5 (a) Derive equation for coefficient of viscosity of gas. 6
(b) Discuss T —S graph. 5
(c) Calculate increase in entropy when 5 gm of ice at 3

0° C is converted in to a water at 0° C. Latent heat

of ice =80 cal/gm.

OR

5 (a) Write the principle of equipartition of energy. Hence 6

show that average kinetic energy of molecule per each

degree of freedom is %KT .

(b) State Maxwell's law of velocity distribution of molecules. 4

Hence deduce expression for maximum probable velocity

by using it.

(¢) Explain Kelvin's thermodynamical Scale. 4
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3 (a) Write note on intensity of sound.
(b) Obtain the complex form Fourier series.

(c) Obtain Fourier series for

f(x)=0 2<x<0
fx=1 O0<x<2

4 (a) Obtain an expression for moment of inertia of a

solid sphere about its diameter.
(b) Derive an equation of gravitational self energy.

(¢) Find out gravitational force between two bodies of

masses 200 k.gm and 50 k.gm apart 5 meter

(G=6.67x10""1 MKS).

OR

4 (a) Obtain the expression for position of a particle at
time ¢ moving in X-direction under the influence of

a resitetive force.

(b) Prove that angular momentum is conserve in the

case of central force.

(c) At what high from the surface of the earth the

L]
£ 5

value of 'g' become )

Radius of earth = 6.4 X 100 meter.
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1 (a) Prove that : 6
(b) Explain curl of vector field.

(¢) Explain pseudo vector.

2 (a) Discuss the method of combination of more than 4
two SHM.
(b) Write note on Lisajous figeres and state their uses.
(c) Explain first Brillouin zone. 4
OR
2 (a) Establish the differential equation of damped 5

oscillations and obtain solution for following cases :

(1) R?>4mk

2 R%=4mk.

(b) Derive the differential equation of forced oscillations 5
and explain distortion factor.

(¢) Derive the formula of group velocity for mono-atomic 4

lattice vibration.

3 (a) Explain the reflection of wave at the end of the 6
streched string and obtain antinodes and nodes.
(b) The velocity of a wave propagating on a string is 3
30 cm/sec. Calculate tension produced in the string
gm

the mass of unit length of string = 0.03 —.
cm

(¢) Write short note on : 5
(1) Quality and pitch
(2) Sensitivity of ear.

OR
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U () Gt uuleuw-tddl Rigid avil. d udl oididl 3 gl AaRgw €

C N\ . by 1 ~\
Ald Gt UAs Hsddill 2 He — KT 9.
2

() AsAAadl Ao [l Ry quil 2 Mot AMle 4ol Med ¥

Yol Hadl.

() 3@l aniadafsa wusy wxeadl. ¥

ENGLISH VERSION

(Old Course)

Instructions : (i) All questions carry equal marks.

(1) Symbols have their usual meanings.

(111) Figures to the right indicate marks.

1 (a) Explain the cyclic property of triple scaler product. 4

(b) Prove that Ax(BxC)=B(A4-C)-C(4-B). 6

(¢) Calculate the value of m if
A=(1, 1, -1), B=(2, -1, 1) and C=(m, -1, m) 4
are coplaner.

OR
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3 () [l wendl u Al quil 3

(1) gRuz fell- As2 2a3u Awls@ dadl. Y

(5) f(x)=0 2<x<0 #e gRuaz Al Aadl. ¥
fx=1 O<x<2

¥ (2) uooloudl ddl eud tddalld wscardl ASHLL Hed Yo g
wadl.

(o) QRelld 4G Yot Al v

(5) 200 Baw 4 50 Bl coddi 4Addl 6 ueldl ad- 3

WR 5 HleR € dl dusll azd @i drcusly o skl
(G=6.67x10"11 MKS).
R

¥ () aRisld aadl 2 dsn X Rl ald sl svue gl
foAHA A eldd Yol Al
() slzuooidl Brudl albid s 5 slBd domi-d A8l i 8. €

' '

(5)  yedldl awdlell sedl Gruda 'g' vt % a7 yedll 3

Bow 6.4 %100 {2z .

U (@) iyl 2addl delis Yol Rl g
() T—-S 2udui-l 2al 53 v
(5) 0° C dwsid ¢4 5w 6Rs+ 0° C cdtusisanon el 3

3ULTR A R ARHE Adl AIRL AL 61Rsl ddx
Ad Gl =80 cal/gm.

2L
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2 () A sl a4 AW viadafasiiAl Al Ad 2l ¥

(o) (GG sl @AY Ald avil 24 d-l Gualell ealdl. g
(5)  uan ([Budd Al AHAAL ¥
Al
2 () 2Akild elaid [Asa wilsa Aadl i A B e Y
B3d WOl
(1) R%Z>4mk
() R%=4mk.

() welled -l ([@sa el drdl i [Agld saua aueadl. W

(5) 25 wrHRas ARy elardl W A4sadd Yol dirdl. ¥
3 (@) amawll el ¥Rd Bl adl didd uldd AHMAl dal 3

[fwie 2 uje [Bigall Hadl.

~\ 3 . ~\ ~N é\‘l']-ﬂ" ~\ N N .
()  elRlHl MARAL dR2AL 2L 30 Sld AU dHl Byt ¥
A5~
A dRUdoelol AL :
N . - ALH
wsH doudHl eldld e = 0.03 3
A4l
(5) 25 i auil : ¥

(1) sAolldl x4 Yla
() sl qaledl.

24l
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9
5 (a) Prove 72=g for Kelvin-thermodynamics 6

temperature scale.

(b) Explain in short, the collision crossection and mean 4

free path.
(b) Write short note on Rotary Pump. 4
(OLD COURSE)
YA (1) e Ul oL uW 6.

(k) dsupldl walid w8 8.

(3) ondl ouy sdldd Y UL A AL O,

1 (@) Braula opusikRddl By oy el ¥

— — —

(1) Ax(BxC)=B(4-C)-C(4-B) uka s S

() A=(1,1,-1), B=(2, -1, 1) =t C=(m, -1, m)a ¥
yHAAR oiAld ddl gl Bud QAL
Yl
1 () wbid A 5 g
(Ax Byx(Cx D): {(dxB)-DYC~{(4xB)-C}D
() AR &l 54 unAdl. Y
(5)  2leudl AR uxeAAl. 3
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(b)
(©)

(b)

(©)

(b)

(©)

NE-530]

Prove that in the case of time dependent force, 5
the change in position with time it
X=Xx,+ [vo +&}t —Lozsincot_

nw now
State and prove the third law of Kepler. 6
The radius of orbit of earth w.r.t. Sun is 3
1.5x10" meter, the gravitational constant is
6.67x10""" MKS and a year for earth is of 365 days.
Calculate the mass of the Sun.

OR

Write short note on the orbital motion of satellite. 5
Prove that the angular momentum of the particle 4
moving under the influence of central force is
conserved.
Explain gravitational self energy and derive its 5
equation.
Explain Clausiu's theorem and derive §7=0. 4
Derive the equation of thermal conductivity K of 4

the gas.

Find the total entropy during the conversion of 2 gm 6

ice at —10°C in the vapour at 100°C.

OR
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(b)

(©)

(b)

(©)

(b)
(©)

NE-530]

Obtain differential equation of force oscillations 4
and find its solution. Show that distortion factor is
the function of angular frequency.
Explain first Brillouin zone and show that the 5
displacements of particle U, and U, , are in
mutually opposite direction.
Prove that when progressive harmonic waves 6
passes through a string, the energy flowing from each
part of the string is B, =;30)2a2.
Derive the boundary conditions of the wave 5
propagating on two strings of different medium.
The velocity of a wave propagating on a string is 3
30 cm/sec. Calculate tension produced in the string.

OR
Write Fourier series and obtain Fourier series for 5
the following functions :
f(x)=1 O<x<m
f(x)=-1 T<x<2m
Derive complex form of Fourier series. 5
Write short note on : 4

(1) Sensitivity of ear

(2) Quality pitch.
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1 (a) State and prove Stoke's theorem. 6

(b) Prove : 4
ds* = dr* +r2(de)2 +(dz)2 for cylindrical co-ordinate
system.

(b) Find curl and divergence of vector A where 4
A=(y-x) +(x+y)j—zk.

2 (a) Obtain algebric equation of the combination of two 6
mutually perpendicular SHM of same periodic time

and unequal amplitude.

Discuss following cases :

T
1 =—_— and
M o=
3n
2 =—.
@ ="
(b) Write note on Lissajous figures and give their uses. 6

(¢) Write dispersion relation for mono-atomic lattice and 2
obtain equation of group velocity from that.
OR
2 (a) Obtain differential equation for damped oscillations 5
and discuss following cases :
(1) R*>4mk
(2) R*=4mk.
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% N\ SN b N A Ti el
U () M@ wllasaBs A w@d W ubid 52U 3 72=g 3
()  Aeld 2AOE 2l AW Hsd ud (@AY 2sHL uHandl. ¥
(5) el wa u s Quil. ¥

ENGLISH VERSION
(NEW COURSE)

Instructions : (i) All questions carry equal marks.

(1)) Symbols have their usual meanings.

(111) Figures to the right indicate marks.

1 (a) (1) Explain cyclic property of two triple scaler product. 3

(2) Give geometrical interpretation of triple scalar 3
product.
(b) (1) Prove that : 2

— — — — — — —

(AxB)xC'+(B><C')xA+(é><Z)><B=O
(2) Define Pseudo vector and Polarised vector. 2

(c) Calculate ;lx(ﬁx C’) Where A
A=(-2,-4,1), B=(2,-3,2) and C=(4,-4,3)

OR
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(1) gRu2 fel- As @I dlrdl. Y
(5) 25 v avil : ¥
(1) sl daleal

() sl .

¥ (2) A sA 5 AuA AURA ool BRuml st AuHd w8 )

oledld, Al :

Rl R
X=Xy+|Vo+t— [ ——>sinwt 9.

no | no
(61) Fwrdl ol MUy quil 2 ABid s g
(5) weellell A wiqasld omesaudl B L5x10M e, 3

At »avis G =6.67x107" MKS 24 yedl w2 ad

-~

365 [Raxd Sl dl yi- s 9

-~

LLHL.

Yl
¥ o (a) Aeadesdl sy old ur &5 -t avil )
() Al A 5 [pusoddl v dem ot Sl ueldd sel-l ¥

SR Qo A& AN O,

(5) 2ad sy Glod AHMAL A dsi Yol dRdl. )

~ . ~ N ~ d(l) ~
U () sAlREAd uHE AHAdl v §?=0 dlRdl. ¥
() Ayl Goudiesdl Ko ot drdl. ¥

(5) —10°C dmid adtt 2 M oRks 100°C diudidaell aadl €

Ul WM d el gd il 2l

2{YqL
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(o)

(%)

3 ()

(o)

(%)

3 ()

NE-530]

¥

Y,

S

3

ulled ela-dl Wed [Asa udlsaer Hadl . d-dl Gsd Al
gl 3 sl taua 3 sy 2ugkd @A ©.
Uy [Baid ol uMaAdl i edidl 3 U, @t U, S8
AU W [Ae Rwml ©.
Al s 3 wouHl eis dol €13l urell uAR AUdi
Gl ® AR eRldl g5 Aol sisi uuuHl ded adl G

1 T 22 . NS
Fpp=7 —o7a” g2dl g 9.

2 v
oL el el iy il elRlHidl YR Adl d3d M2 L
ARl Al
eldliie]l uUAL dadL QoL 30 Sld AR ddl Bl ag

Asws
EIEEC IR
. <o A
AsH doudHl eldld e = 0.03 =
Al
uadl

gRuz el auil s Al @8y e gRur gell Hadl.
f(x)=1 O0<x<m

=—-1 mn<x<2m.
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T (M)
(o)
(%)
T (M)
(o)
(%)
0 (w)
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RUSAL UHd dull i 0B s g

AnstRy M yglaXl ¥

2 2 ~
ds* =dr* +r*(d0)” +(dz)” Wl .
A=(y=x) +(x+y)j—zk w2 sd 2 suasg 2. ¥
Al 2ddsior aofl, iS4 [RRdz il e uuR €

dol Al 6l A uaddladliAl AdE Hed Alys wuHls

Qo A4 B we 2dl s

(1) ¢=7 =i
2
3n
(R) o=—".
4
[AmG 2usldatl (@A Al quil 14 d-l Gualol qvil. g
s uHIRas AU M2 [Aeuy- Aol duil 2 d el ]

AYS Al Yol Hadl.

ML
sifed eladl "2 [Asa wHlsr qadl A A4 Brusdl Y
c ~
22| 53,
(1) R*>4mk
(k) R®>=4mk.
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YA ¢ (1) e Ul A AW O,
(k) dsupldl walid w8 8.

(3) omdl ouy suldd 2 AL A YU B,

1 () (1) B2l dpusedl alu @i Auxedl. 3
(2) =@ ARuA Ry dpusR cllflas daed . 3
() (1) W sA 3 : k)

— — — — — — —

(AxB)xC+(BxC)xA+(CxZ)xB=O.

() ueurdl 4 gl ARy ArvulRd s 3

—

(s) @ A=(-2,-4,1), B=(2,-3,2) 2t C=(4,-4,3) 3
S dl Zx(l?x@) aa,

2
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