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Reg. No.

VI Semester B.Sc.4/B. Sc.3 Degree Exammatmn, September/October - 2022

Time

PHYSICS (Optional)
Paper -1
(Repeater/Regular)

:3Hours | o - © Maximum Marks : 80

Instructions to Candidates : 1. Studcnt can use calculator to solve problcms

2. Write intermediate steps.

PART -1

_ Answér any Ten of the ‘followi.n.g questions. - - | (10x2=20) .
0 ¥ aj‘ What is meant by unit cell? ' ) | |
' b)  Write any two properties of free clectrons in rﬁetal.
c) Di's_ti-nguish between intrinsic and extrinsic semiconductor. -
d)  Mention any two uses of super conductivity.
e) Write any two properties, of r - rays.
f)  Mention semi - empirical mass formula.
g) Whatis meant by secondary energy source?
h)  What is declination (£)? '
i) Write the truth table of NAND gate.
i) Convert (1010}, binary to decimal.
k) Calculate the interplanar spacing for (3,2,2) plane ina SImple cubic lattrce where_
 lattice constant is 4x10"°m. - |
) If the solar attitude angle ata place is 45°20" calculate the value of zenith angle.
" PART-I |
Answer any Four of the followiﬂg (i'ues'tions. o o ' (4><5=2(l)' ,

2.  Explainx-ray diffraction by-powder crystal method.

[P.T.O.
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What is the transition temperature‘? Mention any three applications of super oonductwlty
Explain nucler fission on the basis of 11qu1d drop model.

Describe Angstrom pyrheliometer.

Prove the Boolean expression.

(A+B+C) (4+B)=A+B.

Protons are accelerated in cyclotron with dees of radius 0.4 m and frequecny of the
alternating potential is 10 Mega cycle per second at lO 000 volts. Calculate the

a) Speed of proton and .

" b) Kinetic energy of proton (Given - applied field B =0.66 weber/metrez)

N

10.

11.
12,

PART-II |
Answer any Four of the following questions. s (4% 10540)
Give Debye’s theory of specific heat - capacity of a solid.

' What is Hall effect? Derive an expression for Hall coeﬁ'lment. Mention any two apphcatlons

of Hall effect

Describe the construction and workmg ofa lmear accelerator Derive the expression for -
the length of n*tube.

Explain tidal energy. Mention advantages and disadvantages of tidal energy.
Construct the basic gates using NAND gate and write the truth tables.
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-~ Reg.No.

VI Semester B.Sc. Degree Examination, September/October - 2022
PHYSICS (OPTIONAL) |
' Paper - 11
- (Repeater/Regular)

" Time : 3 Hours - o B ‘Maximum Marks: 80
Instructions to Candidates : 1)  USe calculators for calculations. ‘
2)  Write intermediate steps.

PART -1
_ Ahsw_er any Tel;questions. | ] ._ | (10%x2=20)
L _ a).  Define Fourier transform. | |
b)  Find the Laplace transform of et
¢) WhatisPIN-diode?
-d) Mention_fhc applications of optical fibre. -
&)  Whatismodulation? |
) -What a:e- key words in C-language.
2 ‘Whatis D—la_yér... :
h)  Draw the neat symbol of Op-ainlz;.
i) Mention applications of IC-555.timer.
i) | .Write-a C - prdgram’ to print “Gdod' morning”.

k)  Anoptical fibre has following R1.
: n, = 1.5 and n, = 1.45 calculate critical angle.

Iy Calculate the modulation factor for AM waveif V__ =4V and V_ =2V..

[P.T.O.
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| PART - _ .
Answer any Four of the following. ‘ ) - {(4x5=20)
Find the Laplace transform of {{t) =t* using transform derivative.

Distinguish between step index and graded index optical fibre.

- Explain space wave propagation.

. Expiam the function of various pms of IC-7400 NAND - gatc

Writea C-- program to convert Fahrenheit to centigrade using the relation C = (F -32)/ 18.
An audio signal of SKHz is used to amplitude modulate of 600 KHz. Find.

a)  Side band frequency. ' '

by Bandwidth.

PART - 1II

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

State and explain basic properties of Laplace transform.

Classify optical fibre based on refractive index profile. Hence describe them with typical
core and cladding diameter, refractive index profile and mode propagation sketches,

a) ° Explain basic data types used in C-language.
b)  Write a C - program to find largest of three numbers.

' What is amplitude modulation? Derive expreSsion for amplitude modulation.

a)  What is an Op-amplifier? Whta are ideal properues of an Op- amphﬁer‘?

b)  Explainthe workmg of summmg amphﬁer using Op-amp.
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Reg. No.

t VI Semester B.Se.3./B.Sc.4. Degree Exammatlon, September/October - 2022 -

MATHEMATICS (OPTIONAL)
leferential Equatlons

§

Paper - 1
(Repeater/Regulars)
(w.e.f, 2016-17)

Time : 3 Hours _ .- R _ | Maximum Marks : 80
Instructions to Candfdates 2 Answer all parts. o '

PART-A

- Answer any  Ten of the followmg - - (10x2=20)
o dx d . .
1. a Solvefory,—+wy Oﬁ—wx 0.
| & dy _dz
b. lSolveHy Ttx 2
c. Solve dx+dy+(x+y+z+l)dz 0.
. d. Define smgular and irrégular smgular pomt at x=x, for the equation _
'+ P(x)y+ Q(x)y = 0. ' __
e. Show that x =0 is an regular singular point of xzy"+ XY '+ = 3 ” -1 y=0.
f. - With usual notation prove that £3(x) =—(3x"— 3x) .
o - ‘
P(x)=
g Provethat > P(x) NoRTeE
‘h.  Form the partlal d1fferent1al equation by eliminating arbltraly constants aand b from :
aztbh= ax+y. ' : '
i.  Findthe complete integral of p(g—coty)=tanx.
j. “Solve q(pzz+q2);4, '
'k Solve (D —3D*D'+3DD”-D®)z 0.

- Find the partibular integral of (4D2 ~4DD' + D" ) z=e"”,

P.T.O.




Answer any Four of the following : : B ‘ (4><5=20) _
2. Solve for x, ?+%—2y 2cost—~Tsint: %—%+ 2x =4cost— BSmt . '
¢ dz
3. Solve —2‘—’%{-: -—.
x* ¥y omy , _
4, Find the power series solution at x = 0 for-(l - xz)y"'+ 2xp'-y=0.
. . - ) 1 j
5.- Provethat (1 ~2xz +zz) 1=3"z"P(x)
6. " Find the singular integral of z = §x+qy+c« N+ pPrgt-
| &z &'z &z ' N
—t+———2—==cos(2x+y)..
7. Solve oty o s(2x J')
, PART-C _ ‘
. Answer any Four of the following. ' - (4X 10=40)
8. a Derive the condition for mtegrablhty of the equation Pex + Qdy + Rdz 0, where
_ P Q and R are functions of X2
b. ~ Solve (e_: y+eé )dx+(e z+e )aﬁu-—(e"—e’j_—eyz)dz:(].'
9. Find the power series solut_ion atx =0 for (I'_— xz) y"+2y=0, ,
Solve on series for 4xy"+2(1- x)y'— y=0by Frobexiius method at x =0, “
10. a’ Provethat nP, =‘(2n——1)xP_ —(n-1)P._ 2,Vn>2 R
b. Prove that I[P @Y de= el whenm=n.
‘11. a  Explainthe method of solving for linear partlal dlfferentlai equatlon of first order of
the form Pp+ Qg =R, whereP,QandR are the funcuons of XY, Z.
b. Solve (y+z2)p+(z+x)g=x+y. ' :
. 12, a Explam charpit’s method for solving the partial dlfferenual equatlon F(x, 9,2, p,q) = 0.

NEENEGTENEVEISNONEE @ 42637/35637/F370

. PART-B

Solve p= (qy + z) by charpit’s method.
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. Reg. No.

Vi Semester B.Sc.3./B.Sc.4. Degree Examinrationr,, September/Octeber - 2022

- MATHEMATICS (OPTIONAL)

Complex Analysis and Ring Theory
. Paper- n .

(Regular & Repeater w.e.f. 2016 17)

Time : 3 Hours | . h Maximum Ma;‘ks:SG

Instructwns to Candtdates Answer all parts.
. PART-A _ o
. Answer any Ten of the following. o _ s (10%2=20)
1. a  Showthat f(z) - 7 is continuous but not analytic at z=0. '
b. . Provethat an analytic function with constant real part is constant. -
c.  Define harmonic function and show that x* - 3? is harmonic.
d. Evalual;e'_[ dz , where c:|z=z|=r.
e. State Morera’s theorem .
. Expand f(z)=e in the form of Taylor’s series about z = ~0.
g. - Find the residue of f(z) =_'zz e atthe pole z = gi.
h  State Cauchy’sinequality.
i.  Define:
i. Zero’s.
ii. Singular point of an analytic function.
j. - StateJordan’s lemma.
k. Define
i. Principle ideal and
ii. - Maximal ideal. :
1. 'Inarmg (R,+.) provethat a(-b) =(-a)bVa,beR.
o " PART-B - |
' Answer any Four of the following. : : (4%5=20})-
2. '

- State and prove necessary condition for f(z) to be analytic.

P.T.0.
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o | . s s _r |
Iff(z) is analytic, then prove that\[—ff‘"f}v @f =4|r@f .
Show that u(x,y)=e (x cosy—ysiny) is harmomc and find f{z) by Mllne Thomson method.
State and prove Llouvﬁles theorem.
1

2x : .
;. 342cos@ N by USlﬂg contour mtegration. .

‘Show that the set of all matrices of the form M= {E O]Va,b € R} is non commutative

| ring wihtout umty w.r.t additiorrand multiplication of matrices.

PART C _ - -
Answer any Four of the following. ' (4%x10=40)
a . Stateand prove cauchy’s theorem for sunpiy connected reglons ' : :

1+ 1-i '
x( ;)+;z(= )z‘to df(O) OSatlsfyCRequatlonsatz 0

b. -Show that f(2)=

hut f(z) is not analytic at z= 0, S
a  Stateand prove cauchy’s 1ntegra1 fonnula. R
b. Evaluate ji—-&dz where ‘C’ is a'sunple closed curve containing z = g

=

a  State and prove Taylor’s theorem.
b. Expand f(2)= (z—l)(_Z) in the form of series valid for the regions

‘. |z|<1: o | |<|z[<2

a . State and prove cauchy s residue theorem

b. Evaluatej m ,by usmg contour mtegratlon

a Define Kernel of homomorphlsm If f R-3R'bea homomorphxsm of Rto R’ with

kemnel K, then prove that
i.  Kissubring of R.
ii. Kisanideal of R. :
b~ Fmd the prmmple ideal of ring R 1f R={0,1,2,3,4 5} with respect to addmon
modulo 6.
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VI Semester B.Sc.3./B.Sc.4. Degree Examination, September/October - 2022

Time : 3 Hours _
~ dInstructions to Candidates :

L Answer any Ten of the followmg

a

b

O oA

;Wnte the dlSCl'Cte and indiscrete topology an a set X = {a,b c}

MATHEMATICS (OPTIONAL)
" Topology and Laplace Transforms
- Paper - ITI o
(Regular and Repeaters w.e.f. 2016—17)

4

o o Maximum Marks 80
AnswerALL parts.

' PART-A e
- - (10x2=20)

LetX={1,2,3} and T = {X¢{1}{2} {2, {23}} beatopologyonXIfA - {13}

find A

Showthat(R,U)isa T2 - space. .

Define interior and exterior point of Ain (X,T)..
Define base and sub base of topology

Fmd L(cos 3).
- L(m;r]

[ (1+2s)

- Bvaluate | ~— ]

5t

S +1

Evaluaie L‘- ]

(S+2)

'Show that L[ £'(t)] = SF(S) - £(0) where f(t) is continuous function.

Solve y"+16y=0 giveny(0)=0, ¥ '(0) =2.

. Define Heavisido function H(t - a) and ﬁnd.ifs Laplace transform.

[P.T.O.
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PART-B .

Answer any Four ofth‘e following. | g O (4x5=20)
In a topological space (X, T) if 4, Bcx then provc that

T IfAthhenAcB

il. AUB=AUB-
Prove thatanon - empty subsetA of X is open if and only ifits. nelghbourhood of eachof'its

points.

12 forO<t<3

. he function J©) =
Find Laplace traxlgfonn of the function S® {; Jort>3

. Iff{t) is periodic function of period T>0 then prove that L{ f (1)} = 1 l_ﬂ f'e"’ Jdre.
- 7 - o . _. _ - g o

© Find L{f (1)} where f(t)#ez'.coszt+t.cos2t.

2

. .Solvc vd—+9y 256" given y(O) =3, y 0y=7 by using Laplace transform

d2
PART-C

Answer any Fq.ur of the following, - I (4x 10=40)

a. Let A.bc a subset (;f a topalo_gi,cﬁl space ().(,T)I. Then pmyé that K =Aud (A).. -
In a topological space (X,T) of A and B are subsets o'fX-t_hen prove that .
L A_C'B =>A"cB- |
il (ANB) > A0B.

a.  Provethatevery T, space is T, space buf the converse is not true.

b IfX={abc}and T={X, gs,'{a} {a,c}{c},{a,b}} is topology.on X then prove that the

set B={g.{a}.{c},{a,b}} is base for T.

S U

u o
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10. a = State and'prove second shifting property. o
b.  Find o
i ' L(sinSt.cos31). .
il L(t.coshat-). |
d"
dgﬁ

11. a  If L(f(t)) = F(S) then prove that L[t". f (t)] = (—1)" [F,(S)]' |

a . —at -] .
b, FindL[e :e ]

12. a  Stateand prove convolution theorem.

. Usi | LN e |.
l? sing convolution meorem ﬁnd [ Gi2ET 4)]
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VI Semestér-B.'Sc.B.fB;_Sc'. 4 Dégree Examination, Septembcr/()ctober - 2022
S CHEMISTRY (OPTIONAL)
Paper - I

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

2. Answer all question in the same answer book.
3. Draw neat diagram and give equat;ons wherever "
' necessary.
_ SECTION-A . , : B
Answer any Ten of the following. - . , ~(10x2=20)

1 a)y Calculate the stab111ty constant (K‘) of the complex ion [Ag(NH )] whose

dissociation constant is 6x10°,
-b) Whatare chelates? Give an example. -
¢)  Mention the factors affecting 10 Dq.
d) Give the structure of Ferrocene.
e) What is mutarotation?
f)  Give the structure of fructosazone.
g) Whatdo ydu mean by electrophoresis.
h)  Write the importance of vitamin -A, B,andE.
i)  Give Einstein photo electnc equatlon and cxplam the terms i init.
1 Define de- Broghe hypothesis. '
k)  State Frank condon principle.
_ 1) Write the selection rule for electronic Spedtrum.

- SECTION-B _ : ,
Answer any Four of the following. o o _ ‘ (4 x5=20)
2.  Write a note on structure and bondmg in zeise’s salt. '

3. Calculate crystal field stabilization energy (CFSE) for high spin and low spin d* octahedral -
- complex. Mention which of the above complex shows Jdhn - Teller distortion. .

4.  Explain Bergmann synthesis of a Dipeptide.
| B [P.T.O.
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Give the constitution of citral.

Deduce Einstein photo electric equation.

How do you determine molar mass of macromolecules by viscbmetry method.

SECT ION-C .
Answer any Fourof the following. . ' (4% 10=4.0)'
8. a) Discuss 18 electron rule with respect to [Fe(CO)s] and [N1(CO) 5]
by  Describe the calculation of magnetic moment using Gouy’s method.
9. a) Givethe synthes1s of a - terpmeol
b) Using zw1tter ionic structure of glycine, explain acid - base properties of amino ac1ds
10. a) Exp]am the concept of potentlal energy curve for bondmg and anti bonding molecular
- orbitals. - '
, b) Descnbe the clasmﬁcatwn of polymers. Based on source, structure and formation.
| 11. a) Discuss the primary and secondary structure of protems &
b)  Whatis dipole moment? Explam the measurement of dipole moment by temperature
variation method. '
12, a) " How will you accouﬁt for the purple colour of [7i(H,0), =9
b) Explainthe synt_hesis of Vitamin - A by Vandrop etal method.
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- Reg. No.

VI Semester B.'Sc.S./B.Sc.4. Dégree Examination, September/October - 2022

CHEMISTRY (OPTIONAL)
Paper - 11 '
~ (Repeater/Regulars)

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

A S

)

2. Answer all question in the same answer book.
3. Draw neat diagram and give equation wherever
necessary.
| _ SECTION -A _ -
Answer any Ten of the following., : T o (10%2=20)
a).  Write any two factors affecting the Ry value. '
b)  Mention the principle of ¢lectrogravimetry analysis.
¢) Name the micro and macro nutrients present in the soil.
d)  State selection rule for d-d transitions. ._
¢) Whatare antihistamine drugs? give an example.
f) . Whatare Anion_ic detergents? Give an example.
g)  Whathappens ketoximes treated with an acid? Give an example. :
h)  Mention one advantage and structure of TMS. o
i)  State Grothus - Draper Law. -
What is reversible and irreversible cell? -
k)  Construct the cell for the reaction Zn+CuS0, — ZnSO, + Cu . And indicate which
. oneisanode and cathode. _ . S |
) Write the conditions of standard cell.
| o SECTION - B
- Answer any Four of the following. : : ' (4x5=20)

Give _briéf account of paper chromatography.

~ Explain the electronic spectrum of [Ti(H,0),1** complexion:

Write the Syhthesis and use of Novocaine.

" Write the mechanism of Benzillic acid rearrangement reaction.

[P.T.O.
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‘Write the construction of hydrogen electrode.
Explain with a suitable exampl'e.. |
a)  Photo chemical inhibition.
b)  Photosensitization. ' 7
_ SECTION-C _ _ .
_ Answer any Four of the foHowing o  {(4x10=40)
8. a)  Explain principle and working of ﬂame photomctry erte two Inmtatlons of flame
photometry. :
| b} * Explain the determination of Nitrogen present in the soil by alkalme permanganatc
~ method. ‘ .
9. a Expfam the manufacture of soaps by hydmiyser process
b) Explainthe follomng _
) Nuclear shielding and deshiclding
ii) Spm Spin - coupling.
10. 2) Write eiectrolytlc concentration cell without transfer with salt Bridge
b): Define quantum efficiency. Mention any two reasons for high and low quantum
efficiency with an example.
11. a) Explain the estimation of copper present in the gwen solutlon by electrogravunemc
' method.
- b)  Give the synthesis and use of chloroquine. _ ‘ _
a) Calculate ~ the e.m.f. of the fo.llowi'ng cell at 25°C
Zn(s) ! Zn** (0.1m) / /Cu™ (1.75M) / Cu(s) - | N
Given: |
E°Zn* | Zn=—0.76V -
E°Cu™ | Cu=+034V -
b) i)  Write the Ideal characteristics of drugs.

ii) ~ Write Types of electrodes.

Ly



