B.Sc. Semester | (General) Examination, 2020 (CBCS)
Subject: Physics
Paper: CC - 1A/ GE - |

Candidates are required to give their answers in their own words as far as practicable

Time: 2 Hours Full Marks: 40
Answer any eight questions from the following: 5x8=40
(T (P GG A SaF WIs:

1. (a) Prove that three vectors (§ — 2j + k), (2t + f — 3k) and (=31 + j + 2k)  are coplanar.
ST FET (ST (1 — 27 + k), (20 + j — 3k) 8 (=31 + f + 2k) feafE ez

(b) If 4 is a constant vector, then show that A - Z—f =0

% A (ST@I N &FIF 3, OIT (T8 (T A - Z—f =0
2. (a) Solve the differential equation 2xy dx + x?dy = 0.
2xy dx + x% dy = 0 SIS TNFIIBI T FE7

(b) Set up the differential equation for damped oscillation.
36 TTNTE (MR IS TAF I TS FET

3. (a) Define an inertial frame. Whether earth is an inertial frame? Justify.
SGIIIAT oEd e we | RS F SeeF [Aerren? I 78|

(b) The components of force actingonaplaneare F, =y, F, = x.
Prove that the force is conservative.
936 STHSE (AT IEE SIRTGIIAE, = y IR E, = x | TAFANFT  FaAM0 AN

4. (a) Explain why the ejection of gases at high velocity from the rear of a rocket will move a
rocket forward?

TG ARAAE AT 5T ST A6 FHNE AT F, TN FET|
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(b) Determine the ratio of initial mass to the mass at time when velocity of the rocket equals

to the velocity of exhaust gas.

A6 TEEA (F9T ST AN (FEF T T TEHA TN ©F 3 (R ATTF OFH
SOGICNCEREE]
5. (a) What do you mean by central force ? Give two examples of central force? @4y 39
FeTe I (IR (Fa1T FETF 76 SuIRae wig |

(b) Show that if no external force is acting on a system of particles, then total linear

momentum of the centre of mass remains constant.

@13 (T FT TABF THF (AT I2eF T 3@ A1 (A, SAG@CEEA (N6 @RS SAGST
T S|
6. (@) The equation of a simple harmonic motion isx = 4 sin (%t + %) Find the

amplitude, phase and time period of the motion.

2B NTT (ITSIToF TFITx = 4 sin (%t + %) X, Al (91, W7 8 (e F el Y FE7|
(b) Show that hollow shaft is stronger than a solid shaft of same mass.
(T13 (T 932 SFH &G (618 SACTHT H 1= (618 (& f&=ne |
7. (a) Write down two postulates of special theory of relativity.

e Ao SR 6 |

(b) Show that the distance between two points (x;, y;,2;) and (le yz,Zz) remain unchanged

under Galilean transformation.

W18 T @ 96 R (xy,y1,21) 8 (2, ¥2,22) N [ KIS FRE
TfHafoe |

8. (a) Find the position of the centre of mass of a rigid diatomic molecules of atomic masses

my m, and separated by a distance d.
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AFf6 G BN S "JN@ETE ©F my m, 932 G7% d| Afo7 SAPEU T3
[RRREICII

(b) A disc of mass m rolling down on a plane surface with velocityv. Find the
kinetic energy of the disc.

9F6 m ©EF TIF6 @E] INed IFFT v (J6 IR | 5IFfe6a (F6 e fea sfEsT
IGRREIGI

9. Show that the total kinetic energy of a system of particles about any point equals to the sum

of the kinetic energy of the centre of mass and the kinetic energy of motion about the centre of

mass.

(T8 (F TG 7 TS TEINABH (NG ST e TEPAH SIECLH STheie

8 BRI SO IFFNF (N6 sifexfea (FTHEd ST |

TlT[T'4

10. Show that when a cylinder is twisted the torsional couple per unit twist is 7 = -

. The

symbols bear their usual meanings.

4

T FHT (THS (TSI AF(G (BIST 36 9FF GBS (FTETH Ty FIF GEH A, 7=
RGIENEERICEISETC]]
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