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1. All questions ai¢ compulsory an

2. Tigures to the nght indicate full marks.

3. Useof calculator 18 allowed.
4. Draw the neat diagram wherever

t each of the following.

( ' Instructions to the candidates:
d carry equal marks.

necessary.
Q.1 A) Attemp (1 Mark each) '
i) Define modulation.

ii) What is resonant antenna?

d for mobile communication? ' |
| | i

modulator.
!
(2 Mark each) i

iii) Which frequency range is use

iv) List active components used in balanced

£ the following.

B) Attempt each 0 ’
g modulation and Digital modul

i) Compare® analo

ii) State app11cat10n 0

ation.

f space wave propagatlon
of sky wave propagation.

jii) Define virtual height and skip distance
iv) If the operatmg frequency of antenna is 1MHz then what is its mechanical length?
Q.2 Attempt any three of the following. ‘ (4 Mark each)

i) Compar® TDM with FDM. |

i) Write 8 note on Doppler Radar.

i) Write advantage and disadvantage of synchronous detector.

iv) Define the following antenna parameters

~ T Radiation R i : :

| ) Band width 11)f 1? jation Resistance i) Beam Width  iv) Directive Gain
; of the 1o owmg
-,% Q.3 Attempt 22 any tWO (6 Mark each) -
| i) What is the ¥ inciple used for balanced modulator? Explain the working of o

odulator using FETs with neat diagram.
uction of rhombic antenna. Draw its radiation pattern

xplain constru

i) EX
aw the blOC

i) Dr

k diagram of delta modulation and explain its operation.

P.T.O.



Q.4 Attempt any two of the following.

i) -With the help of block diagram explain mobje receiver . (6 Mary each)

i) What is an ionosphere? Using neat diagram explain how the g;
i

; fferent
an ionosphere used for wave propagation. la.yers ot

iii) What is PCM? State the adv'antages and disadvantages of PCM

Q.5 Attempt any one of the following questions,

. ‘ 2
i) Draw the block diagram of phase shift method of sg (12 Mark ¢acny

Derive expression for its output. Write its advantages and disad
o 5 1Sadvan
ii) a) Explain effect of ground on antennag, tages.

b) Explain digital communication System suitab]e block dj
lagram.

okt kk gy
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Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce,

Baramati.

(Autﬂnomoﬁs)

Affiliated to Savitribai Phule Pune University, Pune.

T. Y. B. Sc.

ELECTRONICS

USEL362: Embedded System Design
(2022 Pattern)

Time: Two Hours (No. of Credits 03) Max Marks: 60

Instructions to Candidates:

1. All Questions are compulsory. ;

2. Neat Labeled Diagrams must be drawn whenever necessary
3. Use of calculator is allowed
4. Figures to the right indicate full marks

Q1. (A) Attempt each of the following. (1 Mark each)

(i) What is SBC? ‘

(ii) Write the data type for any single bit of portl.

(iii) What is the function of Router in network access devices of SBCs.

(iv) List any two features of Python.

(B) Attempt eaﬁh of the following. (j‘ Marks each)
(i) Differentiate between C and Embedded C.

(ii) Write any four features of Arduino microcontroller.

(iii) Draw the TMOD register in 8051 microcontroller.

(iv) What is the use of functions in programming?

P.T.O.




Q2. Answer any three of the following. (4 mays each)
(i) Write an 8051 ¢ Program to toggle only bit P,

0, mode 1 (16 bit) to create the delay.

(i) Explain 8051C data types and their functions

(ii) Write a note on Arduino UNO microcontro]ler board.
(iii) Write a Python program for addition and subtraction of twyg numbers.
Q4. Answer any two of the following (6 maryg each)

Qs. Answer any one of the following (
| - 12 mayyq
’ [13 eaCh
(1) Write an 8051 C program tq display TYBSc” oy LCD With the Neceggy )
r
diagram ’ ettt
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Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Autonomous)
Affiliated to Savitribai Phule Pune University, Pune
T.Y.B. Sc. : -
ELECTRONICS

Semester VI

USEL363: Power Electronics

- _ (2022 Pattern)
Time: 2 Hours ~(No. of Credits 03) Max marks: 60.

Instructions to the candidates:
L. All questions are compulsory.
II. Neat labeled diagrams must be drawn wherever necessary.
. Use of calculator and log table is allowed.
IV. Figures to the right indicate full marks.

Q.1 (A) Attempt each of the following. (1 Mark each)

(i) Define power electronics.

(ii) Draw symbol of Enhancement MOSFET.

(iii)Write the principle of on-off control of AC voltage controller.
(iv)List the types of microelectronic relays.

(B) Attempt each of the following. , (2 Marks each)

(i) What is inverter? Give its types.

(ii) Draw transient model of power BJT.

(iii)Write down the general classification of DC power supply.
(iv)Draw practical characteristics of switch. |

Q.2 Attempt any THREE of the following. (4 Marks each)

(i) With the help of circuit diagram and output waveforms explain the working of phase
angle control with resistive load.

(ii) Write a note on IGBT.

(ifi)Differentiate single phase and three phase supply.

(iv)What is SMPS? State the advantages of it.

P.T.O
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Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
Empowered Autonomous

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

USES364: Environmental Statistics
(2022 Pattern)

Time Allowed: 2.00 Hrs. Max Marks: 60
Instructions:

1)All questions are compulsory.

2) Figures to the right indicate full marks.

3) Use of scientific calculator is allowed.

4) Symbols and abbreviation have their usual meaning.

Q.1) Attempt each of the following : [1 each]
A) In each of the following cases, choose the correct alternative:

i) The mid value of the class 120-130 is

a) 135 b) 125 c) 120 d) 110

ii) For testing human blood group, which method of sampling is used?
a) SRSWOR b) SRSWR c) Stratified sampling d) Systematic sampling.

iii) Probability is always lies between
a) -ltol b) -00 to © c) Otoco d)0tol

iv) Range of correlation coefficient is _
a) -1tol b) -0 to c) Otooo d)0tol

B) Define the following: [2 each]

i) Impossible event
il) Sample space
i) Class width

iv) Range
Q.2) Attempt any three of the following. [4 each]
i) Draw histogram and frequency polygon for the following frequency
distribution:
Class 0-5 5-10 10-15 15-20 20-25
Frequency | = 5 20 15 36 R

ii) Explain simple random sampling with and without replacement.
iii) Describe the relation between raw and central moments.
iv) Let us consider the heights of 40 students selected at random from among those
studying in a certain college.
144,120,132,130,163,140,135,160,155,175,132,150,162,142,151,138,
162,145,128,155,146,145,125,140,144,147,136,143,148,165,156,
155,158,156,155,151,163,153,157_ 138,
Prepare a continuous frequency distribution of above data
[P.T.O]



Q3 Attempt any TWO of the following,

current using two transistor mode] o
(iii)What is UPS? Explai

State its advantages and disadvantages.

- Q4 Attempt any TWO of the following.

(i) Explain the working of single phase dual converter. Draw the wavefo
resistance for 30° firing angle of SCR.
(ii) Describe switchin

- Explain induction motor drives. Write t
of AC motor.

Q5 Attempt any ONE of the following. (12 Marks each)
(i) a) State the various types of thyristors. Djg

cuss the classifi
circuits.

cation of power. electronjcs
b) What is reverse recovery time?

the rate of fall of the diode curr.
(i) How diode rectifiers are differ th

The reverse recover

. Y time of g diode ig te =
entis'di/dt = 304 / '

Ks. Calculate 1) Qrr

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

USES364: Environmental Statistics
(2022 Pattern)

Time Allowed: 2.00 Hrs. Max Marks: 60
Instructions:

1)All questions are compulsory.

2) Figures to the right indicate full marks.

3) Use of scientific calculator is allowed.

4) Symbols and abbreviation have their usual meaning.

Q.1) Attempt each of the following : [1 each]
A) Ineach of the following cases, choose the correct alternative:

i) The mid value of the class 120-130 is

a) 135 b) 125 c) 120 d) 110

ii) For testing human blood group, which method of sampling is used?
a) SRSWOR b) SRSWR ¢) Stratified sampling ~ d) Systematic sampling.

iii) Probability is always lies between
a) -ltol b) -0 to c) Otooo d)0Oto 1

iv) Range of correlation coefficient is ‘
a) -1tol b) -00 to o c) 0too d)0tol

B) Define the following: [2 each]

i) Impossible event
i) Sample space
iif) Class width

iv) Range _
Q.2) Attempt any three of the following [4 each]
i) Draw histogram and frequency polygon for the following frequency
distribution:
Class 0-5 5-10 10-15 15-20 20-25
Frequency | =~ 5 20 15 36 B

ii) Explain simple random sampling with and without replacement.
iii) Describe the relation between raw and central moments.
iv) Let us consider the heights of 40 students selected at random from among those
studying in a certain college.
144,120,132,130,163,140,135,160,155,175,132,150,162,142,151,138,
162,145,128,155,146,145,125,140,144,147,136,143,148,165,156,
155,158,156,155,151,163,153,157, 136.
Prepare a continuous frequency distribution of above data
[p.T.O]
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Class : T.Y.B.Sc
Subject-Electronics
Semester:-VI
Course Code:-USEL-364

Course Title:- NanoElectronics
(2022 Pattern)
(No. of Credit 03)

[Max marks: 60

Time: 2.00 hours]

Instructions to the candidates:

1) All questions are compulsory.
2) Neat labelled diagrams must be drawn wherever necessary

3) Use of calculator and log table is allowed.
4) Figures to the right indicate full marks.

Q 1. (A) Attempt each of the following (1 Marks each)
i) Define time scale.
ii) Write importance of nano electronics.
iii) Define mobility.
iv) State paulis exclusion principle.

(B) Attempt each of the followmg (2 Marks each)

i) What is hall effect.

ii) State uncertainty principle.
iii) What is the role of nanotechnology in electronics?

iv) Give expression cyclotron frequency.



- Total No. of Pages: 2
Anekant Education Society’s
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Class : T.Y.B.S¢
Subject-Electronics
Semester:-VI
Course Code:-USEL-364

Course Title:- NanoElectronics

(2022 Pattern)
(No. of Credit 03)

Time: 2.00 hours] [Max marks: 60

Instructions to the candidates:
1) All questions are compulsory.
2) Neat labelled diagrams must be drawn wherever necessary.
3) Use of calculator and log table is allowed. '
4) Figures to the right indicate full marks.

Q1 (A Attempt each of the following - (1 Marks each)
i) Define time scale.
ii) Write importance of nano electronics.
iii) Define mobility.
iv) State paulis exclusion principle.

(B) Attempt each of the followmg (2 Marks each)
i) What is hall effect. a

ii) State uncertainty principle.

iii) What is the role of nanotechnology in electronics?

iv) Give expression cyclotron frequency.



Q2. Attempt any three of the
1) State de-

following.
broglie assumption.

ii) Discuss the electron transport in nanostructure
iii) Write Maxwell equation in differential form.
1v) Explain wave particle duality of light.

Q3. Attempt any two of the following,
i) Derive an €xpression for wave equation of H.
ii) Discuss in detail fermi dirac statistics,
iii) Explain concept of quantum well.

Q4. Attempt any two of the following.
1) Write short note on density of state.
i) Describe the construction o

iii) State and prove poynting theorem.

Qs. Attempt any one of ¢
i) Determine skin de
ii) Derive equation

he following.

f resonant tunneling diode with pro

pth of copper at 60Hz, IMHz and 30GHz,
for Schrodinger time independent.

(4 Marks each)

per diagram.
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Anekant Education Society’s

Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
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ELECTRONICS
Semester VI 2
USEL 365: Mathematical Methods and Circuit Analysis using MATLAB

(2022 Pattern)
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Instructions to the candidates:
1) All questions are compulsory. :
2) Neat labelled diagrams must be drawn wherever necessary. .
3) Use of calculator and log table is allowed.
4) Figures to the right indicate full marks.

Q.1 All questions are compulsory.

1. What is the function of Transpose operator? 1]
2. Define modeling. - - -
3. Whatis ‘clc’ commandin MATLAB? [1]
4. Write the function of % symbol used in MATLAB? ' [1]
5. Write MATLAB commands to label X & Y axis in graph. 2]
6. Define Laplace transform. Write expression for laplace transform. [2]
7. Compute outputof following MATLABprogram: [2]

>>a="7; | '

> E=3:

>>d=[1,a+E,4,E*]
8. Write the main difference between the command “who’ & ‘whos® 2]

Q. 2 Answer any three questions.

1. Explain ‘While-end’ loop used in MATLAB with suitable example. - - 4]
2. Find Laplace transform of cos ot and sin ot. [4]
3. Write a note on script file. [4]
4. Expand the function as partial function. _ [4]
F(S)=2s+5
s*+55+6

P.T.O



Q.3 Answer any two questions.

1. Findinverse Laplace transform of F(s) = (S5+3). Write MATLAB command
to evaluate it. :

i (S§+1)? [6]
2. Explain plot command in MATLAB with colorand type of marker options, [6]
3. Explainthe followingMATLAR commands/ functiong.

[6]
a) diag b) Meshgrid ¢) Title

d) colormap e) grid f) linespace

Q. 4 Answer any two questions.

1. What is the function of ‘eye’, ‘zeros’ & ‘ones’ command? Using these tommands create

4 X 5 matrix in which the first two rows are 0’s & next two rows are 1%

(6]
Write the MATLAB program that will find the following eXpression. [6]
=1l tldls g '
11 21 3| Y
3.

Find the laplace transform of gerjeg RL circyit,

Q.5 Answer any one questionps,




Total No. of Questions: 5 Total No. of Pages: 1
Anekant Education Society’s '

Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Autonomous)

T.Y. B.Sc. (Electronic Science)
USEL366: Industrial Automation Systems

(2022 Pattern) Paper-VI
Time: 2 Hrs] [Max marks: 60

Instructions to the candidates:
1) All questions are compulsory.
2) Neat labelled diagrams must be drawn wherever necessary.
.3) Use of calculator and log table is allowed.
4) Figures to the rz':ghz‘ indicate full marks.

Q. 1) All questions are compulsory.

a) What is Seebeck effect? 01)
b) What is Dead time element? (01)
¢) Define discrete state of the process. (01)
d) Draw symbol of solenoid in ladder. (1)
e) Write two parameters of thermistor. (02)
f) What is active transducer? Give one example. (02)
g) What is continuous control mode? (02)
h) State in brief about Tran conductance amplifier. (02)
Q. 2) Attempt any THREE. (12)

a) Draw and explain LVDT.
b) Draw instrumentation amplifier with three op amp circuit and explain it.
¢) Write note on “Hall Effect”. '
d) Explain two position mode in detail.
Q. 3) Attempt any TWO. | (12)
a) Write note on “Shielding and grounding™. A
b) Which are the functional elements of instrument. Explain them in brief.
¢) Explain process lag and self regilation.
Q. 4) Attempt any TWO. : (2
a) Draw and explain “Optical encoder and Thermocouple” in brief.
b) State and explain control system parameters.
¢) Write in detail about proportional derivative control mode.
Q. 5) Attempt any ONE. 12)
A. i) Explain error and control parameter range. _
ii) Explain single channel data acquisition system.

B. i) State and explain proportional integral control mode and its applications.
ii) State and explain proportional control mode with direct and reverse action.
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Exam. Seat No.
Total No. of Questions: 05 ‘ Total No. of Pages: 01
Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Autonomous)
Affiliated to Savitribai Phule Pune University, Pune
T.Y.B. Sc
Zoology
Semester-V
USZL 351: Animal Systematics and Diversity-V
' (2022 Pattern)
Time: Two Hours No. of Credits:03 Max. Marks: 60
Imstructions to the candidates:
i All guestions are compulsory
BE. Direiv reat labelled diagram wherever necessary
i All guestions carry equal marks.
Q-1 (A)Attempt each of the following. (1 Mark each)

1) What is the spongococl in sponges?
11) What is the function of the osphradium in Pila?
1ii) What is the function of Jacobson’s organ in Calotes?
1v) What is function of tentacle in Pila?
(B) Attempt cach of the following. _ (2 Marks each)
1) What is a medusa in coclenterates?
1i) What is pseudo-metamerism in Annelida?
1ii) What is the ctenidium in Pila? '
1v) Enlist importance of coral reefs.

Q.2 Attempt any three of the following. (4 Marks each)
1) Female reproductive system of Calotes.
11) Heart of Scoliodon. ’

1i1) Aquatic respiration in Pila.
1v) Lateral line system in fishes.

Q.3-Attempt any two of the following. ' (6 Marks each)
1) What is a canal system? Explain the different types of canal systems in sponges.
ii) Describe in female reproductive system of Pila.
iii) Explain the different sensc organs of Calofes.

Q4 Attempt any two of the fo]luﬁing. (6 Marks each)
1) Explain the systematic position and external characters of Calotes.

1) What is a dental formula? Explain dentition in mammals based on attachment of tooth.
iii) Explain the evolution of kidney.

Q.5 Attempt any one of the following.
1) Describe the digestive system and associated glands of garden lizard
1) Explain the systematic position, habit, habitag and extemal characters of the apple snail

(12 Marks each)

.#t-mn:t--
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~ Anekant Education Society's
Tuljaram Chaturchand College of Arts, Science & Commerce, Baramati
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T. Y. B. Sc.
ZOOLOGY
Semester-V
USZL-352: Mammalian Histology
(2022 Pattern)
Time: Two Hours (No. of Credits 03) Max. Marks: 60

Instructions to the candidates:

i All quzestions are cumpuls ary : ‘
ii. Neat labelled a’mgi ams must be drawn wherever necessary.
iii. Figures to the right indicate full marks.

Q.1. (A) Attempt each of the following: [1 mark each]

i. Define histology. -

i. Give any two applications of histology.
iii. Define tissue.

iv. Give the types of WBCs.

(B) Attempt each of the following: [2 marks each]

o

i. Enlist any four functions of epithelial tissue.
ii. Give the function of ligament.

iii. Give the function of muscle tissue.

iv. Enlists the types of mucosa papillae.

— s

Q.2. Attempt any three of the following: ' [4 marks each]

i. Describe simple cuboidal epithelial tissue in brief.
ii. Write short note on scope of histology.
iii. Sketch and label V.S. of skin.
iv. Describe T. S. of vein.

Q3. Attempt any two of the following: | [6 marks each]

. Describe compound epithelial tissue in detall
ii. Describe L.S. of kidney.
iii. Describe histological structure of adrenal gland.

Q4. Attempt any two of the following: : [6 marks each]

i. Describe connective tissue in detail.
ii. Describe T.S. of oesophagus.
iii. Describe histological structure of ovary.

Q.5. Attempt any one of the following: [12 marks each]

i. Discuss on histology of adenohypophysis.
ii. Discuss on fluid connective tissue.

B YO el e
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Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Autonomous)

Affiliated to Savitribai Phule Pune University, Pune
Class: T. Y. B.Sc.

Subject: Zoology
Semester V
USZL. 354: Environmental Biology and Toxicology
; 2022 Pattern
Time: Two Hours (Credits 03) Max. Marks: 60
Instructions to the candidates:
i) All questions are compulsory.

ii) Neat labelled diagrams must be drawn wherever necessary.
ii7) Figures to the right side indicate full marks.
Q1. (A) Attempt each of the following (1 Mark each)
1) Define cnvironmental biology.
1)) Give scope of environmental biology.
iii) Define pollution.
1v) Define population size. _
(B) Attempt each of the following (2 Marks each)
1) What are toxicants? Enlist its types.
ii) Define LDsq and LCso.
1i1) Give scope and branches of toxicology.
1v) Define ecosystem and enlist its biotic and abiotic components.
Q2. Attempt any three of the following (4 Marks each)
1) Write a short note on effects of pcshcldm on public health.
11) Write a short note on acid rain.
1ii) Write a short note on carbon emission market.
1v) What is population explosion? Comment on its causes and effects.
Q3. Attempts any two of the following (6 Marks each)
i) What is ecological pyramid? Explain its types. _
i1) Explain energy flow in ecosystem.
iii) Write a note on forest conservation.
Q4. Attempts any two of the following (6 Marks each)
i) Explain population growth models. :
ii) Explain the various factors affecting the toxicity.
1ii)) What is ecosystem? Explain its typcs wwh examples. ,
Qs. Attempts any one of the following ‘ (12 Marks each)
1) Explain causes of water pollution and its remedies.
i)) What is wildlife conservation? Describe in detail various wildlife conservation
measures. s

t*'*xox;*#_’.
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Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Autonomous)
Affiliated to Savitribai Phule Pune University, Pane
T.Y. B. Sc
Zoology
Semester-V
USZL 355: Parasitology
(2022 Pattern)

Time: Two Hours No. of Credits:03 Max. Marks: 60

Imstructions to the candidates:
i All guestions are compulsory

il Draw neat labelled diagram wherever necessary
i All questions carry equal marks.

Q.1 (A)Attempt each of the following. (1 Mark each)
1) Define Parasitology
ii) Define Reservoir host
1i1) Write any two effects of parasites on host
1v) Enlist any two vaccines used against Corona (COVID-19)

(B} Attempt each of the following. (2 Marks each)
1) Wiite any two branches of Parasitology
11) Write any two advantages of Parasitism
1ii) Define Host specificity& enlist its types
iv)Write any two symptoms of Dengue.

Q.2 Attempt any three of the following. (4 Marks each)
1) Write a short note on Defimitive host
11) Control measures of Plasmodium vivax
1ii) Pathogenicity of Taenia solium
1v) Control measures of Ticks

Q3 Attempt any two of the following. . (6 Marks each)
' 1)Explain types of Parasitcs

11) Describe the life cycle of Ascaris lumbricoides

1ii) Write symptoms & prophylaxis of Typhoid

Q4 Attempt any two of the following. (6 Marks each)
1) Define symbiosis & write short note on parasitism
1))Explain morphological adaptations of parasite
1ii)Write habit, habitat & control measures of Taenia solium

Q-5 Attempt any one of the following. - (12 Marks each)
1)Write habit, habitat, life cycle and control measures of Entamoeba histolytica

1i)Wrife morphology, pathogenicity and control measures of Head louse

haaia'a'a el
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Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science & Commerce, Baramati.
(Autonomous)

Affiliated to Savitribai Phule Pune University, Pune.
T.Y. B.Sc. ZOOLOGY Semester-V
USZL 356 Cell Biology
2022 Pattern ,
Time: Two hours (No. of Credits: 03) ' Max. Marks: 60

Instructions:
4 All questions are compulsory. :
2 Draw neat labelled diagram wherever necessary.
'3 Start a new question on new page of answer sheet.
4. Figures to the right side indicate full marks to the corresponding question.

Ques. 1. (A). Attempt each each of the following. [01 Mark each]
1. Define: cytokinesis
ii.  What is multipotency?
lii.  What is necrosis?
iv.  What is pinocytosis?
V. What is acquired immunity?
(B) Attempt each of the following. - [02 Marks each]
i.  What is phagocytosis? |
ii.  What is antibody?
- 1. Explain in brief cell aging.
Ques. 2. Attempt any three of the following. [04 Marks each]
' i.  Write a note on microfilaments.
ii.  Sketch & label nuclear pore complex.
iii. Describe nuclear membrane?
iv.  Write a note on first line of defence.
V. Describe in brief suicidal bags of cell. |
Ques, 3, Attempt any two of the following. - [06 Marks each]
1. Sketch & label ultrastructure of nucleus & NPC.
ii.  Describe in brief mitosis.
iii.  Explain properties of stem cell.
Ques, 4, Attempt any two of the following. . [06 Marks each]
i Explain the membrane transport mechanisms in brief.
ii.  Describe in brief structure of mitochondria.
i, Explain structural details of Golgl complex with the help of suitable diagram.
'Qlles 5. Attempt any one of the following. [12 Marks each]
1 Explain Fluid Mosaic model with suitable diagram.
. Explain meijosis with the help of neat, labelled diagrams.
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Total No. of Questions: 05 Total No. of Pages: 1
_ Anekant Education Society's
Tuljaram Chaturchand College of Arts, Science & Commerce, Baramati
(Autonomous)
Affiliated to Savitribai Phule Pune University, Pune
T. Y. B. Sec.
ZOOLOGY
‘ Semester-VI
USZL-361 BIOLOGICAL TECHNIQUES
(2022 Pattern)
Time: 2.00 Hours X (No. of Credits 03) Max. Marks: 60

Instructions to the candidates:

i Alfquestions are compulsory.
il Neat labelled diagrams must be drawn wherever necessary.

iii. Figures to the right indicate full marks.

Q.1. (A) Attempt each of the following. (1 Mark each)
(1) Define molarity.
(ii) Define clearing.
(iii) Define honing.
(iv) What is stain?

(B) Attempt each of the following. (2 Marks each)
(1) State Beer’s law. ‘
(ii) Give any four examples of mounting media.
(iii) Give any four applications of computer in biology.
(iv) Enlist the types of microtomes. '

Q.2. Attempt any three of the following. 7 (4 Marks each)
(1) Give the principle of polyacrylamide gel electrophoresis.
(ii) Give the significance of total count of WBCs.
(11ii) Write short note on tissue procurement.
(iv) Write short note on polymerase chain reaction.

Q.3. Attempt any two of the following. i (6 Marks each)
(i) What is colorimeter? Give principle and applications of it.

(ii) Describe various types of microtome knives.
(iii) Explain the technique of total count of RBCs and give its significance.

Q4. Attempt any twa of the following. (6 Marks each)
(i) What is fixation? Describe the methods of fixation.
(ii) Describe Western blotting technique.
(iii) Explain the principle and working of scanning electron microscope.

Q.5. Attempt any one of the following. (12 Marks each)

(i) Discuss on Gram Staining
(i) Discuss on PAS technique
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EXAM. SEAT No.

Total No. of Questions. 05. Total No. of pages: 01
Anekant Education Society’s

Tuljaram Chaturchand College of Arts, Science & Commerce, Baramati.

(Autonomous)
Affiliated to Savitribai Phule Pune University, Pune
T. Y. B. Sc.
ZOOLOGY
Semester VI

USZL 362: Mammalian Physiology & Endocrinology
(Regular- 2022 Pattern)
[Time: 2.00 Hours] (No. of Credits: 03) [Max. Marks: 60]

Instructions to the candidates:

1) All questions are compulsory.

2) Neat labelled diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

Q.1. (A) Attempt each of the following: [01 Mark each]

i. Define Basal Metabolic Rate.
ii. Define menarche.
iii. What is hormone?
iv. What is malnutrition?

B: Attempt each of the following: - [02 Marks each]
1. Calculate R.Q. for proteins.

1. Write any two symptoms of Grave’s disease.

1. Give the name & the reaction of enzyme that starts the digestion of starch.

iv. Write reaction for O transport via hemoglobin.

Q.2. Attempt any three of the following: [04 Marks each)]

i. Describe transport of carbon dioxide. Add a note on buffering effect.
ii. Describe the mechanism of prevention of autodigestion of stomach.
iii. Give the functions of gonadotropins.
iv. Sketch & label ultrastructure of a nephron.

Q.3. Attempt any two of the following: [06 Marks each]

i. Describe the complete digestion of carbohydrates & lipids with suitable reactions.
ii. Describe the mechanism of action of water-soluble hormone with a suitable diagram.
iii. Why does myelinated nerve conduct impulses faster than non-myelinated? Explain in detail.

Q.4. Write a note on any two of the following: [06 Marks each]

i. Describe mechanism of muscle contraction.
ii. Define the terms: impulse, stimulation, conduction, response, EEG & epilepsy.
iii. Describe the counter-current multiplier mechanism for osmoregulation.
Q.5. Answer any one of the following: [12 Marks each]
i. Describe hormonal control of pregnancy, parturition & lactation.
ii. What is cardiac cycle? Describe its chemical & nervous regulation.
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Exam. Seat No.

Total No. of Questions: 5 Total No. of Pages: 1
Anekant Education Society’s
«  Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Aatonomous)
Affiliated to Savitribai Phule Pune University, Pune
T.Y.B.Sc.
Subject: ZOOLOGY
SEM-VI
USZL 363 Genetics and Molecular Biology
' (2022 Pattern)
Time: Two Hours (No. of Credits 03) Max. Marks: 60
Instructions to the Candidates:

L. All questions are compulsory.

i.  Sketch neat, labelled biological diagram wherever necessary.
ui. Figures fo the right side indicate full marks

Q. 1(A) Attempt each of the follewing: (1 Marks cach)
1) Define: Cistron
11) Define: Splicing
111) Define: Fmmigration
1v) Define: Cloning Vector
(B) Attempt each of the following: ' (2Marks each)
1) Write the rolc of any two DNA polymerascs.
1)) What are histones? Give the function of histoncs.
1ii) What is electroporation?
1v) What are linked and unlinked genes? ‘
Q.2. Attempt any three of the following: : (4 Marks cach)
1) Differentiate between Heterochromatin and Euchromatin.
i) Explain the Griffith’s experiment with the principle of transformation.
11i) What are restriction enzymes? Explain the types of restriction enzymes.
1v) What are genetic codes? Give the characteristics of genctic code.
Q.3. Attempt any two of the following: : ! (6 Marks cach)
1) What is translation? Discuss the prokaryotic translation.
1) Explain the evolutionary forces that change allele frequency in a population.
iii) Define crossing over and cxplain the Holiday model of recombination. i
Q. 4. Attempt any two of the following: (6 Marks each)
1) Explain the process of polyadenylation with a diagram.
1) Explain the Lac operon in prokaryotes as a gene regulation mechanism.
ii1) Explain the Meselson and Stahl experiment of semiconservative replication.

Q-5 Attempt any one of the following: _ (12 marks cach)
1) Explain in detail initiation, elongation, and termination of prokaryotic DNA
replication.

1) Define: Mutation and explain the types of mutation in detail.
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. Exam. Seat No.

Total No. of Questions: 05 Total No. of Pages: 01

Anekant Education Society’s
Taljaram Chaturchand College of Arts, Science and Commerce, Baramati
) (Autonomous)
Affiliated to Savitribai Phule Pune University, Pune
T.Y. B. Sc.
Zoology
Semester-VI
USZL 364: Organic Evolation

(Regular) (2022 Pattern)
Time: Two Hours No. of Credits 03 Max. Marks: 60

Instructions to the candidates:
: L All questions are compulsory
iL Draw neat labelled diagram wherever necessary
il Figures to the right indicate full marks.

Q.1 (A) Attempt each the following. (1 Mark each)
1) Enlist various patterns animal distribution.
1) Name any two animals found in the Australian realm
1ii) What is an era in geological time scale?
1v) What is sympatric speciation?
(B) Attempt each the following, (2 Marks each)
1) What are fossils?
11) What is co-adaptation?
1i) Explain Host-pathogen interaction?
1v) What is geographical isolation?

Q2 Att-empt anxl three of the following. (4 Marks each)
1) Explain various factors mfluencing animal distribution.
11) Explain various factors mfluencing speciation.
1) Explain the post-zygotic isolating mechanism.
iv) Explain the concept of cocvolution with suitable cxamples.

Q.3 Attempt any two of the following,. (6 Marks cach)
1) Explain Darwin’s theory of evolution. :
1i) Describe notable changes during Cenozoic cra.
1ui)Explain multi-sfressor environment as inducer of evolution.

Q4 Attempt any two of the following, : (6 Marks cach)
1) Explain theory of inheritance of acquired characters.
11) Explain the mechanism of speciation.

fii) Explain various Zoo-geographical realms.

Q.5 Attempt any one of the following,

1) Discuss the evolution of man, (12 Marks each)

1) Explain various evidences in favor of organic cvolution
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SEAT No.

Total No. of Questions: 05 Total No. of Pages: 01
Anekant-Education Society’s '
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Autonomous)
Affiliated to Savitribai Phule Pune University, Pune

® Class: T.Y.B.Sc.

Subject: Zoology

Semester VI
USZL 365: General Embryology

2022 Pattern
. Credit 03
Time: Z.00 Hours : Max. Marks: 60

Instructions fo the candidates:
1) All questions are compulsory.
2) Neat labelled diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
Q1. (A) Attempt each of the following (1 Marks each)
i) Define Embryology
ii) Define Regeneration
iii) Define Teratogenesis
1v) Define Amphimixis
(B) Attempt each of the following (2 Marks each)
i) What is spermiogenesis?
i) Give significance of cleavage.
1i1) What is fertilization? Give its types.
iv) Define Blastula and enlists its types.

Q2. Attempts any three of the following (4 Marks each)
i) Explain Axial Gradient Theory.
1i) Describe different types of eggs.-
iif) Explain fertilization and cleavage in chick embryo.
1v) Describe ultrastructure of typical sperm.

Q3. Attempts any fwo of the following - (6 Marks each)
i) Describe the process of capacitation.
if) Explain process of primitive streak development.
iii) Describe secondary and tertiary organizer.

-
Q4. Attempts any two of the following : (6 Marks each)
i) Write a short note on fast block to polyspermy.
i) Explain basic cell movements in gastrulation.
iii) Write a short note on extra embryonic membranes.

Q5. Attempts any one of the following (12 Marks each)

1) Describe in details process of oogenesis and comment on general structure of ovum
i) Describe 24 hours development of chick embryo.
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Exam. Seat No. |

Total No. of Questions: 05 Total No. of Pages: 01

Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Autonomous)
Affiliated to Savitribai Phule Pune University, Pune
T.Y.B. Sc
Zoology
Semester-VI
USZL 366 (A): Medical Entomology
(2022 Pattern)

Time: Two Hours No. of Credits:03 ) Max. Marks: 60

Instructions to the candidates:
i All questions are compulsory

ii. Draw neat labelled diagram wherever necessary
1il. All questions carry equal marks.

Q.1 (A)Attempt each of the following. (1 Mark each)
1) Define Forensic Entomology
1i) Define Pest
1ii) Define Myiasis
1v) Enlist the names of haemocytes in insects.
(B) Attempt each of the following. (2 Marks each)
i) Define Medical Entomology
11) Enlist the names of any two structural pests.
111) Write any two control measures of horse fly.
iv) Enlist any four leg modifications in insects.
Q.2 Attempt any three of the following. : (4 Marks each)
i) Define Veterinary Entomology & write its applications.
ii) Describe typical structure of-antenna in insects.

iii) Write a short note on pathogenicity of Calliphora spp. (Blow fly/ Bottle fly).
iv) Write a short note on storage grain pests.

Q.3 Attempt any two of the following. ' ‘ (6 Marks each)
1) Describe piercing and sucking type of mouth parts in insects.
11 Write a short note on Integrated Pest Management (IPM).
iii) Explain collection and preservation of entomological evidence during legal investigation
in detail.

Q.4 Attempt any two of the following, (6 Marks each)
1) Describe female reproductive system in insects.
i) Explain life cycle of Oestrus ovis (Nasal grub fly)
1i1) Explain role of Blow flies in legal investigation.

Q.5 Attempt any one of the following.
i) Describe the central nervous system of insect in detail.

ii) Explain life cycle, nature of damage & control measures of the cockroach.

(12 Marks each)
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SEAT No.

Total No. of Questions: 05 Total No. of Pages: 01
Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Autonomous)
Affiliated to Savitribai Phule Pune University, Pune
Class: T.Y.B.Sc.
Subject: Zoology
Semester V
Z00: 3506 Cell Biology

2019 Pattern
Credit 03 _
Time: 2.00 Hours - Max. Marks: 60

Instructions to the candidates:
1) All questions are compulsory.
2) Neat labelled diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
QL. (A) Attempt_each of the following (1 Marks each)
i) Define cell
i) What is exocytosis?
iii) Define stem cel]
1v) What is necrosis?
(B) Attempt each of the following : ' (2 Marks each)
1) Give scopes of Cell Biology
ii) What is antibody?
iii) Give any two features of Eukaryotic cell
-1v) What is acquired immunity? :
Q2. Attempts any three of the following ' (4 Marks each)
i) Wiite a note on smooth endoplasmic reticulum.
if) Sketch & label nuclear pore complex.
iii) Describe structure and function of microtubules
iv) Write a note on first line of defence, :
Q3. Attempts any two of the following (6 Marks each)
i) Intracellular and extracellular changes during cellular aging.
ii) Describe in brief meiosis.
iii) Explain properties of stem cell,
Q4.‘Attempt§ any two of the following (6 Marks each)
i) Explain Lipid membrane concept.
if) Describe in brief structure of lysosome
iif) Cell cycle and its various phases.
QS._Attempt_s any one of the following (12 Marks each)
1) Explain the active & passive membrane transport mechanisms in detail.

ii) IIcixplain structural details of Golgi complex with the help of suitable diagram. Comment on its
unctions.
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Exam. Seat No.

Total No. of Quesiions: 5 Total Ne. of Pages: 1

Anekant Education Seciefy’s
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Autonomons)
Affiliated to Savitribai Phule Pone Universily, Pune
T.Y.B.Sc
Zoology
Sem-IV
700 3603: Genetics and Molecular Biology
(2019 Pattern)
\ (No. of credits 03) _
Time : 02.00 Hours Max. Marks: 60
"Instructions to the Candidates:
1. AN questions are compulsory.

2. Neat labeled diagrams must be drawn wherever necessary.
3. Figures to the right side indicate full marks

Q. 1(A) Attempt each of the following: ' (1 Marks cach)
1) Define: Phenotype
1) Definec: Genetics
i) Define: Back cross
1v) Decfinc: Migration
(B) Attempt each of the following: (2 marks each)
1) Give the role of DNA polymerase IIT |
n) Whatisa frameshift nmtation?
iii) Give any two methods of gene transfer
iv) What is microinjection?
Q.2. Attempt any three of the following: -~ (4 Marks each)
i)  Differentiate between Classical and modern genetics
ii)  Statc the Hardy-Weinberg law equilibrium and give its significance
iii)  What is Chromatin? Give the type of chromatin
iv)  Explain in brief the bacfenophage as a cloning vector
Q. 3. -Atl;empt any two of the following: (6 Marks each)
1) Elaboratc on the Meselson and Stahl experiment and its interpretation. -
i)  Explain the process of 5°capping
ii) Describe the process of elongation in prokaryotic replication
Q. 4. Attempt any twe of the following: (6 Marks cach)
i) Explain Griffith’s experiment. -
1)  Define linkage? Explain the types of linkage.
iii)  Discuss the salient features of the genetic code
Q. 5. _Answer any one of the following (12 marks each)
i) Explain in detail the initiation, clongation, and termination of cukaryotic translation
i) What are mutagenic agents? Explain the role of various mutagenic agents in
mulation.
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SEAT No.

Total No. of Questions: 05 Total No. of Pages: 01
Anekant Education Society’s : .
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
" (Autonomous)
Affiliated to Savitribai Phule Pune University, Pune
Class: T.Y.B.Sc.
Subject: Zoology
Semester VI
Z00: 3605 General Embryology
2019 Pattern
: : Credit 03
Tinie: 2.00 Hours Max. Marks: 60

Instructions to the candidates:
1) All questions are compulsory.
2) Neat labelled diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
Q1. (A) Attempt_each of the following (1 Marks each)
i) Define Embryology
i) Define Gametogenesis
iii) Define Morphogenesis
iv) Define Alecithal egg
(B) Attempt each of the following (2 Marks each)
i) What is Teratogenesis? Give its examples.
i) What is Amphimixis?
iif) Give significance of fertilization.

iv) What is Chemotaxis?

Q2. Attempts any three of the following : . (4 Marks each)
1) Explain types of cleavage.
ii) Describe structure of Hen’s egg.
iii) Explain Theory of Epigenesis.
iv) Explain basic cell movements in gastrulation.

Q3. Attempts any two of the following : (6 Marks each)
i) Describe the géneral structure of sperm.
ii) Describe extra embryonic membranes.
iii) Explain 24 hours development of chick embryo.

Q4. Attempts any two of the following
1) Write a short note on slow block to polyspermy.
i) What is organizer? Explain its types.
iii) Explain types of blastula.

(6 Marks each)

Q5. Attempts any one of the following
i) Describe in detail the process of sperm penetration.

i) Describe in details process of oogenesis and comment on general structure of ovum.
EE'(0) Gk

(12 Marks each)



Total No. of Question: 5 Exam Seat No. :
Total No of Pages: 1

Anekant Education Society’s
Tuljaram Chaturchand College of Arts Science and Commerce, Baramati
(Autonomous)
(Affiliated to Savitribai Phule Pune University, Pune)
Class T.Y B.Sc.
Subject: Physics
Semester — V
Course Code: USPH-351 Course Title: Mathematical Method of Physics -II
(2022 Pattern)
Time: Two Hours (No. of Credits: 03) Max. Marks : 60

Instructions to the-candidates:
i. All questions are compulsory.
ii. Figures to the right indicates full marks.
iii. Draw neat diagrams wherever necessary.
iv. Use of calculator / logarithmic table is allowed.

Q.1. Attempt the following. (i to iv carry 1 mark and v to viii carry 2 marks) 12)

i) Explain term Scale factor coefficient.

ii) Write transformation equation between Cartesian and cylindrical coordinates.
iii) What is line element in curvilinear coordinates?

*1v) Write two partial differential equation used in Physics?

v) Explain degree and order of differential equation.

vi) What do you mean by special functions?

vii) What is singularity?

Viii) Show that Py(-1) =(-1)".

Q.2. Attempt any three of the following.

1) Derive an e)_{pression for line element in Spherical polar coordinate system.

u) Us:': separation of variable in Helmholtz equation in spherical polar coordinates.

iii) Discuss singularity at x = c0.”

iv) Use separation of variable in heat flow equation.
Q.3. Attempt any two of the following.

12)

1) Use separation variable for Laplace’s equation in Cartesian coordinate 1'2)
ii) Derive expression for Laplacian operator in cylindrical coordinates. .
iii) Express unit-vectors r, ©, ¢ in terms of i, j k.

Q.4. Write a note on any two of the following. (12)

i) What is generating function? Derive expressions for Hermite polynomials.

ii) Derive expression for divergence of a vector function in curvilinear coordinates.

iii) Determine metric coefficients and scale factors in spherical polar coordinate system.
Q.5. Write an essay on any one of the following. (12)

i) Obtain Forbenius series solution of Hermite differential equation.
ii) Explain Michelson- Morley experiment with its result.



Exam Seat No. :
Total No of Pages: 1

Total No. of Question: 5

Anekant Education Society’s
Tuljaram Chaturchand College of Arts Science and Commerce, Baramati
(Autonomous)
(Affiliated to Savitribai Phule Pune University, Pune)
Class T.Y B.Sec.
Subject :Physics
Semester — V
Course Code : PHY 3501 Course Title : Mathematical Method of Physics -II
(2019 Pattern) '
Time: Two Hours ( No. of Credits: 03) Max. Marks : 60

Q.1. Attempt the following. (i to iv carry 1 mark and v to viii carry 2 marks) (12)

i.  Draw line and surfaces in Cartesian coordinate.
ii.  Give any two ordinary differential equations used in Physics.
iii.  Write transformation equation between Cartesian and Spherical coordinates.
iv.  Explain role partial differential equation used in Physics.
v.  What is coordinate system?
vi.  What is Partial differential equation?
vii.  What is time dilation?
viii.  What is degree and order of differential equation?
Q.2. Attempt any three of the following. (12)

1) Discuss singularity at x = oo,
1i)Derive an expression for volume element in Spherical polar coordinate system.

1ii) Use separation of variable in Helmholtz equation in spherical polar coordinates.

iv - . - . i - - - = 1
) If F.r.s a continuities vector point function, derive expression for Curl in
curvilinear coordinate system.

v) Use separation of variable in 2 D I, 3 S :
e aplace’s equation in cartesian coordin :
Hence obtain its solution. 4 e

Q.3. Attempt any two of the following. (12)

i) Derive expressions for Legendre polynomials.
ii) Derive expression for Laplacian operator in Spherical polar coordinates,
iii) Determine metric coefficients and scale factors in cylindrical coordinat;: system
iv) Discuss singularity at x = 0. '
Q.4. Attempt any two of the following. (12)
i) Use separation variable for Heat flow equation in Cartesian coordinate.
ii) Derive expression for divergence of a vector function in curvilinear coordinates.
iii) Express unit vectors i j,k in terms of 1, ©, ¢. '
iv) Derive expression for Bessel's first kind equation
Q.5. Attempt any one of the following. . (12)

i) Obtain Forbenius series solution of Legendre differential equation.
ii) Obtain Forbenius series solution of Hermite differential equation.




Seat No.:

[Total No. of Questions: 05] Total No. of Pages: 2

Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Empowered Autonomous Status)
Affiliated to Savitribai Phule Pune University, Pune

T.Y.B.Sc. Physics

Semester-V
USPH-353 Classical Mechanics
(2022 PATTERN)
Time: 2.00 hours No. of Credits-03 Max. Marks: 60

Instructions to Candidates:
1. All questions are compulsory.
2. Figures to the right indicate full marks.
3. Neat diagrams must be drawn wherever necessary.
4. Use of calculator is allowed.

Q 1: (A) Attempt each of the following. (1 Mark each)
a)  Define degrees of freedom. (1]
b)  What do you mean by the time of flight? [1]
¢) Define constraints. [1]
d) State Newton’s second law of motion. [1]
Q 1: (B) Attempt each of the following. (2 Mark each)
a)  What are the limitations of Newton’s laws of motion? [2]
b)  Discuss the concept of generalized coordinates with illustrations. [2]
c) State D’Alembert’s principle. 2]
d) Define Range of Projectile. 2]
Q 2: Attempt any THREE of the following.
a)  Two heavy particles of weight Wi and W2 are connected by a light [4]

inextensible string and hangover a fixed smooth circular cylinder of
radius R, the axis of which is horizontal. Find the condition of

equilibrium of the system by applying principle of virtual work.

b) Derive Langrangian and equation of motion of LC circuit. [4]
¢)  Explain the motion of a charged particle in a constant electric field. [4]
d)  What are the fundamental forces of nature? [4]

P.T.O.




Q 3: Attempt any TWO of the following.
a)

b)
©)

Deduce Newton’s equation of motion from Langrangian equation of [6]

motion.

Derive the equation of orbit for a particle moving under a central force.

Find Langrangian and equation of motion of simple harmonic motion

Q 4: Attempt any TWO of the following.

a)

b)

N 0 Bt )

[6]
[6]

Derive the relation between scattering angles in the Lab system and the [6]

CM system.

Obtain the equation of path of projectile in a resistive medium.

Derive Langrangian and equation of motion of projectile near the

surface of the earth. —— ==

WS Aftenming .
“Hipt any ONE of the following.

a)

b)

What are constraints? Explain types of constraints

in detail. Write any
two examples of each constraint.

Compare Newtonian, Langrangian and Hamiltoniap formulag;
! ‘ 10n
discuss the advantages and dlsadvantages of each nd

[6]

(6]

[12]

[12]
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Total No. of Questions: 5 , Exam Seat No
ANEKANT EDUCATION SOCIETY’S ——
TULJARAM CHATURCHAND COLLEGE, BARA
(Autonomous Status)

Class: T. Y. B.Sc.

Subject: (PHYSICS)
Semester-V
USPH356(A): RENEWABLE ENERGY SOURCES
(2022 Pattern)
. Of Credit 3)
. Time:2.00 hours
Marks: 60 . =t
Q.1. Attempt the following. i
(i) What are fossil fuels? P | E 1;
(ii) Advantages of solar power. | a
- (iii) What is biomass? ; ‘ g
i t is Geothermal power. -
?:;)V\;Y}Z? are three important facts about wind er}ergy? (2)s -
(vi) Give limitations of hydroelectricity generation plant. (22)
(vii) What causes wind? ) (2)
(viii) List the name of renewable energy sources: 2)
Q.2.Attempt any three of the following. (12)
(i) What is nuclear power? How does nuclear power work? State its advantages and

disadvantages. :
(i) What is hydroelectricity? State advantages and disadvantages.

(iii) Draw the schematic of components of wind turbine. Describe each component
of wind turbine.
(iv) Explain construction and working of solar cooker

Q.3.Attempt any two of the following. : (12)

(i) What is biomass? Give advantages and disadvantages.

(i) What is geothermal energy? Give its advantages and disadvantages.

(iii) Explain vertical axis wind turbine (VAWT) with diagram. Also write its
advantages and disadvantages.

Q.4.Write note on any two of the following. (12)

(i) Li-ion battery with its applications.
(if)Domestic solar hot water system.
(iii) Solar pond.

Q.5.Write any ONE of the following. : (12)

(i) Write a detailed note on Ni-cadmium battery and Lead-acid battery with
applications

(ii) Explain a)tidal power in brief b) biofuel in brief,




Seat N(;. [:

Total No. of Pages: 02
Total No. of Questions: 05

Anekant Education Society’s
TULJARAM CHATURCHAND COLLEGE OF ARTS, SCIENCE AND

(Autonomous Status)

(Affiliated to Savitribai Phule Pune University, Pune)
T.Y.B.Sc. PHYSICS

COMMERCE, BARAMATI

Semester-VI
USPH 361: Classical Electrodynamics
(2022 Pattern)
Time: Two Hours] [MaX- Ma'rks: 60
Instructions to the candidates: .

i) All questions are compulsory
ii) Draw neat labelled diagrams wherever necessary

iii) Figures to the right indicate full marks
iv) Use of calculator is allowed

------------------------------------------------------------------------------------------------------------------------------

Q.1. Attempt the following (Short answer questions). ' (12)

A) Select correct alternative and rewrite the sentence. (4x1)

i) The relation between Electric susceptibility and dielectric constant is given by

a)Eo=kE b) k= 1+xe glk=1-m o dre=ske;
i) Laplace’s equation is given by .

i O 2hh =
AV = — b) V¢ =0 )V =0 vy =-L£
iii) The electrostatic potential is given by ¢y = K

F w i
a) — b) — & q

4o ) 4o . 8 qo 9 g

iv) S.I Unit of magnetic dipole 77t = .4 is

a)Ampere.(meter) b 2 ] - 7
pere.( 1) b) Ampere.(met_e_r)_ g ¢) Ampere / (meter)? ) Newton / (meter)”

B) Answer the following questions (4x2)

i) State Ampere’s circuital law.
ii) Calculate electric susceptibility if dielectric constant of material k=5
iif) What is relation between three magnetic vectors B, H & M

iv) Define magnetic susceptibility (¥n). Give its S.I. unit.



Q.2. Answer any three questions (3x4)

(12)
1) State and explain Coulomb’s law in electrostatics.
ii) State and explain Biot-

quare of side 1 m ang having charges q
(@=1.0x 10° coulomb)

3

4
Q.3. Attempt any iwo questions (2x6)

i) Explain method of imag

: - 12)
and i, (
ef aboyy ):har 2 It]

arisagio > Vith diagram ang S unitfl;
Ation (o’ volume polarisation (b
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Total No. of Questions: 5

Tuljaram Chaturchand College of Arts,

Time Two Hours

Anekant Education Society’s
Science and Commerce, Baramati
(Empowered Autonomous)

Affiliated to Savitribai Phule Pune University, Pune

Class: T.Y.B. Sc
Subject: Physics (Semester VI)
USPH363: Thermodynamics and Statistical Physics
' (2022 Pattern) '

(No. of Credits 04) Max. Marks: 60

Instructions to the candidates:

Q1. (A) Attempt

i) - All questions are compulsory.

ii) Figures to the right indicate full marks.

v) Draw neat labeled diagram wherever necessary.
vi) Use of calculator is allowed.

EACH of the following. (1 Marks each) 04

Define State and equilibrium.

i) .
ii) Write any two law of thermodynamics.
i) Define Paramagnetism. ;
iv) Calculate the change n entropy.when 10grams of ice at 0° C is converted into
water at the same temperature, (Given: Latent heat of ice = 80cal/gram)
B) Attempt EACH of the following. (2 Marks each
(B) EACE ) 08
i) Define phase space and gamma space.
i What is meant b i : .
ii) stat:. nt by constral'nt on the system.. Define accessible and inaccessible
iii)  If p=q= % and total no of possibilities a =
: re N =200 i
: and root mean square deviation. e meat galicofatic Shis
iv) Define statistical ensemble.
Q2) Attempt :
)i) P S}iﬁ_m of the following. (4 Marks each) 1
i) ks ;ggnsctt:;r% and mf?ail square energy in terms of partition function
a partic ing i T : . .
equation: p e moving in a rigid cubical box is specified by the
H2x+n2y+nzz=% =14
i II)etermme the .number of microstates accessible to the particle
s SUIDIR e Bennin, LT e e Sy
). erg occur with relative ility &2
. temperature. Given k = 1.38 X 107 erg/deg. R S e
iv) Write a note on accessible and inaccessible states.




‘ 12
Q3) Attempt any TWO of the following. (6 Marks each)
i)

all
d. Calculate
Three particles are to be distributed in four energy levels 3, b’FC ?;l;?ons ii) Bosons
possible ways of this distribution when particles are 1) Fe

iii) Classical particles.

i)  Obtaip the relati
; i) A smal
B - probabilit
‘ mean en

i iti tion.
on between entropy and probability in terms gf p_artllggrzl t;un; g e
System has two states of energy E; = 0 and E, =

i en the
ies p; and p, for the system tobe in states of 1 and 2 respectively, wh

I - -

ergy <E> of the system is i) 0.2E,

ii) 0.5Ez. Assuming Boltzman?
distribution calculate the temperature in the two cases.
12
Q4) Attempt any TWO of the following. (6 Marks each)
1) Define

the Gibbs potential function and show that for simultaneous 1sochoric and
=S PO i nstant.
isothermal process,Gibbs free energy remains co

ioDr i 00™ of sea leve
i) Fj ' ich the atmospheric pressure is 1/1
" T the heiehtat whih th atmaspheri prssurs i I
lii)

Discuss microcanonical and Canonical ensembles. Give Comparisop between these
ensembleg,

Q3) Attempt any ONE of the following.
A) i) Obtain Maxwell’s four th

l. Assume

B) i) Explain in brief Maxwéll-Boltzm n e
e Boltz‘m.ann-.Einstein ®F) Statistig:IB) Statlstlcs, Fenni-Dirac(FD) Statistics
ii) Eight qlstlngulshable Particleg are distyi .
$1Z¢. Find the probability of the i Tibuted 4

08. ;
mong thyeg

Acrostates g (43.1) ang p (3?3,2). Y Q

*:********
**. & *
v
% g ***
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Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Empowered Autonomous)
ribai Phule Pune University, Pune
T.Y.B.Sc. Physics
Semester-VI
USPH-365 (A) Electronics-1I

(2022 PATTERN) ;
No. of Credits-03 Max. Marks: 60

Affiliated to Savit

Time: 2.00 hours
Instructions to candidates:

1. All questions are compulsory.
2. Figures to the right indicate full marks.
3. Neat diagrams must be drawn wherever necessary.

4. Use of calculator is allowed.

Q 1: (A) Attempt each of the following. (1 Mark each)
a) Draw symbol of p-channel JFET. (1]
b) Whatis meant by Flip-flop? (1]
c) Draw symbol of N-channel UJT. (1]
d) WhatisJFET? 1]

| Q 1: (B) Attempt each of the following. _ (2 Mark each)
a) State the important applications of a JFET. . 2]

b) When Vgs of JFET changes from 2.2 V to 2.1V, the drain current raises from  [2]
1.1 mA to 1.4 mA. Find the value of transconductance.

c) Find the value of resistor Ra of monostable multivibrator if pulse width is 2.2 ms  [2]
and capacitor is 1pF.

d) A 5-bit asynchronous counter begins with 00000 state. What will be the state of [2]

a counter after 80 input pulses.

Q 2: Attempt any THREE of the following. (4 Mark each)
a) Explain the copcept of Schmmit trigger. [4]
b) Compare the performance of N-channel and P-channel JFET. [4]
¢) Find the duty cycle of astable multivibrator ussing IC 555 when Ra=Rs=R. [4]
d) Explain J-K flip flop with logic diagram and truth table. ‘ [4]

P.T.O.



-

Q3: Attempt any TWO of the follo

(6 Mark eact]
wing, and [6]
: i hronoug counter ¢
. unter? Draw neat
a) What IS a co
explain its working, - [6]
. s truth ta e.
b Explain D flip-flop using logic diagram ang ru ; . f6]
) block diagram of 1C: 555 and explain it in detaj].
¢) Drawablo
(6 Mark each)
O of the following, _ illator. (6]
Q4: Attempt ol truction and working of UJT as a relaxation oscillato t [6] |
. the cons ) Tip flop teing, NAND gg es. [
N ic diagram and truth tapje **plain, R-S flip flop ysie °
b)  Using logic d]:li Vs changes from, 7 Vio 14y > the drajp Current [y, Changeg [6]
For a YPET when v,
2 from 10 mA 0 10.20 ma When V= V. When gate Voltage changes from
Vi 03y, the drajp current changeg from 19 20 mA to 9.60 MA whe Vbs
= Find the a.C. drajp res:stance, transconductanc and amphﬁcation
factor
Q5 Attempt any ONE of the followm (12 Mark each)
a) Discysg th Constructioy, an Orking ~Chanpg| JFET Draw s [12] .
chalactensti S Curyeg
) Discuss the ¢q Structjop and Workmg f N-chann
haracteristl S cy

[12]
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Instructions to Candidates:
1. All questions are compulsory-

2. Figures to th
3. Neat diagrams t*
4, Useof calculator 15

e right indicate full marks.
must be drawn wherever necessary.

allowed.

Q 1: (A) Attempt each of the following. (1 Mark each)
a) Define Signal conditioning. [1]
b) What do you mean by control system? ' [1]
c) Define CMRR. [
d) What do you mean by Reference Value/Set point? [1]

Q 1: (B) Attempt each of the following. (2 Mark each)
a) What do you mean by pyrometry? 2]

b) Calculate the gain of inverting amplifier when input resistance at inverting [2]

input terminal is 20 KkQ and feedback resistance is 200 k(.

c) Convert100 0 C into Fahrenheit. [2]
d) Whatis the difference between NTC and PTC type thermistors? [2]
Q 2: Attempt any THREE of the following. : (4 Mark each)
a) Calculate the gain of non-inverting amplifier when input resistance at [4]
inverting input terminal is 10 kQ and feedback resistance is 100 kQ. If the

feedback resistance is doubled, what is the change in the voltage gain?

b) What do youmean by thermistor? Explain its working in detail [4]

¢)  Theamountof radiant energy received by the detector of pyrometer per unit [4]
time is 20 ] from a hot body. If emissivity is 5.6 x 103, then find the
temperature of hot body.

d) The resistance of platinum wire is 6 ohms at 00C and 7.2 ohms at 100° C. (4]

Calculate the temperature coefficient of resistance a.

P.T.O.



Q 3: Attempt any TWO of the following,

(6 Mark each)
) - cess [6]
a) Based on process objectives and process hardware explain Pro
specifications. : [6]
b)  Explain principle and working of liquid filled thermometer. State their
applications. f [6]
€)  Draw neat diagram of fundamental logic gates. Also draw the EHRLERIER
each logic gate,

Q4: Attempt any TWO of the following,

(6 Mark each)
. - fli ing NAND 6
a)  Explain logic diagram, truth table and working of RS- flipflop usi g [6]
gate, :
el —_Find the outputvoltage of the following circuit. (6]
“P(I ‘m
Vo _ M | >_~__° v,
e 1k + I
WA e .
<)

Describe the discrete

—state procegg control systen, with eXamp]eg [6]
Q5. Attempt any ONE of the followmg_
a) Draw a block diagra

y.

. 12 Mark each) \
m of 5 Simple Process ¢q (
element jp brief.

fitrol logp, ANd explain each [12]

he Instrumentation

Mplifier of the figure

1

|

1

|

amplifier using [12] \
below WI

P |
L B
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. [ ompulsory
Z)I%igfle;;zz; Z;Z;mml; must be drawn wherever necessary

iii) Figures io the right indicate fu;ll n:}z;ks '_ |
iv) Use of scientific calculator is allo)

---------------
-------------------------
--------------------------------
sew

--------

-------

--------

...................

Q.1. All questions are compulsory

- - - & 4)
i ing correct choice from given choices. ‘ (
) Rewnlt o t;een;zil::rtuai?geason that nanomaterials have different properties from bulk
1. Whatis
e | |
I;Iit::;i-séurface area b) Heavier mass c) Color change d) Chemical bonding
a

; : only used nanomaterial in sunscreen products?
i m'}it;;iﬁl;?i?}:iggmg Sﬂj‘/fer nanoparticles  c) Iron oxide ~ d) Copper oxide
3 E\gfhich of the following is NOT a carbqn—based nanomaterial?
; a) Graphene b) Carbon nanotube c¢) Quantum dpts‘ d) Fullerene
4. What is the typical dimension range for nanomaterials?
a) 1-10mm’ b) i-100nm ¢) 100-1000 nm d) 1-10 pm

B) Answer the following questions. (8)
How are the nanomaterials classified based on their dimensions?

How does the nanoscale affect the properties of materials compared to bulk materials?
List the common methods for synthesizing nanomaterials?

What are nanomaterials, and how are they defined by size?

B BOr R

Q.2. Answer any three questions (12)
What role do quantum effects play in the behavior of nanomaterials?
Draw the schematic diagram of Scanning Electron Microscope (SEM)?
How are nanomaterials used in electronic and semiconductor industries?
How do top-down and bottom-up approaches differ in nanomaterial synt

AW~

hesis?
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Q.1. Attempt the following. (1to jv carry 1 mark and v to viii carry 2 marks) (12)

i i i rtesian coordinate.
1. raw line and surfaces 11 Cartes : ' :
i give any two ordinary differential equations used in Physics.

{ii.  Write transformation equation between Cartesian and Spherical coordinates.

iv.  Explainrole partial differential equation used in Physics.
v'. What is coordinate systom‘? a
vi What is Partial differential equation?
: - - - - (?
ii.  What is time dilation? . . -
:11111 What is degree and order of differential equation?
Q.2. Attempt any three of the following.

i) Discuss singularity at X = .

(12)

ii)Derive an expression for volume element in Spherical polar coordinate system.
iii) Use separation of variable in Helmholtz equation in spherical polar coordinates.

iv) If F is a continuities vector poi
curvilinear coordinate system.

nt function, derive expression for Curl in

v) Use separation of variable in 2 D Laplace’s equation in cartesian coordinates.

Hence obtain its solution.
Q.3. Attempt any two of the following.

1) Derive expressions for Legendfe polynomials.

(12)

ii) Derive expression for Laplacian operator in Spherical polar coordinates.
iii) Determine metric coefficients and scale factors in cylindrical coordinate system.

iv) Discuss singularity at x = 0.
Q.4. Attempt any two of the following.

(12)

i) Use separation variable for Heat flow equation in Cartesian coordinate.
ii) Derive expression for divergence of a vector function in curvilinear coordinates.

iii) Express unit vectors i j,k in terms ofr, ©, ¢.
iv) Derive expression for Bessel's first kind equation
Q.5. Attempt any one of the following.

i) Obtain Forbenius series solution of Legendre differential equation.
ii) Obtain Forbenius series solution of Hermite differential equation.

(12)
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Instructions to Candidates:

1. All questions are compulsory-.

2. Figures to the right indicate full marks.

3. Neat diagrams must be drawn wherever necessary.
4. Use of calculator is allowed.

Q1:(A) Attempt each of the following. (1 Mark each) .

. - |
a) Whatdoyou mean by projectile? [1]
b) State Newton’s second law of motion. 11
¢) Define inertia. [1]
d) ~Whatis the principle of virtual work? [1]
Q1: (B) Attempt each of the following. (2 Mark each)
a) Differentiate between elastic and inelastic scattering. [2]
b) State and explain Newton’s first law of motion with examples. [2]
¢)  What is a central force? Give an example. ‘ 2]
'd)  Define the time of the flight of Projectile. [2]

Q 2: Attempt any THREE of the following.

a)  What are the fundamental forces of nature? (4]
b) Derive an expression for the total cross-section in scattering theory. [4]
¢) Find the Langrangian and equation of motion of simple pendulum. (4]

d) Two heavy particles of weight W, and W are connected by a light [4]
inextensible string and hangover a fixed smooth circular cylinder of radius
R, the axis of which is horizontal. Find the condition of equilibrium of the
system by applying principle of virtual work.

P.T.O.




Q 3: Attempt any TWO of the following.
a)
b)

©)

Q 4: Attempt any TWO of the following.

a)

b)

What do you mean by the time of the f]j
flight and show that project
direction if §=9(°,

ght? Derive equation for time of [6]
ile reaches a maximum height along vertical

Explain the concept of the €qQuivalent ¢

ne-body problem ip central force (6]
motion,
Q S: Attempt any ONE of the following.
a)  What are constraints? Explajp types of “Onstraints i, detaj i
two examples of egc, Constrajint. ) Sl Wrige any - [12]
b)  Deduce Kepler’s lawsg of planety

Y motipp usi ,
gravitation, 18 Newmn s law of

[12]
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Instructions to the candidates.

. 1)  All questions are compulsory
i ight indi 11 marks.
2) TFieures to the right indicate fu
3; DI%iW neat labelled diagrams wherever necessary

: (12)
Q.1) Attempt the folltfwmg )
i) Define packing fraction.
ii) Define isotone of nucleus. : @
iii) Define half life of a radioactive decay. . )
iv) What is nuclear fusion? . (1
v) What do yu mean by electric quadrupole moment of nucleus 2)
vi) What are Leptons? n | )
vii) Define activity of radioactive nuclei. ()
viii) State the conservation laws in nuclear reaction. 2)
Q.2) Attempt any three of the following 12) -
i) What is nuclear reaction? Give two examples of nuclear reaction. &
ii) State the law of radioactive disintegration and obtain an expression for it.
iii) Calculate the binding energy per nucleon in ,¢Fe*®, whose mass 55.975 a.m.u.
(Given: mass of proton m, : 1.007825 a.m.u, mass of neutron m,, : 1.008665 a.m.u)
iv) Describe the principle and working of a linear accelerator.
Q.3) Attempt any two of the following (12)

i) Explain the nuclear magnetic moment and density of nucleus.

ii) State the difference between nuclear fusion and nuclear fission.
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Time: Two Hours

o the Candidates:
s are compulsory-
he right indicate full marks.
111. Draw neat diagrams wherever neoessary.
Q1. (A) Attempt each of the following
i) Define climate change.
ii) What are greenhouse gases?
iii) What is mean by UNFCC?
iv) Mention any two consequences of global warming.

Instructions t
1. All question
II. Figures to t
(1 Marks each)

(B) Attempt each of the following (2 Marks each)

i) Explain the impact of climate change on glaciers and ice sheets.
ii) What is the Kyoto Protocol? Mention its significance.

iii) Enlist warm and cool ocean currents.

iv) What are the components of Internal Variability?

Q2. Attempt any three of the following (4 Marks each)

i) Describe the role of ocean currents in climate variability.
i) Explain the impact of climate change on agriculture and human health.
iii) Discuss the National Action Plan on Climate Change (NAPCC).

iv) Write a short note on carbon sequestration.

Q3. Attempt any two of the following (6 Marks each)

i) Explain the internal variability factors affecting climate change.
ii) Describe the economic impacts of climate change.
iii) Discuss the role of international organizations in combating climate change.
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Tuljaram Chaturc

Instructions to the Candidates:

I. All questions are compulsory.
I1. Figures to the right indicate full marks

II1. Draw neat diagrams wherever necessary.

Q1.

(A) Attempt each of the following (1 Mark each)

i) Define spectrophotometry.

ii) What is chromatography? .
lili?l)\yNt?at is meant by residual effect in hazardous substances?

iv) Give an example of a carcinogenic compound.

(B) Attempt each of the following (2 Marks each)
i) Differentiate between XRD and XRF.
ii) Explain the role of hydrogen bonding in biological systems.
iii) What are the factors affecting soil composition?
iv) Write a short note on gas chromatography.

Q2. Attempt any three of the following : (4 Marks each)

Q3.

i) Explain the working principle of atomic absorption spectroscopy.
ii) Discuss the effect of hydrocarbons on the environment.

iii) Explain the process of soil formation.

iv) Write a short note on biosynthesis of DNA.

Attempt any two of the following (6 Marks each)
i) Discuss the principle and applications of neutron activation analysis.

ii) Explain the chemistry of lead and its environmental effects.

iii) Describe the classification and properties of hazardous substances.




Q5. Attempt et e of the following (12 gy each)
1) Explain in detail the varjoy: g

ii) Discuss the differen
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Instructions to the candidates:
i. -All questions are compulsory.

1i i right indicate full marks.
13 IP\‘TleguzrcrleaSbt:Hec% diagrams must be drawn wherever necessary.

eact i (1 Mark each)
ch of the following
e (iA ) A’{t;}fzgf;:: 5 strategies of sustainable development?

- 2 ) 2 l?
. term ‘Sustainable Development come into existence?
7 %g:?a‘:: ?dil Ztrengths and weaknesses of the sustainable development goals?
11{:: What is the role of biodiversity in sustainable development?
(B-) Attempt each of the following (2 Mark each)

——

i.  Define economic sustainability.
ii. What are the pillars of human development?
iii‘ Write two importance’s of sustainable development goals.

iv. Define green building.

Q. 2. Attempt any three of the following (4 Mark each)
i. Write a difference between ecological and carbon footprint for sustainability..
ii. What is the role of culture and design in sustainable development?
iii. Write a note on ‘Human Development Index’.
iv. Explain roll of green building in environmental protection.

Q. 3. Attempt any two of the following (6 Mark each)
i. What is the 2030 sustainable agenda?
ii. What are challenges for energy, food and agriculture in changing India?
iii. Write a note on ‘The Indian Green Building Council’ (IGBC).

Q. 4. Attempt any two of the following (6 Mark each)
1. Explain merits and demerits of green building.
ii.  Explain tools for sustainable development.
iii. .What are the 5 basic principles of green building design?

Q. 5. Attempt any one of the following (12 Mark each)
i. Explain women and gender equality and write its importance.
ii. What is sustainable development? Explain the sustainable development goals.

ok ok o




e

Exam Seat No. : r

Total No. of Pages: 2
Total No. of Questions: 5

Anekant Education Society’s ' .
‘TuljaramChaturchand College of Arts, Science and Commerce, Baramati
(Autonomous) .
Affiliated to Savitribai Phule Pune University, Pune
Class: T. Y. B. Sc.
Environmental Science
Semester: VI
USES 365: Environmental Safety and Risk Management
(2022 Pattern)
Time: T;Jvo Hours ~ (No. of Credits 03) Max. Marlks: 60
Instructions to the Candidates:
L. All questions are compulsory.
1. Figures to the right indicate full marks.
[IL. Draw neat diagrams wherever necessary.

Q1. (A) Attempt each of the following ' 1 Mark each)
i) Define environmental risk.
ii) What is a risk assessmer}t? ' -
iii) List any two major environmental laws in India.

iv) Mention two types of personal protective equipment (PPE).

(B) Attempt each of the following
i) Explain the risk mitigation strategies.
ii) explain steps in risk allocation..
iii) What are the key components of disaster management?
iv) Explain the role of the Central Pollution Control Board (CPCB).

(2 Marks each)

Q2. Attempt any three of the following
i) Explain the classification of hazardous materials. -
ii) Describe the process of risk communication.
iii) Discuss various safety measures for handling toxic chemicals.
iv) Write a short note on environmental sustainability in industries.

(4 Marks each)

Q3. Attempt any two of the following
i) Discuss the significance of fire and explosion risk assessments.
i) Explain the major environmental challenges due to industrialization.
iii) Describe various techniques for hazard identification.

(6 Marks each)
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Instructions to the candidates:
a. All questions are compulsory.

b. Figurés to the right indicate full marks.
c. Neat diagrams must be drawn wherever n_ecessary.
d. Use of log table and scientific calculator 1s allf:)wecl.
e. Actual calculations must be shown while solving problems.
Q1. A) Attempt ALL of the following. (1 mark each) ‘ [04]

i, What is zero point energy?
ii.  Define — strong electrolyte.
iii.  What is Photochemistry?
iv.  Dispersed phase + dispersion medium = ?

B) Attempt ALL of the following. (2 rﬂarks each) [08]

! & Y 4
i.  Molar refractions for CH;CH,OH and CH30H are. 12.9 and 8.3 mL mol™

respectively. Calculate the molar refraction for CH3CH,CH,CH>CH,OH.

What is effect of concentration on equivalent conductance of weak electrolyte?
iii.  Explain Brownian motion.

iv.  Calculate the energy in Einstein associated with the radiation of wavelength 400 nm.

ii.



Q2 Attempt ANY THREE of the following.
= _-—_'—'_-—._______

[12]

- L4 ) u
1 s s A)? How will o

lii.  State and explaj

iv. Distinguish bet

Q3. Aﬁempt ANY Two of the following.
I Derive ap eXpression
Spectrum of simple dj
at do yoy mean b

of dilution on degree

What are gels? How

[12]

for €nergy of transition from J =T+ 1 level in rot
atomic molecy]e,

Y degree of dissociation of weak electrolyte? Explain the effect
of dissociation of acet cid.

are they classifiedo

ational
i,

iii,

=S=XTWQ o the followip [12]
L The Moleculeg ¢ 1 86 show g strong absorptio line 5 lengt, 1 465 x 10 cm
ssu Ng origin of line due to Vibratiop Calculate red 1t
for HC| by, : S and force constar
ii. The resistance of N/50 Solution of KCl g 00 '
Ohmg, .
same solutjoy 54 25°C o 2.76 x 10 -3 ohm-1 Ifthe- SPecific “Onductance of the
i Sist ion
of aeet:c'amd at sar temperature is416 aley fce of 0,01 N solutio ’ |
acetic acjq : ’ ate CQuivalep; Conductance o |
6 - |
g : SYSteT aesorbs oS 10 Quanty fra 1atig p Seco it iq 3 diated for
Minuteg jt ; ound thg; 5 2x 104 IR IS jrradiate 1
. ! e :
quantum Yield of g, Teactiop: Ofreactam has Teacteq Determme the '
Q5. Attempy ANV ONE of followpg | i
oty '), 12]
i What i dipo]e Momeyo Descrip, any op [12]
dipole Momep¢g of Ortho. Meta. Al rhy € met or itg determination_(jalculate the
; oluer{e =037 4, dipo]e Momeny (v 5 Chlorol'01ue - Givep. dipole moment of
0 Explais 1 detaj] the Varigyg APplicyy; OrObenzene 158D
loui _ lon
(i:szl;llaal: 1850¢iatj Constap; : ac(;?dm: nee measurernents.
IN ACetic aoig is 1 33 ic

X102 ¢ *idatoseq the degree of
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(No.of Credits 03) Max marks: 60

(ime: Two Hours
mstructions to the Candidates
I) All questions are compulsory

II) Figures at right indicates full marks

: 04
Q.1 A) Attempt the following

1) How many types of ligands?
2)Define Metal Chelate
3)How many Valencies are in Werners complexes?
4)Give the oxidation state-number of Mn in Na[Mn (CO)s]

B) Attempt the followin_g : 5 08
1)Define Polydentate ligand with suitable example

2)Give possible isomers number in Square planar complex of[M(abcd)]

3)Give Coordination number in [Mn(en)3]Cls

4) Calculate CFSE for [Mn (NH3)s]Cl2
Q.2 Attempt any three of the following ' 12

1)Explain the Werners theory for Coordination compound.

2)What is Isomerism Give in detail lonization isomerism and Ligand isomerism
3)What is Spectrochemical series? Give in detail the Spectrochemical series

4) What type of Hybridization is shown by the éomj;alex[Zn(NHg)a **and calculate magnetic
moment by VBT ‘ =

“

Q.3 Attempt any two of the following 6F 12

1) Draw and explain the MO energy diagram for [Co(CN)e]*"ion calculate Magnetic moment.
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Instructions to candidates:
IV.  All questions are compulsory.

V.  Figures on the right indicate full marks.

VL  Neat diagrams must be drawn wherever necessary.

Attempt each of the following 4]

i) What is carbanion?

ii) What is c-complex?

jif) What is Sni reaction? :

iv) State the rule of Saytzeff’s elimination.

Q.1 A)

B) Attempt each of the following [8]
i) List any four deactivating group for aromatic ring.

i) Why is cis 1,4-dimethyl cyclohexane is optically inactive?

iii) Mono chloro acetic acid is more acidic than acetic acid, why?

iv) 1-iodo propane undergoes E2 elimination faster than 1-chloro propane, why?
Q 2) Attempt any Three of the following _ [12]
i) Define Lewis base. aniline is less basic than cyclohexyl amine, explain.
ii) Benzyl chloride undergoes SN' mechanism, explain.
iii) Explain Dickmann cyclization reaction with mechanism.
iv) What is benzyne? Explain benzyne mechanism with suitable example.

Q 3) Attempt any Two of the following g [12]
i) Write a note on Wittig reaction with suitable example.
ii) Draw all possible chair conformations.of trans 1,4-dimethyl cyclohexane and
comment on their stability and optical activity.
iii) Explain the factors affecting the strength of base.

PTO




1

OH
pKa:4-58 2]
pKa= 2 93 . [1
-f(_)ll()wing | . Of
‘Pt any Ope of the g - | | I
Q.5) mt("i;“{;vhat 1S aromatjc electrophlhc substltutlon reactlon? DlScuss the mechan
FriedeI-Craﬁ alkylation feactjo th sy e SXamp|e. - 4
i) What is eJ; Inat T€action? BCUss 1 aps . ion Teaction with mec i
Bl o 1Sotopig effect Mechap;g + Differentiate El and
***************
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Instruction to students:

i. All questions are compulsory and carry equal marks.
1 Figures to the right indicate full marks.
l111 Neat and labeled diagram must draw wherever necessary.

Q.1. A) Attempt each of the following (4 Marks)

a) Define residence time.

b) Name any two minor components of atmosphere.
¢) What is the formula of % atom economy?

d) Name any two renewable energy sources.

B) Answer the following (8 Marks)

a) Explain the term ‘péthway of pollutant’ with suitable example.
b) What is nitrogen fixation?

¢) What are the 4 R’s on which waste management based?
d) Define i) Biosphere ii) Green energy

Q.2 Attempt any three of the following (12 Marks)

a) Explain the chlorine chemistry in atmosphere.

b) What are the major classes of pesticides? Give at least one example of each class.
¢) Write a note on conventional method for synthesis of catechol. '
d) What is meant by_risli? How can it be reduced?

Q.3 Answer any two of the following (12 Marks)

a) Explain the acid rain with its effects.
b) Write a note on Eutrophication.

c) Give an account of primary pollutant as sulphur oxide (SOx ) with respect to
sorces and chemical processes involved in it.
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Instructions to the candidates:

All questions are compulsory.

Figures to the right indicate full marks.

Neat diagrams must be drawn wherever n.ecessary(.j

Use of log table and scientific calculat(.)r is all?we 4 »
Actual calculations must be shown while solving problems.

o me FP

Q1. A) Attempt ALL of the following. (1 mark each) [04]

i. Whatis electrochemical cell? : '
ii.  What do you mean by adsorbent?
i, Define the term ‘Isotope’. Give one example.
iv.  Define the term ‘Degenracy’.

B) Attempt ALL of the following. (2 marks each) [08]
i.  Write any two advantages of potentiometric titration.
ii.  Write BET adsorption isotherm and explain each term in it.
iii. Explain with example positive catalysis.
iv.  Define the term Half Life of Radioactive element. Calculate decay constant, if a
radioactive element has a half life of 140 days.

P.T.O.



[12]
t THREE of the following.
Q2. Attemp ‘éNY-————___ _ o o 2AgClg +Cly
i Formulate the cell if cell reactiop is a. 2Ag+2C] (aq) + Cu™ o) = 2Ag

: 2
b. Zl‘l(s) + CUZF(aq) =Zn +(ﬂq) + Cug
SN Distinguish between physical ang chemica] adsorption.
iii.

8804 (s) l Hg the ems and t
and -0.0013 y -1

; 20V
K Cmperature coefficient are 1.4
4298 K eSpectively. Caleyate A

G, AH and AS of the cell.

_ : ass
V. Calculate the Mmass defect & per nucleop binding energy for 31p having atomic m
30.984¢ amu & mags of Proton is 1,008 amu,
Q3. Attempy ANY TWQ of 1 follow; ;’
Owing,
: ' ' ; tion
L Give the assumptiong of Langmuyj, adsorption ; sotherm. Write the Langmuir adsorp
isotherin.
. Give tl-lc Classificatiop ofelectrodes. EXplaln one of the electrodeg With respect to
. formatlon, electrode Teaction ap CXpressijq
iii. Write 5 brief note o )W

: inciple
Cisenberg uncertainty principl
Q4. Attempt ANY TWQ of 4, following, (12l
I. What is Chemicy] cell? Bxpa:-. ; ' |
i : * EXplaip Ind . . .
i | Write shopt note gp hetergoe eous :z:ta;ll;sci el cell Without transference.
UL What is radioactivity? lain jtg types witsl; CXamp] 2
: Mpleg.
5t Attempt ANY ONE of the followinzg 12] l
. : . . [ s -i
L What 4o YOu megp¢ b
y reference electy, '
s, (o ode? : -
' det?tl lst.theldm"balcks Ol standqpg hy. r:éelj 11 . Standarg hydrogen clectrode in
rite the Cle
i cell reactjoy, and Calcy]at, the ¢ “irode,
1'1 Zn 0(fFO.l l IA +(a—“-:0_1 | o Of the fi UOWing cell at 25°C
) iven: E:A ) = =0.799 |, d 5o (
L)) Expl_am I detaj] g, Constyy, lonz; ) X) = 76
b Z half | Period of r ACtiye SI; ng of M. Counter '
© radioactjy; um j : ]
Y 1o fy) enth of gy |IS 14 s

' L r
Urs. How much wil] it take fo
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Indications to the candidates:

1. All questions are compulsory and carry equal marks.

2. Figures to the right indicates full marks
3. Neat diagram must be drawn wherever necessary.

Q.1a) Attempt the following ‘ o
1) Define Actinides.
2) How many oxidation state of Iron in Haemoglobin?

3) What is Homogenous Catalysis?

4) What is the long form of ZSM-5?
b) Attempt the following _ , 08

- 1) Give the IUPAC Nomenclature for Atomic number 119 and 207.
2) Give the name and formula of lanthanides ore?

3)Arrange the metals iricreasing order with good conductors Al, Mg and Na

4) Draw the structure for 4Fe-4S protein.

Q.2 Attempt any three of the following 12

1)What are lanthanides ? Give the Electron configuration for lanthanides.



12
) Give ip detaj] band theory for Sodium, Meta]
2) Define fansuran; elcmcn-ts‘? Givy the Synthesig Metho(d for {ransuranic elements
3) Caleulate the lattice Chergy, Of Naj Tom tp llo Ing daty
AH;of Naj < “287.6 kJ L8 o
_ SNe= 4108 7 MOl = +403 g 1 mol!
Y2 Dpy= 106.6 k7 - = -305.9 1y mo]-!
Q Attempt any two of the fo) 12
1) Explain i, detaj] Vitam; B, ;
2) Give the Ion Exchange Methgg
T Sepayg 10n of La‘nthamde
3)Discuss i brief the Yithesis op _
Reactions

12

E - e
“tors explain with suitabl

Hlyoglobin ? What are the
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Instructions to candidates:
compulsory.

V.  All guestions are
: 5 ¢ indicate full marks.

V. Figures onthe righ
V1.  Neat diagrams must be drawn wherever necessary.

Q.1 (A) Attempt each of the following [4]
i) Define auxochrome.

ii) What do you mean by synthon. - |
iii) Formaldehyde does not undergo Aldol condensation reaction.

v) In which rearrangement reaction soda-azide and acyl halide are used?

(B) Attempt each of the following [8]
i) Calculate the fundamental modes of vibrations of- 1. CHs 2. CO2
i) Convert 2.5p into cm™.
iii) Write the reagents used in Bayer-Villiger oxidation.
iv) State the anti-Markovnikoffs rule with a suitable example. -

Q.2 Attempt any three of the following : [12]
i) Define special isoprene rule. Give evidence for presence of unsaturation in citral.

ii) Explain any two applications of UV spectroscopy.
iii) Write a note on Reformatsky reaction.
iv) Discuss the mechanism of Cannizzaro’s reaction.

Q.3 Attempt any two of the following [12]
i) Discuss the mechanism of the Favorskii reaction with a suitable example.

ii) What is the Claisen rearrangement reaction? Explain the mechanism of this reaction
with a suitable example. '

PTO



. Tt ; riC
iii) What is addition reaction? Discuss the mechanism of addition of hydrochlo
acid to Propene,

Q.4 Attempt any two of the following

1) Write the re
ii) Calculate t

[12]

cene
trosynthesis and s [. Ph-CH,-0CO-py, 2. Cyclohexen

ynthesis of-
he Amax of-

and CHs-CHz—CO-Cl
ing molecular for

| 0
mula C;H,0 shows IR band at 172
-Suggest the Possible structyre of the Compound.
ANy one of the following

[12]

pTO




ii :
) Predict the product with mechanism

0
_ RCOCOH
1 - ?
o N
" i HCN/H 4
P ~CHj i HCL hydrolysis
. KMnO4
& Ph—C=C—Ph ——— > 2
H H H20
o)
. NH2-OH
1w ol
W

s s e s ook ot s o o sk ok ok ok o ke e sk sk ok ok ok

PTO



—H (alcahols, phenols, hydrogen bondc):d) 3590 - 3650 (sharp V)
O-H (carboxylic acids, hydrogen bo'?"ii)\ 3200 - 3550 (broad s)
F. [Aldehydes, Ketones, esters and Carboxylic acigs W ' ' (broad v).
a) C=0Ostretch | —
b) aldehydes , _ ' 1630 - 1780 OM!
c) ketones ' : 1690 - 1740 ¢ : ‘(5) '
d) esters , - 1680 - 1750 : )
€) carboxylicacids . 1735 & 1750 o N
f) amides - : e ()
|G. |Amines .
N-H
H. |Nitriles
CeN

——'—-——'-_‘_____ 3

- 42—-.0 stretch (alcohol, ether, phenol )

J. [Nitro-N=0 T ;
K.

1000
Halides (<X) - ) [

| Appendix ' ' ____._.-»' 2
‘ 2 - - s N Y
| Nt R | 'APPENDIX - |
i‘l‘ R Table 1 : Characteristic Infrared Absorptions of Functional Groups |
| plsg. = 00T “Group Frequency Range cm™ , |
\ |A. |Alkyl _ :
!:‘. CAHM_(slr'el;:hing) _ ‘ 2853-2962 ;
| Isopropyl ~ CH(CHj), | 1380 — 1385 and 1365 — 1370 .
| . tc_:rt—- Butyl ~C(CHy); - 1385 — 1395 and :
| L - . — 1365
i B. |Alkenyl : , : o
st g‘:*és(mﬁhi!}g) ' 30103095
. Stretching) ‘ _ 1620 — 1680 , ! '
el d g‘gH :("*:":CHz ' 085 — 1000 and 905 -920
| [RC=cH, - rary — 900 '
| haton (e | T moe -
. |ofens-RCH=CHR ki il 960 — 975
: AS C-H (Stl‘etc_hing) _ - —3300 . (8
 |C=Clstretching) i iy 2100 - 2260 ¥
[P |Aromaic - S : T
. Ar-H gStretching) -3030 , , (V)
Al 4 iﬁfﬁl&hc e\i\sbsﬁluﬁan type Y ‘ kL
A e 690710 and 730-770 | (verys).!
; ¢) M — Disubstituted . 735 =710 : ‘——-@’
. 1__|d) p— Disubstituted ——— 680 - 725 and 750810 4@%
- |E. [Alcohols, Phenols, CaW—— 800 -840 (yery S
Q-H (alcohols, phenols, dilute solutiong ;




;3"‘:“]""“"1?‘3 VAUl ya
ﬁﬂ’RcﬁzRa(methylcne) 1.2-1. 4 |VinylicR,C=CH=2
ﬁR?sCH (methyne) 14—17 |Aromatic, ArH 5 0 9. 5
icR,C=C—CH
. g 3 1.6-19 Acetylemc rC=CH 05 =30
Rl - e — —
M\:yh-cﬁfcﬂs KT 2225 _|Alcohol hydroX rOH 05 -6.0
yl chlorideRCHg.’;cl ‘ 0 10— 13°
Kﬁ:“ 3.6-3.8 | _
e, "RCHo Br 3.4-3.6 —H 5-TT
ThL‘Bﬂle RCHo-1 " 3.1-33 //
SR .. 33-39 | . -
<ohol, HOCH,R 3.3-40 //
? - 2.0 T e 0
Ketone, R-C . . 2 o4
e‘tone R-O-CH_'; 2.1 2-6 R . C - CH2 . 5
0}
Ester R—E—O_CH iy 4.0-4.5 . Lbg. 2.5
;_______________/ e
9.5-9.6 - :
P
d wnh tempcraturc and concentration.

A’ll_;lgh de, R-C-H
z :
Chemical Shnﬁs of these groups vary in different

solvents an

es for Dlene chromosphores

e UL@,.EL.—E-“' )
2; Parent B - 215 mm = 6) — halogen - - Snm
Each extra 30nm 7)-SR 30 nm
conjugation =t : :
i) HOmQannular j £ - 39 nm 8) —"NRZ 60 nm
| ; Exocyhc double bond — 05‘nm O OR 5nm
iach alkyl (R) substituent directly. 05 nrs "
~——Attached to double- bonded carbon___————
i : s for Enone System’ B

D Famn

2) garcm ‘ =
3) Hach extra conjugation =2 S0 3) ng o2 Ul
T g §, 24 B g plmm
stituents 8) SR = o35nm
. ;;) Alkyl group at o - | 10nm 9-NR; = a30nm
c; Alkyl group at f —y | 12nm B 85 nm
el Alky] group at Yy, 6 and higher — 18 nm Y95 nm

NS nm

u.V. Absorption rule
215 nm (207 nm for aldehyde) (202 for five membered nng)
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Inst s
: ructions to the candidates:
1;
ii. %“ questions are compuls® ory 2 nd carry equal marks
R s o oo the right indic2*e> full marks
v, Ueat diagram must b€ e draw wherever necessary .
se of calculator / Jogarith ble is allowed
Q.1 ,
) A) Attempt the following: ark each) (04]
5 ‘ghat is Rs-value ?
. efine migration yeloci n elcctrophore
1ii. :
5 Jihacas Syﬂerglstw agent?
iv. :
Define-masking agent
B) Attempt the fouowing. (@ marks each) [08]
i Caloulate the turb! Jance olution if the radiant powe £ incident radiation 15
_ 100% and that of the transm radiaﬁon i Y%.
ii. Give any two similar ties omatogfa y W h solvent extractlorfl
il What is the differen® petweed ciectroP resis hromatogr? Y
iv. Draw labeled diagra™ 0 (bidimet®
Q2
) Answer the following: (AnY THREE) 121
i. Explain in detail thi layer © hromatogfaphy LC)-
ii. What is prln(;\ple of c? skei.ch Sc.hematlc di agram © of the apparatus used in HPLC.
iii. Explain advantages 20 adva rOmatography'
 Papet atography

iv.
Discuss the various steps 0

P.T.O.
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Inst

ructi

h ctions to the candidates:
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ii,

iii,

iv,

A . .
Il questions are compulsory and carry equal marks.

F-
1\11egz:ltre§ to the right indicates full marks
Use diagram must be drawn wherever necessary-
of calculator / logarithmic table is allowed
[04]

Q1A
) Attempt the following: (1 mark each)

i :
What is Rs.value ?

. D
H € . . . . -
fine migration velocity in electrophoreSIS-

iii. i
i What is synergistic agent?
. Define-masking agen‘t'
[08]

(2 marks each)

B
) Attempt the following:
f incident radiation is

i. :
?glcﬂlate the turbidance of the sol
0 .
R 0% and that of the transmitt® radiatl
i i . i
_L Give any two similarities of chromatosh ap with solvent extraction-
i, <oy -
What is the differenc€ petwee

iv, :
Draw labeled diagram of qurbidimeter
E) [12]

1 electro

Q.2
. ) Answer the following: (Any T
i i
s Explain in detail thin layer
ii. :
What is principle of HPLC

iii. L
1. Explain advantages and dis@
Paper

? gketch schernatic diagram of the apparatus used in HPLC
dvantages 0

chromatography.

f chromatography
iv. Dj
Discuss the various St¢P® in

P.T.O.



(121
Q.3) Attempt the following (Any TWO)

1. Explain the term ‘percent extraction’. Discuss the factor affecting it.

v cribe its
ii. Sketch the schematic diagram of the double beam type turbidimeter and des
construction and working.

. o om e x .Discuss
iii. What do you understand by zone electrophoresis? Explain it with neat diagram
different modes of zone electrophoresis.

: 2
Q.4) Attempt the following (Any TWO) 1

. . t 10, 15
L. In the separation of compounds of Ga, In &T1 by TLC, the respective spots are a

S
& 20 em from the base line with the solvent front at 28 cm. An unknown compound ha
Revalue of 0.6. Does jt any of the above metal?
ii. A meta] chelate has a distribution ratio of 5.98 foe extractions from aqueous solution at

PH-3 in to methyl ethyl ketene. Calculate number of extraction necessary using 25 ml

portion of organic solvent to extent the 99. 9%of the metal from50 m] of 5 solvent.
iii. In the turbidimetric analysis of sulphate using a Beckmann Dy Spectrophotometer at a
Wavelength of 355 nm, a certain sample of concentration 6.9 x 1( -5

moles/lit. ina 1 cm -
cell is found to have a transmittance T of 0.7568.What is the turbig

ity coefficient of
sulphate ion at 355 nm in the given concentration regjon 9

Q.5) Attemipt the following (Any ONE)

[12]
‘ : HR)o
i. Derive the relation D = [___]Efg
. [H +] aq

ii. Describe the major difference'between

would SGC be preferred over GC or

G
C(GLCc & GSC) ang HPLC.In what situations
HPL 9

sk ok 3k % K %k
* o

*

***** *
********************************
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s are compulsory-
wn wherev

tes full marks.

1. All question
2. Neat diagram must be dra

3. Figures 10 the right indica

er necessary-

( 1Marks each )

Q.1.(A) Attempt each of the following -

What are Pigments‘?

1
do you meant by ato

ii. What
iii. Define antipyretics drugs.

m economy?

iv. What are polymers‘?

(2 Marks each)

®) Attempt each of the following

i.  Write a note on Inorganic Process Waste.

ii. Give any four uses of PVC polymer.

iii. Define biodegradable Waste .Give one example of it .

iv. Define Surfactants .

Q.2. Attempt any three of the following (4 marks each)

Give the synthesis and application of paracetamol ;
ii. Give synthesis and uses of polystyrene Polymer.

i, Distinguish between s0ap and detergents?
iv. Give broad classification of polymer on the basis of origin and linkage .

1.

P.T.O




Q.3. Attempt any two of the following.

(6 marks each )
i Discuss M_anufacturing of Propano]
i. Write g note on polyethylene polymers.
lii. Discuss in brief W

ashing action of soap.
Q. 4. Attempt any two of the foll

owing

I What is drugs ?

1. Discugg synthes;i

What are the im

Portance of the drugs 2.
s and application of acetone |

of Titanium dioxide and Lithopope’

ns
L. Write down industria] Synthesis of Methano] with floyw, chart
Properties of Methano |

> 81ve the uses and
ii.  Give use and

Synthesis of 1) Crysta] Violet o -
iii) Phenolphthalein dyes dye i) Indigg Dye

************

P.T.O ‘
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Instruction to students:

1. All questions are compulsory and carry equal mar

2. Figures to the right indicate full marks.

3. Neat and labeled diagram must draw wherever necessary.
. Nea

. ks
Q.1. A) Attempt each of the following e

a) What arc colloidal particles?

b) Whatis Lithosphere?

¢) Renewable sources of energy are .......... and
d) Define Soil Profile.

B) Answer the following (8 Marks)

a) Explain role of furnace in AAS. .
b) Explain profile of podsol.
¢) What is reverse osmosis?

d) Define green house effect and name any two green house gases.

Q.2 Attempt any three of the following : (12 Marks)

a) Explain the importance of properties of water.

b) What is geothermal energy? Give the uses and application of it.
¢) Explain spectrophotometric determination of cyanide.
d) Write a note on radiative forcing.
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Instruction to students:

1. All questions are compulsory and carry equal marks.

2. Figures to the right indicate full marks.

3. Neat and labeled diagram must draw wherever necessary.

Q.1. A) Attempt each of the_following (4 Marks)

a) What are colloidal particles?

b) What is Lithosphere?

c¢) Renewable sources of energy are .........- and.......c...o...
d) Define Soil Profile.

B) Answer the following : (8 Marks)

a) Explain role of furnace in AAS. .

b) Explain profile of podsol.

c) What is reverse osmosis?

d) Define green house effect and name any two green house gases.

Q.2 Attempt any three of the following : (12 Marks)

a) Explain the importance of properties of water.

b) What is geothermal energy? Give the uses and application of it.
¢) Explain spectrophotometric determination of cyanide.

d) Write a note on radiative forcing.
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Course Codé: CHEM- 3506(D)
(2019 Pattern)

Ti 02 Hours [No. of Credits: 03]
ime:

Instruction to the candidates:

1. All questions are compulsory and carry equal marks.
2. Figures to the right indicate full marks.

3. Neat and Jabeled diagram must draw wherever necessary.

Q.1. A) Attempt each of the following

a) Define sink. ‘

b) Name any two major components of atmosphere.
¢) Give the formula of % atom economy.

d) Name any two renewable energy sources.

B) Answer each of the following

a) Explain the term contaminant.
b) What is nitrification?

c) What are the 4 R’s on which waste management based?
d) Define i) Biosphere ii) Green energy

Q.2 Attempt any three of the following

Course Title: Environmental and Green Chemistry —I

Max.Marks: 60

(4 Marks)

(8 Marks)

(12 Marks)

a) Explain the nitric oxide and nitrogen dioxide chemistry in atmosphere.

b) What are the major classes of pesticides? Give at least one example of each class.
c) Write a note on conventional method for synthesis of catechol.

d) What is meant by risk? How can it be reduced?




7 Marks)
Q.3 Answer any two of the following (12

a) Give schematic representation of municipal waste water treatment and explain it.
b) Explain acid-base and ion exchange reactions in soil.
¢) How are pesticides analyzed?

Q.4 Attempt any two of the following

(12 Marks)
a) Explain the sources and sinks of CO,
b) Explain activated sludge process for waste water.
¢) Solar energy is the best renewable energy source, Explain.
Q.5 Attempt any_one of the foliowing (_-12 Marks)

a) Describe two processes for industrial waste water treatment with the help of suitable
diagrams.

b) Write a note on:

a) Incinerators
b) Sanitary landfillg
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Instruction to the candidates:

1. All questions are compulsory and carry equal marks.

2. Figures to the right indicate full marks.
3‘ Neat and labeled diagram must draw wherever necessary.

Q.1. A) Attempt each of the following (4 Marks)

a) Define sink. '
b) Name any two major components of atmosphere.

c) Give the formula of % atom economy.
d) Name any two renewable energy sources.

B) Answer each of the following (8 Marks)

a) Explain the term contaminant.

b) What is nitrification?

¢) What are thie 4 R’s on which waste management based?
d) Define i) Biosphere ii) Green energy

Q.2 Attempt any three of the following (12 Marks)

a) Explain the nitric oxide and nitrogen dioxide chemistry in atmosphere.

b) What are the major classes of pesticides? Give at least one example of each class.
c) Write a note on conventional method for synthesis of catechol.

d) What is meant by risk? How can it be reduced?



(12 Mark
Plain jtg effects,

a) Write 5 note on:
b) Explain in brief

i) Supercriticy] liquid
cl Write 4 note op

1i) Greep Solvent from Plants
green chemistry.
photo Catalysis.

41y one of the following
) Write » note on:-

Q.5 Attempy

(12 Marks)

=
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Instructions to the candidates:
a. All questions arc compulsory.

ight indi 11 marks.
i s to the right indicate fu
2' illeg;rziagrams must be drawn wherever n.ecessary.
d. Use of log table and scientific calculator 1s allf)wed. »
- Actual calculations must be shown while solving problems.
e.
Q1. A) Attempt ALL of the i’ollowing. (1 mark each) : | O |

i, Define catalyst.
ii. ~ What is oxidation potential?
iii.  Define Isotope. Give one example.
iv.  Write conditions for well-behaved wave function.

B) Attempt ALL of the following. (2 marks each) [08]

i.  Write the function of salt bridge.

ii.  Define half-life period of radionuclide. Give one example.
iii.  What do you meant by adsorbate and adsorbent?
iv.  Explain homogeneous catalysis with one example.

P.T.O.



Q2. Attempt ANY THREE of the following,

[12]

1. Write the cej reaction of the following cell.
a. Cd|cd| |1 | g, p
b. Ag|AgCly, cucy, aq) | Cu

ii. The enif of the ey,

‘§H20 (sat)| Agc] ®) | Ag is 0.6753 v at 25°C
and 0.6915 v at0e°C, i i eaction js

>H20 +2 Ag (s)
Calculate AG and AH gt 25 C of the cell
%ii. What is the mean bindmg energy of ?%P if its mass defect jg 0.261 am.u.?
iv. Calculgte the half-life period of 28 Mg, ifit decays 50 % in 42 hours
3. Attempt ANY Twg opq. following. [12]
L Explain the assumption of the Lap
: 8Muir adgq ti
. Explain the characteristlcs of Catalytjc reactiorrll; o e
UL Discugs the classnﬁcatton of “Oncentratjqy, cell by 8IVIng sujtap)e €Xample of each
Q4. Attempt ANY TWO of the follow; ng, 12]
’ [
i.  How radiotracerg are useq jp a
: £¢ detery, :
technique Nation? gy 4N in dety;) the Carbon-14 dating
ii.  Explain the term- Bmdmg Cnergy ang an b;
5 :
.. hucleus explajneq by the cyrye b "ding ICIEY. How js the stability of the
. State anq €xplain any twq POstulage -

Crsy Mass py, 9

Q5. Attempt ANY'ONEOf the followin'g _

i.  What do you mean by electro, ;

‘ o2
g . Cmicy] cel]? .
;(;n}tbm}f tWO half.ejj interngjy, Explain the differep Methods which
¢ ;
rl1 g 2+e cell reactioy Calcuate he emy £
Zn|Zn (a<0.1) | , Ag+(a=0_ 1| Ag Ol'the Bollgy, g cel] g¢ 25 °C i
Given: Egn(ox) = 0.760 d EP 0x)
ii.  What s radioactivityy - “dgox) < ~0.799 ),
j * EXplaijp its
and working of G.M. Countey types v, th EXamp| e .. ‘ Aol
- ' AN in degqj] the constructi
®Ap
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Instructions to candidates:
I All questions are compu{sory.
II.  Figures onthe right indicate full marks.
III.  Neat diagrams must be drawn wherever necessary.

Q.1) A) Attempt each of the_following - [4]
i) What are terpenoids?
ii) Give two uses of citral.
iii) Define synthon.
iv) Express 2.5 p in cm’!
B) Attempt each of the following
i) Define the special isoprene rule.
ii) What is electrophilic addition reaction?
iii) Define the term - 1. Chromophore 2. Hypochromic shift
iv) Calculate the fundamental modes of vibrations of- 1. CO, 2. CsHs

[8]

Q.2) Attempt any three of the following [12]

1) Write Nagai synthesis of ephedrine.
if) Discuss the mechanism of the Pinacol-Pinacolone rearrangement reaction,
iii) Explain the n-n* and n- n* transitions with example.
iv) How will you distinguish following pairs by IR spectroscopy?
1. CH3-CH,-OH and CH3-COOH
2. Ph-CHO and  Ph-CN

PTO



Q.3) Attempt any two of the following

i) Calculate the Amax —

i) Solve the following—

1. An organic compound havj

at 1720 and 2720 ¢!
2.How IR Spectroscopy is u

seful for the determination of H

-bonding ip 5 molecule?
iii) Write retrosynthesis ang synthesis of-
O
-
e il -
1 @ 3 > Lfl 7

Q.4) Attempt any two of the following

i) What is the Curtius rearrangem
reaction with a suitab]e example,
if) What is the molecular formulg op Citra]? Giv
-methyl heptenone, € the Synthegig
iif) What is aldol condensatjop

_ . Teaction? DiSCuss the
condensation reaction, m

2
€nt reactippo Ex 1l

plain the Mechanjgp, of this

of Citra] Starting from

Cchanjgy, of aldo]
0.5) Attempt any one of the following

i) Propose structures of compounds from the f; 1
. 0

1. Molecular for

mula; ¢
UV Amax: 280 nm-
IR: 174¢ cm’!

NMR: 2)t, 1.1 5, 35

b)q, 245, 2H
c)s, 3.2 0, 34

lowing spectroscopic data.
4H30,

2 Molccular formula

‘CgH
UV Amax: 255 nm ’

IR: 1600, 750 cm?!

R:a)t, 15 8, 3
b)g, 235 2H
€)s, 7.3 S, 5SH




3. Molecular formula: CioHi4

UV Admax: 255 nm
IR: 3100, 2910, 16

NMR: a) t, 1.3 5, 9H
b)s, 7.3 5, 5SH

00, 1500, 750 cm™!

ii) What is Ozonolysis? Discuss the mechanism of addition of O3 molecule to

propene and 2-butene.

**#*******************#**

PTO
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B

Type Chemical
(1ype of Proton Delta, PPM 5 Vin
0.8-10 pALS

1) . Parent
2) Each extra €
3) Homoannular A
4) Exocylic double bon
sy Eachalkyl (®
attached to.do

onjugati'oﬂ

uble bon

1) Parent = ik
2) Each extra conjugation _y | 39 nm
3) Homoannular !
4) Substituents ! : _ | 10nm
) Ayl group S S | 12w
— | 18 nn

§ and higher
. — | 05 nr




[ iyecofProton  Chemical Shift,|  Type of Profon g‘;m (G
B : Delta, PPM (5) T i
AL RCH ety 08— 10 [Vinylic,R,C= CC}IIIZ B T |
2° Alkyl, RCH,R (me[hylcne) 12-14 Vinylic RQM 9. 5
_130 Alky], R1CH (me[hy'n_e) 1.4-17 Aromatic, AL —Er— .
Allylic R,C = (; ~CHs . L6109 Acetylemc, RC 75— 3_,1
' ' T 05-60"
Benzylic, ArCH; 7-25 |Alcohol hydroxy, R-OH 0 5
r , ;
RCH ~Cl e ' - { 10-13*
Alkyl chloride z 3.6-3.8 Carboxylic, R-C—OH —
Alkyl bromide, RCH 34-36 Phenolic, Ar — O -H ‘i?}: 5 =
|Alkyl iodide, RCHr—I 3.1-33 |AminoR—NH; 0-5.
Ether, ROCH:R 33-39.
Alcohol, HOCH:R 33-40 = 7
2.1-26 S 2.4
Ketone, R"C’CH: . . R - % _.CHZ - .
40-45 I : 25
Ester Z’O_ CH R-C-— (lJH -
: 95-9.6
Aldehydc, R—C—H

"The chemical smns of these groups v:.u-y in d:ftercnt solvents and w;th tempcrature and concentration.

'I‘able 3: U V. Absorption rules for Dlene chromosphores

1) . Parent —|215mm |- 6)—halogen ~ Snm
2) Each extra conjugation — .| 30 nm 7)-SR 30 nm
3) Homoannular — | 3%mm . 8)~-NR, 60nm .
4) Exocylic double bond = | 05nm 9)-OH,-OR  5nm
5) Each alkyl (R) substituent directly-  — | 05 nm '

attached to double bonded-carbon

U. V Absorptjon rules for Enone System

1) Parent — | 215 nm (207 nm for aldehyde) (202 for five membered nng)
2) Each extra con_]ugatlon — | 30nm 6)-Cl - 15 nm
3) Homoannular ' | — | 39nm = OH OR — B 12 nm
4) Substituents : : 1 8-SR ' = a35mm

a) Alkyl groupata — | 10nm 9) -NR, - 030 nm

b) Alkyl group atf3 — | 12 n0m ' . B8 nm

¢) Alkyl groupat, & and higher — | 18 nm . Y95 nm
‘| 5y Exocylic doublebond . — | 05 nm




Exam. Seat NO. ......... |
Total No. of Pages: 0 2
Total No. of Question: 05 ota g

ekant Education Society’s ‘
Arcli College of Arts, Science & commerce Baramati

(Empowered Autonomous_) \
Affiliated to Qavitribai Phule Pune University, Pune

Tuljaram Chaturchan

T.Y.B.Sc. Chemistry (Sem. V) Examination

' - C itle: Environmental and Green Chemistry —I
w 3 6(D) Course Tit
Coufse Code: CHEM- 350 _

(2019 Pattern)
02 Hours [No. of Credits: 03] Max.Marks: 60
Time: ou

Instruction to the candidates:

1. All questions are compulsory and carry equal marks.

2. Figures to the right indicate full marks.
3. Neat and labeled diagram must draw wherever necessary.

Q.1. A) Attempt each of the following (4 Marks)

a) Define sink. .

b) Name any two major components of atmosphere.
c) Give the formula of % atom economy.

d) Name any two renewable energy sources.

B) Answer each of the following (8 Marks)

a) Explain the term contaminant.

b) What is nitrification?

¢) What are the 4 R’s on which waste management based?
d) Define i) Biosphere ii) Green energy

Q.2 Attempt any three of the following (12 Marks)

a) Explain the nitric oxide and nitrogen dioxide chemistry in atmosphere.

b) What are the major classes of pesticides? Give at least one example of each class.
c¢) Write a note on conventional method for synthesis of catechol.

d) What is meant by risk? How can it be reduced?



N 2 Marks)
Q.3 Answer any two of the following ¢

a) What js acid rajn? Explain jts effects,

b) Write 5 note on Eutrophication.
¢) Give an account of

primary pollutant ag carbon monoxide (CO ) with respect to
Sources and chemic

al Processeg involved in it.

rks)
Q4 Attempg any two of the following (12 Ma

* 1) supercritjcy liquid i) Greep solvent from plants

Q.5 Attempy any one of the following

(12 Marks)
a) Write a note op:.

I Nitrogen transformatiop by bacteria.
ii. Chloroﬂuorocarbons.

b) Explaip in brief the MW methodologies for sustainab]e development.
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Max Marks: 60

Instructions:

1L
IL
IIL.
IV.

Q.D
(A)

B)

All questions are comdpolsttngfl.lu et

Fi the right indicate full marxs- )
I;;grtrll;eoslst,oand ab%reviation have their usoal meaning.
Use of statistical tables and calculators 18 allowed.

Attempt each of the following: s [Leach]
In each of the following cases, Choose correct alternative:

) HEX~W( B) then t.he di-stribution of Y=(x/a)P is,
: a) Exponential with mean o
b) Exponential with mean o/ B
¢) Exponential with mean 1
~d) Exponential with mean B

i) X —ps(3,12) then Y == follows,

a) B4(3,12) b) B2(3,12) ©) B1(12,3) d) B2(12,3)
iif) If LN (0, p, o ?) then median of X is, : '

1
a) b) e* c) eW~92 d) et*z*%?
iv) If X—C (p=0, A=1) then disiribution of X2 is,

a) B.(0,1) b) B153) B33 DBGD,
Define the following terms: A

[2 each]
1) Order Statistics.

ii) Beta distribution of First kind
iii) Pareto Distribution

iv) Laplace Distribution

[P.T.O.]



2
Q.2) Attempt any three of the following:

) LetXandY are i.i.d. random variables having B, (1,1) distribution, Obtain the
distribution of X+Y.

‘1) Obtain probability distriby
i) Let Xy, X, ...
distribution,

tion of smallest (ie. X(1)) order Statistics.

-+, Xy, follows N (0, b, 62) .Obtain the mode of Log-

Normal

Pareto (q, B). Obtain the variance of Pareto distribution,

Q.3) Attempt any two of the following:

1) LetX —-»C‘(p:-O, A =1). Obtain distribution functiop of X, hence fing quartile
deviation,

ribution with following P.d.f. Obtaip the valyeg of
Parameters

-1
f(x,y)=C.exp { 71 [ 16(x — 2)2-12(x-2)(y=3)+9(y +3))
i) Let X—w (0=6.4, B=2.3). Obtaip the median apg P(X>g)
Q4) Attempt any two of the following:
) IfX~L (1=0, X =1) then find, a) P (X < »
i) If X ~ B2(m, n).0btain the vari
i) If (X, Y) —BN (hy, itiona] distribution of X
given Y=y, ] _
Q.5) Attempt any one of the following:. .
a) i) Let X(l), X(z) e X(,,)dcnolc the order Statisticg of'a rando
from the distribution having p.d.f
fx)=2x,0<x <
=0 Oo.w.

M sample of size 4

tion.
1) If X~L (=0, A =1) then obtain ji mean

devigy
*

Ty . about ean,

(6 each]

[12¢s¢l)
[6]

[6]

(61

[l
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USST-354: Design of Experir;xents
(2022 Pattern -
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Instructions: 1.
i) All questions are compu soggﬁ.111 §
if)  Fi : sht indicate full marks.
1 Figures to the right indicate full ks '
iiz) U;egmc')f scientific calculator and statistical tables is allowed.

iv)  Symbols and abbreviations have their usual meanings.

1 f the following: .
Ql)ﬁ;t;z?;gf t‘la':ac?ogrect option for each of the following: [1 each]

i i tistical model are always taken to be _
2 E?Ii?e?eitge:t b) Distributed as N (0, ced)
c) Bothaandb ~ d)Eitheraorb

ii) Local control in experimental designs in meant to
a) Increase the efficiency of design

b) To form heterogeneous blocks
c)Bothaand b
d) None of these

iii) Replication in an experiment means ' :
a) the number of blocks .

b) total number of treatments-

c) the number of times a treatment occurs in an experiment |
d) eitheraorb

iv) With usual notation the error in CRD 1s given by
a)n—t "b)n-1 0)t—1

d) (nt) -1
B) Attempt each of the following: -

. [2 each]
i) Define orthogonal contrast with one illustration.
ii) Explain mathematical model of Latin Square Design.

iii) Construct the layout of 5 treatments A, B, C, D, E in RBD

iv). Check whether T, — T3 and Ty — T4 pair of treatment combination is orthogonal -+
contrast or not?

P.T.O.



Q2) Answer any three questions.

that SSR = 72, MSC = 36,
Q3) Answer any two questiong,

Q4) Answer ANy two question?, ;
- A . s | [6 eac
i) gl);pil)am the conch Y of design Dot
i)  Derive an €Xpression
€Xperiment,

a factorial
iii)  Write a note on size ang shape of the plot, _
Q5) Answer any one Question, "

i)  a)Define orthogona] ¢
treatment contrast,

[8+4]
ii) a) Describe the mathematical Mode] of LSp St

tested in the analysis of LSD. Give the Aﬁoit/e the hypoth

b) Write a note on Krugka] Wallis H tegt. table for g

[6+6]

******
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(2022 Pattern) o

Time: 2 Hours] (No. of Credits 03)

Instructions to the candidates:
I1). All questions are compulsory.

2) Fi ioht indicate full marks. -
W th? :clialculators and statistical tables is allowed. - 3

3) Use of scientifi ‘ :
=9 Symbgls and abbreviations have their usual meaning.

Q1) Attempt each of the following: i
A) Chiose the correct alternative in each of the following [1 each]

e state, then that state is

i) Ifa closed set contain only on |
b) transient

a) absorbing
d) reducible

c) communicable . ‘
is non null persistent if mean recurrence time is

a) finite b) infinite
00 ' d) 1

jif) Let {N(, t = 0} be a Poisson process with parameter A, then mean number of

i) A persistent state

occurrences in an interval of ilength tis
a)At b=~
At
1
©) - d) A%t
iv) Consider a Markov chain {Xn, n = 1} with discrete state space S. If the transition

probabilities are independent on n, the Markov chain is said to be

a) homogenous Markov chain b) reducible Markov chain:
¢) non homogenous Markov chain d) independent Markov chain
B) Attempt each of the following: ' _ [2 each]

i) State Markov property.
ii) Define probability of ultimate. .
iiij) What is meant by aberiodic state of a Markov chain?

iv) Define ergodic Markov chain. ,

P.T.O.




1ii) DIStlngUISh between, Persistent a0 and transien;

‘ Markoy . )
surtabje example. N —

Q4) Attempt any 1w question from the following:

Nary dlStl‘lbUth
; % 51_ for the follong transition
. 1 1
HHOTLES S D :
1 4
2 3 +0

i) Explain the following termg
- a) First return Probability,

b) Time homogenous Stochastig Procegg :

c) Stationary independent increment




. ¥

Qs) Attempt any one question from the following:

the Poisson process. Consider two independent series of events

| E and F occurring in accordance with Poisson processes Wit
| .
respectively. Then show that number N of occurrences of event E b

i) a) Define three postulates of
h mean ot and Pt

etween two

" successive occurrences of event F hasa geometric distribution.
cess. State its mean and variance. [8+4]

b) Define Compound Poisson pro
= {1, 2,3} and one step transition probability

ii) Consider a Markov chain with state space S

0 LD » s
, matrixPasP={7. 0. L| -Determine the following for this Markov chain. __[3 each]
oy 1 0 ' i

a) closed set
b) probability of ultimate return to

c) periodicity of all states
d) mean recurrence time of the all states

the all states

********t*t****
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USST361: Intr

Max Marks: 60

Time Allowed: Two Hrs.

Instructions to the candidates:

~

1) All questions are
2) Figures to the right indicate full marks.
ic calculator an

3) Useo scientifi
: J bbreviations have t

Symbols and a |

Q.1) Attempt each of the following:
(1 each]

a) In each of the following €ases, choose the correct alternative:
i) InSimple linear regression model, if we multiply each x value by constant c, then
1 n

the value of residual and fitted value of .....
a) Remains unchanged "
b) Residual changes but not fitted value

c) Fitted value changes but not residual
d) Both of them change

i) Errors (&) In regression aralysis are

a) Independent ¢) Both a) and b)
b) N(u,0%) d) None of these
iii) If the Linear regression model is adequate, then the residual shows
a) Outward opening funnel c) double bow structure
b) Inward opening funnel d) horizontal band

iv) In multiple regression analysis involving 5 regressors based on 30 observations, the total
variation in Y is 900 and variation unexplained by regression is 300 then adjusted R* is ......

a) 0.59 ¢)0.79
b) 0.49 d) 0.69

b) Attempt each of the following: [2 each]

1) Standardised residual
ii) Influence point

iii) Mallow’s Cp Statistics
iv) Adjusted R?

P.T.O




Q.2) Attempt any three of the following:

[each 4]
a) Ina simple lines re

5 05
gression problem with Sample sjze 20, the Siope was found to be 2.5
‘estimate (6" ) i €qual to 10,15, The quantity 25— T = 400,

gression slope coeff

Icient ( B1) . Test whether the
el ofsigniﬁcance.

. : iterion
s1an Information Criterior

¢) Describe the Procedure of testing signiﬁcance ofindividual Tegressors in m ultiple linear
regression mode],

d) Explain Variance stabilizing trans
variance jp regress; i

Q.3) Attempt ANy two of the following:

a) Explajn how reg;

a) For g multiple linear r
and variance of the e

[each 6]
egression Model, y = B+¢g With e~N 2
ast squares Cstimatoy of 3, : PO

D). Obtain the mean
b) Consider the simple linear

estimator of By and Bi.

Q.5) Attempt any one of the following:
l : .
|

a) i) State multiple [ineqy regressi

[each 12]
: ON mode] With 3
ii)Ina multiple linegy regressiop Mode] derjye QFigIessorS -
coefficient fj =015

ts SSumptiopg
....... s SO CXplaj h Ide mtorval for regression
‘ H 15 used jp ;4 [6+6 ]
b) i) Write multiple logistjc Iegression mo
11) Given the datg points ¢

yoy-lwith usual Notatjg '
And (X*X)"! with Ug l-essi;,lonf It regress:on ana]
the significance of reg P With g

and check
. [8+4]
Hok ok gy
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Anckant Education Society’s
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(Empowered Autonomous)
Semester VI

T.v.B.Sc.(STATISTICS)

USST362: ST ATISTICAL INFERENCE 1T

e i Max Marks: 60

i) All questions are compulsory.

iii) Figures to the right indicate full marks.
i

allowed.

Use of scientific calculator and statistical tables is

ngs.

i a L -
2 Symbols and abbreviations have thelr usual meani

Q1

. Attempt each of the following: : e
) Choose the correct alternative in each of the following: |
D) Which of the most powerful test from the following:

ii)

iii)

A) 0=0.09, 1-B= 0.93
B) 0=0.10, 1-B= 0.95
C) ¢=0.08, 1-B= 0.98
D) «=0.09, 1-B= 0.90

A random sample of size n drawn from a distribution with distribution function Fx(.).Which
ran
of the following test 28 be used for testing Ho: M = Mo, where M is median of the distribution

of X.

A) Sign test B) Mann- Whitney test
C) Kolmogorov- Smirnov test D) Run test

The probability of committing type I error (a)and type 11 error () should be given in advance

for carrying out
A) LR B) SPRT
C) MPtest D) UMP test

If Xy, X2, ..., Xais arandom sample of size n from N(x, 64) distribution, then UMP test does

not exist for testing,
A)  Ho: p= 100 against Hl.: <100
B)  Ho: =100 against Hi: p> 100
C)  Ho:p=110against Hi: ¢ > 110
D)  Ho: u= 110 against Hi: g # 110

P.T.O.
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Tuljaram Chatu

T.
ime Allowed: 2.00 Hrs

Istructions:
'!) All questions are compulsory.
dicate full marks.
d statistical table

heir usual meanings.

s is allowed.

i) Figures to the right in
1i1) Use of scientific calculator an

Symbols and abbreviations have t

[1 each]

ollowing:

ernative in each of the following:

Q1)  Attempt each of the f

a) Choose the correct alt
he following:

ost powerful test from t

) Which of the m
A) a=0.09, 1-p= 0.93
B) ¢=0.10, 1-p= 0.95
C) 0=0.08, 1-p= 0.98
D) 0=0.09, 1-p= 0.90
i) A random sample of size n drawn from a distribution with distribution function Fx(.).Which

of the following testcan be used for testing Ho: M = Mo, where M is median of the distribution
of X. :

A) Sign test B) Mann- Whitney test

C) Kolmogorov- gmirnov test D) Run test

\ cor (c)and type 11 error () should be given in advance

iii)  The probability of committing type [er

for carrying out

A) LRT i M
: B MP test ' Sy
8 16X, Xa, .., Xn isa randorm sample of size n from N(u, 64) distribution, then SR
not exist for testing, .
A)  Ho: p= 100 against i e < 100
B)  Hg: u= 100 against iz > 109
C) He:p=110 against Hi: pt = 110
110

D
Pkt = 110 against Hi: it F
P.T.O.




b) Attempt each of the following.

(2 each]
i) Define the term size of the test.
i) Let X have binomial distribution with n=4andp
P'=10.7, then obtain prob
ne the term Likelihood Ratio Test (LRT) st

iv) Let X ~ U@, 9 ) distribution, if o
Ho: 8

i X'> 3, is the critical region for testif?
Ho: P = 0.6 against Hi: ability of type 1 error.
iii) Defi atistic

85x< 1 isthe critical region for testing
= 2 againstH;: g = I, then obtain power of the test.
Q2 Attempt any three of the following:

[4 eaChI
a) A person flips a coin IS times and records the outcomes:

HTHHTTHHTHTHHTT.
Test whether the S€quence of coin tosg outcomes is random at 4 59,
b) Define the following terms:

level of significance.
) Simple hypothesis

i) Level of the significance

1ii) Powerof‘thetest
iv) Type 1] error
<)

|)ist‘|ng_u'|sh betweesy usual tesg

" 7 9
(Fixed sample size test) angd sequentia| pr‘ohabilir.\* ratio té
(SPRT). h
; 2
: =3 : 3 il I re 1 » . ’ . . .
d) ‘LetHpip > against Hy: p 3+ Where p pe the ])I()l)d[)lll[y of success when Coin is tossed 0nCe
¢ is performed twice and i o : '
T iy Ho is dccepted i ang only if we get two success. Find
the values of a and . |
Q 3) . Attempt any two of the following:
a) Following is a

[6 eﬂCh]
random sample of gjze S drawnp from 4 continuous d|str|but1on with dis
function Fx(.). '

of significance,

I
20) distribution. Use 5% leve
by  Asampleofsize 25 is drawn from Ny, g2=

4) lo test the h
So that the size of type | eppop is 0.05. We

=].
eject if ¢ S i Ho: p =0 again
) Construct SPRT of strength (o, B) for testin
&

.
Ind the Va]uE ofd and pOWer of tes
g HO ‘= [

. ; . p Mo apq: )
- mo) for Poisson variate with Parametey |, 8ainst . m
| :

=m,

_

R

i Atte




B

| Y [6 each]
rQ'4) Attem 3 I A
pt any two of the following: | "
a) Construct SPRT of strength (o, B) for testing Ho: 8 = 0o against Hi: 6 = 8, (81 >80 ) for an
ru s

b)

c)

a)

b)

1
exponential variate with mean -

Construct likelihood ratio test of level of significance @ for testing,
| ere o2 is the variance of normal distribution with known
= ' . g2 = of, wher is the varian
Ho: 02 = of against Hi: o 0> '
m It.
mean po based on random sample X1, X2;0-+5 Xn drawn from 1

— i : i i i I -'pa['amet iC and pa am ic eS1S.

/ 5
“ Q.5) Attempt any one of the followIng:

S K~ N(u o2=25) take 0=0.05 and n=25. Obtain Most powerful test for testing

) Suppose A~ ;

Ho: p=10 against H1:p = 20. ”
n Describe Wilcoxon Signed rank test procedure. ]
[) Construct likelihood ratio test of level of significance a for testing

Ho: = Mo against Hiz jt 7 Ho, where L is the mean of normal distribution with unknown variance

»2 based on random sample X, Xz,..., X, drawn from it.

(6]
) Let X1, Xz,...,Xn be random sample of size n from exponential distribution with p.d.f.
f(x, 0) = He~%% ; X>0, 6=0
=0 , otherwise.
Obtain BCR for testing Ho: 9;= Bo against Hy: 6 = 61(6,> 00) [6]

ook ok ko ok ok
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Q1
) Attempt each of the following:

A
) In each of the foll

owing €ases Choose the corre

nsidered to be
d by the produccr.

b) LTPD is cO
a) A good qua‘lity o

b) A good quality ©

falot produce
falot acceptable tO consumer.

c) The worst

d) The worst
following

quality of a lot pro

s uses 80:20 principl

process tool

c) Which of the
a) Paralo b) Histogram

d) Consumer’s risk 18 probability of acce
a) AQL b) AOQ

r the given statement is true or false.

Diagram

B) State whethe
a)Cp = Cpk always.

The points out of control on R chart aré als

)

S(_:ience and

Pune University,

ct alternative:

¢) Control Chart

o considered while constructing

erset

Exam seat No.

Total No. of pages: 2

Commerce Baramati

Pune

d reliability
Max Marks: 60

(1 each]

d)C

eptable to consumer.

duced by the producer.
|

e?
d) Cheek Sheet '

pting a lot of quality
c) AOQL

d) LTFD
[1 each]

X chart.
[P.T.0]




C) Define the follo

.
wing terms.
a) Assignable

Caug

e
€8s & Chance Causeg
b) Producer’g Risk & Consumer’g Risk
¢) Traditiona] & modery definitiop of quality
Q2) Attempt any ghreq o the folloyying e
a) For single Sampling pjap n=1Q, ¢=1,lot Quality p=q 3, then find the value of AOQ
assuming Population gjye N=1000.
b) Write 4 short note on Paret diagrapm,
¢) Draw fault treq diagram fora 2 gy 1 3 system And ajgq find jtg Minjma path scts,
d) Explain the construction of P-chart When Standardg are not given for fixed Sample size i
O3) Attempt any gy, o the following, [6¢
'a) An aerg Plane hag four Pro-pillarg, > of each Wing aerq plane an fly 4 least one pro-pillar
on each WIng functjong Draw reh'abzhty block diagrap, and jtg Structyre functiop
b) For the foHowing double Sampling pap N=] 00, n1=3e6, Cl=0, =59 c2==3.Compute the
probabihty ofacceptance of 1% defectjye and agq Calculate ATI & A0Q
¢) Define Speciﬁcanon limit apqg Natura) tolerance limitg Al
Q.4) Attempy any two of {hq following, ————

Q.5) Attempt any ope

of the following:
a) i) Write the

ote on a) Para]le] System b) gq

1) Explain the role of norma distribution

g ChEbYChev’~
limits on control chart.

sentially Serie

b) i) What is the purpose of Statistica

I Quahty Contrg
11) Define surviva] function, Obtain

the SUrvivy)
Which follows EXponentia] distributiop,
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Instructions to the candidates:

1), All questions are compulsory.
/ 2) Figures 1o the right indicate full marks. ‘
4 3) Useof scientific calculators and statistical tables is allowed. : 3

- 4) Symbols and abbreviations have their usual meaning.

d Commerce, Baramati

Q1) Attempt each of the following:

A) Choose the correct alternative in each of the following [1 each]

iy Ifa closed set contain only one state, then that state is
b) transient

a) absorbing
c) communicable d) reducible
i) A persistent state is non null persistcnf if mean recurrence time is
a) finite = b) infinite
c)0 d)1
iii) Let {N(), t 2 0} be 2 Poisson process with parameter 2, then mean number of
d occurrences in an interval of length t is ¥
At b)
c) % d) A%t

iv) Consider a Markov chain {Xn, n 2 1} with discrete state space S. If the transition

ndent on n, the Markov chain is said to be

probabilities are indepe

a) homogenous Markov chain b) reducible Markov chain
¢) non homogenous Markov chain d) independent Markov chain
B) Attempt each of the following: ' [2 each]
ac

i) State Markov property.
i) Define probability of ultimate.
iii) What is meant by aperiodic state of a Markov chain?

i iv) Define ergodic Markov chain. %

P.T.O.




the two state Markoy ¢

hain with Xn

iV} Corsider that custemers arrjye ata

; e
'8 10 a Poissop process with an averag
rate of 1) Customers pey hour, Whg; ;

a) no Customers i arrive in the fi

from the following:

[6 each]
i) State and provye Chapmap

ii) Consider Markoy Chain ¢

Xn, n> 0} With stateg g < {0, 1,2} phag the transition probability
3 1 ‘
4 1
matrix p <1 = i FPCGo= ) = 3% fori=, 1 » Find E(X;) ang Var(Xs),
03 1 |
4 4

Persistent State ang transient State of 5 Markoy chain Explain with - |
W Suitable €Xample |
Q4) Attempt any __hig question from g following: [6 each]
1) Define Stationgly idlst?butlon Find a]) Stationgry distribution for the follow'mg transition
2 2
Matrix, p - % 0 %
;50

stochastic Procegg9 Explain different type of
ace a'nd Par.

ameter SPace with, one illustration of
iii) Explain the followlng terms

a) First return probabllity.

b) Time homogenous sto

¢) Stationary lndependen ine




- -
successive occurrences of even

e

S .
Q )Attempt any one question from the following:

ess. Consider two independent series of events

i) a) Define three postulates of the Poisson proc
n accordance with Poisson

hat number N of occurrences

¢ F has a geometric distribution.

processes with mean ot and Bt

E and F occurring i
of event E between (WO

respeétively. Then show t

b) Define Compound Poisson process. State its mean and variance. [8+4]
ace S = {1, 2,73} and one step transition probability

ii) Consider a Markov chain with state sp

13 each]

sln o

, matrixPasP =17, | Determing the following for this Mar}co\(.ch;iin.

o

a) closed set
b) probability of ultimate return to t

c) periodicity of all states
ean recurrence time of the all states

he all states

d) m

s e e ok sk ok ok ok ok ok okok ok
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Total No. of Questions:05]
[Total No. of pages: 03

Tuljaram Chaturchand Baramati

STAT 36
Max Marks: 60

Time Allowed: 2.00 Hrs

Instructions:
i) _All questions are compulsory.
i) Figures to the right indicate full marks.
[culator and statistical tables is allowed.

iil) Use of scientific ca

Symbols and abbreviations have their usual meanings.

iv)

Q.1)Attempt each of the following:

a) Ineach of the following cases,
near regression which test statistic u

choose the correct alternative: [1 each]

i) In multiple 1i sed to test significance of

regression

a) y* statistic
iiy An outlier is ditected by ...,

b) t statistic c) F statistic d) Z statistic

b) large value of Studentised residual

a)large value of MSRes
d) large value of R?

¢)Small value of Mallow’s C,statistic

iii)In multiple regression analysis involving 5 regressors based on 30 observations,
the total variation in ¥ is 900 and variation unexplained by regression is 300

then adjusted R* is .-

a) 0.59 - b)0.69 c) 0.49 d) 0.40
iv)Hat matrix H is given by ...--- '
8.) X (X’X)'] b) Xa(XaX)-I C) X’(X’X)-lx d) X(X’X)'IX

P.T.O



=

b)  State Trye or False,

[1each]

D) Value of R2 js always lies between 0 and 1.

ii) Standardized residuals haye mean zero and approximate variance one.

) Attempt the following [2each]
i) Explain multicollinearity, -

Q.2) Attempt any three of the following:

0.7721 and Corr (Y,Xq) = 0.5143

model by forward selection methog

d) Define residuals. Also show that gy, of residyg) Weighted

_ by the corresponding fitted
value is always equal to zerg.

- Q.3) Attempt any two of the following:

_ . [6 each]
a) Explain how residual plotg are usefy] i verifying aSSumptions B ion model-
_ Inear regress
b) In simple linear regression mode] Y=Bo+ B
; 1X+e shoy that g (MS >
res) =C",
£ th > 5
¢) Explain K order Polynomig] Mode] i, One Variab|e. Discuss in brief h del building
strategy in polynomia| regression mode| € the mode by
Q.4) Attempt any two of the foHowing: h]
|6 eac
a) Define deviance Statistics D, What i« ..

: : . ictic
regression‘? S'gnlﬁcance of Umvarlate IOgISU

¢) In multiple linear regression modeg]

describe ¢ ing (1-®)
. 1€ pr : ucting
100% confidence Interval fop regregs; Focedurs O Sonztimg

on Coeffic;




i3
Q.5)Attempt any one of the following: [12 each]
a) i) Describe any two criteria for evaluating subset regression model. (C )
tic regression model. (e )

ii) Explain the procedure of fitting Univariate logis

b) For simple lmear regression model y = Bo + B x *+€ with E(s) = O,var(e) = o anil 8

ain the procedure of fitting this model on the given data on (X, Y).

uncorrelated. Expl
s ‘an unbiased estimator of model parameters o and 1.

Also Show that @ and {ﬁ i
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Anekant Education Society’s - )
Tulj Chaturchand College of Arts, Science and Commerce, bar _
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(2019 Pattern)

. Int oduction to Stochastic Processes -
STATSSO‘G(A) i [Max. Marks: 60

Time; 2 hours e e A AL By

e S e

TInstructions to the candidatles;y
1) All questions ar¢ compulsory-
25 Fi I'g?lres to the right indicate full mar{cs.‘ :
3) Useof scientific ~alculators and statistical tables is allowed.
4)) S)fmbols and abbreviations have their usual meaning.

"“--m—“““t- each of the following:

Ql)aj;ttgl?fose the correct alternative in each of the following (1 each]

i) An absorbing state of a Markov chain is one in which the probability of

A) moving out of that state is 0 ‘B) moving into that state is 0.5
C) moving into that state is 0 D) moving out of that state is 1
ii) A recurrent state i of a Markov chain is null recurrent if the mean recurrence time is
A) finite B) infinite
C) o0 D)1
i) A state j of a Markov chain is persistent if
A) it is aperiodic B) it is ergodic
C) it return to state j is certain D) it return to state j is uncertain

iv) Suppose for a Markov chain higher step transition probabilities a free from n then
Markov chaiﬁ is - |
A) Markov chain with homogeneous time ~ B) aperiodic Markov chain
C) recurrent Markov chain D) stationary Markov Chain

b) Define the following with one illustration: [2 each]

r

i) Recurrent State
ii) State Space

iii) Markov property
iv) Ergodic State

[P.T.0.]




"

i Q2) Attempt any three questiop from the
a) Prove that the interarriya ti

distributiop.

following:

3 1
sz 0
matrix P |1 = > IfP(X,= ) =.P(Xo=1)=§, Find B(X;) ang Var(X;).
'3 1
? 3 3

¢) Discuss the Non-nuj] rec

d. If it turns Up head,

at the (o level, the

very b()tt()m if a tail turns up, and Stays at the fOp ffhe

probability matrix.

probability matrjx Pasp=

Compute jg(j) and f3(33) ;
Q4) Attempt any two questio

4 Stochagy
o stage
€.

¢) State and prove the Chapman—Kolrn

ogorov theorem

e

. ) ntial
me of a Poissop Process” follows an expone

- There are ¢ levels in the game, level 1 is the
(top). A player Starts at the

the player Mmoves up ope

[4 each]

[6 each]

bottom. Each
un. If taila the

player moves to the

ad turng Up. Find the transition

ic Process? Discuss different

SPace gpq Parameter space with one



[12 each] \

B

QS) A
ttempt any one question from the following:
ov chain {Xn}s having three states 1, 2

robability matrix of a Mark
® = (0.7, 0.2, 0-1) Find

a) i) The transition p

| 05 03 02
and3isp = |02 0.4 0.4]and the initia distribution 1S P
0.1 05 04

=2, X = 1, X = 3, Xo=2),p

at given Markov chain is

(4)
53 and show th
ain.

me of a MarkoVv ch
' [8+4]

P(X3=3), P(X3

| %
irreducible Markov chain.
null recurren

ii) Discuss the Non-

t state and Mean recurrent ti
umbers

repeatedly- If X, denotes the maximum of the n
find the two step transition probability matrix of the

b) i) A fair dice is tossed

. 6y and B(%2).
o 2/3 1/%

i. [8+4]

soowrmg, e Hest © teSSes,
Also find P Cha

12 0 172

0 1/2

tribution of the TPM P = \
1/2

WMarkov chain § %)Y

ii) Find the Stationary Dis

ook e sk ok ROk
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(Autononious)
. T.Y.B.Sc. (2019 Pattern)
STAT3605: STATISTICAL COMPUTING USING R-SOFTWARE

Time:2 hours 60 minutes] [Max. Marks:60
N.B. 1) All questions are compulsory. '

2) Figures to the right indicate full marks.

3) Use of statistical tables and calculator is allowed.

a) Attempt each of the following: (1 each)
i)  Compute mean deviation from mean for the following data: 135, 125, 122, 129, |
142, 111, 118, 120,111, 137
ii) Draw a random sample of size 10 from Cauchy distribution with parameters
A=2.4 and p=3.6. )
iiiy Let X~N(15,4.5), find k such that P (X < k) =0.3.
iv)  Find 2 quartile of the following observations: 17, 10, 9, 10, 12, 12, 16, 19, 120,
21. ; ,
b) - Attempt each of the following: ~ (2 each)
i)  Draw a box plot for the following data: 25, 20, 23, 40, 26, 28, 18, 14, 19, 49.
i)  Create a file in MS-Excel containing Item number, Price for three items and save
: it as text file. Import this text file in R.
iif) " Compute mean deviation from mean for the following data: 350, 250, 220, 290,
420, 110, 150, 200, 101, 207.
i : ' 10 using for
i | Wit a R-program script to obtain sum of squares of numbers 1 to g
Statement,
Q2 . -
Pt any three of the following:.

a) D

r ' oy gt A san 3.9.
W the 8&raph of probability curve of Exponential distribution with mean

1




b)

d)

' ily time
Each person in a random sample of 10 students was asked about the daily

R e ; ; -esulting data
activities such as surfing the intérnet and emailing friends etc. The resulting
in minutes are as follows:

117, 113, 113, 105, 128, 130, 111, 131,108, 112.

: ormal -
Use Kolmogorov - Smirnov test to test whether these data come from a norm
distribution with mean 122 and standard deviation 10.5.

- Compute Karl Pearson’s coefficient of skewness and Bowley’s coefficient of

skewness for the fol

8,
lowing data and comment: 2.3,2.9,24,2.1,1.2,1.9, 1.9,1
- 1.9, A

Following table presents the test

f
: hitting target of varying disctance. The result 0
each test is either a ht (y=1) of

“miss (y=0).

Q4

Attempt any tWe

A group of 5?1
companies of 12

0¢g

pto

of the follo®

irls and 4

ps. The =58

Vil]g: .




Q4

b)

12

Attempt any two of the following:

A group of 500 girls and 400 boys was asked to give their preference between two
companies of laptops. The results obtained are as follows:

' ' Company—ﬂ Company- Iﬂ
Boys 230 170 |
Girls 1200 | 300 |

Test at 5% level of significance whether preference of a particular company, is

independent of sex.

In a survey a random sample of 50 students were asked the distance they
travelled daily. The results of the survey are shown in the following table.

Distance | 0-5 510 | 10-15 | 15-20 | 2025
Count 10 18 14 6 2
Compute the median for the above data.
Fit a second degree curve Y= a + bX+cX?
Year : 1999 2000 2001 2002 2003 2004 2005
Profit ; 124 127 132 138 145 120 117
(0000) -
Attempt any one of the following:
i)Following data represent length (cm) recorded for the product:prod‘uced by 4 - 8
product lines. b, L
Line I Line II Line III.  |Line IV

250 310 250 340

260 330 230 270

270 360 260 320

Write R-script to test for equality of variances using Bartlett’s test. Check

normality of observations using Shapiro-Wilk’s test. L

i1) Weekly sales of de artmental stores Q}{}_‘OOO) are as follows: 810, 82

865, 835 35 87%, 863, 885. Use Wilcoxon’s signed ' » 820, 805,
h}’pothesis%ﬁgt’ agverage pocket money is Rs. 855. gned rank test to test the
3



Write R écript for carry out the ANOVA for the following data by verifying the
underlying assumptions: .

Treatment Observations

X 213 209 218 207

Y - 206 222 208 204 203

Z 202 208 213 216 223 244

-00-00-
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2) Figures to the right indicate full marks.
3) Use of statistical tables and calculator is allowed.

.....................................................................................................................

Attempt each of the following:

In each of the following cases, choose the correct alternative: (1 each)

Draw a random sample of size 20 from gamma distribution with a. = 2.5
and A = 3.5. Also, its mean.

Compute mean deviation from median for the following data: 2519, 22, 29 23,
28,25, 20,21, 27:

Let X ~N (10, 4), find P (9<X < 12)
Obtain maximum of 510 and 810 using if-else statement.

Attempt each of the following: (2 each)
ch

Draw a box plot t g i i i i

R dalia(;) o represent the heights (in ft.) of girls and boys in a class for the
Bays : 3.8, 5.8, 5115
Girls 35.5,5.5,5.8,5

4 5.6, 5.8,58,5.7, 5.9,5.9
4,56,58,59,54,59,5.4

Create a file in MS-Excel containi
/ ing Name of Teacher, Depart
teachers and save it as text file. Import this text file in R. Sk

Create a vector x of followin i i
g observations by using sca 1
27,45, 61, 50, 55, 71, 42. Find the summary gty HEon. 20, 5 5%

Write a R-program script to display numbers 1 to 5 by using for statement

P.T.O.



Q2)

03)

3.

Attempt any three of the following:

a)  Check whether the given data is from Poisson distribution with parameter 3.5 by

using nonparametric test. 1,1,5,11,2,5,4, 3, 6, 2.

b) Draw a probability curve of normal distribution with H=15and (c=12,06=
2.1) on same graphics window. 4

¢)  Following are the data on the number of hours that a recha
operates before a recharge is required:
15,2.2,09,13,2.0,16,18,1.5,2.0,12,1.7.

Use Wilcoxn’s signed rank test to test the hypothesis that this particular trimmer
operates with median of 1.8 hours before requiring a recharge. Use ¢ = () 05

rgeable hedge trimmer

d) Fitasecond degree curve Y=a + bX+cX?

Y
ear (X) 2020 | 2021 2022 | 2023
LSal\es(in crores) (Y)

Attempt any fwo of the following:

a) Nata on nercentace cithoidxw 11mdae 10 o

(12)

7) \"!QD N
~ - ‘\ L - o ".'tr A e
) Attempt any two of the s c\;\si‘\“‘. . 0J t
i i {ake
how? Hion
- y o table she . otV aclit
2) The followmng * di Qc-m\mal.
according, to e \;c- Not
5 wneriel -
promotional expert el
prom<
wmerience
Promotional expet
A
. e -« action -
Disciplinary acti
200
Non- offenders 3
z :m\‘-
:\0 A '\1\(_\6\)"
. e 1>
[fender perientt
Offenders sonal exXpPe
Test whether p\‘O‘“O“Ce of ¥
$% \evel of significan -c,u'\\ouuo“
clate 10 age o !
b)) The following figures 1=




3.

Q) Attempt any two of the following: (12)
a) The following table shows the classification of 1200 workers in a factory
according to the disciplinary action taken by the management and their
promotional experience:
Promotional experience Promoted Not promoted
Disciplinary action
Non- offenders 200 250
Offenders 50
Test whether promotional experi is i 7o S
5% levallof b ey perience is independent of disciplinary action. Use
by The following figures relate to age distribution of workers of certain company.
Age 18-22 | 22-26 | 26-30 |30-34 |34-33
Tots | o] sl ] w| s
Calculate Bowley’s coefficient of skewness.
the test firing results for 25 surface to-air anti air (craft -
. table presents rface t
c Following arying speed. The result of each test is either a ht (y=1) of
; missiles at target of vary =D
miss (y=0): o | 3 | 4 15|67 |89 |10
mm /_.——-’-f_____
Test = 5
Target Specd 190 | 210 500 | 270 200 | 470 | 480 | 310
: 400 |20 T o1 lofo]
in nuts(X) ——T* 0 | L__H
/”"/" . .
e sable y. Use simple linear
. el to the response VAT
Fit a logistic regression MOYC" e e finear predict
regression model as the structur®
Qs) |
; ttempt a ) l 1 . 6
ny one of the following: B (6)
A and Group
B o, : ohts in kg from 80P 8
¢ following are the weights : 6 7 -
PerSOn ) 3 4 3 91 74
Uroy 1 g B S g T
e 62 77 1 8 P.T.0.

Gr
jub 78 89




b)

taking n = 500

of electric bulbs (in hours)
Batch No Life of by]pg
I 2130 2090 2180 2070
II 2060 2220 2080 2040 2030
IMI

2020 2080 2130 2160 2230 2440
Write R script for carry o

; ut the ANOVA fo; the fOllOWing data by verifying the
underlying assumptiong,

Write a R SCript to conclude that Whether 4y o, . .
foom is 20 minutes, (g 4% level of Significancg -8 Waiting tme in consulting

=00-00-

®)

@
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table is allowed.
| meaning.
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ons have the

of the following:

rect expression for E(L) is :

a) Which o
A} Py~ 0.05) dx C) Prlty— Ay
By 0 D) (0.05 - Py) @x
b) Net single premium for one unit benefit under any life insurance plan is always
INEL B)<| c)=1 D)<l
¢) With compound interest i per rupee per annum, offective rate of interest in n" year is
A)<i B)>i C)i D) Both &) and b)
d) Itis given that @, =7 for all integers X and i = 5%.Then ;¢4 is i
A) 0.5217 B) 0.4228 C) 0.4712 D) 0.3728
B) Answer each of the following: [2 each]
each
a) Define deferred probability.
tion of constant force of mortality find 13P7s .

b) Suppose Pas
¢) State any two

d) Define the ter

=0.629, under the assump

characteristics of insurable risk.

m endowment insurance.

P.T.O.
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Q.2) Attempt any three of the following:

a)  Suppose force of interest PErannum is goy Find d, v, i(12)

b) What is risk? Explain jtg types.

two Owing

a) For g certain ingect POpulation, the Probabiljtjeg '
q1=0.1, 92=0.2,q3=0. » 44=0.7 ap qs=I aking lo=100
lx,dx, L, T, and

Varable mogg| by distriby;
0.01 ; 0<s<j
G665 1‘.‘\51&5&25
ified b =
-Picdig g 0.12 if25 <5 <35
0.18 if's =35
Find i) S(x) 1) f(x)

iii) g(t) of T(32)
©) Provo bt H.E H- Where His €Xpected loss for both Partieg
Premium to Msurer
Q.4) Attempt any Wo of the l‘ollowing:
a) Write a short note on fully discrete Premiym,
b) Define curateq future Jifey

. . . e
and H jg Mmimum acceptabl

[4 eact],

=().4,
9x obtained fo, five weeks are de Ofor
- Constryct life table with values

(6 eacl]

nd it>s Drobability mass function.
9 LIS given that 5, - 0175, gz = 0-186, g3y < | % Q31 = 0,93 32 =0.198 and j = 5%.
-ind fhe APY g nefit of Togg 4 year term iNSurance 4 yo;r endowment insurance
issued to (28). )

Q.5) Attempt any one of the following:

a) I) Write 5 benefit fun

hole life

hich Provideg
Also obtajn the Net Single

emium (NSPp) Under the 44,
1) State and prove ¢ felatioy,

it concept ofannuity With :
1) Define the following terms:

i) Beneﬁciary

benefi at the moment of death .
Ove iNSurance policies
Clweg, effective fate of i,

. . st.
teregt and NOominal rate intere

iv) level benefit

4

8+ 4
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Dl el questions are compulsory.

it) Figures to the right indicate full marks.

iii) Use of scientific calculator and statistical tables is allowed.
iv) Symbols and abbreviations have their usual meanings.

Qn Attempt each of the following:
a) Choose the correct alternative in each of the following: [1 each]
i) Let X ~ N(u, ), where a?is unknown. IfHo: ¢ =1 against Hi: = 2, then

(A) Ho and Hi both are simple hypotheses.

(B) Ho and Hi both are composite hypotheses.

(C)Ho is simple hypothesis and H, is composite hypothesis.
(D) Ho is composite hypothesis and H, is simple hypothesis.

ii) Which of the following test is considered as a test of goodness of fit?
A) Sign test B) Mann- Whitney test
C) Kolmogorov- Smirnov test D) Run test

iiiy  For carrying out SPRT of strength (a, B) which of the following should be fixed
in advance? |

A) Bothaand f : B) Onlya

C) Only g D) Neither a nor B
iv) : :

A falling student is passed by an examiner, it is an example of
A) Type I error

C) Unbiased Decision B) Type Il error

D) correct Decision

b) Attempt each of the followi
wing. |2 each]

1) Define the term MP test.
i) Let X have Poisson distribution with mean 8, if

x < 1, is the critical region fo i inst
: et .p=2a ainst Hy:
power of the test. G : l'

iii) State Neyman-Pearson’s lemma.
iv) Define non-parametric tests.

B = | then obtain

P.T.O.



1))

by 1)
In)

(8, > 0o ) for an exponenti'al variate with mean ~=.

3

Find BCR of size 0.1 for testing Ho: p= 0 against' (i 8 # 0.
Bases on single observation. Check whether UMPCR exist for this test. [6]

Following is @ random sample of size 5 drawn from a continuous distribution with
distribution function Fx(.)-

0.5, 0.45, 0.75, 0.50, 0.80

Test whether the sample can be regarded as drawn from U(0, 1) distribution. Use
59 level of significance. (6]

Describe Wilcoxon Signed rank test procedure. (61
Construct SPRT of strength (o, ) for testing Ho: 6 = 0o against Hi: 0=20,

1

[6]

s o sk s sk g Rl ROk
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Max Marks: 60
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Instructions:
i) All questions are compulsory.

ii) Figures to the right indicate full marks.

iii) Use of scientific calculator and statistical tables is allowed.

iv) Symbols and abbreviations have their usual meanings.

Q.1) Attempt each of the following:

a) In each of the following cases, choose the correct alternative: [1 each]

process does not meet specifications if:

) A production
c) C,=1.5 d) Cp=0.'5

a)C, =1 b) €,=2

ii) Which of the following is not oné of the seven Process Control (PC) Tools?

a) Check sheet b) Histogram ¢) Scatter plot d) Pie diagram

iii) In statistical proceés control, the unbiased estimator of process standard deviation is

a) R b) diz
= A
2 d) d,R
)5 ) dz
iv) The 3-o limits on ¥ control charts imply that the type I error probability is
a) 0.0027 b) 0.0042
¢) 0.0015 d) 0.0098
b) Attempt each of the following [2 each]
) In each of the following, state whether the given statement is true or false.
1) Assignable causes of yariation are out of human control.
2) Control chart is one of the seven Process Control (PC) tools.
[P.T.O)]

95




age and disadvantage of double sampling plan over single sampling
plan.

iv) Define the terms Acceptable Quality Leve] and Lot Tolerance F raction Defective with
respect to a Single Sampling Plap

Q-2) Attempt any three of the following:

a) i) Distinguish between control ch

Control (PC) tools.
»1=90, ¢ = 3 Compute Average Outgoing
Quality (AOQ) if the incoming lots a

mal path setg of the system for the following
Reliability Block Diagram -

L

.Q3) Attempt any two of the following:
).3 any two [6 each]

i 25 2
a) For a production process with n=5, = P53, Z R =850 and 25 =

Q.4) Attempt any two of the following:

a) For a double Sampling plap With N =
of quality p = 0.5%.

[6 each]




B

Ak

IFR distribution and DFR distribution. Show that the exponential

c) Define the terms
lasses of distributions.

distribution serves as a boundary of IFR and DFR ¢

Q.5) Attempt any one of the following:

ples each of size 4 were inspected for a quality charac

n of the sample means (X) is 0.43 and the mean range (R) is 0.01, obtain 30

a) i) 25 sam teristics X. It was found
- thatmea

control limit‘s for X and R chart. If the process average shifts to 0.435, what would be

the probability of catching the shift on first sample after the shift?

ii) Write a note on OC curve of a single sampling plan. [7+5]

b) i) Show that redundancy of component level is more effective than redundancy at the

'system level.
ii) Consider the following Reliability Block Diagram (RBD):

S o A g

1) Draw fault tree diagram of the above RBD.
2) Draw the block diagram of component redundancy and system redundancy.

[6+6]

de e de e e
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Instructions:
i)  All questions are compulsory.
ii) Figures to the right indicate full marks.
iii) Useof scientific calculator and statistical table is allowed.
iv) Symbols and abbreviations have their usual meaning.

A) Choose the correct alternative of the following: _ [1 each]

a) If S(x)is survival fumction of X then S(0) is

A)0 B) &0y D) %
b) Range set of possible values of curtate future life time of (x) is

A) (0, =) B) (-0, ©)

M0 2k 58 D) {x, x+1,...... !

c) Therate of discount is

A) iv B) it+v . C)i-v D)7
d) The approach of constructing life table using specific survival function is known as

A) deterministic approach

B) random survivorship approach

C) non- random survivorship approach

D) non-deterministic survivorship approach

B) Answer each of the followingg ' [2 each]
a) State assumptions of annuity certain.
b) Write the formula for fully discrete premium for n-year endowment insurance with
actuarial notations.
¢) Define premium and policyholder.

d) State the interpretation of es from life table.

P.T.O.
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(2022 Pattern)

Time: 2 Hours

Instructions to the Candidates:

ns are compulsory-

1) All questio
nt indicate full marks. L

2) Figures to the rig

Q.1] A) Attempt Each of the following. [4]

i) Verify 1 — i satisfies the equation 2 — Dz —

SRS Go Y= 2VEX 3x27y a harmonic function? Justify.

iii) Prove that cos(iy) = cos hy.

iv) Write the Maclaurin’s serie i iyl ~

) s representation of f (2) = ey ('| z| < \/§)
(8]

~ B) Attempt Each of the following.
i) Show that f (z) = Z — Z is nowhere analytic.

ii) Verify that f (z) = 3Z is entire.

iii) Find fc f(2)dz,if f(z) = =y and C is the circle |z] = 5 in positive sense.

iv) Determine whether the point is pole, a removable singular point or an essential singular

point for the function f(z) = exp (—1-2-)
Z

Q.2] Attempt any Three of the following. [12]

iy If

NN

fz) =

, show that lin'é f(z) does not exist.
zZ—




ii) Find harmonic conjugate of the harmonic function
iii) Show that sin(Z) = sin(z)

iv) Find square roots of 3i.

u(x,y) = e* cos V.

Q.3] Attempt any Two of the following, [12]
i) State and prove Cauchy Reimanp €

quations at 3 point z
at Z,.

0» if a function £ (2) is analytic

ii) Derive the Laurent series expansion of

1
f(2) = zcog (—:)

Zd
in the domain 0 < |z| < oo,
iii) Find the residue at z = 0 of the function ——
Z+z3

Q.4] Attempt any Two of the following,

[12]
i) Explain the three types of isolated singular poins with exampleg

if) Determine the order of pole and find the correspondin

& residue for f(z) = 1-cos (22).
1 1 32 24
10 Compe (2} (55

Q.5] Attempt any One of the following,

[12]
i) State and prove Cauchy Integral Formula anqg evaluat Cosz
) ; “ fC 2(22+16) dZs Where Cis the
square whose sides lie along the lines x = *1 ang y=+41 -
ii) Evaluate the improper integral T
co
[ dx
.
J xt41
0
********

il No. of |

Tuljara

Tii




Total No. of Questions: 05
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;‘ime: 2 Hours]
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Structions to the Candidates:

1) All questions are comp

Q1) A) Attempt the following.

a
) Define set of measure Z

Z’) State Dini’s theorem.
) Define uniform converg

B) Attempt the following. (2m
a)

b)

x € [a,b], then g € R[a, b]
If A and B are two sets SUC

zero, then prove that A — B
oo dx

Test the convergence of ) 1 7%

Let fu () = 25 (0 <

¢
d)

5 .
02) Attempt any THREE of the following:

a) Let f(x)=2x, (0=
find lim U[f, 0] and lim L[f»
o0 n—oo

b) Prove that j'ol
X
¢ If fo(x) = Tf;;foro £x<®

d) ¥ olasl < o, then prove th

Tuli Anekant Education
uljaram Chaturchand College

o) gavitribal Phule Pune U

USMT362: Re
(2022 Pattern) (Paper— )

2) ‘Figures to the right indicate
3) Useof Non—programmable sc

b) Define improper integral of se€0

True or false: If f € Rla b) and f
h that A

isnot 0

2 1) Find

x < i)_, let On

sinx T
——dx1s divergent-

Seat No.: S

Total No. of Pages: 02
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omimerce, Baramati.

Society’s
of Arts, Science and C

(Autonomous)
niversity, Pune.
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MATHEMATICS . .

Semester —
al Analysis 2

[Max. Marks: 60

ulsory- _
ﬁﬂl marks.

ientific calculator 1S allowed.

0 mark each) [04]
ero. i
nd kind.
ence of series of real valued functions.
[08]

ark each)

(x) = g(x) except for a countable number of points

B cA, and B is of measure

is not of measure Zeros

f measure Zero.

1).

}lﬂfn(x),(o <x=

(4 mark each) [12]

= {0 = 1} be subdivision of [0,1]. then

1 2
—_— =y s ’
o n

Onl-

then find f such that 1im £ =f(x),(0=x< ).
On

A W :
at Jy (Tn=0 aX")A% = Tn=071

P.T.O.




03) Attempt any 70 of the following.

(6 mark each)

a) State and prove first fundamentg]
b) State and prove u—test for improp
€) IE{ES Jisa Séquence of contip

1 1 x2 1
— <1
@) Prove that vz s {‘Eh;dx S3

b) If f is continuoys in (=00, 0) gnq if f_ozo F(x)dx Converges ¢, A,
C?yiiﬂ@d=A.

¢) State and prove the Weierstrags M test fo
05) Attempt any ONE of the following

then prove that
I'uniform Convergence of serjeg of functions.

[12]
- a) Let fis bounded op [a, b].

Then Prove that fer
almost CVery point in [q, b].

b) Forneq, let £, (x) = nx(1 - x2yn O0<sx< 1).
i) Show that { Tndaiy Converges on [0, 17.
% Find lim [Tr

© N—>oo

la, b] if and only if fis Continuous at

Tot
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Semester — VI K
USMT 363: Ring Theory
(2022 Pattern) (Paper —I11I)
[Max. Marks: 60

Tfmz_- 2 HOMI'S]

Illst .
Tuctions to the Candidates:

1) All questions are compulsory-
ioht indicate full marks.
lator is allowed.

2) Figures to the rig
3) Useaf non-pragrammable scientific calcu
[04]

e ————
Q1) A) Attempt the following. (J mark each)
]={a+ ibla,

a) The set of Gaussian integers VAL
of integer modulo mis not ar integral do
0an

egra
mplex number is__

ach)

b € ZY} is subring of the __

main whenn is

-

d ab = ac then

b) The ring of Zn g e
1 domain.

¢) Let a,b and c belong 10 an int
eristic of 'ing of co

[08]

d) The charact
B) Attempt the following. (2 mark e

a) Define ring homomorphism-

b) Define integral domain.
¢) Define principal ideal domain (PID)

d) Define maximal ideal.
llowing. (4 mark each)

02) Attempt any THREE of the 0 . )
a) Leta,bandc pelong to an integral domain. Ifa . '
very prime P Zy the ring of integer niodulo p is a field.

e - ; .
fla+ib)=a~— ib. Then show that f is a

(12]

0 and ab = ac then prove that b = c.

b) Prove that for €

¢) Consider the map f: c-

C such that
is a complex number.
» then prove that E = set of even integers is an ideal

homomorphism, where C
of intege

d) Let(Z,+, -)bethe ring
of Z
' P.T.O.




03) Attempt any THO of the following. (6 mark each) =

[12] Wy
RN
a) Prove that characteristic of an integral domain is o oy prime. o
b) Let f(x) =4x3 +2x2 + x +3 and g(x) = 3x* 4 3x3 4 3,2 T X +4in Z[x). Then T\\\‘“
compute (1) f(x) + g(x) (ii) f () g(x).

¢) Let f(x) = x3 +2x + 4 and g(x) = 3x+2beinz

such that f (x) = g(x)q(x) + T(x) with degr(x) < 1.

04) Attempt any TWO of the following. (6 mark each)

[12]
@) Prove that the cyclotomic polynomiql
xP —1 =
¢p(x) :—x—:—I—: xP‘-l + x'p-—2 + _“+x+ 1

is irreducible over Q for any prime p.
) S i 8) = 25~ 5445 € 00 ety g
<) Let ¢ be a homomorphism from a ring R 1o ring S.Let A pe g Subring of R. Then prove
that $(A) = {¢p(a)la € A} is g subring of §. _ '

05) Attempt any ONE of the following, (72 mark each)

[12]
a) Iff:R - R’ be onto homomorphism, ther, R is IS0Morphic 1o o
R

f = E’}—'
b) Let F be afield and let f (x) and glx)erF [x] wirh
unique polynomials q(x) and rx)inF [x] such th

r(x) = 0or degr(x) < degg(x) < 1.

9(x) = 0, Then Prove that there exist

aflx) = I + r(x) and either

AR 'S




_Total No. of Pages: 02

Tot
al No. of Questions: 05
Anekant Education 5¢ gociety’s
and Commerce, Baramati.

Tulj
ljaram Chaturchand College
(Autonomou s)
Umversﬁy, Pune.

Affiliated 1O gavitribai Phule Pun
Y.
MATHEMATICS
Semester — -V1
USMT 364: Parti jal Di fferential Equations
(2022 pattern) (Paper ~
[ Ti
J I::;:e 2 Hours) [Max. Marks: 60
ructions to the CandldateS'
1) All questions @ e compulsory-
right indicate full mark
ble scientific calculator is allowed

2) Figures to the
pr

3) Use of nom-
Q1) A) Attempt the following: (1 mark each) [04]
: Dz N A
a) The order and degree of the partial diﬁ’erntzal equation 51:; -6% —=z+ Xy ;
b) The Jacobian av) — )
a(xy) =
c) Let p(x,y z) be a scalar pointfunct:on Then V@ = D
d) Ua-’—'ali—\-azj—i-agkandb—“b1L+b2)+b3k ThnaxB—* :
B) Attempt the following: 2 mark each) [08]
a) Solve p+aq=1
a@y)
= e*siny- Then the Jacobian 3.5 _
(2—=yap T (y*—20)4 = (2% — xY)-

B dfal = e €95 v=

¢) Classify first order P
d) - Define compatible 5Y*

artial differnt:al equation
der partmf di fferntml equations.

tem of. first oF
[12]

llowing: 4 mark each)

02) Attempt any THREE of the fo

a) Solvep2+q?--_=x+y
b) Salve p? = 4z
¢) Solve xzp + Y%
d) Solve (2z — ¥)

q::"-.xy.

p+t (x+z)q = “(?-x+y).

P.T.O.




03) Attempt any TWO of the following. (6 mark each)

a) Find the general integral of the partial differntiql equations
z(xp —yp) = y? — 42,
b) Solve the Pfaffian differntial equationg

yzdx+xzdy+xydz =0,
¢) Find the complete integral of

®*+ %)y ~qz =0
by Charpit’s method

04) Attempt any TWO of the followin g. (6 mark each)
a) Finda PDE by eliminating a gnd p

Jrom z = ax + by + 2
b) Show that the equation

+ b2,

f=p2+q2—-1andg- 2

=@ +gq
are compatible and find the one parametey Jamily

of common solution,
¢) Find the complete integrql of the partiq]

differntiq] equationg
2z +2p + yq) = yp2,

05) Attempt any ONE of the folloWing. (12 mark each)

@) IfX = (P,Q,R) is a vectoy Suchthat X . Cypy g 0 andy ;
Junction of x,y and Z, then prove thay

1X - Curl X)) =,

b) Show that q necessary and sufficien; condit;

T®.2,0,9) = 0 and gy, 2
1o be compatible is that

-9 6(f.g)
a(x.p) 9zp) * A(xp) i 9(v.q) +q Azq) 0

[12] Wal N, o5

Ty

[12]

[12]

S an arbitrayy differential




Total No. of Questions: 05
Seat No:

-

Anekant Education Society’s

m Chaturchand College of Arts, Science and Commerce, Baramati

Tuljara
(Autonomous)
Class: T.Y.B.Sc. (Mathematics)
USMT365: Lebesgue Integration
(2022 Pattern) (Paper-V) (Semester-VI) e
Time: 2 Hours Total Marks:60

Instructions to the Candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.

Q.1]A) Attempt Each of the following. [4]

i) Define measurable set.

ii) Define measurable function.

iii) Define Lebesgue integrable function.

iv) Give an example of bounded and unbounded function on (0,1].

B) Attempt Each of the following. 8]
iy Ef@)= -21; (0 < x < 1) find 1°f.

ii) What is the measure of the set of Rational numbers in [0, 5]? Justify.
i) -Trae;’l"'alsc:-UniO'n'Ume'd‘surable ééts is measurable? Justify.

iv) Give an example of an almosf everywhere continuous function on [0,1].

Q.2] Attempt any Three of the following. [12]

1) If G is an open subset of [a, b] then prove that G is measurable and mG = |G|

il) If E; and E, are subsets of [a, b] then prove that

m(E; U Ey) + m(Ey N Ey) < ME; + ME,

iii) f0) =xif 0<x<1and f()=2*if 1<x<2.Is f € L[0.2]2 M so find L [
iv) f(x) = x* - 81, x € [~3,3] then find f*and f~. il



' 12l
Q.3] Attempt any Two of the following,

[12]
i) Iff €La,b]is bounded and f < [@, b] such that ME = 0, show that J; £=0
i) If f € L[a, b] is bounded they Prove that [” 3 = ; I
iii) Prove that the characteristic function of Cantor set i Reimanp integrable on [0,11.
Q.5] Attempt any One of the following. [12]
i) Iff and g are nonnegative valu

R KRty
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Total No. of Pages: 03

Total No. of Questions: 05
Anekant Education Society’s

Chaturchand College of Arts, Science and Commerce, Baramati.
(Autonomous) '
Affiliated to Savitribai Phule Pune University, Pune.
T.Y.B.Sc. -
MATHEMATICS
Semester — VI
USMT366 (A): Optimization Techniques
(2022 Pattern) (Paper — VI)

Tuljaram

Time: 2 Hours) [Max. Marks: 60

Instructions to the Candidates:
1) All questions are compulsory. "
2) Figures to the right indicate full marks. \
3) Use of Non-programmable scientific calculator is allowed.

Q1) A) Attempt the following. ({ mark each) [04]

a) Define float.

b) What is mean by gradual failure?

¢) Define value of the game.

d) What is mean by idle time on a machine? <

B) Attempt the following. (2 mark each) [08]

a) Distinguish between CPM and PERT.
b) Examine the function f(x) = x* + x? for extreme points.
¢) Explain any two assumptions made while dealing with sequencing problems.

d) State assumptions of the game.

02) Attempt any THREE of the following. (4 mark each) # [12]
+ a) Use arithmetic method to solve the following game.
Player B
Bi B
Player A A 4 0
: Az 0 8

b) A firm is considering replacement of a machine of cost R, 9,000 and annual operating
EOStS are Rs. 200 for first year and then increase by Rs. 2,000 every year. Determine the
est age at which to replace the machine and average yearly ¢ : i
. ost
operating the machine. i < v
¢) Determine the extreme points of the function:
f(xl, xz) = x13 + x23 = lex2.

P.T.0.




c
) Express the following game as Linear P

b)

Player A
05) Attempt any ONE of the following. [12]
a) A project consists of ten activities, the details of which are given below:
Activity AL1E i INE F G H I J
Predecessor Pl A (B B B {=€- C E.G.|D,EHy{ I
| Duration TeliaRdo | ie |20V IDTE 6 .8 24 16
i) Draw the network diagram.
ii) Identify the critical path and find project completion time.
jii) Find total float for each non-critical activity.
A small project consists of seven activities, the details of which are given below:
Activity A B C D E F G
Immediate Predecessor - - A A B,C B D,E D
Optimistic time 1 2 3 4 3 ] 4
Most likely time 3 6 5 17 L 5 4
1 14 3 22 15 14 4

rogramming Problem. (oply for mini

Player B

mization)

Pessimistic time :
i) Draw the network diagram.

ji) Find the critical path and project completion time.

iii) What project duration will have 95% confidence of project completion?

¢ ¢
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Aneckant Education Society’s
TllljaramChaturchand College of Arts, Science and Commerce, Baramati
(Autonomous)
Affiliated to SavitribaiPhule Pune University, Pune
Class: T. Y. B.Sc.
Subject: Microbiology

Semester: VI

USMB361: Medical Microbiology-IT

(2022 Pattern)
Max. Marks: 60

Time: Two Hours

Instructions to the candidates:
All questions are compulsory

i. '
Draw neat and well-labeled diagrams wherever required

ii.

Q.1 (A) Attempt each of the following (1 Marks each)

1. Define —Chemotherapy.
ii.  Name the producer organism of Penicillin.
State -True or False-rabies virus has bullet shape.

il
.... disease is caused by Entamoeba.

v.
(B) Attempt each of the following (2 Marks each)

Name the vaccines used-to treat poliomyelitis.
Name the antibiotics which act on bacterial protein synthesis.

Name the any two examples of Aspergillus species.
Write the symptoms ofamoebiasis.

i

ii.

iil.
1v.
Q.2 Attempt any three of the following (4 Marks each)

Explain mode of action of Acyclovir.

Enlist the reasons of drug resistance acquired in bacteria.
Explain the pathogenesis ol dengue virus.

Explain morphological characters of candida.

i
il
1i.
iv.

Q.3 Attempt any two of the following (6 Marks each)
i.  Diagrammatically illustrate the life cycle of malaria parasite.

i.  Give short note on minimum inhibitory concentration of drug.
iii.  Explain the mode of action of Amphotericin-B.

o A.“empt any two of the following (6 Marks each)

l: Draw a neat labelled diagram of Influenza virus.
.~ IXplain in detajl about pathogenesis, Symptoms and treatment of poliomyelitis.

iii, : - .
Xplain the mode of action of any two drugs targeting on bacterial cel] membrane

Q5 Au
i ;’;‘Plt% of the following \ (12 Marks each)
- Plain Morphology, laboratory diagnosis, symptoms and pathogenesig of HIV vi
“Xplain ip detail the factors affecting bioavailability of the drug, virus.

2:*****. .
FREE Sk gk 400k # BEST OF LUCK ********************
o o o o o e
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Anekant Educaz_‘z‘on_ Society’s :
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati

(Autonomous)

T.Y.B.Sc.
MICROBIOLOGY
Semester - V
USMB351: Medical Microbiology-1
(2022 Pattern) L

Time: Two hours (No. of Credits 03) Max. Marks: 60

Instructions to the candidates:
|. All questions are compulsory.
2 Draw neal and labelled diagrams wherever necessary.

Q.1 (A) Attempt each of the following: (1 Marks each)

i) Define: Epidemiology

ii) Name the causative agent of typhoid. .
iii) What is prevalence? ! ;
iv) Write the symptoms of poliomyelitis.

(B) Attempt each of the following: (2 Marks each)

1) Enlist the virulent species of E.coli.

?
) State whether true or false:

i) Scarlet fever is caused by streplococcus pyogens.
i) Q fever is an viral disease of digestive system .

") Mateh the following:
"‘Disease’ *Vaccine’
i_?BCG A)Rabies
W)DTP B)Whooping cough

C)Tuberculosis
iv) Fill in the blankg:

) Ldusa[we agent of peptic ulcer Is
)T : :
) Tetanus is a disease of.....system.



Q.2 Attempt any Three of the following:

i) Explain pathogenesis of salmonel|osis.

ii) Enlist the phases of Denta] caries

iii) Describe the pathogenesis of helicobacter.
iv) explain morphological ang biochemical characterization of

(4 Marks each)

vibrio.
Q.3 Attempt any two of the follcwing:

(6 Marks each)
1) Explain the pathogenesis of syphilis.

i) Draw a neat labelled diagram of digestive System

1) Write 4 NoOte on source yng reservojr of disease.
1

Q4 Attempt any two of the fol_lowing: (6 Marks each)

Q.5 Attempt a1y one of the following:

(12 Marks each)




Exam seat No.

Tota
No. of Questions : 05
Total No. of pages :01

Anekant Education Society’s

hand College of Arts,Science and Commerce, Baramati

Tuljaram Chaturc
(Autonomous)
‘ Affiliated to Qavitribai Phule Pune University, Pune
[ T.Y.B.Sc.
.-f MICROBIOLOGY
‘ SEMESTER V

MICRO3501: Medical Microbiology-I
(2019 pattern)

“Time:Two Hours
Instructions to the candidate:

o All questions are compulsory.
o Draw neat and labelled diagram whenever necessary.

Q.1 (A) Attempt each of the following

( No of Credits 04) i Max.MarksﬁGO

(1 Marks each)

i Name the vaccine used for the treatment of pertussis.

ii.  Name the causative agent of syphilis.
iii.  Strawberrylike appearance of tongue
iv.  State true or false: Tetanus is a type 0

(B) Attempt each of the following

is characteristic feature of ...disease.
f food poisoning caused by clostridium.
(2 Marks each)

i, Detine: Epidemiology.
ii. Name any two species of streptococcus.

iii. Write the symptoms of mumps disease.

iv. Name any two prion diseases of nervous system.
(4 Marks each)

Q.2 Attempt any three of the following

i, Explain mortality & morbidity rates.
ii.  Explain the pathogenesis of shigellosis.
iii.  Enlist the phases of periodontal disease.

iv.  Describe the defense mechanism of central nervous system.

Q.3 Attempt any two of the following (6 Marks each)
' -Explain pafhogenesis of tuberculosis.
i, Explain pathogenesis of tetanus. . .
iii.  Write short note on source and reservor of disease.
(6 Marks each)

Q.4
Attempt any two of the following

i S ’
- Explain disease prevention and control measures

ii. :
i, Explam case-control study
xplain the mode of transmission 0

f the infection.

Q.5
(12 Marks each)

any gne of the following
ystem along with its defense mechanisms

Eraw aneat labeled diagram of respiratory S
Xplain in detai| Descriptive epidemiology-

i,




Total No. of Questions: 5

Tuljaram Chaturchand Colle
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Anekant Education Society’s
ge of Arts, Science and Commerce, Baramati.
(Autonomous) :
Affiliated to Savitribai Phule Pune University, Pune
T.Y.B.Sc.
MICROBIOLOGY
Semester - V
USMB353: Enzymology
(2022 Pattern)
Max. Marks: 60

Instructions to the candidates: (If any)

I
ii.
iil.

Q.1  (A) Attempt each of the following.
1

it

iii.

1v.

(B) Attempt each of the following.

L

ii.

iil.

All questions are compulsory.
All questions have equal marks.
Draw neat labeled diagram where ever necessary.

(1 Mark each)

What is the full form of SDS-PAGE?

Define Km.
Enlist the methods used to determine molecular weight of enzyme.

Give any two examples of allosteric enzymes.

(2 Marks each)

Define active site of enzyme.
What is law of mass action?

Enlist any four methods used to purify enzymes.
Write the occurrence and biochemical function of flavin mononucleotide.

iv.
Q.2 Write short notes on any three of the following. (@ Mtk ssch)
i, SDS-PAGE 3
ii. Applications of Immobilized enzymes
iii. Metal jons as cofactors
iv.  Pyridoxal phosphate as cofactors.
(6 Marks each)

Q.3 Attempt any two of the following.
1]

ii.

iii,

Q.4 Attempt any two of the following:
1.

il
iii.

Explain with help of one example the biochemical function of Nicotinamide

nucleotides. . o
Explain in brief proteolytic activation of zymogens.

Explain in brief use of trapping of enzyme-substrate complex in determining
amino acid residues in active site. |

: 3G (6 Marks each)
Explain the role of Flavin nucleotides in metabolism with the help of one
example.

Diagrammatically explain Hans plot.
Write a short note on Gel filtration.



Q.5 Attempt any one of the followin
i,

ii.

' WIT&f‘i‘s*‘thE'*approximate M;of the unk

g (Long answer questions). (12 Marks each)

Derive Michaelis Menten equation for the initial velocity

enzyme.
The relative molecular mass M,
using sephacgl S300 column g

of single substrate

of a protein wasg investigated by gel filtration

nd using following proteins as standards.
Marker molecule M, Retention volume
(cm?)
Aldolase 153000 27.5
Catalase 213000 26.4
Ferritin 443000 23.2
Thyroglobulin 663000 21.4
Blue Dextran 2010000 18.6
Unknown ? 24.5

10Wn protein?
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Anekant Education Society's

Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati

(Autonomous)
Affiliated to Savitribai Phule Pune University, Pune
T.Y.B.Sc. Microbiology
SEMESTER V
USMB 356 A : FOOD & DAIRY MICROBIOLOGY
(2022 Pattern)

Time: Two Hour. (No. of Credits 03) Max. Marks: 60

Instructions to the candidate: _
o All que.m'bns are compulsory.
o Draw neat and labelled diagram whenever necessary.
Q.1 (A) Attempt the following:
Define — Food spoilage.
Define — Pasteurization.
State True or False : The pH of milk is alkaline outside the cow.
Fill in the blank : .....denotes the decimal reduction time for reduction of microbial
population by one decimal.
A. D-value B.Z-value C.F-value D.P-value
(B) Attempt the following:
1. Define — Titratable acidity.
2. Define — TDP. ‘

3. What is skimmed milk ?
4. What is FSSAI?

2
Q ﬁtt;:;)pla;i:lt\:: :;FREE of the following : (4Marks each)
e e f)f common microorganisms found in milk.
S Stlication of food based on stability
; rite a short note on- Clean Milk concept .

4. Explain food poisoni :
_ Polsoning caused by Clostrid;
~ 5 . ¥ d o
Q. 3 Attempt &NLT_V_V_Q of the following . v o .

21, ﬁ;(plain the nutritive values of milk
. Write the detrimental eff; i
3, Wite thopiteigles fo?ésp:szlrls;?il:;s associated with milk.
Q.4 Attempt ANY TWO of the following : '
1. Explain the factors affecting quality and quantity of milk
2. Write a short note on — Phosphatase test. £¥
3. Describe food infection by Salmonella phimurium,
Q.5 Attempt ANY ONE of the following : 12 M
I. Explain the dye reduction tests used in analysis of milk. : Y
2. Describe the physical and chemical properties of food affecting microbial growth

(1 Mark each)

R

(2 Marks each)

(6Marks each)

(6Marks each)
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Anekant Education Society’s
m Chaturchand College of Arts, Science and Commerce, Baramati
(Autonomous)
Affiliated to Savitribai Phule Pune University, Pune
T. Y. B.Sc.
MICROBIOLOGY
Semester - V
USMB352: Genetics and Molecular Biology I
(2022 Pattern)

Time: 02.00 Hours Max. Marks: 60

Tuljara

Instructions to the candidates: (If any)
i, All questions are compulsory.
ii. All questions have equal marks.
i, Draw neat labeled diagram where ever necessary.

Q.1  (A) Attempt each of the following. (1 Mark each)
i Give list of different histone proteins found in eukaryotic chromosome
ii.  State whether true or false: Bacterial chromosome is highly organized
similar to eukaryotic chromosome.
i, What is abortive initiation? '
iv.  Define origin
(B) Attempt each of the following. (2 Marks each)
i.  Define transcription unit.
ii.  Which are different termination codons?
{ii.  For the separation of double stranded DNA ___ ___and for synthesis of

primer is required.
A) Helicase and primase ~ B) Ligase and SSB
C) Helicase and ligase D) SSB and primase
iv.  Match the following.
Cytosine Thymine
Adenine Xanthine
Guanine Hypoxanthine
S-methylcytosine Uracil
Q.2 Write short notes on any three of the following. (4 Marks each)

i Translesion DNA synthesis.
1, Structure of nucleosome
i, DNA damage by radiation.
1v.  Prokaryotic promoter.

Q.3 Atteropt any two of the following. ' (6 Marks eact
i Diagrammatically explain Base excision repair (BER). Y
L, Write a short note on shine-dalgarno sequence.
iii.  Write a short note on mismatch repair.




Q.4 Attempt any two of the following.
it Diagrammatically explain non homologous end joining.
ii. Diagrammatically explain how DNA ligase seals Nick.
iii. Diagrammatically explain initiation of translation in prokaryotes

(6 Marks each)

Q.5 Attempt any one of the following (Long answer questions).

L. Explain in detail intrinsic and Rho-dependent termination
prokaryotes with the help of appropriate diagrams,

ii.  Describe in detail coordinated synthesis of leading and lagging strand in
prokaryotes.

(12 Marks each)
of transcription in
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Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Empowered Autonomous)
Affiliated to Savitribai Phule Pune University, Pune

T. Y. B.Sc.
Microbiology
Semester VI
USMB362 : Genetics and molecular biology IT
(2022 Pattern)

Time: Two Hours Max. Marks: 60
Instructions to candidate:
L All questions carry equal marks,
. Use of scientific calculator is allowed.
L Draw neat labelled diagrams wherever necessary.

Ql. @) Attempt each of the following

6] What does a recombination frequency of 50% indicate?
Eu)) Define: Transformasome
1ii Which kind fli i i i
transduction(‘_; ife cycle is followed by phage during generalised
(iv)  In which phase do : . . )
ey S i ;Se ;egregatlon of replicated genetic material occur in the
(B) Attempt each of the foll
(i) Mentioned any twq

(1 Mark each)

owing

methods . (2 Marks each)
e used for transfer of Técombinant DNA in to host
(i)  Define: Recombination
(iii)  Who discovered the Process of trang i
: : duction?
(1v)  What are the main stages of the eukaryztli(c):nc-ell cycle?
Q2. A(fii\)ttemp;) any three Olf gli lfollowing (
) raw a neat labelled diagram . : 4 Marks e
(ll) Write a short note on cofnﬁd, “howing Hir formation, 2
Qu) E)?Vnte a short note on artificial transformation
(iv) . NA from a strain of Streptococeys pneumon'iae with th
18 used to transform g Tecipient strain with the geno - Eenotype trp+ tyr+
numbers of transformed cells were recovereq WES SR The llawing
trp+ tyr- : 160 '
trp- tyr+ : 320
trp+ tyr+: 360. Calculate the percent (%) fr
and tyr genes. (%) frequency of co-transformation of trp



Q3. Attempt any two of the following
1) With the help of diagram describe PBR 3
Replication ii) Selective marker iii) Clo

(ii) Diagrarmnatically Iepresent of specialj

(iii)  With the help of diagram describe the

(6 Marks each)
22 vector with respect to: i) Origin of
ning site

Q4. Attempt any two of the following

()  Describe Sereening of recombinant DNA by Blye white assay.
(ii) Diagranunatically Teépresent mitosis,

(iii) Diagralmnatically explain conjugation between F+ and F-,

Q5. Attempt any one of the following
() Discuss the use of linke

(ii) Consider three genes o

\
[ Ofan =

Offspring class m

T e e,

def T e I e NP )
Def 57—
dEF 59
DEf N
deF 4y T |
DeF B, T ek |
B e
e
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Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Empowered Autonomous)
Affiliated to Savitribai Phule Pune University, Pune

T. Y. B.Sec.
Microbiology
Semester VI
USMB363 : Metabolism
(2022 Pattern)

Time: Two Hours Max. Marks: 60

Instructions to candidate:
. All questions carry equal marks.
II.  Use of scientific calculator is allowed.
.  Draw neat labelled diagrams wherever necessary.

Q1.  (A) Attempt each of the following (1 Mark each)
€] Define oxygenic photosynthesis.

(ii)  Define free energy. _
(iii) and are the polymers found in starch.

(iv)  Net gain per molecule of palmitate is _ ATP.

(B) Attempt each of the following (2 Marks each)
® State first law of thermodynamics.
?9 Draw the structure of malonyl-CoA.
(113 gn}ll'at is Plasmolysis_? :
15t the enzymes involved in breakdown of starch.
G Attempt any three of the following (4 Marks each)
(@ Draw a neat labelled diagram of electron flow in reaction centre of purple
o phC_’tOSY nthetic bacteria,
(11) Write a short note on phosphoenol pyruvate as a high energy compound.
(%“) Draw a neat labelled diagram showing structure of phycobilisome.
(iv)  Drawa neat labelled diagram of mitochondria ATP synthase complex.
. Attempt any two of the following (6 Marks each)
(1) Diagrammatically explain synthesis of glycogen from UDP-glucose.
(ii) Describe in detail how electron transport in the reaction centre of
Cyanobacteria happens?
(i)  What is entropy? Explain how entropy of universe increase with any two
Suitable examples.
Q4. Attempt any two of the following (6 Marks each)

() Write a short note on group translocation.




(i)  Diagrammatically explain fluid mosaic model of the biological membrane.
(iif)  Explain how starch synthase polymerises ADP-glucose into starch.

Q5.  Attempt any one of the following (12 Marks each)

(1) Explain in detail urea cycle and draw the appropriate struct
intermediate molecules.

(i)  Explain in detail energetics of mitochondrial electron transport chain (ETC).

ures of



Anekant education Society’s

Tuljaram Chaturchand College Baramati (Empowered Autonomous)
Affiliated to Savitribal Phule Pune University, Pune

Department of Microbiology
Class: T.Y. B.Sc.

(2019 Pattern)
Subject: MICRO 3504 Immunology — I (Semester- V)

Time: 2. hours] ~ [Max marks: 60]
N.B.

1. All questions are compulsory
2. All questions carry equal marks
3. Draw neat labeled diagram wherever necessary

Q1) Answer the following: - . -
a. Define , “Antigen” | '01
b. Halflife period of Ig M is 8-10 days. -~ True/False %
¢. What are complements g
d. A molecule which Lacks immunogenicity but possesses s
named as Adjuvant True/False o
e. What are Antigenic determinants . -
f. Define Allografts. e
g. Enlist any two antigen presenting cell . ' 2
h. Draw the structure of IgG. s
Q2 Write short note on any three of the following 12

A. Structure and function of Spleen.
B. Natural immunity.
C. Phagocytosis.

D. Activation and differentiation of B cells.



Q3 Answer any two of the following,

A. Describe Epitopes of Immunoglobulin.
B. Describe Hematopiosis,

C. Explain Alternative path-

12

Way of complemen;t activation.

Q4. Diagrammatically re
A. ADCC
B. Apendix

C Humoral immune Irésponse

Present any two of the following, 12

e e,
Q5 Attempt any one of the following,

12
A. What is immunoglobyling? Describe different Properties of immung globulins.
OR

B. What is transplantation? Degcyibe different types of grafts. Add a note o
allograft rejection mechanism

---------------------------------------------------------------------------------
-------------------



Anekant Education Society’s

Tuljaram Chaturchand College Baramati
(Empowered Autonomous)
Affiliated to Savitribai Phule Pune University, Pune

Department of Microbiology
Class: T.Y. B.Sc.

(2022 Pattern)
Subject: USMB 354 Immunology —1 (Semester- V)

Time: 2 hours] [Max marks: 60
N.B.

1. All questions are compulsory
2. All questions carry equal marks
3. Draw neat labeled diagram wherever necessary

Q1.A) Answer the following: (One mark each)

a) A molecule which Lacs immunogenicity but possesses antigencity is named
as Haptens T/F

b) Half life period of IgG is 8-10 days T/F

¢) T cells that are not prior interacted with any antigen are referred as
Cells

d) Proteins are the best antigens T/F

-------

Q1.B) Answer in short: (2 marks each)

8) What are Xenografts

2; g;;lw the structure of 1gA

d) E atare Linear determinants
nlist antigen presenting cells.




Q2 Write short note op any three of the following (4 marks each)
A. Structure and function of Thymus
B. Passive Immunity
C. First and second get of

Allograft rejection
D. Factors affecting Imm

unogenicity

A. Types of tonsils

B. Activation and differentiation of B Cells
C. Humoral Immune response

(6 marks each)

Q 5 Attempt any one of the following,

: : L - (12 marks each)
A. What are immunoglobuyling? Describe differen; chemica] ang biological
properties of different immunoglobyling

OR

B. What are antigens? Describe different types of antigen in detail



Anekant Education Society’s

Tuljaram Chaturchand College of Arts, Science and commerce, Baramati
(Empowered Autonomous)
T.Y.B.Sc (Semester—VI) MICROBIOLOGY
Paper- USMB 364 (Immunology II)
(2022 Pattern)
Time 2 hrs Marks: 60
Instructions to the candidates:
e All questions are compulsory
o Figures to the right indicate marks
o Draw neat labeled diagrams wherever necessary
Q.1 Attempt the following (Short answer questions) (12)
A] Answer the following. (1 Mark each)

a) MHC class I molecule constitute ......

i) a-chains & P2 microglobulin i) a-chain & B-chain iii) 2 a-chains iv) 2 B-chains

b) Define, antibody avidity.
¢) Tuberculin test is the example of ........ type of hypersensitivity

d) Father has AB blood group and mother has 0 blood group Which of the following
Genotype is possible in the offspring.........

i) AB ii)BB iii)BO iv) 00
B) Answer the following. (2 Mark each)
a) What is Agglutination inhibition? Give its suitable example
b) Define interferons. Name its types.

¢) What are vaccines, give any one example of bacterial live vaccine.

d) What is ELISA? Name its types.




Q. 2 Write short notes on any three of the following. (12)

a) Immunodiffusion

b) Contact dermatitis
c¢) Arthus reaction

d) Toxoids

Q.3 Describe in detail any two of the following
(12)

S gy Agglutination Inhibition
b) Types of cytokines
¢) Structure and function of MHC-II molecule
Q.4 Explain any two of the following

(12)
a) Cross matching

b) Microcytototoxicity test
¢) Rheumatoid Arthritis

Q.5 What are autoimmune diseases, Describe types of autoimmune dj
A seases, (12)
OR

Q.5 what is ABO blood group system? Describe bige

hemi :
substances in detail. emistry of ABO blooq group

-----------
---------
-------
_____________
-------
-------
------




Exam Seat No. [

Total No. of Questions: 05 Total No. of pages: 02
Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Empowered Autonomous)
Affiliated to Savitribai Phule Pune University, Pune
- T.Y.B. Sc.
MICROBIOLOGY
Semester: VI
USMB365: Fermentation Technology - 11
(2022 Pattern)

Time: 02 Hours ~ (No. of Credits — 03) Max. Marks: 60

Instructions to the candidates:
1. All questions are compulsory.
2. Draw neat labelled diagrams wherever necessary.

Q1. (A) Attempt each of the following: [1 Mark each]

i) Name the bacterium used in the production of tetanus toxoid.
i) State the use of renin-type protease in cheese manufacturing,.
iii) Explain the role of chill-proofing agents in finished.

iv) Name the bacterium used in the production of streptomycin.

B) Att f ing: i
( ). empt each of the following: [2 Marks each]
i) Match the following:

1) Hops Chill-proofing

i1) Caramel Color

Flavor

ii) Fill in the blanks:

i) is the raw material used to produce yoghurt.

1) Acetator and cavitator type fermenters are associated with the production of

ii1) State whether the following statement is true or false,
a) Edible mushrooms belong to the class of basidiomycetes of fungi.

b) In continuous fermentation, a fixed volume of production medium is used

1v) Name the substrates used in the production of mushrooms.



Exam Seat No.

Q2. Attempt any three of the following:
i) Steroid transformation

i1) Uses of lactic acid

iii) Production of antisera

iv) Malting

Q3. Attempt any two of the following:
i) Explain the process of mashing in brewing of beer.
ii) Describe any one of the methods of production of vinegar

iii) Describe the production of amylase.

Q4. Attempt any two of the following:
1) Describe the by-products of ethanol fermentation.
i) Explain the steps ol recovery of penicillin.

iii) Describe the production of Salk-type polio vaccine.

Q5. Attempt any one of the following:

i) Describe the production of cheese.

i) Describe the large-scale production of white wine.

[4 Marks each]

[6 Marks each]

[6 Marks each]

[12 Marks each]




Exam. Seat No E

Total No of Page: 1
o 2
¢t Education Society's !
;e of Arts, Science and Commerce, Baramati

am Chaturch? (Autonomous)
d to Savitribal Phule Pune University, Pune

Class -T. Y. BSc.
Subject - Microbiology
Semester- VI
Course Code :USMB 366 A
Course Title : Agricultural And Environmental Microbiology
(2022 Pattern)
Time : 2.00 Hours (No. of Credits 03) Max. Marks : 60
Instructions to the candidates:
e All questions are compulsory.
o All questions carry equal marks.
o Draw neat and labelled diagram whenever necessary.
Q. 1 (A) Attempt each of the following (1 Marks each)
i. Define : Iron chelation
ii. Define :IPM (Integrated pest management)
iii. Enlist two names of phosphate solubilizing microorganisms.
iv. Define: Bioaugmentation '
(B) Attempt each of the following ) (2 Marks each)
i. Enlist the names of pre-formed structures & compounds of plants
ii. Whatis systematic acquired resistance (SAR)? .
iii. Write any four Advantages of Biopesticides.
iv. What is potassium mobilization?
0.2 Write 2 %;ge?y three of the following (4 Marks each)
i Phosphate solubilization. )
i, Fradication. ‘
v, RNAI tecfl'lﬁolofgi’l in controlling plant pathogens.
two of the following
pt.'al:;yx'{)_l_gi} the term Bioremediation in detail. (6_Marks £AR)
Describe Biological Nitrogen fixation.

ii. : -
i Explain Biological control as a method of plant disease control.

2 Aneka

Tota) No. of Questions °

Tuljar
Afﬁliate

Q. 3 Attem

ay two_of the follo_wing
Q-4 Attempti ) ]gxplain the term Bioaugmentation in detail. . (6 Marks each)
ii.. Describe application of viral proteins in controlling plant viral diseases
il Explain the Ant1sens'e RNA technology in plant disease contro]. :
¢ any One of the following (12 Marks each)

temp y o= . of Biofertilizers. Explain i i
0. 5 At the types © = plain in detail the %
. s ers with the help of suitable example, Bacterial & Algal

| I po
iofertiliz :
| Biofer Jetail Bioleaching process with the help of,

ii in in

N E);pIaMicroorganisn?s used
| b. Bioleaching of C.Opper & Gold
E " Advantages of Bioleaching

C.
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No. of Questions: 5
Anekant Education Society’s

Tuljaram Chaturchand College of Arts, Science and Co X
(Empowered Autonomous) pieCi e e
Affiliated to Qavitribai Phule Pune University, Pune
T. Y. B.Sc. Botany, Paper-1, Semester- V, USBT 351: Cryptogamic Bot
(2022 Pattern) ik

Total

Time 2.00 hours (No. of Credits 03) Total Marks 60

Instruction to candidates:
i All questions are compulsory.

ji.  Figures 1o right indicates

jii. ~ Neal Jabeled diagrams must -ever necessary.
(1 Mark each)

Q.1(A) Attempt each of the following

i. Define Mycology
ii. Give systematic position-of Psilotum.

iii. Give occurrence of Oscillatoria.
iy, What is the reserved food in Bryophytes?
’ (2 Marks each)

(B) Attempt cach of the following

ic importance
. bitat of Anthoceros:
onomic importance of algae.

modium of Stemonilis.
(4 Marks each)

of Selaginella.

1 Give ecol sexual reproduction-‘in Oscillatoria.
11. Commeﬂ, 1'161’31 characters of Polytf’fChHm-
iii. Comme? of Psilotum stem.
] " (6 Marks each)

gae proposed by Chapman and Chapman (1973).

1v.
Q.3 Attemp! e t of classiﬁcation of al

ction 1 .
n of Selaginella in brief.
' ' | (6 Marks each)

(12 Marks each)

f Equisetum.
f Marchantia.



/i. Total No of Questions: 5 0
.; otal No of Questions: ‘ Total No. of Pages: 1

: Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce (Autonomous)
Affiliated to Savitribai Phule Pune University, Pune.
T.Y.B.Sc.
BOTANY
,f Semester V : (2022 Pattern)
USBT 352 : Spermatophyta and Palaeobotany

Time- 2.00.hrs. No. of Credits: 03 Max. Marks: 60

Instructions for candidates:

1) All questions are compulsory.
2) Draw a neat labelled diagram wherever necessary.
3) Figures to the right indicate full marks.

Q.1 (A) Attempt each of the following. (lMark each)

i) Define the term Fossil.

ii) Give name of type of seed in family Asteraceae.
iii) Give the long form of QR.

iv) What is key?

(B) Attempt each of the following. A (2Marks each)
i) Give any two uses of Gymnosperms.
ii) Draw a floral diagram of family Magnolicaeae.
iii) Give any two salient features of Calamitales.

iv) Enlist types of wood in Gymnosperms.

Q.2 Attempt any three of the following.

i) Comment on general characters of Gymnosperms, ‘ (4Marks each)
ii) Write a note on economic importance of family Fabacege

iii) Sketch, label and describe Male cone of Gnetum. :

iv) Comment on Impression.

Q.3 Attempt any two of the following,

1) Give the details of Geological time scale.

39 Explain Bennettitalean theory.

1) Comment on Alternation of generation in Pinus.

(6Marks each)

Q.4 Write a note on any tw i
; 0 of fi
1) APG III System, 4 o tollonlte (6 Marks each)

ii) Use of flora : i ;
111) Gnetum seed. : :

Q.5 Write an assay on any one of following

i) Explain the process of fossil f i '
ST tion.
ii) Give distinguishing 1 sil formation. Add a note op any one type of fo

(12 Marks each)
ssil.
eae.

haracters and economic importance of family Poac
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‘Total No. of Questions : 5 Total no. of Pages : 1 .

Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Autonomous)
T. Y. B. Sc. BOTANY
(Semester -V)
USBT 353 : Cell Biology and Molecular Biology

(2022 Pattern)

Time : 2.00 Hours) (No. of Credits 03) (Max. Marks‘: 60

Instructions to the candidates :

i. All questions are compulsory

ii. Figures to right indicate full marks

iii. Draw neat labeled diagrams wherever necessary

Q.1  Attempt the following : (12)
i) Give definition of cell biology. (n
i) Which organelle of the cell contains cristae? (D
iii) Which organelle is known as the power house of the cell? @))
iv) Define nucleus. (1)
V) Mention the components of cell wall, 2)
vi) Write forms of DNA. (2)
vii)  Define molecular biology and write central dogma of

molecular biology. (2)

viil)  Give definition of transcription and translation. 2)

Q.2 Answer any three questions of the following : (12)
i) Draw and describe ultra structure of mitochondria.
ii) Functions of endoplasmic reticulum.

ili)  Semiconservative replication of DNA.
iv) Repair Mechanism of DNA.

Q.3 Attempt any two questions of the following : (12)

)i Whaf-is cellﬂwal[?',Describe_ chemical composition and function
~of the plant cell wall. ' '

ii) What is Cytosol? Write a note on chemical organization of Cytosol.
iii)  What is genetic code? Explain in brief properties of genetic code.

Q.4  Answer any two questions of the following : (12)
i) Describe structure and function of plasma membrane.
ii) Describe structure and function of golgi apparatus.
iii)  Write a note on DNA damage. :

Q.5 Answer any one question of the following : (12)
i) What is the chloroplast? Describe the ultra structure and

functions of the chloroplast.
ii) [lustrate in brief Watson and Crick’s model of DNA.




Exam. Seat No. :’

Total No. of Questions: 5 Total No. of Pages: 1
Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Empowered Autonomous)

Department of Botany
Affiliated to Savitribai Phule Pune University, Pune
Class: T.Y. B.Sc. Subject Botany
Semester V Paper Code: USBT 354 Industrial Botany
(2022 Pattern)
Time: 02 Hours Max. Marks: 60

Instructions for candidates: .
1) All questions are compulsory.

2) Draw neat labelled diagrams wherever necessary.

3) Figure to right indicate full marks.

Q.1) A) Attempt each of the following (1 Mark each)
i.  Define the term aeroponics.
ii.  Enlist various systems of hydroponic.
iii. What is damage of food stuff?
iv.  What is Perlite?
B) Attempt each of the following (2 Marks each)
i.  Write advantages of hydroponics.
ii.  Write any two advantages of nutrient film technique (NFT).
iii.  What are two main types of dehydration in Post harvest treatment?
iv.  Give major nutrients used in nutrient solution. :

Q.2 Attempt any three of the following (4 Marks each)
i.  Give the principles gardening.
ii.  Write about indoor gardening- Hugelkulture.
iii. =~ Write note on Bubbleponics.
iv.  Give the name of storage of fruits?

Q.3 Attempt any two of the following - (6 Marks each)
i.  Explain any two types of indoor gardening
ii.  Explain Run to waste technique.
iii.  What is storage in Post-Harvest technology? Explain its methods.

Q.4 Attempt any two of the following (6 Marks each)
i.  What is Indoor gardening? Explain in detail — Bonsai garden.
ii.  What are plant nutrients and explain their role.
iii. ~ What is drying? Explain sun drying and machine drying.

Q.5 Attempt any one of the following (12 Marks each)
i.  What is garden designing? Explain objectives and scope of garden designing.
ii. Explain in detail Primary Processmg Operation Vs. Secondary Operation of Post-
Harvest technology.



Seat No.

Total No. of Questions: 5 Total no. of Pages : 1
Anekant Education Society’s _
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Empowered Autonomous)
T.Y.B. Sc. BOTANY
(Semester -V)
USBT 355: Biostatistics

(2022 Pattern)
Time: Two Hours (No. of Credits 03) Max. Marks: 60
Instructions to the candidates: -
i. All questions are compulsory
ii. Figures to right indicate full marks
iii. Draw neat labeled diagrams wherever necessary.,
Q.1(A) Attempt each of the following. (IMark each))
i) Define the term Biostatistics.
ii) What is meant by secondary data?

iii) What is long form of LAI?
iv) Give the formula for calculation of S.D,

(B) Attempt each of the following, (2Marks each)
i) What is meant by variable? ‘
ii) Give the formula for calculation of CV.
iii) Define the term data and discrete variable.
' iv) What is long form of RGR?
Q.2 Attempt any three of the following (4 Marks each)
i) What are characteristics of Binomial distributuion.

ii) Write a short note on kurtosis.

iii)  What are the merits and demerits of mode.

iv)  Enlist the plant growth indices used for computation of seed germination and
seedling growth under stress,

Q.3  Attempt any two of the following. (6 Marks each)
i) Write a note on NDVI and RVI.
ii) Define the term sampling and add a note on types of sampling.
iii) Write on Chi square test.
Q4 Answer any two of the following. (6 Marks each)
i) What is systematic sampling and give its merits and demerits
ii) Write on skewness, " L GO
iii) Give the merits and demerits of median,
Q.5  Answer any one of the following, ' (12 Marks each)
i) Explain in detail graphical representation of data. |

ii) What is meant by correlation? Explain its types.
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Total No of Questions: 5 Total No. of Pages: 1

Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce
(Empowered Autonomous)
Affiliated to Savitribai Phule Pune University, Pune.
T.Y.B.Sc.
BOTANY
Semester VI (2022 Pattern)
USBT 361: Plant Physiology and Biochemistry

Time- 2.00.hrs. Number of Credits: 04 Max. Marks: 60

.

Instructions for candidates:
1) All questions are compulsory.
2) Draw a neat labelled diagram wherever necessary.

3) Figures to the right indicate full marks.

Q.1 (A) Attempt each of the following. (IMark each)
1. What are chlorophylls?

1. What are lipids?

iii. What are carbohydrates?

iv. What is translocation?

(B)Attempt each of the following. _ (2Marks each)

i. Define the terms uniport and symport. :

1. Give any two examples_of amino acids.

iii. Give any two examples of secondary metabolites.

iv. Give any two characters of proteins?

Q.2 Attempt any three of the following. ' (4marks each)
i. Comment functions of amino acids.

1. Explain in brief synthesis of starch. ,

1. Write a short note on Cyanide Resistant respiration.

iv. Comment on classification of lipids.

—

Q.3 Attempt any two of the following. oy (6Marks each)
1. Explain in detail pressure flow theory i

ii.  Give detailed account of Biosynthesis of terpens.

ii.  Give significance Glycolysis.

Q.4 Write a note on any two of following. (6 Marks each)
i.  Phloem un-loading

ii. Balance sheet of ATP generation in respiration.

iii. Significance of lipids. "

Q.5 Write an assay on any one of following (12 Marks each)
1. What is photosynthesis? Explain mechanism of CAM pathway with schematic
representation.
il. ~ Give detailed account of classification of enzymes. Add a note on Enzyme inhibitors.

(1/1)
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Total No. of QuestionS' 5 Total No. of Page: 1
Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce College, Baramati
(Empowered Autonomous)
Affiliated to Savitribai Phule Pune University, Pune
T. Y. B.Sc. Botany, Semester- VI, USBT 362: Plant Biotechnology
(2022 Pattern)

Time: Two hours (Number of Credits 03) Total Marks: 60
Instruction to candidates: :

i All questions are compulsory.
ii. - Figures to right indicates full marks.
iii.  Neat labeled diagrams must be drawn wherever necessary.

Q.1 (A) Attempt each of the following (1 Mark each)
i. Define the term of Plant bibtéchnology. :
ii. What is cybrid?
iii. Define the term of Bioinformatics.
iv. Enlist any two organism of symbiotic N> fixer.
(B) Attempt each of the following (2 Mark each)
i. What is biofertilizer? Give its one example.
ii. Define the term of Transgenic Plant.
iii. What is Ex-situ conservation?
iv. What is function of Ti-plasmid?
Q. 2. Attempt any three of the following - (4 Marks each)
i. Write note on micropropagation.
ii. What are the application cryopreservation?
iii. What are restriction endonucleases? Give its types.
iv. Write note on GMO. A
Q. 3. Attempt any two of the following ' : . (6 Marks each)
i. Write applications of Plant tissue culture.
ii. Describe the technology of cryopreservation.
iii. What is data base? Add note on BLASTA.
Q. 4. Attempt any two of the following -(6 Marks each)
i. Write note on PCR.
ii. What is proteomics? Give its types.
iii. What are the applications of Bioinformatics?

Q. 5. Attempt any one of the following ' 12 Marks each)
i.  Describe the microinjection and electroporation direct method of gene transfer.

ii.  What is Diazotrophs? Give the mechanism of Np- fixation.

(1/1)
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Total No. of Questions: 5 : Total No. of Pages: 1

Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
(Empowered Autonomous)

Affiliated to Savitribai Phule Pune University, Pune

T. Y. B. Sc. Botany, Semester - VI
USBT 363: Genetics and Plant Breeding
(2022 Pattern)

Time: Two Hours . No. of Credits: 04 Max. Marks: 60

Instructions to the candidates:
I. All questions are compulsory.
iL. Figures to right indicate full marks.
iil. Neat labeled diagrams must be drawn wherever necessary.

Q.1 (A) Attempt each of the following. (01 Marks each)
i) Enlist any two branches of genetics.
ii) Define phenotype and genotype.
iii) What is back cross?
iv) Define lethal genes.

(B) Attempt each of the following. (02 Marks each)
i) Write Mendel’s law of dominance.
ii) Mention any two objectives of plant breeding.
iii) What is sex linked inheritance?
iv) Define Plant Introduction and Acclimatization.

Q.2 Attempt any three of the following. ] (04 Marks each)
i) Explain masking gene interaction with example. :
il) Write about color blindness in human.
iii) Write a note on advantages of hybridization technique.
iv) Explain blood group inherifance in human.

Q.3 Attempt any two of the following,. : (06 Marks each)
i) What is pure line selection? Give its advantages and disadvantages.
ii) What is multiple alleles? Enlist characteristics of multiple alleles.
iii) What is monohybrid cross? Explain it with suitable example.

Q.4 Attempt any two of the following. (06 Marks each)
i) Describe complementary gene interaction with suitable example.
ii) Explain Mendel’s law of inheritance.
iii) What is mass selection? Write the procedure of mass selection.

Q.5 Attempt any one of the following. (12 Marks each)
i) Explain the concept of cytoplasmic inheritance. Add a note on chloroplast
inheritance in Mirabilis jalapa.
ii) Define hybridization. Write in detail the procedure of hybridization technique.
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olies 5 : Total no. of Pages : 1
s v Anekant Education Society’s
| Tuljaram Chaturchand College of Arts, Science and Commerce, Baramati
" (Empowered Autonomous)
! T. Y. B. Se. BOTANY, (Semester -VI)
| USBT 365: Pharmacognosy
| (2022 Pattern)

Time: Two Hours (Number of Credits : 03) Max. Marks: 60

| Instructions to the can‘didates:
| i. All questions are compulsory.
ii. - Figures to right indicate full marks. o
SO iil. Draw a neat labeled diagrams wherever necessary.
i ' Q.1 (A) Attempt each of the following.

(IMark each)
e i) What is meant by Ayurveda?
i) Enlist any two names of herbal drugs.

iii) Give botanical name of Amla.
iv) Give the definition of ethnobotany.

(B) Attempt each of the following. (2Marks each)

i) Give any four properties of antioxidant.
i) What is meant by Ras and Guna?’
iii) " Define the term drug adulteration. Enlist its evaluation methods.
iv) Enlist any four branches of ethnobotany.
Q.2 Attempt any.three of the following (4 Marks each)
1) Explain importance of herbal drugs in brief.
ii) Write a short note on neutraceuticals.

iif)  Write macroscopic characters and uses of Adulsa.

iv)  Explain macroscopic characters and uses of Ephedra in brief.

Q.3 Attempt any two of the following. (6 Marks each)

Describe classification of crude drugs.
Give the definition and concept of Cosmeceuticals.

"Agsw Explain Cultivation, processing and marketing of Mentha.

| €r any two of the following (6 Marks each)
{ l‘ .

“)) gescrl_lbe et'hnobotany of neem w.r.t taxonomy, Phytochemistry and uses.

esci Ebe history and various systems of Avyurveda.

i) Explain cultivati

on methods and uses of Clove,

Answer any one of the following,

(12 Marks each)

storage and marketing of Eucalyptus in detail.
€s? Add a note on its present status and

I) Explain processing, packaging,
1) What is meant by sacred grooy
importance.,
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Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce
(Empowered Autonomous)
Affiliated to Savitribai Phule Pune University, Pune..

| | T.Y.B.Sc. |
. ! BOTANY
| : Semester VI (2022 Pattern)
1 USBT366: Botanical Techniques

Time- 2.00.hrs. Number of Credits: 04 Max. Marks: 60

Instructions for candidates:

1) All questions are compulsory. ’

2) Draw a neat labelled didagram wherever necessary.
- 3) Figures to the right indicate full marks.

- — ——

—

Q.1 (A) Attempt each of the following. (IMark each)
1. Give the full of SEM and TEM.
il. What is chromatography?
iii. What is the percentage and Normal solution?
iv. Give the formula for calculation of RF value in chromatography.

(B)Attempt each of the following. (ZMarks each)
i. Comment on application of microscopy. -
it.  Comment on the term soil texture.
lii. What are the different types of stains?
iv. What is spectroscopy?

Q.2 Attempt any three of the following,. (4 marks each)

1. Comment on stage and ocular micrometer.
1. Write note on TLC.

iii. Comment on Phase Contrast microscopy.
iv. Sketch and label the spectroscopy-instrumentation.

Q.3 Attempt any two of the following. (6 Marks each)
1. Comment on physico-chemical properties of soil.
1. Comment on column chromatography. -
. Comment on types of rotors used in centrifuges.

Q.4 Write a note on any two of following, (6 Marks each)
i.  Comment on instrumentation and working of fluorescence microscopy.
ti.  Write note on types of samplers used in aerobiology.

iii.  Discuss the Beer and Lambert law.

(.5 Write an assay on any one of following (12 Marks each)
i, Discuss the methods of centrifugation and add a note on the types of centrifuges.
ii.  Discuss in the detail the principal, working and application of TLC with suitab]e

jagram.
diagr ()

R T T e R o R
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Anekant Education Society’s
Tuljaram Chaturchand College of Arts, Science and Commerce
(Empowered Autonomous)
Affiliated to Savitribai Phule Pune University, Pune.
T.Y.B.Sc.
BOTANY
Semester V (2014 Pattern)
BOT3506: Research Methodology

Time- 2.00.hrs. Number of Credits: Ofl Max. Marks: 60

Instructions for candidates:

1) All questions are compulsory.
| 2) Draw a neat labelled diagram wherever necessary.
o 3) Figures to the right indicate full marks.

Q.1 (A) Attempt each of the following. (1Mark each)
)Define the term Research.

i) What is case study?

iii) What is survey?

iv) Define the term Review of literature.

(B)Attempt each of the following. (2Marks each)
i) Give any two features of good design.

ii) Give any two methods of research.

iii) Enlist any two characters of good hypothesis.

iv) Give any two objectives of research.

Q.2 Attempt any three of the following. (4marks each)
1) Write a short note Qualitative research.

i) Comment on Discussion of research project.

{ii) Describe in brief historical method of research.

iv) Write a note on Research problem.

Q.3 Attempt any two of the following. (6Marks each)
1) Give significance of research in detail.

if) Explain in detail formulation of hypothesis.

iii) Comment on significance of research.

Q.4 Write a note on any two of following.

. 6 ‘

1) Concept and need of research problem. ARG 3t
11) Principles of Experimental Design.

i) Bibliography

Q.5 Write an assay on any one of following (12 Marks each)

1) Describe the t.erm data. Give detailed account of methods of data collection.
i1) What are variables? Give detailed account of types of variables.
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