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Partial Differentiation

Let f(x,y) = 2x? — xy + 2y?. Using the definition of partial derivatives, evaluate

0 0
(a) a—i(l,Z) and (b) %(1,2).

x%-y? .
Let f(x,y) = {W' if (xy)# (0'0).
0; if (x,¥)=1(0,0)

) d
Compute é(0,0) and é(0,0).

Is f continuous at (0,0).

2
225 if @) # (00)

Let f(x,y) = { :
0; if (x,y) =(0,0)

of of
Compute —= and 3"

. 0f of
Find pw (0,1) and P (0,1) for

f(x,y) =sinx + y%cosx + y*tan"*(x(y? — 1))
+In(2e5"* — 1) secxy tan(y — 1).
Find the directional derivatives of each of the following functions at the given points:

i. f(x,y,2) = x*z+ y3z% — xyz in the direction of —i + 3k.
ii. f(x,y,z)= sinyz +Inx? at (1,1,7) in the direction of (i +j — k).

Let f(x,y) = x3 — 3xy + 4y?. Find directional derivatives of f at the point (1,1) in the
direction of u, where u makes a constant angle g with the positive X axis.

If f(x,y) =x3—3xy+ 4y?, find directional derivatives of f at the point (1,1,1) in the
directionof u =i+ 2j—k

Find the directional derivative for the function f(x,y,z) = xz%? — 3xy + 2xyz + 5y — 17
from the point (2, —6, 3) towards the origin.

Let f(x,y,2) =xz + eV=%*

(@) Find the directional derivative of the function f at the point (0, 0, 1) in the direction

of (0,1,v3).

(b) Find the unit vector pointing in the direction along which f(x,y,z) increases most
rapidly at the point (0,0, 1).
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Suppose that the pressure P over a surface is given by P(x,y,z) = 5x* — 3xy + xyz .
I.  Find the rate of pressure changes at P(3,4,5)
ii.  In which direction does the pressure increases fastest at P.
iii. ~ What is the maximum rate of change of the pressure at P.

Find the tangent plane to f(x,y) = x3y — 3xy? at (2,1).
Find (xo,¥0) so that the plane tangent to the surface z = f(x,y) = x* 4+ 3xy —y?* at

(x0, Yo, f (x0,¥0)) is parallel to the plane 16x — 2y — 2z = 23.

Find an equation of the tangent plane at (1,3) to the graph of f (x,y) = xy* —xy +
3x3y.

Find an equation of the tangent plane at (0, 3, —1) to the surface f (x,y,z) = ze* + e**! +
xy+y=3.

Let f(x,y,z) = sin(3x + yz). Show that firyy = fryyx-

Show that u(x, t) = sin(x + sint) is a solution to the partial differential equation u,u,, =
UxUtx-

xZy? .
Consider the function f(x,y) = {x2+y?’ it Goy) # (0'0). Show that f,,,(0,0) = f£,,(0,0)
0; if x=0=y
however, f,, isnotcontinuous at (0,0).



