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V. Semester B.sc 3/B.sc 4 Degree ]i'i;am'ﬁl;'tion, Nov/Dec. - 2019
MATHEMATICS (Optional)

Real Analysis
(Regular/Repeaters - W.E.F 2016-17)

Paper : 1

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

B e e W a———

1. Question paper has three parts namely A, B, C.
2 Answer all questions.

PART-A
Answer any TEN of the following: _ (10x2=20)

a). Define norm ofapartition. If P = {1,1.3,1.5,1.6,1 .9,2} be apartiﬁon of[1, 2] then find norm of
P '

b)  Prove thatevery constant function is R-integrable.
) If f € R[a,b] thenprovethat |f| e R[a,b].

d)  State Fundamental Theorem of integral calculus.

L=
~ )  Provethat =

j‘Sinxzdx

L Test the convergence of ~(|; W W

g)  Separate the following integrals into proper and improper with justification.

1 . ; ) e k
Sinx v ay e
N dx £ oo
) -(!‘—x' u)'Jl._ LT
h)  State Dirichlet’s Test for convergence of improper integral.
i) Define Beta function. Write the following integral in terms of Beta function J- Jl— dx
A 0 X

P.T.O.

e e e = —
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j) Prove that I (log J dy = I_ 1§k . ' X ,‘
dxdy
k
) Eva.luate _[ I \/ 5 \/1
152 JE o ' . |
D EvaruateH | e | | | o
) 00 0 _ 3 ; ;‘
!
| ~ PART-B ‘
Answer any FOUR of the following:_ ‘ ' ¥ ol N (4x5=20)
2. If feR[a,b] thenprovethat m(b—a) SI_I(p,f)S]'f(x')dx <I(p. f) SM(b—a).
» 3. Iff and g are R—integrable theri prove that fgisalso R-integraﬁle.

dx
4. Testthe convergence ofmtegralJ. B a)

2 II‘/2
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Qi sia)l 8 Stafé and prove Wiestrass form of sepond mean value Theorem of integral of product.

2 3

: : B
b)  Proveby ﬁrstmeanvaluetheoremthat 5 _‘; 3 +2Smx =

C I

10. a) Iff(x) and g (x) are posmve functlons on [a,b] andamad () =1, where ‘a’ being pomt of

 infinite discontinuity and / ¢0,'l #oo thenintegrals j f(x)dx and Ig (x) dx converge or diverge

: together.

b) Prove that j e £Qs bxdx,a> 0 is ébnw};ergént using Abel’s Test. -
. i 0 )

X 1

11. a) _Provethat\_ m+ {:‘ [— andhence ﬁnd( \_

_Zr'_
1200

b) :Provethat j‘/—_—da [Jf——
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~ V Semester B.Sc 3/4 Degree Examination, Nov./Dec. - 2019

MATHEMATICS (Optional)
- (Regular) ‘
Paper : IT - Numerical Analysis
- Time:3Hours i | Max'immhMarks:80 :
Instructions to Candidates: R : : |
| 15 Answer all'questions.‘
DA

Students are allowed to use scientific calculatdrs

; | PART A
Answer any TEN of the followmg questlons ' (10X2‘20)

a) Fmd the real 100t of 3 _7 x+ 5=01n[2,3] by blsectlon method n two stages :

' b) : Explam bneﬂy Iteratlon method to find the real root of f ( )
c) Wlth usual notatlon Prove that A S
d) Ifu0 =3 =12 u2 =81 u3 =200,u, =100 u5 —8 ﬁnd A5
AL Evaluate Am (1 ax)(l bx )(1 ex )(1 dx* )where/h'=l

) Wnte the formul 0 usmg forwa:td dlfference
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| PART-B
Answerany FOUR of the following:
Explain the Gauss-Seidal method to solve the equations qx+ by

ax+by+tcz=d,.

’

)
£

o L §

>

@x5=20)

Fezi=dy a2x+b2y+622=d2,

3

Express f (X) =11x* +5x° + 2x* + x =15 and its successive differences ir_l a factoria.l notations,

h=1.
: 4 : 1 rd
Bvaluate Ie"dx by Simpson’s (gj Rule.
y 0 ; :

State ar'ld’prove Newton-Gregory F orward interpolation formula. -

dy

y-x

Determine the .va;lue of y when x = 0.1 given that y(0)=1 aﬁd o =_x using E_ul¢r mpdiﬁed _

dx
method. |

Solve yx+2‘—3yx+'1—4yx_.=3"_. g f T |

: Answer any FOUR of thefoﬂovvmg 2 e

Derive the New

it

@00y
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o
'b)  Find /(0.4) and £"(0.4) from the following table.
L |
| £09 ¢ | 110517 | 1.22140| 134986 | 149182
L) 'ExplainPiéa;dsmethddtqsolvethe'gquaﬁ‘ond—y—:’

il = i (xy) w1th initial cOnditioﬁ y(.xo).= Yo

dx

b) Usmg Runge—Kuttamethod of 0rder2 Fmd y(O 2)
P Ot

| 12. &) ) SOIVB yx+2 +4yx : (Slnx)zx o

A b) Sowe J’f+2 7yx+]+10yx—‘124x it e
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V Semester B.Sc. 3 Degree Examination, Nov./Dec | 201
PHYSICS (Optional)

0657681

~ (Repeater)
Paper - 11

Time : 3 Hours Maximum Marks : 8
Instructions to Candidates:

1) Calculators are allowed for calculatlons

2)  Write intermediate steps. -

PART -1
- (10%2=20)

y Lo o Answer any Ten questlons

e 'a)' Whatls populatlonmversmnmLASER
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(4%5=20)

PART-11
Answerany Four of the following.
2. Tllustrate uncertainty pnnc1ple by dlffractlon of electrons ata single slit.
3. ' Deduce time - independent Schrodinger wave eqqatlpn,

4. ExplainLS andjj coupling.

e R

5. Provethat_ i n(%) n.,l(x) e

6. Calculate the Zeeman shift observed inthe normal Zeeman effect when aspectral line of wavelength
: 5400 A is subject to the magneuc field of lT

Uo alculate the wavelength of x - ray scattered at 60° from an electron if the frequency of the incident
»rays1s 5><103Hz ,

PART-III ;

(4x10=40)
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Reg. No.

)

MATHEMATICS (Optional)
(Dynamics and calculus of variations)
(Regular and Repeaters w.e.f. 2016-2017 New Syllabus)
Paper - 11 |

Time : 3 Hours

Instructions to Candidates:

1.

Maximum Marks : 80

Question paper has 3 parts namely A, B and C

2.  Answer all questions.

L 1.  Answerany Ten of the following:

a)

b)

g)

A

PART - A

(10x2=20)

If the angular velocity of a point moving in a plane curve be constant about a fixed
point. Show that its acceleration varies as its radial velocity.

- dv
Show. that tangentlal acceleration of a partlcle moving in a plane curve is V— O

A particle is projected with velocity u, making an angle ¢ with horizon. Find the
time of flight.

Write an expressions for latus rectum and vertex of the parabola traced by the projectile.

Prove that if a smooth sphere impinges obliquely on another smooth sphere at rest,
then later begins to move along the line of centres.

bala
Find the law of force, if central orbit is ? = T 168

Define the terms
i.  central force :

ii.  Central orbit.

Find the extremal of the functional J:: (x+y)ydx

P.T.O.
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when fis independent of x.

i)  Findthe solution of Euler’s equation

j)  State Brachistochrone problem-
k)  Define Geodesic and what is Geodesic ona sphere? A

1) Deﬁne isoperim,etric problem.

PART-B
o (4x5=20)

I Answerany Four of the following.
2. Apointmoves in a plane curve such that its tangential acceleration is constant and mz.ignlztll(.ie
of the tangential velocity and normal acceleration are i constant ratio- Show that the Infrinste
equation of the path is of the form S=Ay?+By+C- ’ '
ata distancé <5° with velocity.

3.  Thelaw of force is yu’, aparticle is projected from an apse

e quthatequatlonofthe orblt;s FCOS-2-=(1. ;

ctimpact of two smooth spheres and also find

motion in case of dire

~anc3ther smooth sphere of mass 2 m at rest, the
line of centres at the moments of impact. Ife= -

egral g L 2———a5ch';}/2 w1th end

s
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1. Answer any Four of the followi;lg.

8.

10.

11.

12.

a)

b)

b) -

35539/E390/42539

A4

PART - C

(4x10=40)

Derive an expressions for radial and transverse velocities and accelerations of a
particle moving along a plane curve.

A particle describes an equiangular spiral ; = 4c¢ in such a manner that its accelera-

tion has no radial component prove that its angular velocity is constant and magnitude
of the velocity and acceleration is each preportional to r.

i ) d2u
With usual notations prove that F=hv (gg "'”].

A particle moves in an ellipse under a force which is always towards its focus. Show that
law of force is —5 . ; ‘
"

Find the equation of path of a projectile.

A ball is projected so as just to clear two walls, the first height ‘a’ at a distance ‘b’
from the point of a projection and the second of height ‘b’ at a distance “a’ from the

a* +ab+ b’
+b

point of projection. Show that the range on horizontal plane is

State and prove necessary condition of Euler’s equation.
Find the curve passing through (0,0) and (7[, O) along which the functional

jo” ( y+ 2 ysin x)dfc an extremum.

~ Show that geodesic in an Euclidean plane is a straight line.

Prove that the sphere is the solid figure of revolution which, for a given surface area

S, has maximum volume.
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A

A% Semester B.Sc. 3 Degree Exammatlon, Nov./Dec. 2019
' PHYSICS

~ (Optional) (Fresh New Syllabus 2014 15 Onwards)
Paper - 1
(Immediate Repeaters) §

Time : 3 Hours - e ' | ‘Maximum Marks : 80
Instructions to Candzdates. ' ' o

S1mple calculators are allowed for calculations write intermediate steps

| PART-I | \
1. Answer any Ten questlons 2R l e T ) | (10><2=2ll)
| ‘a)  Whatis degrees of freedom? | ' A |

b) | ‘What1sboundedmot10n‘7

¢)  Whatis quantum computmg‘?

d),l. ~Ment10nrelat1v15t1cmassfommla. |

e‘) : WhatlsTUF
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PART - 11
Answer any Four questions.
2. Explainholonomicandnon- hbiomfnic constraints with exampIes..
3. Stateand explain Kepler’s law ofniotion Deduce the second law.
4. Explain the working of single electrdn transistor.
5. Calculate the speed of the' particle of réét mass 3.33x107° kg whose kinetic energy is2 meV.

Using Norton’s théorem, Find the current in 10¢) resistor in the network shown below.

lon.

7. AHeartley oscillator has a capacitor of 250 pfand the inductance at each part of the inductance coilis

1.5 mH. Calculate the 6peraﬁng frequency neglecting mutual inductance between coils.

PART-TII

itk AnsweréanOHrOfthefOHOV\nng

»

(4x10=40)
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S Reg. No.

V Semester B.Sc. 4 Degree Exammatlon,, Nov./Dec. 2019 14
PHYSICS (Optional) ‘
(Regular) : ,
(Fresh- New Syllabus 2019-20 Onwards)
Paper : I

Time:3Hours _ . Maximum Marks : 80

Slmple calculators are allowed for calculations. Wnte intermediate Steps.
- BAmEL _ |
Answer any TEN questlons i Tt i i - (10x2=20)
a)  Whatis compton shift? '
b)  Whatistheaveragelife time of an atommametastable state?
c) State the orthogonal condmon for wave function.
d) ‘Whatis degeneracy? | L
e) Whatisspacequanﬁsation?‘

f)  StatePauli’s EXclusionprinciple
SO StatcLarmor sprecessmntheorem

bh)' Menuonthetypesofmolecularspecﬁa. : A e

| }1) Showthat 2 J (x) e (x) i (x)

i A
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~ Answer any FOUR of the following,

5 As

: : +1 : :
Showthat [ P, (x).5, (x)dx = 0, vim “n
Inan exlpi);::;ent Oni the study of Raman effect using mercury green radiation of wavelength 540 nm a
hnl‘{m;an? Eoivave ength 544 nm. Calculate the frequency & Wavelength of the corresponding antistoke
Oy e g 7 =

@ total Energy of electrons if there are 10 electrons in a box of size 10"° min 1 dimension. S
| PART-III 4 e ] i P@?;“

Derive aniexpression far i |  (4x10=40)
> il expression for de-Broglie wavelength. Explain Davison-Germer experiment fo PrO{fe v
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Q Reg. No.
L e | A6
emester B.Sc.4/3 Degree Examination, Nov./Dec. - 2019
CHEMISTRY
- (Regular and Repeater 2014-15 Onwards)
Paper - 11 (Optlonal)
Time : 3 Hours : : , % | Maximum Marks : 80
Instructions to Candidates: ' : '
1. All questions are compulsory.
DY, B,ZNH 3T 00.
2._ Answer all questlons in the same answer book.
DR, GUITNT) 2,003 V8T B FOY, W30A0.
R 3.  Draw neat diagram and give equations. v
Cllampinicit éofoab GVOECY) B=030B nuaé B, 2380000.
SECTION-A
| BT AD
1. Answer any TEN of the following. ’ - (10x2=20)

a) Whatare alloys ? Write composition of steel.

A3, eimeaﬁe}odéeab ? Nw"ﬁ a‘nfae)a:ira:% éb@oﬁaab wdowa.

b) ; What is glass v Mentlon its types :
B 20E3e ? =03 ©0 SRy 2300,

i c) What is tltamum whlte ? Mentlon one use.
5 B9 0BT 7 aba: edcs 2,02 emwoimeﬁ £
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42526/E260/35526 2) | ;
g) Whatisbase peak ? Give one example.
2,080 emmadsao&'aoaﬁ zieﬂ‘wa‘m DO,

h) Whatareazodyes” Give one example.

S} SearnSondem 7 ¥oo %WOTD’ VB0 W
n the terms mvolved init.

3o00.

i) Write BEQ equation and mentio
'BEQ "’&Dﬁd:@&i;‘b 2B eﬁdd@od) SO, DIOR.

j)  Whati is calorific value of a fuel ?
Qodﬁd 2] REONT aﬂa‘ao Q0T ?
k)  Explain homogeneous cataly31s with one example.
: T2508030 deﬁaﬁcﬁréoﬁ:z’% 200030 wmads@o&ao@ﬁ QROA.
1) Giveonecxample when K becomes equal to K. |
LOom mmade@odoab w3000 cdReen K DK, TOPNTT.
SECTION-B '
Qeen - 0

Answer any four of the followmg (4x5=20)

‘ 2 . Dlscuss two applications of (i) ferrous alloys and (ii) non-ferrous alloys.
) 03, ei.@ea aﬂ:»a) ifzbsade)d 208, SREBNY DO VTOIRENNTR), WO
p t land cement by dry process.

;‘ Q03 o @&méd&d Be9 ST

=
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10.

11.

12.

Answer any four of the following.

2

b)

TyAal) . * A= ~4a0

€) 42526/E260/3552
a8
SECTION-C
QTN -

(4x10=40
How is brass manufactured by electro-deposition method ? Give two uses of brass.

f&@ew@ BEPRTF VIO &BY 3ma~o@éomm Qe30R. 889F00 DT
emwoiraeriﬁeém WT0D.

Explam the manufacture of glass. Give the composition of Borosilicate glass.
F03R0ROR WIS, D[OR. WeeBRAOT MAS wmsm 280200.

Explam the theory of colour and constitution of dyes.

WEINY %mggoé ) DEIFTY FONTOID W D[OR.

Derive Michaelis-Menten equation.

SO BFEFT FRFOERY, 2BR.

Describe thé instrumentation of mass spe.ctroscopy.

DR BRES BIRTIE QTTTERT|Y, D[OR.

Write a note on varnishes and paints.

ITRE WY TS I} 2,08 T FOITY, WB000.

Write the synthesis of DDQ and hdw it is used in the Benxylic oxidation of tetralin.

DDQ Aog 52 100000 &35 L6, 055 £084 08 vt 593, 0 Loty R,

Deduce Vant Hoff’s reaction isotherrn.

0,00 o) B,88 0% ARDTRORY, e SABRATRD0 9

b)

Explain the steps involved in the mechanism of chain reaction with suitable example
QUTRBTECIR00T FTESE, 0303 037208,3 TBIeDE) 23T 3, 5,30NER) DTOR.
Derive langumuir adsorption 1sotherm

c:aoriznéc‘ BRTEHETONZOD 3 ab@wcﬁamq QTR VRAD.
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a9

V Semester B.Sc. 4/3 Degree Examination, Nov./Dec. - 2019

CHEMISTRY (Optional)
(Repeater and Regular)
Paper - 1
Time : 3 Hours Maximum Marks : 80
Instructions to Candidates:
I All questions are compulsory.
Y. @a‘g{ﬁ@m BE0NWIN  YVBORD.
2. Answer All the questions in the same answer book.
DD, FININR woWe YUZT ©,ToR) VSR,
3 Draw neat diagrams and give equations wherever necessary.

@ﬁ%ﬁé QDY DeET e-jée)é (O} xmeﬁo’s@r\’%ﬁm‘i 2)80D.

SECTION-A
DPN - @
1.  Answerany TEN of the following. : (10x2=20)
dems @y (10) Tyred B0z cvzomo.
a.  Write the [UPAC names of the following.
sonsner TUPAC SR0oRR) 8RB0,
D [Fe (CN)
i)  [Fe (CN)J"
b.  Mention the favourable conditions for precipitation.
| BRLEEST SRIBOOITTE R TIRY, 2T0WO.
c.  Whatishydrateisomerism ? Give example.
Gt | B3 e ARRS F2080DB ROBSER) ? YOTTI RO,
 d. Distinguish between organic and inorgaﬁic polymers. .
z,:;wwow 20BY ATBCED WIRT NS BOTIT ﬁ)eaz,ﬁabi-‘ﬁ@ﬁg{ QTOAD.

P.T.O.
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0, atlow
e.  Whathappens when furanis treated with acetic anhydride in preSCﬂCe of HN
' temperature? Write the reaction.
- ' oaa‘ @en
435 SR REGE HNO, o Ui dab, ST REE, T wRI

aamgd 20T BREFTeD WI00.

f  Write the structure of hygrine.

é N, eSS dwméﬁ :dsmesdsawao 2)30200.

g.  Howdoyoushow the presence of pyndme ring in Nlcotme

QBRI TG, 20RO adaddsa EPINCY) w@w

h.  Whatisketo-enol tantomerism? _
3eedne APRe’ ERERERIEDF0 DOTTER?

i Howdo youconvert EAA into mono carboxylic acid.

EAA oty spesne w805 gmbmd Ber BOBEFRIDD.

| What is a triple point ? Mention the number of tr1ple points in water systen.
82007 D0TTERD ? AEOT %@owgaw womﬁ@ﬁ DO WSOV

k.  Whatis zero point energy ? ]

m—s 20z 38 QOB 2

L' ; Whattype of molecules show v1brat10nal spectrum

90N dzj'*‘e"ao‘ Ager tﬂab 3@60@3&

(4x5=20)

TJob

= T
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4.

5 : .
owis Heteroeychc compound synthe31sed from dieithyl malonete. Q/ﬂ.—
B -3

B DedpeSerrnog B, ¢4 35° BO0TIE Bert SIRORIET ?
 Discuss the constitution of Nicotine (synthe81s notrequired).

BRI ONTAIS Wit zszsm (ROZFHFEODT) BRTIEA).-

The rotational Spectrum of HCL shows a series of lines separated by 20 8cm™. Fmd the moment-0f
nertia and the intermolecular distance.

[Given: At.wt of H=1.008, cl=35.5,
NA =6.023 x10%, ¢ = 3x10" cm. s and
h=6.626/% 107 erg. se. A

HCL 58200 23 R0 BRe&BTE) IRIF,ITN W3 DT 6’@&%@5 SBODS F;89,% 20.8 cm’!
TS, BRSO 5 DA CID R YOLTERERR,OT $03TaR, ORRBD.
(32 : H & =0xmee 228 1.008

¢l S TTRTERD BT 35.5,
NA =6.023 x10%, ¢ = 3x10° cm. s
080 h=6.626 x 10 erg, sec]
Draw phase diagram and discuss the apphcatlon of phase rule to Bismuth Cadmium system

roéfu@mdeém 238,13 HBCHROT VHT -5 q/ojoo wR anooSD 302 e‘DﬁbN W03 T3 5383
- Bﬁ?ro_

SECTION - C
i o ¢ oy e . awn-

_ Answ r-any Four ofthe followmg (4,(10:40)

geaar,s awi aﬁ:aé GVZ0R0.
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10. 2 EXplaln hofmann exhaustlye methylation taking pyridine as anexample &
_ OB, NVRIBTBOSIN SRBBROR T’ 'S RS0, 90T, @Gﬁd?@d&b &)dbf\:
'b)  Howis bond length and moment ofinertia of amolecule determined from the rotational SPeCtﬂlm_
| 2,000 23,3060 Tpedd E9P0T 207 598 3030 R0’ S5° faémrojnwm 3en
‘3@@&)6 2
11. a) Draw phase dlagram and discuss the application of phase rule to water system
A% eatnd 33 ,momocs 0w 3R TP 20 DR T ©TT Y,
L 3%% _ _ S
b) 'What is isor_perism‘? Explain

1) Ilonisation isomerism

i) Opticalisomerism

1n coordmatlon compounds with c.n. 4

| mnmeﬁaeafoo aodo"em ? emmadseo&ao@ﬁ e‘;)dbﬁ)b
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