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True or false, why? 
 
1)  the level curves of 𝑧 = 𝑦/𝑥 are hyperbolas.  
 
Solution. 
 
The equation of level curves: 
 

𝑦

𝑥
= 𝑐     𝑜𝑟     𝑦 = 𝑐𝑥  ;   𝑐 − 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

 
It is not hyperbola. 
 
Answer: false 
 
 
 
 
 
 

2) 𝑙𝑖𝑚(𝑥, 𝑦) tends to (0,0) 

𝑥2 −
𝑦2

𝑥2
+ 𝑦2 

 

does not exist.  
 
Solution. 
 

lim
(𝑥,𝑦)→(0,0)

(𝑥2 −
𝑦2

𝑥2
+ 𝑦2) = −∞ 

 
Answer: true 
 
 
 
 
 
 

3) the set  
{(𝑥, 𝑦, 𝑧)|𝑥 > 0, 𝑦 > 0, 𝑧 < 0} 

 

is domain in 𝑅3. 
 
Solution. 
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A function 𝑓(𝑥, 𝑦, 𝑧) can be defined on this set. 
 
Answer: true 
 
 
 
 
 
 
 
 

4) the work done by the force 𝐹(𝑥, 𝑦) = (−𝑦, 𝑥) in moving a particle along the boundary of the 
ellipse 
 

9𝑥2 + 4𝑦2 = 36 
 

is 6. 
 

Solution. 
 
The work done by the Force 𝐹(𝑥, 𝑦) : 
 

𝑊 = ∮ 𝑃(𝑥, 𝑦)𝑑𝑥 + 𝑄(𝑥, 𝑦)𝑑𝑦 

 
We have: 
 

𝑃(𝑥, 𝑦) = −𝑦  ;   𝑄(𝑥, 𝑦) = 𝑥 
 
the equation of the ellipse:  
 

𝑥2

22
+

𝑦2

32
= 1 

 
The parametric equation of the ellipse:  
 

𝑥 = 2 cos 𝑡   ;   𝑦 = 3 sin 𝑡   ;   0 ≤ 𝑦 ≤ 2𝜋 
 
Then: 
 

𝑑𝑥 = −2 sin 𝑡 𝑑𝑡  ;   𝑑𝑦 = 3 cos 𝑡 𝑑𝑡 
 

𝑃(𝑥, 𝑦)𝑑𝑥 + 𝑄(𝑥, 𝑦)𝑑𝑦 = −𝑦𝑑𝑥 + 𝑥𝑑𝑦 = −3 sin 𝑡 (−2 sin 𝑡 𝑑𝑡) + 2 cos 𝑡 ∙ 3 cos 𝑡 𝑑𝑡 = 
 

= 6(sin 𝑡)2𝑑𝑡 + 6(cos 𝑡)2𝑑𝑡 = 6𝑑𝑡 
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𝑊 = 6 ∫ 𝑑𝑡

2𝜋

0

= 12𝜋 

 
Answer:  false 
 
 
 
 
 
 
 
 

5) the function 𝑓(𝑥, 𝑦, 𝑧) = 𝑒𝑥𝑦𝑧 is integrable over [0,1]×[0,1]×[0,1]. 
 
Solution. 
 
The function 𝑓(𝑥, 𝑦, 𝑧) is defined over [0,1]×[0,1]×[0,1], so it has integral : 
 

∭ 𝑒𝑥𝑦𝑧 dxdydz = ∫ 𝑑𝑥

1

0

∫ 𝑑𝑦

1

0

∫ 𝑒𝑥𝑦𝑧𝑑𝑧

1

0

= ∫ 𝑑𝑥

1

0

∫
𝑒𝑥𝑦

2
𝑑𝑦

1

0

= ∫
𝑒𝑥

4
𝑑𝑥

1

0

=
𝑒

4
−

1

4
 

 
Answer: true 
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