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for the questions '

Answer Differential Equations and Advanced Dynamics
in separate books

Answer five questions, choosing one from each Unit

uNit—I

1. (a) Solve the differential equation -

2
x3 d3y+3x2,d__~y_+x_‘§i+y=x+logx 6
dJC3 dx2 dx

( Turn Over)
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)

(c)

2. (a) ,

(b)

(2)

Solve the equation

2,d3y 9
dx2 dx

d2y ’ dy
a2 g ty=e™

Apply the me
d Sters. to s

d2y
Eﬂczy =seckx

thod of -variation Of
olve the equation

sirnultaneouS

3. (@

(b)

. (C)

49, (@)

(b)

)
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(3)
UNIT—iI
(In this unit, p‘=—a£, q=§£)
- ox dy
Form a partial differential equation by

eliminating @, b, ¢ from
Lo B 2

X2 y* z_
X ;2 +=5=1 6
a2 b? c?
Solve the following equation : 3
2 .
_y—_EE + qu = y2
x . ..
Apply Chéff)it’s method to find the
complete integral of
| (p? +q°)Y = 6
Find the integral surface of Fhe
partial differential equation
(x—y)p+@;—x—z)q2=z through ~the
circle z=1, 2 +y° =1 6
Find the complete integral and singular
integral of
’ 2
z=px+qy+c\/1‘+P2 +q 6
| i al of p2 = zq. 3
Find the complete integr
( Turn Over )
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6. :
@ A Particle g)

8D/254

(4)

UNIT—III

5. Establish the formula

d?y . p
—+U=—"_ _ Q= 2

= f ]
F or the motion of a particle

describing g ces
g a centr .
P per unit mggg al orbit under an attraction

If P=yyS

particle
can describe the circle r = a

If the oo
. Particle
With the sam Moves under this attraction

€ ares
Path ang eal constant as the circula?

f:_i '
4\/5’ Wh_.ere T=2a, 6=0

s
OW that ag ¢ — o, the path is

=q 6+2+

2 to c;:le S1n a verticle plane dO""
vertical ang Odal arc’ whose axis °
from a ointvertex downwards starting
an angle 9’ Where the tanger’lt makes
~Oming 4, With the horizon

that lLeh® rest at the vertex. sh oW

=

c ) Sing .
Oefficien 'e HcosB, u being
of frictiop

» fin
d the speed v with which thé

741

5

8

4l

( Contiﬂug |

(5)

(b) 1f P=p.(u2-au3), where a>0 and a

7. (a)

(b)

8D/254

‘meanings.

particle is projected from an apse at a
distance a from the centre of force with

a velocity yuc/a®, where a>c, then

prove that the other apsidal distance of
" ala+0) . 7

the orbit is —
a-c¢

UNIT—IV

For a coplanar rigid system, prove that

the principal moments of inertia at a
point are the extreme values of the
moments of inertia at that point. Show
further that these extreme values are

given by -
1Ma+B —A)2 +4F?
Imin = — A+B""(B ) +

2

Inax _-._1.[A+B+\/(B-A)2‘+4_F2 I

2 R
where A, B and F have their usual

iform rigid ves so that A
A uniform rigid rod AE mczves $0 -
and B have velocities Ua and Ug at any

instant. Show that the kinetic energy is

then Y a2
T=.1_M[l7,§ +Us-Up "’UB]
6

is thé mass of th 7

e rod..

where M
( Turn Over)
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(6)

8. (@) A uni
uniform solid rectangular block is of

(b)

9, {a)

(b)

8D/254

- Teferred to dges

mass

Find ﬁ:n d have dimensions 24, 25, 2c.

ellipsoid f; €quation of the momental
Or a corner O of the block,

coordi through O as

of ind;rnt?at.e é;tes, Determine the moment

point dia about OOr’ Where O' is the
gonally opposite to O,

Find
’ectangtﬁfar mm of inertia of &
2 line-parglle] o o oS 2% 2 about

one of its sides.

A Unifory,
Jointed o ';:d AB of mass 2m is freely
€ rods ;ea Second rod BC of mass
© at right °% a smooth horizontal
A impyjge 11 S5, 10 each other and
directigp, is applied to Ap at A in &
¢l to BC. Find the initia!

Par
Vel()city
) OfBC and Prove ¢ : ‘
e that the kinetiC

€ner,
8y 8enerateq is S 2
6 / m.

A cir
Co
¢ atrest is in Spin @ and with itS
] contact . gh
ed at with a rou
an angle ¢, the angle of

€ing € surf. .
Q. aces in COntact also .

Show :
s downﬂl:’ if the initial SUP
N ,pla‘ne, the hOop

[ Contin#®

10

54-2’8

dl

10. (a)

(b)

8D—1100/254

(7)

remains stationary for the time
gsina

and the hoop rolls down the plane with

acceleration Y gsina.

A uniform rod is placed on a horizontal
table with two-thirds of its length
hanging over the edge of the table. If the
rod is at right angles to the edge and is
released, show that it will begin to. slip
when the rod has turned through an

angle of
e
2
where p is the coefficient of friction
between rod and table. C

A uniform circular cylinder of mass M
and radius arolls down & rough inclined

plane, inclined at an angle o to the
_ Prove that its velocity down
the plane is given.by '

v= %gtsina +vg

and that its angular velocity at time ¢ is
given by .
o= 2gtsin® . g
.3a
;re the initial values of

where Vg and ©¢g ] M
vand © respectively at time t=0.
* kK



