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SECOND EXAMINATION IN SCIENCE - 1994/95 & 95/96

(Aug./Sep.’97)

MT207 & 209 - CLASSICAL MECHANICS II AND
DIFFERENTIAL EQUATIONS & FOURIER SERIES

Time Allowed: 02 Hours.

Answer only four questions selecting two from each section.

SECTION A

CLASSICAL MECHANICS II

I. With usual notations, obtain the following equations for a common catenary

b) y = csecy
() T = wy,
() 9* = s* + ¢

A uniform chain of length ! and weight 1, hangs between two fixed points at the
same level and a weight W, is attached at the mid poiut of the chain. If the sag at
the middle is d, show that the tension of the chain at each fxed point is

d l l
—+— | W + —W,.
(2£+8d) O



1 "ﬁ "‘J r
3 A
2, SRS
DHEE LA b
1 5 T o T
State the Bervoulli-Enler law of Hexre. “w—v_/w Y
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A beam AR of length a is clamped horizonfally al A and is loaded so thal the
load intensity al any poinl 22 is proportional Lo AP2 A the tolal load supported is
117, then prove that the vertical foree applied at 12 required to hold 3 al the same

fevel as A s = {6
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With the nsnal nolalions, prove the Claypeyron’s equation
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for Lhe momend, of a slightly elastic bean.

A wniform rod ABC of weight w per unit lenghl is supported at its ends A, " and
its point /3 ou its length. The three poiuts A3 and ¢ are al the same horizoutal
level stel it AR = a & B¢ = b. Show thal the reaction of the support al A s
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Hence show that the rod can remain in contacth with all the snpports il
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SECTION B ~

DIFFERENTIAL EQUATIONS & FOURIER SERIES

1. Obtain solittion of the differential eqpualion
d?y
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#ll = a) =t = {11 3r)=L = =10
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111 SeT10s,

(a) Stade Lhe necessary and saflicient condition for the equalion
Doz Qidy + Rz == 0 Lo be integrable, wheve /2,0, P ave lunclions ol x oy and 2.
Test the integrability of the differential eqnation
et R e ) = Gayale =00,

aned solve tlas when i s infeerable,

(b Find the general solintion of each of the following:
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(¢} Vind the complete solntion and singndar solntiou of cachi of the followmy
. | iz ()
coualions i p = —— &y
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T
i a'r? = ey -2t = 0,

(Hink: Use X = =,V

ey, Z=1ug)
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per it length salisfies the equalion
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(4} Drove Lhat lor 0 €2 <o, ‘ i 90
_ 1701 1 ,
SINE = — {— — T GOS8 2 = —— cosdp — —=cos bt — ......... | :
i o i Ay D7 J
(1) Deline the finite Fourier sine trausform of /7(2:). 0 < 2 < I, aud write down ils
»

The potential V0 1) ab any poinl of a cable of vesistance 17 and capacitance

Determine the potentinl Ve, f) for the cable of length 1 if holh ends of Lhe

cable are carthed and if .
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