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Q1 a) State whether following statements are true or false. Justify your answer. [2M]

1. Any subset of set of linearly dependent set is linearly dependent.

2. Any superset of set of linearly dependent set is linearly dependent.

b) Check whether the following matrix A is diagonalizable.

[f yes, then find invertible matrix P such that A = P ' DP where, D is a diagonal matrix.
If not. give reason. [5M]

¢) An elastic membrane in the z;-z, plane with boundary circle 27 + z2 = 1 is stretched by
an elastic deformation y = Ax where,

Find the principal directions and corresponding factor of extension or contraction. Ex-
plain the geometrical significance [5M]
Q2 a) For the function f(r) = 42° — z* [6M]

L determine the largest possibie domam 1)



o

determine all critical points

determine the intervals on which the function is increasing or decreasing.

Lol

determine local extreme valpies and the points at which these values occur.

determine the mtervals on which the function is concave up / concave down by
identifving the point of inflection

Ut

6. Sketch a neat graph and hence determine the global extreme values and the points
at which these values occur.

b) Sketch the possible graph of a differentiable funetion y = f(x) through the point (1.1) if

f'(1)=0and f'(x)>0forx #1. [1M]
¢) Sketch the possible graph of a differentiable function y = f(z) that has a local maxima
at (3,3) and a local minima at (1,1). [1M]
d) Compute the value. Show your calculations. [1M]
r(5h)
¢) Fill in the blanks. [3M]

2. B(m,n) = / . dy
0
3. / et dr=__
0
5 _ o Jdw dw
Q3 a) Let w=2"+y where z =r and y =r +s. Find — and —. [2M]
ar ds
Pf  0*f . 0 f 0 f
i . or f(z,y) = zsi Y Sir zy. Is = —7 2M
b) Find 9200 Do for f(z,y) = xzsiny + ysinz + xy. Is D205~ Dyoz [2M]

¢) Find the largest and smallest values that the function f(z,y) = 3z + 4y takes on the

circle ? + y? = 1 by using Lagrange multiplier method. [4M]
d) Find all local extreme values and saddle points of f(z,y) = 4y + z* + y*. [4M]
Q4 a) Evaluate [2M]
2 y?
// dzdy
{

b) Find the area of the region bounded by parabolas r = y* and r = 2y — y*. [AM]
¢) Change to polar co-ordinates and evaluate the integral. [5M]
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Sketch and shade the region R in L=y plane which s enclosed by the positive r-axis and
6 : '
spiral r = — (0 < 6 < 27) [1M]

)
wr

Evalnate [2M]

2% 1 \‘m
/ / / rdzdrdf
o o0

b) Fiud the volume of the region i first octant bounded by the co-ordinate planes z + 2 = 1

and y+25 = 2 [5M]
¢) Show that centroid of the solid right circular cone is one-fowrth way from base to vertex.
[5M]
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