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Do Five questions in all

Question No. I is compulsory.

l. Do any Jive questions :

(a) Classifu (order, degree, linear/non-linear) the following differential equation :

,[#l .'*(#)' . o,l*)', v = x3

5 x3:l 5

(b) Check whether the following functions are linearly dependent or independent :

eJ sin x, ex cos r.

(c) Prove the following property of Poisson Bracket :

TIIIIIIIIII

fa, bc): b[a, c) + [a, blc.

P.T.O.



(2 ) l4l5

(d) Find the extreme points of the function :

JU,i:4ry-14-y4.

(e) Solve:

p6z+fYr-2xydy=0.

Ut Define generalised momenta for n-pafticle system, and find its time derivative'

k) Form the differential equation whose only solutions are :

ard, a2eb, a3e3*.

(h) Find the extremal of the integral :

i 0, - f)ck, nere / =*
0

2. Solve the following differential equations :

(ct)

"!* 
,Jr= -r.c(,7) 6

(b) 9dx y-x-4

3. Solve the following di{Ierential equations :

(a) * - ** + 4y = s2t (tt + cos3-r)
dxt dx

"rl2y ^ dy - ., .x' ,, - 3x- + )Y = t-.,n(lnr).
ax

6

I(6)

4 _y+x-2.,



(3) t4l 5

4. (a) Solve the following diflerential equation :

6s+fyx-zxfdy=0.

(b) Using the method of variation of parameters, solve :

1O2 + l;y = xcos3x; O = Ldx

(a) Using the method of undetermined coe{ficients, solve :

(D2+l),=2d+"orr;D={
dx

(b). Solve the coupled differential equations :

*Q- *=2t +l
dt

6

9

6

9

dx

a

"(a" _ ay'\

\dr dt )
+x=t.

6. (a)

(b)

Prove that the equation ofthe shortest path between two points on the surface ofright

circular cylinder of radius a is given by :

z -- c1$ + c2,

where c1 and c2 are constants. 6

Using Lagrange's method of undetermined multiplier. find rhe area of the largest triangle

inscribed in the circle of radius a. 9

7. (a) Find the Hamiltonian corresponding to the Lagrangian : 6

L= ai2 + bi2 - Lw.

P.T.O.



(4) l4t5

(b) Starting from the expression :

s(q, p) = o4 - r(u,4)

Derive the Hamilton's equations of motion.

rl

Fig. 1

8. (a) Show that the time derivative of u(q, pl is given by :

Hl

here, H denotes Hamiltonian. 6

(b) Write the Lagrangian of tle system of two masses m and 2m. shorvn below in

Fig. I . In this figure, x1 and x2 are the displacements of two masses from their equilibrium

positions. Hence obtain the equations of motion of these two masses. 9

k 2k

9

du

d!
uL

k

xz > xl

4l4l5 300 .:
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