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1. Find

∫ ∫
R

1√
x2 + y2 + 9

dA where R is the region bounded by the tri-

angle with vertices (0, 0), (3, 0), (3, 3) by using polar coordinates.

2. Evaluate the integral ∫ 2

0

∫ 4

y2
y3ex

3

dxdy.

3. Express the following integral∫ 1

0

∫ √
1−x2

0

∫ √
1−x2−y2

0

√
1− x2 − y2 − z2dxdydz

x2 + y2 + z2

using spherical coordinates.

4. Determine each limit

lim
(x,y)→(0,0)

x2y

x4 + y2
, lim

(x,y)→(1,2)

x2 − xy + y − 1

x2 + xy − 3x− y + 2

5. Find fx, fy and fz of f(x, y, z) =
( xz

1− z2 − y2

)−3/4

.

6. Let z = f(x, y) be a function with continuous partial derivatives, where

x = s+ 2t and y = 3s− t. Find
∂2z

∂s2
.

7. Find the local extrema and saddle points, if any, of the function
f(x, y) = 3xy − x2y − xy2.

8. Let −→u be any unit vector. Show that |D−→u f(x, y)| ≤ e
√
2, where

f(x, y) = ecos(x) sin(y).

9. Prove that |−→u • −→v |2 + ∥−→u ×−→v ∥2 = ∥u∥2 × ∥−→v ∥2, −→u ,−→v ∈ R3.

10. Show that the lines : L1 : x = −2 + t, y = 3 + 2t, z = 4 − t and
L2 : x = 3− t, y = 4− 2t, z = t are parallel and find the equation of
the plane they determine.

11. Determine if the following vectors are coplanar ? [Explain your method
and give the arguments of your solution]

−→a = 2
−→
i − 4

−→
j +

−→
k ,

−→
b = −5

−→
i + 2

−→
k , −→c = −3

−→
i + 2

−→
j .



12. Let the matrix A :

A =

 2 0 0
−3 2 −1
9 0 5


(a) Find a basis for the Column space of A.

(b) Determine the rank of A.
(d) Find if possible, a non-singular matrix P and a diagonal matrix D
such that P−1AP = D.

13. If u and v are such that : (−→u + 2−→v ) • (−→u −−→v ) = 0 and

(2−→u +3−→v )• (−→u −λ−→v ) = 0 where λ ∈ R∗. Determine
−→u • −→v
∥−→v ∥2

in terms

of λ.
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