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The geometric solution of algebraic problems is of great importance in increasing the interest of 
students in mathematics, in the cultivation of Mathematical Thinking, in the manifestation of the 
inextricable relationship between algebra and geometry. One of the necessary requirements is to learn 
it, to have knowledge about it, to be able to tassavur, to understand and apply it in essence, to study its 
features and to develop its methodology.  

We will dwell in this article on geometric methods for adding, subtracting, solving equations related 
to Inverse trigonometric functions. 

Example 1. 321 arctgarctgarctg   calculate. 

Solution. According to drawing 1 BAMarctg 3 , CANarctg 2 , BACarctg 1 . ( BAC acute 

angle of a right-angled equilateral triangle).  

So,  321 arctgarctgarctg . 

Draw 1 

Answer:   
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Example 2. 5
3

2
arctgarctg   calculate. 

Solution. According to drawing 2 this gathering 
4


 is equivalent to because 

BADarctgCADarctg  5,
3

2
, 

 BAC  right-angled equilateral ABC  acute angle of the Triangle. 

Draw 2 

 Answer: 
4


. 

Example 3. )5,03cos( arctgarctg   calculate. 

Solution. In drawing 3 ABC  the Triangle is made of. In this 3DABctg  and 5,0DACtg . ACB  

is a right-angled equilateral triangle. So,  

4
5,03


 arcctgarcctg . 

2

2
)5,03cos(  arcctgarcctg  

Draw 3 

Answer: 
2

2
. 
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Example 4. 





 

10

1
arccos

5

2
arcsintg  calculate. 

Solution. 0
5

2
  since 

5

2
arcsin  the angle of the right triangle, whose catheters are relatively 1:2. 

Then this is the magnitude of the angle 2arctg  can be viewed as. Similarly, by analyzing 

3
10

1
arccos arctg  we form the. According to drawing 3 3arctgMAB   and 2arctgNAC  . 

Their sum is 
4

   is equivalent to. So, 1
410

1
arccos

5

2







 







 
tgarctgtg . 

Answer: -1. 

Now let's consider the solution of the following general issue. 

          Example 5. )21(
1

11)( xarctg
x

arctgarctgxf 





   find the value domain of the 

function. 

Solution. The domain of definition of this function is all real numbers other than zero 

);0()0;()( fD  

)(xf  value domain of the function )( fE  let's consider 5 cases of finding. 

1) 










021

0
1

1

x
x  

In this case 
2

1
1  x  and 0)( xA , in this  

)21(
1

1)( xarctg
x

arctgxA 





  ,  1

1
22

1
22

)21(
1

11

21
1

1
)( 












 




x
x

x
x

x
x

x
xxAtg . 

0
1

22 
x

x  since 





 

2

1
;1  all in the range x  for 
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0
44

)(1)(;
4

)( 


xAarctgxfxA  

2) 










021

0
1

1

x
x  

In this case 0
2

1
 x  and 0)( xB  in this )21(1)( xarctgarctgxB  . 







 










xx

x

x

x
xtgB

1
1

2

22

)21(11

211
)( , 






 

x
arctgxB

1
1)( . 

So, 
1 1 1

( ) (1 ) ( ) arctg(1 ) (1 ) 0f x arctg B x arctg
x x x

         

3) 










021

0
1

1

x
x  

In this case 1x  and 0)( xС , in this 





 

x
arctgarctgxC

1
11)(   

 

1 1
1 1   2

( ) (1 2 )
1 1

1 1 (1 )

x xtgC x x

x x

  
    

   
, )21()( xarctgxCtg  . 

So, 0)21()21()21()()(  xarctgxarctgxarctgxCxf  

4)   0)1(21
1

1
11)1( 









 arctgarctgarctgf . 

0
2

1
21

2

1
1

11
2

1









































 arctgarctgarctgf  

So, 0x  in 0)( xf . 
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5) 










021

0
1

1

x
x                            )21(

1
1)( xarctg

x
arctgxD 






  , 

1
1

22

1
22

)21(
1

11

21
1

1
)( 












 




x
x

x
x

x
x

x
xxtgD . 

);0(   in the range x  for all values of 

0
1

22 
x

x , 


4

3

4
)(1)(;

4

3
)( xDarctgxfxD . 

So, 0x  da )(xf . 

Now it is not difficult to find the area of values of a given function. 

};0{)( fE  

Example 6. 







13

5
arccos

2

1
ctg  calculate. 

Solution. An example is instantaneous if we apply the concept of cosine and catangency of the acute 
angle of a right triangle, Pythagorean theorem, and the property of the bisector. 

In drawing 4 090ACB  is ABC  the Triangle is depicted. 13,5  ABBC  and BM ABC  angle 

bisector.  

Draw 4 

Then 
2

5 , 13 , 12,
3

MC x AM x AC x    . 
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2

31

5

5

13

5
arccos

2

1









xxMC

BC
ctg . 

Answer: 
2

3
. 

Example 7. )
41

40
arccos2sin(  calculate. 

Solution. In drawing 5 ABC  an equilateral triangle is described. )41(  BCAB

,BM AC CN AB  . 

. Draw 5 

By Pythagorean theorem 9AM . Then 

BC

CN









41

40
arccos2sin ,

2 9 40 720
41, ,

41 41

AC BM
BC CN CN

AB

  
    . 

So, 
1681

720

41

40
arccos2sin 






 . 

Answer: 
1681

720
. 

Example 8. )22cos( arctg  calculate.  

Solution. Triangle according to drawing 6 BAC  in 22arctgBAC   
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Draw 6 

Because this angle does not pass 2 1arctg arctg  

So, BAMarctg  cos)22cos( . 

AB

AM
BAM cos .       

By Pythagorean theorem, BAM  for 22 BMABAM  . ABD  for 5AB   

BM in ABC  as the height of the triangle we find. 

AC

S
BM ABC

2
. 

So, 
5

4
BM . AM  calculating, 

5

3
)22cos( arctg  we find. 

Answer: 
5

3
)22cos( arctg  

Example 9. This 
3

lgarcsinlgarcsin 2 
 xx  solve the equation. 

Solution. Hypotenuse 1AB   is ABM and ABN  we look at the triangles.(Draw 7 xMB lg2  va 

xNB lg  let. Then MAN  according to the condition 
3


 will have a size. NBMA ,,,  diameter AB  

lies in the circle that is. Then MN  by the vatar length sine theorem 
3

sin


AB  is equivalent to. 

2

3
MN . 
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Draw 7 

On the other hand MBN  according to the cosines theorem in a triangle.  

MBNBNMBBNMBMN  cos2222  

2

1

3

2
coscos 


MBN  

then 









2

1
lglg22)(lg)lg2()

2

3
( 222 xxxx  

and 

4

3
lg7 2 x , 

14

221
lg x  

from this  

14

21

2
14

21

1 10;1,0  xx . 

Both values 
2

1
lg x  satisfies the condition. But 1x  as a result of verification, the equation will not 

have a root. 

Answer: 14

21

10 . 

Example 10.
6

2
arccos

1
arcsin




xx
 calculate. 

Solution. As you know, 2x . Hypotenuse 1AB  is ABM and ABN  we look at the right triangles. 

(Draw 8). 
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Draw 8 

x
BM

1
  and 

x
AN

2
  let. Then 

6


MAN . NBMA ,,,  the dots have a diameter of. AB  lies in 

the circle that is. Then MN  by the vatar length sine theorem 
6

sin


AB  is equivalent to. 
2

1
MN . 

MANANAMANAMMN  cos2222  

2 2 2

1 1 4 1 2 3
1 2 1 ,

4 2x x x x
          2 2 4

3 3 1 1
2 3

4x x x
    

To make it easier for you to solve 2

1

x
in t  substituting, 2112 40 3 0t t     we form the. In this 

1 2

3 1
;

28 4
t t  . Back to marking 2x   we determine that the given equation is the root. 
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