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(Write your Roll-No. on the top immediately on receipt of this question paper.)
Attempt any rwo questions from each Section.
SECTION 1

In the vector space Rs, let W= {(a, b, ¢c) = R:a-b-c¢= 0}..Prove thai "

is a subspace of R, | 5.

Define linearly independent subset of a vector space R over R. Determine whether the

following subset S of R? is lincarly independent or not. |
| S ={(1,0,0), (1, 1. 0). (1,1, D}. 5
IfVisa vcctorISpace over the field F, then show that :
N a-0=0VvVaekF
(i) 0-v=0VveV,

iy fa-v=0thena=0o0rv=0.VaeF ve V. 6
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Obtain a linear transfénnation T : R® - R? such that T(1, 0, ‘(.)) = (1,°2),

T(0. 1, 0) = (2. 3) and T(0; 0, 1) = (3, 4). 5

Does the function T : R? - '_Rz'defined by T(a, b) = (a + 1. b) V(a b) € R?

a linear transformation ? Justify your answer. 5

Let T : R3 — R be defined as T(x, y. z) = (x + z x + y, y — 2). Verify Rank-

Nullity Theorem for T. _ 6

Let u = (1. 3), v = (2. 1) € RZ Find w € R? such that (w, ) = 3,

(w, v) = =1, where (.) is the standard inner pfoduct on R% 5
State Cauchy-Schwarz Inequality and verify it foru = (2, 1, 3), v = (1. -1 éll) eR. 6

Find a vector of unit length which is orthogonal to the vector (3. -2, 2) of R3

relative to standard inner. product. | 5
SECTION 1l
Show that :
o]
lim sin—
x—=0 X
does not exist. 6

Use € — § definition to prove that the following function is continuous at x = 3.
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(3)

~ (a) Discuss the derivability of the function :

at x = 2, 4.

(b). If

Shpw that flx)

2x-3  , 0<x<2

f(x)=
. x2 -3 . 2<x<4
!
xe':_l s x#0
f(x)=‘ e;q-l
0 R x=0

is not derivable at x = 0.

(a) Verify Rolle’s theorem for the fum_:lion :

fix) = x* - 6x + 8

in the interval [2, 4].

(h) State and prove Lagrange's Mean value theorem.

SECTION 1l

For each of the limits,

lim lim f(x,y) and lim lim f(x, y) and lim
y=20x—0 (x.¥)=

x=0y=0

determine whether it

f(x, y).=

exists or not, where :

2x6 4 2 whenever (x, v) # (0, ).'

)

©.0) I(x, ),
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(4)

Let

: 4 it (v, y)#(0,0)
f(x, y)= ;_‘2 + yl’ .

0 if  (x.y)=(0.0)

Show that £,(0, 0) and /40, 0) both exist but f is not differentiable at (0. 0).
(¢) Let f be a function defined as :

34y’

f(x.y)= xf_y

0 , xX=y

Show that f possesses directional derivative in every direction at (0, 0).

- (h) Locate all relative extrema and saddle points of :

618

Ax, y) = 4ky -t y4.
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