
Math ��: Multivariable Calculus Sections ���, ���

Worksheet for ����-��-��

Problem �. Letting a be a �xed constant, consider the function

f (x , y) =
���������
(x + y)a
x� + y� if (x , y) ≠ (�, �),
� if (x , y) = (�, �).

Is f continuous if a = �? If a = �? If a = �? If a = �?
f is continuous away from

lo , o ) , so the question is just whether f is cont.
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so f is not continuous .

a- l : try along any line and again find PNE .
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if m-- I this is 2
,

so Tim it DNE
.

a--3 : The limit exists and is zero (switch to polar and squeeze for
instance

,
as done in discussion example ) so f is continuous

.
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Problem �. Consider x� + y� + z� = �. Note that ∂x
∂y for example means to view the equation as implicitly de�ning x as a

function of y and z, and then to take the partial derivative of that function with respect to y (i.e. treating z as constant).
Compute the quantities ∂x

∂y ,
∂y
∂z ,

∂z
∂x , and then compute their product (notice that the answer is not �, giving you an example

for why you should not think of these expressions as “fractions”).

�

2x¥yt2y -- O so ¥y= - I, .

2y¥zt2t - O so ¥z= - Ey
2×+22-272=0 so I .- - I

2x z .

The product is - l
.


