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1. Let f : R2 → R be a function defined by

f(x, y) =

{
(x2 + y2) cos 1

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

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

Show that the function f is differentiable at (0, 0). Further show that none of the
partial derivative fx and fy is continuous at (0, 0). 4

2. Suppose f : R2 → R is a function given by

f(x, y) =

{
x2y

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

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

(a) Let v =

(
3

5
,
4

5

)
. Find the directional derivative Dvf(0, 0) of f and show that

Dvf(0, 0) 6= (∇f.v)(0, 0).

(b) Show that the function f is not differentiable at (0, 0).

2+2

3. Show that (0, 0) is a saddle point for the function f(x, y) = (x− y)(x− y2). 3

4. Find the nearest point on the plane x + 2y + 3z = 6 from the point (1, 0, 0). 4

5. Let f : R→ R be a continuous function. Show that

x∫
y=0

y∫
t=0

f(t)dtdy =

x∫
t=0

(x− t)f(t)dt.
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6. Evaluate the double integral∫ ∫
D

√
x + y (y − 2x)2dydx

over the domain D bounded by the lines x = 0, y = 0 and x + y = 1. 4



7. Let
−→
N the unit outward normal vector on the ellipse x2 + 2y2 = 1. Evaluate the line

integral ∫
C

−→
N .
−→
dg

along the circle C = {(x, y) : x2 + y2 = 1}. 3

8. Use fundamental theorem of calculus for line integral to show that∫
C

y dx + (x + z) dy + y dz

is independent of any path C joining the points (2, 1, 4) and (8, 3,−1). 3

9. Find the surface integral ∫ ∫
S

zdS,

where S it the part of the paraboloid 2z = x2 + y2 which lies in the cylinder
x2 + y2 = 1. 5

10. Let C be the boundary of the cone z = x2 + y2 and 0 ≤ z ≤ 1. Use Stoke’s theorem
to evaluate the line integral ∫

C

−→
F .
−→
dg

where
−→
F = (y, xz, 1). 4

11. Let
−→
F = (xy, yz, zx) and S be the surface z = 4 − x2 − y2 with 2 ≤ z ≤ 4. Use

divergence theorem to find the surface integral∫ ∫
S

−→
F .−→n dS.
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END


