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B.Sc. | Year Examination, 2013 (Unified Syllabus)
| PHYSICS -l - - .
(Mechanics & Wave Motion) |
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| pPaperis divided into two Sections- A and B. Section-A contains Short Answer Questions and

Note:

Section-B contains ‘inti
ains Deseriptive Answer Questions. Attempt all the Sections as per instructions. ¥
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Section-A

This Com . i :
pulsory question contains ten parts. Attempt all parts. Each part carries 2 marks. Answer must |

be short. 9 sifard yem & T@ wm &) wlt sifrard ) weiE a2 oF F 21 @y T T B
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Q) r what conditions, the mechanical energy ofa system is conserved? What is energy function? |
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(i) The potential energy of a body is givenby : T fig @t frafes ool @1 @3 = 2
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where U is in joule and x, y, zare in metre. Deduce the X, y, z-components of the force on the body
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where it is in position (-2, 0, +5) e U St & 2 72 x, y, z Hi o 81 93 favg (-2, 0, +5) feafar }
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(iii)  Derive an expression for the kinetic energy of a body rotating about an axis with uniform angular |
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(iv)  State and prove the theorem of parallel axes AR 278l & yog i fafee qun fag Fifaul

(v) © Acircular discof mass M and§adius R is setrolling on atable. If @ is its angular velocity, show
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(vi) Show thatthe potential energy per unit volume
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(vii) Obtainrelation between escape velocity an
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(viii) Whatare relative and centre-of-mass coordinates? aifies 9ol FoTaH-Shs TRTIe B 82

(ix) Howdoesthe medium effect the amplit\gde of free oscillations of a body? foreit fooe o T el
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x)  Whatare thetypes of wave motion? Nam SeclimnB ‘
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Consider one-dimensional elastic collision between a given incoming body 1 and abody 2 initially at rest.

How would you choose the mass of body 2, in comparisior to he mass of body I, in order that the bedy
2 should recoil with (a) the greatest speed, (b) the greatest momentum and (c) the greatest kinetic energy?
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Show that for a rolling body, the combined effect of translation of the centre-of-mass and rotation about
an axis through the centre-of-mass is equivalent to a pure rotation with the same angular speed about 2;
axis through the point of contract of the rolling body. @z fif Fzad g2 7] = fae, ’g;a:mr:{‘—%'-?
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(a) Explain the following terms: fF=ifafaa R i GRS _

(i) Beam; TS, (ii) Plane of Bending, and ThA T, 3t (iii) Bending Moment % ’ Sl .
(b) Derive an expression for the couple required to bend (bending mo_nlent) a upiform stralghtmetall;

strip into an arc of a circle of small curvature. #Tq I THEAM e g <l e Fhd A 9
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(@) Give definitions of gravitational field, gravitational attract\i‘on and gravitational potential.
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(b) The massés and radii of the earth and the moon are A, R, and M;,R, respectively. Thet_r centres

are dapart. Show that the speed with which a particle of mass m should ac;_p_)rojected from a point mid-
. . G( A’/l + M9
way between the two centres so as to escape to infinity is 2,—— ;-
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Explain the basic pfinciple of launching an artificial satellite around the earth. A satellite revolves ina cir-
i i ' 's surface. Obtain the expressions for the orbital ve-
cular orbit around the earth ata height 4 from the earth's sur )
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What do you mean by forced oscillations? Write down and solve the differential equation for the motion
of a particle executing forced oscillations. Obtain the condition of resonance. gvﬁﬁ?l el | 3 =
mﬂ%?wﬁﬁaaﬁmwﬁ@mﬁwﬁ$mwvﬁwm3ﬁzwaﬁml SR
El?]jivo simple harmonic motions are imposed on a particle insame d|r<‘:<.:t|on wn&h tlfne-perlod same. Obtain
expresSions for the resultant ampliihde and phase. Also find the conditions of maximum and minimum am-
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