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V Semester B.Sc. 2 Degree Examination, Névember/December 2017
PHYSICS (Optional)
(Paper - I) (Repeater)

- Time : 3Hours : ' - Max. Marks : 80
- s | lnstrUctions : 1) -Answer the first four questions on the first page.
e " EadolaJis(ebl aaag @)2977’9’&2 V30 DT Rprw PERHoD
' eVIO0. | -

2) Simple calculators can be used for calculations.
| Y 5 &, FeEOTIVED g VLR CNTLITIRL.

PART -1
won—|

Answer any ten questions: . | (10x2=20)
23T B BIRON YVZORD:

1. The numb'er of degrees of freedom of a systemof N par{icles subjected to K
constraint is , :
K duogsnd @eod N RN Feane e3a3e8 083,030 .
a) 3N +K b) 3N-K c) 3NK - d) 3NK

~ 2. If mis mass of an electron, the reduced mass of hydro.gen atom is
2,00 QRIS FH IO M A@3 s BORREONT DN Z3,0pd03

,a)% b)g . oom d) m
3. The mass of a particle moving with the velocity equal to velocity of lightis |
a) Zero ki b) Infinity
c) Unaltered - - d) Noneofthese .
983 BericE), BORIR 3T TTBA
_ a) AR b) €503
c) qsa%ﬁmmwbg d) }'om@cﬁm 86

P.T.O.
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4.

10.

t. » ' in temal reSlstance ,
An ideal voltage source has / d) Zero
c) Infinite

a) Small b) La’fg P33T,
L0 BOTR L DR BT 50808 BReGT ——

a) 3,9, b) &, c) eaﬂoé, |

State Keplers second law of planetary motion.
3HOS RBNY WD, ~OBEZe% D3RO BETO

What is inertial frame of reference ?

%@, BoIRIBEOD @ﬁ%ﬁeﬁodde& ?

Mention the units of the h-parameters.
h-52,28907¢ DBRRRRTR), S90.

What is feedbaclg in amplifiers ? ’
BRFF I BT TPeRT ORTER ?

What is a Zener diode ? Draw its circuit symbol.

| o0 B o3P HoEBeRDQ 9T ébd%?éod@ ROBOF 3BR0.

Calculate the reduced mass of NaCl molecule in amu if mass of Na atom is
23 amu and that of Cl atom is 35 amu.

| BReRoRT ORI B 0ed03023 amu BB &aeba‘ BORPENT BTS00

11.

12.

35 amu 8NGS, RPEROITI® iroed B3 BoNT TrOODIY, amu mws@ SEAO.

If a body of mass m is moving with half the velocity of light, then calculate its
mass. : *

m, BR00803083, BROOT %woRd BAVE) WP BN @cﬁrdago BB, W¥ORIFI
Slaie csas oaaoma SBR0. Eeor

The amp|ification factor of FET is 6.5. Calculate‘rr\utual conductance if the drain
resistance is 30 KQ. '

FET 030030 80@8 QR0 BRI 6.5 QT T3 &
JOEE
T3 BB, 8070 HRAD. Beseeg, 30 KQ ©50
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PART -1
won—Il
Answer any six questions : (6x5=30)

23650 T BINPTS CUBORD:

13. State and explain D’Alembert’s principle. . ||
B 00 3 33[Y Tew HFOAD. f,

14, Derive an expression for the equation of orbit of a particle moving under central ,
force. : _

200,008 WOTY, WORITE 20T 38T BoF €, RROEBTLIBI), HUSIRO. ]

15. Derive an expression for the relativistic time using Lorentz transformation equation.
RBeons HoRBFS RD0BTeaNTa), eumodpeny, MV Seod 0803, GUSSRO.

16. With a neat circuit diagram explain the working of phase shift oscillator.
WD) BZTBROOT T WHEOR BoTRUSE TODF DGRBS, DRORO.

17. Explain the construction and working of bridge rectifier.
20T BEREES 81"5?005365 233 TR BIOFBR, DRO0.

18. Write the properties of Nano particles. -
Seesany rOraBERINTS), WIOWO.

19. Two planets A and B revolve round a star in elliptical orbits with periods 2.5 years
and 1.5 years respectively. If the semimajor axis of the planet Ais 5 x 102 m.

' Calculate the semimajor axis of planet B. ’ ‘

: ARB R@nd B@%ewN2.5 BRFASH 030 1.5 BRFNY O3S 5"2’553 A ROBIB3.

‘ A R g Rsd), B8R 5 1012 m BB RE3 ©RF F0a, $3FR, 30E%B0NP.
20. Draw Norton’s equivalent circuit of the given circuit. Find the current in the load
resistance. ‘ ‘
31630063 QTROBOT LIS RS QTYFOBORI, 1380. 78 BREGFEEOID DTF
TBEOBR, TOR) SoBOID. _ |
| ik |
1oV % | 4Q R =100
1Q ~ :

.
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PART -l %
wort—lil )

Answer the following : (3x10=30)

ENSYnen QVBORD :

21. a) Derive Lagranges equations of motion using D’Alembert’s principle.

b)

& vdowirs 33 3.3, QUTOSRENR CRTR,OKAS B FDOEBTENTS), eméén@

OR/»8=

Obtain the expression for the total energy of a body movmg in a central force
field. _

- BeoQeodd wo 3RO BORIT 20w TR FoTPear TR, EREORT

b)

23. a)

b)

N&J@dwﬁm UD&%NO

) Describe with a neat diagram the working of Michelson-Morley experiment

and hence discuss its negative result.
0TS WBWROOR BIBORT SRS TOIRNT oD a:)@o‘.bab é)dbfoa =0
L3N :ﬁo‘m%# w@eaos WIF0.

OR/eg=
Discuss the characteristics of Zener diode and Hence explam how Zener
diode works as a voltage regulator.

OPEIT° BA3RETS rbsaomr{eiab QIO T T Spedes” SRy Sewso? sn
Sert B0 B &R @omdab e’owmb '

What are h- parameters ? Describe an experiment to determine h- -parameters -

of npn transistor in CE configuration.

h-=, 250NB0RTERD T L0TTOT I R0B wWBrodR Npn &2 E’oﬂdd CE dfaew‘a’é

h- wmdﬁ#&b B0 &RV BodRS) DFORO.
OR/esgges

Dlstmgunsh between n-channel and p-channel FET. Explam with neat circuit
diagram the determination of FET parameters.

N-299 Tone p-8r%n FET 1é S&o0s RTYR BP0, L0BoT Nastyee) zsgdmotbﬁ

FET a02800n9), 0m%od0s sodeer 253010,
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V Semester B.Sc.2 Degree Examination, November/December 2017
CHEMISTRY (Opt.)
(Paper - 1) (Repeaters-Old Before 2014 — 15)

Time : 3Hours Max. Marks : 80

Instructions: 1) Allthe questions are compulsory.

I E sy .
V&2 T TNE g@“wlu,/).u

2) Answerallthe quest:ons in the same answer book.

g R — -e  af g B e £ e
CD\J% Ul'. 5\« UII?’{‘JJ&-C‘J« 6".,\,&./.9\15.’;.4:2_ SWL):J
— o

3) Drawneatdlagrams and g/ve equations wherever necessary

D) OB HATT D TZ F e E280

-~
-“

I. Answerany ten of the following. (W&Zﬂ)
NS ZINYYeD BerT BT, LuZOR0.
1) Write one example for complex anion and complex cation.
oterar 93360 LOIRED ) FF SIRTNY LOTRCT TECE T ol
2) Mention the types of hybridization in a) [Fe(CN)g*~ b)[Zr H,),]2~.
siorop AT RoSEEaF SCIRINTOLD BUGHETT 25 Tk
3) What do you mean by super saturation ?
8 B ZE0D 2TF D07
4) What are silicones ?
R R NS oTCER) 7
5) Give keto and enol forms of EAA (Ethyl A 0 Acetate).
EAA & #ctin TRT 5038) B399 * ORI &R’

PTO
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an pyridine 2 Give reason-

e -
6) Why piperidine is more basic |
AQeD To0E2 H0?

= =~ ~2r3200
:}E?ﬁ‘n,j”)‘ U.LJJ\JJ
e

2085 NoS &TORT B, T
rs of alkaloids.

7) Write any two general characte

‘ -~ ':J—) -~ '.,-\9‘ X
cs25,33 e 20RO MART TOBER, 2820 -
; ' when pyridine IS heated

8) Write the name and structure of the product formed

with KNO4 and-conc. HZSO4 at 300°C. .
- 20838 KNO, =083 conc. H,S0, Sec0n 300°C 39, 00T LT YUBFX

AT z:bég 233 20350250.

~ 9) What is selection rule in rotational spectrum ?

2353760 Broe&Bmd), 03, 0030 D7
¥ ™ =

10) What is triple point ? Mention the number of triple points in water system.

2 a332:8 905 D0TTERd ? ¢S FB) 20DE. ToDAS POTBINTTD ?
2 & 2> 6 o 2 ) el

11)-Cive reason why HCl and CO are microwave active.

HCI 358 CO eseaorieh s5gnaess® $CanbeomNs 2F 52080 3R&.
12) What is=nzyme cata'lysis ? Give one example.
469, BN BBLFS 0BT 7 2080 LEPTCRE E2R,
Answerany six of ‘hé following. - | (6x5=30)

IR 13800 S, ez 020,

'13) According to IUPAC rules, explain with examples how naming of central metal

ion is done in coordinction compounds.

IUPAC @Oﬁd)ﬁ@fx‘b@d Qm—-’wdg—ér)éﬂﬁa 35w sun
T e i A WIe U \‘CEJ@:- C‘-}\QCE’}:JI g (“\,)W.Jc K é\e" N -
©OIRR, TN HAOAIT UOZv;jc—iz; 23020, %

14) Discuss the conditions for pre~ipitation from a soluti
ion.
. D000 B TR 0LNIT ’T",O“’«ﬂ’%’a’g{ 2320,
15) How are furan and pyrrole synthesiwqq from 1,4-dik t-
: ,4-diketones ?

gt - =
e = = -
vcd&mgﬁ NC?'{:;\“W{:O 9
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16) How are i) Ketone and u) Heterocyclic compound synthesnsed from EAA
(Ethyl Aceto Acetate) ?
EAA 003 | ) B3R’ 5333 II) ﬁwd&w %5‘ NOCXDJ#ZS& Ien Noée

i) Wrife phase diagram of sulphur system and accordlng to the phase rule
calculate the number of degrees of freedom on curves, areas and triple point.

nopss e dd,oo:b 28 263 Begdo 233, W00 T Fes® aojoﬁads oD
@Cﬁo’@cd) d@ deaJ i e @rira 3od3~3 zoodorfedd') 73 303, ozﬁ rooai n‘eja’p c% aﬂn@o

aod‘?

-18) Draw phase diagram of Bi-Cd system and discuss the application of phase
rule. _
Bi-Cd 303> 43 Aesi deson 143 130c0 28 42 et DG DosmreRR)
2337 0. |
19) Give the applications of silicones.
 a98Ret Y B 03RenInYS) BRR0.
20) Write any five principles'of green chemistry.
BT o"ooﬁﬁmrd 53 135003 800 33, NI, WS000.
21) How is bond length and moment of inertia of HCI molecule determmed from

rotational spectrum ?
073 E9ERT LIOEROBT TR BRZ, 1T 3 e éoca’oao@om@d’ 9

300 Be&o30
lll. Answer the following. (3x10=30)
NSy LUBORD.
(5+5)

22) a) With respect 0 [CO(en),Clol* compfex ion, write

i) oxidation state and
ii) coordination numbe

e, 3273 ROFCEIr 5033

éraw@réezfa‘ R0, 2080000. ,
of borazine- Explain why itis called inorganic benzene ?

538 DOBODS zﬁo?v’fa‘ 20T 33030 39 9

r of central metal ion.
9, éeocﬁ Sreo e.eomzod mwm 23 DWeS

b) Write the structuré

Boea s LE

Scanned by CamScanner



25525/E 250 4 WMATEIEr e

23) a) Write the microwave assisted organic synthesis of
i) Adipic acid i) Paracetamol. _ (5:5)

RT3 5398y T ke Y S ERwET RN T LT R LA e
Alelovhio}

. b) Explain Hofmann’s exchaustive methylation taking pyridine as an exampl=.

- - . — - - ———,
L0BTI), YVTRBTF0IRN SREIEROE TIFF DTS AN L DT

DBOXD. T -
24) a) Explain the method of determination of surface area of an adsorbent using
- BET equation. (5:5)
BET 3068082 20¥9% 2038 neen 30 ¢, £ 62, BOEoBOITH TR 040,
b) Derive Langmuirs adsorption isotherm at high and low pressures.

A 3
: ©8 RO [oBY B3 B, WBRTYCIY ROTFENT 5 Faiasm Ceadcimiy At
4\’“‘ ¢ = =
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Fifth Semest-er B.Sc.2 Degree Examination, November/December 201'7
MATHEMATICS (Optional)
Paper — | : Real Analysis
, (Repeaters — Old Syllabus)
Time: 3Hours Max. Marks : 80

Instruction : Answerall questions.
(10x2=20)

I. Answerany ten of the following :

1) Define upper and lower Riemann integrals of f(x) on [a, b].

2) Prove that a constant function is R-integrable.
3) State First mean value theorem of integral calculus. .

. n /4 m
Z< | secxdx <
4) Prove that _([ o2

j

fs _ T dx

,¥ 5) Discuss the convergence of I 1552
1 ] 0

6) State Abel’s test forthe convergence of an i.mprope'r integral.
-7) Prove that IZ:J;E '

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

2

9) Evaluate I sin?x.cos?x dx.
0

10) Define improper integral of second kind and give an example.

: 13
11) Evaluate ” x2y3 dx dy.
‘ 00

123
12) Evaluate _[_” x2y272 dx dy dz.
000

P.T.O.
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25537 (6x5=30)
Il. Answerany six of the following : )

|
13) Prove thatevery monotonic function :
(x) are bounded and integrable on L

s R-integrablé-
b], then prove that f(x).g(x)

14) Iff(x)and g i |
is bounded and integrable on [a, b]- . that 0, 1] and
15) If f is defined on [0, 1] by f(x) = x2 then p ‘

}'f(x)dx'-:%g_

0

16) Prove that _[ 3 converges itf n > 1 where a>0.

17) Examine the convergence of

. 1. 1
i ———dx
) Jé Xx2(1+ X)*

) T - dx
ii _
) 1 &(14—)() ) |
2 . 1 D q
18) Prove that Ism’ e_cosqede=—2—[3[_§_,_2_].
0

2
!

S, 5 ooe
| X 67 dX x dx =
19) Prove that 'c[J_ _c[& 5

20) Find the volume of Sphere x2 + y# + 22 = a2 by using triple integral.

lIl. Answer any three of the following : (3x1 0=30)
21) a) State and prove condition of R-integrability.
- b) Show that the functionf defined by

1. 1 1
f(x) = o when =7 <x< o,

=0 when x=0

n=0,1,2,...

S
is integrable in [0, 1]and | f(x) dx =
o7
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2) a) Stat )1 i
22) a) State and prove fundamental theorem of integral calculus.

b) Usin e X i3

) g first mean vajye theorem prove that‘—“< J sinx . K 9 -

23) a) State and prove Dirichilet's test for the convergence of an improper
integral.

b) Prove thatj X dx is convergent

24) a) Prove that B(m, n) = I_lt_[r—w
n

a 6
b) Prove that J x*fa2 — %2 dx =%
0

b b
25) a) With usual notation prove that % I f(x, y) dx =J' f, (% y)dx.

a

a—1

b) Prove that I I~o§§ dX = og (1 +a) where a> 0.
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Rgg. No. \ J

V Semester B.Sc.3 Degree Examination, Nov./Dec. 2017
(Regular/Repeaters 2014- 15 Onwards)
Paper — | CHEMISTRY (Opt.)

Time : 3 Hours 4 Max. Marks : 80

Instructions : 1) All questions are compulsory.
) wan’@b a’maﬁmﬁa’
2) Answer all the quest/ons in the same answer book.
DD VIOV 25 053€ VBT TG FODE) 80020,
3) Draw neat d/agrams and give equa tions wherever
necessary.
eﬁdgoogg %@ﬁ@ 03 ,v’wea‘o’mn’%@ &30,

SECTION-A
| WIN - D
1. Answerany ten of the following : \ : | | (10x2=20)
FINTDNGE BesoT TSF, V30D ' -
a) Write any two examples for complex anions.
OIRR) TOTBR TR 93069 ROBEE 903N emmaﬁdsa 2030200.
b) What do you mean by coprecipitation ?
% @%@dﬁd IBE D0 ?
c) What are silicones ?
2OBRET NGOTTCR ?
d) Give Von Weimern equation and meaning of the terms.
e DT A2 WOR GTIQ0DH TN eFF ERR0..
e) Give an example for Claisen condensation.
Bers’® L9ra0R003PEETOD WO CVTRBTES BRRO.
f) Show the acidic hydrogens in EAA and Diethylmalonate.
EAA 3033 tager sSoeieess 39 seod B, eRNFI 3000,
' P.T.O.
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35525/E 250 is heated

ridine !
rmed when py
g) Write the name and structure of the péoduct fo |
with KNO3 and conc. H,SO, at 300°

o o0~
0BT HKNO, Roconc. H,S04 2p00rt300°C P2F
B 3083 TR wc?oma
h) Define alkaloids and give two examples.
TR PURBTFOR00N S BNE 559,23, 8R80. el
i) What are the criteria for showmg rotatlonal spectra of a mole '
a0 Bedod ERedRED s s SREoEnTRR) ?
i) Write Gibb’s phase rule equation and explain the terms involved.
N33 242 e DO Bewd 7308 3TQoD B, DB0R0.
- k) Write an eguation for reduced phase rule and explain the terms.
- RoBeas 2 e O3 LT CiajelJjevekorinigts 2088 deR.
I) What is simple harmonic oscillator ?
RO% FON3 S0BRCUB 0BT ?

9 mﬁ &)U’Od Wédd

iy

SECTION-B
N - W

- Solve any four of the following :-

_ (4x5=20)
INTIYNGY e3ezor TOF G0N '

2. According to valence bond theory of coordination com
of unpaired electrons presentin ‘d’
complex ions.

a) [Fe(CN)gl*

b) [Fe(CN)gJ3-

c) [FeFgl®-

d) [Zn(NH,) ]2+

e) [Ni(CN),J2-

ROCSREEBT 2O 3T, 000 BRI HOFErOr F00308 o0t o

pounds write the number
orbital of the central metalion in the following
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4. Give the synthesis of pyridine by Hantzsch method.

B0k DI maw& ROB2RIY TR BRR0.

P

35525/E 250

5. Using EAA how do you synthesize i) Ketone ii) Carboxylic acnd ?
EAACDR) eumodmena 1) sumes i) saumrs0e ey dent Aodeamnged 2

rotational spectrum ?

6. How is bond length and moment of inertia of HCIl molecule determined from

3E0r0 BRedBO0T 2600 0033 202 W, mds:@ et 5omLEB0I0Ee0 7

, 7. Draw the phase diagram of KI-Water system and calculate the number of degrees
| of freedom on curves, areas and eutectic point using reduced Phase rule.

; TPLRRO0 03T -RCOT BRY B30 2eR Seasous3, 200000 TR Fee3T

SECTION-C

mﬁ—nj

Solve any four of the following :
B3 FINT WeFom TV WRRO:

8. With respect to [Co(en),Cl,]* complex ion, write
[Co(en)s C|2]+ Doseror LI0SIVNR AOLIOHATIOS
a) Omdatnon state of central metal ion
$eoms, em 50NV LUFTF €D RSO
b) Coordination number of central metal ion
oo BReF 903NV Sdremoﬁ_ A0a3 03089,
c) IUPAC name of the complexion
Zoberar eOIRAT |UPACTRT,
d) Geometrical isomers
msoda ZRPONNTR, =03
omers for Cis form only
—’ﬁ w3 fumoﬁrﬁeﬁﬁa 250000.

e) opt|cal is

NNN

?Oojomdd o @dd@ T, desd, %e:& mm 0300L385° 20T eié ING.

(4x10=40)

10
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9. a) Discuss the constitution of Nicotine (synthesis' notneeded). }
PR e20mihss 820 wiesr a0, (HoBsrod ez sdone)
b) Explain Hofmann exhaustive methylation taking pyridine as example.
ORI R RN b0 S RS AT Q053 OO 000, (5+5)

10. a) Explain vibrational spectrum of simple'harmonic oscillator.
" RO FonE omneeEa erand so0mdE Cretza) DTOLD.

b) The rotational spectrum of HCI showed that the series of lines are separated
by 20.6 cm™". Find the moment of inertia and the inter nuclear distance.

[Given At. mass of H = 1.008 amu, CI = 35.5, N, = 6.023 x 1023 and
C=3x10"%cm.s1 h=6.626 x 10-27 erg. sec.]

SRS BeRodromodeens, HCIR W, 47,333 0% 205P0ZT ForBEOY,
HCl & boes dnetode3g) oy B3 e502520.6 om-! 0, 80e0833, (5+5)

11. a) Write any five principles of green chemistry.
| A TR tieso3 0 38,y 1aewd.
b) Write applications of silicones.
AOBRETN goﬁmeuwr\’#dg‘ :Neloublo}

12. “a) Compare the basicities of Pyrrole, Pyridine and piperidine.
OO, 2005 S &R Y BERytoldan ek SRas,

(5+5)

b) Explain the possible normal modes of vibrations in
i) Water if) Carbon dioxide
i) Qecd i) oo @ &% BEE evotmnes GG, RO, FOT Oede),

DJORO, (5+5)
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Reg. No. R

V Semester B.Sc.3 Degree Examination, November/December 2017
(Paper — I) (Fresh New Syllabus) (2016 - 17 Onwards)

PHYSICS - Il (Optional)

Time : 3 Hours Max. Marks : €0

Instructions :  Simple calculators are allowed for calculations. Write intermediate

steps.
efg;’/f%fdg TR0 T agc;%d (S Xion ;@’.a’dgw':»"aicmza;atm gosC
aa?ﬁdfug 2I0020.
| PART - |
won — |
1. Answerany ten questions. (10x2=20)

" a) State uncertainty principle.
CAUTTeN 33,330, Tewd.

b) Write any two applications of Laser.
- S0 s DR GVEodRennYE) wIcwoD.

c) Whatis degeneracy ?
IR 20BTe0 9

d) What are eigen values ?
20N ISR 0T ?

e) Write any two differences between normal and anomalous Zeeman effect.
RORRT, T e5R0Ns DYPET® TOFRTING TR FTLANT L.

f) What are antistokes lines ?
&5, 063R57 | Besdrish owdesd ?
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g) State the selection rule for rotational transition.
oy eoed 23 2BCRFROIRNLD WHRES 303, aojododégi BePO.

h) Write Bessel's differential equation.
VRSN RS0 #@oeédeaaiai% W3020.

i) Calculate Larmor’s processional frequency.

Given : W =2x10"1 rad. sec™!.
T RT’S TOYERIED TOTT0F 6@&&
33: W =2x10"" rad. sec™.

j) Calculate the interatomic distance of a diatomic molecule.
Given : | =1.6 x10747 kgm?, ;1 =1.6x10%"kg
8, 26033 0TIC 30203 TORIER 08T FOBIEROID.
B3: |=1.6x1047 kgm?, 1 =1.6x10Z'kg.

k) The period of harmonic oscillator ih its ground state is 1x10~3 second. Find
the zero piont energy. Given h = 6.6x10734 JS.

TR T LS0TNCOTT 53¢ R0 533 z;iraé’e}de?q 11073 B3ows fatsaaﬁ Eira:;s
29023 FodR) BorBEROWD. TF: h = 6.6x10724JS.
) Prove that Z’o n(X)= -

iF’n(X) =5 1 == Q0D AWHRO.
Z -

PART -1l
wont =l

Answer any four of the following : (4x5=20)
=t Eovipinjianiateln) OO, Spclodiiol

2. Describe the diffraction of electrons at a single slit.
VIR ne 385003 08 2esdd BoRAD Fo3RENOOT JeF 0.
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3. Give the physical significance of wave function.
9303 POTIE 1Re3 OB, RGO
d, .

4. Explain L-S and J-J coupliﬁg schemes.
L-S &93) J-J Rocdnenny TR, 08 HTWORD.

5. I'n CQ molecule the wave number difference between the successive absorption
lines in the pure rotational spectrum is 384 m~1. Calculate the moment of inertia
and the bond length of the molecule. 10)

Mass of C12 atom = 1.99x1026 kg
Mass of O16 atom = 2.66x1026 kg

h=6.625x 10734 JS

CO e26053p0TT Ebd 23000 Bredd e’ N einfpctelorte 20eTRBO3Y Tezdcddd,
384 m~1 QTR e:em&)af P0r0 WA, TN LIRS ema’ R BRI,

- 88: C12 e300 BB 00d= 1.99x1026 kg
016 eagoonds 008 = 2.66x10726 kg
h = 6.625x 10734 JS

6. Calculate the wave length seperation between two component lines observed in

normal Zeeman effect.

Given : Wavelerigth of incident light = 5500 x1071%m

T, __=1 75x10"'ckg™

Magnetic field=0.5
@mmdwomd es0nBRekT Sedne SBINT 0oMo30

BRI, OPEIT B
0RRCNO.
033 : @I Seor Gead sdomosd= 5500 x1071%m

| 11 -

c«%
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7.
i[x". J(x)]= X" _ () om0 mRRO:
dx
pART — I
evont — I
Answerany four of the following : (4x10=40)

B3 BINS O3RRTOETR OO, em§ D20:

effect ? Derive an expression for the Compton shift.

8. What is Compton
= wd#&)aeédsad;ﬂglemégm.

9. Write gSchrodinger's wave

10.

1.

12,

. wofoﬁodog DORXO.

What is Raman effec

TR DOFR) 0BT ? O 4D
equation for linear harmo

expression for energy of harmonc oscillator and hence
quantized. Explain the concept of zero point energy.
RRROT® 063 ROEBTEIT 208 RN L0w3PETY, 2030000, RTH RONS e30T3RCOTRD

47 e0g30RQWO000 o8y B0 B30 DU, NG 00 BREORD. BT, WOT FFOD

nic oscillator. Give the
show that its energy is

Give the quantum theory of normal Zeemah effect.
RORIT, OPETT® ORI T,00350° TR OBHI BRRD.
t ? Explain Raman effect on the basis of Quantum Theory

om® DomoRd H0EBeR) 7 7,08 RR B2 TOBOT® DVOFFIWITR, OO
. >) ;

Derive the orthogonality of Bessel's function.
WRe FoIeA SERFRREIOODR), 3 S0,
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V Semester B.Sc.2 Degree Examination, November/December 2017
Paper - Il : CHEMISTRY (Optional)
(Old-Repeaters) (Before 2014 — 15)

Time : 3 Hours ' Max. Marks : 80

Instructions: 1) Allquestions are compulsory.
D) JIO FEHAD
2) Answerallthe questions in the sameanswer book.

QDD QUIO/TSV 2.083C V0 T TN, L)TON0.
3) Draw neat diagrams and give chemical equation whereveris

necessary.
SO SRR FiE0 ToTOOVIE AR IR &858 £oR0.

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

w650 BT, UBORD : '
1) What are alloys ? Give their significance.
Q0T BReBrTordesd 7 SRy TRV BNIR) ZRRO.
2) Give raw materials for the composition of portland cement.
TPeEa®F R0 23008 BOTD Fo03ReRs w3 S0IWITN 3eTNTORN émw
SRR, BRRD.
3) What is white lead ? Mention its use.
2© 268 0T 2 T3 wumodeen SPR0.

4) Mention advantages of gaseous fuel.
500 QERNY SRIBRONTR), YeedRO.

5) Suggest any‘two applications of LiAlH,.
LiAIH, CIRTYTOTTR TR dm%md NUTOSRENNIR), RRUIR0.

6) What is parent peak ? Give an example.
260063 QEF NOTTER> 7 YUTHTES IRR0.

7) Whatare thermoplastic polymers ? Give example.

BRRF CETRAT FPORITT 0B ? QUTHCTS BRRO.
P.T.O.
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8) Mention the classification of dyes.
Beor e DONTEBI) S0eSeDD.
9) What are reversible cells ? Give an example.
DRODFRRRVRD 2eBRForBeRd 7 BT 3RRO.
10) What is salt bridge ? Give its application.
OO, U, 0mBeRd 9 680 cuBodRennds) 3@,
11) What is corrosion ? Mention the different types of corrosion..
20B2BBNT POTBER ? DKRWAROHOVID 233 1363 AFMTR) SV DO,

_12) What are liquid crystals ? Mention their applications.
T B3I 20336 9 TR RIS wﬁo&meﬁﬁ%& W SIYJR0.

Il. Answer any six of the following ; ’ ( (6x5=30)
ojsa@c:addra ed% YVBORD:
13) Discuss the applications of non-ferrous alloys.
3 5?%9@ 0T WJERCTNG emdoﬂmﬁr{#s% W3R,
14) Explain the manufacture of carborundum and give its applications. R
SOt Torma® So3RORPTI) V0% 983 BT svmedeenzis Sox.
15) What is calorific value of a fuel ? Mention the requirements for good fuel.
[OPIE 59, BRe0SE” 39¢; 0TTBER 7 2,03 wodoTens eﬁdejsééﬁ#&q TePD.
16). Write the mechanism of reduction of aldehyde by using LiAIH 4
LiAIH, & wﬁoﬂmer{md eﬁ@ﬁjw 333 @);3)0330303% O3R0&3s agsm;ﬁ SENEEEN o/ovee)
17) Mention the princi'ple' of mass spectroscopy: Discuss Mc Lafferty
rearrangement with respect to butyraldehyde. |
Rope FonBOTRE 33, S90. BT T OD BT HIF LI, FOIRA WAL’
OB RO PO

18) What are azodyes ? Give the synthesis of congored.
B¢ REDFTIED QORTERI 9 TOONRETTE T N LRes SRRO.

19) Derive an expression for the-EMF of an electrolyte concentration cell with
- transference. | .
ATOBCRS, DT T, T300ED 3ReIE VY, TT WOF ARZTIY RO,
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20) Discuss the determination of pH of a solution by using hydrogen electrode.

DIV @doa’odoab WOBTD ) )T eVEodReNR Ber BoRd LBOXVNO aowdab
?,3239' :ite)

21) Write a note on fuel cells and mention their applicationS-
QOGS BB oees WS 20BN R LN LT3R NNV T, TR0

- Il Answer the following : (5+5=10)
FINSYner cuzor0: '
22) a) How is port-land cement manufactured by dry process ?
a;':’peés‘rcr%ow &dsowﬁg{ %ED DTOIROT BeTt S0LRORARD ?
b) What are explosives ? How is gun powder prepared ? Give its uses.
RRFLBNTOTTeRd ? N DB Tert 03ROGO 7 W3 LUTOIRENTTR)
SPR.
IV. Answer the following : ' (5+5=10)
FINTRNER LS00 :
23) a) Explain the free radical polymerization with its mechanism.
e o%&%@f a’ya@do%ﬁes’a‘d 0T IRXOT) DZORO.
b) Write the synthesis of :
i) Alizarin
ii) Malachite green
R0 ¢3S WOo0D:

) e2OTY0°
ii) PRI’ N

V. Answer the following : (5+5=10)

FSASYnen wu3R0:
24) a) What are potentiometric titrations ? Write a note on redox titration.

21353 Do3od SLREBTL Q0TTER 7 LT Q30D TF a’é.sfoei?dsaa’ Wi, E3363

WTBo0. o
b) Write a note on applications of liquid crystals.

O3 35N QVD e 03RenT Wi €363 WBAWD,
D7 e
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Reg. No.

V Semester B.Sc. 3 Degree Examination, Nov./Dec. 2017
PHYSICS (Optional)
Paper —1| (Regular-New Syllabus and Repeater)

Time : 3 Hours Max. Marks : 80

Instructions : Simple calculators are allowed for calculations.
Write intermediate steps.

cfg’n’gfag SRBEYD DD mey, Ies30* eI R eATEITITIO
a’)goa‘o’ 5’03’/;’9’&2 2200208,

PART - |
on -1

- 1. Answer any ten questions :

(10x2=20)
Bezon &) e‘é,é’?[fﬁ?ﬁ SVSORD.

a) What is meant by configuration space ?
DR TTTROBSER

b) Write an expression for the generalised force.
AORNT, WO m_gojoag W3O,

c) State D’Alembert’s principle.
B 8o F S IZT[I), SVR0.

d) What is meant by Central Force ?
FeoRead WO DOTTERD ?

e) What are dangling bonds ?
3,07 AOT WOTND DOTBERD ?

f) What is inertial frame of reference ?
w3, Tooms o LRBYeTEeR) 9

g) State Keplers Second Law of planetary motion.
NENY B IFT°T FTESeD FeZTTY 90,

P.T.O.
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h) What are filters ?
BReENSoTTe ?

i) What is a zener diode ? Draw its circuit symbO-L- 550
BERO® B030e* DoBTeRd ? W3 ébd%sj/od@ mo30F W
J) Mention the units of the h-parameters. | o
h-22,250ns aﬁdsadﬁ@aﬁ;{ 89R0. . 3 o |
; it mass of Na atom s
k) Calculate the reduced mass of NaCl molecule in a.m.u. if m

is 23 amu and that of Cl atom is 35 amu. IR EROOR
RReBOTT OSBRI FFoa3050 23 amu @B TR B
T oedes0 35 amu: eNTY, ReeRCHRT FRESTE'S N3 o80dRY, a.m.u.
IR S0,

) Calculate the amplifier gain of the positive feedback amplifier, when positive |
feed back fraction is 0.001 and gain without feedback is 120. i
YIo* BpemsS 0.001 RmE TN PO® FoewRso T%3 1S 120 AN S x
BREFBES 1§° FomEBOID. |

PART — I
gony — I
~ Answer any four duestions X (4x5=20)
- e ey T evgdRo : '
2. Set up a Lagrangian equation of motion for linear harmonic oscillator.
TR, 00T ADEBOLTY, GVEodeNd ATY FonE Bo@pewRs 1okess
zﬁé&:e@dwa’*’mﬂ R;cg)w@;%o.
3. Derive an expression for the relativistic length using Lorentz transformation

equation. _
TS TODSF T #&oeédwa’a’g{ VT3 RCNR meﬁeg emt§D '&)6303” SUBORRY
2 320, ' %
D
4. With a neat circuit diagram, explain the working of phase shift oscillator
%), Wgheotnt TR, B L0TREVBE FIODF DEOIBI), OO,
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5. The period of earth is 365.25 days and that of Venus is 224.7 days. Find the
ratio of the major axis of their orbits.
e

< =3 8STST = 5 =
R0 ETSTRL365.25 B3R Tre T2E SxEr e 224.7 031mAGT, 30
- o

) dt
TINY D00, £INT LT LeRDHa0.

-~
=

6. Two bodies are moving along a straight line towards each other with a uniform
velocity of 0.9C and C respectively. Calculate the relative velocity of approach
between them.

Given : C = velocity of light.
ST IR wote ATLTeasodd) LBEoN TR SR WET

-
Ly

p—
j:_’: s I o .
o > ‘ : -SC < 2=<2 [ S 5 S N o =J > - 3
NOY_ BORES, =i Fwea= 00D ARTT N2

7. -For the circuit shown in fig. find the current through zener diode.
B3 39NTT RoBOTY0 BPFT BRI BRES BB BB, FoRERAWD.

. I?S = 5KQ
I i

12V V=8V 7 R, = 10KQ

L

PART — Il
e | [

Answer any four of the following (4x10=40)

23R e300 :

T P TINSN YU
What are constraints ? Explain different types of constraints with examples.

8.
s oTied eomdem 9 LIETR At K 1S oA duregnesy H[0%e.
9  State and derive Keplers first law of planetary motion.

- > P o, P R S | B8 o= Y -
)odd Deded 52 -~ f".'\') = )(b‘-z ;5‘.‘-_,/ |J, ) :J' 35 S ):\JJ ST 2y s e 2 =3tz b
éeﬂ.,d:‘) 2 5@‘ ‘4:7 &JJ.J ~ A E¥A \-J.A.A? Ndw@ﬁJo.
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10. Deduce a relation for the variation of fnass with velocity. |
B3, 00803 BeRtERoR WRLHRS RowoRH Gugeds) ¢3,320.

11. State and prove Thevenin’s theorem.
RN 'wjﬁaeo'bddgl 59, SRR, AOPRO.

12. Distinguish between n-channel and P-channel FET. Explain with neat EGRL

diagram the determination of FET parameters.
n-8pn e P-8nvn FETRY S@08 35yR sed. $omm HuRomt tigtinodn
FET @mdﬁejg ForRIBBOZ0T Todeen DOXD. '
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SN WIS W

Fifth Semester B.Sc.2 Degree Examination, November/December 2017
MATHEMATICS (Optional)
(Repeaters) (Old Syllabus)
Paper - Il : Dynamics and Calculus of Variations

Time 3 Hours Max. Marks : 80

Instruction : Answer all questions.

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

1) Prove that radial velocity is equal to the transverse velocity for the curve
r=€-

2) Write the expressions for the tangential and normal accelerations.

3) If radial and transverse velocities of o. particle are Ar® and ud® then find the
equation to the path. )

4) Define central force and central orbit.

5) If the path of central orbit is r2 = 2ap, then find the law of force.

6) If a particle is projected from a point on a level ground with velocity of 38 m/sec
at an angle of elevation of 30° then find the time of flight.

7) Define horizontal range and whenitis maxirrium.

8) State Newtons experimental law on direct impact.
- 9) Define “Geodesic” and whatis geodesic on sphere.
10) State fundamentél problem of calculus of variation.

11) Solve Euler equation when ‘f is independent of x.-

12) What are isoperimetric problems ?
P.T.0.
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ix of the following : X ration
h e sothatits tangential and norms.lne:jc’::r?elecuwe
ea(;l:/rglilclty of the tangent iS constant. Fl :

| - rse vel
14) Derive an expressions for radial and transve

15) Find the differential equation of central orbit IN pedal f‘ . ) .
ction making an angle ‘6’ with the honztor_a i .d
and (X, Y2) referred to horizonta 2N
nt of projection then prove tha

13) Apointmovesina planI
the angu 3
are equal and d cities.

orm.

16) A particle is projectedin a dire
passes through the points (x; Y1)
vertical axes through the pol

2 2
tang — x2y1 ~ X1 y2 .
X1X2(X2 - X1)
oving with velocities U and U’

ge their velocities after impact.

_ e PRV
18) Find the general solution of the Eulers equation for the integral _[ y dx.
‘ a

17) If two equal and perfectly elastic spheres m
impinge directly then show that they interchan

19) If a cable hangs freely under gravity from the fixed points.'T-hen to show that
the shape of the curve is a catenary.

20) Find the extremal of the functional.

1ly()] = [ [y —y? +4ycosxldx y(0)=0,y(m) = 0.
0 " .
11l. Answer any three of the following : ey ‘ (3x10=30)

21) a) Derive an expressions for tangential and normal velocities.

b) A particle moves along a circle r = 2acos6 in such a way that its
acceleration towards the origin is always zero. Show that the transverse
acceleration varies as the fifth power of cosecf.

22) a) Derive the expression for velocity of the particle at any point Of‘cemrau

. 2
orbit in the form v2 = hz{(%g) +u2:| and also show that Voc-1— E

p:

b) Aparticle describes the curve "= a"cosn8 under a centr- |
) entral f
the pole. Find the law of force. orce towards
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23) a) With usual notations prove that y = xtano - 202 costa

b) The angular elevation of an enemy’s position on a hill ‘n’ fe(—?t highis .
Show that in order to shell it the initial velocity of the projectile must not

less than \/hg (1+ cosecp) .

24) a) Find the loss of kinetic energy due to direct impact.

b) Two balls of elasticity e, moving in parallel direcjtions with e‘qugl momen't'ellI
impinge. Prove that if their directions of motion be opposite they Wi
move after impact in parallel directions with equal momenta.

25) a) State and prove necessary condition for an Euler's equation.

b) Find the extremals of the isoperimetric problem.

Hy()]1= | 1 y'2dx giventhat | ydx =0, aconstant.

Xo

E

g e e
T T e R A ¢
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~ Fifth Semester B. Sc 2 Degree Exammation NovemberIDecember 2017
‘ (Repeater)
. MATHEMATICS (Optional)
| Paper — Il : Numerical Analysis
Time : 3 Hours | | . - | Max. Marks : 80

Instructlons 1) Answerall questions. ‘
' 2) Students are allowed to use scientific calculators.

5 Answer any ten of the followmg (10x2=20)

1) Explam briefly fixed point iteration to flnd the real root ofthe equatlon f(x)=0.

2) Find the real root of f(x) = x3 — 9 +1 in [2, 4] usmg Bisection method intwo
stages. s AL : ;

- 3) Solve by Gauss ellmlnatlon method
- Bx—-2y=25 :
10x + 8y =35
4) Explaln Gauss Jordon method to solve the system of linear equations.

'5) ProvethatE =1+ A
- 6) Evaluate A (tan ax).
- 7) Evaluate AS [(1=x) (1-2x2) (1 + 3x3)] |f h=2.
' 8) Write the normal equation of the line’ y=ax+ b.
9) State Newton-Gregory Backward mterpolaﬂon formula.
10) Write the formula to fmd the first denvatlve usmg forward drfference

4 ™ | | (3 th |
11) Evaluatef e" dx ysing Simpson's | ¢ | Rule.
| ) | .

[ "Hx)dx

12) Write the Trapezoidal rule, to evaluate
| | P.T.C
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I, Answeranysrxofthefollowrng - - | s (6x5= 30) -

13) Findthe real root of the equation xe" = COSX by secant method correct to four
decimal places :

14) Find the real root of the equatron x4 -x—9=0by Newton Raphson method
- correct to 3 decimal places. :

15) Solve by Gauss elimination method 2X+y +4z= 16 3x + 2y +z=10;
- X+ 3y +3z=16..

16) Solve Gauss Jordon method
x+2y+z 8;2x+3y+4z=20; 4x+3y+2z—16

17) State and prove Ne\Arton-Gregory,fonNard interpolation formUIa.
18) Find the missing terms in the following :

x| 1128 |4]5
y|25]-149]-]81

| dy . d?
19) From thetable given below, find ——-and F atx =1

Tx[i[2]3[2 ][5 ] 6
y |18 [27 64125 |216

'2 0) Express the function f(x) = x* — 12x3 + 24x2 — 30x + 9 in factorial notations,
the interval of differencing being unrty Find A% f(x).

III‘. Answeranythree‘fullquestlons. . ' ‘ ' (10x3=30)
- e f(x,)
21) a) Derive the Newton-Raphson's formula x,,, = x, — —f'(—xs

. b) Find the root of the equetion sinx = 5x — 2 correct to two decimal places
by iteration method.

22) a) Sol've by Gauss Jordon method.
a,X + byy + €z = dy ; agX + bpy +CpZ = dy ; 83X + bgy + 3z = dj.
b) Solve by Gauss-Seidal iteration method. .
7% + By —z =B85 BX + 15y + 22 = 72; X+ ¥ + 54z = 110,
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23) a) Iff(x)is a polynorhiamf nth degres in’ + then prove that A" f(x) is a
constant and- AM4f(x) = @ o | -

b) W'th usual notations, prove that
. ’ X2 ) 3 ) u .
A ex‘[ug + XAUO,-'*"EAZUO +X§‘—A3u0 +....]=40 +_L1£1TX+T22—|X2 +....
E o4) a) State and prove Lagrange's interpolation formula for unequal intervals.

b) By the method of least square, fit the straight line that best fits from the
following table. ‘ ‘

x| 5 |[10|15|20|25
y |15 19|23 |26 |30

) -~

. '. | (e t : ‘
25) a) State and'prove ‘General Quadrature’vformglafor equidistant ordinate.

'_dx : i ! yrd le dividing the range into six
; , - n's ruie ai C
A ate |- 7 using SImpso 3 _

equal parts.
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