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PHYSICS
Course ID : 12414 Course Code : SH/PHS/103/GE-1

Course Title: Mechanics, Electrostatics and Sound

Time: 1 Hour 15 Minutes Full Marks: 25

The figures in the margin indicate full marks.
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Section-I

1. Answer any five of the following: 1x5=5
@ I 517 A7 Teq wie ¢
(a) Write down the condition for three vectors P, and Rto be coplanar.
ol (239 P, 0 93 R -9 GFoaA RGN *[6f6 el |
(b) How the linear acceleration of a rotating particle is related to its angular acceleration?
G I TG (ARF 73 O (FIfF T A0 IS 7S 2
(c) What do you mean by forced vibration?
A Fl @S (I 2
(d) What do you mean by geo-stationary satellite? Explain.
GO THlalR F e Il el |
(e) What do you mean by length contraction in relativity?
AR SRR O FRCPb IEIC0 J (@AM 2
(f) Why is gravitational potential negative?
TR eq 4 27 @2
(g) State and write the differential form of a Gaussian theorem in electrostatics?
27 ofberwa SICER a e w1 938 O e Faeelfb (el |
(h) Radius of earth is 6400 km. Find its capacitance in any system of unit.

sfeIF AP 6400 km | @ @I ARG @ GIFFCTF W fefar St |
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Section-II

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

@ I 715 2AsiE Ted wiS 2

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)
Y
0 and (ii)) —.
and (i) 5
3+2=5
@35 TN @i 92 sffiTeIe g ffen feia @3k wige ufb s1=et (rietaifea oifaeiretsa b1 <oe |
orate @, N aife oIfe Sogasiar | 7w W AL (i) 0 @< (ii) g w2 il sife =ficetna
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3. (a) What is axial vector? Give example.

SR (9T I 0612 Sl MG |
(b) Prove that v2(1)=0, where 7= xi +yj +zk . 2+3=5
r
2.1

AN FE @, V' (—)=0, @A r=xi + ] + 2k |
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4. (a) Show that the torsional couple per unit twist of a wire is , where the symbols

have their usual meaning.

4
@S @, 96 OIET Afe I 2AF (N6 G G “’Z , @A Dowf ovfere s 7aa

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

A SAICER ARSI Seare 1 |

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

the frequencies of the tones producing them. 5
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Section-II1

Answer any one of the following: 10x1=10

@ @I G55 AT Ted vie ¢

(a)

(b)

(c)

(a)

(b)

(c)

What is capacitance? Find the capacitance per unit length of a cylindrical capacitor

whose outer cylinder is earthed.
q7g I 7 9 (FISIFRe M AR (Bl6 G112 e 97 A G35 (e A el el |

What will be the electrical field at a point inside a conductor? Explain.
@I AR STereE @I e ofberwa Fimel 232 i Il |

An infinity long dielectric cylinder of radius ‘@’ is non-uniformly charged where the
volume density of change ‘p’ varies proportionally with distance from the axis of the
cylinder. Find the electric field intensity at a point inside the cylinder. [Given, p=0 on
the axis of the cylinder and p=p on the surface of the cylinder] (1+4)+2+3=10

AN R @R ‘o’ APNET (6 ATATEF (516 SPTRISIE S QIR G SR SIS Ty
‘0 (BIeT BT (ACF AT A0 TIesiifereid #fkafes 211 mreba sreresz @i e
OfYeCRg AR W el 1 | [(rel IR, (5I06R SICwe B2/ p=0, 4<% (BI0es 2% p=p 1]

Explain why steel is more elastic than rubber. 1
5% (&1 T (b @ FRfogiore i e |

Establish the relation between Young’s modules, bulk modulus and Poisson’s ratio. 4
TR GNE, O I QT IR 2R SIS &y T=1S 2lfedt e |

Poisson’s ratio of a material is . Show that if o be the longitudinal strain, then the

volume stain is (1 — 20)a. 2

(I AL ST SoATS o, (vl (@ siwifoa s fgfs o0 26 Siwes FF (1 - 20)a

(d) A wire of length [ 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 G=E. 3
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