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Problem Set 5

sinz sin® y

1. Can the function f(fl}'7 y) = m

be defined at (0, 0) in such a way that it becomes continuous there?

2. Let D be a path connected subset of R” and let f : D — R be a continuous function.
Suppose that a,b € D such that f(a) < f(b).
Show that for all L € R with f(a) < L < f(b), there exists ¢ € D such that f(c) = L.

3. Let f : R? — R be a function and let (a,b) € R%2. We define two single variable functions g(x) = f(z,b) and
h(y) = f(a,y).

(a) If g(x) is continuous at © = a and h(y) is continuous at y = b, does it follow that f is continuous at (a,b)?

Why?
(b) If f(z,y) is continuous at (a,b), does it follow that g(z) is continuous at = a and h(y) is continuous at
y = b? Why?
. - . of of
4. Let f(z,y) = /22 4+ 3y — 1. Using the limit definition, find 9z and 50 at (—2,3).
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5. Let f(z,y,2) = zy + yz + zz. Using the limit definition, find the directional derivative of f at the point
u = (1,—1,1) along the direction v =1+ 2j + k.
6. Let f:R? — R? be a function defined by

S YD) e (ay) £ (0,0)
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fla,y) =
0 if (z,y) =(0,0).
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Find 9z and e at (0,0).
7. Let f:R%? — R? be a function defined by
22—y
xym if ({L‘7y) 7é (070)7
fla,y) =
0 it (zy)=(0,0).
(a) Show that %(L 0) =« for all x € R and g(o, y) = —y for all y € R.
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(b) Show that 8x6y(0’0) # g0 (0,0).
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8. Find I and a—y i
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(a) f(z,y) = tan™" (2)

(b) f(z,y) =™ Iny

9. Find all first partial derivatives if f(z,y,2) = sin™ (22 + 322).
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10. If f(z,y) = x cosy + ye®, find all the second-order derivatives, i.e. %, g—y‘g, 8axafy and 881;8];



