
1) Consider the function  𝑓(𝑥, 𝑦) = 3𝑥𝑦 − 𝑥2𝑦 − 𝑥𝑦2. 

a) Find the four critical points for 𝑓 .  

b) Find 𝑓𝑥𝑥(𝑥, 𝑦), 𝑓𝑥𝑦(𝑥, 𝑦),   𝑎𝑛𝑑 𝑓𝑦𝑦(𝑥, 𝑦). 

c) Use the second derivative test to find the local maximum and minimum values and saddle 

points of 𝑓 if any exist. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2) a) Evaluate the integrals: 

i) ∫ ∫ √𝑥2 + 𝑦2 𝑑𝑥𝑑𝑦
√2𝑦−𝑦2

0

2

0
         ii) ∫ ∫

𝑦𝑒𝑥2

𝑥3

1

√𝑦

1

0
𝑑𝑥 𝑑𝑦. 

b)  Evaluate ∭ 𝑥𝑦 𝑑𝑉
𝐸

 , where 𝐸 = {(𝑥, 𝑦, 𝑧): 0 ≤ 𝑥 ≤ 3, 0 ≤ 𝑦 ≤ 𝑥,   0 ≤ 𝑧 ≤ 𝑥 + 𝑦}. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3) Find the distance between the point 𝑃0(1,1,1) and the plane passing through the points 

𝑃1(2,1, −1), 𝑃2(1,0, −2) and 𝑃3(1,1, −3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4)  For the matrix 𝐴 = [
1 3
1 −1

] find an invertible matrix 𝑃 and a diagonal matrix 𝐷 such that 

𝑃−1𝐴𝑃 = 𝐷. Then, calculate 𝐴10.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5) Consider the linear operator 𝑇: 𝑅3 → 𝑅3 defined by 𝑇(𝑥, 𝑦, 𝑧) = (𝑤1, 𝑤2, 𝑤3), 𝑤1 = 𝑥 + 𝑦 + 𝑧, 

𝑤2 = −𝑥 − 𝑦 − 𝑧  and 𝑤3 = 2𝑥 + 2𝑦 + 2𝑧. Show that 𝑇 is not one to one and find a basis and 

the dimension for the kernel of 𝑇. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6) Find the eigenvalues for the matrices   𝐴 = [
4 0 1
2 3 2
1 0 4

] , 𝐵 = [
5 0 1
2 4 2
1 0 5

] and 𝐴−1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7) Show that the set 𝑆 = {𝒖𝟏, 𝒖𝟐, 𝒖𝟑} ,  𝒖𝟏 = (4,2,1), 𝒖𝟐 = (0,3,0), 𝒖𝟑 = (1,2,4), is basis for 𝑅3. 

Then, find the vector 𝒘 such that (𝒘)𝑆 = (1, −1,3). 

 

 


