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18 thrown vertically upwards at a latitude ) with initial speed v,,
it returns it will be at a distance

X 4wv3 cos A
- 3 92

t, where w is the constant angular velocity of the earth with order



(a) Define the following terms;

i linear momentum;

1. angnlay momentum;
i}i. moment of foree,
v

(b) Obtain the equation of motjon With the usyg] Notations for apn A7 system of py

in the following form

dH
M= rhuy, . e

where [0, — i( Li ~24)AF, is the toment of the externg) forces aboyy, 4 il
point 4 in th;:;ystem.

A solid of mass M is in the form of 4 tetrahedron OXYZ, the edges OX, 0y ang
of which are mutually berpendicular, rests with Xy on a fixed smopth horiy

plan and Yoz against a smooth vertical wall, The normal to the rough face }

C' rolls down the face causing the tetrahedron ¢q acquire g velocity P where_j
the unit vector along Oy, 1p 06 = L, then prove tha

(M + M)V — e *J = constant

and

S o~y

f—*—fﬂ;(ﬂ-i),

where f — g+V J and g iy the acceleration of Bravity.



notations, obtain Euler’s equations of motion for g rigid body having a
following form: '

f A.Lf)l = (B i C)_wgwa = ﬂ-:i’l,

sz = (C = A)wl{x)g = Mg,
Clig — (A — Bluw, = M.

: &xi'al_syninletr'y and with principal moments of inertia A, 4, ¢

is surrounded by a mediun that procluces a retarding couple which

nstant multiple, &, of the instantaneouys angular velocity. Show that if
are such that
0,823 ),then the angular velocity at any subsequent time

b G are taken as axes of reference fixed in the body and

e e Sl e
(Q_le “tcosd, Qe Ttsing, Qe ‘C”’),

tion of spin about the axis of symmetry is stable or unstable

ions, show that;
s+ qﬁ cosf = constant = p,

Apsin® o + Cncosf = constant — k,
I il

i '92+¢5281n23) + 2mghcos § = constant,

with its tip on a perfectly rough horizontal floor, w
[ the top,

here s is



6.

5. Obtain the Lagrange’s e

(b) If u = cos @ then prove that:

L 0¥ — Bu)(1 — 42) — (v — u)? = il

u)(say),
; ot o 28 G0 _ 2mgh g s 5 C0
/ 2 ¥ = '“_'T——h, = iy 7= ) aIld = E‘—‘
i du
1L =

+ constant.
J T

(c) Find the condition for steady precession of g, top without nutation and show

two precessional frequencies are possible,

quations of motion using D'Alembert'y rinciple for a holoy
1 & [ i

systen,

A bead of mass Af slides freely on a frictionless circular wire of radius b that rof
n a horizontal plane aboyt a point on the circular wire with a constant angular yo
w. Write down Lagrange’s equation of motion of the bead, and show (hat the bead
lates as a pendulum of length | = —(’L

W

(a) With the usual notations, derive the Lagrange's equation for the impulsive

from the Lagrange’s equation for a holonomic systen:.

(h) A square ABCD formed by four equal rods, each of length

20 and mass m joi
smoothly at their ends,

rests on a smooth horizontal tahle. An impulse of magnify

[is applied to the vertex 4 in the direction of AD.

1. Find the equation of motion of the frame.

li. Show that the kinetic energy of the square immediately after the
2

; Jes af
& lmpulse is —
- ! m,
A Y

applicalio



dr JF
i [F‘}II+B?

F = E5058), 7 =1,2,... :n. Prove the Poisson’s theorem that

nstant of motion when F — Flpyias,0) and (@ = Glpygit), 7 =

ant of motion,

m with two degree of freedom, the hamiltonian is given by
H =00+ pb) - 21y + pagy)?

@ constants.

8 aconstant and F = pig; + pygy then

[F, H] = 2(H — v*F?),

interms of the Lagrangian,

Hamiltonian's equations are given hy

lg;f'_'._—_ gﬁ- lr_'gj o _-_Cl{{ 1

not contain the variable time ¢ explicitly.
éiﬁ.i'ff&l-‘é}?-iendent of time ¢ explicitly. then prove that it is
ergy of the system,

i the @y plane under (he influence of a central force depending

the origin,
for the systent.

equations of motion,



