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L. The generalized force for a conservative potential system V = ;qk‘

a Qi
c. 2qx

~

momentum will be
A P = =3 my Gy
€ Py = =2 myq;

12

a.l= %mc‘f +V

o L=img*-Vv

b. —q
d. —2qi

b. py = T m, gy
d. py =2 ¥ my 4,

b.L=mg*+V
d. L=mg*-V

- The kinetic energy of a particle of mass m willbe T = Z%m,,. qi*. Its canonical

* The Hamiltonian of a system is H = % + V. Its Lagrangian will be ‘

4. The Lagrangian of system is L = %m 7? — mgz. The Lagrange equations of motions will

be
a mi-mg =0
c.mit+gz=0

b.mz+mg =0
d.mzi+mgz=0

(3. The effective potential energy of a charged particle in an electromagnetic field is

b. U = g(=¢ - - 4)
d.U=q(p+i-4)

U= q(—(‘b-l'l‘/.{)
©U=q(p-iA)

6. The Hamiltonian equations of motions is

" an 2 AH
& P b-Pk=§;
e At =
b k7 d.Pe = A
2 2
7 The Lagrangian of a system corresponding to the Hamiltonian H = ;?’; 4 ::,':r,

a. im (2 —1%6?)

c. im (7% + r 62)

b. 3m (2 +r%0)
d.3m (¥ +r'6?)

8. The velocity of a charged particle in an electromagnetic field is
a B=1(5-4) b 5 =+ (5 - qA)
1

. i==(f+qA) d§==(5+A)

3|~
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% A particle moves under the action of a generalized potential V (9. 9) = 19 The
a2

magnitude of the generalized force is

2(1+4) 2q
T b =
a q
i 2{1-4)
(e d. -
10. The Lagrangian of a spherical pendulum is

nl= :;m 12(67 + sin*@ @) +mgl sinf bl = %m (62 + sin?0 ¢?) —mgl cos 0
o L=2mI*(62 + sin?0 ¢?) — mgl sing d. L= 5 m (82 + sin%@ ¢?) + mgl cos @
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[Descrig’ ;ivg] b
Marks: 25

[ Answer question no.1 & any two (2) from the rest ]

Time: 1 hr. 15 min.

I. A particle of mass m moves in x-y plane under a potential 5
k : p
V'= == where k is a constant. Construct the Lagrangian and
its equations of motions.
2. a. Define Hamiltonian of a system. - 2+4+4
=10

b. Find the Hamiltonian equations of motion for a conservative
system.
¢. Obtain the Hamiltonian for a system whose Lagrangian is

L= Ga x* + %b j'z).

3. a. Obtain the Lagrangian for a double pendulum vibrating ina  6+4=10
vertical plane.
b.Find the equation of motion for a double pendulum for
anyone generalized coordinates.

4. a. The force acting on a particle of m and charge g moving with a 8+2=10
velocity # in an electric field E and magnetic field B is given
by F = q (E + ¥ x B). Obtain the Lagrangian defining the
motion of such particle.
b. Find the canonical momentum of the charged particle.

5. a. Find the Hamiltonian of a simple pendulum. 4+6=10
b.Obtain the Hamiltonian equation of motion of a simple
pendulum.
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