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Anrwer four question.s only selecting tu/o questions from each

section

Time : Two hours

1. i{/ith the usual notatiofls, obtain the following equations for a common

t;tf,enary.

(a) s=Ctanry',

(lDY=Csecty''

lc)T=u11 ,

i.,
(11) 9' .= sl+.'

.t\. uniform flexibte chain of length I and weight per tnit lenglh t , rests

in a vertical plale with length kl (0 < ,k < 1) in contact with a snooth



pla[e inc]ined at an angl€ a to the horizontal. Upper end of the chain

is aitached to a point P Show that the tension at P is

Find the horizontal a[d vedical distance of P from the lower end.

If ,S and M a-re shearing force and bending momeDt respectively ai a
point ol uniformly loaded beam, then prove that

dS dM
dx =_r. and A"=-5.

where u,r is the weight per unit length of the beam.

S[a[e (he Bemoulli-Euler iall ol ffexure.

A uniform elastic beam ,48 of length 3o and weight W is clamped

horizontally at it$ ends, which are at the same horizontal level. Two

concentrated loads I4l and 2tr4l are placed at the points of trisection of

lihe beam with smaller load near to,4. Show that the reaction at ,4 and
95W 121W

.lJ atp 
-b4 -d -fn- resppctirely. Find also the bprrding mornpr,r al

each points.

iVith the usuai notations, prove the Claypeyron's equation

a rr.
itt -o t 2t421a-+b1 . M,6= .L63 -6"t , Att(b , ao\

4 \a b/

ibr the moment of a siightly elastic beam.

wl

2.

3.

I-k(2-k)cos2a



,4. uniform slightly elastic beam ,4D ol length 4o and weighi I4l rests

on four suppofls which are in the same horizontra,i ievel. The supports

are placed at ihe e d pointo of the beam and at poiutrs B and C such

lhat AB = 2a, BC = a a\rd CD : a. Sho\ry that the rnagniiude of the

bendine rnornenrs rL -B an,L c 
^r" 

!!u 3w o, 1gA 
unn 

36g:cspec1jv.tj.
Find the ratio of llre reactions at the four suppods.

4.

5.

Section B

Obtain the solution of the difierential equatior
^ d'u d1t

c. .: _.t_: *(r".l)u:0 ( Ce,tr.e
tt!" d,r

in series.

(a) S{ate rhe nerpssarv ar.d suffi.iort condition for thp e.luarinn' - coJ-'
PlllQds - Rd,z = 0tio 9e iu'egrab14,

@h.re P, Q a rd R are functions of r. y, z.

Test the integrability of the diflerential equatiol}

(2c3y + I)tl:r -r xady +:r2\an z dz = 6 Y a-J"-

and solve this when it is integrabie.

(b) Find the general solution of the following equations:

. , dt d,a d.z

g-z z-r u-r'
dr d.g dz

" 
^rr- 

ra gltt - r, - ,fu, -"r l



(c) Find the complete solution and the singular solution of the fol-
0z 0z

lowrng equalrons. t p = Ar and q. 
AA.

i. z:W+qA+spiqi;
i\. s2p2+a2q2 = z. (Hint : Use X : 1ogo, V =Iogy)

C (a) LeL V -- Vg,t) be a funciion such r,hat 7 ana 
Alr. 

eu"f,

approachcs to zero as -r -+ co.

Show that

[* 02v lx,t)
Jn 

- 
iit'i" >'' dr = 

^t' 
!o' t) - 

^')u'

/@
where U: I V(r,t)sjn^t d,x.

Jo

(b) Use the sine transformations to show the solutioo of the partial. a2v av
dillerential equalion; o =t l'or -a > 0. i > 0 sarisfl1.ing rl"n

conditions,

i. tr/(c, f) = cost whsn e = fl,

ii. /(o,0) : !,
is given by

sin, +v("rt =?1"* ( ) ^"- ^, 
o.r.

)2e
1

)2 cos t
l.+


