Calculus MA1002-A Quiz 04
National Central University, Apr. 25 2019
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Problem 1. (2%) Let f be a function of two variables, and (¢, o) € R?. State the e-§ definition of
lim  f(z,y)=L.

(z,y)—(z0,y0)

Solution: Ve > 0,36 > 05 |f(z,y) — L| < e whenever 0 < 1/(z — 20)% + (y — 0)*> < 6.

Problem 2. (8%) Let R = R?\{(z,0) e R*|z > 0}, and f : R — R be given by

ArCCos —— ify >0,
z? + y?
flz,y) = 7r if y=0,
27T — arccos — ify<0.
z? + y?

Find the first partial derivatives of f at every point of R.
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Solution: Note that — arccosx = . On the upper half plane y > 0,
Vi-22 PP praney

dx
-1 —1 /$2+y2_$;_m /ZL'2—|—y2
f£<xay) D 2 2
/1 «/.772—1-3/ y? 2 +y
2+y z?+y?
2 _
A/ T+ /73:24-3; _ y
Yyl + 9 ety
sy = ——— = s
T,Y) = ————
vy 22 8y«/x2+y P 22 + y?

a4y 22+y?

Y
. x\/x2+y2 . x
ly|/x% + y? 2 4 y?’

and on the lower half plane y < 0,
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Now we consider the partial derivative at point (x,0) for x < 0. Since f(z,0) = 7 for all x < 0, we
find that f.(z,0) =0 for all x < 0. On the other hand, by the definition of partial derivatives

fy(z,0) = lim

We compute the limit by one-sided limit: since arccos(—1) = m, by L'Hospital’s rule,
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