
Control Tasks to Chapter 9 

Task 1. Find the natural domains of the following functions. Plot their graphs. 
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Task 2. 
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9.2.22. Find an approximate value of ( ) 001,303,1 . 

9.2.23. Find an approximate value of 32 004,3003,2002,1 ⋅⋅ . 

9.2.24. Find an approximate value of .97,102,1 33 +  

9.2.25. Find an approximate value of ).1
02,1
97,1( −arctg  

9.2.26. Find an approximate change of the function xyz /arcsin=  while x changes from 
5 to 4,5 and y varies from 3 to 3,3. 

9.2.27. The height of the cone is H=10 cm, the radius of its base is R=5 cm. How does the 
volume of the cone change approximately if its height is increased by 2 mm and its radius 
is decreased by 2 mm? 

9.2.28. In the truncated cone the radiuses of its bases are R=20 cm and r=10 cm 
respectively, and its height h=30 cm. How does the volume of the cone change 
approximately if R is increased by 2 mm, r is increased by 3 mm, and h is decreased by 1 
mm? 

9.2.29. The cylindrical glass has the following sizes: the radius of its base R=2,5 m, the 
height Н=4 m and the thickness of its walls l=10 cm. Find an approximate value of the 
volume of the material used to manufacture of this glass. 

9.2.30. The rectangular parallelepiped has the following sizes: a=2 m,b=3 m, с=6 m. Find 
an approximate change of the length of a diagonal of the parallelepiped if a is increased by 
2 cm, b is increased by 1 cm and с is decreased by 3 cm. 

 



Task 3. 

9.3.1. Show that the function y/xarctanz = , where vux += , vuy −= , satisfies the 
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Task 6. Investigate the following functions for an extremum: 

1. f(x, y, z) = 4 x2 + 10 xy+ 6 xz − 2 y2 − 4 yz + 7 z2 − 28 y− 2 z − 4. 
2. f(x, y, z) = 9 x2 − 2 xy+ 4 xz + 3 y2 − 8 yz + 6 z2 + 14 x + 2 y− 4 z − 3. 
3. f(x, y, z) = 9 x2 − 8 xz + 9 y2 − 14 yz + 9 z2 + 2 x − 64 y+ 56 z − 6. 
4. f(x, y, z) = 9 x2 − 2 xy+ 9 y2 − 8 yz + 9 z2 − 14 x − 26 y− 2 z + 7. 
5. f(x, y, z) = −6 x2 − 2 xy− 10 xz − 6 y2 − 2 yz − 9 z2 − 24 y− 20 z + 2. 
6. f(x, y, z) = x2 − 6 xy− 2 xz + y2 − 4 yz − 2 z2 − 6 x + 12 y+ 2 z − 1. 
7. f(x, y, z) = 4 x2 − 12 xy− 4 xz + y2 + 2 yz + z2 − 12 x − 6 y+ 2 z − 3. 
8. f(x, y, z) = 4 x2 + 12 xy+ 4 xz + y2 + 8 yz + z2 − 8 x − 30 y− 2 z − 7. 
9. f(x, y, z) = 9 x2 − 12 xz + 9 y2 + 12 yz + 12 z2 + 30 x − 48 y− 60 z + 4. 
10. f(x, y, z) = 6 x2 + 8 xy+ 4 xz + 6 y2 + 12 yz + 9 z2 + 28 x + 16 y+ 2 z − 8. 
11. f(x, y, z) = −9 x2 − 4 xy− 2 xz − 6 y2 + 4 yz − 3 z2 − 34 x + 8 y− 14 z − 2. 
12. f(x, y, z) = x2 − 20 xy− 8 xz + 4 y2 − 4 yz + 7 z2 + 58 x − 28 y− 28 z − 1. 
13. f(x, y, z) = −6 x2 − 14 xy− 9 y2 + 4 yz − 12 z2 − 52 x − 72 y+ 56 z + 3. 
14. f(x, y, z) = −9 x2 − 6 xy− 6 y2 − 6 yz − 9 z2 + 12 x + 12 z − 4. 
15. f(x, y, z) = −3 x2 − 8 xy− 4 xz − 6 y2 − 6 yz − 6 z2 − 12 x − 20 y− 28 z − 5. 
16. f(x, y, z) = 9 x2 + 6 xz + 9 y2 + 6 yz + 3 z2 − 12 x + 42 y+ 12 z − 1. 
17. f(x, y, z) = 4 x2 + 4 xy+ 2 xz + y2 + 10 yz + z2 + 18 x + 12 z + 5. 
18. f(x, y, z) = x2 − 16 xy+ 10 xz + 7 y2 − 6 yz + z2 + 2 x + 24 y− 16 z + 7. 
19. f(x, y, z) = 3 x2 + 2 xy+ 8 xz + 9 y2 − 2 yz + 6 z2 − 4 x − 14 y− 2 z − 5. 
20. f(x, y, z) = −9 x2 − 6 xy− 2 xz − 3 y2 + 2 yz − 9 z2 + 14 x − 2 y+ 22 z + 2. 
21. f(x, y, z) = 9 x2 + 6 xy+ 10 xz + 6 y2 + 4 yz + 3 z2 − 10 x − 22 y− 6 z − 2. 
22. f(x, y, z) = 6 x2 + 4 xy− 2 xz + 3 y2 + 6 z2 − 14 x − 10 y− 10 z + 2. 

23. f(x, y, z) = −9 x2 − 2 xy− 14 xz − 6 y2 − 6 yz − 9 z2 + 50 x + 38 y+ 62 z − 3. 
24. f(x, y, z) = 6 x2 + 10 xy− 10 xz + 9 y2 − 4 yz + 6 z2 + 14 x + 30 y+ 8. 
25. f(x, y, z) = −9 x2 + 4 xy+ 8 xz − 6 y2 − 14 yz − 9 z2 − 10 x + 9. 
26. f(x, y, z) = x2 − 4 xy+ 16 xz + 4 y2 + 10 yz + z2 + 40 x + 4 y+ 26 z + 6. 
27. f(x, y, z) = −3 x2 + 2 xy+ 2 xz − 9 y2 + 14 yz − 9 z2 + 2 x − 6 y− 6 z + 5. 

28. f(x, y, z) = 4 x2 − 16 xz + y2 − 4 yz + 4 z2 + 24 x + 2 y− 20 z − 9. 
29. f(x, y, z) = −6 x2 + 8 xz − 12 y2 − 8 yz − 6 z2 − 32 x + 56 y+ 44 z + 4. 
30. f(x, y, z) = 9 x2 − 2 xy+ 9 y2 − 8 yz + 9 z2 − 14 x − 26 y− 2 z + 7. 

Task 8. Write equations of a tangent and a normal plane for the given curves at the 
given points: 

9.8.1. tsintx −= , tcosty −= , 24 /tsinz =  at 2/π=t ; 

9.8.2. 6222 =++ zyx , 0=++ zyx  at the point ( )211 −,, ; 

9.8.3. 6222 =++ zyx , 4222 =+− zyx  at the point ( )211 ,, ; 

9.8.4. 1022 =+ yx , 2522 =+ zy  at the point ( )431 ,, ; 

9.8.5. 922 =+ zy , 322 =− yx  at the point ( )212 ,, ; 



9.8.6. 25222 =++ zyx , 5=++ zyx  at the point ( )3322 ,, ; 

9.8.7. On the curve tcosx = , tsiny = , tez =  find the point, at which the tangent is 
parallel to the plane .04 3 =−+ yx  

9.8.8. On the curve  
2

  
3

  
4

234 tztytx === ,,  find the points at which the tangent to this 

curve is parallel to the plane 01023 =−++ zyx . 

 
For the given surfaces 9.8.9–9.8.16 find the equations of the tangent planes and 

normals at the given points: 
9.8.9. Rzzyx 2222 =++  at the point ( )R,sinR,cosR αα ; 

9.8.10. 822 =+ z
y

z
x

 at the point ( )122 ,, ; 

9.8.11. 0232 22 =+−+ xyzzxyzx  at the point ( )101 −,, ; 

9.8.12. ycosxez =  at the point ( )e/,, 11 π ; 

9.8.13. zyxzyx ++=+++ 2224  at the point ( )632 ,, ; 

9.8.14. 
x
yarctanz =  at the point ( )411 /,, π ; 

9.8.15. 
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yaxyxz +−
=  at the point ( )aaa −,, . 

9.8.16. 04 22 =++ xzz  at the points of intersection with the axis OZ. 

9.8.17. For the surface 46222 =+−− yxzx  find the equation of the normal parallel to 

the curve 
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+ zyx . 

9.8.18. For the surface 24 yxyxz +−=  find the equation of the tangent plane, parallel to 
the plane 0924 =+−++ zzyx . 

9.8.19. Find the distance between the origin (0,0) and the tangent plane to the surface 
a/xtanyz =  at the point ( )aaa ,,/ 4π . 

9.8.20. Find the tangent planes to the surface 2132 222 =++ zyx  parallel to the plane 
064 =++ zyx . 



9.8.21. On the surface xzyx 2222 −−+  find the points at which the tangent planes are 
parallel to the coordinate planes. 

9.8.22. Show that the cone 
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9.8.23. Define the tangent plane to the surface 364 222 =++ zyx  parallel to the plane 
0=−+ zyx . 

9.8.24. Find the distance between the point of origin (0,0) and the tangent plane to the 

surface ( ) 02 22222 =−− yaxza  at the point ( )aaa ,, . 

9.8.25. 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. 

9.8.26. Show that the cone 222 yxz +=  and the sphere ( ) 22 222 =−++ zyx  are 
tangent at the point ( )110 ,, . 

9.8.27. Show that the surfaces 042 =+−+ zyx ln  and 0582 =++−− zxxyx  are 
tangent at the point ( )132 ,, − . 

9.8.28. Find the tangent plane to the surface 0322 =−− zyx  passing through the point 

( )100 −,,A  parallel to the curve .
22
zyx

==  

9.8.29. On the surface 1246222 =+−++ zyzyx  find the point, at which the tangent 
planes are parallel to the coordinate planes. 

9.8.30. For the surface xyz =  find the equation of the tangent plane perpendicular to the 

curve .
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