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Note: i. Use of approved type of scientific calculator is permitted.
ii. The symbols have their usual meanings.

Part -A Marks: 10 x 3 = 30

{All Questions are compulsory)

1. a. State Leibnitz’s theorem and find the n'"
derivative of y = ¢*(2x + 3)?

b. What is the formula for radius of curvature and
centre of curvature at any point P(x,y) on the curve
y=fx)

o Find the equations of the tangent plane and the
normal to the surface

2x2 + y2 + 2z-3 at (22,-3) L4,

. &mdﬁ’/{&a A

e

. _
vk d. Evaluate by foll—g;} dx a = 0 differentiation under

the integral sign.
e. What is the area of the region in the first quadrant

bounded by the x axis and the curve =sinx .




- f Find the volume of a sphere of radius a, using
integration.
g. Ifu=x*+ 321+ 22and 7 =1+ ¥J + zk, show that
div (uV) = 5u.

h. Given d=2r+2j—-k, B= 61— 37+ 2k find the unit

vector perpendicular to both 4 and & .

i Find the Eigen values of the matrix B 4]

_ L z%~ z+1
j- Evaluate by Cauchy’s integral formula fc — dz

where C is the circle |z] = 1 .
Part - B Marks: 5 x 14 = 70
(Answer any 5 of the following 7 Questions)
(Note for Question Paper setters if necessary)
2. a. Ify=sinlog(x®>+ 2x+ 1) prove that
G+ 1%y + @A+ D+ Dypey + (0% + Oy, = 0
b. Find the radius of curvature for the rectangular
hyperbola xy = ¢2.

(7+7 = 14)
3. a. The sum of 3 number is constant. Prove by Légrange

multiblier method their product is maximum when they are

equal.




b. If u = ad -+ 4 -+ =
v+z z+Xx x+y

xd

show that=— + 2= + 222 = @
ox

(7+7 = 14)
4. a. Find the area of the segment cut off from the
parabola x* = 8y by the line -2y +8=20.

r{m)r(n)

b. Prove that f{(m.n) = Foman)

(7+7 = 14)
5. a. Evaluate [ [xy(x + y)dxdy over the area between
y=x?and y = x.

wtan™t ax bid

b. Prove | ) dx = >log(1 +a) where a =0 by

differentiation under the integral sign.
(747 = 14)
6. a. Using the line integral, commute the work done by
the force f = 2y + )T+ xzJ + (yz — x)k when it moves a
particle from the point {0, 0, 0) to the point (2, 1, 1) along
the curve = 2t%, y=t, z=1°.
b. If A and B are irrational, prove that A x B is

solenoidal. (7+7 = 14)




7. a. Using Cayley Hamilton theorem, find 4% if 4 = B _21]

b. Using Cayley Hamilton theorem that find the inverse

of[; 3

(747 = 14)
8. a. Use Cauchy’s integral formula to calculate

J- 3z%4 7741
c

dz where C is |z] = L.
Z+1 2

AK]
b. Evaluate [ o

dz where C is the circle

lz+1~i] =2 by using Cauchy’s residue theorem.

(747 = 14)
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