MATH 2004 Homework Solution Han-Bom Moon

Homework 6 Model Solution
Section 14.2 ~ 14.3.

14.2.6 Find the limit, if it exists, or show that the limit does not exist.

lim e cos(x +
(I,y)—}(l,—l) ( y)

e™, cos(x + y), ™Y cos(x + y) are all continuous functions.

lim  e®cos(z+y) =e' T cos(1 + (1)) = e’ cos0 =1
(zy)=(1,-1)

14.2.8 Find the limit, if it exists, or show that the limit does not exist.

. 1492
Iim In 5
(z,y)—(1,0) e+ 2y

Int is a continuous function.

1+ 92 1+ 0?2
lim In Ty =In ; =Inl=0
(z,9)—(1,0) 2 + xy 124+41-0

14.2.9 Find the limit, if it exists, or show that the limit does not exist.

. xt — 4y2
1m —_———
(@,y)—(0,0) T2 + 22

If (x,y) — (0,0) along z-axis so y = 0, then

xt — 4y2 ot . 9
1 ——— =lim— =limz“=0
(z,y)—(0,0) 2 + 2y%2  a—=022 20

If (x,y) — (0,0) along y-axis so = 0, then

lim M — lim _4y2
(z)—(0,0) 22 + 2y2  y—0 292 y—0

So the limit does not exist.
14.2.13 Find the limit, if it exists, or show that the limit does not exist.
I i
im ——
(2,1)=(0,0) \/a? 4 y?
) xy (rcos@)(rsinf) . r?cosfsinf
lim ————— = lim =lim —
@y)=00) /22 + 32 70 \/r20052 0 4 725in29 70 r

= limrcosfsinf =0
r—0
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14.2.20 Find the limit, if it exists, or show that the limit does not exist.

. Ty + Yz
hm —_——
(@,9,2)—(0,0,0) 22 + y% + 22

If (x,y,2) — (0,0,0) along xz-axis (so y = z = 0), then

. Ty + Yz .0 .
im — 2 — =lim—=1m0=0
(z,y,2)—(0,0,0) 2 + y2 =+ 22 z—0 12 z—0

If (x,y,2) — (0,0,0) along a line z = y = z, then

ry + yz . 22 + 72 o272 2 2
11 2.2 2 lim PO TG B R N1
(2,y,2)—(0,0,0) % + Yy* + 2z z—=0x®+x° 4+ z—0 3x

1m — =
z—0 3 3
So the limit does not exist.

14.2.39 Use polar coordinates to find the limit. [If (r,6) are polar coordinates of the
point (z,y) with r > 0, note that » — 0 as (z,y) — (0,0).]

3+ y3
11m ——
(z,9)—(0,0) T2 + y?

3 3 3 3 0 3 i3 0
m Ty = lim rcosTU A s = lim 7“((3083 0 + sin® 0) =0
(z,y)—(0,0) 22+ y2 0 72 r—0

14.3.11 If f(z,y) = 16 — 422 — y?, find f,(1,2) and f,(1,2) and interpret these numbers
as slopes. Illustrate with either hand-drawn sketches or computer plots.

fm = —8z, fy = —2y
fz(1,2):_8, fy(1,2) =—4
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fz(1,2) = —8 is the slope of the tangent line which is the intersection of the tan-
gent plane at (1,2, f(1,2)) and a vertical plane containing z-axis. On the figure
above, it is red line.

fy(1,2) = —4 is the slope of blue tangent line which is the intersection of the
tangent plane at (1,2, f(1,2)) and a vertical plane containing y-axis.

14.3.16 Find the first partial derivatives of f(z,y) = x*y> + 8z2%y.
fo = 4233 + 162y
fy = 3zty? + 822
14.3.32 Find the first partial derivatives of f(z,y, z) = zsin(y — z).
f T = sin(y - Z)

fy = weos(y - 2)

fr=zcos(y —z) (1) = —zcos(y — z)

. y
14.3.43 Find £,(2,1,—1) of f(z,y,2) = —F——.
ind fy(2,1, 1) of f(z,y2) =
f_1~(a:+y+z)—y-1_ T+ 2z
Y (x+y+2)? (x+y+2)?
2+(-1) 1

fu(21,-1) = 2+1+(-1))2 4
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14.3.48 Use implicit differentiation to find % and % of 22 —y? 4+ 22 — 22 = 4.

x y
%(wQ—y2+22—22):%4
2x+0+22%—2%=0
(22—2)((89;:—21:
0z —2x x

dr 22-2  2-1

9 /4 2, .2 9
ay(:c Yy +z ) 99
0z 0z
oy 2,50 227 =
0—2y+2s5- —25- =0
0z
92: —2)2° =2
(22 )ay Y
0z 2y Y

dy 22-2 2-1

14.3.53 Find all the second partial derivatives of f(z,y) = 3y° + 22%y.

fo = 32%y° + 823y
fy = 53yt 4 224
foz = 6xy° + 242%y
foy = 152%y* + 823
fye = foy = 152%y* + 823
fyy = 203y3




