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Total Marks = 30 Time — 2 hours

Instructions:

e Each question is compulsory.

e Calculator is not allowed.

e Handwritten notes and the text-book are allowed.

e Use of any electronic device is strictly forbidden.

1. Evaluate
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Jusitify. (Marks: 4)
2. Let f : R? - R be a function defined as follows:

if x2 +92 # 0,

0, if X2 +y*=0.

(x% + y?) sin ——,
oy = { Vin?

Show that the function is differentiable at (0, 0). (Marks 4)



. Let f : R> — R be a function defined as follows:

Fooy) = (x? sin xlz +y*sin yiz, if xy #0,
’ 0, if xy =0.

Is differentiable at (0, 0). (Marks 4)
. Find z, and z, for the function z = x'°¢*). (Marks 4)

. Let f: R? — R be a function defined as follows:

iy = Lwome @) 0,0,
a\A» O, lf (x, y) = (O, O)

For which values of «, f, is continuous at the point (0, 0). (Marks 6)
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Ty (Marks 3)

. Evaluate lim(x’y)ﬁ(o,())

. Let f: R? — R be a function defined as follows:

) = L if (xy) # (0,0),
@ 0, if (x, ) = (0,0).

Does the directional derivative along the direction (1, —1) at the point (0, 0) exist?
(Marks 5)



