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v Semester B.Sc 3/B.Sc 4 Degree Exammatlon, March 2022

MATHEMATICS (OPTIONAL)
, Paper I - Real Analysis
(RegularIRepeaters w.e.f 2016-2017 (New Syllabus))

| | Time : 3 Hours - .' o B Manmum Marks: 80
- Instructions to Candidates: Questlon Paper contains 3 Parts namelyA Band C.

2. Answer all questlons

PARTA

Answer any Ten of the following. = | S (10x2=20)
L a) Define Upper and Lower Rlemann integrals. ' : '
b) '_ State Dourboux theorem. | |
»' e)- State Bonnet form of Second xrieail Value theorem of mtegral calculus.
.. d) Provethat j Sinx’cﬁ-ls—
¢)  Define absolute convergence of an improper integral and give an example.
T +the Gocvsigens £ [—2~
f) est the -onv.ergenee,o‘ | 5+ x) N e
g). jest the Convergence of ] _—_J_&r_vc .
© h) Provethat Va+1=nmn.
i) Findthe Valueof [¢~dx.
; 0
j)- Provethat ﬁ(x +Ly)= ﬂ(x J’)-——.

+y

[P.T.O.




ERETNRRRIE )  42537/35537/E370

4.

7.

8.

. Test the Convergence of I

Prove that j

. . . ) L2
b) Prove that f(x)=3 x + 1 is integrable on [1, 2] and | Gx+Ddv="".

1 Evaluate [ [+ )y,

Evaluate

—d—‘n

£ by
[

PART-B _
Answer any Four of the followmg L (4%5=20)

. OIFf(x) and g(x) are bounded and integrable i in [a, b] thcn prove that f{x).g(x) in bounded and
| R— integrable in [a, b]

Prove that every continuous function in [a,b]inR - mtegrable

/&)

If f(x)and g (x) are +vein [a, ) and Ltm g =L (non-zero and ﬁnite). Then prove that

the Integrals I f(x)dx and Ig(x)dx behave alike, where a>0.

T .
3

°’(l x)

xn-l (l x)n-l _ 1 » .
x+a)™" & T d'(a+)" ﬂ(@, n)..

Find the volume of tetrahedron bounded by Co-Ordinater planer and the plane % + % + f =1,

| PART-C |
Answer any Four of the following: ' ' (4x10=40)
a) State and Prove condition of R -‘integrability.

11




9.

10.

12.

a)

: )

a)

b)

, ) .
b)

a)

b)

S O : 42537/35537/3370

State and Prove Fundamental theorem of integral Calculus

Prove that < I stn ”x
z 1+x*

. State.and Prove Abel’s test for the Convergence ofan unproper mtegral

4

Prove that I — dx Converger

| Establlsh the relatlon between Beta and Gamma ﬁmctlon B

¥/ 3
PmVethatf71=;=¢' 1 ~ =z.

State and Prove Le:bmtz’s theorem for dxﬁ‘erenuatmn under mtegral si gn

Provethat J‘log(l+oosacosx)dx___8__%_, i
cosx 2




L o 35538/42538/E380

" Reg. No.

V Semester B.Sc.3/B.Sc. 4 Degree Examination, March - 2022
- MATHEMATICS (Optional)
Paper II : Numerical Analysis
 (Regular and Repeaters w.e.f. 2016-17)

Time : 3 Hours ' . ' : . Maximum Marks : 80
Instructions to Candidates: 1.- Answer all questions.

2.  Students are allowed to use scientific calculators.

_ PART-A
L  Answer émy Ten of the following questions. | (10x2=20)
I. a) Explain briefly Biseétion method to find real root of f(x) = 0.
b) Find the real root of e* —2x =0 using iteration method in 3 stages.

c) With usual notation prove that E=1 + A.

d) Construct the forward difference table of x*+2x+1 for the value of
x=0,1,2,3,4.

e) Evaluate A* [(1-x) (1-2x) (1-3x) (1-4x)], where h=1.

f)  Write the formula to find the first derivative using the forward difference.

1 rd_ ) b
g)  State simpson’s (3) formula to evaluate [ f(x)ax

h)  From the Taylor’s series for y (x) find ‘y’ at x=0.2. If'y (x) satisfies Zy =2y+e”
y©@=0. |

o ~ | d
i)  UseEuler’s modified method to compute »}' for x=0.05 give that EJ;- =x+y
with the initial condition x,=0, y,=1.

i) Define i) Order . ii) Degree of difference equation.

[P.T.O.
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k) From the difference equation by eliminating a and b from the relation
¥, =a(3)" +b(-3)". | | |
1) Solveu, ,—25u,,+46u =0.

, PART-B
IL  Answer any Four of the following questions. _ (4x5=20)

2)  Solve by Gauss-Serial iteration method carry out 4-iterations.
10k +y +z= 12, 2x + 10y + z=13, 2x + 2y + 10z= 14.

3) Express the function f{x)= 2x* +5x* +4x+5 and its successive differences in a
factorial notations whenh=1. :

. 4) State and prove Newton-Gregory Forward inter potation formula. -

1
5) Evaluate Ie “dx approximately in steps of 0.2 using by Trapezoidal rule.
. 0 , -

6) Explain Picard’s method to solve the equation b f(x,y) with initial condition

dx
Y(xp) =Yy -
7 Solve Vera =3V, u—4y,=5". .
' PART-C
HL Answer any Four full of the following questions. | B (4x10=40)

_ S(x)
S'(x)

8) | a) Derive Newton-Raphson formula x,,; = x, where =0, 1, 2......

b) Solve the equation %’ +9%+=0 f(_ir the root lying between 2 and 3, correct to‘
three significant figures. ' :

9) a) Iff(x)isapolynomial of degree ninx, then prove that A” /() is constant, and

An+1 f( x) = 0 .
b)  Find the cubic polyhomial which takes the following values.
x o] 1] 2} 3 |

f(x) t| 2| 1} 19




. "
SN

10) a)

b

11) a)

b)

12) a)

b

3

35538/42538/E380

State and prove Lagrange’s inter polation formula for un equal intervals. -

The Population of town is as follows.

- |Years 1921 1931 1941 | 1951 1961 1971
Population] 20 24 29 36 46 51
in lakhs

Estimate the increase in Population duz;ifxg the period 1955 to 1961.

Explain Euler’s Method to solve % = f(x,») with initial condition y(x,)=y,.

Runge-Kutta method.

Solve y,,, -4y, =x-1.

Findy (0.1) and y (0.2), given that %= x-2y,y (0)= 1, taking h= 0.1, by

Find the solution of the difference equation y_, ~7y,,, +12y, =cosx.
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Reg. No.

V Semester B.Sc.3/B.Sc.4 Degree Examination, March - 2022

Time : 3 Hours

MATHEMATICS (OPTIONAL)
Dynamics and calculus of Variations.
Paper : 111 »
(Regular/Repeater w.e.f. 2016-17 New Syllabus)

' Maximum Marks : 80 |

Instructions to Candidates: 1)  Question paper has three parts namely A,B“and C.

2) Answer all Questions.

PART-A
L  Answer any Ten of the following. : : (10%2=20)
1) a) Iftheradial and transverse velocities are equal. Find the path.
b)  Prove that the angular acceleration of the dirzction of a point moving in a plane is
84d3_8 s
§'ds & ds , |
c) A particle is projected with velocity u making an angle & with the horizontal. Find
the greatest height attained. o
d) " AParticle is Proj ectéd'with velocity u So that its range on a horizontal plane is
. ! ' 4 ‘2
twice the greatest height attained. Show that the range is % .
€) State the laws of direct impact of two smooth spheres.
f) Define: 1) Centralorbit ii) LawofForce.
g) Find law of fofce towards the Pole for the curve r? =gp .
h) Find the extremal of the functional _[ (x+yy'dx,
. X ’
i)  Findthe sdlution of Euler’s equation when f'is independent of x.
j)  State the variation problems of calculus of Variations.

[P.T.O.
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PART-B o
IL.  Answer any Four of the following. | . (4x5=20)
2)  AParticle describes an equiangular spiral » = e* in such a manner that its acceleration
has'no radial component.Prove that its angular Velocity is constant and magmtude of
veloc:lty and acceleration is each proportional to r.
3) Thelawofforceis ﬂu3 , aparticle is projected anapseata disten(:e ‘a’ with the velocity
2 [a . .8
3 Show that equation of orbit is 7 cos =a. .
'4)  Whentwo spheres of masses m and m' moving with the velocities u and %' impact
‘ directly Find the velocities after imp'act Also show that the momentum lost by one
and gamed by the other is ( ,) (+e)u—u’),
5) Asmooth Sphere of mass m 1mp1nges on another smooth sphere of mass 2m at rest,
the direction of motion making an angle 45° with the lme of centres at the momenta
1
of impact. Ife= 5 Show that their path after impact are at rt angle.
"~ 6) Show that the general solution of Euler’s equatlon for the integral j— 1+ ( dx) dr is
. g
C(x—=hP +yr =k
7)  State and prove Brachistochrone problem. -
PART-C _
IIL.  Answer any Four of the following. . (4x10=40) -
8)

REHQIEDRAEE @ 0@ 42539/35539/E390

k) Define Geodesic and What is the geodesic on a Sphere.

1) Define ISO perimetric proelem.

a)  Derive an expressions for tangentxal and normal velocities of a movmg particle
along the plane curve. :

b)  Apoint moves in a curve so that its tangential and normal accelerations are equal
and tangent rotates with constant angular Velocny Show that intrinsic equation

ofthe pathis S = 4e” +B.
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9 a)
10 a)
b
11) a)
b)

12) a)

b)

: - )
With usual notations prove that F = #*u? [u + %] .

If the central orbitis a” =+" cos n €@ .Find the law of force.

A partical of mass mis projécted from a fixed point into the air with the velocity
u, in a direction making an angle 2 with the horizontal. Find the motion and path
described.

A particle is projected in a direction making an angle @ with horizon. Ifit passes

through the points (x,,y,) and (x,,y,) reffered to the horizontal and vertical_'

axes through the point of projection then

2 2
W =%V,

Prove that tan& = .
. %%, (%, — %)

State and prove necessary condition of Euler’s equation.

Find the curve passing through (0,0) and (7,0) along which the fu_nctionai
_[(y 2 4+ 2ysinx)dx be an extremum.
0 - A

Prove that the sj)here is ihe_soilci figure of revolution which, for a given surface
area S, has maximum volume.

, ] ,
Find the extremal for the functional 7 = J'(y’2 +x%)dx under the end conditions
' 0

. . 1
y(0)=0=y(1) and Subjected to the constraint / = J' ydx = % .
. i ¢
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Reg. No.

V Semester B.Sc. 4/3 Degree Examination, April - 2022
CHEMISTRY (Optional)
Paper : I
(Repeater/Regular)

Time : 3 Hours - . ‘Maximum Marks : 80
Instructions to Candidates : '

1. All questions are compulsory.
2. Answer all questions in the same answer book.

3. Draw neat diagrams and Give equations wherever necessary.

SECTION - A
Answer any Ten of the following. | (10x2=20)
1. a) Givethe TUPAC name of'the following. .
i) K, [M,(CN)] i)y  [Cr(H,0),cL]lcl
b) Define hydrate isomerism .Give an example.
¢) Write von-weirmann equation. A
~d) What are phosphonitrilic compounds ? Give one example
¢) . What are condensed heterocycles ? Example.
f)  How do you synthesise Barbituric acids from diethyl malonate ?
g) What are alkaloids ?
h) How do you detect presence of carbonyl group in Hygrine ?
i)  What is zero point energy ?
j)  State Hookes law.
k) Which type of molecule show’s rotational spectrun ?
1)  Write phase rule equation and name the terms involved.
| : SECTION-B
Answer any Four ofthe fpllowing | (4%x5=20)

2.  Explain the structure of [Fe(CN),]* on the bases of VBT.

Explain co-precipitation and pbst-precipitation

Discuss the structure of Conine.

' | [P.T.O.
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5.
6.
7.

10.

11.

12.

Explain the acidity of @ - hydrogenation in Ethyl Aceto Acetate (EAA)

~ Draw the phase diagram of sulphur system and discuss the application of phase rule.

Discuss the determination of force constant for vibrational spectrum.

'SECTION -C ,

Answer any Four of the following | (4x10=40)
a)  What are In Organic polymer ? Discuss the classification of in organic polymer.
b)  Write the principles of green chemistry.
a) Discuss the M.O picture of pyridine.
b) How do you synthesise.

1)  Dicarboxylic acid ii)  ketone from Ethyl Aceto Acetate(EAA)
a)  The rotational spectrum of HCL shows a series of lines separated by 20.8cm. find

the moment of inertia and the bond distance. . '

(Given : NA = 6.023x10% , C = 3x10® mts/sec, h = 6.626x10"* joules)
b) Draw the phasé diagram and discuss the phase-rule of Bismuth- cadmium system.
a) Whatis geometrical isomerism ? Explain with four Co-ordinate complex.
b}  Write the Hoffimann’s exhaustive methylation of pyridine .
a) Explain the énergy levels of diatomic molecules (rigid rotator).
b)  Discuss the comparative basic character of pyrrole, pyridine and piperidine. _
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Reg. No.

V Semester B.Sc. 4/3 Degree Examination, April - 2022
CHEMISTRY (Optional)
Paper : 11
(Repeater / Regular)

Time : 3 Hours Maximum Marks : 80
Instructions to Candidates :

1. ALL Questions are Compulsory.
2. Answer ALL Questions in the Same Answer Book.
3. Draw neat Diagram and Give Equations wherever necessary

SECTION-A ,

Answer any TEN of the following. - (10%x2=20)

1. a) What are ferrous and nonferrous alloys? Give examples.
. b) Whatis Cement? Mention its Raw Materials.

¢) Givetwo advantages of Gaseous fuels.

d)  Write any two applications of natural abrasives.

e) HowPCC isPrepared? |

f) ) Whatis base peak in mass spectroscopy?

g) Whatare azo dyes? Give an example.

h)  Mention two applications of LIA1H,.

i)  Write BET equation and mention the terms involved in it.

j)  Give one example when K becomes equal to K .

k) Explain homogeneous catalysis with example.

)  What is Chain-inhibition? Give example.
SECTION-B

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

How is brass manufactured by fusion method. Give two uses of brass?

Explain the manufacture of Port Land Cement by dry process.

[P.T.O.
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Write the mechamsm of formation of Amide by using DCC.

4.
S.
6.

10.

11.

12.

Give the pnm:lple of mass spectroscopy & explain Mc-Lafferty rearrangement

Describe the determination of surface area using BET equation.

Explain the steps involved in the mechanism of chain reaction with suitable example.

, SECTION-C

Answer any FOUR of the following. (4x10=40)
a)  Explain manufacture of glass using tank furnace.
b) Explain manufacture of bio-gas. Give its composition & two uses.
a)  Give the synthesis and uses of

i)  Malachite Green.

ii) Eosin. ,
b) Explain the mechanism of OsO, hydroxylation of alkenes.
a) Explain intermediate compound formation theory of Catalysis.
b) Derniverelationship between K o K andK..
a) ~ Write a note on Varnishes and Paints.
b) Derive Van’t Hoff’s reaction isotherm.

Write the synthesis of DDQ and How it is used in the Benzylic ox1dat10n of tetralin?

Explain manufacture and application of Carborandum.
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Reg. No.

V Semester B.Sc. 4 Degree Examination, March - 2022
- PHYSICS
Paper: 1
" (Repeater / Regular)

Time : 3 Hours . Maximum Marks : 80

Instructions to Candidates :

1. Calculator are allowed to solve the problems.
2. Write Intermediate Steps.

. PART -1 _
Answer any TEN questions. : (10x2=20)
1. a) Whatis Configuration Space?
b) State the Principle of Virtual Work. _
¢) Whatis Holonomic Constraints? Give one example.
d) - Whatis Bounded Motion?
e) State Kepler’s first law of Planetory Motion.
f) Whatis Length Contraction?
- g) Define Zener Breakdown and Avalanch Breakdown.
h) State Maximum Power Transfer Theorem.
- i) Whatis negative feedback?
j) How much electric energy could theoretically be obtained by annihilation of
1x103Kg of matter.
k) The applied input Ac-power to a bridge rectifier is 150 Watts. Find the DC - output
- power if the rectification efficiency is 80%.
1)  Theamplification factor of FET is 3.5. Calculate the mutual conductance, if the drain
resistance i1s 2.5 KQ.
PART-1I
Answer any FOUR questions. ' (4%5=20)

2. Explain the application of Lagrange’s equation in case of motion of a single particle in
Polar coordinates.

[P.T.O.
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10.
11.
12.

Derive Second Law of Planetory Motion.
Derive Einstein’s Mass-energy relation.

Compuie the mass and speed of an electron having kinetic energy 1.5 Meu. Liven - rest
mass of an electron, m = 9.1 x 10° Kg m. Velocity of light in vacuum, C =3 x 10* m/
sec. :

Draw Norton’s equivalent circuit of the given circuit. Find the current in the load resistance.

.3“7‘.‘__* . G"ﬂ'v R
T . %uﬁ— B =\SJ~

X HB

AN

- Hartly Oscillator has a capacitor of 150 PF and inductance of each part of the inductance

coil is 2.5mH. Calculate the operating frequency of the oscillator neglecting the mutual
inductance between the two coﬂ

PART - III

~Answer any FOUR questions.. (4x10=40)

Derive Lagrange’s equation from D’Alembert’s Principle.

Derive an expression for the total energy of a particle moving under central force.
Derive the relation for variation of mass with velocity.

State and Prove Thevenins’s Theorem.

Explain the working of Hartley Oscillator, with a neat circuit diagram. Write expression
for its frequency of oscillation.




R  42543/F430

- Time : 3 Hours
Instructions to Candidates :

Reg. No.

V Semester B.Sc. 4 Degree Examination, March - 2022
‘ PHYSICS
Paper : 11
(Repeater / Regular) _
‘ : Maximum Marks : 80

Calculators are allowed to solve the problems.

PART -1 .
Answer any TEN of the following. (10x2=20)
1. a) Givethe expression for Compton Shift.
b) Mention any two properties of Lasers.
¢) Whatare Eigen function and Eigen values.
d) Mention the quantum numbers used in vector model of atom.
¢) Givethe expression for Lande’s *g’ factor.
f)  Write the selection rule for rotational transistion.
g) Define Co-herent and incoherent Scattering,
h)  Write the differential Equation for Hermite Polynomial.
i)  Mention two applications of Raman Effect.
j)  If the uncertainity in position of electron is 2A°. Calculate the uncertainity in
- momentumnt.
k) Calculate interatomic distance between atoms of molecule given MI of molecule is
6.4 x10~*® Kgm? and reduced mass is 1.6x107 Kg.
) Prove that J,=-1, using Bessel’s Equation.
| | ~ PART-II
Answer any FOUR ofthe following. (4x5=20)

2. State the de-Broglie hypothesis and derive the expression for de-Broglie Wave length.

[P.T.O.
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11.
12.

Derive the expression for time independent Schrodinger Wave Equation.

Write a note on Quantum number associated with the vector model of atom.

Deduce the Zero point energy if the length of box is 1¢'*m and there are 10 electrons in
it, Find the total energy of the system.

Calculate the Zeeman shift observed in Normal Zeeman effect when spectral line of
wavelength 5400 Ae is subjected to magnetic field of 1 Tesla, given ¢ -1.6x10™"°C and

m=9.1x10""4g

‘ 2).
Show that J,, ()= ,,i —) sinx.
‘ X
PART-II

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

Explain Division and Germer experiment to prove the de-Broglie hypothesis.
With neat diagram Explain the construction and working of Laser Diode.

What is Zeeman Effect? Mention the difference between Normal and anomalous zeeman
effect. Explain the experimental setup used to observe the normal Zeeman Effect.

Give the theory of origin of pure rotational spectrum of diatomic molecule.

Derive Rodrigue’s formula for Legendre’s Polynomial.
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: Reg. No. | '
V Semester B.Sc. Degree Examination, April - 2023
BOTANY
Plant Breeding, Tissue culture and Horticultural Practices
| (Repeater) -

Time : 3 Hours ‘ ' R - Maximum Marks : 80
Instructions to Candidates : ~ Draw neat labelled diagrams wherever necessary.
L Answerany Ten of the following. - (10x2=20)

1. Corm.

2. Fertilizers.

3. Herbicides.

4.  Dormancy.

5. “Budding.

6. Poly house.

7. Mass - line.

8. Grading.

9. Invasive weeds.

10. Morphogenesis.

11. Trrigation.

12. Pollen - Bank.
IL. Answerany ISix of the following. (6x5=30)

13. Write a note on polyplbidy breeding.

14. Explain the budding method of grafting.

15. Explain the concept of dominance of invassive weeds.

16. Give an account of differentiation in plant tissue culture.

17. 'Write a note on drip irrigation.

[PT.O.
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18. Explain the somatic émbryogenésis.
19. Explain the different types of green houses.
20. Explain maturity indices of fruits.

I Answer the following. LA (3%10=30)

21. a  Describe the steps involved in hybridisation. (1x10=10)
(OR) | |

_ Write a note on objectives of plant breeding. :

22. a  Giveanaccount of frui.t plants management. ' (1x10=10)

. (OR) |
b.  Write anote on flower management.

23. a.  Write anote on Bonsai Culture. (1x10=10)

(OR)

b.  Explain the different methods of weed control:
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Reg.No.|gla lo | L|Y|o|F]|2

V Semester B.Sc. (CBCS) Degree Examination, April - 2023
BOTANY -
Genetics, Plant Breeding and Evolution
Paper - Elective - II

: (Regulars) :
Time : 3 Hours - Maximum Marks : 80
Instructions to Candidates :  Draw a neat labelled diagram wherever necessary.
1.  Answer any ten of the following in two or three sentences. _ (10x2=20)
a.  Phenotype.
b. Recessive.
c. ~Co-dominance.
d. Linkage.
e.  Mutagens.
f.  Euploidy
g.  Epistasis;
h. < Hybridisation.
i.  Cross pollination.
J-  Spontaneous.
k. Sympatric.
. DNA.
2. a  Explain law of independent assortment. (5)
b.  Describe supplementary interaction of genes. (10)
- (OR)
3. a  ExplainPleiotropism. | (5)
b. * Inmaize ‘C’ and ‘R’ are both necessary for the production of red aleurone colour, the

absence of either resulting, in white aleurone, If “P’ is present in addition to ‘C’ and
‘R’, the aleurone is purple but “P” has no effect in the absence of either ‘C’ or ‘R’ or
both. In maize what is the aleurone colour of the offspring of the following corsses.
The genotype ofthe parents being given.

1. CcRrPpxccRrPp.

2.  ccRRPpxCcRrPp (10)

P.T.O.
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Explain the process of incomplete linkage.

Describe the concept and significance of crossing over.
(OR)

Define mutation explain its types and significance.

Describe numerical chromosomal changes.

Explain selection method of plant breeding.
Describe hybridisation in cross iaollinated plants.
(OR)

Explain mutational breeding technique.

44206/E0260
5)
(10

)
(10)

(5)
(10)

®)

Describe important achievements and undesirable consequence of piant breeding(10).

Explain theory of épontaneoi;s gcheration.
Describe chemical evolution.

(OR)
Explain origin of prokaryotes.
Describe modern concept of evolution.

3)
(10)

(5)
(10)
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Reg. No.

V Semester B.Sc. Degree Examination, April - 2023
BOTANY
Economic Botany and Biotechnology
(CBCS Scheme Regular)
Paper - 1
Time : 3 Hours Maximum Marks : 80

Instructions to Candidates : ;
Draw a neat Labelled diagram wherever necessary.

L Answerany TEN ofthe following. (10%x2=20)
Wheat. '

Soybean.

Cow pea.

Clove.

Rubber.

Ground nut.

ELISA.

Hybridoma.

NI, W RN A e SR,

Androgenesis.

—_
&

Bioreactor.

IPR.

12 . PCR:

Answer any FOUR of'the following. - (4x15=60)

IL a) Explain concept of centers of origin and their importance with reference Vavilov’s
' work.

r—
—
.

b) General account of Gram.

(OR)
M. a) Explainuses ofRice.

L

b)  Explain origin, morphology and uses of chick pea.

[P.T.O.
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IV. a) Explaingeneral accoﬁnt of Black pepper.
'b) Explain morphology and uses of cotton, mention its Botanical name.
(OR) '
V. a) - Whatare Beverages?
b)  Explain morphology, processing, uses of Tea and mention its Botanical name.
VL a) Explain Bacterial Transformation. :
b)  Describe Endosperm culture with its applications.
(OR)
VIL a) Explain genetic improvement of Industrial microbes.
b)  Describe Human gene theraphy.
VIIL a)  Explain transgenic plénts and mention examples.
| b) Describe Intellectual property Rights and possible ethical risks:
(ORy

IX. a) Explain tools of genetic engineering.
b) < ExplainBlotting techniques Northern, Southern Blotting.
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Reg. No.

V Semester B.Sc. Degree Examination, April - 2023
BOTANY (Optional)
Ecology, Environmental Biology Phytogeography
Paper: Il '
(Repeaters)

Time : 3 Hours Maximum Marks : 80
Instructions to Candidates :

IL

Draw neat labelled diagrams wherever nece.ﬁary.

Answer any Ten of the following. : (10x2=20)

b e T T i

o
N =S

Food chain.
Ecads.

PAN.

Municipal waste.
Sere.

Detritus food chain.
Velumen.
Sunken stomata.
Pneumatophores
Biome.
Producers.

Answer any Six of the following. (6x5=30)

13
14.
15,
16.
7.
18.
19.
20.

- What is ecosystem? Describe the structure of an ecosystem.

Write a note on significance of forests.
Explain hydrosere.

- Write a note on social forestry.

Explain trophic structure of pond ecosystem.
Write a note on sewage and its control measures.
What are ecological pyramids? Expiain pyramid of number.

'Explain Ex-situ conservation of wildlife.

PT.O.
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IIIl. Answer the following. (3x10=30)

21.

9.8

23,

a.

hydrophytes.

What are hydrophytes? Write the morphological and anatomical adaptations of

(OR)
Describe water pollution.

Explain vegetation types in Karnataka.
(OR)

What is forest? Describe the structure of tropical evergreen forest ecosystem.

Explain soil profile.
(OR)
What is ecological succession? Describe hydrosere.
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V Semester B.Sc Degree Examination, March/April - 2023
BOTANY SEC
Medicinal Botany
(Regular)

Time : 2 Hours Maximum Marks : 40
Instructions to Candidates :
In question number Q IT or I1I. and Q.IV or V answer .

L Answerany Five of the following. _ (5%x2=10)
1. Pancha Mahabhutas.
2.  Nursery.
3.  Ethnomedicinal plants.
4. Prapagation: .
57 Palaco-ethnobotany.

6. Sacred grooves.

IL 7. Describe scope of Ayurveda. ¢ : | . 5)
8. | Describe plants used in siddha medicine. _ . (10)

OR
IIL 9.  Write a note on Red list cﬁteria. : (5
10. What is Exsitu conservation? Describe Types. (10)
IV. 11. Describe objectives of nursery - _ )
12. 'Whatis layering? Describe types of layering. : (10)

P.T.O.
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' OR

V. 13. Writeanote on Ethnobotany in India. (5)

14. Describe applications of natural products with respect to blood pressure and skin
diseases. (10)
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Reg. No.

V Semester B.Sc. (CBCS) Degree Examination, April - 2023
CHEMISTRY
~ Paper: I
(Regular)

Time : 3 Hours . Maximum Marks : 80
Instructions to Candidates : 1.  All questions are compulsory. '

=

E:—r‘.—-:—-'b‘mrhﬁp-!’?‘?"

2. Draw neat diagrams and give equations wherever
necessary. '

Answer any tem questions. s (10x2=20)

o P

What are alloys? Mention the types of alloys.

Write major raw materials used in the manufacture of glass.
Write the advantages of gaseous fuels. |

How NBS is prepared?-

Write two requirements of a dye.

What are azo-dyes? Give example.

State carnot’s theorem.

Write the entropy change in reversible and irreversible process.

Write equations of dependence of free energy on temperature and pressure.

What are consecutive reactions? Give example.
What are ellingham diagrams?
What is refining? Mention two methods of refining.

wer any Three questions. : (3x5=15)

What is carborundum? How it is manufactured?
Write the composition and use of following.

i.  Pyrexglass.

ii. Crooke’s glass.

iii. Flint glass.

P.T.O.
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c. Explain:
i.  Setting of cement.
ii. Moh’s scale of hardness.
d.  What is water gas? Explain the manufacture of water gas.
IIl. Answerany Three questions. (3x5=15)
a  Givethe mechanism of formation of amide from carboxylic acid using DCC.
b.  Write the mechanism of Benzylic oxidétion of tetralin to Naphthalene using DDQ.
c.  Write the synthesis of following.
i.  Congo red.
ii.  Indigo.
d.  Give the synthesis of Alizarin.
IV. Answer any Three questions. , (3x5=15)
a.  Derive Langmuir adsorption isotherm. '
b. Derive Michaelis - Menten equation.
c. -Acarnotengine workmg between 0°C and 100°C absorbs 1897 KJ heat from 100°C
heat reservoir. Calculate
i.  Work done by the engine.
ii.  Heat discharged in to reservoir at 0°C
_ iii. Efficiency of the engine.
d.  Derive Gibb’s - Helmholtz equation.
V. Answer any Three questions. (3x5=15)
a.  Derive an expression for rate of unimolecular reaction by Lindemann hypothems and
collision theory. 3
b.  What are parallel reactions? Discuss the kinetics of parallel reactions.
— Explain the use of carbon and carbon monoxide as reducing agent in the reduction of
~ metal oxides by Ellingham diagram.
d.  Explain the Mond’s process for Nickel.
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CHEMISTRY (Optional)
Paper - 1
(Repeater)

Time : 3 Hours | | ' Maximum Marks : 80
Instructions to Candidates : '

1. All questions are compuisory.

2. Answer all questions in the same answer book.

3. Draw neat diagrams and give equations wherever necessary.

SECTION-A

Answer any Ten of the following. : (10%x2=20)
1. a) Whataresilicones? Giveit’s general formula.

b) What is co-precipitation? How it is minimised?

¢) Define hydrate isomerism. Give an example.

d) —Write Von - weirmann equation.

€) How do you synthesis Barbituric acid from diethyl malonate?

f) Draw the molecular orbital picture of pyridfne molecule.

g) Wirite the structure of coniine.

h) Write any two general properties of alkaloids.

i)  Write the selection rule for rotational spectra.

j)  Write Gibbs - phase rule equation. And explain the terms in it.

k)  Calculate number of vibrational modes in CO, molecule.

1) What is triple point?

- Reg. No.

V Semester B.Sc. 4 Degree Examination, April - 2023
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SECTION-B _
Ans'wer any Four of the following questions. (4x5=20)
Explain
1.  Hydrate isomerism and

ii.  Ionisation isomerism in coordination compounds with C.N.6.

Explain the steps involved in gravimetric analysis.

Write a note on ketoenol tautomerism. ;

Explain the acidity of ¢ - hydrogenation in Ethyl Aceto Acetate (EAA).

Draw the phase diagram of sulphur system and discuss the application of phase rule.

The fundamental vibrational frequency of HCI is 2890 cm™. Calculate the force - constant
of HCl molecule.

SECTION-C

Answer any Four of'the following Questions. (4x10=40)

a) Explain any five principles ofgreen chemistry.

b) Explain geometrical isomerism and optlcal isomerism in coordination compounds
withC.N 4.

a) - Compare the basicities of pyridine, Piperidine and pyrrole.
b)  How do you synthesise.

i.  Dicarboxylic acid

ii. Ketone from Ethyl Aceto Acetate (EAA).
a)  Explain energy levels of diatomic molecule (rigid rotator).

'b)  Give the synthesis of Nicotine.

a)  Explain the structure of [ Fe(CN), ]4_ on the bases of VBT.

b)  Givethat the rotational spectrum of HCI has lines spaced at 384.2 cm apart. Calculate
the moment of inertia and bond length of molecule #=1.627x 107 kg 1 =6.626x107*
joules.

a)  Explain applications of phase - rule to KI-water sjrstem

b) How is force constant of a diatomic molecule related to it’s vibrational frequency?
Deduce the relationship.
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- Reg. No.

V Semester B.Sc. (CBCS) Degree Examination, April - 2023
CHEMISTRY
- Paper:II
(Regular)

Time : 3 Hours _ Maximum Marks : 80
Instructions to Candidates : | . All questions are compulsory,

2. Draw neat diagrams and give equations wherever
necessary. ;

L Answerany ten questions. (10x2=20)

a.
b.
c

d.
(.3
f.
g
h.

L

ety ol o

What are alloys? Mention the types of alloys.

Write major raw materials used in the manufacture of glass.

Write the advantages of gaseous fuels,
How NBS is prepared? \

Write two requirements of a dye.
What are azo-dyes? Give example.
State carnot’s theorem.

- Write the entropy change in reversible and irreversible process.

Write equations of dependence of free energy on temperature and pressure.
What are consecutive reactions? Give example, '

What are ellingham diagrams?

What is refining? Mention two methods of refining.

I Answerany Three questions. | (&) XS=15)

a.
b.

What is carborundum? How it is manufactured?
Write the composition and use of following.

i.  Pyrexglass.

ii. ~ Crooke’s glass.

iii. Flint glass.

P.T.O.
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c.- Explain : | |
g Setting of cement.
ii. Moh’s scale of hardness.
d.  Whatis water gas? Explain the manufacture of water gas.
III. Answer any Three questions. _ : (3x5=15)
a.  Give the mechanism of formation of amide from carboxylic acid using DCC.
b.  Write the mechanism of Benzylic oxidation of tetralin to Naphthalene using DDQ.
¢.  Write the synthesis of follbwing.
i.  Congored.
ii.  Indigo.
d.  Give the synthesis of Alizarin.
IV. Answerany Three questions. (3x5=15)
a.  Derive Langmuir adsorption isotherm. | |
b. Derive Michaelis - Menten equation.

¢.  Acarot engine working between 0°C and 100°C absorbs 1897 KJ heat from 100°C
heat reseryoir. Calculate

i.  Work done by the engine.

ii. Heat discharged in to reservoir at 0°C
iii. Efficiency of the engine.
d.  Derive Gibb’s - Helmholtz equation.
V. Answer any Three questions. ; (3x5=15)

a.  Derivean expression for rate of unimolecular reaction by Lindemann hypothesis and
collision theory.

b.  What are parallel reactions? Discuss the kinetics of parallel reactions.

c.  Explain the use of carbon and carbon monoxide as reducing agent in the reduction of
metal oxides by Ellingham diagram.

d.  Explain the Mond’s process for Nickel.
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V Semester B.Se. 5 (CBCS) Degree Examination, April - 2023
CHEMISTRY (Optional)
Paper : |
(Reguiars)

Time : 3 Hours Maximum Marks : 80

Instructions to Candidates :

All questions are compulsory.

Answer all questions in the same answer book.

Draw neat diagrams and give equations wherever
necessary.

w N~

L.  Answer any Ten questions. : - (10x2=20)

— ot
-
[ .

12.

S R i B A

Write the nitration reaction of furan.

Define zero point energy. '

Calculate the number of vibrational modes in CO, molecules.
Give the statement of Hooks law. :

Write the synthesis of polyvinyl chloride.

Write the structure of Novalac.

Define disconnection of pentanol.

. Answerany Three questions. Pl (3%x5=15)

1
2
3.
4

Discuss the different steps in gravimetric analysis. -
Explain the formation of phosphonitrilic chloride.
Explain the one dimentional control of nanoarchitecture.
Explain the formation of silicones.
[PT.O.



0 000 000 @) 44207/E0270
HI. Answer any Three questions. : : (3x5=15)

1. Discuss the Hofmann exhaustive methylation of pyridine.
2. Write the principles of Green chemistry.
3.  Discuss the structure of coniine.
4.  Explain the comparitive basic character of pyrrole, Pyridine and piperidine.
IV. Answer any Three questions. : ™ (3x5=15)

1.  Explain energy levels of a diatomic molecule (Rigid - Rotator).

2. The Rotational spectrum of HCI has lines spaced at 384.2 cm calculate moment of
inertia and bond length. Given u of HCI=1.626x107kg , h=6.626x10-* Joules
and C =3x10%m/s.

3.  Explain qualitative relation between force constant and bond dissociation energy.
4.  Determine the force constant for vibrational spectra.
V. Answer any Three questions. _ (3%x5=15)
1.  Give Retrosynthetic root for 4 - methoxyacetophenone.
2.  Write a note on polyolefins. l _
3. Write the structure and conductivity of polypyrrole and polythiophene.

4. - Explain thermal and mechanical properties of polystyrene.
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V Semester B.Sc. Degree Examination, April - 2023

CHEMISTRY (Optional)
Paper - 11
(Repeaters)
Time : 3 Hours Maximum Marks : 80
Instructions to Candidates :
il All sections are compulsory. _
2. Draw neat diagrams and give equations wherever necessary.
SECTION-A _
1. Answerany TEN questions. : ; (10x2=20)
a.  Mention the types of alloys with examples.
Write major raw materials used in the manufacture of glass.
¢.' - Write the composition and use of Lithophone.
d.  Write the characteristics of good fuels.
e. HowNBS is prepared?
f.  Write the structure and use of Osmium tetroxide (OsO,)
g Write two requirements of A dye.
h.  Write the structure of fluorescein.
i.  Write BET equation.
j. Write two industrial applications of catalysis.
k.  State the law of mass action.

What is chain inhibition? Give example.

P.T.O.
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S B

10.

11.

12.

SECTION-B
Answer any FOUR questions. | (4x5=20)

What is Carborundum? How it is manufactured?
Write the composition and use of following.
1.  Pyrexglass.
ii. Crooke’s glass.
iii.  Flint glass. 3
What is base peak? Explain McLafferty rearrangement with respect to butyraldehyde.
Explain the mechanism of oxidation of 1,2 - diols using lead tetra acetate.
Derive Micheal’s - Menten equation.
Derive the relation between K and K,. When K, =K_=K,.
SECTION-C

Answer any FOUR questions. (4x10=40)
a. Explain '

i.  Setting of cement.

ii. - Moh’s scale of hardness.
b. How Biogas is manufactured? Mention its advantages.
Write the mechanism of formation of amide from carboxylic acid using DCC.
Write the synthesis of following.

o

i.  Congored.
ii. Indigo.
Derive Langmuir adsorption isotherm.

What is homogeneous catalysis? Explain the Intermediate compound formation theory
of catalysis.

o P

Write the synthesis of Alizarin.

Derive Van't hoff reaction isotherm.

Explain the mechanism of Benzylic.oxidation of titration to Naphthalene using DDQ.
Discuss the steps involved in the chain reaction with example.

o R o P
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CHEMISTRY (SEC)
Basic Analytical Chemistry
Paper : 1.5
(Regular)

Time : 1% Hours Maximum Marks : 40
Instructions to Candidates :

1.  All questions are compulsory.
2. Draw neat labelled diagram wherever necessary.

L  Answerany Five of the following. : (5%x2=10)
1.  Define precision. |
2. Whatis chelation?
3.  What s dissolved oxygen(DQ)of water? Give its significance.
4. . Mention the prineiple in pﬁper chromatography.
| 5. G_ivé the constituents of talcum powﬂcr.
6. Whatare deodoraﬁts?
Il. Answer any three of the following. | (3x5=15)
a)  Explain how the accuracy of data is expressed in terms of absolute error and relative
error.
b) Explain in brief methods of purification of water.
c) Give the estimation of calcium as calcium carbonate by complexometric titration.
d) Explain in brief the identification of adulterants in some common food items.

PO,
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L Answerany three of the following. il (3x5=15)
a) Explain in briefthe separation of Fe** and ;413* by paper chromatography.
b) Givea briefaccount of ion-exchange c..hrom'atography. .
c‘) How do you determine magnesium in talcum powder by complexometric titration?
d)

Mention the major and minor constituents of cosmetics and give their functions.
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V Semester B.Sc 5 Degree Examination, April - 2023
MATHEMATICS - I
Paper : I : Real Analysis
(w.e.f. 2022-23) (Regular)

Time : 3 Hours Maximum Marks : 80
Instructions to Candidates : ' _

1)  Question paper contains 3 parts namely A,B and C.
2)  Answer all questions.

Part-A
Answer any ten of the following (10x2=20)

1. a) If f(x)=1 xis rational
=-1,x isirrational. Prove that f(x) is not R-integrable in [0,1].
b)  Withusual hﬁtations-prove that m(b —-a)< j f(x)dx<m(b—a).
c) State Weierstrass form of second mean value th.eorem of integral calculus.

d) Prove that <2

dx

e) Discuss the convergence of _[ T2
0

f)  State Abel’s Test for the convergence of improper integral of product of two functions.
e |
1 SIn—

g) Testthe convergence of I — X

2 Vx

h) - Prove that [n= lje"’%dy
"y

P.T.O.
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= x* l+x5)

i) Fmdthevalugof! (1+x);s

xf2

j)  Evaluate _[ sin’ 0d6 by using Beta and Gamma functions.
0

k) Evaluate ”x "y'dxdy where Ais rectangle [0<x<1;,0< y<3].
A

1)  Evaluate “ f (x+y+ Z)dxdj/dz

Part - B
Answer any four of the following ' (4x5=20)

2. If f(x)and ¢(x) are bounded and integrable in [a,b] then prove that f(x)+¢(x) is
bounded and R-integrable in [a,b].

3. Prove that every monotonic function is R-integrable.

. | fix
4. If f(x) and ¢(x) are positive functions on [a,b]and g[ﬁ} =1,(1#0,%) where ‘a’
" b b
being point of infinite discontinuity, then prove that the integral Jf (x)dx and Ié(x) dx
behave alike.

; = dx
5.  Test the convergence of .2[ P (1+x) .

| B(m+2,n-2)  m(m+1)
6. PrOfethat B(m.n) (n-1)(n-2)"

2 2

7.  Find the volume of the sphere x_4_+‘ —Jé--h z* =1 by triple integrals.
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10.

11.

12.

Part-C _
Answer any four of the following (4x10=40)
a)  State and prove condition of R-integrability. | '
2 s i 2 10

b) Provethat f(x)=x"+1 isintegrable on [1,2] and I(I +1)05f Y-

;. 1
a)  State and prove fundamental theorem of integral calculus.

2 % 2;:1

—< | —dx<—
b) Provethat 9 -Lsmx )
a) State and prove Dmchnlet s test for the convergence of i unproper integral of product

of two functions. :

T . Sinx
b) Showthat [¢ — % a20 jsconvergent.

0 g
a) Establish the relation between Beta and Gamma Functions.

o w | 2

. e n
e X —== = —

b) Provethat_! Vyay _IJ; dy 25 -
a)  State and Prove Leibnitz’s theorem for differentiation under integral sign.
b)

Provethatf log(l-!—ysm x)dx ﬂ(-JH-_y—l)

sm x
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Reg. No.

V Semester B.Sc. 5 Degree Examination, March/April - 2023
MATHEMATICS -I1 A
Numerical Analysis and Difference Equation
Paper : 11
(Regular w.e.f. 2022-23)

Time : 3 Hours Maximum Marks : 80
Instructions to Candidates : :

1)  AnswerAll questions.
2) Students are allowed to use scientific calculators.

PART-A _

Answer any TEN of the following questions. (10%x2=20)
1. a) Explainbriefly iteration method to find the real root of f(x)=0
b) Find the real root of x’ —x—1=0-using bisection method in two stages.
¢)  With usual notation, prove that Az = EA . :
d)- Ifuy=3u =12,u, =81L,u, =200,u, =100,u, =8 find A’y,.
e) Evaluate A" [(I - x)(l -2x7)(1-3%° )(l —4x* ):I by takingh= 1
f)  Write the formula to find the second derivative using forward difference.
b
g) State “Trapezoidal rule’ to evaluate If (x)ax
h)  From the Taylor’s series for y(x), find y at x=0.1, correct to 4 decimal places, if
y(x) satisfies y'=x-y* with y(0)=1

= |
i)  Explain Euler’s method to solve ?d% = f(x.y) with initial condition (%)=
j)  Find the order and degree of the difference equation y, , -8y, —15y, =5x—2.
k)  Form the difference equation by eliminating a and b from the relation y_ = a.2* +5.3*.
1)  Write the formula for second order Runge-Kutta method.

[P.T.O.
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PART-B

Answer any FOUR ofthe following questions. = - (4x5=20)

2. Explain the Gauss-Seidel method to solve the equations: ax+by+cz=d,,

a,x+b,y+c,z=d,, ax+by+c,z=d,.

3.  Express the function f(x)=x"—-12x"+24x*-30x+9 and its successive differences in a
factorial notations, whenh = 1.

4.  State and prove Newton-Gregory backward interpolation formula.

X

. 3 th
dx yising Simpson’s [—] rule with h=0.2 and hence obtain the approximate

1
5.  Evaluate | :

1+x’

value of log(+2)

6.  Using Euler’s method to compute y for x = 0,05 and x=0.1, given that % =x+ p with the

initial condition x, =0, y, =1.

7.  Solve y ., 4y, A3y, =5"
PART-C
Answer any FOUR of the followin g questions. (4x10=40)

8. a) Derivethe Newton-Raphson formula x,, = x, _J{'(Tx“)j" #=0123 ..
xﬂ

b)  Find the real root of x*—3x~5=0 in the interval (2,2.5), Correct to three decimal

places using Bisection method. ;

9. a) Stateandprove ‘Lagrange’s interpolation formula for unequal intervals.

b)  Find the number of students from the following data who secured marks not more
than 45

Marks 30-40 40-50 50-60 | 60-70| 70-80)
No.of. Students 35 48 70 40 22
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10.

11.

12.

a)
b)

b)

b)

State and prove ‘General Quadrature formula for equidistant ordinates.
Find f7(1.2) and f"(1.2) from the following data. ..

x 1.0 1.2 1.4 1.6 1.8 2.0 22

f(x) - 2.72 332 | 406 | 496 6.05 | 7.39 | 9.02

Explain Picards method to solve the equation % = f(x,) with initi_al condition

.V(xo)=.Vo-

Using Runge-Kutta method of second order, find y(1.4), given that % =xy with

y(1)=2 by takingh=0.2.
Solve y ., =2y  +y =x.2"

Find the solution of the difference equation y_, —7y

x+1

+12y =cosx.
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Reg. No.

V Semester B.Sc.3./B.Sc.4. Degree Examination, April - 2023
MATHEMATICS (OPTIONAL)
Real Analysis
Paper - I
(Repeaters/Regulars)

Time : 3 Hours Maximum Marks : 80
Instructions to Candidates :

1. Question paper contains 3 parts namely A,B and C.
2. Answer all questions.

: PART -A
Answer any TEN of the following. (10%x2=20)
1. a  Define upper and lower Riemann integrals.
b. Provethat L(p, /)<U(p, f).
¥/
T T
—< | secxdx < ——
c. Provethat 4 '! ik
d.  State first mean value theorem of integral calculus.
= W ¢ f;“_x__
e. iscuss the convergence o P
T odx
f.  Test the convergence of _[ rah
1 =%
g State Dirichlet’s test for the convergence of an improper integral.
h.  Provethat B(m,n)= B(n,m).
N 1

t.  Find the value of E

xf2
j.  Evaluate I sin' @.cos® 6.d6

0

21

3

k  Evaluate | [¥*y'drdy

10

122
.  Evaluate ”jxyzz“fxdydz.

001

PT.0.
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PART-B
Answer any FOUR of the following. (4%5=20)
2. IfF(x)and g(x) are bounded and R - mtegrable in [a,b] then prove that f(x)+ g(x) 1s bounded

and R - integrable in [a,b]. : :
3.  State and prove bonnet form of second mean value theorem of integral calculus.

)]

T L (non zero and finite) then prove that

4. Iff{x) and g(x) are +ve in [a,0) and lim

JFede J&®d pehave alike, where a>0.

C m-1

5. Provethat A(m,n)= I Tt 0™ dx

0

6. Prove that Ixz-eu‘r‘dIXJ. = dx_s_f

0

7. Find the volume of sphere by using triple intégration.

PART-C
Answer any FOUR of the following. (4x10=40)
8. a  Stateand prove condition of R- mtegrablllty
b. If f(x)=x? defined on [0,a], then show that f(x) is R - integrable in [0,a] and

3

[Feoax =%
< 3
9. a  Stateand prove fundamental theorem of integral calculus.

>;¢'3

b, Showthat I

1+cosx

dx
10. a  Testthe convergence I(I a)

b.  Discuss the convergence of f e .cosxdx
0
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W

3 . Prove that f”(mvn)z)_;;ﬁ.

b Sh tht? - X?’Jsinﬂdezx |
j ow ina Om . . .

12. a.  State and prove Ieibnitz’s theorem for differentiation under integral sign.

log(1+ asin’ x)

b Provethat I de=r(1+a-1) if ;5 1.

nx
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Reg. No. '

'V Semester B.Sc.4 Degree Examination, March/April - 2023
MATHEMATICS
Numerical Analysis Difference Equation
Paper - 11
(Repeater)

Time : 3 Hours ' Maximum Marks : 80

Instructions to Candidates: 1.  Answer all questions.
2. Students are allowed to use scientific calculators.

; Part- A
L Answerany Ten of'the following. (2 marks each). ‘ : (10x2=20)

1. a  Find thereal root of x* —2x—5=0 in [2,3] by bisection method intwo stages.
b.  Explain briefly Iteration method to find the realroot of f{x) = 0.

c.  With usual notation proveé that EA = AE~

d,

If gy =1, o =T, =21,u, =28 ,u, =29, find A'y, .

e.  Evaluate A’(1+4x)(1+6x)(1+8x) wheren=1.
f.  Write the formula for finding first derivative using forward difference.
g  From the Taylor’s series for y(x), find ‘y’ at x=0.1, correct to 3 decimal places

if y(x) satisfies »' =x—»" and y(0) = 1.
d
h. ~ Explain Euler’s method to solve *d% = f(x) with intial condition y(x,)= y,.

i.  Find the order and degree of the difference equation y,,, ~3y,,, +6y,., —4y, =1.

J- From the difference equation by eliminating a and b from the relation
y. =a3* +b(-3)".

k.  Write the formula for second order Runge - Kutta method.

[

Solve u,, —25u_, +46u_=0 by method of differences.
| Part - B '
IL  Answer any Four of the following. (4x5=20)
2. Solve by Gauss - seidal iteration method. Carry out 4 iterations.
28x+4y—z=82, x+3y+10z=24, 2x+17y+42=35.

[P.T.O.
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Expfess F(x)=11x" +5x° + 2x* + x+15 and its successive differences in a factorial
notationh=1.

4. State and prove Newton - Gregory forward inter polation formula.
th
5. Evaluate Lﬂ log xdx by using simpson’s [E] rule.
i BN e e e ;
6.  Determine the value of Y when x = 0.1 given that y(0) =1, dx  y+x USing Euler’s
modified method.
7. Solvey,,-4y,. +4y.=ax+b. -
Part-C
Answer any Four of the following. (4x10=40)
8. a  Derive the Newton-Raphson formula, x,, =x, - f(x,)/ f(x))
b.  Estimate the missing term in the following table.
X 0 1 2 3 4 5
y 0 - 8 3 &) - <¥
9. a  Prove that the nth differénce of a polynomial of degree ‘n’ is a constant
proportional to “n’ and higher order differences are zero.
b.—, Find the polynomial of 3 degree which takes the following values.
% 3 4 5 6 7
fix) 6 24 60 120 210
10. a  State and prove lagrange’s interpolation formula for unequal intervals.
b.  Find /'(0.4) and /"(0.4) from the following table.
X 0.1 0.2 0.3 0.4
fix) 1.10517 1.22140 1.34986 1.49182
I1. a  Explain picards method to solve the equation % = f(x,») with initial condition
(%) = Y5 -
: . ] dy y +x
b.  Using Runge - Kutta method of order 2. Find y(0.2), given that i et
y(0)=1 take h=0.1
12. Solve the equation u_, —7u_,, +10u, = 4*.

b. Solve Ve =10y, +25y, =0 by the method of differences using y(0) = 1 and
y(1)=0.

—
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' | Reg. No. ‘

F

V Semester B.Sc. 5 Degree Examination, March/April - 2023
MATHEMATICS(SEC)
| Number theory
(Regular)

Time : 2 Hours Maximum Marks: 40 -
Instructions to Candidates : '

1)  Question paper containing two parts A and B.
2)  Answer all parts.

Part-A

Answer any five of the following. _ (5%2=10)
1. a) Define greatest common divisor.
b). Ifa/beand (a,b)= 17 then prove thata/c.
c) Define bracket function.
d) State Euler’s theorem of relative prime numbers.
e) Find the number of positive integers <2205 that are relatively prime to 2205.
f) If(P,7)=1, then prove that P'>-1 is divisible by 7.
g) State Fermat’s theorem of prime numbers.
Part- B

Answer any six of the following. - (6x5=30)

2. Prove that for any two integers a and b, then there exist a unique numbers g and r such that
a=bg+r where 0<r<b.

3. Find the Greatest common Divisor of 275 and 726, also express it in the form of 275m+726n.

4. Provethat 9"-8"-1 is divisible by 8.
[P.T.O.



0 T 0 (2) | 44248/E5080

5. State and prove Fundamental theorem of Arithmetic.
6. Find the number of divisors and sum of divisors of 360.
7. . State and prove Wilson’s theorem of prime numbers.
8. Ifm and n are relatively prime to 133, then prove that m'® -»'® is divisible by 133.

9.  Prove that 12+ 2009 is divisible by 221.




| A 0l 44245/44249/E5090
- Reg. No.

V Semester B.Sc. 5 Degree Examination, March/April - 2023
Physics (SEC)
Basic Instrumentation Skills
(Regular)

Time : 2 Hours Maximum Marks : 40

Part-A
L. Answerany five sub questions. , (5%2=10)

A)  Define sensitivity of an instrument.
P}, Define Error in a measurement.

(eﬁ/ What is multimeter? _
<d-)/ What is loading effect in measurement of voltages?
e}~ What is signal generator? |

& What isQbofeter?

(5 What is working principle of CRT?

/H{ What is the meaning of following symbols on multimeter

oY)

i) Aeee
Part - B

Answer question no.2 or question no.3
2. a) Whatare errors in measurement, explain in brief. - (5)
b) Explain the measurement of d.c. current and a.c. current also the resiStance using
multimeter with suitable diagrams. : (10)

(OR) _

3~ a) What is electronic voltmeter? Write it’s advantages. : ()
/b)  What is CRT? With neat diagram explain the parts of CRT. . = (10)

.,

s : [P.T.O.
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PART-C

Answer question no. 4 or question no. 5.

4. a)
b)
5 8
b)

Write the difference between digital instruments and analog instruments.

Explain the working of a pulse-generator with the help of block diagram.
(OR) '

Write applications of multimeter.

Explain the construction and working of Q-meter, write its applications.

5)
(10)

(5)
(10)
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Reg. No.

V Semester B.Sc. 5 (CBCS) Degree Examination, March/April - 2023

PHYSICS - I :
Mathematical and Nuclear Physics
(Regular)

Time : 3 Hours Maximum Marks : 80
Instructions to Candidates : :

1)  Calculators are allowed.
2)  Write intermediate steps.

_ Part -1
Answer any Ten questions. (10x2=20)
1. a) Mention the orthogonality condition of cosine functions. :
b)  State Laplace Transform ofa function.
c) . . Findthe Laplace Transform of f(t) = ¢,
d)~ What is dead time of G.M. Counter?
e) State Geiger- Nuttal law of ¢ -decay.
~f)  Write any two uses of cyclotron.
g) Explain ¢ -decay with an example.
h)  Whatis constraint? Give one example.
i)  What are degrees of freedom? Mention it’s equation.
j)  State D ‘Alembert’s principle.
k) Complete the following reaction.
). . Bet...—»C%+ 4
i) ,N“+,He' >...+H'
[)  The halflife of a radioactive element is 4x 108 years calculate decay constant.

[P.T.O.
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Answer question number 2 or question number 3.

2. 8
b)
3 a)
b)

Part - 11

Derive the equations for Fourier coefficients a,,q,.b,. (10)
Find the Fourier series representing
f(x)=x,0<x<2r0or-n<x<n (5)

i)  Derive Laplace transform of derivative of order n

ii)  Write the differences between Laplace and Fourier Transform. (10)
Find the Laplace Transform of sin’¢. (5)
Part - 111

Answer question number 4 or question number 5.

4. a)
b)
8- D)

b)

Explain the theory of successive disintegration and arrive at Bateman equation. (10)

Calculate the half -life and mean life of a radioactive element. Given decay constant
is 6x107' S8~ 5) -

Describe the construction and working of a linear accelerator. Show that the length of
the cylinders are in the ratio of / : 7, :[,....:1:4/2 :4/3...... (10)

Calculate the frequency of oscillating potential applied to a cyclotron so as to accelerate
deuteron using magnetic field of 2.5T. Given

Mass of deuteron = 3.34x10?" kg.
Charge of deuteron = 1.6x10"°C (5)
Part -1V

Answer question number 6 or question number 7.

6. a)

b)

Derive an expression for the Q-value of nuclear reaction in terms of mass. K.E. of
incident particle and product particle. (10)

Calculate the energy released (Q-value) in the following reaction.

Li* +, H* —, He' +, He' + 0 . The atomic masses are

(H? =2.0141024, ,Li* = 6.0151234 and , He' = 4.0026034 5)
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a) Explain the types of Nuclear reactions with examples. (10)
b) Complete the following reactions. (5

i) (H'+,0°—> N"+...

i) LHe'+, Li* >, B +...

i) (CY+,n' 5, C"+......

iv) ,N®—>5,0"+...

V) HU® —>...+, He'

Part-V
Answer question number 8 or question number 9
a) Derive Lagrange’s equation of motion from D*Alembér’s principle. | (10)
b) Arriveas equation of motion for simple pendulum using Lagrangian formulation.
| (3)

a)  Derive an expression for Lagrange’s equation from Hamilton’s principle. (10)
b)  State and prove law of conservation of energy. (5
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Reg. No.

V Semester B.Sc.4. Degree Examination, March/April - 2023
PHYSICS (OPTIONAL)
Paper - 1
(Repeater)

Time : 3 Hours- . Maximum Marks : 80

Instructions to Candidates : 1.  Simple calculators are allowed.
2.  Write intermediate steps.

: . Part-1
1.  Answerany Ten of the following. ' (10x2=20)
a.  What are constraints? Give examples.
b. Define degrees of freedom.
c.  What is central force?
d.  What are dangling bonds?
e. Whatis time dilation?
f. © How massvaries with velocity according to relativistic méchanics?
g.  State Norton’s theorem.
h. | Draw circuit symbbls ofn and p channel FET.

e

What is ripple factor of a rectifier circuit?

j.  Find the peak value of voltage across the secondary winding if load resistance of
centre tap full wave rectifier is 30002, peak current is 0.1 A and forward bias dynamic
resistance is 5Q.

k. Theamplification factor of FET is 4.5. Calculate the mutual conductance, if the drain
resistance is 2.5 kQ.

. Whatis positive feedback?

[P.T.O.
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Ll R

10.
11.

12.

Part-11

Answer any Four questions. Each question carries 5 marks. (4x5=20)

State and derive kepler’s third law of planetary motion.

Derive Einstein’s mass energy relation.
Explain with neat circuit diagram, the working of full wave bridge rectifier.

The period of earth is 365.25 days and that of venus is 224.7 days. Find the ratio of major
axis of their orbits.

Applied input AC power to a half wave rectifier is 200 watts, if rectification efficiency is
37%, find the dc output power.

A Hartley oscillator has a capacitor of 250 pF and inductance of each part of inductance
coil is 15 mH. calculate the frequency of the oscillator neglecting the mutual inductance
between the two coil.

Part - 111 _
Answer any Four of the following, each question carries 10 marks. (4><10=40)
What are generalised co-ordinates? Obtain expression for generalisea kinetic energy.
Reduce two body central force problem to am equivalent one body problem.
Describe Michelson - Morley-experiment to detect motion of earth through ether.
a... What are voltage and current sources? Explain.
b.  State and prove superposition theorem.

Explain the working of FET with neat diagram. Define FET parameters and obtain the relation
between them. '
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Reg. No.

V Semester B.Sc.4. Degree Examination, April - 2023
PHYSICS (OPTIONAL) - II
(Repeaters)

Time : 3 Hours } Maximum Marks : 80
Instructions to Candidates :  Calculators are allowed for calculations, write the

intermediate steps.

PART -A

1.  Answerany Ten of the followings. (10%2=20)

a.

=3

= L S VO

et
.

Write the expression for compton shiﬁ.‘

What are metastable states in atom.

State the orthogonal condition for wave functions.

State Carmers theorem.

What is orbital quantum number.

On what factor doés the normal zoeman shift depends on.
Mention the types of molecular spectrum.

Show that P (1) =0.

What are stokes and anti stokes lines.

Uncertainity in position of electron is 4x107'° m, calculate the uncertainity in

momentum.

Write Hermite differential equation.

" Calculate in teratomic distance for a molecule" where g = 1.6x10? kg

[=4x10" kg-m>%.

PART -B

‘Answer any Four of'the following questions each carries 5 marks. (4%5=20)

[1lustrate uncertainty principle with electron diffraction.

[P.T.O.
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10.
11.
12.

Explain the physical significance of wave function.

Mention the difference between Normal and anamalous Zeeman effect.

1
Show that [ xP,(x) .., (x)dx = 4n, .

An electron is confined to one dimension box of length 5 A ¢, Calculate lowest energy state
of the system.

Calculate Zeeman shift observed in a spectral line of wavelength 600 nm is subjected to
field of 2T and Givene = 1.6x10" J, m =9.1x10"* kg.

PART-C
Answer any Four of the following. - (4x10=40)

Derive the expression for compton shift.

-With neat diagram explain the construction working of He-Ne laser.

Explain the experimental setup used tolstudy the Raman Effect.
Obtain the expression for energy of electron (particle) confined to one dimensional box.

Derive the orthogonality of Bessel’s functions.




T ; 44226/E0460
; Reg. No.

V Semester B.Sc 5 (CBCS) Degree Examination, April - 2023
PHYSICS OPTIONAL
Quantum Mechanics-I Electronics and Optoelectronics
: Paper: I1A
(Regular)

Time : 3 Hours : | | . Maximum Marks : 80
Instructions to Candidates : )
Calculators allowed to solve problems, write the intermediate steps.

£ Auower any tem of the followig quostions,” | (10x2=20)
1. a) Whatare matter waves and write the expression for de broglie wavelength.

b) Define group velocity and phase velocity.

¢) Draw the symbol of zener diode and photo diode;

d) Write down barkhausen criterion f(_)r oseillator.

e) (Whatare th’ parameter and mention their units.

f)  Draw the symbol of FET and Transistor .

g)  Write down the truth table of NAND gate.

h) Define dark current.

i)  Ifrating mention in zener diode are v =7.2v and p =0.25 watts calculaté zener current
L. '

z

j)  The value of trans conductance and drain resistance of FED are &, = 0.5x107°Q"" and
r, =2.5x10°Q calculate amplification factor.

k) Mention the factor on which transmission loss depends on.
Il.  Answer any one of the following (question 2 or question 3)

2. a) Derive the expression for wavelength of de broglie’s wave, write expression of
wavelength in terms of temperature, momentum and energy. : (10)

b) Calculate the wavelength of electron having energy 40 Kev. (5)

P.T.O.



(R, | 2 - 44226/E0460

3.

e

a)  State and explain uncertainity principle with illustration. : (10)

b) A photon having energy 10ev is incident on photoemissive surface of work function

6ev, find the velocity of ejected electrons. _ Y (5)

Answer any one of the followiug (question 4 or question 5)

. a) Mention the difference between conductor, insulator, and semiconductor on the basis

of band theory of solids, and explain the concept of effective mass and hole.  (10)

b)  Find the range of input yoltage to maintain 30 volts across the load resistance of 2kQ,

Given Rs = 200Q and I, = 25M4 : 5)-
a)  Explain How zener diode acts as regulator with a neat diagram. (10)

b)  Electron and hole mobilities of as sample are 0.135 m?*/v-s and 0.04 m?/v-s respectively
determine conductivity and resistivity at 300%, If the intrinsic concentration is
1.5%10' atms/m>. : n T HS

Answer any one of the following (question 6 orquestion. '7)

a) What is FET2 Meition)the types-of FET, Explain the éxperiment to determine

-

parameters of FET. ' (10)
b) PT.A+AB=A+B. s | (5)
a) Explain the construction and working of Hartley Oscillator. - (10)

b) In Case of phase shift oscillator with Op Amp R=56 £{) and C= .5nF calculate the
frequency of oscillator ¢ 5)

Answer any one of the following (question 8 or question 9)

a)  Explain the construction and working of photo diode. : 10)

~b) Calculate the critical angle and Numerical aperture for an optical fiber where

n,.=15 n,, =145 )

a)  Mention the difference between step index and graded index optical fiber, also mention
advantages of optical fiber. o (10)

b)  Explain in brief opto couplers. s o £S)
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Reg. No. _
V Semester B.Sc. 5 (CBCS) Degree Examination, March/April - 2023
' ZOOLOGY
_ Apiculture
Paper - ZOOSECT - 5.3
(Regular)
Time : 2 Hours Maximum Marks : 40

Instructions to Candidates:
1) Answer all the questions.

DR, TJ IR LVSOAD.
2) Draw diagrams wherever necessary.
STZITY, W NII), WRA.

L  Answer any five. : - (5%2=10)
23600258, Qo804 '
1. < Name-.any two species of honey bees.
HEeRTOWIT  CIRYTTAL ITW AeAe BIOA.
2. What do you mean by comb foundation?
WOBEIROL BT DOT3ER ?
3. What is nuptial (marriage) flight?
SOTOFWED 03ED QOTTERD 2
4. Name any two infectious diseases of honey bee.
FeDTOFONT CINTTTTR TR To0E,0F TREN TIOX.
5. What is beekeeping? .
Ee) AT QOWTERD ?
6. Mention any two protozoan diseases of honey bee.
e YOI O3 TTTR QR0R SRVeNBRER BROA.

[P.T.O.
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10.

11.
1‘-2.

13.

14.

Answer the following qﬁestions. (3x5=15)

8 NS JIner evgdn.

Explain social organization in honey bees.

ded ToHNFHoD FRWeE ToPeId DTON.

[llustrate life history of honey bees.

RTINS e 2308, D30R.

Write a note on selection of honey bees for apiculture.

HEROTRO TTFR edTosony 03, B0 £3589 LBOWD.
(OR /o)

Write a note on beekeeping equipments.

HEROTOW TTEIFOD IUITH/AY 30D E3Te9 WOOWO. -

Answer the following questions. _ (3x5=15)
3 NS BIriort ev3on.

Explain preventive and control measures of honeybée diseases.

VeTOWNY Boent 3k D Rodbes, 8,3onIRY eSO

Narrate) the ‘uses of Apiculture industry.

| e MRS QBT eomcdperindd 8.

Write a note on modern rearing method of apiculture.-

SEOVT WESOTOW Fovaesd 8,:T B0 e5ed WTCWD.
(OR/ogam)

Write a note of factors those control honey yield.

s> BHTOODRY, V0GR BoING BodB E3Ed WTOWD.
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V Semester B.Sc. (CBCS) Degree Examination March/April - 2023
ZOOLOGY
Immunology
Paper - I
(Regular)

Time : 3 Hours Maximum Marks : 80
Instructions to Candidates:
1) Answer All the questions.
U, TZ 10 T 0.
2) Draw diagrams wherever necessary.
BRI AT TOAT SOTTT 238, WRKO.

L Answer any TEN of the following questions. (10x2=20)
TINS CIRFRTETe. TR [Inen «v30%0.
1.~ Name any two components of Immune system.
BeRIBRETT AT TR PLBNIIY, BROX.
2. Name cells involved in Innate immunity.
T80T [ BN, wIiRoRTOI BREBNYRY TROR.
3. Define Hematopoiesis.
BTN, HATPORT 0BT 9 T, a7,
4. What are Adjuvants in Immunology?
BReNVTBRCFS TIBY, ATIODFNRDL 0BT ? -
5. What are B-cell epitopes?
B-80¢3 a&tdnemned Somdesd 2
6. - Define antigen.
%@ BIT 0TI 39,859, Q.
7. What are endogenous antigen.
VOB HFT T8 WITN Q0TI ?

[P.T.O.
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| 8. What are Cytokines?
m;éime%a‘ﬁ%'@ociéem ?
9. What is MHC?
30D kR, 50T, BNOK SOTIERD ?
10. Define autoimmunity.
Koo DdGES B0 2
11. Define Vaccine.

©AT R0WTER0?

II. Answer the following questions. (3x5=15)

$9NS BReR LZORO.

12. Write note on adaptive immunity.
BROTEE-BRENIBACETE_0TTed 2BOAD.

13. Explain primary lymphoid organs.
T,FAT TONTARETITING B0 DTOX.

14. Describe basic concept of immunity.
SReNITREGE TAZ _aaﬁe&ﬁ F03D WWOA.

(OR/©5m»)

15. Explain the secondary Lymphoid organs.

f?:éodo d)r’i@df@f%dﬁﬁ%* 03D DTWOA.

III. Answer the fdllowing questions. (3x5=15)
FINS ZJner LLZdA0. _
16. Write a note on Monoclonal antibodies.
SReRPERITS TSFODN 0BT 2TOWD.
17. Describe properties of antigens.

T ewssny romegny 308 WD,
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18.

19,

Describe Haptens.
TOTI M F0TTEL DTOR.
(OR/e&5e0)
Explain Epitopes.
DLHEREBRD 0BT ITOR.

Answer the following questions.

SUNS BINOR cu3OND.

20.

21.

22,

%3.

Write down the basic properties of Cytokine.
RERBI NG Woyns rOEVERNY B0 WIAWO.

44236/E0560

. (3x8=18)

Compare two classes of MHC molecules with reference to their structure.

DO TAFNT 20.005°.2.7¢ 9620 TeIFOTW), Teedy wWICWO.

Write note on alternate pathways of complement-activation.

TPOT X3, e0DRRYRODTC T[e3TRFOIR-SINENT-B0030 2T0AD.
(OR/eg=0)

Explain the components of complement system.

TPROT FIFODYS FrEne 20D DFOX.

Answer the following questions.

3¢NS IInent ev3oR0.

24.

235

26.

2

Explain Hyper sensitivity.
©SSART 3 B0 DIOX.
Explain different types of vaccines.

- DN T5o0NE 0AIRG B0 WI0WD.

Describe Gell in immune system.

SReNATREGE TIRTE, wFNY B0 WBCWD.
(OR/o5m0)

Describe auto Immune diseases.

ROIO VTRGT FOUNRY 0B WICWD.

(3x5=15)
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ZOOLOGY -1
Applied Zoology and Ethology
Paper - 1
(Regular)

Time : 3 Hours _ Maximum Marks : 80
Instructions to Candidates:

1) Answer all questions.
DR, T I NP YUZOAD.

2) Draw diagram wherever necessary.
&3, 58 QB BOT2T ¢33, WBAD.

L  Answer any Ten of the following questions. _ (10%2=20)
35T BB HVIORO.

1.

What is Vermiwash?

WD 0TI ?

Name, any ' two Species of pearl producing molluscs.

W, BONNYEY, BORNRTI), LVSTVORT AT PN, TIOA.
Name any two species of exotic breeds of fowls.

DTed 9 BRCYNAT TR T,TOONTIY, S9R.

Name any two Indian Major carps. _
CIRPYTBBR HTR Fa0D TTSecD FoTE DOEIONTS), BROA.
Write any two economic importance of honey bees.

e TV QTR SHFT 9,300, BCTY, 3PA0.

What is Isinglass?

DAOTRF® ROTTERD 2

- What is Commensalism? Give one example.

RO Q0TS ? LUEICHT BB
Write any two important properties of lac.
SONT QTR YV LVIFNT), BROA.

[P.T.O.
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9. Name the parasite causing Elephantiasis and Taeniasis. -
es3toe0 deen Tnw €399, CSRAR* BN BTRE FoELoW WeANTI), TIOR.
10. Define Taxes and mention its types.
ER,FF Q000D ? B ©BT TTONTSY STOR.
11. What is innate behaviour?
=BI00T wods RIIOTHOTTERD ?
12. What is circadian rhythm?
RO, RO wad  20BBed ?
Il. Answer any Three of the following. (3x5=15)

3503 m&’; GVSOR0.

13.

Explain pit culture iechnique in vermicompost preparation.
DORRWT SERIFODOT &3 ES]el TEEORTY, D[OAD.

- 14. Explain Pokkali culture of Prawn!
RO DSOS HERB RS BT a)qiam - IO
15._ -Write-a note on fish preservation method.
QOETONG TOUBEFD HaING wii wowd.
16. Explain the process of Pearl formation.
ROT B, T Berk SARTIOIS 2000TT Wi, DFOR.
IL Answer any Three of the following. " (3X5=15)
Wemors R0 GIDR0.
17. Write a note on Nutritive value of egg in poultry.
869 TG, 330 TPerosny PG,y ATOR.
18. Explain any two diseases of cattle.
DD, ARFOTTR S0R Beerry wri, DF0R.
19. Explain the life cycle of Plasmodium vivax in man.
TRROBONETT* 353057 ORT DD LTS 238,33, VTOR.
20. Write a note on Hallikar breed.

&!’%Ead 390D wi\ 280200.
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IV. Answer any Three of the following. (3x5=15)
Beses RedE ev30R0.
21. Write a note on advantages of deep litter system in poultry keeping.
2060 TTAIODY, BXIZS (Re® OL30) VPIROT BTOS SERROSNTSY, WToW0.
22. Explain Konard Lorenz contributions to the field of Ethology.
QeETAT Wil BFE cRdons FRER Wi WB0WD.
23. Write a note on Imprinting.
=00, 03B W WD,
24. Write a note on Economic importance of Lac.
e0Rs BOFT T,R0NE B0 WICWH.

V. Answer any Three of the following. - (3x5=15)

2350 mcﬁi SVSOR0.
25S. Explain parental care in Amphibia.

SUIODTRNG WHDTY, S e TR0 JIFAO.
26. Explain Mimicry in animal.

T8V, eRoBOR o, DO
27. Write a note on Innate behaviour.

ABL SEOTOT Wi 83368 2800.
28. Explain courtship behaviour in scorpion.

Besd BVT T 0T [IES i 230000.




