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Question 1 (8 p.) The equation of the tangent plane to the surface z = \/ysinx at
the point [%n, 1, l\/é] is
a) 6r+y+22—1—-v2—-7=0

b) 2\/§x—i-2y—4\/§z—i-2—L

\/§:0

6

) —z—y+v2z—1=0
s
6

d) —r+2y—V22-2=0
T

e) 6r—y—V22+2—1=0

Question 2 (8 p.) The function f(z,y) = 223 + xy® + 522 + y? has at the point
5

[-35.0]
3

a saddle point

o o
~—

a non-strict local maximum

a non-strict local minimum

o, o

a strict local minimum

a strict local maximum

D
~

Question 3 (4 p.) The tangent line of the curve ze¥ + y — 1 = 0 at its point [1, 0] has
the equation

a) v+2y—1=
b) 20 —y—2=0
c) xt—2y—1=0
d) 2z+y—2=



Question 4 (4 p.)
y? — 23 + 9?2 — 1 =0 and a condition 2(1) = 0. Then z/(1)

a) is equal to 0

b) is equal to —1
c) is equal to —%
d) does not exists

e) is equal to —2

Question 5 (4 p.)
22 — 2% + 222 = 33 at the point [1,0,4] is

a) X =1[1,0,4] +#(1,1,1), teR
b) X =[1,0,4] +#(1,8,1), t€R
¢) X =[1,0,4]+(1,4,8), teR
d) X =[1,0,4] +(1,0,8), teR
e) X =[1,0,4]+(0,1,8), t€R

Question 6 (8 p.)

A function = = z(y) is defined implicitly by the equation

The equation of the normal line to the surface given by the equation

The lengths of the sides of a rectangle change as follows: one increases

from 6m increases by 2mm, the other decreases from 8 m by 5mm. The length of a
diagonal of the rectangle is also changed. Using the differential of the first order, the

change in length of the diagonal is approximately

Correct answers:

b-e—-a-e—-d-d
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Question 1 (8 p.) The normal to the curve sinzy — cos T 1=0atits point [%n, 1]
Y
has the equation
1__
a) x4+y—4n=0
b) n$+2y—2—%n2:0
C) 20 +ny — 2= =0
d) 20 — Yy = 0
e) r+ny— %n =0

Question 2 (8 p.) The function f(z,y) = 22 + ¢y — 2zy has at the point [%, %}

a) a non-strict local minimum
b)
c) a saddle point

a non-strict local maximum

d) a strict local minimum

e) a strict local maximum

Question 3 (4 p.) The equation of the normal to the surface given by z = arcsin zy at
the point [%,0,0 is

a) X =[3,0,0] +0,1,-2), t€R

b) X =[100]+%2,1,-2), teR

c) X =[3,00]+%2-12), teR

d) X =1[2,00] +¢2,0-1), teR

e) X =[3,0,0] +%(2,1,0), t€R



Question 4 (4 p.) The maximal domain of definition of the function
f(z,y) = /(xz+ 1)(y — 1) is the set

a) (—1,400) x (1,400)

b) (—o0,—1) X (—00,1)

c) {(—1,400) x (1,400)} U{(—00,—1) x (=00, 1)}
d) {(3,400) x (—00,2)} U{(—00,1) x (2, +00)}
e) (—oo, %> X (—00,2)

Question 5 (4 p.) The derivative of function f(x,y) = In Y at point P = [1,1] in the
T

direction of a vector u= (uy,uz), ug > 0, where u is the normal vector of the tangent
line to the curve 22 + y? — 2z = 0 at the point P, is equal to

L=

a

ooh—\

)
) -
)
)

e) —

=

o

o,
o= =

l\JI)—l

Question 6 (8 p.) Using the differential, compute the approximate increment of

function f(z,y) = arctg Q’ if x increases from 2 to 2.1 and y decreases from 3 to 2.5.
x

a) —3.2
b) 0
c) —0.1
d) 0
e) 2

[Correct answers: b-d—-a-c—c—c¢
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Question 1 (8 p.) The lengths of the sides of a cuboid change as follows: one increases
from 6m by 2mm, the second decreases from 8m by 4mm, the third increases from
5m by 3mm The length of a body diagonal of the cuboid is also changed. Using the
differential of the first order, the change in length of the body diagonal is approximately

Question 2 (8 p.) The function f(x,y) = 322 + 2y> — 322y has at the point [0, 0]

a) strict local minimum

b) a saddle point

¢) strict local maximum

d) a non-strict local minimum

e) a non-strict local maximum

Question 3 (4 p.) A function y = y(z) is defined implicitly by the equation
zsiny — cosy + cos 2y = 0 and a condition y(1) = 4= Then y/(1)

a) is equal to 0

b) is equal to —%
c) is equal to —%
d) does not exists

e) is equal to —1



Question 4 (4 p.) The derivative of function f(x,y) = arctg Y at point P =[1,1] in
T

the direction of a vector u = (uy,u2), ug > 0, where u is the normal vector of a tangent
line of the curve 22 4+ y% — 22 = 0 at the point P, is equal to

a) %
b) —%
c) 1
4 3
e) —%

Question 5 (4 p.) The maximal domain of definition of the function

f(z,y) = m is the set

a) (—1,4+00) x (2,+00)

b) (—o0,—2) x (—00,1)

¢) {(=00,=2) x (=00, 1)} U{(=2,00) x (1,00)}
d) {(3.+00) x (=00,2)} U{(~00, 3) x (2,+00)}
e) (—o0,3) x (—00,2)

Question 6 (8 p.) The equation of the tangent plane to the surface given by

z = arctg(x + 2y) at the point [%, %, 3]s

a) 6r+y+22—1—v2—-n=0
b) $+2y—22+g—1:0

c) Zx—y—i—Qz—l:O

d) £x+2y—2z—2:0
e) br—y—2z4+2—n=0

[Correct answers: c—a—-e—d—-c—-b



