B.Sc. 1%t Semester (Honours) Examination, 2020-21
PHYSICS
Course ID: 12414 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.

AR &F ST LTSI AN [N

1. Answer any five of the following questions: 1x5=5
(T (AT A6 NI G WS |

a) What do you mean by time integral of force?
T Pl TP Il & (QRTT?

b) Write down Stokes’ theorem for vector.
(ST I (FLG GO GHAATIG 74 |

c) What is Q-factor?
Q-&IF 2

d) What is the definition of geostationary satellite?
GITNET AR FICH qCeT?

e) Velocity of a particle is 0.6 ¢ and it’s mass is m. Find out the rest mass of the
particle.
GF0 IH SIOTIN 0.6 ¢ IR O T m | THOF [ZF T AT FA |

f) Define dielectric constant of a medium in terms of force between electric charges.
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g) The capacitance of a conductor is 1 Farad. What do you mean by this statement?
JH0 AR NIFT STFIRG | 2 73S o7 o [/p?

h) What do you mean by forced vibration?

NIIH TN JeI0@ (b (QAIRATI?

Answer any two of the following questions: 5x2=10
ARHAT G AR TS W8 |
2. (a) State the Kepler’s laws of planetary motion.
S(RA 51O FPIW (FAANIL Fa e [go F41
(b) If the distance between sun and earth becomes half of the present distance, then

what will be the length of the year?
ST (A YR AT IOV HACF WP R IRIA (M) PO R(I?
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3. (3) Determine whether this force F =(xz—y?)i—(xy—y?)j+(z-x>)k is
conservative or not.
F = (02— y2)i —(xy — y?) ] + (2 — x*)k IeT0pafG SRt w1 ot o iy 411
(b) Find out the unit vector perpendicular to the two vectors—i + j+k and 2i =3+ 2k

(OFF —1 + j+K G 21 3] +2k 715 T A6 T (OFA [NofT B |
3+2
4. (a) Write down the conditions for amplitude resonance and velocity resonance.
IV T 8 (9 AN *S S (Y|

(b) Find out the values of highest velocity and highest amplitude.

ST (I51 933 S TSR A @ (o S |
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5. (a) Define electric dipole. Derive an expression for the torque on an electric
dipole in a uniform electric field.
e RN T WIS | STA-BGY (FFTE B0 OGS MRTER G fEamie 56-
G AR N ST
(b) Explain why a comb attracts small pieces of paper after running through dry hair?

GG O (F WA FTAF NG T SR FAA (FF GO (=B FIMGR ZHENS

SHYY BA?
1+2+2
Answer any one of the following questions: 10x1=10
(AT JB(6 AR TS WS |

6. (@) By Gauss’s divergence theorem determine the value of”lf.ﬁds, where

F=4xz-y* ]+ yzl? and S is the surface of a cube between the planesx =0, x =1;y =
0,y=1,z=0,z=1.
GIRORUGST SAAPIGR SR ([ F.adS S e S s (6 e weiafe
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(b) Write down the characteristics of central force.
(TS A (IFTET 3f oy
(c) Establish the relationship between torque and angular momentum.
B «Re (FNF SR T=H0 ASH F4|
4+3+3
7. (a) What is stress and strain? State the Hooke’s law
Ao 8 [P JeTe F @R 2F 97 749 [7e I

(b) Give the definition of Poisson’s ratio. Show that its value lies between -1 and +1/2.
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(c) Rest mass of a particle is mo, it’s total energy is E and momentum is p. Prove that

E = pc®+mic*.

mo B3 ©F TN 43I0 I (B A& E 479 OIQ@Y p A AW F9 (¥,

E =/p°c® +mic*
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