=

RO g 25525/E 250

Reg. No. F:D

V Semester B.Sc.2 Degree Examination, November/December 2018

(Old) (Repeaters)
Paper — 1 : Opt. CHEMISTRY

Time : 3 Hours Max. Marks : 80

Instructions : 1) All questions are compulsory.
PR, T I 5@ TN,
2) Answer all the questions in the same answer book.
PR T IN WFONTRY LooBe FT @8, Fobe) LaTo0.
3) Draw neat diagrams and give equations wherever necessary.
SR ITO TTADRF FACFTLNY) OB &g SMFa) ZRR0.

SECTION — A
WON - &
L. Answer any ten of the following : (10%2=20)
BINS FIVS v3ewon ®BE, wu3020:
1) Give ITUPAC names of the following complexes.

39N 5075 ¢ [UPAC &3convx) eigowd.
i) [Fe(CN)¢l* ii) [Zn(NH),J2"
2) Write any two examples for complex anions.
IR TORTR DT 93060 ROSCLAT LOINTINEG LVTOBTES LSOO,
3) What are Silicones ?
2AOERE NPT ?
4) Give Von Weimern equation and meaning of the terms.
WO’ aedati RROEFTED I BTWOD O THNS @TF ZRRO.
5) Give the molecular orbital picture of pyrrole.
Fooe* 3 wr@sﬁ 35, POSH 233 ERRO.
6) Give Keto and enol forms of EAA (Ethyl Aceto Acetate).
EAA 3 sesdn Brm w03) S1m0e” B 3p®0.
7) What is green chemistry ?
it eollorplove aaz’; DOTTERD ?
8) Write any two characteristics of alkoloids.
@%wmf WeTOT DOBO THEFROF T, WID,
9) What is selection rule in rotational spectrum ?

A BrRe&BR8) 503y, D3R DOTITER 9
P.T.O.
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10) Define phase rule and give the meaning of terms in it.
A3 A7 ROSoeR ) Ak 0% SOOI Bvad ¥F FAC:
11) What is Enzyme catalysis ? Give one example.
‘ 369, 3en FORBFS 0TS 9 2,003 NTITOH TRRD.
12) Write BET equation name the terms involved.

BET Ra0¢80e0 w5000, $m0Os zizg)ﬁ#aﬁi e;azgr;-’oo.

SECTION — B
R — W
ﬂ. Answer any six of the following : (6x5=3(
1Je5R 98¢, YOO :
13) How do you determine surface area of an absorbent using BET equation ? Explain.
BET Ao et cpdnestcs doee) $e3iy 7 2ooeBtond ? Ao |
14) Discuss the conditions for precipitation from a solution.
TREIT ggemom@m RONENTa) wsFA0.
15) Why Borazine is called inorganic benzene ? Give its structure.
WRCTITT), ORI BB 0T D FEOX0EYT 9 LTT TeFeDTo 8RB0
16) How EAA is synthesised by claisen condensation ?
g & SO FemorRon EAA o Bert Rog tamdzd 2
17) How are furan and pyrrole synthesised from 1, 4-diketones ?
1% 4-:%%3@@7{@05 TR0 R FoRO YR Berf FoGeardged ?
18) Write a note on Hofmann’s exhaustive methylation.
DT RIS STYRR” 05 SeBS 300> 653 LT0WO.
19) How is bond length and moment of inertia of HCI molecule determined from rotational
spectrum ?
1oL B0 e8300T LENT WOGROET BB BREL, ngd%é Ten FoBIBBOINZT 9
20) Give the synthesis of Nicotine.
DERETTS RoB ERFEOD BRRO.
21) Draw the phase diagram of Bismuth-Cadmium system and discuss the applications of
phase rule to it.
X wessn e U ATODROT LRS- TROLETT® &7 aHoh R0 DIFOUO WY $TIY Fexr Brd
WIFOIRY, SR,

Scanned by CamScanner



| A
AR e

III. Answer the following :
SNSRI, YVBORD :
22) a) With respect to'[Co(en)ZClz]Jr complex ion write.

1) Oxidation state and
i1) Co-ordination number of central metal ion.

Roeen,Baw Rovesor WOIRT RO, Feod SREE SOIRAT WUITF e 48 WY Ere SRrETS o
Nsoveio) it
b) Write a note on structure and bonding in diborane.
GpieSatTd Sudks wi LoR 3080 1S wIwD.

23) a) Compare the basicities of pyrrole, pyridine and piperidine.
oo, Q0BT BB &TWOBT T Tz2, Qe0IF03RY WV BRRO.

25525/E 250
(3%10=30)

b) Discuss the constitution of Coniine.

AT’ 0T B0 WIFAD.
24) a) The rotational spectrum of HCI1 showed that the series of lines are separated by

70.8 cm!. Find the moment of inertia and the inter nuclear distance.
[Given At mass of H=1.008 amu, C1 = 35.5, N, =6.023 X 1023 and C =3 X 101%cm
S h=6.626 X 1072 erg.sec.]
Woew), £3AT T 0BRS, YUTCIRENA, HCIR ww@2, =3 R08) 20GR03T FoTEROUWD. HCIS e
Croeta3ae) fone B 035 20.8 e 35 3RCOA
b) Write a note on Langmuir’s adsorption isotherm.
(3n) or{p‘ai SOBRCRED ReSRR Bea3 B0 LI 2BO00.
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V Semester B.Sc. 3 Degree Examinéﬁ-(;i, November/December 2018
(Regular/Repeaters) (2014-15 Onwards)
OPT. CHEMISTRY (Paper —T)

Time : 3 Hours Max. Marks : 80

Instructions : 1) All questions are compulsory.

QR ZINER a’ca%abmnaf.
2) Answer all the questions in same answer book.

DeR ISR s.oe eV D B3, Fob 2I00. h

3) Draw neat diagram and give equations wherever necessary.

g I Y SR, SO FRITNTRY ERRO.

SECTION —A
WM - R

1. Answer any ten of the following . (10%2=20)

SonTRned, Bems B3E, CIoR0 :
a) Write the [UPAC names of the following complex
2 senmyner IUPAC @zgonivas wdoiod.
i) [EeF,I* i) [Ni(CN),]*
b) Mention the type of hybridisation in [Fe(CN)

salts.

.J©- complex ion and comment on it’s magnetic

properties.

[Fe(CN),]* Rodeeoe 3030TE), 030 %@)&eﬁdmmmgd 20, 53T TS0 RIEROFT Wi, F¢F0.
¢) What is supersaturation ?

es QORI R0TBEID ?

d) What are silicons 9 Mention their general form
3, LBOWO.

ula.

LSRR eRINEOTTERD 7 SWY TR, BT,
e) Give the molecular orbital picture of Furan.

GapRepie 538 55, FOIT e, WWD.

f) Give an example for claisen condensation reaction.

eVEOEOE BRRD.
tion the number of acidic hydro
o> wewaEne B0s3,005 FROAD:

g’ S esmamocdmenodd .00
gens O it.

g) Write the structure of EAA and men

EAA Grsods), 30000 @52 (CinjolJes SRS AN IO

—
Scanned by CamSca

B o1t S 0 110k 71

AT SO Nl TR A R T!

f
!
:



e

35525/E 250

h) Define alkaloids. Give one example.

10T URECEAR0OR B FEReONE Y 0T 200200.

: : olecule ?
i) What are the criteria for showing rotational spectra of

23,3060 BRedo3 3peDRLD LieTmdE IRITOBMTR) ?
j) What is triple point ?
8,000 Q0T 7
k) State Hook’s law.
TR57, AODTOT), J9R.
1) Writg the selection rule for vibrational spectra;
e’ A7, oo AEHTOBR, WO

SECTION - B
won - W

Solve any four of the following :
BINTYNGD, ez WOF GUTOD :

28

Explain the following isomerism in a complex compound with C.N : 6.

1) Hydrated isomerism i) Linkage isomerism.

l!Hlllllmlﬂl/lﬂllIMIHUWIIHMM

(4x5=)

ERERFEIN’ Hosy, 63 BreBFHET Rootwsneed) &1 Fng AR08 LoDIOD) LBOND,

1) 33,3 IZNT 320800308 1) Hoderst BRI 7908003

What are the steps involved in the gravimetric analysis ? Explain it.
1,e20835° HFERBOD DG BOINII)Y, AIOR0.
How are the following compounds synthesized from diethyl malonate ?

1) Ketone 1i) Carboxylic acid.
%, 07} & SoeddReSE0E TN ROOIBNFI) Tert SoIROTNG ?

) Sedpea’ i) EaRr3OF ey,

Give the synthesis of nicotine.
QBRI HOFFRBODI), ERRO.

Derive an expression for the wave number of rotational spectral lines of a diatomic molecule.

0, TOBRESE 582008 i, T0eatiecded Sesdny! Soor Foss,nert .ot TB0IRY, WRAD.

Draw the phase diagram of sulphur and discuss the application of phase rule to it.
rgaa AR Beade 238, AHODAOT NOTss w:gasdm;ojo 3002 QFOR RB) BET WHS, VA0,
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SECTION - C

Wn - &
Solve any four of the following :
LIPS, BeTOT WO, WBRO. (4x10=40)

8. a) Whatare double salts and complex salts ? Explain with example.
(NSO =02 —odecar ORNPoTTER) ? VBTN AT[ORD,

b) Discuss geometrical and optical isomerism in coordination compounds of C.N. 4 with
example.
TRECRERBRODN SReSRF ST’ Ross, 4 T BRM0S TB) BRFS! ARONINR) HFORC.

9. a) How are furan and thiophen synthesisised from 1, 4-Diketones.
1, 4-3 sednes® TOOT RO 02 c%oi:ae&ra‘ﬁeéagt Bert BoFLamOTT 9

b) Write the constitution of coniine.
B0 RS wrf w00

10. a) Define following terms :

i) Phase ii) Components i) Degree of freedom.
s FSNSINPT 599,852, R0
1) Bezz® i) ToopS0L iil) @Re ST° &,BIT.

b) Derive the expression for force constant of diatomic molecule.
0, BORREF €960 WOT P%paoéaﬂ:% TAOLBOAD.

11. a) Give the types of inorganic polymers and discuss the comparison properties of organic
and inorganic polymers.
ot TORIT S SNeFITEn BRRO T FTCIRS T AT ORI BT TORFITIR
DO

b) Explain the possible normal modes of vibrations in

i) Water ii) Carbon dioxide.

. o0 - 03000 200,
i) Qecd ii) GomoT @58, BHY, GuoRTE A, ok, 803 0e8FE

12, a) Write any five principles of green chemistry.
BAT) CRRORTTRT IeTT T FIRTY, WICWO.

b) Explain Hofmann exhaustive methylation takin2 py;i%‘e
OB, NTITTFE03RN SEIBR0B ma‘ﬂdoa‘d 2307 %

B

o
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Reg. No.

v Semester B.Se.3 Degree E Nov./Dec. 2018
(2014—15 Onwards)

xamination,

(RegularlRepcater)

CHEMISTRY (Paper — 1) (Optional)

Max. Marks : 80

Time ; 3 Hours

1) All questions aré compulsory:
Qe F NP g 0.

2) Answer all the questions in the same
2R g oYL, et wgda@,smg wged.

aw neat diagrams and give equations.

dego 08 DFE, oo RE ARF, L0

Instructions :

wRLadne
answer book.

3) Dr
Yo =l agawmq (i8]

SECTION = A
RN - @
: (10x2=20)

1. Answer any ten of the following :

S9nRRYe, Yo mE wgoR0
a) Mention any tWo types of alloys with example.

20 DT3B 208, peEnyE), cumnEReiren oD,
f natural abrasives.

b) Write any tWO applications ©
g%:;‘_ﬁ?ﬁ BEFINY 0@ T CIRENNYE, 2080200,

¢) What is composition of cement ? Mention its types.
peiootE Eheeting QOMVER, WOeRe s st HERYE B,
cteristics and calorific values of Fuels.

d) Write two chara
Bpe0a T BRINYEY HTOA,

o oo rRFRFTIEY, B8 %

0z
e) How DDQ is prepared 7
DDQsy Fert 3o3n0eS ?
f) Write the principle of ma
Znnt BRekd BRTIW AT 02T WWOA.
g) What are dyes 7
Frarndomdesd ?
h) Mention any two appliczitions of LiAIH,,

LIAIH, & aoab somodnerinvag, widowd,
i) Explain the terms involved in BET equation.
BET zoeecen®, LR ROALNR BHERVEY HEOA.

§s spectroscopy.

P.T.0O.
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1) Eizam heterogeneous catalysis with example.

} action ? Give one example.

AT T, 83,08 0BTerd 9 B BB
I) Write Van't Hoff’s reaction isotherm.

TOOET TOP'S ;3,03 AT, WIOWP.

SECTION —B
wen -V
“

Answer any four of the following :

FINTZYNSY, 236500 TIOF Lv30OR0

2. Describe the manufacture of glass by using tank furnace.
SoamoRs wradE, S0

as with neat labelled diagra

SodpenindRy BRR0:

acetate.

139,05 BVROOIRY, GUTOIRENY RERY
m, give its applications.

3. Explain the manufacture of water g

o FeROBalRy, CUFERE §7,203R007 HE0R: 30 oV
of 1, 2 - diol using lead tetra

4. Give the mechanism of oxidation
S - 1363, DRI 82 c%omoﬁg‘ wgﬁrﬁﬁnﬁw Zert BEoom SRS ?
5. What is base peak ? Discuss Mc Lafferty rearrangement with suitable example.
BeinE GUERECROARORT JTOXD.

236 &65° OB ? 37,5 oaﬂas'wmb F0TD DT &I,

6. Discuss the relationship between Kp, K, and el
Kp, K, &2 1\ SEODT FoWOFNEa), DFORO.
7. Write any five differences between physical adsorption and che
§ 803000OF P TIYANI), WIWO.
SECTION - C

PN - A
(4x1

mical adsorption.

P87 Ry TIRODRAT BT,

Answer any four of the following :

23 FINSHNEL, BeTT TR WIORO ¢
8. a) Explain the manufacture of carborundum and give its importance.

otiperJoRET SoARORORTR DeS0% 8y TC KB, FORO.
ure of biogas give its composition and two uses.

b) Explain manufact
), DIOX THR) BB FoosRens W QTR LVTORENNTII, VeBO
- <] S .

o 07 B cfovtplesevs)
9. a)Howis white lead manufactured ? Give its applications.
o 260 S03R0T I BTT eUBOSRENTIFRY STOA.
ate compound formation theory taking an example of Friedel Cra

)
B YT BT 3,030 VEPEOEe3R0AT DFORD.

N
ft’s react

b) Explain intermedi
o038 Foakng 013 A0S
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7,i§"tinguish between Stokes and Antistoke’s lines.
DFF B ROLHRST Teadng g FI R AR,
(Given :h=6.64 x10-347 g)
ATE RORONS Borneeds BRe0n> 3§ 35.5 x10-34
(82:h=6.64 x1034y 5
k) Calculate the reduced mass of HF-Moleculue
Given : mass of H-atom is 1amy
mass of F-atom is 19 amy
Lamu = 1.66 x 1027 kg
HE 520003 82008 @508 20w toaicwso,
33 : H @63»e 35008 - lamu
F @cmme 388 - 19 amu
1 amu = 1.66 x 1027 kg
1) Show that P (1) =1
P (1) =1 2oz 3ecoao.
RARGESIT

won - 11

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

B3 3INS CIRTYTRTTR TR, GVZORD. .
2. State de-Broglie hypothesis and derive an expression for de-Broglie wavelength.

BN TOBVS B0 THewT Aed, WO 800023 320803 RRDEFTERI), YOBIRO.
P ll7) %) . . ' -
3. Derive expression for encrgy of a particle in one dimensional box.
200 €3030050% =33 030O T FEATPOTT TN w_z%omdgt UBIRO.
ed o

Write a note on space quantisation and spin quantisation of an electron.

QEE I Te3380E 0B waw’mmﬁ@ﬁ s uwsécmm WB00. i
the normal Zeeman splitting of cadmium red line of wavelength 643.8 nm when
Determine

11 =
atoms are placed in a magnetlc field of 0.4T. (Given: — =176 x 10°" c Kg~ );

(533: —=l.76>< 10“ch 1).
E m
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~ Given': J=2:R
Bond 1ength; Oeldsuced i
..:?83 NS déﬁ%‘) 3 .15 nm, Planck’s constant h = 6.6 x 1047 Sg’
g, “‘3' i 0B CO 60580033 i3R0es B3c0R) 320 2
. : - - e el

| . CO e 2063 BRmd = 12 x10727 kg

e 0.15 ’
).. ; nm, 083408 h = 6.6 X 103478,
+1

718 Usmg Rodrigue’s formula, prove that Ix p,(x).dx =0

kL
+1

‘f.‘dm@rbﬁaf RRZT), YOmOIRNA jx Ps (x) dx = 0 205 OO,
=1

PART - II1

wort - 11
(4x10=40)

Answer any four of the following.

B 39N ARRRBER T, LR

8. E\V th neat diagram explain the cons
oo UBTERBE He-Ne &es0s 083 TR 500
Setup time independent gchrodinger Wave equation.

5 @eaﬁaﬁ@d NJD&@OT{(% 200080, DTRQAO.

’> >scribe the expenmental set up of Stern-Getlach
AT — 03BRODR B £~ mOeRE S o3ReNa cumaTeas PR
t is Raman effect ? With a neat dlagram explain the experiment

truction and working of He-Ne laser.

rds‘.o DROD.

experiment with theory. Explain the results.

D. w@@oéﬁ#zda QRORD.
al setup used t0 study

OFRIR, W 2RO gosfeeﬁd;’% DROR0-

) 050 ? e20000 ¥
ite dlfferermal equation.
233 W@éab
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Reg. No. | m

mination, November/December 2018
Optional) (Paper — I)
llabus 2014-15 Onwards)

A% Semestey B.Sc.3 Degree gy
a

PHYSICS (
(Fresh-New Sy

Iime - 3 Hourg

Max. Marks : 80
[usfructions g

I lowed for calculations. Write intermediate
steps.

CENVR SRmen o 5,0y desos wHeReNTIEIR). i 035 BTN, (
WIewo. |

PART -1

w1
L. Answer any ten questions : i ®

BT Ty TyINeR w30 : \
a) What is non-holonomic constraint ? Give one example. |
TO* TLURBRNDT VWFOT DOTBERD 9 1Wold CVTIRTR ZRRD.
b) State the principle of virtual work.
0%, F30RF T IR Bewod, |
¢) Write an expression for the generalised velocity.
DTV, 0T SN Yvg CLRY, WIOWD.
d) State Kepler’s third law of planetary motion.
1By BOSD FZO°S Be0He A Bewd.
¢) What is graphene ?
M, S DOWTERD ?
f) Me;nion any two applications of Single Electron Transistor (SET).
SETS csnwte aOm SSo0RNINRY eveeda.
g) What is the function of the filter in a power supply ?
2000 DS BITRY), BREFET FHODFHER ?
h) State the maximum power transfer theorem.
ﬁ@&'_’%mﬁﬁ:ﬁé? FoFeEe DOTITEY, EFA0.
i) Mention the types of JFET.
5 degcsd JFETRYS) ER040.
j) What is feedback in amplifier ?
B398 BT HRERE 0BT ?

P.T.O.

J
"‘
- iph 9
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2 ]1ed AC input power to afull w

ke ave bridge rectifier is 200 watts. Find |
if the rectification efficiency s |

87%.

7&-‘ BTN Beadzd St HR8nozs LY¥EReYT AC 3as0 200 o, BnE) W&o 308 87% BT, "
 BEERObTROR aﬁmducbsz DC 3

l) The amplification factor of F
s 3 KQ.

£
L)

$ S, 9853 Sonom dorbieBowb.
ETis6.0. Calculate the trans conductance if the dram resistance

o0

FET 3003 TOTS T wHFBES 6.0 Cles @wd 3¢ 388065833 KQ <58 860 %033 w505
TORIBLROD.

PART - 1L

e — 1 .
Answer any four questions : (gl (4x5=20) ¢

T T, TI RN 3020 : : ;
2. State and explain D’ Alembert’s principle. I
B'S00 FE S8R, Bew HTWORD. |
3. Reduce two body central force problem to an equivalent one body problem.
QT 232080, BRMS $¢0T, WO AR, CITY BRITW 25T AeS0m, 03N ‘ﬁlfr\\%@.' :
4. What is time dialation ? Derive the relation for it.
e £33 BODSERT® 20m3Bed 2 038 Foworamaty B,
5. At what speed would the mass of a proton be doubled if the rest mass of the proton is
1.6 x 1027 kg ?
2,030 38, €450 979,08 B08030 1.6 % 10727 kg SNTS, e clmas serioes sdamon om0 §w, oooci:

DT TEROTS ?
6. Find Thevenin equivalent circuit for following circuit. Find the current through the load.
. .. PR TooROT FOVT TTF FOTOTY, FOTELROWD. ERITRFTB0H DT, T, ToTHT),

 Bom%BoWD.

2kQ

o amplitude gain of the negative feedback amplifier When the feedback ratio is
without feedback is 90.

moud, B FPTIROT0 DI ERHERD BInes 0.1 wnchy, syorspenst gt es 0
2 p"mu @owd:g‘ 6&{%0.

ﬁ d gain
. ‘7,5 DRTF R

‘ = NY
iy 3 50
s YREFF?
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PART — 111
Answer any four of the following : iy
R e (4x10=40)

23650 WY, T,I T LUSDA0
8. Apply the Lagrange’s equation of motion to the cases of
1) Motion of single particle in C artesian coordinates and
ii) Harmonic oscillator.
€, T79, 0000 23T BRAFTEINTSY
1) Botdr Ao NG eTR0BRYE), WORD BT BOH =02
{i) =ong BotiResT DoBPERIT STOWRO.
9 Obtain the expression for the total energy of 2 body moving in central force field.
2eoD), oo We T, BORITD 1000 TR ROREOF FEALER, 2 pe0R0 RROCBCRTI, TOZIA0
10. Describe with a neat diagram the working of Michelson-Morley’s experiment and hence

discuss its negative result.
e50BER 3, BR0N WY BORT _mRd B,03RN3 F9030F ﬁdaaéojazjaqo’m@%@ 208 T, 03R¢ afoveisn)
2337 0.

11. Discuss the characteristics of Zener diode and hence explain how Zener diode works as a

voltage regulator.

== =< ~ 2 o9 “0 ATNCS =2, ‘/‘:’\E’:”/ &
5PERT° Bo3erEt s OERUBLTVEY DTORD =B BT peSe B, Sews’ SN Ferd TODF VW AT

~A0 YD)

Q0 AT

DWOAD.

. : o A G : o o e i expression for
12. With a neat circuit diagram, explain the working of Hartley oscillator. Write expressic (

its frequency of oscillations.
5000 am@ow@cs z&a}a’i@o&:ﬁ FHoe3r G%Nde&i# FOIOF WD, 753020 TN B

250000.
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| Reg. No.| ) |
Fifth Semester B.S¢ | :l

-2 Degree Examination, November/December 2018
(Repeaters) (Old Syllabus)
< MATHEMATICS (Optional)
aper — I : Dynamics and

s

| Calculus of Variations
Time : 3 Hours

| Max. Marks : 80
Instruction - Answer all questions.

I. Answer any ten of the following,

(10x2=20)

1) Write :
an e : . ; ; Mt
Xpressions for radial and transverse accelerations of a particle moving in a plane
curve.

2) Ifthe tangential and norm

T al accelerations are equal then prove that the velocity is proportional
0o¢c . j .

3) A point describes a cycloid S = dasin¥ with uniform speed. Find its acceleration at any
point. : i '

4) Define an apse and apsidal distance.
5) If the path of central orbit is p = r sina , then find the law of force.
6) State the laws of direct impact.

7) If the maximum horizontal range of a projectile is R. Show that the greatest height attained
el .
18 Z R.

8) Define projectile and find its horizontal range.

9) Define functional and give an example.

%2
2 ’ 12
10) Obtain Euler’s equation to the extremum of J‘ ( vy -yy'+y )dx .

X]

11) Define geodesic and what is geodesic on sphere ?

12) State isoperimetric problems. o 5
any six of the following. ; s
expressions for tangetial and normal _acceleranons. '

describes plane curve, if the tangetial and normal accelerations are constant,

Prove that the angle ¥ through which the direction of motion turns

[I. Answer
13) Derive the
14) A partical :

throughout the motion.

in time ‘t’ is given by ¥' = Alog (1 + Bt).

P.T.O.

LS
— 3
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I1I.

P
16
) Aparticle is thrown over a triangle from one end of a horizontal base and grazing

falls on the other end of the base. If A, B the base angles and o the angle of projection. Prove
that tana =tan A + tan B,

15) With usua] notations prove that F = b’ dp

the vertex

1 ;
7) Derive an expression for loss of kinetic energy due to direct impact.

1 i
§) State and prove necessary condition for Euler’s equation.
X2

19) Show that extremal of I = _‘-\/ y(l+y?) dxis parabola.

X1 . 3
20) Show that the shortest distance between the two points on a plane is a straight line.
Answer any three of the following. (3%x10=30)

21) a) Derive an expressions for radial and transverse components of velocity and acceleration
of moving particle along the plane curve.

b) The velocities of a particle along and perpendicular to the radius vector from a fixed origin
are Ar and p8. Find the components of acceleration.

2
22) a) With usual notation prove that F = h*u? (%élzi 3+ u) ]

b) Find the law of force if central orbit is r = ae®e.
23) a) Find the trajectory of projectile.

b) If a smooth sphere of mass m, impinge on another sphere of mass 2 m at rest, the direction
of motion making an angle of 45° with the line of centres at the moment of impact, if

e = —. Show that their paths after impact are at right angles.
2
o et
dx oy’ | ox
X2 42
b) Show that the extremal of 1= i—y-? dx can be expressed in the form of y = AeBx
3

X

25) a) Prove ﬁhat catenary is the curve which when rotated about a line generated a surface of
minimum area.

b) Find the extremal of the functlonal I[= Iy ?dx under the conditions y(0) =1 and y(1)=0

and subjected to the constraint Iydx —1

Scanned by CamScanner

IIII|lIIIII|IlIIII|lIIIIIIIIIIIIIIIIllIIIIIIII||I|II

‘ |



OO Iy

I3

q
35539/E 390

Reg. No. ‘ m

(Regu]ar and R mination, November/December 2018
€peaters w.e.f. 2016 - 17 New Syllabus)

MATHEMATICS
(Optional)
Paper — 1171 - :
per —1II1 Dynamics and Calculus of Variations

F °

Time : 3 Hours
Max. Marks : 80

Instructions
s ;
1) Question paper has 3 Parts namely A, B and C.
2) Answer all questions.
PART - A
1) Answer any ten of the following :
a) For the particle moving along the curve r = e®, prove that the radial velocity is equal

(10x2=20)

to the transverse velocity.

b) A point describes a cycloid s = 49siny with uniform velocity. Find its acceleration at
any point.

c) If angular velocity of a point moving in a plane curve be constant about fixed origin.

Show that its transverse acceleration varies as its radial velocity.

d) Define the terms :
i) Trajectory
ii) Time of flight
e) A particle projected with v
height attained.
r
f) Prove that at an apse o 0.

elocity u making an angle o with horizontal. Find the greatest

g) Define an apse and apsidal distance.

h) State Newtons experimental law for oblique impact and equations Lt to the line of

centers.
i) Define Geodesic and wha
j) State Brachistochrone problem.

X2

k) Show that the functional j (y* +X
X4

t is geodesic on a sphere.
2y1y dx assumes extreme values on straight line y = X-

I) Define isoperimetric problem. P.T.O.
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PART - B

aswer any four of the following :

2) Derive the expressions for the tangential and normal accelerations of a partic]e" 2z

along a plane curve.
3) If the particle is describes the curve r'' = a
4) A smooth sphere of mass m, travelling with ve

sphere of M at rest, its original line of motion making an a
act. Show that the sphere of mass mis deflected through a right @

cosnd. Find the law of force.
locity u, impinges obliquely on & a.'::
ngle o with the line of cer

at the moment of imp
. eM —-m
if tanot = 2
M+m

5) Derive the Expressions for the loss of kinetic energy due to the direct impact.

‘ L
6) Show that the extremal ofay = J‘ Y 4y canbe expressed in the form Y = AePX.
o

7) Prove that the sphere s the solid figure of revolution, whic

maximum volume.

h for a given surface areas

PART - C -
II. Answer any four of the following : &
le moving 1n

8) a) Define the expressions for the radial and transverse velocities of a partic

ial
a plane curve.

b) The velocities of a partt
92. Find the component 0

icle along and perpendicular to the radius vector from a fixed

point are A2, f accelerations.

u
otations prove that F = hZ'u2 Eé?'*’ .

is projected from an apse at distance

9) a) With usual n 1
. tﬂ‘% 1
‘a’ with veloc},,.g ¥

b) The law of force 15 pu’, a partical

2 \F Show that orbit ig rcosB/2 = 2.
= e

a
the same velocity from a point ‘0" in

game time with
Prove that the

ojected ¢ -
proJ int A at the end of times t;, .
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10

11) a) State and prove necessary condition for Euler’s equation.

/2

b) Find the curve on which the functional j (y? —y* +2xy)dx with y(0) =0, y(m/2) =0

can be extremised. v

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

1
j y’?dx subject to the constraint

b) Show that the extremal of the functional
0

1
§ydx — 1 and having y(0) =0, y(1)=lisa parabolic arc.
0
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we T LTI

V Semest
ster B.S !
¢.3 Degree Examination, November/December 2018

MATHEMATICS
Optional) (Regul
Paper -1 : Re (Op (Regular)
al Analysis (R
Thne: 3 Hours ysis (Regular and Repeaters w.e.f. 20161\:7) b
ax. Marks : 80

Instru w ;
ctions : 1) Question paper has 3 Parts namely A, B and C.
2) Answer all questions.
PART = A
I, Answer any ten of the following : (10%x2=20) /
a) Define refinement of a Partition on [a. b] and give one example on t

b) If fx) = sinx then find L(p, f) and U(p, f) if P = {0, %, %}on [0, %]

efinement.

¢) Iff(x) = |x[on [~ -1, 1] then prove that f(x) is bounded and R-integrable on [~1, 1]

d) State W1est1 ass form of second mean value theorem.

e) FEvaluate Ixz(l - x)dx by fundamental theorem of integral calculus.

1

> is convergent.

f) Show that _[

State Abel’s test for convergence of improper integral.

h) Prove that B(m, n) = B (n, m).

a
i) Bvaluate I Jog 2 dx .
s X

‘/—"..E_ﬁf.

LS

j) Prove that _[
0

| 1
k) Evaluate j}_dx dy.
04y

321
d dzd
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h €r any foyy of the follow; £
. Ifa funcy ' |
P nction f(x) is boundeq on [
m(b ) } . a, b] then prove that
—3)s | f(x)dx <[ £
: aj (X)dx <M (b-a)
where m and v are infimum 4
If fand g are R-

If f(x) and g(x)

5 nd supremum of f op [a, b]
Integr P
grable on [a, b] then prove that f + g is also R-integrable

are positi - :
Positive functions on [a, b] and Jet f(x) < g(x) Vxe [a, b] and ‘a’ be the

-

only point of infinite discontinyi
i : nfinite dlscontn;mty then prove that 2
r"'|:",: B ’: 1 1 ~ & dore) k
Rl ) J.f (x)dx is convergent if j g(x)dx is convergent
a

b b
i1) Ig(X)dx is divergent if I f(x)dx is divergent.
a a

5. Test the convergence of

)
. X
/ {J;_—ld"

G dx
R
! V(%"
i = n—1
by

B
6. Prove tha B > . (1+X)m+n

2 . . E

; tegration. E

d the area of ellipse 22_ i _5;'2 — 1 by double integra 2
T | (Ax10=40)

of the following :
very hounded mono

fonr tonic function is R-integrable on 2, b}

¢ Ve

- o tion f(x) = 4118 R-integrable on {1, Zljand heaCedig

rove that e e :
10 (A

B3
tegral caleulus. _ |
¢ fundamental theorem Sf integ i i
value theorem tha sbybis FUTFILAL

2
.Slt__ if0<a<b.
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2
-3

10. a) State and prove Dirichlet’s test for conyer, . 35537/E 3
S of i 1mDr0per 1nt€()ra1
(4x5=20) b) Test the convergence of I cos X dx
0
7 B
. 2m-1 2n-1 _ mln
i Prove that | sin X COS xdx = —

1 a) Prove _!; e

- b) Evaluate
1

i i) j e xdx

'([\/3x—x2 | 0

12. a) Iff(x, o) and ——gf are continuous functions of x and o for a <x <b, ¢ < @ < d, then prov
b GiE=h
d 0
that — | f(x,a)dx =| —(f(x,a))dx.
do ;[ (&9 { oot ( ( ))

e the i)

i ' | Tsinbx T
b) Prove that je—ax SIDX 4y — tan~! © and hence prove that j dx=—b20-
X a 0 X 2
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V Semester B.S REB g e
-5¢. 3 Degree Examination, November/Decen
MATHEMATICS (Optional) !
P-II : Numerical Analysis
(Regular w.e.f. 2016-17)

Time : 3 Hours

In ;
Structions : 1) Answer all questions.

2) Students are allowed to use scientific calculators.
1. Answer an : PR
Yy ten of the following :
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
V1(2) and V*(3). '
e) Evaluate A® (ax — 1) (bx?— 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 [ft (x) (ihi%

h) From the Taylor’s series for y(x), find ‘y’ :t x = 0.1, correct to 4 decimal places if y(x) :
satisfies y’ = x — y?> and y(0) = 1. dy _ ll : ‘
i) Explain Euler’s method to solve the equation a =9 (X, y) with initial condition . ; : ‘
y(Xp) =Yy ' ‘ FE
j) Find the order of the difference equationy ,, —3y,., + 6¥,,, —4¥,= 1% : |
k) Form the difference equation by eliminating a and b from the relationy = (ax +b)3*. 1 !

I) Solveu,—25u,,F 46 u_= 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+t3y+ 10z=24, 2x+ 17y +4z=35.

3. Express f(x)=2x’ - 3x2 + 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
5. Evaluate | & 2) using Simpson’s (3/8)" rule by taking T ordinates and hence find
e 01+ x

ST s “EEA

¥
o
{

¥,

approximate value of 7.
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Ay

| dlﬁed Euler S method
Yx+2_4yx+1 +4yx=ax+b_v"‘“'"‘ i ' i

- Prove that the nth difference of a polynom1a1 of degree ‘n’ is a constant proportional to ‘n’
fi ‘
ﬁ,ﬂ d’hlgher order differences are zero.

1nd a polynomlal of 3 degree which takes the following values
¥ ; ] T fﬁﬁl!,”n,‘, TR N TR 2 ; 7
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