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Abstract: Many of our teachers complain that their students cannot solve problems 

independently in geometry, especially in its stereometry part. 

Let's not constantly put the blame on the students, but let's look at ourselves and see if we didn't get 

them used to independently solve the problems of the planimetry part of the manuals other than the 

textbook.  
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Parallel transfer in our tutorial advantage pointer issues little in consideration take the following issues 

another from manuals we got it with of students planimetry issues different methods with independent 

to solve we teach. 

Main theoretical information: 1. In the plane each one point one different to the distance moving 

parallel migration to switching is called 2. Parallel transfer is action. 3.𝐹 the figure 𝐹formed by 

parallel displacement 𝐹1of the figure is equal to the figure. 4. One done in a row how many parallel 

transfers parallel transfer again gives  5. Directed is called a cross section vector, u�⃗�, 𝐴𝐵⃗⃗⃗⃗ ⃗⃗  such as is 

determined. 

Issue 1. of the channel one on the side 𝐴place the bridge on the canal so that 𝑀𝑁the path from 

𝐴𝑀𝐵the village to the village on the other side 𝐵is the shortest to build do you need ( of the channel 

shores are parallel to each other lines in the form of a bridge while to the shores perpendicular by 

doing take it.) 

Solution. Method 1. 𝐴 method of moving point parallel. Suppose, to an arbitrary place 𝑀1𝑁1 bridge 

built (Figure 1).𝐴 point 𝑀1𝑁1by parallel copying up to 𝐴1 point harvest we do In it 𝐴𝑀1 =
𝐴1𝑁1Since 𝐴𝑀1𝑁1𝐵the length of the path 𝐴1𝑁1 + 𝑁1𝐵 + 𝑀1𝑁1, 𝑀1𝑁1 − is constant, we need to 

find 𝑁1the point 𝐴1𝑁1 + 𝑁1𝐵 so that the sum is the smallest, ∆𝐴1𝑁1𝐵 and this happens when 𝑁1 the 

point 𝐴1𝐵 lies on the cross section. 𝑁1 point on the coast lie down by necessity we take as 𝐴1𝐵 the 

smallest position of 𝑁 lying at the point of intersection of that edge with the cross section 𝑁1. 
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Figure 1. 

Now the bridge 𝑁to make at the point 𝑁1𝑀1, 𝐴𝑀𝑁𝐵 we make the searched shortest (smallest) path by 

moving parallel up to 𝑁1𝑁. 

Method 2. 𝐵 method of moving point parallel. We can copy the path and points using 𝐴, 𝐵 duplicating 

paper. Then as follows work we walk (Figure 2). 

 

Figure 2 

Hypothesis let's do it, optional to the place 𝑀1𝑁1 bridge built𝐵 point 𝑁1𝑀1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗ we create a point by 

moving parallel to 𝐵1 Since 𝐵𝑁1𝑀1𝐴 the length of 𝐵1𝑀1 + 𝑀1A + 𝑀1𝑁1 the path is constant 𝑀1, 

𝐵𝑁1 = 𝐵1𝑀1 we need to find 𝑀1𝑁1 − the point 𝐵1𝑀1 + 𝑀1𝐴 where the sum is the smallest. This 

∆𝐵1𝑀1𝐴happens when 𝑀1 the point 𝐵1𝐴 lies on the cross section. 𝑀1 knowing that the point must lie 

on the coast 𝐵1𝐴 that's it of the coast intersected at the point lying down new situation 𝑀 we can say. 

Now the bridge 𝑀 ni 𝑁𝑀1 to make in point 𝑀1𝑁1 up to parallel copying 𝐴𝑀𝑁𝐵 we make the shortest 

path. 

It is made form previous form on top of it if 𝑀𝑁 we place the bridges are placed on top of each other 

and we witness that the bridge was built in one place. 

Issue 2. 𝐴𝐵𝐶𝐷 diagonals 𝑑1 of a trapezoid and 𝑑2. 𝐶𝐷 If the length 𝑏of the base is equal to and the 

angle between the diagonals 𝛼 is equal to, 𝐴𝐵 find the length of the side (Figure 3). 
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Figure 3. 

Solution. Method 1. 𝐷𝐶 the side 𝐷𝐵⃗⃗⃗⃗⃗⃗⃗ parallel copying until, and then 𝐶𝐷𝐵𝐸we form a parallelogram. 

∆𝐴𝐶𝐸 according to the theorem of cosines. 

(𝐴𝐵 + 𝑏)2 = 𝑑1
2 + 𝑑2

2 − 2𝑑1 ∙ 𝑑2 ∙ cos 𝛼, 

𝐴𝐵 + 𝑏 = √𝑑1
2 + 𝑑2

2 − 2𝑑1 ∙ 𝑑2 ∙ cos 𝛼 , 

𝐴𝐵 = √𝑑1
2 + 𝑑2

2 − 2𝑑1 ∙ 𝑑2 ∙ cos 𝛼 − 𝑏. 

Method 2. 𝐷𝐶 side 𝐶𝐴⃗⃗⃗⃗⃗⃗  We create a parallelogram ∆𝐷𝐸𝐵 by 𝐶𝐷𝐸𝐵 moving it parallel up to. to cosines 

theorem support, answer is obtained (Figure 4). 

 

Figure 4. 

Method 3. 𝐴𝐵 cross section 𝐴𝐶⃗⃗⃗⃗⃗⃗  parallel copying until, and then 𝐴𝐵𝐸𝐶 we form a parallelogram. ∆𝐷𝐵𝐸 

using the theorem of cosines, the answer is obtained (Figure. 5). 

 

Figure 5. 

Method 4. 𝐴𝐵 cross section 𝐵𝐷⃗⃗⃗⃗⃗⃗⃗ parallel copying until, and then 𝐴𝐵𝐷𝐸 we form a parallelogram (Fig. 

6). ∆𝐸𝐴𝐶 by applying the theorem of cosines, the answer is obtained. 
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Figure 6. 

Issue 3. 𝐴𝐵𝐶𝐷 in a rectangle 𝐴𝐵 = 6√3 𝑠𝑚, 𝐶𝐷 = 12 𝑠𝑚, ∠𝐴 = 60°, ∠𝐵 = 150°, ∠𝐷 = 90° (7th 

century). 𝐵𝐶 and 𝐴𝐷 find the lengths of the sides. 

Solution. Method 1. 1) 𝐴𝐵𝐶𝐷 from a rectangle 

∠𝐵𝐶𝐷 = 360° − (60° + 150° + 90°) = 60°. 

2) 𝐵 from the point 𝐴𝐷 and we draw perpendiculars to the sections and denote its bases by 𝐷𝐶 and 𝐻 

respectively 𝐾. 

3) is correct angular ∆𝐴𝐾𝐵 from 

∠𝐴𝐵𝐾 = 30°, 𝐴𝐾 =
1

2
𝐴𝐵 = 3√3, 𝐾𝐵 = 𝐴𝐵 ∙ cos 30° = 9; 

𝐻𝐶 = 𝐷𝐶 − 𝐷𝐻 = 𝐷𝐶 − 𝐾𝐵 = 3. 

4) is correct angular ∆𝐵𝐻𝐶 at 

∠𝐻𝐵𝐶 = 150° − (90° + 30°) = 30°, 𝐵𝐶 = 2 ∙ 𝐻𝐶 = 6, 

𝐵𝐻 = 𝐵𝐶 ∙ cos 30° = 3√3, 𝐴𝐷 = 𝐴𝐾 + 𝐾𝐷 = 𝐴𝐾 + 𝐵𝐻 = 6√3. 

Answer: 𝐵𝐶 = 6 𝑠𝑚, 𝐴𝐷 = 6√3 𝑠𝑚. 

 

Figure 7. 

Method 2. 1) 𝐴𝐵𝐶𝐷 from a rectangle 

∠𝐵𝐶𝐷 = 360° − (60° + 150° + 90°) = 60°. 

2) 𝐴𝐵 the side we create a parallelogram 𝐵𝐶 by moving it parallel to 𝐴𝐵𝐶𝑀 (Figure 8). In it 

∠𝐵𝐶𝑀 =
360° − 2 ∙ 150°

2
= 30°, ∠𝑀𝐶𝐷 = 𝐵𝐶𝐷 − 𝐵𝐶𝑀 = 30°. 

3) ∆𝐷𝐶𝑀 by the theorem of cosines 𝑀𝐷 at 
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𝑀𝐷2 = 𝑀𝐶2 + 𝐶𝐷2 − 2 ∙ 𝑀𝐶 ∙ 𝐶𝐷 ∙ cos 30° = 36°, 𝑀𝐷 = 6, 𝑀𝐷 =
1

2
𝐶𝐷 

being the rest of the sinuses to the theorem basically, ∆𝐶𝑀𝐷 it follows that, is right-angled ∠𝐶𝐷𝑀 =
60°. 

 

Figure 8. 

4) ∠𝑀𝐴𝐷 at 

∠𝑀𝐴𝐷 = ∠𝐴𝐷𝑀 = 30°, ∠𝐴𝑀𝐷 = 120°, 𝑀𝐴 = 𝑀𝐷 = 6 

the account taking, cosines to the theorem basically: 

𝐴𝐷2 = 2𝑀𝐴2 − 2𝑀𝐴 ∙ cos 120° = 6√3. 

Answer: 𝐵𝐶 = 6 𝑠𝑚, 𝐴𝐷 = 6√3 𝑠𝑚. 

Method 3. 1) 𝐴𝐵 the side 𝐴𝐷⃗⃗ ⃗⃗ ⃗⃗  parallel copying up to 𝐴𝐵𝐸𝐷 parallelogram harvest we do (Figure 9). In 

it 

∠𝐵𝐸𝐷 = ∠𝐷𝐴𝐵 = 60°, ∠𝐷𝐹𝐸 = ∠𝐴𝐷𝐹 = 90°. 

From this ∠𝐹𝐷𝐸 = 30°. 

2) 𝐴𝐵𝐶𝐷 in a rectangle 

∠𝐵𝐶𝑂 = 360° − (60° + 150° + 90°) = 60°, ∠𝐵𝐹𝐶 = 90° 

that it was for ∠𝐹𝐵𝐶 = 30°. 

 3) is correct angular ∆𝐵𝐹𝐶 and ∆𝐷𝐹𝐶 from the similarity based on the equality of the acute 

angles of 

𝐵𝐹

𝐵𝐶
=

𝐷𝐹

𝐷𝐸
 or 

𝐵𝐹

𝐵𝐶
=

12 − 𝐹𝐶

6√3
 from this 

𝐵𝐹

𝐵𝐶
= sin 60° =

3

2
 

the account if we get 

3

2
=

12 − 𝐹𝐶

6√3
. 

From this 

𝐹𝐶 = 3, 𝐵𝐶 = 2, 𝐹𝐶 = 6 ∙
𝐵𝐹

6
=

√3

2
 

from 

𝐵𝐹 = 3√3, 𝐷𝐹 = 𝐷𝐶 − 𝐹𝐶 = 9. 

 4) is correct angular ∆𝐷𝐹𝐸 at Pythagoras to the theorem basically 
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𝐸𝐹 = √𝐷𝐸2 − 𝐷𝐹2 = √108 − 81 = 3√3, 

𝐴𝐷 = 𝐵𝐸 = 𝐵𝐹 + 𝐹𝐸 = 3√3 + 3√3 = 6√3. 

 Answer: 𝐵𝐶 = 6 𝑠𝑚, 𝐴 = 6√3. 

Figure 9. 

 Method 4. 1) 𝐴𝐵𝐶𝐷 in a rectangle (Figure 10) 

∠𝐵𝐶𝐷 = 360° − (60° + 150° + 90°) = 60°. 

 2) side 𝐶𝐵⃗⃗⃗⃗⃗⃗  by 𝐵𝐶𝐷𝑀 parallel copying until parallelogram harvest we do In it 

∠𝐷𝑀𝐾 = ∠𝐵𝐶𝐷 = 60°, ∠𝑀𝐾𝐷 = ∠𝐴𝐷𝐶 = 90°. 

From this 

∠𝑀𝐷𝐾 = 30°, ∠𝑀𝐷𝐶 = ∠𝑀𝐵𝐶 = 120°, 

∠𝐴𝐵𝑀 = ∠𝐴𝐵𝐶 − ∠𝑀𝐵𝐶 = 30°. 

3) is correct angular ∆𝐴𝐾𝐵 at 

𝐴𝐾 =
1

2
∙ 6√3 = 3√3, 𝐾𝐵 = 𝐴𝐵 ∙ cos 30° = 9, 

𝑀𝐾 = 𝑀𝐵 − 𝐾𝐵 = 𝐷𝐶 − 𝐾𝐵 = 12 − 9 = 3, 𝐵𝐶 = 𝑀𝐷 = 2𝑀𝐾 = 2 ∙ 3 = 6. 

4) is correct angular ∆𝑀𝐾𝐷 at 

𝐾𝐷 = √𝑀𝐷2 − 𝑀𝐾2 = √36 − 9 = 3√3, 

 𝐴𝐷 = 𝐴𝐾 + 𝐾𝐷 = 3√3 + 3√3 = 6√3. 

Method 5. 1) 𝐷𝐶 the side 𝐷𝐴⃗⃗ ⃗⃗ ⃗⃗  by 𝐷𝐴𝐸𝐶 parallel copying until right the rectangle harvest we do (Figure 

11). 𝐵𝐸 making the cross section, ∆𝐴𝐵𝐸 based on the theorem of cosines 𝐵𝐸 = 6 that we 𝐵𝐸 =
1

2
𝐴𝐸 

find that it was for sinuses to the theorem according to ∆𝐴𝐵𝐸 that's right angular will be, that is 

𝐴𝐵𝐸 = 90°. 

2) 𝐴𝐵𝐶𝐷 from a rectangle 

∠𝐵𝐶𝐷 = 360° − (60° + 150° + 90°) = 60°, 𝐵𝐶𝐷 = 90° − 60° = 30°. 

3) ∆𝐴𝐵𝐶 at 

∠𝐸𝐵𝐶 = 360° − (90° + 150°) = 120°, 

∠𝐵𝐸𝐶 = 180° − (30° + 120°) = 30°. 

So, ∆𝐸𝐵𝐶 equal to side since: 𝐵𝐶 = 𝐵𝐸 = 6. 
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Figure 11. 

4) ∆𝐸𝐵𝐶 at cosines to the theorem according to 

𝐸𝐶2 = 2𝐵𝐸2 − 2𝐵𝐸2 ∙ cos 120° = 108, 𝐸𝐶 = 6√3, 𝐴𝐷 = 𝐸𝐶 = 6√3. 
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