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2. (x,y) = =3sin(3x — by) = =z, (W 7r>

= cos(z) cos(y)

fo(z,y) = y" In(y)

SOLUTIONS

0z
dy
fo(z,y) = zy™!

= —sin(z) sin(y)
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zy(x,y) =5sin(3z — by) = 2z, (6, E> = 5sin (5 — §> = 5sin <6> =3
(e) g—;u =223 88—7;5 = 2ry2® 8—2} = 3zy?2?
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fu(z z)—6—y =  f.(1,2,4) =14
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2,y 7) = e = 1,2,4) = 2
6zyz 16
Ay, 2) = — = fi(1,2,4) = —
. We have
fo(z,y) = yev fy(z,y) = we¥ + zye?
faﬁx(xay) =0 fxy(xyy) =€y+y€y

fw(2,y) = xe¥ + ze¥ 4+ xye? = 2xe? + xye?

Since fuy(z,y) = fy(z,y), Clairaut’s Theorem is satisfied.



3. We have
2, = 3e3 sin(5y) z, = 5e*” cos(5y)
Zee = 9637 sin(5y) Zeay = 45€3" cos(5y)
2y = 15€37 cos(5y) Zyzw = 45€37 cos(5y)
Zyzy = —15€°* sin(5y)
2y = —25€* sin(5y) Zyye = — 153 sin(5y).

These results are consistent with Clairault’s Theorem, because as long as we differentiate
the same number of times by the same variables, the partial derivatives are equal; that is,
Zyzy = Zyzpe N Zyzy = Zyys.

4. (a) We have
falz,y) =22 fy(@,y) = =2y
fex(,y) =2 fo(T,y) = =2
SO
fea(@,y) + fyy(z,y) =2 -2=0,
and so this is a solution to Laplace’s equation.

(b) We have
folz,y) =22 fylzy) =2y
fea(,y) =2 foy(,y) =2
SO
Jea(z,y) + fyy(Ly) =2+2=4#0,

and hence this is not a solution to Laplace’s equation.

(¢c) We have
4x 4y
fola,y) = Zi fy(z,y) = PO
4% — 42° 4x? — 49
foz(,y) = CESTE fyy(@,y) = @+ 22
SO

4y? — 422 n 4o — 49/ B
(@2 +y%)? (a2 +y?)?

and so this is a solution to Laplace’s equation.

Joa(2,y) + fyy(% y) =

Y

(d) We have
fo(x,y) = =" cos(y) + eV sin(z)
fy(x,y) = —e sin(y) + e ¥ cos(x)
Joe(2,y) = € “ cos(y) + e ¥ cos(w)
fyy(x,y) = —e “cos(y) — e ¥ cos(x)
SO

Joa(®,y) + fyy(z,y) = e “cos(y) + e ¥ cos(x) — e cos(y) — e ¥ cos(z) =0,

and so this is a solution to Laplace’s equation.



5. We have
O _ s cos(ka) sin(akt) Y _ aksin(kz) cos(akt)
5, = Fcos(kz)sin(a 5 = ok sin(kz) cos(a
2 2
% = —k*sin(kz) sin(akt) % = —a’k? sin(kx) sin(akt)
S0 52 -
a—;; = —a’k? sin(kx) sin(akt) = &28_:(;1;’
as desired.
6. We have
fo(,y) = € +ye fy(w,y) = we? + e fra(,y) = ye*
focy(xay) =eV+e” fyy($7y> = xe¥ fxm(:v,y) = ye*
fzxy(xﬂy) =e” fzyy(af>y) =eY fyyy(xay) = xe¥
S0

Joaa(T,Y) + fyyy(2,y) = ye* + xe¥ =y fouy(2,y) + 2 foyy (7, y)

as desired.



