Dear Students,
| ask you to complete the individual task below on the topic
""Differential calculus of functions of many variables." Send, please,
the completed task to my email address until April 10, 2020.:
kurpalidia@gmail.com
This topic will be estimated based on the results of this
assignment
If you have any questions, then you can ask me also through
my E-mail

Individual task to topic” Differential calculus for function
with several variables”

Task 1.

2.1.1. Show that the function u =sinx+ (siny —sinx)?, satisfies the following
equation

Al Al
—cosx+§cosy=cosxcosy

2.1.2. Show that the function , _ . y -~ satisfies the following equation
(x=—=y*)
1 1a z
JE— + - = _
2.1.3. Show that the function z =y + (x2 - y2) satisfies the following equation
x x
y—+X—=X
X K
2.1.4. Show that the function z = xy + xcos satisfies the following equation
X

x§+y§—z+xy
X X

2.1.5. Show that the function z = y(x2 - y2)+ xcos% satisfies the following
equation

la 1a z

- =

X X y @/ y2

2.1.6. Show that the function z = 2xy satisfies the following equation



o%1 0%1

g
2.1.7. Show that the function z = x? — y? satisfies the following equation
5%z 2%z
a2 g
2.1.8. Show that the function z = 2xy satisfies the following equation
7%z 9%z
g
2.1.9. Show that the function z = x® —3xy? satisfies the following equation
o%1 0%1 0
xa
2.1.10. Show that the function z =3x2y — y* satisfies the following equation
o%1 0%1 0
xa
2.1.11. Show that the function z = In(x2+y2 +5) satisfies the following equation
k! 4xy

@(ay:_(x2+y2+5)2

2.1.12. Show that the function z = arcsin-> satisfies the following equation

y
X A
— —+—=0
ye X oy

2.1.13. z=x+y+cos(x/y). Prove that NG y@=x+ y.
X X

2.1.14. z :l(x2 + y2)+(x— y). Prove that 2L gy y.
2 & &

2.1.15. 7= xe’ —x2 — y2. Prove that NG yé: z-x% —y2.
X &

2.1.16. z = ycos(x® — y?). Prove that y? 2, xyz = Xz
2. S

a

21.17. z = xIn(lz). Prove that xé+ 2y —=1.
X X &

2
2118. 2= + 2xy. Prove that X2 a_ xyé+ y2 =0.
3X X N



2.1.19. z=ycos(x—y). Prove that a + a _x
X

y

2.1.20. z=x%1In Yy, where X:E, y =3u - 2v. Find , 22/
Y

SN

2.1.21. Z:Lyz. Prove that y%+xz:z.
X &

(x* -y?)

2122 u=7% where x=e',y=Int,z=t? —1. Find Zli

X
2.1.23. z = arctan(xy), where y =e*. Find gz
X

2.1.24. u :arcsinz, where z —/x% +1, Find % and (;Iu
Z X

dz
dt

y

2.1.25. z=arctg > 2t+1
X

, Where x=e“"",y = e’ Find =~

2.1.26. u = xyz , where X =12 +1, y=Int, z=tant. Find ?;:

2.1.27.u:; where x=Rcost, y=Rsint, z=H. Find (;l:

X2+y2

2.1.28. z=|nsini,where x:3t2, y=\ +1. Find Zli

Jy
1 3 dz

2.1.20. z:ln(x2 +y ) where y=>x" +X. Flnd— and —
3 X dx’

2.1.30. z=arctan Xry , Where y = cos x. Find d—z
1—xy dx

Task 2.

Investigate the following functions for an extreme:
22.1. 2=x3y?(6 - x—y);
222. 7=x7 + Xy + y2 +l+l;
Xy
2.2.3. z=sinx+siny+sin(x+vy), (0<x<z/2,0<y<7x/2);
2.2.4. z=sinxsinysin(x+vy), (0<x<z, 0<y<rx);

225. 7=x> + Xy + y2 —-2X-V;

2 .2
226. 2= XY 2x% +y?):



227 z=x%+ y4 —2x? +4xy—2y2;
228 7=1+6x-x>—xy—y>;
229.z=x> — Xy + y2 —2X+Y;
2210. z=x%> —3Xy + y3;

2211, 7=3x> - x* +3y2 +4y;
2.2.12. z:xy+@+@ (x>0, y>0);
X Yy
2.2.13. =3V (8x% — 6xy + 3y?);

X2—
2214, 2= Y (5-2x+Yy);
2 2
2.2.15. z=(5x+7y—25)e_(X XYy );

2.2.16. 2=x> +xy+y” —4Inx-10Iny;
2.2.17. z =sinx + cosy + cos(X — V), (OSXS%,OSys%);

2.2.18. 2=x-2y +Inyx? + y? +3arctan%;

2.2.19. z=xy|n(x2 +y2);
1-2—y2 (a>0,b>0);

a2 p? , ’

2.2.21. 7=x?+y? -2Inx-18Iny, (x>0, y>0);

2222 7=x +3xy2 —15x—-12y;

2.2.23. 7=2x> +2y> —36xy + 430;

2224, 7=x> + Xy + y2 —2X-V;

2.2.25. 2=3x% = x> +3y? +4y

2.6.20. z=xy

2226 2=V (2x% +y2);

2227, 7=x* +y* —2x% + axy - 2y?;
2.2.28. 2=x> = 3xy +y°;

2.2.29. 2=3x% — x> +3y? + 4y;

2
2.2.30. z=e* Y (5-2x+Y)



Task 3.

Find the greatest and the smallest values of the function z = f(x,y)in
domain D, bounded by the given curves

23.1. z=xy, D: x+y=1;x=0; y=0
23.2. Z=X+Y, D:x2+y2=1;x20; y>0
2.3.3.z=x2+y2, D: if§+%:1;x20; y>0

2.3.4.z:coszx+coszy, D: x—-y=x/4;x<0; y<0
2.35. 2=x>+y?—2y-2x-8, D: x+y=1;x=0; y=0;

2.3.6. z=x+2y, D: x2+y2:5;x20; y>0
2.3.7.z:l+l, D: x+y=2;x2>1 y=1
Xy
2.3.8.z:xy2, D: x+2y=1; x>20; y=>0
2.3.9.z:x2+y2—xy+x+y—4, D: x+y+3=0; x=1 y=>0
2310, 2=V D x24y2ols x20, y=0
2

2.3.11.z=x2+2xy—y2—4x, D: x-y-1,x=3, y=0;

23.12. z=2x+y, D: x2+y2:1; x>0; y=0

2.3.13. z=2x+5y, D:x2+y2=1;x20; y>0

2.3.14. 7 =2x% +2y?, D: ifg+%:l;x20; y>0

2.3.15. z=x>+y2-2y-2x-8, D: x+y=2;x=1 y=1;

2.3.16. z=x+2y, D: x> +y?=25; x>0; y>0
2.3.17. z=x3+8y® —6xy+25, D:y=x, y=0;, x=2;

2.3.18. z=xy—x-2y,, D: x=3;, y=%, y=0;

2.3.19. z=2x3 —xy? +y?,, D: x=0;x=1 y=6; y=0;
2.3.20. z=3x2+3y? —2x-2y+2,, D: x=0;y=0;x=y-1=0;

2.3.21. z=xy, D: x+y=1;x=0; y=0



2.322. z=X+Y, D:x2+y2:1;x20; y>0
2.3.23.z:x2+y2, D:ifg+%:l;x20; y>0

2.3.24.z:coszx+c032y, D: x—y=x/4;x<0; y<0
2.325. z=x>+y*-2y-2x-8, D: x+y=1;x=0; y=0;

Task 4.

2.4.1. Write equations of a tangent line and a normal plane for the given curves
at the given point x=t —sint, y=t—cost, z=4sint/2 att=x/2;

2.4.2. On the curve x=cost, y=sint, z=e! find the point, at which the
tangent line is parallel to the plane~/3 x + y —4 =0.
t4 3 t?
2.4.3.0nthecurve x=-—, y=-—, z=-— find the points at which the tangent
4 3 2

to this curve is parallel to the plane x +3y +2z-10=0.

For the given surfaces 2.4.4-2.4.11 find the equations of the tangent
planes and normal line at the given points:

2.4.4. x* +y? + 2% =162 at the point (8cose, 8sina, 8);

X y
2.4.5. 24 +2/ =8 at the point (2, 2, 1);
2.4.6. x2yz+2x%7 - 3xyz+2=0 at the point (1, 0, —1);
2.4.7. =Y at the point (1, 7, 1/e);

2.4.8. 4+Jx2 +y2+2% =x+y+z atthe point (2, 3, 6);

24.9. 7=arctan? at the point (1, 1, z/4);
X

x3 —6xy +y°

2.4.10. 2= at the point (2,2, —2).

2.4.11. 2% +4z+x% =0 atthe points of intersection with the axis OZ.

2

2.4.12. For the surface x> —z2 —2x+ 6y =4 find the equation of the normal

parallel to the straight line x+2_y_z+l :

1 3 4



2.4.13. For the surface z=4x— xy + y2 find the equation of the tangent plane,
parallel to the plane 4x+y+2z—-22+9=0.

2.4.14. Find the tangent planes to the surface X2 + 2y2 +32% =21 parallel to
the plane x+4y +6z2=0.

2.4.15. On the surface x> + y2 — 2% —2x find the points at which the tangent
planes are parallel to the coordinate planes.

2.4.16. Define the tangent plane to the surface X2 + 4y2 +22 =36 parallel to
the plane x+y—-z=0.

2.4.17. Find at which point the tangent plane to the surface z=4 - x2 - y2 IS

parallel to the plane 2x + 2y + z =0. Find the equation of this tangent plane.

2 _y? —3z=0 passing through

the point A0, 0, —1) parallel to the curve X y = E.
2 2
2.4.19. On the surface x> + y2 +2% - 6y + 4z =12 find the point, at which the

tangent planes are parallel to the coordinate planes.
2.4.20. For the surface z=xy find the equation of the tangent plane

X+2 y+2 z-1

2 2 -1
2.4.21. Write equations of a tangent line and a normal plane for the given curves
at the given point x=t —sint, y=t—cost, z=4sint/2 att=7/2;

2.4.18. Find the tangent plane to the surface x

perpendicular to the straight line

2.4.22. On the curve x=cost, y=sint, z=e' find the point, at which the

tangent line is parallel to the plane~/3 x + y —4=0.
t4 t3 t2

2.4.23. On the curve x=-——, y=-—, z=— find the points at which the
4 3 2

tangent to this curve is parallel to the plane x +3y +2z-10=0.

2.4.24. For the surface x> —z% —2x+ 6y =4 find the equation of the normal

parallel to the straight line xt2_y_z+l :
1 3 4
2.4.25. For the surface z=4x— Xy + y2 find the equation of the tangent plane,

parallel to the plane 4x+y+2z—-22+9=0.

2.4.26. Find the tangent planes to the surface X2 + 2y2 +32% =21 parallel to
the plane x+4y +6z2=0.



2.4.27. On the surface x> + y2 — 2% —2x find the points at which the tangent
planes are parallel to the coordinate planes.

2.4.28. Define the tangent plane to the surface X2 + 4y2 +2%2 =36 parallel to
the plane x+y—z=0.

X y
2.4.29. For the given surfaces 24 + 2/ =8 find the equations of the tangent planes and
normal line at the point (2, 2, 1);

2.4.30. For the given surfaces XzyZ +2x%z2 - 3xyz+2 =0 find the equations of the
tangent planes and normal line at the point (1, 0, —1);

Task 5.
Find the gradient of the functionx U = F (X, Y, z) at the point A (x(, v, z( ):

251,  U=-x>+y2+22-6y+42-12, A(28,0);

25.2. u=x2-y2-3z, A(-30,3);
25.23. u=x2+y?-3z2+2y, A0-3);
25.4. u=5x+2y% -3z +2y, A(0,3,1);
25.5. u=x2-y2+z, AL25)
2 2 2
2.5.6. u :X—+y———, A(4,3,4);
16 9 8
257 u=4x2-2y%+3z3+2y, A®L20);
25.8. u=3xyz—z>3, A®0,2,-2);
X2 2
25.9. U=2="-+y", AQ2,-1,1):
2.5.10. U=z-x2—y2—xy—x+y-1, A2-29);
2.5.11. u=z-x>—y3+3xy, AQL-1);
2.5.12: u=4x2-y2+22-16, A(-2,1,-1);

25.13. u=x2-2y2+2z2-1, A(L-1,1);



2.5.14. u=x2+2y2-2z2-1, A(1,1,-1);

2.5.15. u=4x2-y2+22-16, A(-2,1,-1);
2.5.16. u=x2+y2—4z2 AQR-2--/2);
25.17. u=x2-y2+z2-4, A(L1-2);
2.5.18. U=x2+y%+z2-4, AF1-12);
2.5.19. u=x2-y2-22, A(21,—-/3);

2520. U=-X>+4y2—72—4 A(-2,24);

2521,  U=x?+9y2—6x+2°—4z+4, AB3-12);
2522, u=x*+y®>—2z-10, AQ22-1);

2523,  U=x2+4y?—72—4, A®0,-10);

2.5.24. Uu=x2+y2—4z-9, AQ2-1,-1);
2.5.25. u=x%-y?—2z2, A(3,2-/5);
2.5.26. u=x2-y2—-22+6y—4z+12, A(2:8,0);

25.27. u=x2-y2-3z, A(-3,0,3);

2528.  U=x2+y?-3z2-2y, A(031);

2.5.29. Uu=x2+y2—-z, A(125);
2 2 2
2.5.30. u=2__Y 12 pu43a)
16 3 8
Task 6

Find the derivative of the function o(x,y,z) with respect to the given
direction:

_)
2.6.1.¢ = xyz with respect to the direction 4B , where 4(1,-1,1), B(2,3,1);

2 .
26.2. = (x2 + y2 + 22)3/ at the point 4(1,1,1) with respectto / =2j —k ;
2.6.3. @ =arctg(xy) at the point 4(1,1) with respect to the direction of the bisector of the
first coordinate angle;

26.4.0= In(ex + ey) at the point 4(0,0) with respect to the direction of a ray forming the
angle /6 with the axis OX;



X=cost
2.6.5.0 :ln(xy +yz+ xz) at the point 4(0,1,1) of the circle < y = sint with respect to the
z=1
direction of this circle.
X
2.6.6.¢p =arctg — at the point A(l,—ﬁ) of the circle x> —|ry2 =4x with respect to the
y

direction of this circle;

2.6.7.(p:x2 +y2 at the point A(-1,1) of the circle x? +y2 =2 with respect to the
direction of this circle;

x2+y2—2x+2y+1=0
z=06

2.6.8.0=2xz> +2yz at the point 4(1,0,2) of the circle { with

respect to the direction of this circle;

2.6.9.(p:ln(x2 +2y) at the point A(4,-4) of the parabola y2 =4x with respect to the

direction of this curve;

2

2.6.10.(p:y2 + 2yx at the point 4(0,-2) of the ellipse X+ ):1:1 with respect to the

direction of this curve;

2 2 2
X z
2611.p=—+ y—z +— at the point A(xo,yo,zo) with respect to the direction of the
a”~ b” ¢
radius-vector of this point;

2.6.12.(|)=ln(x2 +4xy+3y2) at the point 4(2,0) with respect to the direction of the
vector collinear to the bisector of the 1% coordinate angle;

2.6.13.¢0 =3xz — Z atthe point 4(-1,2,3) with respect to the direction of 7 =7 — 7 +-/2k ;
X

26.14.¢0=/xy +/4 - z2 at the point A4(-1,-1,0) with respect to the direction of
1=27 =27 +k;

2.6.15.(p=x3 +/\/4y2 +22 at the point A4(-2,2,-3) with respect to the direction of
0 =-37 + 4k ;

2.4.16.([):2Jyfz+yarctgx at the point A(1,4,-5) with respect to the direction of
7=47 -37;

2.6.17.(|):2x2 —ln(z2 +y2) at the point A(2,-1,1) with respect to the direction of
2=1{0,-1,0};

2.6.18.0= cos(x — 2y)+ 4yz2 at the point 4 (7:/2, /4,1 ) with respect to the direction
of 7={2,-1;2};

2.6.19.(p:y2 + arctg(x—z) at the point A4(0,-2,-1) with respect to the direction
of 7 ={2,~6;,-3};



2.6.20.p= xy2 + «/yx2 — 2% at the point A(-1,1,-2) with respect to the direction of
7=8 —47 —8k;
26.21.¢= xzyzz + ln(z + 1) at the point 4(4,-3,0) with respect to the direction
of 1 =27 +k:
26.22.0=yz+ Z atthe point A(-1,3,4) with respect to the direction of 7 =7 —k ;
x

2.6.23.¢=\/E+\/E+inz at the point A4(-1,-1,-1) with respect to the direction of
1=F+j+k;

2.6.24.(p:3m+2m at the point A4(1,-3,5) with respect to the direction of
?=—7+2k;

2.6.25.(p:x2 —Sarcctg(y +2z) at the point 4(1,1,0) with respect to the direction of
1=27+j-2k.

2.6.26.(p:x2 +y2 —3x+ 2y with respect to the direction of the vector A_l>3 where

A(0,0,0), B(3,4,0);
2.6.27. (p:x22—2xyz+z2 at the point A(3,1,1) with respect to the direction of

D=7 +-2]+k;

2.6.28. @ = xyz at the point 4(5,1,-8) with respect to the direction to this point from the point
B(9,4,4);

2.6.29.¢0=/xy +/4 - z2 at the point A(1,1,2) with respect to the direction of
1=-2{+27—k;

2.6.30.(p:5x2yz—7xy22+5xyz2 at the point 4(1,1,1) with respect to the direction
1=8 —47 +8k;



