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| Attempt Six quesﬁons in all sgleéting two
questions froﬁ each Section.
Section |
1. (a) | Prove that intersection Qf two subspaces of R3(R) i§ also
a subspéce of R3. G‘ive an example to show that union
of two subspac;e may not be a subspace. ) 4
"(b) Find a basis of thé following subspaces of thé vector space
R3 over R : .

NG Wl={(x,.o,z):x,ze R}
i) W, = {(x, y,'z) : x =y —z}.. 4-

P.T.O.



( 2 ) 5664
@ Let IR o R b;e defined by
T, y, 2) = (); +y Xy -2 |
Find matrix of T w.r.t. sfanciard ordered basis B, hepce find
T(1,-1,0).. | 4
(b) Yerify Rank-Nullity Theorém for the Linear Transformation

T:R? >R suchthat T (v, y,2) = (0, y -z, x + ). 4

(@ If u and v are vectors in R3 then prove that

Joe + v <l + -

\./erlify the inequality for u= (1, ~ 1, 0) and v = (1,2,3). 4
b) " Define an orthonormal basis of R3 over R.

Prove that :

_{(1 2 2) (2 1 2) [2 2 1
s={(1 -2 .2 (2 L2y (22 1)
73733 T3 33 )

forms an orthonormal set in R3 wur.t. standard inner

product. 4



Section IT

lim f(x) = L

X—C
then- show that :

lim |f () = L.
) X

Give an example of a function f such that )lr‘_)mc [fG)] exists but ‘
lim fx) :ioes not exist. 6
Let -

%t x<c¢
ax +bx>c’

f(x) = {
where a, b and ¢ are constants.
Find the values of a and b in terms of ¢ such that f'(c)
exists. 6
State Rolle’s theorem and hence show that there is no real number

b for which the equation x? f'3x + b = 0 has two distinct roots

o, 1. 6

P.T.O.



Section 11
7 Let
f(x’ )’) = 6 2 (xa }’) # (050)
v 2x" + y E

Determine the two repeated limits i‘_’:}, }l,iﬂ)f(x’ Y) and

i; ! ll_l}}) J(*%¥). Also determine whether lim ﬂ{c, ¥) exists or not

“at (0, 0). - 5

8 Let

. . x2y
f(X,J’): x4+y2

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

if (x,7y) # (0, 0)

Show that f possesses partial derivatives at (0, 0) but is not

differentiable at (0, 0). 5
9. . Find the maxima and minima of tt_ié function :

fox y) = day — 24 - 5 s
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