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Note: Answer ALL questions in Part-A and any FIVE from Part-B

Part-A (10 x 2 = 20 Marks)
7 = x0+ yf + zk , show that @V =u

Find a unit normal vector to the surface xy’z> = 4 at the point (-1,-1,2).

Solve (xy3 +y)dx+ (2x2y2 +x+y4)dy =0

Solve y = xp— p>where p=-%.
y=xp—p p e

dy

Solve (D’ -7D-6)y=0

Find the particular integral of [D2 - 2])/ =X

Define ordinary and singular points.

Show that P,(x) = —;;[353\:4 ~30x* +3]

Define gamma function

. Prove []1/z(x)]2 * []_1/2(x)]2 - ;zz;

Part - B (5 x 10=50 marks)
(All bits carry equal marks)

Show that V2f(r) = f"(r) + 2 f'(r)

Using Green's theorem in the plane for §c (x> + y¥)dx + (y +2x)dy where C is the
boundary of the region defined by x = y* and y = x2.

Find the general solution of the Riccati equation y’ = 3y? — (1 + 6x)y + 3x? + x + 1.
If y = x is a solution of the differential equation.

Find the equation of the family of orthogonal trajectories of the family of circles which
passes through the points (2,0) and (-2,0).

Solve the initial value problem y" -2y’ +3y =0 with y(0)=1,y'(0)=0.

Find the general solution of the equation y"’ — 2y’ + 2y = e*tanx using the method
of variation of parameters.

Prove that (1 — 2xt + t2)™Y/2 = §2_ t"P,(x)
Show that (n + 1)P,41(x) = (2n + 1)xPB,(x) — nP,_,(x)
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15.‘a) Show that S(m,n) =
I'm+n

b) Show that J;(x) = |:—x87 - 1:]J1 (x)- % Jo(x)

16.a) Find the directional derivative of f(x,y,z)=x" + y* +2z” at the point (1, 1, 2) in the
direction of i — 2j + 2k.

b) Solve the differential equation (D? + 4)y = xsinx
17. Answer any two of the following:
dzy 2 & 3 -
a) Solve Ty = 0 in series about x =0
b) Prove that fjl B (x)Bi(x)dx =0, m#n

¢) Prove that y (—:—) =+
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