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1) Determine if the following linear systems admit solutions and if so, find them:

$1+3I3:1 1‘1—2I2+3$3:2
a) T+ x9 —23=—1 b) 1 — 8wy +bx3=1 ;
T1— Tog =3 T+ 20+ 223 =3
2[E1—SI2+2I3:5
T — 209+ 2x3+14 =1
c) 201 +Txyg — 205 =3 ; d) ! ? s ;
21 — 420 + 313 — 14 = 3
1}1—433'2—{—2.1'3:3

2) Discuss the number of solutions of the following linear system depending on the
values of the real parameter k € R:

kxo +x3 =%k r1+ kry + 23 =—1

a) 201 + a9 —krs =0 b) 201+ 229 =1 ;
1 — T2 — 23 =0 3x1 + 3kxe — x3 = 2k
1+ kro+x3==% kxo + kxs = —2

c) T+ T+ ks =k d) kxi+ (k—1Dxz=k
krs = 2 2kxy + kxo + 123 =0

3) Calculate the eigenvalues and the eigenvectorsof the following matrices and establish
their definiteness

4 1 1
Az(é ;) B=| -3 0 -1
1 -1 2

2 -3 0 4 6 0

c=[-1 0 0 D= -3 =5 0

-1 1 1 —3 —6 —5



2 0 0

010

E=|100 F -3 -1 3
0 01 0 0 2
2
0
0

1 -1 -7 =3 —16
G = 1 0 H=| -2 0 =2
1 -1 6 3 15

4) Identify the domain of the following functions

a) flz,y) =log(l —a* —y?); b) flz,y) = Va?+4y* -4

3 3 2
c) f(z,y)=e"2; d) f(fv,y)=4§2—+52
Y ] 2
¢) flay)=eVr; ) fay) = J%

5) Write the level curves of the following functions:

a)  f(z,y) =log(l —a* —y*); b) [fla,y) = Va?+4y? —4

9 floy) == ) 1w =

6) Compute the partial derivatives and write the gradient of the following functions:

a) flx,y) =3a"y" — 227y"; b) flz,y) = e
¢) f(x,y) =1log(l —z*—y?); d)  f(z,y) = arctan(22’y?)

e) flx,y) = 2*sin(2x — 3y);



