547/Phs. SKBU/UG/5th Sem/Phs./RC12/20

U.G. 5th Semester Examination - 2020

PHYSICS
Course Code : BPHSGERC12

Course Title : Mechanics

Full Marks : 30 Time : 2 Hours

The figures in the right-hand margin indicate marks.

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

1. Answer any ten questions: Ix10=10

Q-GN Wi eels Ted mie ¢
a)  What do you mean by unit vector?

G (ST 2
b) Find the unit vector of A=2i —6}'+3l€.

A=21—6]+3k (SHI GFF (OF F© FA?
c) What is a solenoidal vector?
AfoWECE (OF 2
d) What do you mean by 'order' and 'degree' of
a differential equation?
(I SR AN WAl @ @ @IS
(R 2
e) Define center of mass of a body.
(T ] (Y T09 & @R
f)  What is Galilean transformation?

anfeifere wolrea e
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g)  Write down the principle of conservation of
mechanical energy.
e el el (19|

h)  What do you mean by radius of gyration?
basifen PIE I A0 2

1)  What is the measure of rotational inertia of
an object under rotation?
(FIl Goeld AT F2

j)  Give the definition of Centrifugal force.
IATPY T | WG |

k)  What is the essential feature of central force?
FER AR YU @RH @4

1)  Write down the unit and dimension of moment
of inertia.
oSl NCRS WGl € &N (&4 |

m) Define Young's modulus.
3T BONTET G| WG |

n) Write down the unit and dimension of G
(Gravitational Constant).
Gl TR &0 (G) @l € T (@7 |

o) What is the limit of velocity of a moving
object?
(I SISHe] TR (0o AT T F© 200 AT 2

2. Answer any five questions: 2x5=10

@I A6 arsw Tes wie ¢

a) Find the differential equation of
y=Acosx+Bsinx, by eliminating the
differential constants A and B.
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b)

g)

h)
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y = Acosx+ Bsinx ANTHA0H S ANGAD

T |

A particle moves in a plane with constant
speed. Show that the acceleration vector is
perpendicular to velocity vector.

G3fb e S T 475 | (e (T @b 999 €
(91 AT &R |

What do you mean by conservative and non-
conservative forces?

IR G- SRR e 0O [T QRN 2

Does the escape velocity of a moving object
in a planet depend upon its mass? Explain.

@I Atz @I @ Yfeo-ad W F @ I
o BT feaieT e I e (e |

State Kepler's laws of Planetary motion.
9023 9O FPW (oA A%l (&1 |

State the Kepler's laws of planetary motion.

5it2q oS T>iFe @R @ef [Rge 3
If A=2i+j-3k and B=-3{+ j+2k, then

find AxB.
A% A=2i+ j—3k 9% B=-3i+ j+2k WA

Ax B~a3 S el 5

What do you mean by length contraction and
time dilation according to special theory of
relativity?

R Siesifreel ©g SRR ) JCFb @
YA TS [F @R @Y
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3. Answer any two questions: 5x2=10

@G 75 SsiF T wie 2

a)

b)
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Establish the relation between torque and
angular momentum.

ST SACRE! @ G N T Zioi 4|

Show that the average kinetic energy of a
particle executing SHM is equal to the average
potential energy of the particle.

WAl8 (@, FAMANST A L& (N I8 91T
sifexifies o Ie Zfexfas i |

i)  Calculate the work done in twisting a
wire. (Take C as the couple per unit
angular twist).

G OF-F (WHG e (@ I F900 =7 ©
7 39 1 (@ T8 C= 7% ofs 975 (FIfF
(BT (couple per unit angular twist))|
i1) Two objects move with velocities 0.5 ¢
and 0.6 c in opposite direction. What is

their relative velocity according to
special relativity. 3+2

uis e [eidre v (A G Sl s
0.5 ¢ € 0.6 ¢ (Ical sifoAle | f[eaT
SRRl wg SRR SR SRR S
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