
 

 

 

 

 

 

 

 

2.6. Student Performance and Learning Outcomes 

2.6.2 Attainment of PO’s and CO’s are Evaluated 
 

PO’s and CO’s Attainment-Direct Method 

Sr. Document Page No 

1 CO-Analysis Paper wise 01-5 

2 CO-Analysis Paper wise Sample Analysis Sheets 06-13 

3 CO-Analysis Aggregate Results 14-15 

4 CO-Analysis Question wise 16-111 

 



Sr. 

3 

4 

5 

6 

7 

9 

10 

11 

12 

Level Programmne 

PG 

PG 

PG 

PG 

PG 

PG 

PG 

PG 

PG 

PG 

PG 

PG 

MA-II 

MA-II 

MA-II 

MA-II 

MA-II 

MA-II 

MA-II 

MA-II 

MA-II 

MA-II 

MA-II 

MA-II 

Subject 
Economics 

Economics 

Economics 

Economics 

English 
English 

English 

H.P.T. Arts and R.Y.K. Science College, Nashik 
Internal Quality Assurance Cell (1QAC) 

Course Outcomes Mapping Analysis (2022-2023) 

English 
Political 
Science 
Political 
Science 
Political 
Science 
Political 
Science 

Code 

42301 

42302 

42303 

42406 

40601 

40602 

40603 

40608 

42401 

42402 

42403 

Gokhale Education Society's 

42405 

Macro-Economic Analysis II 

Growth and Development II 

Research Project 
Economics of Enviornment 

Indian Writing in English 

Applied Linguistics 

Cultural Studies 

World Literature in English 

Fundamentals of Political Theory 

Political Process In India 

Politics and Society 

Title 

Politics of South Asia 

Internal External Overall 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1 

2 

2 

3 

3 

3.0 

3.0 

3.0 

3.0 

3.0 

2.0 

2.5 

2.5 

3.0 

3.0 

3.0 

2.5 

CO Analysis Paperwise

Page 1



Sr. 

13 

14 

15 

17 

18 

19 

16 PG 

21 

22 

23 

24 

25 

26 

20 PG 

27 

Level Programme 

28 

PG 

29 

PG 

PG 

PG 

PG 

PG 

PG 

PG 

PG 

PG 

PG 

PG 

PG 

PG 

PG 

MSC-II 

MSC-II 

MSC-II 

MSC-II 

MSC-II 

MSC-II 

MSC-II 

MSC-II 

MSC-II 

MSC-II 

MSC-II 

Blib-I 

Blib-I 

Blib-I 

Blib-I 

Blib-I 

Blib-I 

Subject 

Microbiology MB801 

Microbiology 

Microbiology 

Microbiology 

Microbiology 

Microbiology 

Microbiology 
Zoology 
Zoology 
Zoology 

Zoology 
Library 
Science 
Library 
Science 
Library 
Science 

Library 
Science 
Library 
Science 

Library 

Code 

Science 

MB802 

MBPE41 

MBTE41 

MBPE43 

MBTE43 

50432 

50433B 

BL- C11 

MBCP4 Dissertation 

BL-C12 

50431C Genetics-II 

BL-C13 

BL-C24 

Pharmaceutical and medical Microbiology 

Molecular Biology II 

BL-C14 

BL-C21 

Practical based on Quality Assurance And Validation In 

Pharmaceutical Industry And Development Of Anti-infective 

Quality Assurance and Validation in Pharmaceutical Industry and 
Development Of Anti Invectives 

50435 B Apiculture 

Practical based on Industrial Waste Water Treatment and Industrial 

Production of Vaccines 

Industrial Waste Water Treatment and Industrial Production of 
Vaccines 

Title 

MRP and Aqua 
Pest Control 

Foundations of Library & Information Science 

Library Management 

Information Sources, Systems and Services 

Basics of Information and Communication Technology (Practical) 

Knowledge Organization : Classification Theory 

Knowledge Organization : Classification Practical 

Internal External Overall 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 
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Sr. 

30 PG 

31 

32 

33 

34 

35 

36 

37 

38 

39 

41 

42 

43 

44 

45 

46 

47 

Level Programme 

48 

49 

PG 

40 UG 

PG 

PG 

PG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

50 UG 

Blib-l 

Blib-l 

Blib-I 

Blib-I 

Blib-I 

TYBA 

TYBA 

TYBA 

TYBA 

TYBA 

TYBA 

TYBA 

TYBA 

TYBA 

TYBA 

TYBSC 

TYBSC 

TYBSC 

TYBSC 

TYBSC 

TYBSC 

Subject 
Library 
Science 
Library 
Science 
Library 
Science 
Library 
Science 
Library 
Science 

History 
History 
History 
Psychology 

Psychology 
Psychology 
Sanskrit 

Sanskrit 

Sanskrit 

Sanskrit 

Biotech 

Biotech 

Biotech 

Biotech 

Biotech 

Biotech 

Code 

BL-C22 

BL-C23 

BL-GE 

BL-SEC 

BL-DSE School and Media Librarianship 

36171 

36172 

36177 

36221 

36223 

36224 

36111 

36112 

36113 

36114 

BBt 601 

BBt 602 

BBt 604 

BBt 605 

C22 Knowledge Organization : Cataloguing Practical 

BBt 606 

C23 Basics of Information and Communication Technology 
(Theory) 

Generic Elective 

Skill Enhancement Course 

Applied History 

Maharashtra in the 20th Century 

Archaeology 
Applied Psychology 

Title 

Experimental Psychology (Theory) 
Psychological Experiments 

Laghusiddhant Kaumudi 

Sadanandayati Kruta Vedantasara 

BBt 603Applied Biotechnology II 

Kavi Bhartruhari Virachita Nitishatakam 

Sanskrit Writing Skills 

Enzyme and Enzyme Technology 
Agriculture Biotechnology 

Food and Pharmaceutical Biotechnology 
Bioinformatics 

Bio safety and Bioethics and IPR 
Nas. 

C5 

Internal External Overall 

3 

3 

NA 

NA 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1 

0 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3.0 

3.0 

3.0 

3.0 

3.0 

1.6 

0.9 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 Page 3



Sr. 

52 

53 

54 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

Level Programme 

UG TYBSC Chemistry 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

TYBSC 

TYBSC 

TYBSC 

TYBSC 

TYBSC 

TYBSC 

TYBSC 

TYBSC 

TYBSC 

TYBSC 

TYBSC 

TYBSC 

TYBSC 

TYBSC 

TYBSC 

Subject 

UG TYBSC 

Chemistry 

Chemistry 

Chemistry 

Chemistry 

Chemistry 

Chemistry 

Chemistry 

Chemistry 

Chemistry 

Chemistry 

Statistics 

Statistics 

Statistics 

Statistics 

Statistics 

Statistics 

Code 

CH-601 

CH-602 

CH-603 

CH-604 

CH-605 

CH-606 

CH-607 

CH-608 
CH-609 

CH-610 

CH-611 

36171 

36172 

36173 

36174 

36176 

36178 

Physical Chemistry-lI 

Physical Chemistry -III 

Physical Chemistry Practical-II 

Inorganic Chemistry-II 

Inorganic Chemistry-III 
Inorganic Chemistry Practical-II 

Organic Chemistry-II 

Organic Chemistry-III 
Organic Chemistry Practical-II 

(A) Chemistry of Soil and Agrochemicals 
(A) Analytical Chemistry-lI 
Distribution Theory -II 

Testing of Hypotheses 

Title 

Sampling Theory 

Introduction to Survival Analysis 

Operations Research-II 

Reliability Theory and Applications 

a.N.K. Sc 

Nashi 
05 

Internal External Overall 

3 

1 

3 

1 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1 

3 

0 

3 

2 

3 

1 

0 

3 

3 

3 

3 

3 

1.6 

0.3 

3.0 

0.9 

0.3 

3.0 

2.0 

0.0 

3.0 

1.6 

0.9 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 
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Level of Attainment 

3 

) Tareet level of CO attainment for Continuous Internal Assessment (CIA) 

1 

High 

Moderate 

HPT Arts &F 

Co 

Low 

Not 

Applicable 

Dr. P.U. Ratnaparkhi 

Threshold value for Internal 
Assessment = 50% 

(UG Science > 8 marks) 
(PG Science > 8 marks) 
(UG Arts> 15 marks) 
(PG Arts > 25 marks) 

70% and above of the students 

60%- 69% of the students 

50% - 59% of the students 

Below 50% of the students 

Nashtk 
05 

Level of Attainment 

3 

2 

ii) Target level of CO attainment for End Semester Examination (ESE): 

1 

High 

Moderate 

Low 

Not 

Applicable 

Threshold value for External Assessment = 50% 

(UG Science > 18 marks) 

(PG Science > 18 marks) 

(UG Arts> 35 marks) 

(PG Arts > 25 marks) 

70% and above of the students 

60% - 69% of the students 

50% -59% of the students 

Below 50% of the students 

Dr. V.N. Suryawanshi 
PRINCIPAL 

H.P.T. Arts/ R.Y.K. Sc. College 
Nasik -5. 
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CO Analysis Paperwise- Sample Analysis Sheets
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Pass Percentage of Students (2018-19 to 2022-23) 

 

Year Program 

Code 

Program Name Number of students 

appeared in the 

final year 

examination 

Number of 

students passed in 

final year 

examination 

% 

2022-

2023 

8 B.A. 261 214 81.99 

124 B.Lib. & I.Sc.  20 16 80.00 

93 B.Sc. 218 155 71.10 

93 BSc Biotechnology 40 38 95.00 

93 BSc Comp.Sci. 74 47 63.51 

7 M.A. 194 163 84.02 

125 M.Lib.I.Sc. 9 7 77.78 

7 M.J.M.C. (MAMCJ) 16 15 93.75 

94 M.Sc. 137 122 89.05 

94 MSc.C.S. 31 29 93.55 

2021-

2022 

8 B.A. 279 230 82.44 

124 B.Lib & I.Sc.  27 27 100.00 

93 B.Sc. 289 243 84.08 

93 BSc Biotechnology 41 40 97.56 

93 BSc Comp.Sci. 97 83 85.57 

7 M.A. 282 232 82.27 

125 M.Lib & I.Sc. 9 5 55.56 

7 M.J.M.C. (MAMCJ) 18 10 55.56 

94 M.Sc. 160 134 83.75 

94 MSc.C.S. 30 30 100.00 

2020-

2021 

8 B.A. 250 232 92.80 

124 B.Lib & I.Sc.  15 14 93.33 

93 B.Sc. 272 269 98.90 

93 BSc Biotechnology 43 39 90.70 

93 BSc Comp.Sci. 76 75 98.68 

7 M.A. 171 154 90.06 

125 M.Lib.I.Sc. 10 10 100.00 

7 M.J.M.C. (MAMCJ) 21 20 95.24 

94 M.Sc. 146 143 97.95 

94 MSc.C.S. 29 29 100.00 

CO Analysis-Aggregate Results

Page 14



2019-

2020 

8 B.A. 224 204 91.07 

124 B.Lib & I.Sc.  28 27 96.43 

93 B.Sc. 247 244 98.79 

93 BSc Biotechnology 43 39 90.70 

93 BSc Comp.Sci. 56 51 91.07 

7 M.A. 196 181 92.35 

125 M.Lib.I.Sc. 10 10 100.00 

7 M.J.M.C. (MAMCJ) 19 17 89.47 

94 M.Sc. 143 138 96.50 

94 MSc.C.S. 30 30 100.00 

2018-

2019 

8 B.A. 197 166 84.26 

124 B.Lib & I.Sc.  20 19 95.00 

93 B.Sc. 236 192 81.36 

93 BSc Biotechnology 36 31 86.11 

93 BSc Comp.Sci. 43 30 69.77 

7 M.A. 175 162 92.57 

125 M.Lib.I.Sc. 10 10 100.00 

7 M.J.M.C. (MAMCJ) 21 15 71.43 

94 M.Sc. 145 120 82.76 

94 MSc.C.S. 27 23 85.19 

Total 5171 4534 87.68 

  

                                               

                                                                          

                                             Dr. V. N.  Suryawanshi          
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CO Analysis- Question wise
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AnyScanner

Page 40



CO Mapping 
Department: English 

Subject: Functional English 

FYBA: Paper II- Oral Communication in English 
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Action Taken/Suggestions 

• Teacher can continue to use the same methodology 

• Students can be motivated to practice real life situations. 

• Teacher can continue with skill-oriented approach in the classroom. 

 

Subject Teacher         Head of Dept.  

(sign)        (sign) 

        (Stamp) 

   College Stamp Page 44
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CO Mapping 
Department: Journalism & Mass Communication 

Subject: Audio and Video Journalism  
MA (JMC): JMC 202: Audio and Video Journalism 

Syllabus 

Department of Mass Communication and Journalism) 

F.Y. M.A. Journalism and Mass Communication (w.e.f. 2020 - 2021) 

Course Content 

JMC 202: Audio and Video Journalism 

(Internal Assessment: 50 marks, End-of-semester exam: 50 marks) 

Aims and Objectives: 

1. To provide a comprehensive understanding of audio and video journalism principles, 

formats, and evolving practices. 

2. To equip students with skills in writing, producing, and presenting engaging multimedia 

content. 

3. To familiarize students with newsroom operations and the impact of technology on news 

production. 

4. To foster critical thinking on the societal impact, ethics, and regulations of audio and video 

journalism. 

Part 1: Audio Journalism Unit 1. Understanding audio: Types: conventional radio, internet radio, convergent news 

production; importance of sound and spoken word in audio journalism; using sound effectively in audio journalism; News 

Services Division of AIR; news on other types of radio; news podcasts; BBC, NPR etc. Unit 2. Writing for the ear: simple, 

conversational, clutter free writing; difference between writing to be read and writing to be heard; writing to suit the 

listeners' needs and consumption pattern; addressing linearity of presentation in radio scripts; Unit 3. News-based 

programmes: types of news presentations: duration, frequency, coverage, topic; structure of a news programme; selection 

of news; use of actuality, sound bytes and reports etc.; Other formats: interviews, features, documentaries, live 

commentaries, magazines, news reels etc.  

 Part 2: Video Journalism Unit 4. Understanding the medium: invention and development; strengths and weaknesses of 

the medium; Understanding TV News: news values, significance of timeliness, news as it happens; sources of news, types 

of news, news agencies; news priorities for TV, breaking news; MOJO. Unit 5. Working of a news room: various 

functionaries in a news room: reporters, copy editors, input editors, output editors, news producers; Convergent 

Newsroom; Backroom researchers, reference library or archives people, graphic artists. Unit 6. TV writing style and news 

presentation: words vs visuals, writing in 'aural' style, content of news, anchor script, voice over script, writing headlines, 

drafting of news scrolls; updating information; structure of a news bulletin: headlines, individual stories: telling a story 

through visuals, use of graphics, file shots, photos etc., compilation of a bulletin, live feed, anchor's responsibilities; Skills 

required of a news anchor; screen presence, presence of mind, interview skills etc. Unit 7. TV Interview and TV 

Documentary: Types of interviews: doorstep, vox-pop, eye-witness, during a news bulletin; TV interview as a separate 

programme format; indoor/outdoor; personality, opinion, informative interviews; Talk shows, discussions, debates etc.; 

Role and responsibility of the interviewer; TV Documentary: Formats, types: nature, institutional, event-based, personality 

etc., RECCE, planning, shooting script, editing, narration, background music, post-production; Unit 8. Overview of News 

Television Industry and Its Impact on Society: Major Indian and international news channels; regional language Indian 

channels: their role, importance and impact; local TV news operations; management of news channels, Organisational 

structure of the news room Doordarshan and its expansion; SITE and Kheda experiments; Entry and expansion of satellite 

TV; Laws governing TV broadcasting, future trends. Impact on society, Overview and introduction of all programme formats 

in fiction, non-fiction/news based/ entertainment, role and effect of TV on society, Television Ratings. 
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Question Paper 

Gokhale Education Socitey’s 

H.P.T Arts and R.Y.K Science College, Nashik- 05 

Department of Mass Communication and Journalism 
Internal Examination: 2021 

Subject: - JMC 202: Audio and Video Journalism Part: I, Sem: II 

Marks: 50 Time: 2 Hours (9:30 to 10:30 AM) 

 

Q.1 Detailed Answer Questions                                                                                         [CO1]       (10 Marks)   

(Attempt any one question out of two)   

1. 1. Explain the structure and functioning of a convergent newsroom in audio and video journalism. Discuss the 

roles of key functionaries in detail.   

2. Discuss the evolution of audio and video journalism from traditional practices to modern digital formats. Illustrate 

your answer with suitable examples. 

Q.2 Short Notes                                                                                                                    [CO2]       (10 Marks)   

(Attempt any two out of four)  

1. Writing for the ear: Key principles and techniques.   

2. Role and responsibilities of a TV anchor.   

3. Importance of sound and spoken word in audio journalism.   

4. The role of scripting in producing engaging audio and video content. 

Q.3 One-Sentence Answers                                                                                                   [CO3]      (5 Marks)   

1.  What is the significance of a teleprompter in video journalism? 

2.  Name one software commonly used for video editing in newsrooms. 

3.  Define the term "news rundown." 

4. What is a podcast, and how is it used in journalism? 

5.  Mention one key difference between live broadcasting and recorded journalism. 

Q.4 Match the Pairs                                                                                                                [CO2]      (5 Marks)   

     Column A                                 Column B                                    

1) Vox Pop               i) A sound engineer’s responsibility 

2) B-roll                   ii) On-the-spot public opinion 

3) Anchor                iii) Background footage used in video journalism 

4) Sound Mixing     iv) The main presenter of a news program 

5) Chroma Key        v) Technique for replacing the background in videos 

 

Q.5 News Production (Video/Audio)                                                                                   [CO4]      (20 Marks)   

1. Write a script for a 1-minute news bulletin for radio on a recent event.  

2. Prepare a script and storyboard for a 2-minute video news segment covering a recent local issue. 
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Mark list 

Gokhale Education Socitey’s 

H.P.T Arts and R.Y.K Science College, Nashik- 05 

Department of Mass Communication and Journalism 

Marks list of Internal Examination: Oct/Nov 2020-2021 

Subject: - JMC 202: Audio and Video Journalism Part: I, Sem: II 

Seat 

No.  

Students  PRN 

Number 

Q.1 

(10M) 

[CO1] 

Q.2 

(10M) 

[CO2] 

Q.3 

(5M) 

[CO3] 

Q.4 

(5M) 

[CO2] 

Q.5 

(20M) 

[CO4] 

Total 

50 

11123 ANIKET PATIL 2182000046 5 5 3 4 11 28 

11124 VIKAS DARADE 2182000051 7 6 4 4 13 34 

11125 SHUBHAM DHANDE 2182000034 8 6 3 5 36 36 

11126 RAJRATNA 

GAJAHANS 

2182000048 6 7 3 4 14 34 

11127 NAYAN JADHAV 2182000042 7 6 4 5 10 32 

11128 PRATIK JOSHI 2182000055 5 7 3 5 11 31 

11129 SHUBHANGI 

KHELUKAR 

2182000043 8 7 4 5 12 36 

11130 VAIBHAV KUSHARE 2182000052 AB AB AB AB AB AB 

11131 ANUJA MARATHE 2182000038 8 8 4 5 14 39 

11132 DEEPSHIKA MISHRA 2182000047 5 4 3 4 4 20 

11133 BABAN NAGRE 2182000044 6 7 3 4 13 33 

11134 DEEPAK PATALE 2182000045 AB AB AB AB AB AB 

11135 SUNIL PATIL 2182000054 3 2 3 4 1 13 

11136 GAYATRI PORJE 2182000036 7 6 4 4 12 33 

11137 PRASAD LAVATE 2182000035 6 6 4 4 12 32 

11138 SACHIN BEDIS 2182000050 7 8 4 5 13 37 

11139 ANKITA SALUNKHE 2182000040 8 7 4 5 11 35 

11140 DIPALI SHINDE 2182000041 7 6 4 5 11 33 

11141 SALONI SINGH 2182000049 6 5 3 4 11 29 

11142 ANANDA 

THOMBRE 

218200005

3 

AB AB AB AB AB AB 
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CO Mapping Analysis 

Action Taken/Suggestions  
• Students can be encouraged to participate in group discussions and teamwork.  

• Teachers should provide regular feedback and support. 

• Students can be motivated to practice real life situations.  

 
 
                  Subject Teacher                                                                                            Head of Dept. 
                          (Sign)                                                                                                              (Sign)  

 

 

College Stamp  

Sr. 
no 

Seat 
No. PRN Number     Students' Name     

 Courses 
Outcomes/Objectives        

               CO 1 CO 2  CO 3  C0 2  C0 4  

              Q.1 (10) Q.2 (10) Q.3 (5) Q.4 (5) Q.5 (20) 

                        

1 11123 2182000046 ANIKET PATIL 5 5 3 4 11 

2 11124 2182000051 VIKAS DARADE 7 6 4 4 13 

3 11125 2182000034 SHUBHAM DHANDE 8 6 3 5 14 

4 11126 2182000048 RAJRATNA GAJAHANS 7 6 3 4 14 

5 11127 2182000042 NAYAN JADHAV 7 6 4 5 10 

6 11128 2182000055 PRATIK JOSHI 5 6 3 5 12 

7 11129 2182000043 SHUBHANGI KHELUKAR 8 7 4 5 12 

8 11130 2182000052 VAIBHAV KUSHARE AB AB AB AB AB 

9 11131 2182000038 ANUJA MARATHE 8 8 4 5 14 

10 11132 2182000047 DEEPSHIKA MISHRA 5 4 3 4 4 

11 11133 2182000044 BABAN NAGRE 6 7 3 4 13 

12 11134 2182000045 DEEPAK PATALE AB AB AB AB AB 

13 11135 2182000054 SUNIL PATIL 3 2 3 4 1 

14 11136 2182000036 GAYATRI PORJE 7 6 4 4 12 

15 11137 2182000035 PRASAD LAVATE 6 6 4 4 12 

16 11138 2182000050 SACHIN BEDIS 7 8 4 5 13 

17 11139 2182000040 ANKITA SALUNKHE 7 7 4 5 12 

18 1140 2182000041 DIPALI SHINDE 6 6 4 5 12 

19 1141 2182000049 SALONI SINGH 6 5 3 3 12 

20 1142 2182000053 ANANDA THOMBRE AB AB AB AB AB 

      Total 108 101 60 75 191 

         Average   6.3529 5.941 3.529 4.411 11.235 

                       

                       

         Criteria (60%)   13 13 17 17 13 

                       

         Scale 3   1.95 1.95 2.55 2.55 1.95 

              
  Mostly  
Aligned 

  Mostly   
Aligned 

  Fully 
Aligned 

  Fully 
Aligned 

  Mostly  
Aligned 
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Sr. No. Seat No. 

1 

4 

5 

6 

7 

10 

11 

12 

13 

12 

: 

16 

17 

18 

19 

Gokhale Education Society's 

29768 

H. P. T. Arts & R. Y. K. Science College, Nashik-5. 
Class -T.Y.B.A. 2022-2023 

Sub- VARNATMAK BHASHAVIDYAN: BHAG 1 Sem -I& II 
Sem -I35022 

Int. Ext.Total| Grade 
44 D 15 29 

Name of The Students 

29763 AWACHAR PAYAL SANJAY 
29764 BENDKOLI VENU KASHINATH 
29765 BOKE ADITYA SANJAY 
29766JAGTAP VAISHNAVI PRAMOD 
29767KAMBALE SUPRIYA DASHARATH 

PAWAR AISHWARYA JAGDISH 

29769 SALAVE KARAN GANGARAM 
29770 SHIRODE RUSHIKESH SHARAD 

29771 sONAWANE JAYASHREE NIVRUTI 

29772 |SONAWANE KIRSHANA SUNIL 

29773 sONUNE CHANDRAKANT BHUJANGRA0 

29774 WAGHMARE MAYUR UDDHAV 

29859 ADITI UDAY SHIRODE 

29860 |KAMBLE MANOJ DEVANAD 

29861 SANAS PRATIKSHA SACHIN 

29862 SHINDE SAMADHAN SðNIL 

BARVE ROHOT SHASHIKANT 
DHAPSE GAUTAM UDDHAV 

LOKHANDE LALIT ANIL 

SEMISTER -01 

SEMISTER -02 

21 35 56 

2 

17 

23 

15 

18 

20 30 

35 

39 

49 

20 

22 39 

15 37 

28 

13| AB 
21 36 

0 

.23 33 

A+ 

0 

18 33 

14 41 

A+ 

16 28 

15 37 52 

18 29 47 

2 

56 

56 

A 

50 

4 

72 

35 

46 

61 

52 

AE 

15 34| 49 

57 

56 

51 

55 

44 

B+ 

6 

B+ 

2 

B+ 

B+ 

B+ 

A 

A 

B 

0 

C 

F 

B 

B 

B+ 

B 

B+ 

D 

B 

C 

4 

B 

Int. 
18 

18 

18 

14 

24 

14 

16 

17 

21 
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18 

AB 

17 

17 

3 

20 

C 

21 

18 

20 

21 

10 

Sem -Il 36022 

Ext. Total 
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28 

28 

31 

44 

31 

29 

28 

45 

29 

29 

2 

AB 

D 

41 

34 

D 

41 

44 

20 

28 

47 

46 

46 

45 

45 

68 

45 

45 

66 

47 

47 

AB 
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2 

51 

2 

61 

65 

F 
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40 
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C 

A 

AB 

B+ 

C 

C 

B+ 

A 

F 

A 

F 

C 

C 

PASS-17 TOTAL-19 
FAIL-2 89.47% 

PASS-16 TOTAL-19 
FAIL-2 |84.21% 
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8 
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Q1 
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6 
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3 

4 

4 

7 

4 
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3 
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3 
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Three Year B.Sc. Degree Program in Mathematics
(Faculty of Science and Technology)

T. Y. B. Sc. (Mathematics)
Choice Based Credit System Syllabus

DSE-5B: MT 364: Partial Differential Equations (2 credits)

Course Objectives: The main goals of this course are teach students how to orm, solve, and apply partial
differential equations to solve physical problems. AIS , o introduce first and second order partial differential
equations and their classifications an ethods of finding solutions of these partial differential equations.
Course Learning Outcomes: The c e will enable the students to:
i) Formulate, classify and transform partial differential equations into canonical form.
ii) Solve linear partial differential equations using various methods and apply these methods in solving some

physical problems.
iii) Solve Laplace equations using various analytical methods demonstrate uniqueness of solutions ofcertain

kinds ofthese equations.

Course Contents:

Unit I: Introduction to Ordinary and Partial Differential Equations [10 Lectures]
1.1 Surfaces and Curves in Three Dimensions
I .2 Simultaneous Differential Equations of the First Order and the First Degree in Three Variables.
13 Methods of solution of d /P = dy/ Q = dz /R
1.4 Pfaffian Differential Forms and Equations.
1.5 Solution of Pfaffan Differential Equations in Three Variables

Unit 2: Partial Differential Equations
2.1 Introduction to Partial Differential Equations
2.2 Origin of first order Partial Differential Equations
2.3 Linear Equations of First order equations
2.4 Integral surfaces passing through given curve

Unit 3: Second Order Partial Differential Equations
3.1 The Origin of Second Order Partial Differential Equations.
3.2 Linear Partial Differential Equations with constant coefficients.
3.3 Methods of solving Linear Partial Differential Equations
3.3. I. Solution of reducible equations
3.3.2. Solution of irreducible equations with constant coefficients
3.3.3. Rules of finding complementary functions
3.3.4. Rule of finding particular integrals

Unit 4 : Classification of Partial Differential Equations
4.1 Classification of second order partial differential equations, canonical forms4.2 Solution of Laplace equations by separation variables methods
4.3 Solution of periodic differential equations by separation variables method4.4 Solution of wave equation by separation variables method.

Text Books:

108 Lectures]

[10 lectures]

[08 lectures]

I. Ian Sneddon, Element of Partial Differential Equations, McGraw-Hill Book Company,McGraw-Hill Book Company.
Unit-I: Chapter-I : 1,2,3,5 , Unit-2: Chapter-2 :1,2,4,5, Unit-3: Chapter-3: 1,4,52. J.N. Sharma, Kehar Singh, Partial Differential equations for Engineers and ScientiEdition, Narasa Publications. nd

Unit-4: Chapter No.3: 3.3, Chapter No.4: 4.3 , Chapter No.5: 5.5

Head 0

neoar!meni
Arts R
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GOKHALE EDUCATION SOCIETY's

H.P.T. Arts & R.Y.K. Science College, Nashik-422 005.
MATHEMA TICS-IV

T.Y.B.Sc. Semester-VI, Internal Examination, April — 2023.
Time: 1 Hr. Max Marks: 15

364: PARTIAL DIFFERENTIAL EQUATIONS
Tuesday Date: 18/04/23.

Q.l) Attempt any FIVE of the following. (05)

i) Define Surface in a space. Give an example of surface.

ii) Find the integral curves of the set of equations
dy dz CO

y(z—x)

iii) Verify the condition of integrability for zdx + zdy + z(x + y + sinz)dz = 0.

iv) Explain variable separable method for solving Pfaffian differential equation in three

variables. And solve 2yzdx + zxdy — xy(l + z)dz = 0.

v) Eliminate an arbitrary function F from the relation F(x + y, x — = 0 and obtain

the corresponding partial differential equation.

vi) Find the general solution of XP + yq = z.

vii) Verifr that the equation z = N,1'äFb is a complete integral of the partial

differential equation z = — + 1

Q.2) Attemptany ONE of the following. (05)

i) A necessary and sufficient condition that there exists between two functions

u(x,y) & v(x,y) a relation F(u, v) = 0 not involving x or y explicitly is that

ii) Prove that the general solution of the partial differential equation Pp + Qq = R is COL
F(u,v) = 0, where F is an arbitrary function and u(x,y,z) = Cl , v(x,y,z) = c2 form

a solution of the equations
dx _ dy dz
P

Q.3) Attemptany ONE of the following. (05)
i) Solve the homogeneous equation (y + z)dx + (x + z)dy + (x + y)dz = 0. Cog
ii) Find the integral surface of the equation (x — y)y2p + (y — x)x2 q = (x2 + y2 )z,

which passes through the curve xz = a3, y = 0.
Cog

BEST LUCK.

Head
Department 01 Mathematics

H ,P.T Arts & R.Y.K. Science College,
Nashlk-5 Page 63



Gokhale Education Society's

H.P.T. Arts & R.Y.K. Science College, Nashik.

T.Y.B.Sc. Mathematics(Sem. VI) Internal Test Marks AY 2022-23

Marklist

CO Mapping Analysis

MT-364: Partial Differential Equations

Roll No.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

COI
Name of the Student

QI(5M)

Bhat Sakshi Tushar

Bokad Varsha Shankar

Dhakane Monali Sunil

Nadar Prathiba Dominic

Dubey Pooja Avdhesh

Gaikwad Harshal Ramdas

Jadhav Gaurav Daguji

Malode Dipeeka Navnath

Pagare Mayuri Shankar

Paithankar Pallavi Madhukar

Pandey Randhir Dinesh Kumar

Pawar Jayshri Sukalal

Shelar Kiran Lalchand

Singh Sejal Anandprakash

Singh Vaishali Gorakhnath

Tripathi Divya

Zafar Mohammed Adnan

Total Marks

Avarage Marks

Total Students

Criteria 60%

Scale 3

5

3

3

2

5

4

2

5

3

3

5

3

1

5

2

5

1

57

3.36

17

12

2.12

Fully

aligned
Mapping

Points on scale of 3 0-0.75

C02

Q2(5M)

5

4

5

5

5

5

4

5

5

5

5

4

2

5

2

3

2

71

4.18

17

14

2.48

Fully

aligned

0.75-1.00

C03

Q3(5M)

5

3

2

4

5

5

3

5

3

1

4

3

3

5

3

5

3

62

3.65
17

15

2.65

Fully
aligned

1.00-2.00

Not
Mapping

aligned

Partially

aligned

Mostly

aligned

Total(15)

15

10

10

11

15

14

9

15

11

9

14

10

6

15

7

13

6

190

11.18

17

14

2.48

Fully

aligned

2.00-3.00

Fully

aligned

Head
Department of Mathematics

P.T. Arts & R.Y.K. Science College,
Nashik-5
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Lectures: 60 

A) Course Objectives: 
This course will investigate the structural and physical properties of materials by developing 

better understanding of crystal structure with particular emphasis on studying the electrical and 
magnetic behavior of solids. The course shows how various types of phenomena (resistivity, 
magnetism, superconductivity) are related. The main objectives of the course are to increase the 
students' understanding and knowledge of solid state physics and to improve their problem solving 
ability, including the design of experiments which examine principles in condensed matter physics. 

B) Learning Course Outcomes (CO): 
Upon completion of the course, the student will be able to, 
1. Understand characteristic physical properties of different categories of solid materials, with 

an emphasis on the crystalline state. 

M.Sc. (Physics) (Sem-ll) 
PHY 551 MJ : Solid State Physics 

2. How a wide spectrum of theoretical approaches to model the mechanical, thermal and 
electrical properties of solid materials. 

3. Do quantitative calculations based on established theoretical models to describe the properties 
of materials. 

4. Use of Fourier Transform methods, including reciprocal space, as an analytical tools to 
perform and analyze basic diffraction experiments to gain information about atomic scale 

structures. 

5. Analyze solid-state problems using mathematical and numerical methods. 
6. Account for the role of solid state physics for technology and society as well as links between 

solid state physics and other main branches of physics. 
C) Instructional design: 

1) Lecture method 
2) Tutorial method 
3) Seminars 

D) Evaluation Strategies: 

(Credits-04) 

) Descriptive written and/or subjective Multiple Choice Question based examination 
2) Assignments/ Tutorial sessions 
3) Seminars/Orals/Viva/Classroom evaluation of students 

E) Course Contents : 

Module-l |Crystal Structure and Band Theory of Solids 
Introduction to Crystal structures, Reciprocal Space & Bragg's 

Diffraction, Brillouin Zone, Atomic form factor (scattering factor), 
Geometrical structure factor, Structure factor calculations for SC, 
BCC, FCC structure, Nearly free electron model, Motion of 
electron in 1-D according to band theory, Bloch theorem, Kronig 
Penney model, Variation of Energy, Velocity and effective mass of 
electron, Tight binding approximation, Band structure, Numerical 

b Savitribai Phule Pune University, Pune 

Lectures 15 
Credit-1 

(MSC Physics, CBCS-Pattern-2023-24) 
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Module-2 Magnetism 
Theory of diamagnetism and magnetic susceptibility using classical 
approach, Langevin theory of Paramagnetism, Quantum theory of 
Paramagnetism, Paramagnetic susceptibility of conduction 
electron, Hund's Rule and Magnetic properties of rare earth ions & 
iron group ions with graphical representation, Crystal field splitting, 
quenching of orbital angular momentum, Wiess molecular theory, 
Curie point, ferromagnetic domains, Anisotropy energy, Bloch 
wall. Antiferromagnetism and Ferrimagnetism, Numerical 

Module-3 Dielectric & Ferroelectrics 

Module-4 Superconductivity 

Electric Polarization, Macroscopic and local electric field, Credit-1 
Dielectric Constant and Polarizability, Classical Theory of 
Electronic Polarizability, Debye Relaxation, Clausius - Mossotti 
relation, Ferroelectricity, structural phase transitions, ferroelectric 
crystals, Dielectric behaviour in BaTiO3, Piezoelectricity, 
Numerical 

G) REFERENCES: 

Properties of Superconductors: Meissner effect, Heat capacity, Credit-1 
Energy gap, Isotope effect; Type I and II superconductors; 
Superconductor as perfect diamagnet, Thermodynamics of 
superconductivity; London equation and London penetration depth; 
BCS theory: Electgron-Electron interaction via Phonon, Cooper 
Pair, Bose-Einstein Condensate, High temperature superconductor 
e.g. YBa,Cu3O7. Qualitative discussion of Josephson 

superconductor tunnelling, Numerical. 

2. Solid State Physics by S. O. Pillai. New Age International Publication.-2002 
3. Solid State Physics by A. J. Dekker, MacMillan India Ltd. (1986). 

1. Introduction to Solid State Physics by C. Kittel, 8th edn, John Wiley & Sons. Inc., New York (1976). 

5. Fundamentals of Solid State Physics, J. R. Christman, (John Wiley and Sons) 
6. Solid State Physics, H. Ibach and H. Luth, (Springer-Verlag) 

4. Solid State Physics by N. W. Asheroft and N. D. Mermin, HRW International edn. (1976). 

7. Solid State Physics, J.J. Quinn and K-Soo Yi (Springer) 

Lectures 15 

Credit-1 

8. Dielectrics in Electric Fields- Gorur Govinda Raju (CRC Press) 

Lectures 15 

9. Introductory Solid State Physics, H. P. Myers, (Viva Books Pvt. Ltd.) 

Lectures 15 

11. Solid State Physics by M. A. Wahab (Narosa Publishing House) 

bb Savitribai Phule Pune University, Pune 

10. Elementary Solid State Physics by Ali Omar (Addison-Wesley Publishing Company) 

(MSC Physics, CBCS-Pattern-2023-24) 
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I. 

II. 

Date - 18/09/2022 

HPT Arts and RYK Science College 
MSc. - II, Solid State Physics 

Answer the following. 

4.2 K. The critical temperature for lead is 7.18 K and 

2. What are the significance of London equations? 

1. Calculate the critical current and current density for a wire of a lead having a diameter of 1 mm at 

3. Derive Clausius-Mossotti relation. 

with a graph. 

2022-23 

superconductor? 

Marks - 30 

4. Why critical magnetic field in a superconductor decrease with temperature? Show mathematically 

Answer the following. 

(5×2=10) C0-6 

H=6.5 x 10 Am!. 

5. Why there is a discontinuity in the specific heat curve at the critical temperature of the 

(4x5-20) 

3. Show that Magnetic flux in a superconducting ring is quantized in nature. 

1. Calculate the value of the London penetration depth at OK for lead whose density is 11.3 x 103 

kg/m and atomic weight is 207.19 amu. Its T is 7.22K, calculate the increase in at 3.61K from 

its value at OK. 

2. How can you say that superconductor is perfectly diamagnetic? Explain with expression. 

CO5 

4. The London penetration depth for Pb at 3K and 7.1K are respectively 39.6 nm and 173 nm 

respectively. Calculate its transition temperature as well as the penetration depth at 0K. 

Sem -1, Assignment-I 
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) 

Date - 21/09/2022 

Solve any four questions. 

[(k) = [o 

1. (a) Show for a simple square lattice (two dimensions) that the kinetic energy of a free 
electron at a corner of the first Brillouin zone is higher than that of an electron at the 
midpoint of a side face of the zone by a factor of 2. 
(b) What is the corresponding factor for a simple cubic lattice (three dimensions)? 

2. An electron has energy dispersion near the top of a band at k=0, that is given as 

2m* 

Find the equation of motion of the electron that has energy near top of the band and 
show that it behaves like a positively charged particle. 

HPT Arts and RYK Science College 
MSc. - IJ Solid State Physics 

Sem - II, Internal-I 2022--23 

3. In an orthorhombic crystal, a lattice plane cuts intercepts in the ratio 1:2:3 along a,b and c axes. Find the miller indices of the plane. Calculate the interplanar spacing. 4. Explain the basic assumption of the Bloch theorem. How it is different from the 
assumption of Kronig Penny model? 

(I) Solve the following. 

5. What are the conclusion of Kronig Penny model for energy band structure of solid? 6. Obtain an expression for geometrical structure factor ofFCC and also the condition of absence of the planes. 

OR 

of equation P haa 

1. Show that if in the potential model used in connection with the Kronig-Penny calculation. Vo is allowed to become infinetly large and to approach zero, such that the product P= -B'ab remains fixed then allowed energy values are given by the solutioD 2 

with a?= 

Also show that this leads to allowed and forbidden energy bands. Explain the formation of energy bands in solids. 

Kronig-Penny model is given by the periodic potential with form 

h2 

Marks -30 

+ cos aa = COs ka. 

2mE 

V(x) = +V% 

a2 + B? 
2aß 

5x4 =20 

V() = 0 
By solving the Schrodinger's equation and applying the continuous conditions to the boundary, the energy band calculation expression is obtained as 

-b <x<0 
0<x<a 

and B2 2m(Vo-E) 

sinh Bb sin aa + cosh ßb cos aa = cos k(a+ b) 
and k is Bloch wavenumber. 

2 

(8) 

In the state b ’ 0, Vo = 10000E and ´ab = 10. approximation of the form of the simpler energy band calculation expression. Using this 
Determine by 

result determine the approximate value of the lowest energy in the first energy band. 
Consider X-ray diffraction from a crystal with a face-centered-cubic (fcc) lattice. Write down three lattice plane for which there is NO diffraction peak is observed. (2) 

Time -1.5 Hr 
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Roll No 

1 

2 

4 

6 

7 

10 

11 

12 

13 

14 

15 

16 

17 

18 

MSc. - II 

19 

HPT Arts and RYK Science College 
Department of Physics 

Solid State Physics 
Internal assesment 

Student's Name 

AHIRE RUTUJA RAVINDRA 

BORASTE MAYURI VIJAY 
DIWATE PRANALI VITTHAL 
GHARATE GAYATRI ANIL 

GUJRATHI VAISHNAVI RAJENDRA 

MORE ROHIT EKNATH 

NIKAM SALONI BHARAT 
SAPAKALE ROHINI NAMDEV 

SHAIKH ADIBA FATEMA MAJEED 

SHAIKH IMROZ FATEMA ABDUL SATTAR 
SHAIKH MUBASHSHERAH MOHAMMAD 

SHAIKH MUSKAN NASIRUDDIN 

SHEVKAR VAISHANAVI BABASAHEB 
SONJE PRIYA PRAVIN 

SURYAWANSHI PRIYANKA DEVIDAS 
SURYAWANSHI RASIKA SOPAN 

THORAT MAYURI SUBHASH 

WALKE PRATIBHA NARAYAN 

YELMAME KALYANI RAMESHWAR 

Q1 (20) 
14 

16 

10 

16 

13 

15 

10 

11 

15 

10 

11 

14 

14 

15 

Head of th6 

18 

15 

11 

14 

Physics Department, 

Q2 (10) 

E.P.T/ R.Y,K. Sc. College, Nasik-6 

6 

6 

5 

7 

5 

6 

6 

10 

5 

5 

6 

2022--23 

Assignment Total 
(30) 
24 

27 

20 

26 

22 

26 

18 

22 

23 

20 

18 

22 

22 

26 

28 

18 

15 

23 

SEM-I 

18 

|Marks (30) 
23 

26 

19 

25 

21 

24 

17 

19 

23 

18 

17 

21 

21 

25 

28 

19 

16 

21 

16 
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MSc. -I 

Sr. No Roll No 

1| 

2| 

5 

6 

7 

10 

1 

12 

13 

14 

15 

16 

17 

2 

19 

4 

6 

7 

8 

10 

11 

12 

13 

14 

15 

16 

17 

18| 18 
19 

Partially Aligned 
Mostly Aligned 
Fully Aligned 

HPT Arts and RYK Science College 
Department of Physics 

Course Outcome Mapping Analysis 
Solid State Physics 

Student's Name 

AHIRE RUTUJA RAVINDRA 

BORASTE MAYURI VIJAY 

DIWATE PRANALI VITTHAL 
GHARATE GAYATRI ANIL 

GUJRATHI VAISHNAVI RAJENDRA 
MORE ROHIT EKNATH 

NIKAM SALONI BHARAT 
SAPAKALE ROHINI NAMDEV 

SHAIKH ADIBA FATEMA MAJEED 
SHAIKH IMROZ FATEMA ABDUL SATTA 
SHAIKH MUBASHSHERAH MOHAMMAd 

SHAIKH MUSKAN NASIRUDDIN 

SHEVKAR VAISHANAVI BABASAHEB 
SONJE PRIYA PRAVIN 

SURYAWANSHI PRIYANKA DEVIDAS 
SURYAWANSHI RASIKA SOPAN 

THORAT MAYURI SUBHASH 

WALKE PRATIBHA NARAYAN 

YELMAME KALYANI RAMESHWAR 

0.75-1 

1.00 - 2.00 

2.00 -3.00 

Total 

Avg 

Criteria (60%) 

Scale 3 

Mapping 

Course Objectives/Outcomes 
CO1& CO2 CO3 & CO4| cO5&cO6 

Q1 (20) 
14 

16 

10 

16 

13 

15 

10 

11 

15 

10 

11 

14 

14 

15 

18 

15 

11 

14 

250 

12 

1.89 

Mostly 
Aligned 

Q2 (10) 

8 

8 

8 

6 

6 

5 

7 

5 

5 

6 

6 

10 

5 

5 

13.1578956.5263158 

6 

124 

2022--23 

13 

2 

Mostly 

Assignment 
(30) 
24 

27 

20 

26 

22 

26 

18 

22 

23 

20 

18 

22 

22 

26 

28 

18 

15 

23 

18 

418 

9.5 

18 

2.84 

Aligned Fully Aligned 

Total 

Marks 

(50) 
38 

$1 

38 

50 

41 

34 

38 

38 

45 

35 

34 

42 

42 

49 

56 

38 

31 

42 

32 

Head of the 
Phygic8 Department, 

EP.T/R.Y:K. So: 
Oollege, 

Nasik-b 
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CO Mapping
Statistics Department

Subject: Theory of Estimation
T.Y.B.Sc.

Paper Code: ST-352
Syllabus

Course Outcome:
CO1: To study estimation of unknown parameters by point estimation method.
CO2: To study different methods of estimation:

a) Method of moments b) Method of maximum likelihood
CO3: To study different criteria of estimation:

a) Unbiasedness of estimator b) Variance of estimator c) Sufficiency of estimator
d) efficiency of estimator e) Consistency of estimator

CO4: To study interval estimation.

ST 352: THEORY OF ESTIMATION
1. Point Estimation and Interval Estimation (4L)
1.1 Notion of a parameter, parameter space.
1.2 General problem of estimating an unknown parameter by point and interval estimation.
(using Pivotal quantity approach).
1.3 Point Estimation: Definition of an estimator, distinction between estimator and
estimate,illustrative examples. Mean Square Error (MSE) of an estimator.
2. Methods of Estimation (8L)
2.1 Likelihood Function, Definition of likelihood as a function of unknown parameter for a
random sample comes from i) discrete ii) continuous distribution. Distinction between the
likelihood function and p.d.f. or p.m.f.
2.2 Method of maximum likelihood: Derivation of maximum likelihood estimator (M.L.E.) for
parameters of only standard distributions (case of two unknown parameters only for normal
distribution). Invariance property of M.L.E. M.L.E. of θ in uniform distribution over i) (0, θ) ii)
(- θ, θ) iii) (mθ, nθ) (m < n), M.L.E. of θ in f(x ; θ)= Exp {-(x- θ)}, x >θ, M.L.E. of location
parameter in Laplace distribution.
2.3 Method of moments: Derivation of moment estimator for standard distributions.
Illustrations of situations where M.L.E. and moment estimators are distinct and their
comparison using MSE.
3. Properties of Estimator ` (20L)
3.1 Unbiasedness: Definition of an unbiased estimator, biased estimator, positive and negative
bias, illustrations and examples (these should include unbiased and biased estimators for the
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same parameters). Proofs of the following results regarding unbiased estimators: (i) Two distinct
unbiased estimators of (θ) give rise to infinitely many estimators. (ii) If T is an unbiased
estimator of θ, then φ(T) is an unbiased estimator of φ(θ) provided φ(.) is a linear function.
Variance of the estimator: Notion of the Best Linear Unbiased Estimator and uniformly
minimum variance unbiased estimator (UMVUE), uniqueness of UMVUE whenever it exists.
3.2 Sufficiency: Concept and definition of sufficiency, statement of the Fisher-Neyman
factorization theorem with proof for discrete probability distribution. Pitmann –Koopman
form and sufficient statistic; Exponential family of probability distributions and sufficient
statistic. Proof of the following properties of sufficient statistics: (i) If T is sufficient for θ, then
φ(T) is also sufficient for θ provided ø is a one to one and onto function. (ii) If T is sufficient for
θ then T is also sufficient for φ(θ). (iii) M.L.E. is a function of sufficient statistic.
3.3 Fisher information function: Amount of information contained in statistic
T = T(X1, X2, ...,Xn). Statement regarding information in sample and in a sufficient statistic T.
3.4 Cramer- Rao Inequality: Statement and proof of Cramer - Rao inequality, Cramer – Rao
Lower Bound (CRLB), definition of minimum variance bound unbiased estimator (MVBUE) of
ø (θ). Proofs of following results: (i) If MVBUE exists for θ then MVBUE exists for φ(θ) where
φ(.) is a linear function.(ii) If T is MVBUE for θ then T is sufficient for θ.
3.5 Efficiency: Comparison of variance with CRLB, relative efficiency of T1 w.r.t. T2 for (i)
unbiased (ii) biased estimators. Efficiency of unbiased estimator T w.r.t. CRLB.
4. Asymptotic Behavior of an Estimator (4L)
4.1Consistency: Definition.
4.2 Proof of the following theorems: (i) An estimator is consistent if its bias and variance both
tend to zero as the sample size tends to infinity. (ii) If T is a consistent estimator of θ and φ(.) is a
continuous function,then φ(T) is a consistent estimator of φ(θ).
Books Recommended:

1. Dudewecz, E.J. and Mishra, S.N. (1988). Modern Mathematical Statistics, John Wiley
and Sons,Inc.

2. Hoel, P.G. Port, S. and Stone, C.(1972). Introduction to Statistical Theory, Houghton
Mifflin Company (International) Dolphin Edition.

3. Hogg, R.V. McKean, J. and Craig A.T. (2012). Introduction to Mathematical Statistics,
7 thEdn., Pearson,

4. Kendall, M. and Stuart, A. (1943). The advanced Theory of Statistics, Vol 1, Charles and
Company Ltd., London

5. B.W. Lindgren (1993). Statistical Theory, 4thEdn., CRC Press, London.
6. Mood, A.M. Graybill, F.Boes, D. (2017). Introduction to Theory of Statistics,

3rdEdn.,Mc-Graw Hill Series.
7. V.K. Rohatgi and Saleh A. K. Md. E. (2015). An Introduction to Probability Theory and

Statistics, 3rdEdn. Wiley, New York
8. Ramchandran, K.M. and Tsokos C. P. (2009). Mathematical Statistics with Applications,

Academic Press.
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Department of Statistics
T.Y.B.Sc. (Sem.-V) CBCS Pattern (2022-23)

First Internal Examination (Term-1)
ST-352:Theory of Estimation

Time: 1 Hour
Marks: 15 Date: 24/11/2022
Q.1 a) Choose the correct alternative. [1 Mark each]

i) The standard error of based on random sample of size 100 from N (µ, 100) is�

a) 5 b) 2 c) 1 d) 10

ii) Give that T is unbiased estimator of , then is also unbiased estimator of if theθ ϕ(῿�) ϕ(θ)
function is …… function. (CO3)ϕ

a) one to one b) linear c) continuous d) any

iii) If X1, X2…, Xn is a random sample from U (-Ɵ, Ɵ) then M.L.E. of is (CO4)θ 

a) X (1) b) X(n) c) max {-X (1), X(n)} d) �

Q.1 b) State whether the following statement is True or False. [1 Mark each]

i) M.L.E. is always consistent estimator of (CO2)θ.

ii).Uniform distribution belongs to the Exponential family.

Q.2 Attempt any two. [2 Marks each]

i) If X is a random variable with probability density function,
f(x) = , if 0 < x < 22⿿�

θ2 θ

Find moment estimator of (CO2)θ.

ii) Define: i) Statistic ii) Sampling distribution of statistic.

iii) Show that there are infinitely many unbiased estimators exists for Poisson distribution..(CO3)

Q.3 Attempt any two. [3 Marks each]

i) If X1, X2…..., Xn is a random sample from U (0, ), then find M.L.E. of . (CO2)θ θ

ii) Show that, sample mean square is an unbiased estimator of population variance. (CO3)

iii) If X1, X2…..., Xn is a random sample from N (µ, 1), then find M.L.E. of µ. (CO2)

*****************
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Gokhale Education Society's
H.P.T. Arts & R.Y.K. Science College, Nashik-05

Department of Statistics
T.Y.B.Sc. (Sem.-V)

ST-352 Theory of Estimation
Marklist of Internal Examination

Roll No. Name of the Student Q.1 (5 M) Q.2 (4M) Q.3 (6M) Total
1 Ahire Vaibhav Gulab 5 2 2 9
2 Antony Angel 4 4 4 12
3 Attar Farida Sikandar 4 4 6 14
4 Bhanose Nikhil Rajesh 5 4 6 15
5 Bhoi Nilesh Sawan 5 0 0 5
6 Dahale Chaitnya Sunil 5 4 2 11
7 Deochake Nupur Prasad 4 4 5 13
8 Deore Leena Hemant 4 4 0 8
9 Dokhale Avantika Ganesh 4 4 3 11
10 Gaidhani Sankalp Kailas 4 4 6 14
11 Gurule Mayur Sharad 5 4 2 11
12 Jangid khushi santosh 5 4 5 14
13 Joshi Devashri Pravin 5 4 4 13
14 Kadu Madhura Sanjay 5 4 6 15
15 Kelkar Saisha Prasad 4 4 2 10
16 Kolhe Tejas Ananda 4 3 0 7
17 Kotharkar Mahesh Vishweshwar 5 3 1 9
18 Kulkarni Shravani Anil 5 4 3 12
19 Kurhade Neha Ramnath 5 4 6 15
20 Magar Hrushikesh Balasaheb 5 1 0 6
21 Mankar Rishikesh Avinash 5 2 0 7
22 Pandit Bablu Ramashankar 5 3 3 11
23 Pandit Sumeet Hareram 4 4 4 12
24 Patil Shrushti Ramchandra 2 3 2 7
25 Patro Saikrishna 5 3 0 8
26 Pawar Shubhada Dhanajay 5 4 2 11
27 Poi Pradeep Kamalakanta 5 4 0 9
28 Rathod Chetan Saltan 5 3 1 9
29 Sharma Vivek Mahesh 4 3 4 11
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30 Shirore Sakshi Sudhakar 4 4 1 9
31 Shukla Shruti Shyamsundar 5 4 3 12
32 Singh Namrata anoj 4 3 1 8
33 Singh Pratik Ramprakat 4 4 6 14
34 Sonawane Aayush Dadasaheb 5 2 0 7
35 Sonawane Prasad Rajendra 5 2 1 8

Subject Teacher College Stamp Head of Department
(U.R.Yevole) (Dr. R.D.Naik)
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CO-PO Mapping Analysis

Roll No. Name of the Student
Q.1 (5 M) Q.2 (4 M) Q.3 (6 M)

TotalCO3 CO3 CO2
1 Ahire Vaibhav Gulab 5 2 2 9
2 Antony Angel 4 4 4 12
3 Attar Farida Sikandar 4 4 6 14
4 Bhanose Nikhil Rajesh 5 4 6 15
5 Bhoi Nilesh Sawan 5 0 0 5
6 Dahale Chaitnya Sunil 5 4 2 11
7 Deochake Nupur Prasad 4 4 5 13
8 Deore Leena Hemant 4 4 0 8
9 Dokhale Avantika Ganesh 4 4 3 11
10 Gaidhani Sankalp Kailas 4 4 6 14
11 Gurule Mayur Sharad 5 4 2 11
12 Jangid khushi santosh 5 4 5 14
13 Joshi Devashri Pravin 5 4 4 13
14 Kadu Madhura Sanjay 5 4 6 15
15 Kelkar Saisha Prasad 4 4 2 10
16 Kolhe Tejas Ananda 4 3 0 7
17 Kotharkar Mahesh Vishweshwar 5 3 1 9
18 Kulkarni Shravani Anil 5 4 3 12
19 Kurhade Neha Ramnath 5 4 6 15
20 Magar Hrushikesh Balasaheb 5 1 0 6
21 Mankar Rishikesh Avinash 5 2 0 7
22 Pandit Bablu Ramashankar 5 3 3 11
23 Pandit Sumeet Hareram 4 4 4 12
24 Patil Shrushti Ramchandra 2 3 2 7
25 Patro Saikrishna 5 3 0 8
26 Pawar Shubhada Dhanajay 5 4 2 11
27 Poi Pradeep Kamalakanta 5 4 0 9
28 Rathod Chetan Saltan 5 3 1 9
29 Sharma Vivek Mahesh 4 3 4 11
30 Shirore Sakshi Sudhakar 4 4 1 9
31 Shukla Shruti Shyamsundar 5 4 3 12
32 Singh Namrata anoj 4 3 1 8
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33 Singh Pratik Ramprakat 4 4 6 14
34 Sonawane Aayush Dadasaheb 5 2 0 7
35 Sonawane Prasad Rajendra 5 2 1 8

Total 159 117 91 367
Average 4.542857143 3.342857143 2.6 10.48571429

Criteria > 60% >= 3 >=2.4 >=3.6

No. of Students 35 29 12

Ranking 3 2.485714286 1.028571429

Alignment Status Fully Aligned Fully Aligned Mostly Aligned

Action Taken/Suggestions:
● Teacher can continue to use the same methodology.
● Students can be motivated to practice real life situations.
● Teacher can continue with a Practical-oriented approach in the classroom.

Subject Teacher College Stamp Head of Department
(U.R.Yevole) (Dr. R.D.Naik)
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