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Attempt any rwo questions from each Section.
| Section 1|
I. (a) Determine whether W = {(a,b,c)e R3:a+b+c= 0'} C R3 is a subspace of
R3 or not. _ : : 5
() Show that (3, -4, 6) belongs to subspace of R3 spanned by vectors (1, 2, -1),
(2, 2, 1) and (1, -2, 3). _ 5
(c) " LetR?= {(a, b) : a, b € R}. Define addition and scalar multiplication as :
(@), ay) *+ (b, by) = (0, ay + b))
afa;, a,) = (0a, 0a,), o € R.
Show that R? is not a vector space over. R. 6
2. (a) Let f ;(1, 0, f, =2 - 1), f, = (4, 3) be three vectors in RZ. Let {e|, ey, e5} be
the standard basis for R3. If T : R3 — R? is a linear transformation such that
Tle,) = (f;), T(ey) = (f) and T(e3) = (), find T(2, -3, 5). 5
(b) . Does the function T : R¥ — R? defined by

TG, y, 2) = (x — y, X2, 22) ¥ (x, y, z) € R? a linear transformation ? Justify you.r
answer. : : 5
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Let T : R3 — R3 be a linear operator, the matrix A of which with resepct to standard

1 2 -1
basisis A = |0 1 1 |. Verify Rank-Nullity Theorem for T. 6
1 1 2

Show:that the fdllowing is an inner product on R, <y, v> = o By - 20B, - 208,
+ 50,B,, where u = (), &), v = (B;, B,) € RZ | 5

Prove that :
1—_2_—_2) (2.;12)(23—_1)'
3!'3’ 3 » 3’ 3!3 ? 3l3, 3

form an orthonormal set in R? w.r.t. standard inner product. Do they constitute a basis

of R3 2 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 ll.

Use € - & deﬁnitiqn to prove that ‘: _ 6
Eﬁ3x=w.

Show that :

1-e*
1
1+ e

flx) =

is discontinuous at x = 0. 6



(a) Discuss the derivability of the funcﬁon :
X, .oox<l
flx) =42 - x, 1<x<2
-2+3x-x% x>2
at x = 1, 2. ' 6
(b) Show that :
fx)=|x-1|+|x+1]
is not derivable at x = — 1 and 1. , 6
(@) Show that there is no real number k for which the equation x3=3x+ k=0 has two
distinct roots in [0, 1]. ' ' ' 6
(b) State the intermediate value theorem for a continuous function. Let f be defined as
follows :
: ¥ +1,0<x<1
flx)=
0, x=0
Show that f'is not continuous at 0 and conclusion of intermediate value theorem does
not hold. . ' 6
| Section III
Let 9%
2 _ 2
& 23 (5, )20,0
fo={ & +5)
(x, y) =(0,0)
0, g
Show that :

(3') 624

£,:0, 0) # £,,(0, 0).
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Let fix, ¥) = | x| + | ¥| for all (x, y) € RZ. Show that f is continuous at (0, 0) but is not
differentiate at (0, 0). ' 9

(a) Let:
o

2
2xy ?) (x| y) # (O| 0)
flx,y)=1% *7

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

Show that fix, y) has dirqctionaI derivative in all direction at (0, 0). 4

(b) For the following function, locate all relative maxima, relative minima and saddle points

if any :

flx)=x* + y* - 3xy. 5%
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