Mathematics 11
Fifth Practice: Solutions

1. Determine for which values of the parameter k£ € R the following matrix
is diagonalizable:

k1 -1
0o 3 2
0 0 &k

Sol: k£ =5.
2. Describe the domain D; C R? of each of the following functions:
a) flr,y)=v4d—a2>—y*  [Dy={(z,y) e R? | 2* +y* < 4}]

b) f(z,y) = \/sinQ(xy) + 2evty [D; = R
cos(z +y) +e”

o) flay)=—_— Dy ={(z,y) e R? |z # y}
oty — i 2| (g
O Jwy)="EL D ={(zy) €B|y>0)
) ) = log(””‘y)gog“*y) Dy ={(r.y) €R? | 250, —z < y < 7}

3. Describe the contour curves of the following functions:

a) flz,y) = Va2 +y? [Sol : circles centered at (0,0)]
b) flz,y) =z — [Sol:lines y =z + k with %k <0]

c) flz,y)=

i

[Sol : lines y = kx (k € R) except for the point (0,0)]

SHES

4. Find the following multivariable limits:

2, 2
a) lim L Ty [Sol: the limit doesn’t exist]
(z,5)—(0,0) SINxTY
1 - 1
) lim —2% (Sl ]
(zy)—(2,0)  TY 4
¢) lim xy e [Sol: 0]

(z,y)—(0,0)



d.

10.

Consider the function
2272 sin?(y)
f($7y) - (1'2 +y2)2 .
Does the limit exist when (x,y) tends to (0,0)?
Sol: Yes.
. Calculate the partial derivatives, 8% and a%, of the following functions:
0 0
a)f(x,y) =a* +y—e" [Sol: a—£:2x—yexy, a—gzl—xexy]
1 af Y af x

LR sl A (F i i (e

_ of .  Of .y
@y =vetty ok 5 = e T i

Study the continuity and the differentiability of the following function

_ [ () # (0,0)
fay) ‘{ 0! (.) = (0,0)

Sol: f is not continuous at the origin.

. Study the differentiability of

i
f(z,y) = 2zy + "

at (1,1).
Sol: It is differentiable.

. Study the continuity and the differentiability of the following function
Fla,y) = {xmz__ilym (z,y) # (0,0)
O? ($7 y) = <O7 O)

Sol: It is continuous and differentiable.

Find all the stationary points of the following functions and classify them:
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c)

d)
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