 8 questions from among the questions 11  to 22. 

These questions carry 2 marks each. 
 

11.  Find  L −1 ( 
           1            
) (s + 2)(s + 3) 

 

12.  Solve y0 + 2y = 0, y(0) = 1, using laplace transforms.
 
 

13.  Using shifting theorem  find the inverse transform of 
 

14.  If f (t) = sin t, find f ∗ f 
 

15.  Find  the Laplace transform of f (t) = t2 cosh t 
 

16.  If f (t) = t sin ωt, prove that L (f ”(t)) = s2L (f (t) 
( 

 

e−3s 

(s − 1)3

 

17.  Find  the Fourier cosine transform of f (x) = 
−1   ,   0 < x < 1 
0         elsewhere

 
18.  Find the inverse of s+1 

1 
19.  Find  the Fourier sine transform of f (x) = √

x
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2  

0

1

 

20.  Prove  that Fc(f 0(x)) = ωFs (f (x)) − 
 
 

21.  Find  the Fourier  transform of f (x) = 

r 
2 
f (x) 

π 
(

k,    a < x < b 

0,        otherwise
 

22.  Define Fourier sine and cosine integral  of a function. 
 

Section III 
Answer any 6 questions from among the questions 23  to 31. 

These questions carry 4 marks each. 
 

23.  Solve, y00 + 7y0 + 12y = 21e3t , y(0) = 3.5 and y0(0) = −10 

24.  Solve,    y(t) − 
R t y(τ ) sin(t − τ )dτ = t 

 

e−as 
25.  Find  f (t) if   L (f (t)) = 

s(s − 20 

26.  Solve y00 + 4y = δ(t − π),    y(0) = 8,   y0(0) = 0 
s 

27.  Find  f (t) if L (f (t)) = 
(s2  + 16)2

 
 

28.  Find  the fourier transform of f (x) if f (x) = 

(
−1,    −π < x < 0 
1,    0 < x < π

 

29.  If f (x) = a0 + 
P∞ an cos nx + bn sin nx is the Fourier  series of f (x).  Find  an and bn 

 
30.  Find  the Fourier  cosine transform of f (x) = 1 for 1 < x < 4 

(
cos x,    0 < x < π31.  Find  the sine integral  transform of f (x) =  

0,              x > π
 

Section IV 
Answer any 2 questions from among the questions 32  to 35. 

These questions carry 15  marks each. 
 

32.   (a)  Solve y” − y = t, y(0) = y0 (0) = 1 
(b)  If L (f (t) = F (s),  show that f (t − a)u(t − a) = L −1 (e−as F (s)) 

 
33.  State  and prove convolution  theorem. 

 
34.  If f (x) = ekx, 

(a)  Find  the Fourier  sine and cosine transform of f (x) 

(b)  Prove  that
R ∞   cos ωx   

= 
 π 

e−kx 0     (k2 + ω2)      2k 
35.   (a)  Find  the Fourier  series of f (x) = x2,    −π ≤ x ≤ π

 1 (b) Using (a)  or otherwise  prove 1 +   + 
4 

1                π2 

16 
+ · · · = 

6 
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Elective Course

19UMM661.1: Graph Theory

No. of credits: 2 Instructional hours per week: 3

Aim:  
to build an awareness of some of the fundamental concepts in Graph Theory and to develop better understanding 
of the subject so as to use these ideas skillfully in solving real world problems.

Course outcome:
Students will be able to apply principle and concepts of graph theory in practical situations as a modeling tool.

Module I          (27 Hours)
Basics : The Definition of a Graph, Graphs as Mathematical Models, other basic concepts and definitions, 
Vertex Degrees, Subgraphs, Paths and Cycles, The Matrix Representation of Graphs, Fusing graphs (The 
fusion algorithm for connectedness need not be discussed).
Trees and Connectivity : Definitions and Simple Properties of trees, Bridges, Spanning Trees, Cut Vertices and 
Connectivity.
Chapter 1, Sections 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7 and 1.8, Chapter 2, Sections 2.1, 2.2, 2.3 and 2.6 of text.

Module II (27 Hours)
Euler Tours and Hamiltonian Cycles : Euler Tours (Fleury’s algorithm need not be dis-cussed), The Chinese 
Postman Problem (Only Statement of the problem is to be discussed)
Hamiltonian Graphs, The Travelling Salesman Problem (Only Statement), The Two-Optimal Algorithm and 
The Closest Insertion Algorithm need not be discussed )
Planar Graphs : Plane and Planar Graphs, Euler’s Formula, The Platonic Bodies, Kuratowski’s Theorem 
(Without proof).
Chapter 3, Sections 3.1, 3.2, 3.3 and 3.4, Chapter 5, Sections 5.1, 5.2, 5.3 and 5.4 of text.

Text
John Clark, Derek Allan Holton. A rst look at Graph Theory, World Scienti c

References
Ref. 1 :  R Balakrishnan, Ranganatahan. A Text Book of Graph Theory, 2nd Edition, Springer
Ref. 2 : V Balakrishnan. Graph Theory, Schaums Outline
Ref. 3 : J A Bondy, U S R Murthy. Graph Theory with Applications, The Macmillan Press
Ref. 4 : Robin J Wilson. Introduction to Graph Theory 5th edition, Prentice Hall
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MODEL QUESTION PAPER 
19UMM661.1 :Graph Theory  

Time: 3 Hrs                                                                                     Max. Marks:80  
 

Section-A 
Answer the following.Each question carries 1 mark. 
1. Define a simple graph. 
2. What is meant by degree of a vertex? 
3. The complete bipartite graph 𝑘𝑘�,� are called  
4. 𝑘𝑘� has               number of different spanning trees. 
5. What is meant by vertex connectivity? 
6. Define a spanning tree. 
7. What is a matching? 
8. What is meant by feasible vertex labelling ? 
9. Define an Euler tour. 
10. What is meant by complement of a graph? 

(10×1=10) 
Section-B 

Answer eight of the following.Each question carries 2  marks. 
11. Draw all trees on 6 vertices. 
12.Draw the Petersen graph. 
13. Define adjacency matrix of a graph. 
14. What is meant by fusion of two vetices? 
15. Define graph isomorphisms. 
16. State the personnel assignment problem. 
17. State the travelling salesman problem. 
18. State Hall’s marriage theorem. 
19. When is a collection of paths said to be internally disjoint.  
20. Define closure of a graph. 
21. When is a graph said to be M-saturated. 
22. State the matching problem. 

(8×2=16 marks) 
Section-3 

Answer six of the following.Each question carries 4 marks. 
 
23. When a graph is said to be self complementery ? Give an example 
24. Draw the graph of the Konisgberg Bridge problem 
25. Distinguish between a plane and a planar graph 
26. State Kuratowski’s theorem. 
27. If a graph has a spanning tree, prove that it is connected. 
28. If G is a connected graph, prove that v is a end vertex of g if there exists two vertices u and w of G such 
that v is on every u-w path in G. 
29. If all the vertices are even , prove that the graph is Euler. 
30. Prove that  W(G) ≤ W(G-e),where e is an edge of G.   
31. If u and v are distinct vertices of a tree , prove that there is exactly one path from u to v.  

  (6×4=24marks) 
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Section-D 
Answer two of the following.Each question carries 15 marks 
32. (a) If G is a graph with n vertices , prove that the following statements are equivalent 
 (1)  G is a tree. 
 (2) G is a cyclic graph wth (n-1) edges. 
 (3) G  is a connected graph with (n-1) edges. 
      (b) Define an incidence matrix of a graph. 
33. (a) Prove that an edge r of a graph G is a Bridge if and only if  r is not a part of  any cycle in G. 
      (b)Prove that a simple graph is Hamiltionian if its closure is Hamiltonian . 
34. (a) If G is a loopless  graph and there is exactly one path from u and v where u and v are distinct vertices 
in G , prove that G is a tree. 
      (b) If a graph is connected , prove that it has a spanning tree. 
35. Let G be a non-empty graph with atleast two vertices , prove that G is bipartite if and only if it has no 
odd cycles. 

(2×15=30) 
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Elective Course

19UMM661.2: Linear Programming with SageMath

No. of credits: 2 Instructional hours per week: 3

This course is aimed at providing an introduction to linear programming and solving problems in it using very basic 
methods.

Note :
1. There should not be any problems to solve using the SageMath software in the End Semester Examination 

(ESE). The ESE should be based only on the theory and problems to be solved either manually or using a non 
programmable scientific calculator.

2. Students may be permitted to use non programmable scientific calculator in the end semester examination.
3. One of the internal evaluation examinations should be done using SageMath Software, as a practical examination.

Module I         (18 Hours) 
This module is aimed at providing a strong introduction to various type of problems that can be solved via linear 
programming. Main topics in this module are the following:
Introduction to linear programming through problems, basic underlying assumptions like Proportionality, Divisibility, 
Additivity, Certainty, more general problems, standard form of a linear program, conversion rules to arrive at such 
a form like Converting unrestricted variables, Converting inequality constraints, Converting maximization to 
minimization, their examples, standard linear programming terminology, examples on planning, transportation, 
assignment, workforce scheduling, portfolio optimization, Minimum Cost Flow Problem, Maximum Flow Problem.
The topics to be discussed in this module can be found in chapter 1 of text [1] below.

Module II (18 hours)
This module begins with the geometry of linear programming and later proceeds to the Fundamental Theorem 
of Linear Programming which is a basis for algorithm development for linear programs. The main topics in this 
module are the following:
Geometry of the Feasible Set, graphically representing the solution space, hyperplane, polyhedron, polytope, convex 
sets, geometry of optimal solutions, geometric characterisation of optimality, extreme points and basic feasible 
solutions, generating basic feasible solutions, resolution theorem, fundamental theorem linear programming.
The topics to be discussed in this module can be found in chapter 2 of text [1] below.

Module III (18 hours)
Here we introduce the simplex method, which is an important method to solve linear programming problems. The 
main topics in this module are the following:
Introducing the simplex method, examples, adjacent basic feasible solutions, checking optimality of a basic feasible 
solution, direction-step length theorem, its application in de-veloping the steps of simplex method, examples, nite 
termination under non-degeneracy, generating an initial basic feasible solution using two phase and Big M method, 
degeneracy and cycling, anti-cycling rules like Bland’s rule, and lexicographic rules.
The topics to be discussed in this module can be found in chapter 3 of text [1] below.
All the problems in this course should be computationally also solved using the software SageMath. The references 
provided below, especially text [2] and chapter 4 of text [3] can be used mainly for this.

Texts
Text 1 : Roy H Kwon. Introduction to Linear Optimization and extensions with MAT-LAB, 4th Edition, CRC Press, 
New York
Text 2 : Sage Reference Manual: Numerical Optimization, Release 7.6 by the Sage Devel-opment Team available 
online at http://doc.sagemath.org/pdf/en/reference/ numerical/numerical.pdf
Text 3 : Gregory V. Bard. Sage for Undergraduates, American Mathematical Society, available online at http://www.
gregorybard.com/Sage.html

References
Ref. 1 : Frederick S Hillier, Gerald J Lieberman. Introduction to operations research, 10th Edition, McGraw Hill 
Education
Ref. 2 : Paul R Thie, G. E. Keough. An introduction to linear programming and game theory, 3rd Edition, John 
Wiley & Sons
Ref. 3 : Wayne L Winston, Operations Research Applications and Algorithms, 4th Edi-tion, Cengage Learning
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Elective Course

19UMM661.3: Numerical Analysis with SageMath

No. of credits: 2 Instructional hours per week: 3

This course is aimed at providing an introduction to Numerical analysis with particular emphasize to finding 
approximate solutions to problems like finding roots of equations, numerically evaluating differential and 
integral equations, finding polynomials from values that approximate a given function, solving systems of 
linear equations etc. SageMath can be used as the software for supporting computations.

Note :
1. There should not be any problems to solve using the SageMath software in the End Semester Examination 

(ESE). The ESE should be based only on the theory and problems to be solved either manually or using a 
non programmable scienti c calculator.

2. Students may be permitted to use non programmable scientific calculator in the end semester examination.
3. One of the internal evaluation examinations should be done using SageMath Soft-ware, as a practical 

examination.

Module I          (27 Hours) 
General concepts in Numerical analysis : Introduction, Floating-Point Form of Numbers, Round o , Loss of 
Significant Digits, Errors of Numeric Results, Error Propagation, Basic Error Principle, Algorithm Stability.
Solution of Equations by Iteration : Fixed-Point Iteration for Solving Equations f(x) = 0, Newton’s Method for 
Solving Equations f(x) = 0, Order of an Iteration Method Speed of Convergence, Convergence of Newton’s 
Method, Secant Method for Solving f(x) = 0.
Interpolation : Lagrange Interpolation, Newton’s Divided Difference Interpolation, Equal Spacing: Newton’s 
Forward Difference Formula, Equal Spacing: Newton’s Back-ward Difference Formula, Spline Interpolation,
The topics to be discussed in this module can be found in chapter 19, sections 19.1, 19.2,19.3,19.4 of text [1] 
below.

Module II (27 hours)
Numerical Integration and Differentiation : Rectangular Rule. Trapezoidal Rule, Simp-son’s Rule of Integration, 
Adaptive Integration, Gauss Integration Formulas Maximum Degree of Precision, Numeric Differentiation.
Numerical Methods for Ordinary Differential Equations : Methods for First-Order ODEs, Picard’s Iteration 
Method, Euler’s method (Numeric Method) , Improved Euler Method, Runge-Kutta Methods (RK Methods) 
of fourth order.
Numerical Methods in Linear Algebra : Linear Systems: Gauss Elimination, Linear Systems: LU-Factorization, 
Matrix Inversion, Cholesky’s Method, Gauss Jordan Elimination. Matrix Inversion. Linear Systems: Solution 
by Iteration, Gauss Seidel Iteration Method, Jacobi Iteration
The topics to be discussed in this module can be found in chapter 19 section 1.2 and Problem set 1.7 CAS 
PROJECT. 6 , Chapter 19 Sections 19.5, Chapter 20, Sections 20.1, 20.2, 20.3, Chapter 21 Sections 21.1, of 
text [1] below.
All the problems in this course should be computationally also solved using the software SageMath. The 
references provided below, especially text [2] and chapter 4 of text [3] can be used mainly for this.

Texts
Text 1 : Erwin Kreyszig. Advanced Engineering Mathematics, 10th Edition, Wiley-India
Text 2 : Sage Reference Manual: Numerical Optimization, Release 7.6 by the Sage Devel-opment Team 
available online at http://doc.sagemath.org/pdf/en/reference/ numerical/numerical.pdf
Text 3 : Gregory V. Bard. Sage for Undergraduates, American Mathematical Society, available online at http://
www.gregorybard.com/Sage.html

References
Ref. 1 : Richard L Burden, J Douglas Faires. Numerical Analysis, 9th Edition, Cengate Learning
Ref. 2 : E Isaacson, H B Keller. Analysis of Numerical Methods, Dover Publications, New York
Ref. 3 : W. Cheney, D Kincaid. Numerical Mathematics and Computing, 6th Edition, Thomson Brooks/Cole
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Elective Course

19UMM661.4: Fuzzy Mathematics

No. of credits: 2 Instructional hours per week: 3

Module I (18 hours)
From crisp sets to fuzzy sets: a paradigm shift.Introduction-crisp sets: an overview-fuzzy sets: basic types 
and basic concepts of fuzzy sets, Fuzzy sets versus crisp sets, Additional properties of cuts, Representation of 
fuzzy sets.

Module II          (18 hours) 
Operations on fuzzy sets and Fuzzy Arithmetic:Operations on fuzzy sets-types of operations, fuzzy 
complements, fuzzy intersections, t-norms, fuzzy unions
Fuzzy numbers, Linguistic variables, Arithmetic operations on intervals, Arithmetic operations on fuzzy 
numbers.

Module III (18 hours)
Fuzzy relations :Crisp versus fuzzy relations, projections and cylindric extensions, Binary fuzzy relations, 
Binary relations on a single set, Fuzzy equivalence relations.
The topics to be discussed in this module can be found in Chapter 1: Sections 1.1 to 1.4 Chapter 2: Sections 
2.1 and 2.2
Chapter 3:  Sections 3.1 to 3.4 (proof of theorems 3.7, 3.8, lemma 3.1, 3.2, theorems 
3.11,3.12 3.13 need not be discussed)
Chapter 4: Sections 4.1 to 4.4
Chapter 5: Sections 5.1 to 5.5
of text [1] below.

Texts
Text 1 : George J Klir, Yuan. Fuzzy sets and fuzzy logic: Theory and applications, Pren-tice Hall of India Pvt. 
Ltd., New Delhi, 2000

References
Ref. 1 : Klir G J and T Folger. Fuzzy sets, Uncertainty and Information, PHI Pvt.Ltd., New Delhi, 1998
Ref. 2 : H J Zimmerman. Fuzzy Set Theory and its Applications, Allied Publishers, 1996
Ref. 3 : Dubois D and Prade H. Fuzzy Sets and Systems: Theory and Applications, Ac.Press, NY, 1988


