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Attempt six questions in all, selecting two questions from
each section,

SECTION -1
1. (a) Define vector space R" over R. Show that :

(i) Hoa-x=0,thena=0orx=0
where xeR", a.eR.
(i) (—a)x=a{—x)=-(ax)where acR,

xeR™ 4

(b) Prove that the following subset S of R3 is a
spanning set of R3, but not a basis of R3

$={(1,0,0),(1,1,0),(,1,1),(0,1,0} 4
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2. (a) Isthere a linear transformation
T : R? - R? such that
T(1,0,1)=(4,6), T(1,1,0) = (3, 5). Ifyes,

find T(1, 2, 3). 4
(b) Verify rank-nullity theorem for linear

transformation

T : R3 - R3 such that

T, y,2)=3x,x~y,2x+y+2z) 4

3.  (a) Prove that [<u, v>| = |juf| |jv|| iff u and v are
linearly dependent. 4

(b) Define an orthonormal basis of R3.
Prove that

(_1.-_22)[2.—42)(2_2_:1)}
333,03 3333 3

form an orthonorma! set in R® w.r.t. standard
inner product on R™, 4

SECTION - 11

4. Use € — & definttion 10 prove that the following
function is continuous at x = 3 :

x2-9

flx) = {x—j if x=#3 6
6 if x=3
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Let f be a continuous function on [a, b} and X|s Xon

, x, be points of [a, b]. Show that there

exists a point Ce [a. b] such that

f(C) =% [£06) + ) + o +1x,)] 6

Let function f be continuous on [a - b, a + b] and
derivable in (a — b, a + b). Prove that there is a
real number O between 0 and 1 for which

f{a + b) ~ 2f(a) + f(a - b) = h{f(a + Oh) — T (a- Bh)] 6

SECTION - 111

Let £ : R? — R be defined by setting :

xy .
, il (xy)= (0,0
o, y) =4 NR2+ 32 if (x,y) = (0, 0)

0 . if (x,y)=(0,0)

Show that f is continuous at (0, 0) but f is not
differentiable at (0, 0). 5

Find the maxima and minima of the function
4xy — x* -y 5
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