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Do five questions in all.
Question No. 1.is compulsory.
Db any five quvestidns :
(a) Calculate the value of Wronskian for:

(3 x5=15)

| e*sinx and  e“cosx
(b)  Determine the order, degreé and linearity of the dlﬂ'erenual equation:

(dy) +5(d J’) +9(d”) e7y 0
dax dx*

(c) i+ ‘Prove the following property of Poisson Bracket:

M ‘ [2u+3v w] = =2[u, w]+3[v, w)
"\ @ ’ Write the Euler-Lagrange’s equation for the function f(x 7,5

" (¢)  Form the differential equation whose solution is:

 Ae¥*+Be*
()  Provethat: Dl —f) = e [r@edx
| (@)  Write the Lagrangian and Hamiltonian of a free particle,
o | (y se€c )v-"ecxtanr‘ﬂx-”tanx-k’)y\dy 0

<

(6)

©)



Solve the following different{s\:f;\;;;-uations:

i : 3,3)
H}=— ,

(a) (D‘i_!-t,:z2 Di)y = coshx (6) (11) {ps } 5 -

: tes Hamiltonianand 1 £ & =n
(b) d_Jzi . Gﬂ +9y =2x¢ sindx ) here, H denotes Hami
dx dx |

| (8)  Write the Lagrangian of a simple harmonic oscillator (mass m and force
e thc{ R e o ; constant k) and hence obtain its equation of motion. 2,4)
- 2y2)dx + 2y~ ?)dy =0 6| (b) Show that the path followed by a particle in a vertical plane in sliding

sence of friction in the shortest time is

®

(b)  Using the method of variation of parameters, solve from one point to another in the ab

d 9| cycloid.

(ngz—ZxD+2)y=x]ogx X Pl
dx

() Usiﬁg the method of undetermined coefficients, solve

é’zy dy 7)
— =52 L gy = 2x+ 3x . (
dx? dx R ‘ g L

(b)  Solve the coupled differential equations:

dx ¥
e B P

a3y .

Py o, @)

(2)

P -
fove that the equation of the shortest path between two points o
surface of right circular cylinder of radius ¢ is given by |
z =gt oy,
b.
where ¢, and ¢, are constants, (

. 9 # I{!
(b) Using Lagrange’s method of undetermined multiplier find g

imum value of #= (sin x) (sin y) (sin z) where the variables %+’

Ui

the angles of a triangle, '
I
S ' engféz‘
(a) Given F = q12 + q22 and G = 2p; + p,, where q; and q2 are & Viiud
coordinaleg and p,
Prove thag

R
: "Sl=4q, +2q,
() Show that

and p, are the corresponding generallze
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