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II Semester B.Sc.3/B.Sc.4/BSST Degree Examination, May - 2019
ENGLISH BASIC
Vibrant English (Regular)

Time : 3 Hours Max. Marks : 80

I.  Answer the following questions in a word or a sentence : 10x1=10
Who is the owner of the dog ?

How did the Lantin’s wife die ?

What are the bondages of the soul ?

Who was going to relieve Mangal Singh ?

Who was the professor who made a small telescope ?

What did the speaker find in the fisherman’s eyes ?

What is nationality of the narrator as mentioned in the passport ?

Who wrote the poem “The diameter of the Bomb” ?

What does the photograph symbolize ?

@ N w e wN e

=
o

Who is the emperor of the ice cream ?

II.  Explain with reference to the context one from prose and one from poetry : 2x5=10
(a) “I fancy it's General Zghigalov’s”.
(b) Ignorance is the mother of all evil, and all the misery we see.
(¢) “Madam” I warned,
“I hate, hate a wasted journey - I am African”.
(d) In the background there is a lake, and beyond that, some low hills.

III. (a) Who is Chameleon here and why does author call him so ? 1x10=10
OR
(b) Comment on human behaviour as presented in the story, the false gems.

IV. Comment on the “Hunger” of the speaker. 1x10=10
OR
“Telephone conversation”, is an example of prevailing racial prejudice. Show how
the poem presents it.

YRS,
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V.  Write short notes one from prose and one from poetry :
(@) The Emperor of ice-cream-a symbolic poem
(b) Behaviour of the crowd in chameleon
(c) Mrs Lantin
(d) This is a photograph of me - Images

VI. (a) Write the Synonyms of the following words :
(i) Request

(i) Change
(iii) Prohibit
(iv) Solid
(v) Entire
(b)  Write Antonyms of the following words :
(i)  Childhood
(i) Exist
(iii) Vast

(iv) Victory
(v) Exceptional

(c) Frame the “Wh” questions so as to get the underlined words as an answer.

(i)  Mr. Sharma is our new maths teacher.
(i) The girls are playing chess .

(i) Gita is working very hard .

(iv) My brother is a Doctor .

(v)  Anthony owned two farms.

VIL. (a) Draft a short speech (any one).

(i)  Terrorism (i) Water (iii) Pollution

(b) Draft an Advertisement copy for the sale of :
(i) Soap OR (i) Computer
(c) Prepare your brief CV for the post of a Lecturer in college.

-00o0-
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11 Semester B.Sc.3/BSC4 Degree Examination, May - 2019
MATHEMATICS (OPTIONAL)
(RCU Regular And Repeaters/RCU Fresh from 2017-18)
Paper - I : Differential and Integral Calculus

Time : 3 Hours Max. Marks : 80

Instructions : Answer all parts.

PART - A

1.  Answer any TEN of the following : (2 marks each) 10x2=20

(@)

(f)

(8

Find the angle between the radius vector and tangent at any point on the curve
r=a(l—cosb).

r2

Prove that P = 75 5> for the curve r=ah.
“ +a
. h i ds 12
or any curve, show that 7= —
y dé p

55

Show that the radius of curvature for the curve y=x%at (1, 1) is S
Define curvature and radius of curvature.

2
Y (x,.9) = (0,0)

Discuss the continuity of the function Flx, g)="y2% + y2 '

0 , otherwise

Y then show that xa— A= 2
x+y’ dx aJ

P.T.O.
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d
(h) If u=x2+y? x=al? and y=2at, then find —altl .
(i)  Find the points of inflexion on the curve iy = (logx)®.

3
()  Find the envelope of y =ax + T is the parameter.

(k) Find the reduction formula for J.cotn xdx.
g )

() Evaluate [r*(1— 2 V2 dx.
0

PART - B

Answer any four of the following : (5 marks each) 4x5=20

2

1 1 1 (d
2, With usual notations —5 = 5 3} S (EJ :
p r r* \do

3. Tind the radius of curvature of the curve x% + y% = a%.

4. Show that the evolules on the curves x= a(cos0 + 0sind), y=a(sind — 8cosh) is the circle
2 +y?=a’

5. If u=log(x2+y?+22), then prove that

9*u 9*u 9*u
X = ———— T2 :
dyoz dzox dxdy
, x2 ; 2
6. Tind the envelope of the family of curves — + % =1, where a and b are connected
a b

by the relation a?+b?=c%

7 Find the reduction formula for j'cosec“ xdx, neZ and also evaluate cosec” xdx.

A
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PART - C

Answer any four of the following : (10 marks each) 4x10=40

8. (a) With usual notations, prove that tand =r %

(b) Find the pedal equation of the curve x?+y%=2ax.

9. (a) Prove that the radius of curvature for the curve p=f(r) is r L and also find ‘p’
dp

for p®=ar.
(b) Find the equation of circle of curvature for the curve 2xy+x+y=4 at (1, 1).

10. (a) State and prove Euler’s theorem for homogeneous function in x and y of degree

n.
(b) If u=f(x, y) and x=rcosh, y=rsind then show that

(auJ?‘ 3 ¥ (au)z 1 (Bu)z
e x = =
dx ay or = \ adf

11. (a) Find the ranges of values of x in which the curve y=3x°—4023 +3x — 20 is concave
upwards or downwards. Also find their point of inflexion.
(b) Find all the asymptotes of the curve x®—2x%y+xy?+x%—xy+2=0.

12, (a) Find the reduction formula for J'sin“ xdx, neZ*.

7
(b) IUI,= Itan".rdx, then show that I, +1, 5 =
0

and evaluate I,.

-000-
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VI Semester B.Sc.3 Degree Examination, May - 2019
MATHEMATICS (Optional)
Paper - I Differential Equations
(Regular and Repeaters w.e.f. 2016 - 17)

Time : 3 Hours Max. Marks : 870
Instructions :  Answer all parts.
PART - A

1.  Answer any ten of the following : 10x2=20

(@) Solve for x, g —31/;ﬂ = 3x.

dt S dt
(b) Solve dx _ dy _ o G2y
‘ z =Z 22( Y+ x)2

(c) Test the condition for integrability of 3ydx— (z —3y)dy +xdz=0.

(d) Define an analytic function and regular singular point of ordinary differential
equation.

(e) Verify that x=1 is an irregular singular point of the equation
x(x—1)3y" +2(x— 1)y’ +3y=0.

()  Express 2—3x+4x? in terms of Legendre’s polynomials.

(g) Prove that P’/ (-1) = (—l)"_l.% n(n+1)

(h) Form the partial differential equation by eliminating an arbitrary function from
z=f(x*+y?).

) Solve yp=_2xy+loggq.

() Find the complete integral of p>+g?=npq.

(k) Find the complimentary function of (D?>—4DD’ +4D'?)z =sin(x + ).

() ~ Find the particular integral of (D?+2DD’ +D'2)z=¢2x+3y,

P.T.O.
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PART - B
Answer any four of the following : 4x5=20
2. Solve E = x + Y ﬂ =4x — Zy’
dt dt
3. Solve dx = dy = dz -
x(y® +2)  —y? +2)  2® - P

4.  Find the power series solution of (1—x2)y” +2xy —y=0 about an ordinary point x=0.
5.  Prove that nP, = xI’;1 = P,',_l.

6. Find complete integral of z2(p>+q%+1)=1.

7.  Solve 4(r—s)+t=16 log (x+2y).

PART - C
Answer any four of the following : 4x10=40

8. (a) Obtain the condition of integrability of the equation Pdx +Qdy + Rdz=0, where
P, Q, R are functions of x, y, z.
(b) Solve (2x2+2xy +2xz%+1)dx +dy +2zdz=0.

9. (a) Solve by Power series " —y=0 about x=0.
(b) Solve in series 9x(1—x)y” —12y" +4y=0 by Frobenius method.

10. (a) State and prove Rodrigue’s formula.

1
(b) Prove that [Py (x)Py(x)dx =0,Ifm#n .
-1
11. (a) Explain the method of solving partial differential equation Pp+Qq=R, where
P, Q, R are function of x, y, z.
(b) Solve (x?—1y?—z%)p+2xyq=2xz.

12. (a) Explain Charpit’s method of solving the partial differential equation
F(x, y. 2, p, 9)=0.
(b) Solve by Charpit's method 2zx + pq = px?+2qaxy.

-00o0-
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IT Semester B.Sc.3/B.Sc.4 Degree Examination, May - 2019
MATHEMATICS (Optional)
Paper II - Algebra and Geometry
RCU - Regular and Repeaters
(W.E.F 2014-15 Fresh from 2017-18)

Time : 3 Hours Max. Marks : 80

Instructions : (1)  Question paper contains 3 parts namely A, B and C.
(2) Answer all parts.

PART - A
1.  Answer any ten of the following : 10x2=20
(@) Define Lattice and give an example.
(b) For any a, b and c in lattice (A, <), if a < b, then prove thatavc=bvec.
(c) Find the number of divisors of 960.
(d) Find the highest power of 7 contained in 1000 !
(e) Define Euler’s function and find ¢(24).
(f)  Find the centre and radius of a sphere 2x2+ 2y%+ 222 —2x +4y+2z+3=0.

(g) Find the equation of a sphere on the join of (1, =2, 1) and (2,1, —3) as end points
of diameter of a sphere.

(h) Find the value of k, if the spheres x2+y?+2z2—2x+3y—4z+6=0 and
x%+y2 422+ 2x+4y—6z+k=0 cuts orthogonally.

(i) Define (i) Cone, (i)  Right circular cone

()  Find the equation of cone whose vertex is origin and guiding curve is x> +1%2=16
and z=2.

(k) Define (i) Cylinder, (i) Enveloping cylinder of sphere.

(I)  Find the equation of right circular cylinder whose axis is z-axis and radius ‘r’
units.

| N b6 )
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PART - B
Answer any four of the following : 4x5=20
2; For all a, b in A in lattice (A, <),
Prove that (i) avb=Db,iffa<b
(ii)anb=a, iffa<b

3. State and prove “Fermat’s Theorem.”

4. Show that the spheres x2+y2+2z2=64 and x?+y?+2°—12x +4y—6z+48=0 touch
each other internally. Also find the point of contact.

5. Find the equation of tangent plane to a sphere x2+y?+ 22+ 2ux+2uy +2wz+d =0 at

a point (xy, ¥y, Z7)-

6. Find the equation of enveloping cone of a sphere x2+ y2+22+2x—2y—2=0 whose

vertex is a point (1, 1, 1).

7. Find the equation of cylinder whose generator’'s intersect the conic
ax? +by? + 2hxy + 2gx +2fy +c=0 and z=0.

PART - C
Answer any four of the following : 4x10=40
8. (a) Va, b cinA ina lattice, (A, <), Prove that
() av(ve=(avb)ve () aan(bac)=(@ab)ac
(b) Foralla, bin A, ina complimented lattice, prove that

(i) avb=aab, (ii) anb=avbh

9. (a) State and prove the fundamental theorem of Arithmetic.
(b) Prove that 18! +1 = 0(mod 437).

0 O A
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10. (a) Find the equation of sphere passing through the origin and the points (a, 0, 0),

(0, b, 0) and (0, 0, ¢).

(b) Derive the condition for two spheres

x2+ 12 +22 4 2u,x + 2u,y +2wyz +d; =0 and

2+ 12+ 22+ 2upx + 2uyy +2wyz +dy=0 cuts orthogonally.
11. (a) Prove that the equation of cone of second degree in %, ¥ and z which passes

through three coordinate axes is fyz +gzx +hxy=0.

(b)  Find the equation of right circular cone whose vertex is origin and axis is a straight

. X Y - : 3 ;
line —1‘ = '2" = 5 and a semivertical angle is 30°.

12. (a) Find the equation of cylinder whose generator’s are parallel to the line

(b) Find the equation of enveloping cylinder of sphere x2+y2+z2-2x+4y=1,

-00o0-
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IT Semester B.Sc.3/B.Sc.4 Degree Examination, May - 2019
CHEMISTRY (Optional)

(RCU Regular from 2017 - 18)

Time : 3 Hours Max. Marks : 80

Instructions : (1) All Quetions are compulsory.

RO

DR [T 5@VDND.
(2) Answer all the questions in the same answer-book .
DR VIOITHY wodle eV3T DFAVY 2Ta0.
(3) Draw neat diagrams and give equations wherever necessary.

&IPS 00 WG Bre CaTROLIE FDCTOLNTIR) /0020,

SECTION - A / Qynt - &

Answer any ten of the following. 10x2=20

YNRYNYY odeYwewte HIE Y0ZOAD.

(a)

(b)

(©)

(d)

Calculate the bond-order of e, molecule
He, £98200% ©9ew05=T) SgwedO.
Give the importance of Hydrogen-bonding.
a?,ci@ez:;a“ WROBONTS HdSHmRY SPR0.
& e
What are Miller indices ?
DYO® BEFZ® ordesd ?
Write the structure of oxine-reagentl.

e3§ da‘- D020EF R d&#c‘Sodm&) W00W0.

Give the reagents used for dehydrohalogenation of alkyl halides and dehydration
of alcohols.
od o° se’s Bz e csdecndexn’ S08) VT Y BEE v

eusodeeN0s Dogioes® msag 3920.

PTEO.
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(f) Name the eletrophiles involved in nitration and sulphonation of benzene.

23023 e B e’ 0 FeSpedSesin® 8,08r¢) N odseNtLss ‘aeﬁ@ﬁée}: o) 8920,

(g) Outline the conversion of carboxylic acids from alkanes.

sgen’ridon sordeer §Is s HOTSEFoT) SPAD.

(h) What is inversion temperature ?

‘agém*" FODRIT VOB ?

(i) What is Joule-Thomson-effect ?

RO -’ 20T oW ?

() How does acetylene reacts with sodium in liquid ammonia ?

B WReedaREY BT FoeBod0 VLR wod Bt BIFOVRYE ?

(k) How does temperature affect the viscocity ?

AFMA] gggéo:b w0ee3 wg&éab DOTRRINCR) ?

()  What are liquid crystals ?
(6PN 7’3}325(1%53 R0T3TED ?

SECTION - B/ den - @

Answer any four of the [ollowing. 4x5=20

8 FINTJNYY 0deYworte Y BLZDA.

2. Draw and explain the molecular energy level diagram of Oxygen-molecule.

ST BEOR BPGERO0T BF0D PG BIBTY e SO,

3.  Explain dsp®-hybridisation with an example.

dsp® B eReTCHD) VBT 03200 DBOAD.

VAR ERMA R




10.

Write a note on Resonance-effecl.

dx‘ifaeﬁfcj 20FRT zorj: bsegsﬁ 2WTBoD.

Explain :
(a) Hydroboration and oxidation
(b)  Diel's-Alder reaction

QDR :
(a) %d@eziraﬁea’a‘ PASICY) Gr%té’eefas
(b) d&b@‘—eﬂgo‘? 803333’&‘

Derive an expression for Joule-Thomson Coefficient of an ideal-gas.

B8EZE B0UE TRV -PITIO® nEs0Tw m’&beﬁdeaaﬂag QTRLAD.

42224/B240

Lixplain the drop-number method of determination of surface tension of a liquid.

EYF-ToWDF AEOTAT BIE Bed), 368 ToBLBOINTT) HFOD.

SECTION - C / &pont- %

Answer any four of the following.

SINTFNYE) odeswmewTe MYT YuZDAD.

(a) Discuss the structure of water molecule on the basis of VSEPR-Theory.

VSEPR 2020303 Soedrt QedT WenDT TrdoddT) DIDAD.
(b) Write a note on Dimethyl Glyoxime (DMG) - reagent.
BGe® [ &8 ¢ (DMG) Davedoes® wi edxed woD.

(a) Give the Haworth’'s-synthesis of Naphthalene.
Sgeden’s Hogewrsod) HOTPTET DPOTH) SPAD.
(b) How is benzene converted into m-bromoaniline.

23023 en* Q06 m-23Readnceden’ Bh et SOSETRME ?

(@) Devine Kirchoff's equation.
BRF 'S BAZHT, ATEHAD.

4x10=40

(b) Refractive index and density of benzene were found to be 1.502 and 0.865 g/cm?
respectively. Calculate the Specific-refraction and Moler-refractions

(mol. wt. of benzene=78)

23003 CRFS BT Re2R,08 8) FOTBNY FoeIRN 1,502 083 0.865 MO/ F3.8.
SO BT ey SIS s) BESE STV SgTRsD. (Borsent eeds des=78)

[AUERR AN ITAC O

PO,
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11. (a) Define Space lattice, unit cell and calculate the number of particles per unit cell in
BCC and FCC crystals

$7° Oybd® 08 0doees® FOTYR) @gedA0. BCC &8 FCC adiedes® 30 v
T8 0dedes® FO°T WeaRoadod) S,

(b) Predict the structure of benzene using parachor

@y008.0e0°¢ G0N 20z en'R 9 TR QFEDA.
12. (a) Eplain the mechanism of Chlorination of benzene.
23ogs '™ Bpeddesin® Godbod §odegegmT) D00

(b) What are (i) Emulsions, (ii) Emulsifiers, (iii) gels and (iv) Colloids ?
(1) YR, (i) DFIPTS, (iii) B [ (iv) TP T dowderd ?

-00o0-
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II Semester B.Sc. 3 Degree Examination, May - 2019
CHEMISTRY (OPT)
RCU Repeater/Regular w.e.f. 2014-2017

Time : 3 Hours Max. Marks : 80

Instructions to Candidates :

DY PPN TR !

(1)

(2)

(3)

All questions are compulsory.

DR G0 5ER VDD,

Answer all questions in the same Answer Book.

DeR VIO wodte evso GRTEE) 2T,

Draw neat diagrams and give equations whereever necessory.

UDG DG 0T BT Bor1R DPFR0IT ADICEOLNTIR) 230,

SECTION - A / dyen - &

Answer any ten of the following : 10x2=20
BINSPYNYE odePywewde BT eugdAD.

()

(b)

Give the significance of hydrogen-bonding.
BRREET WORON'T SHIIT) 89RD.

Calculate the bond-order in O, molecule.
B83)2TT ©EVNT Wors F0af0R) &7 Hedd,

Define space-lattice.
Rex° Se300R° ™) @3090A0.

What is selectivity ?
RSBDES 0TV ?

What are Carban ions ? Give examples.
HWED® DR NFordesd ? HUmIETE EARD.

What happens when alcohols are heated with alc. KOH ?
BSEReHIO VR sdipemeds’ KOH 2e8 5o000Awen QOB ?

P.T.O.
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(g) Using Huckel’s rule, show that Furan is aromatic.
&éeef&i @ojoabaiagwbﬁo, P00 WBReREITT 0T Soed.

(h) Give the conversion of benzene to benzoic acid.
2308006 V0T 230830e0WT® BN TOBSFL DTIDY DeOKD.

(i) . Define isothermal process.
DRREFRFS® FFoDod) om0,
() Define viscocity.
&Qéai)aii) 39,809, DRD.
(k) What are emulsifiers ?
DIPO D owdesd ?

()  Give the types of liquid- crystals.
G Ze3oTie DERYS) S9AD.

SECTION - B / et - w
Answer any four of the following : 4x5=20-
FINTYYNPS 033 e QT UZDAD.
2. What is hybridisation ? Give Bxplain dsp? hybridisation.
BWeReTN HowdedH ? dsp? @Qe@eﬁdméa& PVTRBTFHOIR0DT DSOXD.

3.  Explain the method of determination of structure of NaCl by rotating single crystal
method.

TS wowse 638 Dpesior NaCl &858 6063.)80&011)&)601)?\53 QRORD.

4.  Explain structure, formation and stability of carbocations.
ToulperTyEnaieT® ¢gs, Tus S0k Rdobr) HBOR0.

5.  Give the Haworth’s synthesis of Naphthalene.
I5Ien’s JoBewrsod) HoRGE DFOTVIT) SYRD.

6.  Describe the Ostwald’s method of det.erm.ination of viscocity of a liquid.
LTS APORBE G5 Andod) Tomd &BoIVYTT) DHORD.

7. Derive Kirchoff’'s equation.
3r s Aegnn) 0.

(AR R TR




10.

11,

12,

3 35224/B240

SECTION - C / pert - &

Answer any four of the following : 4x10=40
FINTYNP o0dsymawce QT VDD,

(a)

(b)

(2)

(b)

(@)

Give the postulates of VSEPR - Theory.
VSEPR A@R035 Z3momrivn) $o80.
Write a note on D.M.G. reagent.
D.M.G. dxzdoes® wii e3zed widod.

Discuss the Mechanism of Friedal-Crafts reaction.

$eEO’- Tog° godbab Fodngogu) Burad.

Give the conversion of Alkyl-halides from alkanes & vice-versa.
eaegea‘aod 808" B FY) 70 S0P FOSEF T ?3&3‘@2,&‘ BRRD.

Derive Joule-Thomson’s coefficient for an ideal-gas.
Zlntoal TNSIA] TRV -TINS MIFR0sH xmeﬁd&)asmi QTRLD.

Calculate the enthalpy of formation of HCI - molecule, if the bond energy of
HCl and H —H-molecule are 428.5 k] /mole and 433 k]/mole, respectively.
Given bond energy of Cl—Cl bond is 242 k]/mole.

HCI - 0% aoqraeg B85° Posdoeran® ForGROWY. HCl &3) H—H 980
W0REBFOd FeN 428.5 §.20¢F /3pcef gy 433 3.500° /Bwee® &8 C1-Cl
BEDDT WOPBTOID 242 §.8P° /Seee® [TZT,

Write note on Molecular Orbital theory.

BpSBROTT B8 AR0SH 2] 35S WS0oLD.

Explain Hoffman orientation with an example.
Bop°en” wDOoKER® U WmHTRe0RN DEOLY.

What is Diel’s- Alder reaction ? Give it's Mechanism.

BoDHO-B8YO® DYTR® oBTeRd ? ¥ET §odoa@’o§dd3 DWOR0.

What are emulsions, emulsifiers, gels, colloids and intrinsic-velocities.
ATYR®, AFIHO®, BO°, TedeeonE’ Hd) Vs FSeertd Qordesd ?

-

-00o0-
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[T Semester B.Sc. 4 Degree Examination, May - 2019
PHYSICS (Optional) (RCU Regular From 2017-18)

Time : 3 Hours Max. Marks : 80

Instruction : Use calculators for calculations.

AR5 dgnen soendeiioT Sng waalecAo.
PART - A/ — &
1. Answer any ten of the following. Each question carry 2 marks.  10x2=20

¥ FINT cImRde B I AR wv3ord. TS BB 2 wosnish.

(a)

(b)

What is natural frequency ?

HPST BWIF 0TV ?

What is active transducers ?

AEOL RT BRI TNYOTTERD 9

Write the expression for RMS Velocity.

YT .Q0.DF. HEND FNeTTLT 03D, WT0WO.

Mention the factors on which mean free path of a gas depends.
POOINNT LN WNT WTIRO T 0P WoINY e @aiooab;’qdagd 2
What is reversible and irreversible process ?

WZoedeodd B Oeseod 30D wowdead 2

How does entropy changes along the adiabatics ?

BERHD) VRODBLTS BROT OIPT 008 WICORH Bmdd ?
State the principle of diffusion pump.

BT TWOLT III, BevO.

When can a gas produces cooling effect in a Porous plug experiment ?

BRTR ' FSRNTY ol FoTHEFRY B0 Jom TOTRIWR), e ?

P.T.O.
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(i)  What is black body ?
BT FOOD ROTTER 7
(j) State Wein’s displacement law.

HITI AITYL VORI, WY,TZIA0.

QO ~

(k) In Helmholtz resonator the resonating volume is 68 cc for a tuning fork of
frequency 512 Hz. What is resonaling volume for a tuning fork of frequency,
320 Hz:?
BOBAY ODTTTT 1Y, 68 cc AW, F 33T 30TT00T 512 Hz a30IR. Torend
320 Hz 307203030 so%mﬁ HRTOTT mgasmu 2
(I) Calculate the inversion temperature for given gas.
Given : a=0.13 SIU
b=3.12x10~ 2 SIU
R=83J/K

im,gdow BAOT w%ab emsééocbm% FOBLEBOWD.

©S - a=0.13 SIU
b=3.12x10 ° SIU
R=83J/K

PART - B/%on — @
Answer any four questions, each question carries 5 marks. 4x5=20
83 FYNT odsesyude S TINAOR LZDAD. TS TIN5 LOTAW.
2.  What are damped vibrations ? Obtain the differential equation for damped vibrations.

WODT FOTINPOWTCRN 7 FNODT FORING LW NI SLFODNT), YWSSA0.

3.  Write a note on entropy - temperature diagram.

ROTREH — YVFS0D Teasoedgm W0ed eiTed TEWD.
-2 ° < w

4.  Derive an expression for speed of exhaust pump.

Qeord ToXT Wenss sro%o:aa’q{ N3ER0.
£ W0

AN TECRE ORI v
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Calculate the mean free path of a gas molecule of diameter 3 x 10~ 1 m and molecular
density 2.5 10%/m?.

200 BT VNS WHE 3x10710m 9w, LIRS oS3 2.5x10%/m? 9w,
3 RTIRT THBD, TOREBOND.

Calculate the change in entropy, when 3.5 kg of ice at 0°C is converted into water
at 80°C.

Given : Latent heat of ice = 3.36x10° J/ kg
Specific heat of water = 4.2x10° J/kg/K

0°C ovggods 3.5 kg 0D WFFFE Teer TN BO[IFS BROO, Qe 80°C S
&ra@p’. N [Jor] udrae%dqu wwmwﬁ?odamq FOTILROWDO.

og : WRFS Modrey = 3.36x10° /kg

Q0T mmeeH = 4.2x10% J/kg/K

Calculate the quantity of energy radiated per second from the surface of a black body
of area 2x10~3m?, if the wavelength corresponding to maximum energy density in
the Black body spectrum is 6000A.

Given : Wein’s constant=3x10"3mK

Stefan’s constant=6=5.67 X108 SIU

2,000 FTTONT Fe3TO 2x 107 m? /), 3 Fvoday 6000A R IPormoITT Fowed
nogy 38 FoTZoh, BRUARWSH. © FEFODDOT 0T FFoBN BRTZLHH
DITENY BEOD, FORLEBAND.

o M ﬁgpmoﬁ=3x10-3m1<

ATRII Récrooﬁ =6=5.67x10"8 SIU

O

AV O P.T.0.




42235/B350 4

PART - C/%on - 3
Answer any four questions, each question carries 10 marks. 4x10=40
3 FINT oIPPYTWe Ty, WINN YVIOA0. TS TI R 10 YoIRD.
8.  What is transducer ? Explain the classification of transducers.
ERTTBRAT Q0BT 7 VPYNE VONBRODT), VWOAD.

~ND

9.  Derive most probable, Average and RMS velocities using Maxwell’s Boltzmann's law
of distribution.

:ﬁaﬁgﬁe@f—&m%wfna‘ai Ber HITwo AONTT YEOD FTRODHOT, B FOFTWALOD
3en, FTeRO Wer Tonwe RMS Zenw YLZODT), YVBSAD.

10. Give the construction and working of Diesel engine and derive an expression for the
efficiency using indicator diagram.

QT BoRIT Tedd, Fo0RF TN TBTIONIW), TIFT $EH WRVT YOONT, WIIAD.

11. Describe Porous plug experiment with neat diagram. Mention the experimental results.
VOTERT WIRROOT FRTF-FN Toleenzmd, DO, Tone Todeent FOTOIRYI,

PWOAD.

12. State Stefan’s law of radiation. Derive Stefan’s law on the basis of radiation exert
pressure.

PUIOSRENA AFITI Zbofnamaswad

o o .
D) i D0 o’ Q o

VRO A
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(Regular / Repeaters 2014 - 2015 onwards)

Time : 3 Hours Max. Marks : 80
Instruction :  Use calculator wherever necessary.
Apes : SgIvX, WA FEYTeiio” WITolReNAO.

PART-A / %oR - &
1. Answer any ten of the following, each question carry 2 marks. 10x2=20

Bewn o_o'gé; YOZORD. TS gﬁﬁ{ﬁ 2 203N.

(@) What do you mean by sharpness of resonance ?
SHTRIIR FeRDNE 20T 9

(b) What is a carbon microphone ?
QOTOT dodigea’;.rae?f ROTTED 9

() Mention the Clausius expression for mean free path.
TYAONF'T BNE B09R0 TP IO, TePO.

(d) Write the relation between most probable, average and RMS velocity of the gas
molecules.

EIEONS 98¢ FOPIICON, FTIXO Tone RMS Zening SEII ToWOT 2BoWD.
(e) Give the Phyﬁical concept of entropy.

mcémagd 5P38 FORODT), ZR&R0.
(f)  State second law of thermodynamics.

PRRFETNT S DTEZe VODTZR), FTOATVI0.

P.T.O.
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() What are the characteristics of exhaust pump ?
QWFS TOXT MOIPFNTORT) ?

(h) Define inversion temperature.

FYIFIFT® YOFSODI), WOTVAO.

(i) Draw the energy distribution curves at different temperatures for a black body.
B SR BOLORATOY 23¢T e3¢ YU TOBWPENYT WO JgoD aowmod)aq{
238R0.

(j)  State Plank law of radiation.
saeedsaa; RoWOoRATOS, TPOT'R DONTT/), TRTDIXD.

(k) Calculate the efficiency of an otto engine, when the compression ratio is 4.
Given y=1.4

HOTEID OVTT 4 [T VY, H0BEAT TFI0NTY, TOBLBOWD.
Tg : y=14

()  Find the amount of energy emitted by a black body at a temperature of 2500 K.
Given ¢=5.67x10~8 SIU

2500Kem%30:b WOTD TI) FOODET) ) ema‘éeﬁioﬁaabd PRBESNIRPRT 9
Cit;s’c : o=5.67x10"8SIU

PART -B / 30 — @

Answer any four of the following. 4x5=20
denn oy TJNOR WwBORD.
2.  Explain undamped vibrations.

©THODS FoTINE 275, DO,

3.  Obtain an expression for RMS velocity of a gas molecule.
©QOT wrrt$ RMS Sencd evgodda), B@od.

4.  With neat diagram, explain the working diffusion pump.
VOTTT WIW FTEOOOT, BRI VOLT FORIZ), DTORY.

ARG AR




10.

0 A
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Calculate the change in entropy when 0.025 kg of water at 0°C is converted into
water at 80°C. Given specific heat of water=4.2x 102 SIU.

0.025 kg 30T Jech 0°C wwFZ Beoddy, 80°C WFIR ©TT BBRCFIY ST
WTORRFOIRIHIT D0LNTR, S0, BT : eOT MBReF=4.2x10% SIU.

Two stars emit maximum energy at the wavelength 5000 A and 6000 A. What is the
ratio of their temperature ?

STR I 5000 A I 6000 A IorRoITIY RoF Byohb, PwRFRHITI,
VRPN YOFT TENY YVTOZ FORLBOND.

Calculate the mean free path of a gas molecule of diameter 2 X 10~ 10 m and molecular

density 2% 10%°/m?,
2x1071% m 9% Forie 2X10%/m3BROHOT* F0TE BROOT 2.0W VAL W
B8, DHB, FOREBOWD.

PART-C / o — %
Answer any four, each question carries 10 marks.
demn OF w0300, TE BIN 10 wosTish.
What are transducers ? Explain with neat diagram construction and working of carbon
microphone.
IRFBACTTOTIED 7 woTMT WIB ITODAOT WWFT WBIRHARI T
TRMR TORFIBF BEODIY, V=ORD.

What is Brownian motion ? Obtain an expression for the mean square displacement of
a Brownian particle in a certain interval of time.

EPRODT WOR HOTBeD ? WPROHT oW FOWOPITOZ, TTIRO RJNE P00
emgojaabd W%i?q@.

Derive any four Maxwell’s thermodynamical relations on the basis of law of
thermodynamics.

qidrarcé’éaaaaa: QORNY SO wveel, Ldezocs SRS cfméﬁ:d@‘aﬁ c;Sa:'iraFddmaaéo‘
ROWOPNTFI, YOZSR0.

2+8

2+8

10

P.T.O.
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11.  Explain the experimental arrangement of Porous Plug experiment. Give the theory of 4+6
Porous Plug experiment.

BT T DT3RNRE BIZODI), NWOVD ToNe VBT FOWOTTE ATVOIJZ
g ] ~ d @ < el @ <
BRRO.

12. Describe with relevent theory, the laboratory method to determine Stefan’s constant. 5+5

AT S P&oaoﬁ BOREHBOINT TodRermPOOD DTOTZR, @352556 ?oa%o:a’ciraoaﬁ =30,

-00o0-

AT A 0O




