Mathematics 11

Practice 1
03/25/2022

1. For any of these matrices compute all the eigenvalues and the correspond-
ing eigenvectors:

5 4 2 3 30 0
: -4 -1 -8
4 5 1 0 0 0 -3
2 1 1 0 1 2 2 4
0 3 4 0 0 1 0 0
0o 0 5 0] 0 -1 0 —2
0 0 0 2 0 1 0 2

2. Determine if the following matrices

4 -1 1 0 0 -1
A= 2 0 11, B = 0O 1 O
-2 1 0 —1 1 0

are diagonalizable and, if so, find diagonal matrices D4 and Dg and in-
vertible matrices P4, and Pg such that respectively A = P,D APA_l and
B = PgDpPg' .

3. Determine for what values of A € R the following matrix is diagonalizable:

1 0 h?



4. Describe the domain of each of the following functions of two variables:

3,,2 1
) few) = T b) fley) =T

¢) flz.y) = 2" +ay +/y

€) fly) = V1—a? =y 1) I(z,y) = e
_ log(a? + y*) + sin(a’y) b)) = 2 4 y2 1)

Z,
9) f(z.y) \/m 9 — 22 — 42

5. Describe the level curves of the following functions:

a) flz,y) =3z —y b) f(z,y) = 22" +y

1
¢) f(z,y) =log(z +y —3) d) f(%?/):m
6. Compute the partial derivatives of the following functions:
3 2 y+1
a) f(z,y) ="y +5vy” — 3a\/y +Ty b) f(x,y)=x2+3
-1
== d) f(x,y) = wsin’(ey”)

c) f(z,y) = Y2
) Sy = e+ log () ) £(ag) = aerl
xsin(y)

9) f(a.y) = wlogly?) cos(Br —1)  h) fley) = 5 R0

7. Find all the stationary points of the following functions:

a) f(z,y) =32 + 32y + 2y — 1 b) f(z,y) = 2%y + 3zy +9°
¢) flz,y) = 2° + 32y + ¢ d) f(z,y) = 2%y’ +xy* — 3y
e) f(z,y) = zye™™” ) fz,y) = Va? + 2zy?

9) f(z,y) = /a2 + 3222+ 244 +1  h) f(z,y) = ysin(z)



