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. Draw a domain of function f(z,y) = /sin(m (22 + y2)).

. Draw a domain of function f(z,y,z) = \/1 — \/x2+y2—z+\/1— 2+ y?+z

. Draw a graph of function f(z,y) = v/22 + y?

. Write the first order partial derivatives of the following functions

flx,y, 2) = Jzy(3z + 22)/yz.
Write the second order partial derivatives of function f at the point A:

flz,y) = arctani, A= 3, 1],

f(z,y) = (1+1log,z)®, A=lece]

. Given functions z = /22 + 92 and z = x — 3y + /3xy find the angle between their

gradients at the point [3,4].

Find the direction derivative of function f = 23 —2z%y+xy?+1 at the point M = [1, 2]
—
along the vector M N, where N = [4,6].

. Find the direction derivative of function f = e***¥* at the point [1,1] in direction of

a vector (2,1).

Determine the equation of the tangent plane to a function z = 222 4 ¢? at the point
[1,1,7].

Determine the equation of the tangent plane and normal line to a function z =
V2% 4+ y? — zy at the point [3,4,-7].

Find order 3 Taylor’s polynomial of of a function f(z,y) = { at the point [1,1].

Determine the order 3 Taylor’s polynomial at point (0,0) of a function f(x,y) =
sinx cos .
Determine local extremals of the following functions:
flz,y) = 23 + xy? — 2y — b,
flx,y,2) =23 + y* + 22 + 122y + 2z,
flx,y, 2) = 22* +y* — 22 — 292
Find the constrained extremals of functions:
flx,y,2) =6 — 4z — 3y, satisfying 22 +¢y* =1,
f(z,y) = In(xy), satisfying 2 + y* = 2,
f(z,y) = 6z + 6y satisfying 2% + y* = 16.



15. Determine the global extremals of the following functions within the given set M:
flay) =2 —ay+y M o]+ |y <1,
flz,y) =y*—2y — e, M is a square with vertices [-1,0],[1,0],[1,2],]-1,2].

16. Calculate the following double integrals:
a) [[evdedy where Qis given by 2 =0, y =1, y =2, > =z,
Q

b) ff?%dxdy where Q is given by 2 =0, y =1, y =2, y* = x,
Q

c) ff;—zdxdy, where () is given by z =2, y =z, zy = 1,
Q

2 +y2

d) [[ @ +4%) §dy, where  is given by 1 < 22 + ¢2 < e.

QO
17. Calculate the following triple integrals:

a) [[[daxdydz, where Qis given by z =1, z =1 —2? —
Q

b) [[[z*dzdydz, where Q is given by 2 =0, z =2, 2* +y* =1,
Q

¢) [[[zdzdydz, where Q is given by y =4, 2 =0, 2 =3, 2 —y =0,
Q

d) [[[zy/2? + y*>dzdydz, where Q is given by z =0, z =3, y > 0,
Q

2?2 + 9% — 22 =0,
e) [[[dxdydz, where Q is given by 2? + 4y + 2* < 4.
Q

18. By transformation into polar coordinates calculate the following double integrals:

a) [[x* + y*dady where Q is given by 1 < 2 +y* <4, |z] <y,
Q
b) [[z*dzdy where Q is given by 0 < 2y < z, 2 + 4y* < 4,
Q
c¢) [[arctgZdzdy where Q is given by z > 0, */ngv <y <3z, 1<a2?+y?<09.
Q
19. By transformation into cylindric coordinates calculate the following triple integrals:
a) [[[zdzdydz where Q is given by 0 < z <4 — /22 + y?,
)

b) féfz\/xz + y2dzdydz where Qis given by 2 =0, 2 =3, y > 0, 22+y?>—2z = 0.

20. By transformation into sphere coordinates calculate the following triple integrals:

a) fffmdxdydz where Q is given by 1 < 2% + 9% + 22 < 4,
Q

b) [[[dzdydz where Q is given by z? + 4y* + 22 < 4,
Q

c) féf \/mdmdydz where Q is given by 22 + 3% 4 22 < 2,



21. Calculate [[[zdazdydz, where Qis given by y =4, 2 =0, z =3, 2> —y = 0.
0

22. Calculate [[[zy/2?+ y*>dadydz, where Qis given by 2 =0, 2 =3, y > 0, 2® +y*—
0
22 = 0.
23. Calculate [[[dxdydz, where Q is given by 2% + 4y? + 2% < 4.
0



