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Part A

Answer any five questions,
Each gquestion has weight 1.

1. Determine whether the equation ydx + xdy + 2zd2 = 0 is integrable.
2, Eliminate the constants @ and b from the equation z=(x+a}{y + b,

3. Prove that along every characteristic strip of the equation F(x, y,z, p, ¢) =0the function
F(x, y,z, p, q) iz a constant,

4. Find a complete integral of the equation p? y (1 + 2%)=gx”.

Pz Pz 2 1 :
5. Verify that the partial differential equation :’*'!x_z —g = f 15 satisfied by 2 = % b ly—x)+ 4"y —x)

where ¢ is an arbitrary function.

6, Solve the equation r+s—2t=""7,

-

What is interior Churchall problem.

@

Prove that r cos 0 satisfies Laplaces equation, where r, 8§ are spherical polar co-ordinates
(bxl= 5’
Part B
Answer any five guestions.
Each question has weight 2.
_dy _ dz
x2-y y2-% 1-2°

B, Find the integral curves of
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Verify that the equation z(z+ y*)dx +z (x4 x*)dy - xy (x + ¥) dz =0 is integrable and find its
primitive. £
Determine the characteristies of the equation z - p* - g® and find the integral surface which DASSES
through the parabola 4z + %= 0,y = 0.

Find a complete integral of the equation p? x + gy = zand henee derive the equation of an integral
surface of which the line y=1, x+ z=0 is a generator.

]
8%z &z
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Find the solution of the equation =x=M

.3 .
. 3 Oz e i a :
Reduce the equation (n - 1) —— 2 — ny*" 1 2= o canonical form, and find its general
3 ﬂx !-{!rr i P

golution.

Show that the surfaces 1% + * + 2* = x™* can form a family of equipotential surfaces, and find
the general form of the corresponding potential function.

By separating the variables, show that the one-dimensional wave equation E =— —— has

solution of the form A exp (+ in x + inct) where A and n are constants.

|:5 S 2 = H]}
Part C

Answer any three guestions,
Each question has weight 5.

Prove that o necessary and sufficient condition that the Pfaffian differential equation X-dr=0
should be integrable is that X-curl X =0,

If u is a funetion of x, y and z which satisfies the partial differential equation

(57!
(v —z}% +{z—x}l%:~+[x—_-.r]?£=[}. Show that n contains x, y and z only in combinations

x+y+zandx?+ %+ 22
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Explain Charpit's method of solving the partial differential equation F (x, y, 2, p. g = 0 and solve
the equation p® x+ g° ¥ = z by Charpit’s method.

Prove that a necessary and sufficient condition that a surface be an integral surface of a partial
differential equation is that at each point its tangent element should touch the elementary cone of
the equation,

; 4
1
Obtain the solution, valid when x, ¥ =0, x ¥ > 1, of the differential equation &Z; & e such

that z=0, p=2y/(x+ ) on the hyperbola xy = 1.
(a) Solve the equation pg = x (ps —gr.

pirdr'

jr=7

(b} Ifp>0andyri= |
v

» where V is {he volume which 15 bounded, prove that

im ruwir)=M, where M= [p r'idr .
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(3 x5 =15)




