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COMPUTER SCIENCE

Computer Science Theory III

Duration* Hours Max Marks:80

I. Answer any FIVE of the following : (5x2= 10 Marks)

1 ■ List the characteristics of database approach.

2. Explain the different clauses used with the select statement.

3. Define Stack.

4. What is binary relationship? Give an example.

5. Write the fields of a node in a linked list.

6- Write MAX() function with an example.

II. Answer any FIVE of the following : (5*6= 30 Marks)

7- Explain the disadvantages of file system in detail.

8. Explain data definition language with an example.

9. Write the algorithm for a) Pre-order traversal b) In-order traversal

10. Explain the NOT NULL Constraint and CHECK Constraint with an example.

11- Define queue. Write an algorithm to delete an element from the queue.

12. Explain the purpose of database system. Explain any two database users.

111. Answer any FOUR of the following : (4x10= 40 Marks)

13. Differentiate between the following with examples:

(a) Entity and attributes b) Primary and foreign key c) Super key and primary key.

14. Differentiate between the following:

(i) Physical data independence and logical data independence.

(ii) A normal file system and database management system.

15. Explain the following commands with an example

1. CREATE 2. INSERT 3. UPDATE



16. Explain different clauses used in the SQL query.

17- Define data structure. Explain

a) Primitive and Non-Primitive data structure

b) Linear and Non-Linear data structure with examples
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COMPUTER SCIENCE

Computer Science Theory - III: Object Oriented Programming Concepts in Java

Duration* Hours Max Marks:60

PART A

Answer any FIVE questions: (5*2= 10)

1) What are variables in Java? Give an example.

2) What is a vector? Give the syntax for creating vectors.

3) What is the use of the finally statement in exception handling in java?

4) What do you mean by running state in the life cycle of a thread?

5) What is the major difference between interfaces and classes?

6) What does the applet package contain?

PARTB

Answer any FIVE questions : (5x6= 30)

7) Explain the switch statement with syntax and example.

8) Explain the do while loop with syntax and example.

9) What are packages? State the benefits of organising classes into packages.

10) Explain the syntax of the APPLE T tag.

11- Distinguish between the following: a) Inheritance and polymorphism b) Dynamic

binding and message passing

12. Explain static members with the help of an example.

PARTC

Answer any TWO questions : (2x10= 20)

13. Explain: a) General structure of a java program b) Separators

14. Write a program to search for a given number in a one dimensional array using

binary search.

15. Write a note on: a) Overriding methods b) final variables, final methods and final

classes

t*********************************
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MICROBIOLOGY

Microbial Diversity

Duration:2 Hours Max Marks:60

SECTION-A

Answer the following strictly observing the internal choice provided: 4*5=20

UNIT 1

1) Write a note on species biodiversity.

OR

2) Write a note on exsitu method of conservation of microbial diversity.

UNIT 2

3) Write any five general characters of Rickettsiae.

OR

4) Write a note on Syphilis.

UNIT 3

5) List the features used for classification of fungi and write about Myxomycota.

OR

6) Write briefly about the cellwall of an eukaryotic cell.

UNIT 4

7) Write a short note on the symptoms and prevention of Ring spot Virus Disease.

OR

8) Write a short note on the transmission and prevention of Corona Virus.

SECTION - B

Answer the following strictly observing the internal choice provided: 4*10=40

UNIT1

9) Describe in detail Chemotaxonomy.

OR

10) List the methods used to measure microbial diversity and explain each one in

detail.



UNIT 2

11) Explain iifdetail -Microcystis and Spirulina.

OR

12) Explain in detail the general characters of prokaryotes.

UNIT 3

13) Explain in detail about Trichomonas with diagram.

OR

14) Explain in detail about Lichens.

UNIT 4

15) Write in detail about the oncogenic viruses.

OR

16) Explain in detail the Capsid Symmetry of bacteriophages.
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PHYSICS

Physics Theory III

Durations Hrs Max Marks:80

PART-A
Answer any TWELVE from the following: (12x1= 12 Marks)

1- What is transient state in a mechanical system executing forced oscillations?

2. Does viscous damping remain proportional to velocity under all conditions? Why?

3. Define phase velocity of a particle.

4. Define intensity of a wave.

5. Will a vibrating source always produce sound? Give reason.

6. What happens to the interference fringes in double slit experiment when one of the

slits is covered with a thin oiled paper?

7- What type of beam of light gives rise to a spherical wavefront?

8- What is the resultant intensity at a point when two waves of equal amplitudes interfere
constructively?

9. What will be the effect on fringes if monochromatic light is replaced by white light in
Michelson"s interferometer?

10. What type of fringes can be observered in Michelson's interferometer?

11- On what factors does the number of orders of spectra obtained in a grating depend?

12. Give the relation between grating element and number of lines per cm.

13. Define resolving power.

14- The Brewster’s angle for a certain medium is 50°. What is the refractive index of the

medium?

15- What is a polarimeter?

PART -B

UNIT I

Answer any TWO from the following: (2x8= 16 Marks)

16. a) Write the characteristics of Simple harmonic motion.

b) Describe Helmholtz resonator. And derive the expression for velocity of sound in air
using Helmholtz resonator. (2+6)



17. a) At what temperature the velocity of sound in air is double the velocity of sound in air,

at 0° C?.

b) Define Ultrasonics, Mach number and shock waves. Write notes on shock waves

and Mach number. (2+6)

18. a) A string is stretched under tension. How the velocity of transverse wave generated
depends upon tension and density of the material of the string.

b) Write a neat diagram of Kundt’s tube and derive the expression for the velocity of
sound in a Kundt’s rod. (2+6)

UNIT II

Answer any TWO from the following: (2x8= 16 Marks)

19. a) Why is central fringe bright in biprism ? Explain.

b) What is a biprism? With a neat labeled diagram explain the formation of interference
fringes in a biprism. (2+6)

20. a) Give the comparisons between the fringes produced by biprism and Lloyd’s mirror.

b) Explain with a ray diagram, the phenomenon of interference at a thin film due to
transmitted light and derive an exression for optical path difference. (2+6)

21. a) Write a note on colours of thin films.

b) Explain the interference due to a wedge shaped film and obtain expression for
fringe width. (2+6)

UNIT III

Answer any TWO from the following: (2x8= 16 Marks)

22. a) Draw a sketch showing the experimental arrangement for Fraunhoffer diffraction at
a single slit and label it.

b) What is a zone plate? Derive an expression for its focal length. (2+6)

23. a) Two students are separated by a 7 m partition wall in a room 10 m high. If both light

and sound waves can bend around obstacles, how is it that the students are unable to
see each other even though they can converse easily?

b) Explain the meaning of half period zones in case of a plane wavefront and show
that the radii of half-period zones are proportional to the square roots of the natural
numbers. (2+6)

24. a) Draw a labelled diagram showing the formation of extra-ordinary and ordinary

wavefronts in case of doubly refracting crystal when the optic axis is in the plane of
incidence and perpendicular to the refracting surface.

b) Give the theory of production of polarized light. How would you detect circularly
polarized light? (2+6)



PART - C

III. Answer any FOUR from the following: (4*5= 20 Marks)

25- A 0.5 kg cart connected to a light spring for which the force constant is 20.0 N m‘1

oscillates on a frictionless, horizontal air track. (A) Calculate the maximum speed of
the cart if the amplitude of the motion is 3 cm. (B) What is the velocity of the cart when
the position is 2 cm? (C) Compute the kinetic and potential energies of the system
when the position of the cart is 2 cm.

26. A stretched wire emits a note of fundamental frequency 35 Hz. When the tension is
increased by 0.5 kg wt, the frequency of fundamental rises to 40 Hz. Find the initial
tension also the length of the wire. Given: linear density of the wire as 1.33 x 10"3 kg

m‘1.

27. Two coherent sources are 0.18 mm apart and the fringes are observed on a screen 80
cm away. It is found that with a certain monochromatic source of light the 4th bright

fringe is situated at a distance of 10.8 mm from the central fringe. Calculate the
wavelength of the light.

28. in a Newton’s rings arrangement a source of light, emitting two wavelengths 600 nm
and 450 nm is used. It is observed that the m,h dark ring due to 600 nm coincides with

the (m+1)th dark ring due to 450 nm. If the radius of the curvature of the curved

surface of the lens is 0.9 m, find the diameter of the m,h dark ring for both

wavelengths.

29. Deduce the missing orders for a double slit Fraunhoffer diffraction pattern if the slit

width is 0.16 mm and they are 0.8 mm apart.

30. Calculate the thickness of double refracting plate capable of producing a path

difference of j between extraordinary and ordinary rays, A = 5890 A.
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PHYSICS

Wave Motion and Optics

Duration* Hours Max Marks:6°

PART -A

Answer any five questions, selecting minimum of one question from every unit: 5x9-45

UNIT I

1 a) Write the expression for the velocity of longitudinal waves through a fluid and

explain the terms used.

b) Derive an expression for the differential equation of wave motion. (2+7)

2 a) What is the Newton's formula for speed of sound in air and its value at NTP?

Give the equation for Laplace correction.

b) Derive an expression for the velocity of transverse vibrations of a stretched

string. (2+7)

UNIT II

3 a) Explain Lissajous figure when phase difference between two waves is

tt/4, 7r/2, 3tt/2

b) Obtain an expression for the resultant wave and its amplitude, when two

collinear waves with equal frequencies from harmonic oscillators superimpose.

(2+7)

4 a) Write the factors that affect the acoustics of a building.

b) What is reverberation? Derive Sabine's reverberation formula. (2+7)

UNIT III

5 a) Can white light produce interference? What is the nature of interference pattern

produced?

b) What is biprism? With a neat labelled diagram explain the formation of

interference fringes in a biprism. (2+7)



6 a) Why Newton’s rings are circular in shape? Which method is employed to obtain

coherent sources in Newton’s rings?

b) Explain the interference due to a wedge shaped film and obtain expression for

fringe width. (2+7)

UNIT IV

7 a) Define dispersive power of a grating? Give an expression for it.

b) What is meant by half period elements? How is rectilinear propagation of light

explained on the basis of wave theory? (2+7)

8 a) What is linearly and elliptically polarized light?

b) Give Fresnel’s theory of optical rotation. (2+7)

PART -B

Answer any three questions: 3*5=15

9 At what temperature will the velocity of sound in air be double of the velocity in air

at 22°C and 35°C.

10 The volume of the hall is 5900m3 and its total surface area of absorption of sound

is 200m2 and has absorption coefficient 0.4. Calculate the reverberation period of

the hall. What will be the reverberation time when an audience of 200 persons is

present?

11 In moving one mirror in Michelson interferometer through a distance of 0.1474 mm,

500 fringes cross the center of the field of view. What is the wavelength of light

used?

12 The rotation in the plane of polarization in a certain substance is 10° / cm.

Calculate the difference between the refractive indices for right and left circularly

polarized light in the substance A = 5893 A°.
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Medical physics

Durations Hours Max Marks:60

PART A

Answer any 5 questions: 5*3=15

1 Draw a labeled diagram of mouth.

2 Mention the ways in which heat loss takes place in human body.

3 What is MRI? Explain.

4 What is ultra sound imaging?

5 What is dose constrain?

6 Mention any three aims of personal monitoring.

Answer any 5 questions: 5*9= 45

7 Explain in detail about nature of sound. How does the human ear function?

8 Explain in detail the process of production of Image in human eye.

9 Explain in detail Radiography. How radiography is used in medical field?

10 How X rays are used in Medical field?

11 What are the somatic effects of radiations? Explain.

12 What are the Biological effects of radiation? Explain.
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Environmental Chemistry

Durations Hours Max Marks:60

PART A

I. Answer any FIVE of the following 5x2= 10

1 What are ozone depleting substances? Give one example.

2 How can acid rain be prevented?

3 What is E-factor?

4 Explain the role of Compact fluorescent lights in green energy.

5 What is carpooling? Explain.

6 Write any two objectives of environmental management.

PART B

II.Answer any FIVE of the following choosing at least one question from each Unit.(5x10= 50)

UNIT I

7 a. Explain the biogeochemical cycle of carbon

b. Explain the vertical structure of the atmosphere (6+4)

8 a. What are emerging pollutants? Explain taking any five examples.

b. Write a note on radioactive pollutants. (7+3)

UNIT II

9 Explain the case study of Designing of environmentally safe marine antifoulant.

(10)

10 How does earth maintain its temperature? (10)

UNIT III

11 a. Explain the types of Environmental Audits?

b. Write short notes on Environment protection act 1986. (5+5)

12 Explain the Environment Impact Assessment process (10)
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CHEMISTRY

Chemistry Theory - III: Analytical and Organic Chemistry - II

Duration: 2 Hours Max Marks:60

PART - A

I. Answer any SIX from the following

1 • Write the principle of turbidimetry.

2. What is electromagnetic radiation?

3. List the different types of exchange resins.

4. Write a note on efficiency.

5. What is heterolytic fission?

6. Explain the rearrangement reaction of carbenes.

7. Designate E&Z notation for

i. ii.

(2*6= 12 Marks)

8. What are the conditions for optical isomerism?

PART - B

H.Answer any SIX of the following choosing at least one question from each unit:
(6x8= 48 Marks)

UNIT I

9- a. Write a note on validation parameters.

b. A solution of thickness 3cm transmits 30% of incident light. Calculate the

concentration of the solution, given that molar absorptivity is 4000dm3mor* 1cm‘1

(4+4)

10 a. Explain the instrumentation and working of double beam spectrophotometer.

b. How is the concentration of sulphate ion determined by turbidimetry? (5+3)



UNIT II

11- a. Write a note on factors affecting solvent extraction.

b. Write a note on principle of Thin layer chromatography. (5+3)

12 a. Explain the following types of paper chromatography

i) ascending ii) descending

b. Write four applications of column chromatography. (4+4)

UNIT III

13. a. Write the mechanism of Perkin reaction.

b. How are arynes formed? Give an example. (5+3)

14 a. Write a note on Isotope labelling & Isolation of intermediate in identifying

reaction mechanism.

b. Explain the effect of catalyst in identifying reaction mechanism. (5+3)

UNIT IV

15- a. Write a note on Newman projections of ethane and state which conformation is

most stable.

b. Write the different Sawhorse conformations of 1,2 dibromoethane. (5+3)

16 a. Explain two methods of separation of a Racemic mixture.

b. Asssign R & S notation to the following.(4+4)

i. ii. iii. iv.

CH, CH, CHO NH,
H,CH,C—I—H HO—I—COOH H—|—COOH H—OH

OH i CH, CH,
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CHEMISTRY

Analytical and Organic Chemistry - II

Duration: 2 Hours Max Marks:60

PART -A

I. Answer any Six from the following (2*6= 12 Marks)

1- Define transmittance.

2. Define the term Turbidimetry.

3. What are the functional groups present in cationic exchange resins?

4. Define solvent extraction.

5- Give one method of formation of carbene.

6. How is the intermediate Spirodienone formed?

7- Draw the Newmann staggered conformation for ethane.

8. What is the racemic mixture?

PART -B

II.Answer  any SIX of the following choosing at least one question from each unit:
(6*8= 48 Marks)

UNIT I

9. a. With the neat diagram explain the instrumentation of Turbidimeter.

b. Explain the relationship between frequency, wavelenth and energy of

electromagnetic radiations.(5+3)

10 a. Explain the instrumentation and working of single beam spectrophotometer.

b. Explain chemical deviations from Beer-Lambert's law. (5+3)

UNIT II

11- a. Explain the mechanism of anion exchange resin.

b. Explain the criteria for the selection of mobile phase. (4+4)

12 a. Derive Nernst distribution law thermodynamically.

b. What are the properties possessed by a solvent used in extraction? (5+3)



UNIT III

13. a. Explain the mechanism of pinacol- pinacolone rearrangement ?

b. How are carbocations formed? (5+3)

14 a. Write the mechanism of Claisen - Schmidt reaction.

b. Explain the stability of alkyl carbanions. (5+3)

UNIT IV

15. a. Explain the relationship between optical activity, chirality & symmetry elements.

b. What are enantiomers? Explain with an example. (4+4)

16 a. Explain E & Z designations of geometrical isomers.

b. Draw the structures of Maleic acid & Fumaric acid. (5+3)
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BOTANY

Botany Theory III

Duration:3 Hours Max Marks:80

I. Answer any FIVE of the following : (5x2= 10 Marks)

1- What is an offset? Give an example.

2. What are Corolloid roots? What is its significance?

3. Name any two beverages with their botanical names.

4. List the types of Infloresences in the family Euphorbiaceae.

5. What is meant by Cruciform Corolla? Give an example.

6. Give botanical names of i) Oil palm ii) Sago

II. Answer any FIVE of the following : (5x6= 30 Marks)

7. Name the type of roots found in Avicennia, Jussiaea, Pepper. What is their

function?

8. Write on note on Adolf Engler and Karl Prantlei.

9. Mention the Divison, Class, Subclass, Cohort and family name of Sida acuta and

Mangifera Indica.

10. Write a short note on floral characters of family Asteraceae.

11-Mention the economically important plants under the family Mrytaceae with

common name and scientific name.

12. Explain the male flower and female flower of Gnetum with a labelled diagram.

III. Answer any FOUR of the following : (4x10= 40 Marks)

13. Describe the male cone of Pinus with a labelled diagram.

14. Explain the special types of inflorescence with example.

15. Give a comparative account of family Acanthaceae and Lamiaceae.

16. Give an account of diagnostic features of family Apocynaceae.

17. Give the diagnostic characters of family Papilionaceae.
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BOTANY

Plant Anatomy and Development Biology

Durations Hours Max Marks:60

I. Answer any Five of the following : (5*2= 10 Marks)

1 • Write the chemical composition of primary wall and middle lamella.

2. What are meristematic tissues? Where do you find them in plants?

3. What is fascicular cambium and intrafascicular cambium?

4. Draw the ground plan of T.S. of monocot stem.

5. Define Organogenesis. Mention its significance.

6. Define Totipotency.

7. What is unisexuality ? Give an example for unisexual flowers.

8. Name different types of ovule.

II. Answer any FOUR of the following : (4x5= 20 Marks)

9- Explain in detail about the living mechanical tisuue of plant body with their types and
functions.

10- Explain tunica corpus theory.

11- What are spring and autumn wood? Mention their differences.

12. Draw a neat labeled diagram of T.S. of dicot root.

13. Explain the development of microsporangia.

14. Explain helobial endosperm formation.

15. Draw a neat labelled diagram of a dicot embryo and a monocot embryo.

16. Define zoophily with their types and add a note on the features of entomophillous
flowers.

III. Answer any THREE of the following : (3x10= 30 Marks)

17. With the help of a neat labelled diagram explain the structure of xylem.

18. Discuss the genetic control of flower development using ABC model.

19. Write a note on nodal anatomy.

20. Mention the contributions of P. Maheshwari and B. G. L. Swamy.



21BOTE31 Reg No

CHOICE BASED CREDIT SYSTEM SEMESTER SCHEME

B.A./B.B.A./B.Com./B.C.A. Ill SEMESTER DEGREE EXAMINATION

NOVEMBER 2024

BOTANY

Community Forestry

Duration:? Hours Max Marks:60

I. Answer any Five of the following : (5x2= 10 Marks)

1 • Mention four benefits of forest.

2. How does forests effect the rainfall?

3. Define sustainability.

4. What is the relationship between ecotourism and local people?

5. Mention the role of NGO’s in forest organization.

6. What is tribal economy?

7. What is critically endangered species? Give an example.

8. What are endemic plants? Name any two endemic plants of the Western Ghats.

II. Answer any FOUR of the following : (4x5= 20 Marks)

9. Mention the conflicts between wildlife and humans.

10. what is the relationship between ecotourism and local people?

11- Explain the effect of deforrestration on nature.

12. Write a note on eimportance of forests in traditional farming.

13. Write a note on common property resources.

14. Mention the major feature of joint forest management.

15. Mention the effects of construction of dams on vegetation.

16. Write note on forest and resettlements of tribals.



III. Answer any THREE of the following :

17. Breifly explain the livestock economy of the forest.

18- Explain the causes of biodiversity loss in detail.

19. Give an account of differenr steps for forest conservation.

20. Comment on : i) Save Himalaya movement ii) Use of plastic

(3x10= 30 Marks)
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Quantitative Mathematics

Durations Hours Max Marks:60

PART - A

I. Answer any 8 questions . Each question carries 3 marks: (3x8= 24 Marks)

a. A paper mill produces two grades of paper namely X and Y. Owing to raw material

restrictions, it cannot produce more than 400 tons of grade X and 300 tons of

grade Y in a week. There are 160 production hours in a week. It requires 0.2 and

0.4 hours to produce a ton of products X and Y, respectively with corresponding

profits of Rs. 200 and Rs. 500 per tons. Formulate the above as an LPP to

maximize profit.

b. The standard weight of a special purpose brick is 5 kg and it contains two

ingredients B-j and B2, B-j costs Rs. 5 per kg and B2 costs Rs. 8 per kg . Strength

considerations dictate that the brick contains not more than 4 kg of B-| and a

minimum of 2 kg of B2 since the demand for the product is likely to be related to

the price of the block. Formulate the above problem as a LPP model.

c. State the transportation problem.

d. Convert the following unbalanced transportation problem into a balanced

transportation problem.

10

20

e. A person requires 10, 12 and 12 units of chemicals A, B and C, respectively for his

garden. A liquid product contains 5, 2 and 1 units of A, B and C respectively, per

jar. A dry product contains 1, 2 and 4 units of A, B, C per carton. If the liquid

50 60 20



product is sold for Rs. 3 per jar and the dry product is sold for Rs. 2 per

carton, Formulate the above as an LPP to maximize profit.

f. Find the maximum distance between two points on the perimeter of a rectangular

garden whose length and breadth are 150m and 100m .

g- If the side of a square is increased by 4 cm, its area increased by 140 sq.cm. Find

the side of the square.

h. Find the area of a right-angled triangle with hypotenus 70 cm and one side 20 cm.

i- Find the length of a rope by which a cow must be tethered in order that it may be

able to graze on area of 4856 sq.metres.

j- A room is 12 metres long, 9 metres broad and 8 metres high. Find the length of the

longest bamboo pole that can be placed in it.

k- If the capacity of a cylindrical tank is 1848m3 and the diameter of its base is 14 m,

then find the depth of the tank.

I- Two cubes have their volumes in the ratio 1:64. Find the ratio of their surface area.

PART -B

2. Answer any 2 questions. Each question carries 6 marks:

a. Solve the following by the graphical method.

Max Z = x + 3?/

subject to ,

x + y < 300

x — 2y < 200

x + y < 100

y > 200

x, y > 0

b. Use graphical method to solve the LPP.

Minimize Z — 3a? i + 2x2

Subject to

5a?i + a?2 > 10

a?i + a?2 > 6

Xj + 4a?2 > 12

a?i, a?2 > 0

(6x2= 12 Marks)

c. State the transportation algorithm.



d. Solve the transportation problem for minimization.

PART -C

3. Answer any 2 questions. Each question carries 6 marks: (6*2= 12 Marks)

a. Study the table given below and answer the questions that follow:

Total number of employees in different departments of an organization and

Percentage of females and males

Department Total No. of
Employees

Percentage of
Females

Percentage of
Males

IT 840 45 55
Accounts 220 35 65

Production 900 23 77
HR 360 65 35

Marketing 450 44 56
Customer service 540 40 I 60_____

a. What is the respective ratio of the number of females in Production department

to the number of females in the Marketing department?

b. What is the ratio of the number of females in the HR and Accounts departments

together to the number of males in the same department together?

c. What is the total number of employees in all the departments together?

d. The total number of employees in HR department forms approximately what

percent of the total number of employees in the Account department?

e. What is the total number of males in the IT and Customer Service department

together?



b. Study the following bargraph and answer the questions given below:

Production of Fertilizers by a Company (in 10000 tonnes) Over the Years

a. In how many of the given years was the production of fertilizers more than the

average production of the given years?

b. The average production of 2006 and 2007 was exactly equal to the average

production of which of the following pairs of years?

(i) 2010 and 2011 (ii)2009 and 2010 (iii)2008 and 2010 (iv)2005 and 2009

(v)2005 and 2011

c. What was the percentage decline in the production of fertilizers from 2007 to

2008?

d. In which year was the percentage increase in production as compared to the

previous year, the maximum?

e. What was the percentage increase in production of fertilizers in 2012 compared

to that in 2005?

c. Study the following pie-chart and the table given below carefully to answer the

questions:

Percentage-wise distribution of lecturers in 6 different subjects in a university,

Ratio of male to female lecturers

Total number of lecturers: 1600 Lecturers Males : Females
Mathematics 3 4
Education 5 3
Hindi 1 3
Chemistry 1 7

Physics 9 5
Zoology 7 9

a. Total number of lecturers (both male and female) in Hindi is approximately what

percent of the total number of female lecturers in Mathematics and Chemistry

together?



b. What is the difference between the total number of lecturers (both male and

female) in Zoology and the total number of male lecturers in Chemistry and

Education together?

c. What is the difference between the number of female lecturers in Zoology and

the number of male lecturers in Hindi?

d. What is the total number of male lecturers in the university?

e. What is the ratio of the number of female lecturers in Physics to the number of

male lecturers in Mathematics?

d. Study the following graph carefully and answer the questions that follow:

a. What was the ratio between the number of girls enrolled in School C in the year

2011 and the total number of girls enrolled in School A and School B together in the

same year?

b. In which school was the difference between the number of girls enrolled in the

years 2012 and 2008 minimum?

c. What was the approximate average number of girls enrolled in the year 2010 in

all the three schools together?

d. Total number of girls enrolled in all the three schools in the year 2008 was what

percentage of the number of girls enrolled in school C in the year 2011?

e. In which year was the total number of girls enrolled in all the three schools

together second highest?



PART -D

4. Answer any 2 questions. Each question carries 6 marks: (6x2= 12 Marks)

a. If each edge of a cube is increased by 50%, find the percentage increase in its

surface area.

b. A rectangular carpet has an area of 120 sq.metres and a perimeter of 46 metres.

Find the length of its diagonal.

c. The volume of a wall, 6 times as high as it is broad and 4 times as long as it is

high, is 12.8 cu.metres. Find the breadth of the wall.

d. Find the volume, curved surface area and the total surface area of a cylinder with

diameter of base 10 cm and height 20 cm.
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CHOICE BASED CREDIT SYSTEM

B.Sc. THIRD SEMESTER DEGREE EXAMINATION OCTOBER 2024

MATHEMATICS

Mathematics Theory III

Duration:3 Hours Max Marks:80

I. Answer any EIGHT of the following : (8x3= 24 Marks)

a- State and prove Sandwich theorem.

b. Prove that every convergent sequence is bounded.

c- Determine whether the series f + -y + -y + -y + is convergent or

divergent.

d. State Cauchy's root test for convergence of series.

e. Give an example of an absolutely convergent series.

f- Find the velocity of escape at the surface of Venus whose radius is 3800 miles and
acceleration of gravity at its surface is 0.85g where g = .OOGlmiles / sec?

g- Solve: (D3 — D2 — D + l)y = 1 + x2.

h. Solve : (1 + y2x)dx + (x2y + y)dy — 0

i- Find 'B' of the method of variation of parameters in solving (D2 + l)y — secx.

j- Solve:(Z)2 — 5P + 6)y = e4x.

II. Answer any EIGHT of the following : (8x7= 56 Marks)

a. Show that the sequence {Sn} where {S„} = yr + ^r+ +^r is convergent.

b. Prove that a necessary and sufficient condition for the convergence of a monotonic

sequence is that it is bounded.

c. Find the nature of the series (i) (ii)ZX |}” ■

d. ,
Test the behaviour of the series V r by using integral test.

,~2 ”(^<7”)

e. Solve : (2z + 3y - l)dx + (2x + 3>y + 2)dy = 0.



•f- Solve : y(x + y + l)do; + x(x + 3y + 2)dy = 0.

9- Find the orthogonal trajectories of the curves r = acos20.

h- Solve:z2?/2 + + Ity =

i- Solve by reducing to normal form: xy% + 2t/i + xy = 0.

j. Solve: (3D2 + D - 14)y = 8e2x + cosbx.
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CHOICE BASED CREDIT SYSTEM SEMESTER SCHEME

B.Sc. THIRD SEMESTER DEGREE EXAMINATION NOVEMBER 2024

MATHEMATICS

Mathematics Theory - III: Ordinary Differential Equations and Real Analysis -1

Durations Hours Max Marks:60

PART-A

I. Answer any 6 questions. Each question carries 2 marks: (2x6= 12 Marks)

a. Check whether the differential equation y(2xy 4- l)dx — xdy = 0 is exact or

not

b. Find the integrating factor to solve the differential equation
y(2x* I. 2 — xy+ l}dx + (x — y)dy = 0

c. Solve: (P  + l)y = 0.3

d. Find the particular integral of (P  + 4P + 4)y = e~2x2

e. Find whether the sequence {n sin } converges or diverges.

f. Check whether the sequence { } is monotonic or not.

g- Check whether the series -7- is convergent or divergent.
n3

h. Check whether the series (—1)"+1 is absolutely convergent.

PART -B

2. Answer any 2 questions. Each question carries 6 marks: (6*2= 12 Marks)

a. Solve: 3a: (x?/ — 2)cfa: 4- (x  4- 2y)dy = 02

b. Solve:(2y  4- Sxy — 2y 4- 6x)dx + x(x + 2y — l)dy = 02

c. Find the general and singular solution of y = px — p2

d. Find the orthogonal trajectories of the family of curves ex 4- e~y = c

PART - C

3. Answer any 2 questions. Each question carries 6 marks: (6x2= 12 Marks)

a. Solve :(P  - 13P 4-12)?/ = e-2* 4- 5ex2

b. Solve : (P  4- 5P 4- 4)y = x  4- 5a: 4- 4.2 2

c. Solve :(P  — 4P 4- 3)y = ex cos 2x2

d. Solve:o: ?/2 + 4a?yi + 2y = x.2



PART -D

4. Answer any 2 questions. Each question carries 6 marks: (6x2= 12 Marks)

a. State and prove comparison test for convergence of a series.

b. Prove that the sequence { cnverges to 0 by using the definition.

c. Check whether the following series are convergent or divergent.

(0 Z/n=l(^i + 4r) Sn=l ^+1

d. Check whether the following series are convergent or divergent.

V (n+2) 2

PART - E

5. Answer any 2 questions. Each question carries 6 marks: (6x2= 12 Marks)

a. Determine whether the series ^2+1n *s convergent or divergent using

integral test.

b. Determine whether the series ^2X1 (—l)n+1 >s absolutely convergent or

conditionally convergent.

c. Determine whether series 52X1 (-l)n 's conver9ent or divergent.

d. Determine whether the series is convergent or divergent.
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CHOICE BASED CREDIT SYSTEM SEMESTER SCHEME

B.Sc. THIRD SEMESTER DEGREE EXAMINATION NOVEMBER 2024

MATHEMATICS

Ordinary Differential Equations and Real Analysis -1

Duration:? Hours Max Marks:60

PART - A

I. Answer any 6 questions. Each question carries 2 marks: (2x6= 12 Marks)

a. Check whether the differential equation 2ydx + x(2 + x  y)dy = 0 is exact or*I.2

not.

b. Find the integrating factor to solve the differential equation

y(y + 2x — 2)dx — 2(x + y)dy = 0 .

c. Find the complementary function of (D  + 5D 4- 6)t/ = ex.2

d. Find the particular integral of (D  + 80)y = cos 8x.2

e. Find whether the sequence { ^_ 1'} converges or diverges.1

f. Check whether the sequence {1 + (—l)n} is bounded or not. Is it monotonic?

g. Check whether the series -y- is convergent or divergent.
n2

h. Check whether the series ^2X1 (~l)’l+1 jr >s absolutely converges.

PART - B

2. Answer any 2 questions. Each question carries 6 marks: (6x2= 12 Marks)

a. Solve: (y  - 2xy + 8x)dx — (x  — 2xy + 2)dy = 0.2 2

b. Solve:y cfa? + (3xy + y  — l)dy = 0.2 2

c. Solve:zp  — (1 + xy)p + y — 0.2

d. Find the orthogonal trajectories of the family of curves x  — y  = c.2 2



PART - C

3. Answer any 2 questions. Each question carries 6 marks: (6*2= 12 Marks)

a. Solve :(3Z?2 + D - 14)3/ = 13e2x.

b. Solve : (Z)2 — 4D + 3)t/ = x + 2.

c. Solve :(P3 - 3D2 + 3D - l)t/ = e*(® + 1).

d. Solve:#2^ — — 5y = sinflnx).

PART - D

4. Answer any 2 questions. Each question carries 6 marks: (6x2= 12 Marks)

a. Show that {rn} converges and converges to 0 if |r| < 1 .

b. Prove that the sequence {yzy } cnverges to 0 by using the definition.

c. Check whether the following series are convergent or divergent.
m V°° 1 (ihV00 -L-
'' ^n=l (4n+4n) ' ' ^n-l n+4

d. Check whether the following series are convergent or divergent.
©EXi-sfe L-r

(n2+2) 3

PART - E

5. Answer any 2 questions. Each question carries 6 marks: (6x2= 12 Marks)

a. Use the integral test to show that the p-series SJXi diverges if p < 1 and

converges if p > 1 .

b. Determine whether the series is absoluteIy convergent or

conditionally convergent.

c. Determine whether series (~l)n+1 is convergent or divergent.

d. Determine whether the series is convergent or divergent.
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STATISTICS

Calculus and Probability

Durations Hours Max Marks:60

Answer any THREE of the following : (3x2= 06)

1 • State Central Limit Theorem.

2. If X has a Standard Normal Distribution , then what is the distribution of X2 ?

3. What do you mean by Random sampling?

4. Give any two examples for long term trend.

5- What is seasonal variation? Explain.

Answer any FOUR of the following in not more than a page each : (4x6= 24)

6. Find lim /(#) and lim fix'), where
x->0 x—>1

j./ •>  J 2x + 3 if x < 0
J[X)~ [ 3(a? +1) if x > 0

7. When X~Exp(0) find the p.d.f of y=X(n).

8. When X~%2(n) prove that y ~ Gama(-J).

9. State and prove reciprocal property of F distribution.

10. How do you apply method of simple averages to obtain seasonal indices?Explain

11- How do you generate random observations from Uniform Distribution?

Answer any THREE of the following in not more than two page each : (3x10= 30)

12- Compute fQ2x2/y/(2 - x) ckc

13. Let X have Standard Cauchy distribution. Find the p.d.f of X2 and identify the

distribution.



14. If x1,x2,...,xn be a random sample from Normal population with mean fj. and

variance a2 then show that -75- ~ X2 (n-1) and also ® and are independently

distributed

15. Deduce the p.d.f of students t distribution with n degrees of freedom.

16. Briefly explain the characteristcs of autocorrelation and autocovariance.
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NUTRITION AND HEALTH EDUCATION

Food Adulteration

Durations Hours Max Marks:60

SECTION - A

Answer the following strictly observing the internal choice provided:

UNIT1

4x5=20

1) Write in detail about the health effects due to adulteration by chemical hazards.

OR

2) Define Food Adulteration. Give few examples of common foods that are

adulterated.

UNIT 2

3) Give the tests to detect adulterant in fruits and vegatables.

OR

4) How can you detect adulterant in food?

UNIT 3

5) Write on the importance of laboratory quality control.

OR

6) Write a note on the importance of ISI in food industry.

UNIT 4

7) Why do we need FSSAI licensing in food industry?

OR

8) How does FSSAI license improve the food standard of a product?



SECTION - B

Answer the following strictly observing the internal choice provided: 4x10=40

UNIT1

9) Write a note food additives. Add a note on contamination due to use of these

additives and their ill effects.

OR

10) What do you mean by food adulteration? Explain in detail on the types of

adulteration with relevant examples.

UNIT 2

11) Give methods of detection of adulterants in milk, oil, grain and sugar.

OR

12) What are the different means to adulterate a food? What is their effect?

UNIT 3

13) Write a detailed note on COPRA 2019. Add a note on how it is different from act

implemented In 1986.

OR

14) Write a note on I) Fruit Product Order ii) Milk and Milk Product Order

UNIT 4

15) What are the procedures carried out by the local authorities as per FSSAI?

OR

16) What is FSSA? Write on its salient features and their key provisions.



22NHEC301 Reg No
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NUTRITION AND HEALTH EDUCATION

Durations Hours

Introduction to Food Safety

Max Marks:60

SECTION - A

Answer the following strictly observing the internal choice provided: 4*5=20

UNIT 1

1) Explain the risks associated with cross-contamination in food preparation.

OR

2) Describe the importance of food packaging in protecting food from contamination.

UNIT 2

3) Explain the concept of food safety and its importance in public health.

OR

4) Describe the importance of safe food handling practices in preventing foodborne
illnesses.

UNIT 3

5) Explain the significance of food labels on processed foods.

OR

6) Explain the adulterants in honey, sugar and jaggery and give test to detect it.

UNIT 4

7) How do food laws protect consumers?

OR

8) Write on the role of ISO in maintaining food standard.

SECTION -B

Answer the following strictly observing the internal choice provided: 4x10=40

UNIT1

9) How does proper hygiene contribute to maintaining the freshness and safety of

food products ?

OR

10) a) Describe physical hazards that can compromise food safety. (5)

b) Explain how can you prevent contamination by physical hazard. (5)



UNIT.2

11) a) What is HACCP and what are its primary objective in the food industry? (5)

b) Explain the principles of HACCP. (5)

OR

12) Write in detail about natural food additives.

UNIT 3

13) What is adulteration? Give the consquences of adulterating a food. (3+7)

OR

14) Explain the causes and symptoms of Aflatoxin intoxication. What preventive

measures can be taken to avoid this? (6+4)

UNIT 4

15) Write in detail on i) Milk and Milk Product Order (MMPO) (5)

ii) Meat Products Order (MPO) (5)

OR

16) Write in detail on i)AGMARK ii) BIS (5+5)
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ZOOLOGY

Zoology Theory III

Duration:3 Hours Max Marks:80

I. Answer any FIVE of the following : (5x2= 10 Marks)

1- Name the respiratory organs among animals.

2. Define capsular hydrostatic pressure.

3. What is hypertension?

4. Draw a neat labelled diagram of Cardiac muscle fibre.

5. Define immunity.

6. Mention the different groups of vitamin B complex.

II. Answer any FIVE of the following : (5x6= 30 Marks)

7. Write a note on stenohaline & euryhaline animals. Give an example for each.

8. Comment on different branches of Physiology.

9. Explain the structure of a synapse.

10. Describe an intestinal villus and add a note on its functions.

11- What is furanose ring structure? Give an example.

12. Explain the different types of granulocytes.

III. Answer any FOUR of the following : (4x10= 40 Marks)

13. Explain the mechanism of thermoregulation.

14. Explain the role of Calcium during muscle contraction.

15. With a neat labelled diagram explain the strucure of human eye.

16. Give an account of biological significance of proteins.

17. Describe the mechanism of enzyme catalyzed reaction.
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ZOOLOGY

Molecular Biology, Bio instrumentation and Techniques in Biology

Duration:? Hours Max Marks:60

SECTION - A

Answer the following strictly observing the internal choice provided: 4x5=20

UNIT1

1) Explain the molecular structure of RNA.

OR

2) Write a note on polyribosome concept.

UNIT 2

3) What are post translational modifications? Mention its significances.

OR

4) Differentiate between Inducible and Repressor operon.

UNIT 3

5) What is the principle of centrifugation? Give a short note on the different types of

centrifugation techniques.

OR

6) What is the principle of confocal microscopy? Mention its applications?

UNIT 4

7) Comment on the principle of southern blotting.

8) Write a short on SDS-PAGE.

OR



SECTION - B

Answer the following strictly observing the internal choice provided: 4x10-40

UNIT1

9) Give a brief account of protein synthesis in prokaryotes.

OR

10) Comment on a)Codon b)Anticodon c)Wobble Hypothesis.

UNIT 2

11) Explain the concept of RNA editing. Explain the concept of gene silencing through

RNAi

OR

12) What is ubiquitination? Give a detailed explanation on its role in intracellular

protein degradation.

UNIT 3

13) Briefly explain Gas chromatography, Thin layer chromatography and High

performance liquid chromatography.

OR

14) What is the principle of light microscopy? Differentiate between dark field

microscopy and phase contrast microscopy.

UNIT 4

15) Give a detailed account of pH meter.

OR

16) Give a detailed account of Colorimeter.
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ZOOLOGY

Molecular Biology, Bio instrumentation and Techniques in Biology

Durations Hours Max Marks:60

SECTION-A

Answer the following strictly observing the internal choice provided: 4x5=20

UNIT1

1) Define genetic code. List any five characteristics of genetic code.

OR

2) Explain the steps involved in the initiation process of Eukaryotic translation.

UNIT 2

3) Explain the role of Histone modifications and DNA methylation.

OR

4) Draw the structure of proteasome and give a short note on protein degradation.

UNIT 3

5) Define chromatography. What is thin layer chromatography? Mention its

applications

OR

6) What is the principle of transmission electron microscopy? Mention its

applications?

UNIT 4

7) Write a brief note on Western blotting technique.

OR

8) Write a short note on spectrophotometer.



SECTION -B

Answer the following strictly observing the internal’ choice provided: 4x10=40

UNIT1

9) Explain in detail the initiation process of transcription in Eukaryotes.

OR

10) With a neat labelled diagram explain the Watson and Crick Model of DNA.

UNIT 2

11) Explain how gene regulation is controlled and checked at pre and post

transcription.

OR

12) Explain post-translational modifications. What are its purpose, advantage and

significances? .

UNIT 3

13) Explain the principle and different types of centrifugation.

OR

14) What is the principle of light microscopy? Mention the various types and

applications of light microscopes.

UNIT 4

15) Explain the principle and protocol of SDS-PAGE.

OR

16) Explain in detail the instrumentation and calibration of pH meter.
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ZOOLOGY
Zoology and Entrepreneurship

Time; 3 Hrs.Max. Marks: 40

PART A

Answer any FIVE from the following: 2X5 =10

1. Define Apiculture andwhy it is important?

2. Name two economically important honey bee species.

3. Give a systematic position of honey bee.

4. Mention any two aquarium fishes.

5. What is Mulberry silk?

6. What role does a filter play in an aquarium ecosystem?

PARTB

UNIT- I

Answer the following: 10x1=10

7. Explain the life cycle and roles of different members in a honeybee colony.
OR

8. Discuss products of apiculture.
UNIT-II

Answer the following: 10x1=10

9. Describe the process of setting up of a new freshwater aquarium.
OR

10. Enumerate on feeding and transport of aquarium fishes.

UNIT-III

Answer the following: 10x1=10

11. Explain the life cycle of the silkworm and its significance in silk production.
OR

12.Describe  the process of silk rearing and the conditions necessary for
successful silkworm farming.

*****************
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Zoology and Entrepreneurship
Time: 1 Hrs.Max. Marks: 40

Answer any Twenty Questions:

1. An example for exotic game fishes that has been introduced in India?
1. Guppy
2. Molly
3. Trout
4. Golden Fish

2 is the assimilation by living organisms of food materials that enable them
to grow, maintain themselves, and reproduce.

1. Digestion
2. Nutrition
3. Excretion
4. Reproduction

3 results in incomplete digestion of food in the fish.
1. Reduced feeding
2. Overfeeding
3. Live feed
4. Artificial feed

4 is the main source of nitrogen and essential amino acids in fish feeds.
1. Dietary proteins
2. Globular proteins
3. Fibrous proteins
4. Membrane proteins

5.Phylloquinone  is an
1. Water soluble Vitamin
2. Vitamin A
3. Fat soluble vitamin
4. Vitamin D

6. Cobalt is an
1. Macro-mineral
2. Oxides
3. Halides
4. Micro-mineral



7. Fish feeds contain about moisture.
1.12-14%
2. 8-10%
3. 5-7%
4. 8-11%

8. Fats are predominantly composed of
I. Glycerol
2. Fatty acids
3. Trigylcerides
4. Glycerides

9. What is left after the determination of the moisture, protein, fat, ash and fibre is called 

1. Moisture
2. NFE
3. Ash
4. Trace elements

10. Fishes are not fed how many days prior to the transportation?
1.5 days
2. 1-2 days
3. 6 days
4. 2-4 days

11. Newly hatched fish are called
l.Seed
2. Fingerlings
3. Juveniles
4. Sac Fry

12 are used to remove dirt and fish waste from the bottom of the
transport container.

1. Pump
2. Siphon Tube
3. Suction tube
4. Filter paper

13. The polythene to be chosen for the live fish export should satisfy the needs like,
1. High oxygen retain ability
2. Tensile strength
3. Tearing strength
4. All of the above

14. Thermocol boxes are also called as
I. Packing box
2. Corrugated box
3. Styrofoam box
4. Cardboard box



■ u \

15. Antibiotic used to reduce damage to the fishes is
I. Quinolones
2. Tetracycline
3. Penicillin
4. Lincomycins

16.The  glass-sheets of aquarium is sealed by
1. Agar Glue
2. Polysulfide sealant
3. Silicon Sealant
4. Flour Glue

17. Chemical filter uses the absorptive properties of
1. Nylon
2. porous asbestos
3. activated carbon
4. ammonia

18. The planting stick is made of
1. Polyester
2. Metal strip
3. Aluminium
4. Cast iron

19. An example for rooted plants
1. Fontinalis sp.
2. Hydri I la sp.
3. Ceratophyllum sp.
4. Vallisneria sp.

20. The ornamental fishes should be given a bath in
1. KMnO4
2. CuC13
3.NaOH
4. NH4OH

21 serve as biological carriers for the absorption of the fat soluble vitamins
A, D, E and K.

1. Carbohydrates
2. Proteins
3. Water soluble vitamins
4. Lipids



22. Some fish foods contain additives such as to artificially enhance the
color of ornamental fish.

I. Beta carotene
2. Chlorophyll
3. Anthocyanin
4. Betalains

23. Tubifex worms is an example for
1. Artificial feed
2. Pellets
3. Live feed
4. Flakes

24. The measure of the alkalinity or acidity of water is expressed by
1. Turbidity
2. Salinity
3. pH
4. Hardness

25 Is used to cover the edges of the aquarium.
1. Tape
2. Caulking gun
3. Cello tape
4. Duct tape
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Endocrinology
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SECTION -A
Answer the following strictly observing the internal choice provided: 4x5=20

UNIT1

1) Mention the general functions of hypothalamus. Name the hormones released by

the anterior pituitary gland.

OR

2) Differenitate between the functions of endocrine glands and neurons.

UNIT 2

3) What happens if the levels of prostaglandins are too high?

OR

4) Write a short note on adrenal gland.

UNIT 3

5) Write any five features of Hypoglycemia.

OR

6) List the symptoms of Hyperinsulinism in infants and Older children.

UNIT 4

7) List any five features of Biological Rhythms.

OR

8) Write any five features of jet lag.



SECTION - B

Answer the following strictly observing the internal choice provided: 4x10=40

UNIT1

9) Explain hyperpituitarism with an example. Describe the mode of action of

somatostatin and somatotropin.

OR

10) What is Circardian rhythm? Explain with reference to the the pineal gland function.

UNIT 2

11) What is hypothyroidism? Comment on its symptoms.

OR

12) Give a detailed account of parathyroid gland.

UNIT 3

13) Give an account of Gastrointestinal hormones.

OR

14) Describe the roe of Insulin and Glucagon in regulating blood sugar.

UNIT 4

15) Explain the functions of sleep. Add a note on clinical significances of sleep.

OR

16) With a neat labelled diagram explain the structure of SCN.


