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Thefigur* in the margin intticatefull marks for the questiotts'

Anstver QtLeslion I and aqtfourfrom the rest ofthe questions'

1. Fill in the blanks (20x1:20)

(a) If y - x4logx then Yn when ry > 5 is ----
iUi 

.1f.," point on the curve y -- x3 - llx * 5 at which the tange,t

lras the equation ! = x - 11 is

(c) The angle of intersection of tire curves ! = xz arrJyz = x atthe

point(1,1)is-.----..-
(0 For the curve by' = (a * x)3,the square of the subtangent vanes

as the length of--- (subnormal/nonnal/tangent/none)'

(e) The lengtl of th" ut" i, one period (t= 0 to t = Ztt) of the cycloid

x = a(t - sin t), ! = a(1- cos t) is .----
(0 The series f, #i, 

-

(g) The positive term series 1, + r + rz + "' "' "' ' *rn-7 * "' is

convergent if 
-ft) rhe,"L" orr'f- (* *)" ,,

lim (x^)i = l, tSen
n--rco

0) The series I #frconverges 
if 

-

(k)Themathematicalperceptionoftlregradierrtissaidtobe
(tangent/chord/s I oPe/arc)'

trl Crrf is a"frned as the angular velocity at every point of the vector

(i) lf I xnbe apositive term series such that

! xr, is convergent if .=__.---

fi"ld ----.- (True/False)'

(m) Surface integral is used to compute

(s u rface/arealvo lume/d en s ity).



The Stoke's theorern uses 

-

(d ivergence/gradienVcurl/laplacian)'

The divergence of the vector F= xe-x t + yi - xzk is

The divergence of distance vector is --
The projeiion of A on B, given A = 10j * 3k arrd B : 4i+ 5k is

Th".*.k d"ne of vector force F and distance d, separated by

angle 0 can be calculated using .- (cross product/dot

prJducVaddition of two vectors/cannot be calculated)

tr) lo*' e-* x6 clx equals

(t) lo e-aYyn-1dY equals

2. (a) Find y,, of (i) y = - (ii) y = xs sin x

(b) If y = (stn-Lx)2 tlren show that

(i)(1 - xz)Yz-xlr-2=0
iiilir - ijin*, - 2(n * 7)xvn*, - nzY, = o

(d) (i) Calculate the arc length of the polar curve
' r=1*sin0;0 <0<;.

(ii) Find the radius of curvature of the parabola

!2 = 4x at the veftex'

3. (a) Use Euler's Theorem on homogeneous function to show that

u = sin-r (#)then x ** ,u# = ,^nu.

(b) Find the centre of curvature of r3 + !3 = 2 at (1,1)'

(c)Lf axz * Zhxy + byz = 1, show thatfi = ##

(n)

(o)

(p)
(q)

(r)

(5)

(s)

(c) Prove that the sum of tlre intercepts of the tangent at any point

(x,y) tothe curve ,l-i * Ji = fi upon the coordinate axes is

constant. (5)

(s)

if
(s)

(2)

(3)



(d) Slrow that tan x = x *1*' + ,Lu" + "'

(e) Show that P(m,n) = Ii #0.
4. (a) Write the statement of

(i) Limit ComParison Test

(ii) Ratio Test
(iii) CauchY's Root Test

(iv) P-test

(b) Test the cotrvergence of the series
t I t + t +"'

1.2.3 ' 2.3.+ 3.4.5

(c) Test the series If=rT

5. (a) Find tlre angle between the curves x2 + yz * zz = 9 and

=-*' + Yi - 3 at the Point (2, 1'2)' (5)

(b) If vectors A and B are irrotational' then show that A x B is

solenoidal. (3)

(c) If 9 = xyz and A = Zyzi - xzyj-* xzzk and
' ' 

B - xzt-+ yzi - xyk, find the values of

(s)

(s)

(4x2=8)

(2x3:6)

(6)

(6)

(i) A.vE
(ii),4 x Vrp

(iii) (/.v)B

(d) If O - 2z'y - xyz , find- !.0 ildJl" directional derivative of 0

ir'(2,i,1) in tle direction of 3i +6j+ 2k' (1+5:6)

6. (a) Evalu ate [, l7x2 - xy\ d'x + (yz - Zxy)dy]' where C is the

square with vJrtices (0, 0), (2, O), (2' 2)' and (0' 2)' (6)

O) lf F -- (e',l,xez)then find V x F (3)

I



(c) Computei[, f aS,

where F - (3x + z,Y' - sin(xzz),xz + Ye'u),
and 0 < x I 7,0 3Y < 3,0 < z <2.

(d) What is the physical interpretation of curl?

(e) Find the angle between the vectors

d" = 3t * 4i andi = 6i - 3i + 2f<

7. (a) Find the Fourier series of the function

f (x) = {-I \::=.;
(b) Prove tlrat a vector function i of ascalar variabie 't' has constant

magnitnde if and onlY if f .ff = O (5)

(c) Prove that f (:) = li

(3)

(2)

(1 0)


