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Q1) Attempt all of the following (one mark each) [10]
a) What do you mean by principal points?
b) Find the power of a lens having focal length 10cm.
c) State the cause of spherical aberration.
d) What do you mean by crossed lens?
e) Calculate the magnifying power of a magnifying glass of 5cm focal length.

Distance of distinct vision is 25cm.
f) Define magnifying power of a compound microscope.
g) Define grating element.
h) Give any two distinguishing points between interference and diffraction.
i) The angle of polarization of a transparent material is 57°. Find the angle

of retraction.
j) Define uniaxial crystal.

Q2) Attempt any two of the following (Five marks each) [10]
a) Derive lens maker's formula for a thin lens.
b) What do you mean by achromatism? Derive the condition for the

achromatism of two co-axial thin lenses separated from each other.
c) Explain the stokes treatment of the phase change on reflection of light.
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Q3) Attempt any two of the following (Five marks each) [10]
a) A parallel beam of sodium  light is incident on a oil film floating on water.

When the film is observed at an angle of 30° with the normal, 6th dark
fringe is seen. Determine thickness of the film. Retractive index of oil =
1.46.

b) A converging lens of focal length 6.25cm is used as a magnifying glass.
If the near point of the observer is 25cm from the eye and the lens is held
close to the eye, calculate

i) The distance of the object from the lens and

ii) The angular magnification.

c) The  focal length of a lens in air is 15cm. What will be its focal length if
air is replaced by water? Given  R. I. of glass = 1.45

                                           R. I. of water = 1.33

                                           R. I. of air = 1

Q4) a) Attempt the following.

i) Describe briefly Huygen's explanation of double refraction. [4]

ii) What do you mean by spherical aberration? Explain how it is
reduced using plano - conver lens. [4]

OR

i) Distinguish between Huygen's eyepiece with Ramsden's eyepiece.[4]

ii) Derive the formula for the fringe width in case of fringes of equal
thickness due to interference of wedge shaped thin film. [4]

b) Attempt any one of the following.

i) Deduce the speed of O – ray and E – ray in calcite crystal

a) in a plane per pendicular to its optic axis

b) along the optic axis

(Given μe = 1.4864 & μo = 1.6584 for calcite crystal) [2]

ii) State Rayleigh criterion of resolution. [2]

M  M  MM  M  MM  M  MM  M  MM  M  M



SECTION - I
[Physical Chemistry]

Q1) Answer the following. [5]
a) State the criteria of equilibrium in - terms of ΔF.
b) Write the Gibbs - Helmholtz equation.
c) Draw the T-N diagram of solution with negative deviation.
d) Define the term: Lower critical solution temperature.
e) Difine the term: Normality.

Q2) a) Attempt any two of the following. [6]
i) Derive the Clapeyron equation.
ii) State and explain Henry's law. Give its applications.
iii) Explain with diagram the mutual solubility behaviour of phenol -

water system at various temperatures.
b) Answer any two of the following. [4]

i) State Raoults law and give its equation.
ii) Explain the physical significance of ΔF.
iii) How will you calculate graphically the heat of vaporisation of liquid

from Clausius - Clapeyron equation.
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Q3) Solve any two of the following. [5]

a) Calculate free energy change, when two moles of nitrogen is compressed
reversibly and isothermally at 25°C from 40 atm. to 200 atm.

(Given : R = 8.314 J/K/mole)

b) The vapour pressure of water is 2.5×105 Pascal at 27°C and 7.5×105

Pascal at 37°C. Calculate the molar heat of vaporisation of water

(Given : R = 8.314 J/K/ mole)

c) A mixture of 'X' & 'Y' contains 60% by weight of 'X'. Calculate mole
fraction of 'X' & 'Y' in the above mixture (Molecular weight of X = 60 &
Y = 78).

SECTION - II

[Analytical Chemistry]

Q4) Answer the following: [5]

a) Define the term 'Equivalent weight'.

b) What is meant by 'neutralisation point' in acid - base titration?

c) Define the term 'Secondary standard substances'.

d) Give any two examples of mixed indicators.

e) What is 'Iodimetry'?

Q5) a) Answer any two of the following. [6]

i) Explain the titration curve of strong acid weak base.

ii) Explain redox titration with suitable example.

iii) Write a note on 'Calibration of pipette'.

b) Answer any two of the following. [4]

i) Give the pH transition range and colour in acid and base form for

1) Methyl red

2) Phenolphthalein

ii) How will you prepare 0.1 N K2Cr2O7 solution? How will you
standardize sodium thiosulphate solution by using K2Cr2O7 solution?
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Q6) Solve any two of the following. [5]

a) Calculate pH of solution after adding 20ml 0.15 N NaOH to 30ml 0.15N
HCl.

b) In a redox titration 30ml 0.1M Ce4+ solution is added to a solution of
100ml of 0.1M Fe2+ solution. Calculate Ecell. (Given: 3 2Fe Fe

E + +°  =

0.771v).

c) When 25.5ml of 0.1N NaOH reacts with 10.8ml of HCl. Calculate
Normality and strength of HCl. (Given : Mol. weight of HCl = 36.5).
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Q1) Answer the following. [10]

a) What is biotechnology?

b) Write any two properties of enzymes.

c) What is downstream processing?

d) Write any two uses of SCP.

e) Enlist any two methods of phytoremediation.

f) What is gene cloning?

g) Define transgenic plant.

h) Enlist any two transgenic plants in insect resistance.

i) Write any two applications of nanotechnology in nanofertilizers.

j) What is nanotechnology?

Q2) Answer any two of the following. [10]

a) Describe the production of enzyme amylase.

b) Explain acceptability of SCP.

c) What is phytodegradation & Add a note with suitable examples.

Total No. of Questions : 4]

[Total No. of Pages : 2

[5115] - 208
S.Y. B.Sc. (Semester - II)

BOTANY (Paper - II)
BO - 222 : Plant Biotechnology

(2013 Pattren)
Time :2  Hours] [Max. Marks :40
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
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Q3) Write notes on (any two) [10]
a) Resctriction endonucleases.
b) Advantages of herbicide resistance.
c) Classification of enzymes.

Q4) What is bioreactor? Describe in detail digestive bioreactor. [10]
OR

Define genetic transformation. Enlist methods of genetransfer in plants.
Describe the structure of Ti - Plasmid.
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Q1) Answer each of the following in 1-2 lines [10]
a) Why it is important to follow aspectic technique in PTC : Justify
b) What are micronutrients?
c) Define : Protoplast
d) Give any two applications callus culture
e) Explain the use of cytokinin in PTC
f) Give the role of antibiotics in ATC medium
g) Define : Pluripotent stem cells.
h) What is finite life span cell line?
i) Give the role of trypsin in ATC
j) State two applications of animal Tissue culture.

Q2) Write short notes on any two of the following. [10]
a) Subculturing
b) Mechanical tissue disaggregation
c) Auxins and cytokinins

P.T.O
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Q3) Answer any two of the following in brief [10]

a) What is protoplast? Explain the process of protoplast culture.

b) State the importance of surface sterilisation in PTC

c) Enlist different criteria used in subculturing of cell lines

Q4) a) Give the principle working and application of laminar air flow in PTC[5]

b) Write the characteristics of transformed cell lines [5]

OR

a) Write the protocol for callus culture and add a note on it's significance [5]

b) Write the components of serum free media. [5]
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