PHY 3B O3/AFY 3B 03—MECHAN

Section A
Answer all guestions.

Each question carries 1 mark.
Answer in a word or phrase.

1 The force that does not really act on the particle but appears due to the acte sratio
is

. Freely fulling body deviates from their vertical path. This is due to the effect of ———. .

. The geometrical restrictions on the motion of a particle are known as

. For conservative forces, the sum of potential and kinetic energies is ———

2
3
4
5. 'The essential requirement of a frame of reference is that 1t should be
6. Frictional and viscous forces are examples of ———— force.

T

. The work done in moving a unit mass from one point to another on an equipatential surface is

e True or False :
#. Newton's law or motion are also known as laws of mechanics.
9. Torque is the rate of change in lincar momenturm.
10, In aninelastic collision the momentum is not consarved.
(10 = 1 = 10 mariks?
Section B

Answer all guestions.
Each question carries 2 marks,
Answer in two or three sentences.
L.
b
13,

14

What are inertial frames of references 7

Give the pestulates of special theory of relativity.

Explain conservative and non-conservative forees with oxamples.

What is the difference between the pseudo foree and the real force appenring in inertinl frames
15, Btate the principle of virtunl work.
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T ]

5. What is time dilation henco EXPEFEERERC 0 o
7 What does the tori “rotational W
‘Section €

Answer in one paragraph.

8§ Use Galilean transformation 10 show th‘ﬂ-.ﬁh“- distan dihdes e
(21, ¥p. 2 ) and (%2, ¥2,22) isimriwtin-minﬂ#ﬂ] ﬁ'ﬂmﬂ =
a, Smwthemhtmnfspecialthemufmlaﬁﬁmanddﬂ&!ﬂ&um e the Lorent :

0, Prove work energy theorem. o y:
11, Define angular momentum of a particle. Ehu?v that the time rate of change of a I o
of a particle is equal to the torque acting on 1t. L ke
39 Show that the intensity of the field can be expressed as E=-grad V, W s the pote
.IiJ.' il
2 :

b o
23. Establish the relations (i) m = mg,(1 g and (ii) E = me*,

94, Derive an expression for the potential energy of a system of masses.

Section D

Answer any four questions.
Each question carries 4 marks.

@5 Prove that the plane of oscillation of Foucault's pendulum rotates 15* sin ¢ per hour,
iatitude of the place -

s

26. Calculate the fictitious foree and the total foree acting on a freely &ﬂiﬂgw}-ﬁ 1ass 20 k
reference to & frame moving with a downward acceleration of 8 m/s, ' '

27, U F = (2ay+ 2%)i + "]+ 2xzh, then show that it is conservative. Calculate the
done by this force in moving a particle from (0, 1, 2) to (5, 2, 7).

28, Two particles, having the positions. '-l'EEq-ﬁj'l m and = "'{52 +'E}} ' " -:
v =4 +3}-} s and vy m[m" *T_ﬂ' ﬂ‘-ﬁﬂiiilh'ﬂ?ﬂmﬂ'm : _; .
the collision will take pluee 7 they collide, (i) vhen A

2. Period of Saturn is 29.6 years., Coleulate the av clile : e
radius of the carth's orbit is 1.6 x 108 km,). vrage distance of the Saturn fro m the

40 Caloulate the length and scceleration of i rod of length & m,

maving with 0.6 ¢ w:kmlt:." inn ﬂmum'min# A0 angle whhiﬂ:‘m# '— J.;-

-41. Caleulate the enorgy in electron M“thml iy . .
- -_,"."r I”l'!l. ¥ Rt L
Loy, = LOTAT = 307 kg m,, = L 67262 10°% kg, m = 0.9x10 kg ) v
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33,

34.

33,

E;phh:mm'unlfrmenﬁﬁnrmm,fmm'_ ference '’
frame of reference T, Find how velocities and aee _' '
tnea-:huthar

been damrw:l fmm these laws.
State the postulates of special theory of relativity, and deduce from them the o
What is relativistic energy ? Prove the relation E? - PXC? = m#¢!. Derive an. wﬁ!
velocity of a particle in terms of the relativistic momentum and energy.

B

(2 x 10 = 20 marks)
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