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Time : 3 Hours ; Max. Marks : 40 Department of Maths.

QL[4 +4+4], Qi2[4+4+4] , Q3[4 +4+4 +4]

n
Q#1 (a) Determine whether the series o= (—1)" :_nf converges or diverges.

and find

(b) Find the power series representation of the function g(x) = 2+13x

the interval of convergence. Also , deduce the power series representation of the

function f(x) = (2+;x)2 .

(¢) Find the interval of convergence and the radius of convergence for the

power series Yn-1 ,,12n (x+10)".

Q#2 (a) Evaluate the integral fol fx1 Sin(y?) dy dx.
[Py—v2
(b) Evaluate the integral foz fo S Jx?% + y? dxdy.

(c) A solid has the shape of the region Q that lies inside the cylinder
x? + y? = a?, where a >0, within the sphere x% + y? + z2= 4a® and above the

xy —plane.The density at the point P € Q is 6(x,y,z) = z. Find the moment of

inertia of the solid about the z —axis.

Q#3 (a) Show that the vector field F(x,y,2) =y*1T +(2xy + €°%) 7+3ye* kis

, (-1,30) 2 .
conservative on R? and evaluate the integral I(z,—m) F.dr.

(b) Verify the Green 's theorem , where F(x,y,) =xyi+2x*] and C consists

of the line segment from (—2,0) to (2,0) and upper half of the circle X% +y°

(c) Evaluate the surface integral fjs F.7 dS by using the divergence theorem,

where F (x,y,2) = x3 T+ y°J+ 23k and Sisthe sphere x* +y“ + 2

(d) Apply the Stokes' theorem to evaluate the surface integral ﬂ curl FndS

where F(x, y z) = y*zi+xz)+ x2y%k and S is the part of the paraboloid
z=x%+ y that lies inside the cylinder x2 +y*=1, oriented upward.
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