
 
Dear Students,  

I 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 2)sin(sinsin xyxu  , satisfies the following 

equation   

yxy
x

u
x

y

u
coscoscoscos 








 

 

2.1.2. Show that the function .
)( 22 yx

y
z


  satisfies the following equation  
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2.1.3. Show that the function  22 yxyz   satisfies the following equation  
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2.1.4. Show that the function 
x

y
xxyz cos  satisfies the following equation  
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2.1.5. Show that the function  
x

y
xyxyz cos22   satisfies the following 

equation  
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2.1.6. Show that the function xyz 2  satisfies the following equation  
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2.1.7. Show that the function 22 yxz   satisfies the following equation  
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2.1.8. Show that the function xyz 2  satisfies the following equation  
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2.1.9. Show that the function 23 3xyxz   satisfies the following equation  
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2.1.10. Show that the function 323 yyxz   satisfies the following equation  
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2.1.11. Show that the function  5ln 22  yxz  satisfies the following equation  
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2.1.12. Show that the function 
y

x
z arcsin  satisfies the following equation  
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2.1.13.  yxyxz /cos . Prove that . yx
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2.1.14.    yxyxz  22
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2.1.15. .22 yxxez y
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2.1.16. ).cos( 22 yxyz   Prove that .2 xz
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2.1.19. ).cos( yxyz   Prove that .
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2.1.20.  2 ,ylnxz  where .23, vuy
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2.1.22. ,  
x

yz
u   where .tz,tlny,ex t 1 2   Find . 
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2.1.23.  xyarctanz  , where xey  . Find .
dx
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2.1.24.   ,
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x
arcsinu  where .12  xz  Find 
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2.1.25. ,
x

y
arctgz   where ., 1212   tt eyex  Find .
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2.1.26. xyzu  , where 12  tx , ty ln , tz tan . Find .
dt

du
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Task 2. 
 

Investigate the following functions for an extreme: 

2.2.1.  yxyxz  623
; 

2.2.2. 
yx

yxyxz
1122  ; 

2.2.3.    2020 /y,/x,yxsinysinxsinz   ; 

2.2.4.      y,x,yxsinysinxsinz 00 ; 

2.2.5. yxyxyxz  222
; 

2.2.6. )( 222
22

yxez yx  
; 



2.2.7. 2244 242 yxyxyxz  ; 

2.2.8. 2261 yxyxxz  ; 

2.2.9. yxyxyxz  222 ; 

2.2.10. 33 3 yxyxz  ; 

2.2.11. yyxxz 433 232  ; 

2.2.12.  00
2050

 yx
yx

xyz , ; 

2.2.13. )( 2232 368= yxyxez yx  ; 

2.2.14. )( yxez yx  25=
2

; 

2.2.15.    22
2575 yxyxeyxz  ; 

2.2.16. yxyxyxz lnln 104= 22  ; 

2.2.17. )y,xyxyxz
2

0
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(0 ),cos(+cos+sin=   ; 

2.2.18. 
x

y
arctanyxlnyxz 3+2-= 22  ; 

2.2.19. )yxlnxyz 22(=  ; 

2.6.20. ),(, 00-1=
2
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 ba
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x
xyz ; 

2.2.21.  00182= 22  y,x,ylnxlnyxz ; 

2.2.22. yxxyxz 12153= 23  ; 

2.2.23. 4303622= 33  xyyxz ; 

2.2.24. yxyxyxz  222
; 

2.2.25. yyxxz 433 232   

2.2.26. )( 222
22

yxez yx  
; 

2.2.27. 
2244 242 yxyxyxz  ; 

2.2.28. 
33 3 yxyxz  ; 

2.2.29. yyxxz 433 232  ; 

2.2.30. )( yxez yx  25=
2

 

 

 

 



 

 

Task 3. 
 

Find the greatest and the smallest values of the function  yxfz , in 

domain D, bounded by the given curves 

 

2.3.1. xyz  ,                   D:  1 yx ; 0;0  yx  

2.3.2. yxz  ,               D: 122  yx ; 0;0  yx  

2.3.3. 
22 yxz  ,           D :  if 1

32


yx
; 0;0  yx  

2.3.4. ycosxcosz 22  ,    D: 4/ yx ; 0;0  yx  

2.3.5. 82222  xyyxz ,   D:   1 yx ; 0;0  yx ; 

2.3.6.  yxz 2 ,                         D: 522  yx ; 0;0  yx  

2.3.7. 
yx

z
11

 ,                      D:   2 yx ; 1;1  yx  

2.3.8. 
2xyz  ,                    D: 12  yx ; 0;0  yx  

2.3.9. 422  yxxyyxz ,     D:  03  yx ; 0;1  yx  

2.3.10. ,
2

4


yx
z          D: 122  yx ;     0;0  yx  

2.3.11. xyxyxz 42 22  ,     D:  0,3,1  yxyx ; 

 

2.3.12. yxz  2 ,     D: 122  yx ;  0;0  yx  

2.3.13. yxz 52  ,               D: 122  yx ; 0;0  yx  

2.3.14. 22 22 yxz  ,           D :  if 1
32


yx
; 0;0  yx  

2.3.15. 82222  xyyxz ,   D:   2 yx ; 1;1  yx ; 

2.3.16.  yxz 2 ,                         D: 2522  yx ; 0;0  yx  

2.3.17.  2568 33  xyyxz ,          D: 2;0,  xyxy ;  

 

2.3.18. ,2yxxyz  ,             D:   0;;3  yxyx ;  

 

2.3.19. ,2 223 yxyxz  ,             D:   0;6;1;0  yyxx ; 

2.3.20. ,22233 22  yxyxz ,             D:   01;0;0  yxyx ;  

2.3.21. xyz  ,                   D:  1 yx ; 0;0  yx  



2.3.22. yxz  ,               D: 122  yx ; 0;0  yx  

2.3.23. 22 yxz  ,           D :  if 1
32


yx
; 0;0  yx  

2.3.24. ycosxcosz 22  ,    D: 4/ yx ; 0;0  yx  

2.3.25. 82222  xyyxz ,   D:   1 yx ; 0;0  yx ; 

 

Task 4. 

 

2.4.1. Write equations of a tangent line and a normal plane for the given curves 

at the given point tsintx  , tcosty  , 24 /tsinz   at 2/t ; 

2.4.2. On the curve tcosx  , tsiny  , tez   find the point, at which the 

tangent line is parallel to the plane .04 3  yx  

2.4.3. On the curve  
2

  
3

  
4

234 t
z

t
y

t
x  ,,  find the points at which the tangent 

to this curve is parallel to the plane 01023  zyx . 

 

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. zzyx 16222   at the point  8,sin8,cos8  ; 

2.4.5. 822  z
y

z
x

 at the point  122 ,, ; 

2.4.6. 0232 22  xyzzxyzx  at the point  101 ,, ; 

2.4.7. ycosxez   at the point  e/,, 11  ; 

2.4.8. zyxzyx  2224  at the point  632 ,, ; 

2.4.9. 
x

y
arctanz   at the point  411 /,,  ; 

2.4.10. 
4

6 33 yxyx
z


  at the point  2,2,2  . 

2.4.11. 04 22  xzz  at the points of intersection with the axis OZ. 

 

2.4.12. For the surface 46222  yxzx  find the equation of the normal 

parallel to the straight line 
4

1

31

2 


 zyx
. 



2.4.13. For the surface 24 yxyxz   find the equation of the tangent plane, 

parallel to the plane 0924  zzyx . 

2.4.14. Find the tangent planes to the surface 2132 222  zyx  parallel to 

the plane 064  zyx . 

2.4.15. On the surface xzyx 2222   find the points at which the tangent 

planes are parallel to the coordinate planes. 

2.4.16. Define the tangent plane to the surface 364 222  zyx  parallel to 

the plane 0 zyx . 

2.4.17. Find at which point the tangent plane to the surface 
224 yxz   is 

parallel to the plane 022  zyx . Find the equation of this tangent plane. 

2.4.18. Find the tangent plane to the surface 0322  zyx  passing through 

the point
  100 ,,A  parallel to the curve .

22

z
y

x
  

2.4.19. On the surface 1246222  zyzyx  find the point, at which the 

tangent planes are parallel to the coordinate planes. 

2.4.20. For the surface xyz   find the equation of the tangent plane 

perpendicular to the straight line .
1

1

2

2

2

2









 zyx
 

2.4.21. Write equations of a tangent line and a normal plane for the given curves 

at the given point tsintx  , tcosty  , 24 /tsinz   at 2/t ; 

2.4.22. On the curve tcosx  , tsiny  , tez   find the point, at which the 

tangent line is parallel to the plane .04 3  yx  

2.4.23. On the curve  
2

  
3

  
4

234 t
z

t
y

t
x  ,,  find the points at which the 

tangent to this curve is parallel to the plane 01023  zyx . 

2.4.24. For the surface 46222  yxzx  find the equation of the normal 

parallel to the straight line 
4

1

31

2 


 zyx
. 

2.4.25. For the surface 
24 yxyxz   find the equation of the tangent plane, 

parallel to the plane 0924  zzyx . 

2.4.26. Find the tangent planes to the surface 2132 222  zyx  parallel to 

the plane 064  zyx . 



2.4.27. On the surface xzyx 2222   find the points at which the tangent 

planes are parallel to the coordinate planes. 

2.4.28. Define the tangent plane to the surface 364 222  zyx  parallel to 

the plane 0 zyx . 

2.4.29. For the given surfaces 822  z
y

z
x

 find the equations of the tangent planes and 

normal line at the point  122 ,, ; 

2.4.30. For the given surfaces 0232 22  xyzzxyzx  find the equations of the 

tangent planes and normal line at the point  101 ,, ; 

 

 

 

 

 

 

 

 

Task 5. 
 

Find the gradient of the functionx ),,( zyxFu   at the point А )z,y,x( 000 : 

 

2.5.1.         1246222  zyzyxu ,   A(2,8,0); 

2.5.2.            zyxu 322  ,   A(-3,0,3);    

2.5.3.             yzyxu 23 222  ,   A(0,-3,1);   

2.5.4.            yzyxu 2325 222  ,   A(0,-3,1);   

2.5.5.            zyxu  22
,   A(1,2,5); 

2.5.6.           
8916

222 zyx
u  ,   A(4,3,4); 

2.5.7           yzyxu 2324 322   ,   A(1,2,0); 

2.5.8.               
33 zxyzu  ,   A(0,2,-2); 

2.5.9.              
2

2

2
y

x
zu  ,   A(2,-1,1); 

2.5.10.            122  yxxyyxzu ,   A(2,-2,9); 

2.5.11.            xyyxzu 333  ,   A(1,1,-1); 

2.5.12;            164 222  zyxu ,   A(-2,1,-1); 

2.5.13.          122 222  zyxu ,   A(1,-1,1); 



2.5.14.          122 222  zyxu ,   A(-1,1,-1); 

2.5.15.          164 222  zyxu ,   A(-2,1,-1); 

2.5.16.          
222 4zyxu  ,   A(2,-2,- 2 ); 

2.5.17.          4222  zyxu ,   A(1,1,-2); 

2.5.18.          422  zyxu ,   A(-1,-1,2); 

2.5.19.          
222 zyxu  ,   A(-2,1, 3 ); 

2.5.20.         44 222  zyxu ,   A(-2,-2,4); 

2.5.21.        4469 222  zzxyxu ,   A(3,-1,2); 

2.5.22.         10222  zyxu ,   A(2,2,-1); 

2.5.23.         44 222  zyxu ,   A(0,-1,0); 

2.5.24.          9422  zyxu ,   A(2,-1,-1); 

2.5.25.          
222 zyxu  ,   A(-3,2,- 5 ); 

2.5.26.          1246222  zyzyxu ,   A(2,8,0); 

2.5.27.         zyxu 322  ,   A(-3,0,3);    

2.5.28.         yzyxu 23 222  ,   A(0,3,1);   

2.5.29.          zyxu  22
,   A(-1,2,5); 

2.5.30.          
8316

222 zyx
u  ,   A(4,3,4). 

 

 

 

 

 

Task 6 
 

 Find the derivative of the function  z,y,x  with respect to the given 

direction: 

2.6.1. xyz  with respect to the direction 


AB , where А(1,-1,1), В(2,3,1); 

2.6.2.   23222 zyx   at the point А(1,1,1) with respect to kj





 2 ;  

2.6.3. )xy(arctg  at the point А(1,1) with respect to the direction of the bisector of the 

first coordinate angle; 

2.6.4.  ln x ye e    at the point А(0,0) with respect to the direction of a ray forming the 

angle 6/  with the axis ОХ; 



2.6.5.  xzyzxyln   at the point А(0,1,1) of the circle 















1z

tsiny

tcosx

 with respect to the 

direction of this circle. 

2.6.6.
y

x
arctg  at the point А  31,  of the circle xyx 422   with respect to the 

direction of this circle; 

2.6.7.
22 yx   at the point А(-1,1) of the circle 222  yx  with respect to the 

direction of this circle; 

2.6.8. yzxz 22   at the point А(1,0,2) of the circle 










6

012222

z

yxyx
 with 

respect to the direction of this circle; 

2.6.9. )yxln( 22   at the point А(4,-4) of the parabola xy 42   with respect to the 

direction of this curve; 

2.6.10. yxy 22   at the point А(0,-2) of the ellipse 1
4

2
2 

y
x  with respect to the 

direction of this curve; 

2.6.11.
2

2

2

2

2

2

c

z

b

y

a

x
  at the point А  000 z,y,x  with respect to the direction of the 

radius-vector of this point; 

2.6.12.  22 34 yxyxln   at the point А(2,0) with respect to the direction of the 

vector collinear to the bisector of the 1
st
 coordinate angle; 

2.6.13.
x

z
xz  3  at the point А(-1,2,3) with respect to the direction of kji





2 ; 

2.6.14.
24 zxy   at the point А(-1,-1,0) with respect to the direction of 

kji





 22 ; 

2.6.15.
223 4 zyx   at the point А(-2,2,-3) with respect to the direction of 

ki





43  ; 

2.4.16. xarctgyzy  2  at the point А(1,4,-5) with respect to the direction of 

ji





34  ; 

2.6.17.  2222 yzlnx   at the point А(2,-1,1) with respect to the direction of 

 010 ;;


; 

2.6.18.   242 yzyxcos   at the point А 142 ,/,/   with respect to the direction 

of  212 ;;


; 

2.6.19.  zxarctgy  2
 at the point А(0,-2,-1) with respect to the direction 

of  362  ;;


; 



2.6.20.
322 zyxxy   at the point А(-1,1,-2) with respect to the direction of 

kji





848  ; 

2.6.21.  122  zlnzyx  at the point А(4,-3,0) with respect to the direction  

of ki





 2 ; 

2.6.22.
x

z
yz   at the point А(-1,3,4) with respect to the direction of ki





 ; 

2.6.23. xzyzxy   at the point А(-1,-1,-1) with respect to the direction of 

kji





 ; 

2.6.24. xzyx  23  at the point А(1,-3,5) with respect to the direction of 

ki





2 ; 

2.6.25. )zy(arcctgx 252   at the point А(1,1,0) with respect to the direction of 

kji





22  . 

2.6.26. yxyx 2322   with respect to the direction of the vector 


AB , where 

А(0,0,0), В(3,4,0); 

2.6.27.
22 2 zxyzzx   at the point А(3,1,1) with respect to the direction of 

kji





 2 ; 

2.6.28. xyz  at the point А(5,1,-8) with respect to the direction to this point from the point 

В(9,4,4); 

2.6.29.
24 zxy   at the point А(1,1,2) with respect to the direction of 

kji





 22 ; 

2.6.30.
222 575 xyzzxyyzx   at the point А(1,1,1) with respect to the direction 

kji





848  ; 

 


