EXERCISE SHEET 3
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Spring Semester 2024-2025
March 3, 2025

Exercise 1. Find the equation of the level curve of the function f(z,y) that passes through the
given point p = (p1,p2)-

(a) flz,y) = 16—962—1/2,;0: (2v2,v2)

(b) ( )—va2 1, p=(1,0)

(©) fr.y) = [ s p=(0.1)

(Hmt the set {(z,y) €R?: f(z,y) = f(p1.p2)})

Exercise 2. Calculate the following limits if they exist:

(i) limg, ) (2,) ng (ii) lim(z ) (0,0) xy%
x + 2y < +y
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Exercise 3. Prove that the following limits don’t exist:
(1) hm(g:,y)—)(0,0) #24 (11) lim($,y)—>(0,0) %
2 +y z? + (22 — y)
- a? —y? ) 1 vy
(111) llm($7y)_>(0,o) xQ——i—yQ (IV) hm(z7y)—>(070) Ty m

Exercise 4. Calculate the following limits if they exist:

1-— COS(\/$2 + y2)

sin(z? + y?)

(i) limy ) (0.0) (i) limz 4)(0,0)

22+ g2 22 + 92
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(iii) hm(z’y)*)((]’o) x2+yé’ (iv) hm(:r,y)%(O,U) 72 + 12

(Hint: use polar coordinates)



