
Midterm 2 – Math 228- semester 1- 1447H 

            Time: 1h 30 min 

 

 

 

Question 1:( 4 marks) 

                  Let 𝑓(𝑥, 𝑦) = 3𝑥2 − 12𝑥𝑦 + 4𝑦3 − 36 

 

 Find the local maximum and minimum values and saddle points of 𝑓(𝑥, 𝑦) 

 (4 marks)    

.        
Question 2: (14 mark) 

  1)  Evaluate ∫ ∫
𝑦

√16+𝑥7
𝑑𝑦𝑑𝑥

𝑥3

0

2

0
                                  (2 marks)      

  2) Find the volume of the solid that lies under the paraboloid  
 4𝑍 = 𝑥2 + 𝑦2 and above the region in the  xy-plane bounded by the 
polygon with vertices  (0,0) , (0,1), (2,0) and (2,1)      (3marks)     

 

  3)   Evaluate ∭ 𝑥𝑑𝑉
𝑄

   where Q is the solid bounded by: 

𝑥 = 0 , 𝑦 = 0  , 𝑧 = 0  𝑎𝑛𝑑  𝑧 = 3 − 𝑥 − 𝑦                       (𝟑 𝒎𝒂𝒓𝒌𝒔)        

   

  4)  Use the cylindrical coordinates to evaluate ∭ 𝑥2 + 𝑦2 𝑑𝑉
𝐸

 where E is 

the region bounded by  𝑧 = √𝑥2 + 𝑦2   𝑎𝑛𝑑  𝑍 = 4        (𝟑 𝒎𝒂𝒓𝒌𝒔)        
  

  5)  Use the spherical coordinates to evaluate  ∭ √𝑥2 + 𝑦2 + 𝑧2𝑑𝑉
𝐸

   

where E is the upper half of the sphere 
 𝐸 = {(𝑥, 𝑦, 𝑧) ;   𝑥2 + 𝑦2 + 𝑧2 ≤ 4}                 (𝟑 𝒎𝒂𝒓𝒌𝒔)   

 
Question 3:     (7 marks) 

   1) Find partial sum 𝑆𝑛 of the arithmetic sequence that satisfies the 
conditions  𝑎 = 4   ,   𝑑 = −2  , 𝑛 = 8                 (𝟐 𝒎𝒂𝒓𝒌𝒔) 
   2) Find partial sum 𝑆𝑛 of the geometric sequence that satisfies the 
conditions  𝑎 = 4   ,   𝑟 = 3  , 𝑛 = 6              (𝟐 𝒎𝒂𝒓𝒌𝒔) 

     3) determine whether the following sequence is convergent or divergent: 
a)  𝑎𝑛 = 3 +  2−𝑛𝑐𝑜𝑠 (𝑛)  ,  find its limit.                (2 marks) 

b)  {𝑎𝑛} is a geometric sequence with  𝑎 = 3    , 𝑟 = −
4

3
  , find its limit. 

 (1 mark)   


