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Reg. No.

V Semester B.Sc.3 Degree Examination, November/December 2018
MATHEMATICS
(Optional) (Regular)
Paper — I : Real Analysis (Regular and Repeaters w.e.f. 2016-17)

Time : 3 Hours Max. Marks : 80

Io

Instructions : 1) Question paper has 3 Parts namely A, B and C,
2) Answer all questions.

PART - A
Answert any ten of the following : (10x2=20)
a) Define refinement of a Partition on {a, b] and give one example on refinement.

b) If f(x) = sinx then find L(p, f) and U(p, f) if P = {O, %’ g} on [0, gJ

¢) Iff(x) = x| on [-1. 1] then prove that f(x) is bounded and R-integrable on {1, 1]
d) State Wiestrass form of second mean value theorem.
2

e) Evaluate j x? (1-x)dx by fundamental theorem of integral calculus.
1

f) Show that d"2
01+x

is convergent.

g) State Abel’s test for convergence of improper integral.
h) Prove that f(m, n) = B (n, m).

a
i) Evaluate I /bg.a_ dx
0 X

j) Prove that F\/tanxdx =
0

m
2

S

11
k) Evaluate J}idx dy.
0y

32
1) ”}(x+y+z)dydzdx.
000

P.T.O.
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PART - B
Answer any four of the following : (4x5=20)

2. Ifa function f(x) is'bognded on [a, b} then prove that
b b
m(b-a) < [f(x)dx <[ f(x)dx <M(b-a)
a a
where m and M are infimum and supremum of f on [a, b].
3. If fand g are R-integrable on [a, b] then prove that f + g is also R-integrable.
4. If f(x)and g(x) are positive functions on [a, b] and let f(x) < g(x) Vxe [a, b] and ‘a’ be the
only point of infinite discontinuity then prove that

b
) If (x)dx is convergent if j g(x)dx is convergent

a a

b b
i) {g(x)dx is divergent if {f(x)dx is divergent.

a

5. Test the convergence of

ii) J‘

6. Prove that B(m n) I
o (1+

X (1 +x)"
-1 + xn—l
)m+n

2 2
7. Find the area of ellipse x_2 + Y_z =1by double integration.
. a b

PART - C
Answer any four of the following : (4x10=40)
8. a) Prove that every bounded monotonic function is R-integrable on [a, b]
b) Prove that the function f{(x) = x> + 1 is R-integrable on [1, 2] and hence prbve
2
I(x + l)dx = 13—?
1

9. a) State and prove fundamental theorem of integral calculus.
b) Prove by first mean value theorem that

2 n 2
T xdx . i
—SI 5 — <— if0<a<b.
2b pacos” x+bsin®x 2a
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10. a) State and prove Dirichlet’s test for convergence of improper integral.

o
b) Test the convergence of Icos x3dx
0

%
1 [mln
11. a) Prove that {sin®™ ' xcos”™ ™ xdx =~
'g 2[m+n

b) Evaluate

k j\Bx x?

of
12. a) Iff(x, o) and —— are continuous functions of x and o fora<x <b, ¢ £ a < d, then prove

i1) Ie"4xx%dx

d b o
that —ag_!f(x, a)dx = ! a(f(x, o)) dx.

b) Prove that I e X sinbx > P dx =tan~ E and hence prove that I sinbx dx = .g.b >0-
X a
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Reg. No.

V Semester B.Sc. 3 Degree Examination, November/December 2018
MATHEMATICS (Optional)
P—II : Numerical Analysis

(Regular w.e.f. 2016-17)
Time : 3 Hours Max. Marks : 80
Instructions : 1) Answer all questions.

2} Students are allowed to use scientific calculators.
PART - A
1. Answer any ten of the following : (10x2=20)
a) Explain briefly bisection method to find real root of f(x) = 0.
b) Deduce the iterative formula to find square root of a number N.
¢) With usual notation, prove that V = E-'A.
d) Given f(x) =x* - x + 1, form backward difference table taking x = 0, 1, 2, 3. Hence find
V1(2) and V*(3). '
e) Evaluate A® (ax —1) (bx2—1) (cx’—1), where h=1.
f) Write the formula to find the first derivative using backward difference.

b
g) - State Simpson’s one-third rule to evaluate [ f(x) dx..

h) From the Taylor’s series for y(x}, find ‘y’ gt x = 0.1, correct to 4 decimal places if y(x)
satisfies yY = x —y? and y(0) = 1. dy
1) Explain Euler’s method to solve the equation :&‘ = f(X, y) with initial condition
(X)) =Y,
j) Find the order of the difference equationy , -3y ,+6y_  —4y =1. -
k) Form the difference equation by eliminating a and b from the relationy = (ax +b) 3*.
[) Solveu ,-25u, +46u =0 by the method of differences.
PART ~-B
Answer any four of the following : (4x5=20)
2. Solve by Gauss-Seidal iteration method. Carry out 4 iterations.
28x+4y—z=32, x+3y+10z=24, 2x+17y+4z=35,
3. Express f(x) = 2x* — 3x? + 3x — 10 and its differences in factorial notation, the interval of
differencing being unity.

4, State and prove Lagranges interpolation formula for unequal intervals.
1 x N
5. Evaluate | 5 using Simpson’s (3/8)" rule by taking t ordinates and hence find

01+ x
approximate value of =.
P.T1.0.
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6. Determine the value of y when x = 0.1, given that y(0) = 1 and y’" = x? + y by taking h = 0.05,

using modificd Euler’s method.

7. Solvey ., —4y

Answer any four full questions.

8. a)
b)

9. a)

b)

10.

b)

11.

12.

x+1

+4y =ax+b.
' PART - C
(4x10=40)

Explain Newton-Raphson method of finding real root of f{(x) = 0.
Find the root of x* + x — 1 = 0, by iteration method, given that the root lies near 1, carry
out 3 iterations.
Prove that the n® difference of a polynomial of degree ‘n’ is a constant proportional to ‘n’
and higher order differences are zero.
Find a polynomial of 3" degree which takes the following values

X 3 4 5 6 7
f(x) 6 24 60 120 210

Derive ‘General Quadrature Formula’ for equidistant ordinates and hence deduce

Trapezoidal rule from it.
From the following data find £'(1) and £”(3) and verify your answer by fitting interpolating

polynomial.
X 0 2 4 6 8
f(x) 7 13 43 145 367

Explain Picard’s method to solve the equation % =f (x, y) with initial condition
¥(X)) =¥, 8

Using Runge-Kutta method of order 2, compute y(0.2) fromy’=x +y?%, y(0)=1by
taking h = 0.2.

By using the method of differences, solve y(x + 2) — 3y{x + 1) — 4y(x) = 2~

Solve y(x +2) — 10 y(x + 1) + 25y(x) = 0 by the method of differences using y(0) = 1
and y(1) =0.
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Reg. No.

Fifth Semester B.Sc. 3 Degree Examination, November/December 2018
(Regular and Repeaters w.e.f, 2016 - 17 New Syllabus)
MATHEMATICS
(Optional)
Paper - I1I : Dynamiecs and Calculus of Varlations
Time : 3 Hours Max, Marks : 80
Instructions : 1) Question paper has 3 Parts namely A, B and C.
2) Answer all questions.
PART - A
I. 1} Answer any ten of the following : (10x2=20)

a) For the purticle moving along the curve r = e®, prove that the radial velocity is equal

to the transverse velocity,
b) A point describes a cycloid s = 49siny with uniform veloeity. Find its acceleration at

anhy point,
¢) If angular velocity of a point moving in a plane curve be constant about fixed origin,

Show that its ttansverse acceleration varies as its radial veloeity.
d) Define the terms :

i) Trajectory

i1 Time of flight g
¢) A particle projected with velocity u making an angle ¢ with horizontal, Find the greatest

height attained. ‘
f) Prove that at an apsc -(% =0.

g) Define an apse and apsidal distance.
h) State Newtons experimental law for oblique impact and equations Lr to the line of
centers. ‘
i) Define Geodesic and what is geodesic on a sphere.
j) State Brachistochrone problem.
X2
k) Show that the functional J (y* +x%y') dx assumes extreme values on straight linc y = x.
X1
1) Define isoperimetric problem.
P.T.O. '
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PART - B

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

1II.

2)

Derive the expressions for the tangential and normal accelerations of a particle moving

along a plane curve.

3) If the particle is describes the curve r"" = a"cosn8. Find the law of force.

4) A smooth sphere of mass m, travelling with velocity u, impinges obliquely on a smooth
sphere of M at rest, its original line of motion making an angle o with the line of centres
at the moment of impact. Show that the sphere of mass m 1s deflected through a right angle
if tange = M ™

M+m
5) Derive the Expressions for the loss of kinetic energy due to the direct impact.
X ’2
6) Show that the extremal of | = J‘ _)_’_2__ dx can be expressed in the form Y = AeBx.
P 4
7 Prove that the sphere is the solid figure of revolution, which for a given surface areas has
maximum volume.
PART-C
Answer any four of the following : {dx10=40)
8) a) Define the expressions for the radial and transverse velocities of a particle moving in
a plane curve.
b) The velocities of a particle along and perpendicular to the radius vector from a fixed
point are M2, uﬁz. Find the component of accelerations.
: , _ 99 {dzu }
9) a) With usual notations prove that F = h“u @Hl .

b) The law of force is pu3, a partical is projected from an apse at distance ‘a’ with velocity

_2_ JE . Show that orbit is rcos9/2 = a.
3

a

10) a) Derive the equation of the path of projectile,

b) Two bodies are projected at the same time with the same velocity from a point ‘0” in
different directions and sirike the same point A at the end of times t,, t,. Prove that the
|
range is 5 gty
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11) a) State and prove necessary condition for Euler’s equation.

/2
b) Find the curve on which the functional j (y'2 - y2 +2xy)dx with y(0) = 0, y(n/2) =0

can be extremised. 0

12) a) Show that geodesic on the plane is a straight line.

1
b) Show that the extremal of the functional _.. Y'zdx subject to the constraint
0

1 _
fydx = 1 and having y(0) =0, y(1) = 1 is a parabolic arc.
0
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Reg. No.

V Semester B.Sc. 3 Degree Examination, November/December 2018
(Regular/Repeaters) (2014-15 Onwards)
OPT. CHEMISTRY (Paper -1)

Time : 3 Hours Max. Marks : 80

Instructions : 1) All questions are compulsory.
DR, FFriele sa LN,
2} Answer all the questions in same answer book.
SR LUFTNVL .08 SUFO T, S 293000,
3) Draw neat diagram and give equations wherever necessary.
O DR g TR THE I0CFLINR, £620.

SECTION -A
W -
1. Answer any ten of the following : (10x2=20)
SINSYIVY, Bems B8 100N :

a) Write the IUPAC names of the following complex salts.
31 3enariont IUPAC S3convat wicwd.

i) [FeF J* it} [Ni(CN),]*
b) Mention the type of hybridisation in {Fe(CN),]* complex ion and comment on it’s magnetic
properties.

[Fe(CN)J* mosersr oae3d, odinss 3,20, Bedtrmerodsl 303, $5T 5203ecd roegiaors wil Sewd.
c) What is supersaturation ?
SOTAURFTS0L LOTTER ?
d) What are silicons ? Mention their general formula.
AOBRERTSOTSER 7 ST TWRRE, I, LSO
e} Give the molecular orbital picture of Furan.
0, 005503 e1d¥ T2 POR 33, WBKWO.
f) Give an example for claisen condensation reaction.
FT S ORONOIRILSOD LoTd LUIRETR 3030,
g) Write the structure of EAA and mention the number of acidic hydrogens on it.
EAA tdsionos wootd shx) enoQod e s 30i, o, SetRo.

PT.O.
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h) Define alkaloids. Give one example.
20T VTRBTEFIR0OR BT TRCE Y s, wTod.
1) What are the criteria for showing rotational spectra of molecule ?
13,3060 Breedos BpedRen wemnm SSTorRRTY 2
J) What is triple point ?
$,2080 DT> 7
k) State Hook’s law.
BT ORI, $920.
1) Write the selection rule for vibrational spectra.
S el BF), sodo0 FoDTTIY, wwe.

SECTION -B
on -2
Solve any four of the following : (4x5=20)
BNRYVY, 3Tl HYE LvZond :
2. Explain the following isomerism in a complex compound with C.N : 6.
i) Hydrated isomerism ii) Linkage isomerism.
EneRFSES® Ko, 60 2oeBF RSt Boodosnvd) 8 $8n3 RSRBE03e0DIOL), 2B,
1) B3 ea* ZnS wodeodd i) Doders BHRS ToSeod
3. Whatare the steps involved in the gravimetric analysis ? Explain it.
7 e T SRR DG BoIYRy, DFOKD.
4. How are the following compounds synthesized from diethyl malonate ?
i) Ketone ii) Carboxylic acid. .
&, gl of Detdneduon E9n3 Roodugnea) Bert S0dnoRN0 ?
i) tdnes  if) BURFSOT ey,
5. Give the synthesis of nicotine.
DERAIN'T Bodextrdondy $RR0.
6. Derive an expression for the wave number of rotational spectral lines of a diatomic molecule.
0, TSRREIY Se0DT 4, Forodaesod Sessny 30or Josd, o 1.0md COBAIRY TEHRD.
7. Draw the phase diagram of sulphur and discuss the application of phase rule to it.

%3 vemn Besmn 3,3 wmoodhnon noges SRT,THCD LOB) HTOL S0 VT[T B, $ORD. -

]
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SECTION -C
Yo - &

- Solve any four of the following : (4x10=40)
NIV, Bemr SO 1BRO.

8. a)

b)

b)

10. a)

b)

What are double salts and complex salts 7 Explain with example.
BLTeD T RoBerr OBHRNYOETD ? LTRBCHIROT DTOXO.

Discuss geometrical and optical isomerism in coordination compounds of C.N. 4 with
example.
UTRETHENTRON EnesBrdednt 303, 4 T GRS W8 BB Fanondodd) K@k,

How are furan and thiophen synthesisised from 1, 4-Diketones.
1, 4-B3dnes*rivon Fp,00a° ) g clRedr DV, Tert ZoBaxnTs ?

Write the constitution of coniine.
iraﬁda‘ o033 wj\ W3O,

Define following terms :

i) Phase 1) Components - iii) Degree of freedom.
3 SNTYrien w,a7, %0, '
1) Serr i) wosiedors. ili) BN e ug* §0@=F.

Derive the expression for force constant of diatomic molecule.

' &aaﬁdmc%f BENT WO xépaoa'ﬁa:& TDEBOKD.

11. a)

b)

12. a)

b)

Give the types of inorganic polymers and discuss the comparison properties of organic

and inorganic polymers.

ACHT TOTONS BNerBors TRAD F0F TR ) VT[0T TOHo N ;K)O&Diﬁ mmrm‘f@i
DBOX.

Explain the possible normal modes of vibrations in
1) Water i1) Carbon dioxide.
1) Qe i) goreen Beg  B'SE, GVoLRNE Mg T Xeend, oTT De30TY HT[ORD.

Write any five principles of green chemistry.
BT THODITITE WeToT DT> TFATEY, 2TCW0.

Explain Hofiann exhaustive methylation taking pyridine as example.
208 LUOBCEBIRN SRTER0B TP EOTE Faon, F OeFTLITIY, HIOR.
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Reg. No.

V Semester B.Sc.3 Degree Examination, Nov./Dec. 2018
(Regular/Repeater) (2014-15 Onwards)
CHEMISTRY (Paper - II) (Optional)

Time : 3 Hours Max. Marks : 80

Instructions : 1) All questions are compulsory.
ZAURMG SR, TN FEpen.
2) Answer all the questions in the same answer book.
SR WFSVRY worde LoFT il fob g e,
3) Draw neat diagrams and give equations.
GO LY IO LIRS $RE SGQ LY XA, LD,

SECTION-A
;-9
1. Answer any ten of the following : A (10x2=20)
SIATRINVE, Weros wad ewgono !
a) Mention any two types of alloys with example.
UGS HPT QoY SRTWRYNY vmzoraitedn wdons,
b) Write any two applications of natural abrasives.
RINFE PRFINY SR tumciennvie) Wik,
¢) What is composition of cement ? Mention its types.
A0S TAULRY DOMVRY, wdotd sy KT DEMHYEY BROA.
d) Write two characteristics and calorific values of Fuels.
BT QUR TORGROFTVRY DY) W, Soeddw as:agm;‘ DWON,
e) How DDQ is prepared ?
DDQw; wert sotnorved 9
f) Write the principle of mass spectroscopy.
SRR SRttod SRTINE ATROTIR] DTOK,
g) What are dyes ?
Feorndonded 9
h) Mention any two applicaltions of LiAlH,.
LiAIH, % oo evsmodnenneny 8o,
i) Explain the terms involved in BET equation.
BET zaoescond, weriooatds Sundsy DEon.

P.T.O,
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J) Explain heterogeneous catalysis with exarﬁp]e.

STZEDS0L WensEeSad wr CUTDTOR Jideg DT04.
k) What is chain reaction ? Give one example.

Aoed T,38,030 20Be ? YUTHETR ERA.
I) Write Van't Hoff’s reaction isotherm.

Jo0L Tp's 3,00 % RSIFIRODT, B0,

SECTION - B
-0

Answer any four of the following : (4x5=20)
FINIYNYY, Wewes FOOF €UZ0A0

Describe the manufacture of glass by using tank furnace.

2.
£33, 08¢ oL evTedreny TR, SOOI WCHDRY, DO
3. Explain the manufacture of water gas with neat labelled djagram, give its applications.
QEDPIL BCAROFODTY, LeA)FLIT ©93,80500008 iSO, W eEOIRENRNYRY ERAY.
4. Give the mechanism of oxidation of 1. 2 - diol using lead tetraacetate.
Cot -t artie 1. 2 Zodnom) wieRr oo B Amooh o IREIT 2
5. What is base peak ? Discuss Mc Lafferty rearrangement with suitable example.
Jext &e%° HOTOES 2 WR,T R, EFOD ot wmrai TOCIRT YLITeTTROIROOT, DWOLD.
6. Discuss the relationship between Kp, K.and X,.
Ko, K, &= K, ¢ o ROWOTRYR, DTVXO.
7. Write any five differences between physical adsorption and chemical adsorption.
03y S Roriiavers) \3293 3 §,cCNHD 2T dga?ngﬁ#zf% L3etob.
SECTION - C
Port - 2 _
Answer any four of the following : (4x10=40)

B4 SINIYTR, e3em0Ts MO 603038 ;

8.

a) Explain the manufacture of carborundum and give its importance.
sordrer Josss® 30.’15?;6?0@5@1 QWO Ty £3TT 3353:55213‘ $RRG.
b) Explain manufacture of biogas give its composition and two uses.
0% LR BOUROFCO DFOL 0B TS Foc2newd B HTE SUTCiRenngay ReRO,
a) How is white lead manufactured ? Give its applications.
AT BOIROF ) 57T a:memm 23303
b) Explam intermediate compound formation theory taking an example of Friedel Craft’s reaction.
W07, 088 Toodog TS 2 AT &, B 7,5 3,000D LUmEoRIR0OR ITORO.
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10. a) Explain the mechanism of formation of amide by using DCC.
DCC ewzZodrenoom © B BCROAE 0T, WRVF R0 LTORO.
b) Write a note on Witt’s theory of colour and constitution of dyes.
DTS RS TFT weg, ToF Foodeexd o TS 20000,
11. a) Write the synthesis and one application of
i) Alizarin
i1} Fluorescein
BN RoBewed 02 wemd SUECIR N3, LBA0.
1) eduoxs
il) Jpedeeast
b) How is NBS prepared ? Write the mechanism of allylic bromination using NBS.
NBSzsert sainoag¢0 2:3) NBSH evatolntios soos 1o sioseai shms %, aRas; S5040.
12, a) Derive an expression for Michaelis-Menten equation.
R FOR -DootS T, WY WGRO.
b) Write a note on general aspects of chain reaction.
3oed 5,88, 03000 PRI, ©03NY 207 83353 28000,
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Reg. No.

V Semester B.Sc.3 Degree Examination, November/December 2018
PHYSICS (Optional) (Paper —-1I)
(Fresh-New Syllabus 2014-15 Onwards)

Time : 3 Hours Max. Marks : 80
Instructions :  Simple calculators are allowed for calculations. Write intermediate
steps.
du;rfv’dgt il [V ar) 5,00 ekiof evaalaNTBIR. o, oxd a‘oz’m’aui -
w8,
PART -1
wn—-1
Answer any ten questions : (10%2=20)

deom wE I3 rent evIond
a) What is non-holonomic constraint ? Give one example.
TN TULRATBALT JWF 0T DOTBERD 7 .00 BT BRBD.
b) State the principle of virtual work,
WG, TORFT STHRY, Bewo.
¢) Write an expression for the generalised velocity.
TR, e Z Werc e oty WD,
d) State Kepler’s third law of planetary motion.
e Wesod $Z0E Sorsse Rebsb Be0d.
€} What is graphene ?
I, KT DOWTERD 7 A
f) Mention any two applications of Single Electron Transistor (SET).
SET= canaydie 2@ e3onmoadnemy eeds.
g) What is the function of the filter in a power supply ?
20T TS HIOED, BRegisn oo Iem ?
h} State the maximum power transfer theorem.
ﬁaaé TR, F TrerSn am:ﬁa 3P0,
1) Mention the types of JFET.
&5 desadd JFETrvsy Sxoxo.
1) What is feedback in amplifier ?
B H0ren IRT R oot 9
P.T.O.
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k) Theapplicd AC input power to a full wave bridge rectifier is 200 watts. Find the DC output
power, if the rectification efficiency is 87%.
=pear Zoont £e0255 B4 pactitiaon LeEeed AC Sam 200 ok eng e 3308 87%. omps,
GE@WD‘Q}GD‘ Epvwcsm DC g w:'{ndjgd @cm&i?\iz_i FOTDLACT0.

I) The amplification factor of FET is 6.0. Calculate the trans conductance if the drain resistance
is 3 KQ. ‘
FETolrome ¢ows &me g wiazes 6.0 TR, 600 &5 1 3negey 3 KQ und sog TORT RTIS,
FoRBHROWD.

PART - If
wert — {1
Answer any four questions : (4x5=20)
Bemad sy I ner eugoss :
2. State and explain D" Alembert’s principle,
SR EN ] BT, Eew D00,
3. Reduce two body central force problem 1o an equivalent one body problem.
Palofich! am:od TR Feow, e :Jd::i; &'b:ig( TR RTTT WEFTOD ?333?%&133?’1 &1}5@.
4. What is time dialation ? Derive the relation for it.
83 oD aemBed 2 535 xcuomaai_l pafetovelo N
5. At what speed would the mass of a proton be doubled if the rest mass of the proton is
1.6 x 10727 kg ?
LT T, TR DI, 0F 1,3, 28030 1.6 x 10727 kg BNTF, BTH IR Fendors woRmR Lus 333,080
DO TERFOIT 9
6. Find Thevenin equivalent circuit for following circuit. Find the current through the load.
B2 3000 FRLIDT TooET Gaw ST TOOBUTI FoRREWE. PTIREFETO D DT, TIWBI,
FCTRHBCID.
V=20V =
7. Calculate the amplitude gain of the negative feedback amplifier when the feedback ratio is

0.1 and gain without fcedback is 90,

WIMIT PIT R TR OIY T W TR0T0 IS Seednend Zmnes 0.1 BN, PR TReRR S neg 90
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Answer any four of the following :

PART - 11
wen — IH

3BT TeeX) TWERCR ¢vB00
[ 4 oL -

8. Apply the Lagrange’s equation of motion to the cases of

10.

1.

12.

i) Motion of single particle in Cartesian coordinates and

ii) Harmonic oscillator,

8,112, 0230 LOFOD FD0eTTLNTRY

1) BUEFACT DTFET0BRTY 1,030 BoR PR ok
il) Zens sodeewss Boyrnen TOWAD,

Obtain the expression for the total energy of a body movi ng in central force field.

Tecd, 1o WO P, BY BIRITHF 2030 SR Hogipesr TFODE 00T BH EOEITIY LUBIRD.
Describe with a neat diagram the working of Michelson-Morley’s experiment and hence
discuss its negative result.

©oLE 138, BReOR BB -TRGEF 5,03 Tomr 53,5000y, HTORO ) T, o3 2z Fdzood
B3rad, _

Discuss the characteristics of Zener diode and hence explain how Zener diode works as a
voltage regulator. ,

BT BoderEE s mrae,*iimmagt OO THRBY LTH pre{‘ew drbée?mc‘ eshzert FOF ST LRDIT SOUTIL,
230D,

With a neat circuit diagram, explain the working of Hartley oscillator. Write expression for
its frequency of oscillations.

BOTIT HT,FOBOT 133,Broh Tewrd R DT ODFIT, LTORY Horie BT FoTRIT R, R
2WTCW0.

(4x10=40)
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Reg. No.

V Semester B.Sc. 3 Degree Examination, November/December 2018
PHYSICS
Paper — 11 : (Optional) (Fresh New Syllabus) (2014 — 15 Onwards)

Time : 3 Hours . Max, Marks : 80

l.

Instructions : 1) Simple calculators are allowed for calculations.
2) Write intermediate steps.
1) dg;rvq SHRILO DD qa&gdwo’mfag evode e,
2) SOgioD ToSesy LICONE.
PART -1

-1
Answer any ten questions : (10x2=20)
e B FEROR 0RO,
a) What are matter waves ?
TR 008 BSnEh 0t38 O 9
b) Write any two properties of LASER.
Setns ST rOEanv) 280D,
c) State Pault’s exclusion principle.
TPOOD WhoRTED 3%&%9( Teed.
d) Distinguish between normal and anomalous Zeeman effect.
RN, D8 eRoris BeSHS Hommne G And oo,
e) What are eigen values ?
NS LSneh Dot HF 9
f) Write any two applications of Raman effect in physics.
TR TOMIE 0RO (P38 suTdeenindd Lo,
g) Mention the merits of Sommerfield’s model of atom over that of Bohr model of atom.

RoemoT* diee) HORRED Tdgdotn tipect, BoRmm BYIN0T IR woBnvd, Befd Bodd otOPTRY
Eewd.

h) What is meant by mctastable state ?
BRI et ordtess 9

P.T.O.
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i) Distinguish between Stokes and Antistoke’s lines.
Rres sy ot BealnvOms 3 AnYR) RTBRRD,
j) Calculate the frequency of linear harmonic oscillator if its zero point energy is 35.5 x1 034
(Given : h=6.64 x10734] S).
RoY RoRond wordeewds degwonh 88 35.5 X 10734) BT T $RIF o) Fomd SRC0D.
(33:h=6.64 107 S)
k) Calculate the reduced mass of HF-Moleculue
Given : mass of H-atom is lamu
mass of F-atom 1s 19 amu
1 amu=1.66 x 10727 kg
HF esr00 80003 Gz3008 307D SBct00.
32 : H @oxnen 83008 - lamu
F Zdxne0 g@oes - 19 amu
1 amu = 1.66 x 1027 kg
1) Show that P (1) =1
P (1) =1 2ocb Zeedao.
PART -1

war - 11

Answer any four of the following. | (4x5=20)
B3 F9NS R TTTL TR, YUZORD,
2. State de-Broglie hypothesis and derive an expression for de-Broglie wavelength.
Ben N BOBORE 300203 Bevd LeR, BT IBorwods H1Ied AETIARITT, HUIFR0.
3. Derive expression for energy of a particle in one dimensional box.
2003 S0IRTT FHefoOTO Brasdporid BTt LR YUFINO.
4. Write a note on spacc quantisation and spin quantisation of an electron.
[EF O Frasesses S0 Toyd@orensd eur LEErIeIR) B0
5. Determine the normal Zeeman splitting of cadmium red line of wavelength 643. 8 nm when the
atoms are placed in a magnetic field of 0.4T. (Given : —e— =1.76 x 10" c Kg ).
0.4T 5028 TITO 7, FODRT ZoRweeond 643.8 nm el emdcf 033 Beaded Rames BRI’ TRRII3, SBR0.

¥
sd: — =176 10" ¢ Kg !
(=2: : cKg ).

s
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6.

Calculate the rotational energy of a CO molecule from the following data.
Given : J = 2 ; Reduced mass of CO molecule = 12 x107%7 kg,
Bond length = 0.15 nm, Planck’s constant h = 6.6 x 10734 J.8.
31 3903 B3rwors CO 80330003 e BoHTY TR0,
83:3J=2; CO esa003 3003 Ioos = 12 x10727 kg,
woe v = 0.15 nm, m,083308 h = 6.6 x 1073418,

+1

Using Rodrigue’s formula, prove that szps(x).dx =0.
+1

-1
ey RegEss susulneit Ixzps(x),dx = 0 202 RO,
—

PART - IIT
wort- 111

Answer any four of the following. (4x10=40)
& 39N CIRPYTHTHTR TOYRY, YUZORO.

8.

10.

11.

12

With neat diagram explain the construction and working of He-Ne laser.
ome 3RS He-Ne €iRos Sis mone soabesSs HE0r0.
Setup time independent Schrodinger wave equation.

RORRHYT AR RN RENEBTL2IN, WAL,

Describe the expenmental set up of Stern-Gerlach experiment with theory. Explain the rcsu}ts
AT OB ROOR H 7 -TRBE3 Godeencs susdresi Srir 40, FOOBTR HIORL.

What is Raman effect ? With a neat diagram, explain the experimental setup used to study
Raman effect.
T TomR) Q0BT 7 ommoT YERCHN THTT HORIRR SERARR Fodreria) HHOKD.

Derive Hermite polynomials by assuming Hermite differential equation.
BB yerogy A0BT 0B BB (ﬁdd%m) B0 WRIDONI), HUBIA0.
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Reg. No.

V Semester B.Sc.3 Degree Examination, November/December 2018
‘COMPUTER SCIENCE (Optional)
Paper — I : Operating System

Time : 3 Hours » ~ Max. Marks : 80

L

IL.

[11.

Instructions : 1) Answer all Sections.
2) Draw neat diagrams wherever necessary.
SECTION - A
Answer any 10 questions : (10x2=20)
1} What is operating system ?
2) Define process.
3) Define thread.
4) State conditions for system to be deadlock.
5) Define critical section.
6) What is page fault 7.
7) Define fragmentation.
8) Mention different file operatlons
9) List strategies used to select a free hole from set-of available holes.
10) List disc scheduling methods. :
11) Define authentication.
12) What is virus ?
_ SECTION -B
Answer any five questions : (5%4=20)
13) Draw and explain process state diagram. '
14) Explain time sharing operating system.
15) What is critical section problem ? Explain requirements to solve critical section problem.
16) Write a note on monitor.
17) What is thrashing ? Explain.
18) With neat diagram, explain the layered structure of file system.
19) Write a note on access matrix.
| SECTION - C
Answer any four questions : (4x10=40)
20) Differentiate paging and segmentation.
21) Explain preemptive and non-preemptive scheduling.

22) Write a C program to implement producer consumer problem using semaphore. oTO
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23) Consider the following string :
1,2,3,4,2,1,5,6,2,1,2,3,7,6,3,2,1,2,3,6.
Calculate the number of page fault that will occure assign 3 frames for LRU replacement
and optimal replacement.
24) Discuss following disc scheduling techniques :
a) FCFS
-b) SCAN. :
25) Consider the system with 5 processes PO to P4 and 3 resources A with 5, B with 3,
C with 8 instances. The following snapshot of a system has been taken :

Allocation Max
A] B| C A|l B] C
0| o| ol 1 po] 2| 3| s
p1| o | 2| o e 2] 2 1
2| 2] o] 1 2y 2| o 7
P3| 1 1| 2 3| 2| 1| 2
pa|l ol o] 2| P4 | 1 1 2

Answer the following questions using Bankers algorithm :
1) What is content of available vector ?

2) What is content of need matrix ?

3) Ifthe system is in safe state, find the safe sequence.




