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PART A
Answer all Questions. Each question carries 5 Marks Marks

I a) Determine whether the series Xtt€k*l con'rrerges. If so find its sum. Q)

b) Use alternating series test, determine whether the series XLt(-l)k+Le-k (3)

converge or not.

2 a) Find the slope of the surface z = xe-t * 5y in the x-direction at the point (4, 0). (2)

b) Show that the function f (x,y) = ex siW * ev sinx satisfies the Laplace's (3)

equation fr, * fyv = 0.

3 a) Find the gradient of f (x,!) = x2ev at the point (-2, 0) (2)

b) Find the velocity and speed of a particle moving along the curve i(t) = ett + (3)

e-rj

attimet=0.
4 a) Evaluate I: I: x2y dxdy. Q)

t
b) Findtheareaenclosedbythelines x=0, ! =0, andr *y = 1 (3)

5 a) Findthevalueof 'a'sothatthevector F - (x+3y)t+(y-zz)j+(x+alft e)
' is solenoidal.

b) Evaluate I;''''' I a, I x dy where C is the path 15= 12 from (0, 0) to (1, l). '(3)

6 a) Determine whether the vector field F - yz i. * xz j + xy ft. is free of sources and Q)

sinks.

b) Use divergence theorem to find the outward flux of the vector field

F = z2t.'- x3 j + y3[ across the surface of the sphere x2 + yz * zz = 7

(3)

PART B
Module I

Answer any two questions. Each question carries 5 Marks
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P,ruu (ii)xtl(tfk'

L

Test the convergence of (i) Xtt (s)
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Find the Taylor series expansion of f (x) = sinnx about x =:.2
Find the radius o[ convergence and interval of convergence

(s)

of (s)

Xtt(-11R+rrk

finafirsinechain rule,if z-3r'ytwhere x=t4, ! =t3.

Module II
Answer ony two questions. Each question carries 5 Mark

Find the local linear approximation of /(x, !,2) = xyz atthe point (1,2,3).

Locate all relative extrema and saddle points of f (x,y) - Zxy - x3 - y2.

Module III
Answer any two questions. Each question carris 5 Mark

If i : xi + yj * zft arrrdr = lllll then prove that Vrn = twn-zi.

Find the equation of the tangent plane and parametric equations of the normal

line to the surface x2 + yz * 422 = t2 atthe point (2,2,l).

Suppose that a particle moves through 2-space so that its position vector

i(t) = (tz - 2q t + (t2 - a) j. Find the scalar tangential component and scalar

normal component of acceleration at time t = 1.

Module IV

Answer any two questions. Each question carries 5 Marks

Using polar co-ordinates, evaluate I['lt" ,-<*'*v1 d.Awhere R is the circle

x2+y2-I
By reversing the order of integration, evaluate I{ tX Taya*
Find the volume of the solid within the cylinder x2 *y' = 4 and between the

planes".-0 andx*z=l. d t
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Module V

Answer any three qaestions. Each questian carries 5 Marks

19 Findtheworkdonebytheforce field F =x!t+yz j+x2ft. onaparticlethat (5)

-movesalongthecurve x =t, ! =t2, z=t3 fromt = 0to t=L
20 Determine whether F - e'cosyi- exstny j is conservative. If so, find a (5)

potential function for it.

t7

l8

(5)

(s)

2l Evaluate [r"' y' dx + xy dy alongthe curve given by x = Zcost,! = Zsint,

0StSr

(s)



-re22 Findv.(V"Dandvx(9xDnf=ri+ryt+ryzft (5)

23 Show ,tt" l,[l;'i Zxev dr + t€ ey is ineepenOent of the path. Also find the (5)

value of the integral.

Moddc VI

Answer any threc qditrc. EcI qtdion corries 5 Marks

24 Use Green's theorem to evahrac IF zt y dx t (x2 + x)dy where C is the (5)

triangle with vertices (0, 0) (1, 0) md (1, l)
25 Apply Stoke's theorem to evahralc If F.di ufiere F =xzi,*4xysj+yzxft (5)

whereC istherectangle 0 < r < 1, 0 3y 3 3 intheplane z = !.
26 Evaluate the surdce integral IIf dturtere o is the part of the plane (s)

x + y * z = 1 that lies in the firstoctant.

27 Apply Green's theorem to evaluate f= rroty dx - ystnx dy where C is the (5)

boundaryofthe square formedby x = 0, x =rt, ! = 0, ! = n.

28 Use divergence theorem to find the outward flux of the vector field (5)

F = xy i + yz j * xz ft. across the surface of tbe cube bounded by the planes

X=0,X--2, !=0, !=2, Z=0, Z--2.
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