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Note : (i) Question No. 1 is compulsory.

(it) Attempt any four questions from the

remaining Question Nos. 2 to 6.

(iti) Use of Scientific calculator (non-

programmable) is allowed.

(iv) Symbols have their usual meanings.
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1. State whether the following statements are
true or false. Give reasons in support of your
answers : 5x2=10
(a) The number of critical points of the

function :
f(x,y)=x"+y° —3xy+625
1s 2.
(b) The directional derivative of the
function :
f(x,y,2)=x"+y*+2°
at point (1, 0, 1) in the direction of the
vector (4, 3, 0) 1s 18/5.
(¢) Consider a matrix A of order 5 X 7 such

that its rank is 3. The dimension of the
null space of A is 2.

(d) Let W; and W2 be two subspaces of a
vector space V of dimension 10 such
that dim (Wi:) = 4, dim (W2) = 5 and
5 < dim (Wi + Wz < 9. Then
dim (W1 n Wp) lies between 0 and 4.
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(e)

2. (a)
(b)
3. (a)
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The equation of the level surface of the

function f(x,3,2) =y —xz +3y

through the point (1, 4, 7) 1s
Jy' —xz+3y=15.

1 0
If A=|-1 1 3|, then find algebraic
0 0

and geometric multiplicities of the

smallest eigen value of matrix A. 4
Consider a basis B= {(1,1,0),(1,2,0),
(0,1,2)} of the vector R3. Then using the

Gram-Schmidt process, obtain an
orthonormal basis of R3 corresponding

to B. 6

Find the least square solution of the

over determined linear system : 5

1 1

1
xl

2—1():2

2 4 \ %/ |7
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M) If:
u=x+y+2°,
v=2xyz
w=x"-yz
then at the point (x,y,z)=(1,1,1), find

8(u,v,w)

the value of .
5(%.7.2)

4. Let M denote the set of all 2 x 2 real
symmetric matrices. Show that M is a vector
space over R, under the vector addition and

scalar multiplication, defined as follows :
a b . d e| |a+d b+e
b ¢ e f | b+e c+f
a b aa ob
(04 =
b ¢ ab oc
where a,b,c,d,e,f,aeR. 10

5. (a) Consider the function
f(x,y)= sin(nx —xzy) .
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Find the Hessian matrix Hy that is
associated with the second order term
in the Taylor’s expansion of f around

(1, n) . 5

(b) Find the first four non-zero terms of the

Taylor’s expansion for the function: 5
f(x)=e"+x+sinx; aboutx =0.
6. (@ If w=xy+2z2® , x=t%¢", y=tcoss and
) . ow
z =ssint, then find the value of = at
the point s=0,t =n. 4

(b) Show that the function :

1s not continuous at origin but its

partial derivatives f, and f, exist at
(0, 0). 6

X X X XX
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