
1) a) Find the first partial derivatives to the function  𝐹(𝑥, 𝑦) = 𝑥2𝑦 ∫ sin 𝑒−𝑡𝑑𝑡
2𝑥

𝑦2 . 

b) Find 
𝜕𝑧

𝜕𝑥
 and 

𝜕𝑧

𝜕𝑦
 if 𝑦𝑧 + cos 𝑥 ln 𝑦 = 𝑦𝑧2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2) a ) If 𝑧 = 𝑓(𝑥, 𝑦) has continuous second-order partial derivatives and 𝑥 = 𝑟2 + 𝑟𝑠 and 

𝑦 = 3𝑟𝑠, find 
𝜕𝑧

𝜕𝑟
 and 

𝜕2𝑧

𝜕𝑟2.  Then, apply your result to evaluate 
𝜕2𝑧

𝜕𝑟2 when 𝑟 = 1 and 𝑠 = 0 

for the function 𝑧 = 𝑓(𝑥, 𝑦) = 𝑥𝑒𝑥𝑦. 

            b) Given that the function 𝑔(𝑥, 𝑦) = 𝑦2 − 2𝑦 𝑐𝑜𝑠𝑥 has the critical points    

𝐴(0,1), 𝐵(𝜋, −1), 𝐶(2𝜋, 1), 𝐷 (
𝜋

2
, 0) , 𝐸(

3𝜋

2
, 0) on the interval [−1,7],  find the local maximum 

and minimum values and saddle point(s) of 𝑔 if they exist. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

3) Evaluate the double integrals: 

a) ∫ ∫
𝑥𝑦2

𝑥2+1
𝑑𝑦 𝑑𝑥

3

−3

1

0
   

b) ∫ ∫ 𝑒𝑥/𝑦𝑑𝑦 𝑑𝑥
1

𝑥

1

0
 

c) ∫ ∫ cos(𝑥2 + 𝑦2) 𝑑𝑦𝑑𝑥
√4−𝑥2

0

2

−2
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4) a) Find the area of the part of the surface 𝑧 = 𝑥𝑦 that lies within the cylinder 𝑥2 + 𝑦2 = 4. 

    b) Evaluate the triple integral: ∫ ∫ ∫ sin (𝑥 + 𝑦 + 𝑧)𝑑𝑧𝑑𝑥𝑑𝑦
𝑥

0

𝑦

0

𝜋

0
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5) a) Find the volume of the solid that is enclosed by the cone 𝑧 = √𝑥2 + 𝑦2  and the 

sphere 𝑥2 + 𝑦2 + 𝑧2 = 2. 

b) Evaluate ∭ (𝑥2 + 𝑦2 + 𝑧2)
3

2
𝐸

𝑑𝑉, where 𝐸 lies between the spheres 𝑥2 + 𝑦2 + 𝑧2 =

1 and 𝑥2 + 𝑦2 + 𝑧2 = 4 


