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N.B. Answer without proper justification will attract zero mark.

1. Let f : R2 → R be function given by f(x, y) =

{
3x2y−y3

x2+y2
if (x, y) 6= (0, 0),

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

Show that all the first order partial derivatives of f exist at (0, 0) but f is not
differentiable at (0, 0). 3

2. Let f : R2 → R be map f(x, y) =

{
(x + y)log(x2 + y2) if (x, y) 6= (0, 0),

0 if (x, y) = (0, 0).
Show that f is continuous at (0, 0). Find all possible directions v in which the
directional derivative Dvf(0, 0) exist. 2

3. Let f : R2 → R be map defined by f(x, y) =

{
e
− 1

x2+y2 if (x, y) 6= (0, 0),
0 if (x, y) = (0, 0).

Whether f has Taylor’s series expansion at (0, 0). Justify your answer. 3

4. Let f : Rn → R be function given by f(x1, x2, . . . , xn) = sin(x1 + x2 + · · ·+ xn). For
x, y ∈ Rn, show that

|f(x)− f(y)| ≤
√
n‖x− y‖.

2

END


