PHYS 301: ILMAR GAHRAMANOV SUGGESTED PROBLEMS - OCTOBER FaLL 2025

Problem 1. Find the accelerations if the Lagrangian function is given as follows:
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Problem 2. Simplify the Lagrangian functions by excluding total derivatives:
1
(a) L' = Zsint, (b) L'= 5(q + )%,

© I'=g+a? (@) L=y

Problem 3. Integrate the equations of motion of a particle if its Lagrangian function and the
initial conditions are given (at the moment ¢ = 0: velocity and coordinate & = &g, = x¢):

1

(a) L=i%——, xo=1, i9=0,
T

(b) L=i*+tan’z, x9=0, 9 =2,

(¢) L=di*+e", x9 =0, i = 2,
1

(d) L:jcQ—;, zo=1, i9=0.

Problem 4. Write down the Hamilton’s equations if the Hamiltonian function is given as
follows:
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Problem 5. Find the Hamiltonian function if the Lagrangian function is given as follows:

(a) L= +3"+2) = Ule,y, ) (b) L=Z(2 41+ = Ulr,p,2);

(¢) L= %(7*2 + 1207 +r2sin 0 ) — U(r, ¢, 6); (d) L=-mc*\/1—- .



