6/H-29 (ix) (Syllabus-2019) ( 2)

2022 2. (a) Show that a set Fin R" is open if and
( May/June ) only if its complement is closed. S

(b) Justify whether the following are true or
false (any two) : 2x2=4
(i) The derived set of
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is @.
( H-61) (ii) The interval (0, 1) x {0} is not open
in R2.
Marks : 30 (iii) The arbitrary union of closed sets of
Time : 2 hours the form
. . . . . Fn=l:a+17 b_2:|
The figures in the margin indicate full marks n n
th ti
for the questions is a closed set.
Answer two questions, taking one from each Unit (c) Define a compact set. Show that an
infinite subset S of R is compact if and
UNIT—I only if every infinite subset thereof has a
limit point in the set. 1+5=6
1. (a) Find the dot product of the vectors
(1,2,3,4,5)and (6,7, 8,9, 10)in R°>. 2 UNIT—II
(b) State and prove Bolzano-Weierstrass 3. (a) Given the function
theorem in R2. 1+7=8 22 _y2
. . . f(x )_ xyﬁ (x7 y)i(oa O)
(c) Show that a function f continuous in a » Y= x“+y
closed interval [a, b| is bounded. 5 0 (6 y =0 0)
show that f,, (0, 0) # f,.(0, O). 5
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(b)

(c)

(b)
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(3)

Show that the function f(x, y)=|x|+ |yl
is not differentiable at (0, 0).

Show that the conditions for Schwarz
theorem are only sufficient but not
necessary by means of the function

x2y2
fio Y=1x2 442 (6 y) = (0, 0)

0 (6 Y=0 0

Prove that a function which is
differentiable at a point admits of partial
derivatives at the point.

State and prove the intermediate value

theorem in R". 1+4=5

Consider the function

2

xy
fle v)=132 1% (6 y#(0, 0)
0 (% y) =0, 0)

Show that the directional
derivatives of f at (0,0) in all
directions exist but the function is
not continuous at (0, 0).
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