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øé¬Ì õ∂±ôL√¶ö ̧ —‡…±&ø˘ √õ∂Àùüı˛ ¬Û”Ì«̃ ±ÀÚı˛ øÚÀ«̇ fl¬/

Section–I

1. Answer any five of the following: 1×5=5

Œ˚ Œfl¬±ÀÚ± Û“±‰¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±›√ –

(a) Write down the condition for three vectors ,P Q
 

 and R


to be coplanar.

øÓ¬ÚøÈ¬ Œˆ¬"ı˛ ,P Q
 

 ¤ı— R


-¤ı˛ ¤fl¬Ó¬˘œ˚˛ ˝›˚˛±ı˛ ˙Ó«¬øÈ¬ Œ˘À‡±/

(b) How the linear acceleration of a rotating particle is related to its angular acceleration?

¤fl¬øÈ¬ ‚”Ú«±˚˛˜±Ú ıdfl¬Ì±ı˛ Δı˛ø‡fl¬ Qı˛Ì Ó¬±ı˛ Œfl¬ÃøÌfl¬ Qı˛ÀÌı˛ ¸Àº fl¬œˆ¬±Àı ¸•Ûfl«¬ ≈̊Mê∑

(c) What do you mean by forced vibration?

¬Ûı˛ı˙ fl¬•ÛÚ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(d) What do you mean by geo-stationary satellite? Explain.

ˆ”¬-¸˜˘˚˛ Î¬◊¬Û¢∂˝ fl¬œ∑ ı…±‡…± fl¬Àı˛±/

(e) What do you mean by length contraction in relativity?

’±À¬Ûøé¬fl¬Ó¬±ı± ’Ú≈˚±˚˛œ Δ‚«… ¸—Àfl¬±‰¬Ú ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(f) Why is gravitational potential negative?

˜˝±fl¬¯π˚˛ øıˆ¬ı ŸÌ±Rfl¬ ˝˚˛ Œfl¬Ú∑

(g) State and write the differential form of a Gaussian theorem in electrostatics?

ø¶öı˛ Ó¬øh¬»Àé¬S ·±Î¬◊À¸ı˛ ¸”S øıı‘Ó¬ fl¬Àı˛± ¤ı— Ó¬±ı˛ ’ıfl¬˘ ¸˜œfl¬ı˛ÌøÈ¬ Œ˘À‡±/

(h) Radius of earth is 6400 km. Find its capacitance in any system of unit.

¬Û‘øÔı±ı˛ ı…±¸±Ò« 6400 km/ Œ˚ Œfl¬±ÀÚ± ¬ÛX¬øÓ¬ÀÓ¬ ¤ı˛ Ò±ı˛fl¬ÀQı˛ ˜±Ú øÚÌ«˚˛ fl¬Àı˛±/
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Section–II

Answer any two of the following: 5×2=10

Œ˚ Œfl¬±ÀÚ± ≈øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±›√ –

2. A particle is subjected to two mutually perpendicular simple harmonic motion having same

period but different amplitude and phases. Show that the resultant motion of the particle

in general is elliptic. Hence, discuss what would happen when the phase difference is (i)

0 and (ii) 
2


.

3+2=5

¤fl¬øÈ¬ fl¬Ì±ı˛ ›¬Ûı˛ ¤fl¬ ◊̋ ¬Û «̊± ˛̊fl¬±˘ øfl¬c øıøˆ¬iß øıô¶±ı˛ ¤ı— ˙± ≈̊Mê ≈øÈ¬ ̧ ı˛̆  Œ±˘·øÓ¬ı˛ Î¬◊¬Ûøı˛¬Û±Ó¬ÀÚı˛ ‚È¬Ú± ‚È¬˘/

Œ‡±› Œ˚, fl¬Ì±øÈ¬ı˛ ˘øt ·øÓ¬ Î¬◊¬Ûı‘M±fl¬±ı˛/ ˚‡Ú ˙± ¬Û±Ô«fl¬… (i) 0 ¤ı— (ii) 
2
  Ó¬‡Ú fl¬Ì±øÈ¬ı˛ ·øÓ¬ ¬Û˚«±À˘±‰¬Ú±

fl¬Àı˛±/

3. (a) What is axial vector? Give example.

’é¬œ˚˛ Œˆ¬"ı˛ fl¬±Àfl¬ ıÀ˘∑ Î¬◊±˝ı˛Ì ±›/

(b) Prove that 
2 1( ) 0
r

  , where ˆˆ ˆr xi yj zk  


. 2+3=5

õ∂˜±Ú fl¬Àı˛± Œ˚, 
2 1( ) 0
r

  , Œ˚‡±ÀÚ ˆˆ ˆr xi yj zk  


/

4. (a) Show that the torsional couple per unit twist of a wire is 
4

2
nr
l

 , where the symbols

have their usual meaning.

Œ‡±› Œ˚, ¤fl¬øÈ¬ Ó¬±Àı˛ı˛ õ∂øÓ¬ ¤fl¬fl¬ ¬Û±Àfl¬ Œ˜±‰¬h¬ ZÀjı˛ w±˜fl¬ 
4

2
nr
l

 , Œ˚‡±ÀÚ ø‰¬˝ê&ø˘ õ∂‰¬ø˘Ó¬ ’Ô« ı˝Ú

fl¬Àı˛/

(b) Mention the limiting values of Poisson’s ratio. 4+1=5

¬Û˚˛¸Ú ’Ú≈¬Û±ÀÓ¬ı˛ ¸œ˜±ôL˜±Ú&ø˘ Î¬◊À{°‡ fl¬Àı˛±/

5. Prove that the number of beats produced per second is equal to the difference between

the frequencies of the tones producing them. 5

Œ‡±› Œ˚, õ∂øÓ¬ Œ¸Àfl¬`¬ ¶§ı˛fl¬À•Ûı˛ ¸—‡…± ¶§ı˛fl¬•Û Î¬◊»¬Û±Úfl¬±ı˛œ ˙s≈øÈ¬ı˛ fl¬•Û±ÀÇ¬ı˛ ¬Û±Ô«Àfl¬…ı˛ ¸˜±Ú/



Section–III

Answer any one of the following: 10×1=10

Œ˚ Œfl¬±ÀÚ± ¤fl¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

6. (a) What is capacitance? Find the capacitance per unit length of a cylindrical capacitor

whose outer cylinder is earthed.

Ò±ı˛fl¬Q fl¬œ∑ ¤fl¬øÈ¬ Œ‰¬±„±fl‘¬øÓ¬ Ò±ı˛Àfl¬ı˛ ı± ◊̋Àı˛ı˛ Œ‰¬±„ ̂ ”¬-¸—˘¢ü ̋ À˘ ¤ı˛ õ∂øÓ¬ ¤fl¬fl¬ ΔÀ‚«…ı˛ Ò±ı˛fl¬Q øÚÌ«̊ ˛ fl¬Àı˛±/

(b) What will be the electrical field at a point inside a conductor? Explain.

Œfl¬±ÀÚ± ¬Ûøı˛ı±˝œı˛ ’ˆ¬…ôLÀı˛ı˛ Œfl¬±ÀÚ± øıj≈ÀÓ¬ Ó¬øh¬»Àé¬S fl¬œı˛+¬Û ˝˚˛∑ ı…±‡…± fl¬Àı˛±/

(c) An infinity long dielectric cylinder of radius ‘a’ is non-uniformly charged where the

volume density of change ‘’ varies proportionally with distance from the axis of the

cylinder. Find the electric field intensity at a point inside the cylinder. [Given, =0 on

the axis of the cylinder and =
m 

on the surface of the cylinder] (1+4)+2+3=10

’¸œ˜ ΔÀ‚«…ı˛ ¤ı— ‘a’ ı…±¸±ÀÒ«ı˛ ¤fl¬øÈ¬ ¬Ûı˛±Õı≈…øÓ¬fl¬ Œ‰¬±„ ’¸˜ˆ¬±Àı ’±ø˝Ó¬ ¤ı— ¤ı˛ ’±Ò±ÀÚı˛ ’± ˛̊Ó¬Ú ‚ÚQ
‘’ Œ‰¬±À„ı˛ ’é¬ ŒÔÀfl¬ ”ı˛ÀQı˛ ¸Àº ¸˜±Ú≈¬Û±øÓ¬fl¬ˆ¬±Àı ¬Ûøı˛ıøÓ«¬Ó¬ ˝˚˛/ Œ‰¬±„øÈ¬ı˛ ’ˆ¬…ôLı˛¶ö Œfl¬±ÀÚ± øıj≈ÀÓ¬
Ó¬øh¬»Àé¬S õ∂±ıÀ˘…ı˛ ̃ ±Ú øÚÌ«˚˛ fl¬Àı˛±/ [Œ›˚˛± ’±ÀÂ, Œ‰¬±À„ı˛ ’Àé¬ı˛ Î¬◊¬Ûı˛ =0, ¤ı— Œ‰¬±À„ı˛ ¬Û‘Àá¬ =

m
]]

7. (a) Explain why steel is more elastic than rubber. 1

øà¬˘ Œfl¬Ú ı˛ı±Àı˛ı˛ Œ‰¬À˚˛ Œıø˙ ø¶öøÓ¬¶ö±¬Ûfl¬ ı…±‡…± fl¬Àı˛±/

(b) Establish the relation between Young’s modules, bulk modulus and Poisson’s ratio.  4

˝◊˚˛— &Ì±Ç¬, ’±˚˛Ó¬Ú øıfl¬±ı˛ &Ì±Ç¬ ¤ı— ¬Û˚˛¸ÀÚı˛ ’Ú≈¬Û±ÀÓ¬ı˛ ˜ÀÒ… ¸•Ûfl«¬ õ∂øÓ¬á¬± fl¬Àı˛±/

(c) Poisson’s ratio of a material is  Show that if  be the longitudinal strain, then the

volume stain is (1 – 2) 

Œfl¬±Ú ¬Û±ÀÔ«ı˛ ¬Û˚˛¸Ú ’Ú≈¬Û±Ó¬ , Œ‡±› Œ˚ ¬Û±Ô«øÈ¬ı˛ ’Ú≈Õ‚«… øıfl‘¬øÓ¬ ˝À˘ ’±˚˛Ó¬Ú øıfl‘¬øÓ¬ (1 – 2)/

(d) A wire of length l and radius r is elongated in length by the application of force.

Assuming that the volume of the wire remains unaltered. Show that the Poisson’s

ratio of the material of the wire is 
1
2

  . 3

l ΔÀ‚«…ı̨ ¤ı— r ı…±¸±ÀÒ«ı̨ ¤fl¬øÈ¬ Ó¬±Àı̨ ı˘ õ∂À˚̨±· fl¬Àı̨ Œ¸øÈ¬ı̨ Δ‚«… ı‘øX¬ ‚È¬±ÀÚ± ̋ ˘/ Ó¬±ı̨øÈ¬ı̨ ’±˚̨Ó¬Ú ’¬Ûøı̨ıøÓ«¬Ó¬

’±ÀÂ ÒÀı˛ øÚÀ˚˛ Œ‡±› Œ˚ ¬Û±Ô«øÈ¬ı˛ Î¬◊¬Û±±ÀÚı˛ ¬¬Û˚˛¸Ú ’Ú≈¬Û±Ó¬ ˝˘ 
1
2

  /
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