
1) Find and classify the critical points of the function 

                                                                        𝑓(𝑥, 𝑦) = 𝑦2 − 2𝑦 𝑐𝑜𝑠𝑥,       0 ≤ 𝑥 ≤ 2𝜋. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2) a) Show that  𝑙𝑖𝑚(𝑥,𝑦)→(2,0)
𝑥𝑦−2𝑦

(𝑥−2)2+𝑦2 does not exist. 

b)  If 𝑧 = 𝑓(𝑥, 𝑦),   𝑥 = 𝑟 cos 𝜃  , 𝑎𝑛𝑑  𝑦 = 𝑟 sin 𝜃, find 
𝜕𝑧

𝜕𝑟
  and  

𝜕𝑧

𝜕𝜃
 and then show 

that (
𝜕𝑧

𝜕𝑥
)

2

+ (
𝜕𝑧

𝜕𝑦
)

2

= (
𝜕𝑧

𝜕𝑟
)

2

+
1

𝑟2 (
𝜕𝑧

𝜕𝜃
)

2
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3) a) Find the surface area of the part of the surface 𝑧 = 𝑥2 + 3𝑦 that lies above the 

triangular region in the 𝑥𝑦 − 𝑝𝑙𝑎𝑛𝑒 with vertices (0,0), (1,0),  and (1,1). 

b) Evaluate the double integrals: 

                               (i) ∫ ∫ cos (𝑥2 + 𝑦2)
√9−𝑦2

0

3

−3
𝑑𝑥𝑑𝑦                 (ii) ∫ ∫    𝑒𝑥4

𝑑𝑥 𝑑𝑦
2

√𝑦3
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0
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4)  a) Evaluate the triple integral ∭ (𝑥2 + 𝑦2 + 𝑧2)
𝐸

𝑑𝑉, where 𝐸 lies between the 

spheres 𝑥2 + 𝑦2 + 𝑧2 = 1 and 𝑥2 + 𝑦2 + 𝑧2 = 4. 

b) Evaluate the triple integral  ∭ 𝑦2𝑧𝑑𝑉
𝐸

,  where 𝐸 is the solid lies within the cylinder 

𝑥2 + 𝑦2 = 2𝑦, above the plane 𝑧 = 0, and below the cone 𝑧 = 𝑥2 + 𝑦2. 


