MATHEMATICS 2
Sixth Practice

Exercise 1: Identify the domain of the following functions

fa,y) =log(1 —2® — y?)
sol 1 x? + 9% <1
flz,y) = va* +4y*> —4
sol:x? +4y> —4>0

3

f(@,y) = e

sol:y#g

3z + 2y
f,y) = 15—

sol :y # +2x

472 —y

fz,y) = everi

sol:x < —-2Vx>2

sin zy?
1 — 422 — 9y2

f(l‘,y) =

sol : 4z +9y% < 1



Exercise 2: Write the level curves of the following functions:

fz,y) =log(l — 2 — y°)

sol :a? +y? =1—¢°

flz,y) = Va2 4+ 4y* — 4

sol :x® + 4y =4+ ¢

fla.y) = e
sol :y=ux/2—3/logc

1
f(%@—m
sol : 4a® +y* = 1/c

Exercise 3: Compute the partial derivatives and write the gradient of the following functions:
fla,y) = 32" — 227y
sol : fp = 6zy> — day*;
fy = 92%y* — 82%y°

fla,y) = e
sol : fp = ex2y2xy

fy= eV

-2z
l:
sol: fz 2 4+y? -1
Iy 2?24y -1

flz,y) = arctan(2x3y2)

6$2y2
sol : fz = w
f - 4x3y2
Y1+ 4Byt

f@,y) = a?sin(2z — 3y)
sol : fp = 2xsin(2x — 3y) + 222 cos(2z — 3y)
fy = —32% cos(2z — 3y)



Exercise 4: Find the stationary points of the following functions and establish if they are local min,
local max or saddle points:

flayy) =2 +ay+y* — 20—y
sol : (1,0) local min

flayy) = (x—1)* =y
sol : (1,0) saddle point

f(z,y) = e —y)(a® - 2¢)
sol : (0,0) saddle point

(—4,—2) local mazx

fly) =2 +y* +ay+a
sol : (—2/3,1/3) local min

fla,y) =2 +y° - 3xy
sol : (0,0) saddle point

(1,1) local min



