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PART A
Answer all questions, each carries 5 marks

Duration: 3 Hours

Marks

(2)

(3)

(2)

(3)

(2)

checkthe conversence of the series Xpr{**}-
Find the Maclaurin series of f(r) : *up to 3 terms

11'a - (32 - zyr',find #
lf nr = lq(tar +tsry *tanz)then prove that

dn2.#+sitr2y fi+antafi:z
Find the speed of a particle moving along the path x =Zcost,f =Zsint,z =t
att:n/2

b) If y'{r}:costt+sinti r y(0}:i-j.Findy{t}.
4 a) Evaluate SC Iiay*a"

b) Evaluate lIrry d" dy over the area bounded by the ellipse { + *: I and lying

in the first quadrant.
5 a) Show that F{t,>} : z*rrzt *3x2y21 is conservative.

b) 
tf i = xi+ yj + zland r = llr-ll, provethat V.4 =Ors

6 a) Evafuatebystoke'stheorem$, ("" dx+2ydy-dz),whereCisthecurve Q)

x2 +y2 =4, z =2

b) UsingGreen'stheorem evaluate Is xay-ydrwhere Cisthe circle 12 *y2 =4 (3)

PART B
Module I

Answer any two questions, each carries 5 marh*

Test for convergence of the series EF.#

Find the radius of convergence and interval of convergence of the power

seriesffot-#

(2)

(3)

(3)

(2)

(3)

(s)

(s)

r*NtaDtritqlt '\E{i;*t)4
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(s)

Ir"r.

(s)

9_
Show that the series [4.(-l) * L+F i, .ono"rg"nt.

Evaluate by reversing the order of integration

- Evaluate Ilo* , vihere R is the sector
t

y=.8, y=6-x, f =0.
Evaluate I: Ii f-' i'4" a*ay

Module 1I
Answer any two questions, each carries 5 mark*

t0

ll

Letw = .{W,where r - cosg,y- trg, z - uq,a.Find $at

t2

A :7, using chain rule.

Find the local linear approximation r(+r) to f(ay) = tn t9 ) at the 'poinfl' ; (j):r-;.r' " .:

P(1-2). Comparc the error in approximating f by f, at the point q(f.or^Zir) ! ' 't*' 
. 

r"1 '
' t. i - - i. . . : - . j f

with the distance between P and Q .
1.. - ? l'!. :, ,..:+

Find relative extrema alU saddle points, if any, of the function (r)

f(x,y) = ry+!+1.
i r''. r : , -i ; I r 1t..1 r'

Module lII
Answer any two questions, each carries 5 mark*

Find the unit, Angent T(t) and unit normal NC) to the curve

.r=cc9Sf, y=a$itt, z=ct a>0

Find fte velocity and position vectors of the particle ,if the acceleration vector

a(t) : stuti +costJ* et k ; do): t"; r(o): -i * fr.

13

L4

.11t't+...Ullr
(5)

I

(5)

15 Find the equation of the tangent line to the curve of intersection of surfaces ,'(5) .'
' z:r'2+fand 3.zl*2yt*z2 =9andthepoint(1,1,2)- ' ,

Module lV
Answer any two questions, each carries 5 mark*

l6

t7

l8

la,tG
! l, a,ay
0y

in the fusr quadrant boundeil by
-.s

.r.1,rr,

(5)

I i.r4'. 'ltJ/
..1r pd!' - I r

',': f;1t:'trrr
r.J,,,
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'.i ' i' Module v
Answer any three questions, each canies 5 mat*s.

19 Find the work done byF(r,y) : (rz + y2)c- *j along the cuwe (5)

czxz * Tt : t counter.clockwise from {10} to (0,1J

20 Determine whether F(r,y) - 6f i* lrZry i is a conservative vector field. If (5)

t so find tlio potential firnctior' for it.

'\ .. 2l Find the divergence and ernl of the vector field (5)

;f; i f(r,1,2):xyzzi+yzrzi+;,42k
22 Prove that f" k' -rzli -i- (f - l.g-li + ("' - n4E. di is independent of the path (5)

' ,' : ' and erzluate the inte ;,ri i ;tong eny curve from (Q0,0) ao (r,r,t).

. .!r:'. : 23 [i:-:-i* yf {-;:ii i nd r- = llfll, prcvethat vzf{r) :} f {r)+f"(r) . (5)

r,l1r:1i.1 Idcdule yr
. 4. : A.st4,er i:,Jt li'ree qaestions, esch canies 5 marlcs.

24 Using Green's theorem evaluate L W +y\e* rzdywhere Cis the boundary (5)

of the region bounded by y -- :2and * : f
25 Evaluatethesurfaceintegral II. t'ds,whereaistheportionofthecurve (5)

z = .{frTbetvreen z = !'-nd z : 3

26 Determine whether the vector field F(t,y,z) is free of sources and sink. lf not, (5)

locate them.

- : ilF(ay,e) : fy + zlt- xzj* xzslr*y E

i.t)F (x,Y, z) : t3t+ Y? + zztE

, 27 Use tiivergence theorem to find the outward flux of the vector field (5)

F{x,y,z)- {zlc+y"}i+syi*t*y-zz)k across the surface s of the

tetrahedron bounded by r *y * z = 2 and the coordinate planes.

" -' 28 usingStoke'stheoremevalui.te I"T.df ;where f =xyt*fi7+ni; (5)

& , '+ , C trian5ular .'-;lr irr1.he plerrr: x+!':-z = l with vertices at (1,O0),(O1,0)anU

(C,0,: ) irr the l;..r'' r.ci; l,:-

*d +*
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