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3.0, 3.1, 3.2 

 



 
 

3.1 

 
Im Dreieck EFS gilt: 
 
            ES     10 cm 
tan ε = ---- = ------- = 1,667 --> ε = 59,04° 

            EF      6 cm    
 
           ES 
sin ε = ---- | * FS 
           FS   
 
FS * sin ε = ES | :sin ε 
 
          ES         10 cm     
FS = ------ = ------------ = 11,66 cm 
         sin ε      sin 59,04°  
 
3.3 

 
Kleinste Länge bedeutet, EM steht senkrecht auf FS. 
 
Im rechtwinkligen Dreieck EMF gilt: 



           EM    
sin ε = ---- | * EF 
           EF   
 
EM = sin 59,04° * 6 cm = 5,15 cm 
 
φ = 90° - ε = 90° - 59,04° = 30,96°   
 

3.4 

 
Dann ist das Dreieck EFM2 gleichschenklig, und es gilt:  
 
φ = 180° - 2 * ε = 180° - 2 * 59,04° = 61,92° 

 
3.5 

 
α = 180° - (φ + ε) 
 
Im Dreieck EMF gilt: 
 
           EF                     MF     
----------------------- = ------ | * sin φ 
sin ((180° - (φ + ε))     sin φ  
 
sin ((180° - (φ + ε)) sin (φ + ε) 
 
           EF * sin φ            6 * sin φ     
MF = --------------- = -------------------- 
          sin (φ + ε)       sin (φ + 59,04°) 
 
Strahlensatz: 
 
BC       FS    
--- = --------- 
PQ    FS - FM  
 
Über Kreuz multipliziert: 
 
BC * (FS - FM) = PQ * FS 
 
                                                           6 * sin φ    
                                       8 * (11,66 - --------------------)                                                               
             BC * (FS - FM)                       sin (φ + 59,04°) 
PQ(φ) = ----------------- = ------------------------------------    cm 
                 FS                                    11,66        
 
 
 



                     4,12 * sin φ   

PQ(φ) = 8 - ------------------- cm 

                 sin (φ + 59,04°)     

 
3.6 

 
P3Q3 = 0,5 * AD = 0,5 * 12 cm = 6 cm 
 
                4,12 * sin    
6 = 8 - ------------------- | - 8 
            sin (φ + 59,04°)    
 
                4,12 * sin    
- 2 = - ------------------- | * sin (φ + 59,04°) 
            sin (φ + 59,04°)    
 
- 2 * sin (φ + 59,04°) = - 4,12 * sin φ | :(-2) 
 
sin (φ + 59,04°) = 2,06 * sin φ  
 
sin φ * cos 59,04° + cos φ * sin 59,04° = 2,06 * sin φ 
 
sin φ * 0,5144 + cos φ * 0,8575 = 2,06 * sin φ | - 0,5144 * sin φ 
 
cos φ * 0,8575 = 2,06 * sin φ - 0,5144 * sin φ 
 
cos φ * 0,8575 = 1,5456 * sin φ | : cos φ 
 
0,8575 = 1,5456 * tan φ | : 1,5456 
 
tan φ = 0,5548 --> φ = 29,02° oder (180° + 29,02° = 209,02°) 
 


