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Exercise 1. Find the equation of the level curve of the function f(x, y) that passes through the

given point p = (p1, p2).

(a) f(x, y) = 16− x2 − y2, p = (2
√
2,
√
2)

(b) f(x, y) =
√
x2 − 1, p = (1, 0)

(c) f(x, y) =
󰁕 y
x

dθ√
1−θ2

, p = (0, 1)

(Hint: the set {(x, y) ∈ R2 : f(x, y) = f(p1, p2)})

Exercise 2. Calculate the following limits if they exist:

(i) lim(x,y)→(2,1)
x2 − 3y

x+ 2y2
(ii) lim(x,y)→(0,0) xy

x2 − y2

x2 + y2

(iii) lim(x,y)→(0,0)
x2y

x2 + y4

Exercise 3. Prove that the following limits don’t exist:

(i) lim(x,y)→(0,0)
xy2

x2 + y4
(ii) lim(x,y)→(0,0)

xy

x2 + (2x− y)2

(iii) lim(x,y)→(0,0)
x2 − y2

x2 + y2
(iv) lim(x,y)→(0,0) xy

x2 − y2

(x2 + y2)2

Exercise 4. Calculate the following limits if they exist:

(i) lim(x,y)→(0,0)
sin(x2 + y2)

x2 + y2
(ii) lim(x,y)→(0,0)

1− cos
󰀓󰁳

x2 + y2
󰀔

x2 + y2

(iii) lim(x,y)→(0,0)
3x3−2y3

x2+y2
(iv) lim(x,y)→(0,0)

e
− 1√

x2+y2

x2 + y2

(Hint: use polar coordinates)
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