Math 32S. Rumbos Spring 2019 1

Solutions to Assignment #19

1. Compute the first partial derivatives of the function f given by
fla.y) = for (z,) # (0,0).

x
2 + 92’

Solution: Apply the Quotient Rule to compute, for (x,y) # (0,0),
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Similarly, for (z,y) # (0,0),
(#* +y*)(0) — =(2y)
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2. Compute the first partial derivatives of the function f given by
f(z,y) =e “siny, for all (z,y) € R%
Solution: Compute
?(x,y) = —e “siny, for all (x,y) € R?, (1)
x
and
af —x 2
a—(:ﬁ,y) =e “cosy, forall (z,y)eR (2)
Y
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3. Find a function f of the variables x and y satisfying

%(:ﬁ,y) = y+ 2z

3
of ) (3)
8_y($7y> T,

for all (z,y) € R2

Solution: Integrate on both sides of the first equation in (3) with respect to x
to obtain that

flz,y) = a2y + 2% + g(y), (4)
where g: R — R is a differentiable function.

Next, differentiate with respect to y on both sides of (4) to get

2—5 — ot g(y). (5)

Comparing (5) and the second equation in (3) we see that
g (y) =0, forallyeR,
from which we get that
g(y) = ¢ (a constant), for all y € R. (6)
It then follows from (4) and (6)
flz,y) =azy+a2*+ec, forall (z,y) € R?

where ¢ is a constant. ]

4. Let f be as in Problem 2.

Compute the second partial derivatives of f:
0 f

*Pf 0 f 0 f a2
ox2’  0xdy’  Oyox oy?’

Solution: Differentiate on both sides of (1) with respect to x to get

an —x 2
@(x,y) =e “siny, forall (z,y) € R (7)
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Differentiate on both sides of (1) with respect to y to get

a2f —x 2
50 (x,y) = —e “cosy, forall (z,y) € R".
yox
Differentiate on both sides of (2) with respect to z to get
92
5 8f (z,y) = —e “cosy, forall (x,y) € R
oY
Differentiate on both sides of (2) with respect to y to get
o*f . 2
8_y2(x’y) = —e "siny, for all (z,y) € R (8)
U
5. Let f(z,y) = e ®cosy for all (z,y) € R%
Verify that
0*f  O*f
Solution: Compute the partial derivatives of f to get
8f —x 2
%(:p,y) = —e "cosy, forall (z,y) € R?, (9)
and
af —x 2
8—(x,y) = —e “siny, forall (z,y) € R*. (10)
Y
Take the partial derivative with respect to = on both sides of (9) to get
an —x 2
w(w,y) =e “cosy, forall (z,y) € R, (11)
Take the partial derivative with respect to y on both sides of (10) to get
a2f —x 2
a—yz(x,y) = —e "cosy, forall (z,y) € R (12)

Add the results in (11) and (12) to get that
82 62 —x —T
a—:c‘];(x,y)jta—;(x,y) =e “cosy —e “cosy =0,

for all (x,y) € R?, which was to be shown. O



