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MATH 2010A /B Advanced Calculus I
(2014-2015, First Term)
Homework 7
Suggested Solution

(a) f(z,y) =€ cosy at (0,7/2).

fz =e%cosy and fy = —e"siny.
Then at (0,7/2), f =0, f, = 0 and f, = —1.
Therefore,

L(z,y) = (0) + (0)(z = 0) + (=) (y = 7/2) = —y + 7/2

(b) f(x,y) =a®y* at (1,1).
fr = 32%y* and fy = 4a3y3.
Then at (1,1), f =1, f; = 3 and f, = 4.
Therefore,
L(z,y) =1+ G)z -1+ @) (y—1)=3z+4y -6

(a) f(z,y,2) = \/m at (1,1,0).
fo=a@®+ 2+ 2273, f=y@® +y? + 2275, f.o= 20 +y? + 225
Then at (17170)7 f= \/ivfa: = %7 fy = % and f, = 0.

Therefore,
L(z,y,2) = (V2) + (\2) (x—1)+ (%) (y—1)+(0)(z—1) = \/22””’ +\/2§y
(b) f(z,y,2) = e+ cos(y + z) at (0,F,0).
= —sin(y + 2).

fo=¢€" fy =—sin(y +2), f
Then at (07 gv )7 f = 17f213 =
Therefore,

1, fy=-1land f, = —1.

Liz,y,2) = () + (W)@ —0)+ (—)(y— )4 (-1)(z—0)=a—y—2+1+ 2

m
2

17 (x7 y) = (07 0)
Then
f(0+h,0) = f(0,0)
z\Y, = 1
f2(0,0) lim W
DI
= lim h? + 0
h—0 h
— lim —
hl—% h
=0



And

0)(h)*
2 1
— lim 0+ h
h—0 h
=0
But along the curve z = y?, we have
Y
lim x, = lim ——
(2,9)=(0,0) fay) (@)= (0,0) y* +y*
4
= lim y—4
(x,y)—(0,0) 2y
_ 1
2
# f(0,0)

Therefore, f is not continuous at (0,0) = f is not differentiable at (0,0).

0, 2?<y<22?

1, otherwise

f(z,y) ={

Then
f(0+ h,0) — £(0,0)

f2(0,0) = lim

And

3
But along the curve 22 < y = §:U2 < 222, we have

lim x, = lim O
(z,y)—(0,0) fe.y) (z,y)—(0,0)
=0
# [(0,0)

Therefore, f is not continuous at (0,0) = f is not differentiable at (0,0).



First compute

Since

.1
sin —
h

Then we show that

f(z,y) =

£,(0,0) = lim

is bounded. And

1
y?+a?sin—, z#0
x
Y2 =0

h—0 h

1
2 h2' -
0% + smh 0

= i
hlg%) h

1
= 1. h 1 -
T,

fO+h,0+Fk) = [f(0,0) + (0)(h) + (0) (k)]

lim
(h,k)—(0,0) Vh?+ k2
SOk
(h,k)=(0,0) \/h? + k2
1
k? + h?sin —
= lm ——n
(hk)=(0,0)  Vh? + k2
Take h = rcosf and k = rsin 6, we have
2 2 L
k* 4 h”sin —
lim —— I
(hk)=(0,0)  Vh? + k2
1
72 (sin? + cos?) sin
— lim r cos
r—0 T
1
= lim r(sin® 4 cos?) sin
r—0 rcos

Since |(sin? 4 cos?) sin
rc

0s 6

= 0

is bounded. Therefore, f is differentiable at (0,0).
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Note that for x # 0, f, = 2z sin — — cos —. Then
x x

1 1
lim f, = lim 2zsin— — cos —
(z,9)—(0,0) (z,y)—(0,0) x z

1
does not exist since lir% cos — does not exist. Therefore, f, is not continuous at (0,0).
xT— X

Thus, f is not continuous differentiable in any neighbourhood of (0,0).
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