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Solving 

 

a)  

;
4 3

2
2 a

KM
T 


 

;
4

3
2

2



KMT
a   

s;3600243652,4ani2,4   T   

 
 

m;
14,34

101,91067,61036243652,4
3

2

301142

 a







 

 
 

m;
14,3436243652,4

101,91067,61036243652,4
3

2

301143

 a







 

 
m;

14,3436243652,4

101,91067,610
36243652,4 3

2

30114

 a







  ;1014,3
2
  

m;
436243652,4

101,967,6
36243652,4 3

22

 a



  

m;
5298048

1060697000
1324512 3

15

 a


  

m;104564836,111324512 53   a ;25,24564836,113   

m;102980152m1025,21324512 55  a   

km;103m103 811   a   

;1
2

2

a

b
e   ;1 2eab   

  km;15,01103
28  b  km;1096,2 8 b   

km;10488,0 822  bac   

km;10512,2 8

min  car   

.km10488,3 8

max  car   

 

b.  

,4

Soare

Soareemis,

Soare ST
tS

E
Q   

unde   este o constantă; 
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;Soareemis,

Soareemis,
P

t

E
 ;

4 2

S

Soareemis,4

S
R

P
T


   

.4 2

S

4

SSoareemis, RTP   

Densitatea fluxului energetic al Soarelui, la distanţa ASr  faţă de acesta (acolo unde se află 

Asteroidul), însemnează energia tuturor radiaţiilor emise de Soare, care traversează unitatea de arie a 

unei suprafeţe, sub incidenţă normală, în unitatea de timp, adică: 

;
4 2

AS

Soareemis,Soareemis,

Soareemis,

Soareemis,

Soare, AS r

P

S

P

S

t

E

St

E
r


   

.
4

4
2

AS

2

S

4

S
Soare, AS r

RT
r




   

Semisfera asteroidului expusă radiaţiilor solare este echivalentă cu un disc plan circular, având 

raza AR  şi aria suprafeţei ,2

AR  aşezat perpendicular pe direcţia Soare – Asteroid, astfel încât fluxul 

radiaţiilor solare incidente, F, la nivelul Asteroidului (adică energia solară incidentă le nivelul 

Asteroidului, în unitatea de timp), este: 

;Soareemis,incident

2

ASoare,incident AS
PPRF r    

incidentF ;
4

4
incident

2

A2

AS

2

S

4

S PR
r

RT





 

;
incident

Asteroidreflectat,

P

P
  

.
4

4 2

A2

AS

2

S

4

S
incidentAsteroidreflectat, R

r

RT
PP 




   

În acord cu desenul din figura alăturată, ecuația bilanțului energetic al procesului analizat este: 

 

 
Fig. 

 

;teroidabsorbitAsAsteroidreflectat,Asteroidincident, PPP   

 2

A2

AS

2

S

4

S

4

4
R

r

RT





 2

A2

AS

2

S

4

S

4

4
R

r

RT





 .Asteroidabsorbit,P  

Soarele 

Asteroidul 
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.4 2

A

4

AAsteroidemis, RTP    

 

Stationary 

Asteroidemis,P ,4 2

A

4

AAsteroidabsorbit, RTP    

 2

A2

AS

2

S

4

S

4

4
R

r

RT





 2

A2

AS

2

S

4

S

4

4
R

r

RT





 ;4 2

A

4

A RT    


2

AS

2

S

4

S

4r

RT


2

AS

2

S

4

S

4r

RT
 ;4

AT  

  ;
4

1 4

A2

AS

2

S

4

S T
r

RT
  

,
2

1
AS

S4
SA

r

R
TT    

Rezults 

;
2

1
minAS,

S4
SmaxA,

r

R
TT    

K;6000S  T  km;107 5

S  R  km;10512,2 8

minAS,  r ;2,0  

;
km10512,22

km107
2,01K6000

8

5

4
maxA,

 

 
 T




  

;945,08,02,01 44   

;96,223
512,22

10736

10512,22

107
6000

3

8

5












 

 
  

K,6422,211K945,096,223maxA,   T   

When the astheroid is at perihelium  ; 

;
2

1
maxAS,

S4
SminA,

r

R
TT    

K;6000S  T  km;107 5

S  R  km;10488,3 8

maxAS,  r ;2,0  

;
km10488,32

km107
2,01K6000

8

5

4
minA,

 

 
 T




  

;945,08,02,01 44   

;06,190
488,32

10736

10488,32

107
6000

3

8

5












 

 
  

K,60,179K945,006,190minA,   T   
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When the astheroid is at aphelium. 

 

 

A. 

a)  
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;20 axr  ;2ayr   

;0 yrxr   

;0 rrryx   

;dyx   

 ;
2

1
rdx   ;

2

1
rdy   

      ;
2

1

2

1

2

1

2

1

2

1
0000 
















 rrdrrdrxra  

   ;
4

1

22

1

2

1
0

0
0 drr

r
rdra 








  

 ;
2

1
2 0 drra   

;2FF 21 c  

;22 bac   ;22 cab   

;1
2

2

a

b
e   ;

minmax

minmax

rr

rr
e




  

 ;1min ear    ;1max ear   .2maxmin arr   
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Din măsurători efectuate pe desen și din calcule, rezultă: 

mm;1330  r  mm;153 r   mm;115 d   

mm;200  rrr   

mm;5,67  x  mm;5,47  y   

mm;2002  a  mm;100 a   

mm;1482 b mm;74 b   

mm;1342  c  mm;67 c   

;67,0e mm;33min  r  mm;167max  r   

km;30000real  r  mm;153 r   

;
mm

km

153

30000real  
r

r
S   

km;43,260780real,0  Srr  km;22549real  dSd   

km;3,13235real  xSx  km;7,9313real  ySy   

km;84,19607real  a  km;80,14509real  b  km;25,13137real  c   

km;58,6470realmin,  r  .km09,32745realmax,  r   

 

b) 

: 
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.540  
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c)  

 

 

 

 

 

 

 

 

 

: 

2

v2

2,1
– K

2

v2

0

2,1


r

M
–K

0r

M
; 

;sinvv 002,12,1 rr   

2

2,1

0

2

0

2

v
r

r

M
K 










 + .0sinv

2

1 22

0

2

02,1  rKMr  

 

 r1 Apogee 

 r2, Perigee,: 

a = 
2

1
(r1 + r2), 

a = 
2

00

0

v–2 rKM

KMr
, 

relație independent of   relationship for 0v


 

,
22

v
real

real,0real

real,0real,0real

real,0real

0
a

ra

r

KM

ra

ra
KM





  

mm;153

km30000

 

 
S   

km;26078
mm153

km30000
mm133real,0  

 

 
 r   

kg;106 24  M   ;kgNm1067,6 2211   K  
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;mm2002 real S a   

;
100

133200

m1026078

kg106kgNm1067,6
v

3

242211

0











 

  
 

.
s

km
2,3

s

m
3200

s

m

100

133200

1026078

1061067,6
v

3

2411

0    
 

 












 

 

d)  

;
)(

4 3

real

2
2 a

mMK
T 





;Mm  ;

4 3

real

2
2 a

KM
T 


 

kg;106 24  M   ;kgNm1067,6 2211   K  

mm;153

km30000

 

 
S   

km;19608mm100real  S a   

s;27240s
1061067,6

1019608
14,322

2411

933

real   
KM

a
T 







  

.h56,7min454   T   

 

The system has to be done  

 

 
 

;DGdG  ;Dgmdmg    

;Dmdm  ;DVdV    

;DVdV  ;DhSdhS   

;DSdS  .
D

d

S

S



 

According to the second Keppler law: 

;.................................  ST  
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;......................... S  t   

,T
D

d
T

S

S
t 


  

 

D d T t  

26 cm 11 cm 7,56 h 3,19 h 

 

e) Measurements ao a wire along the elipse sector between S and A: 

mm;135SA  l   

.km58,26470
mm153

km30000
mm135SArealSA,  

 

 
 Sll   
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B. 

a) The 2 elipses have a common focar so the injection point will go in the same point ,0r


with 

initial velocity 
, .v0  The both elipses semiaxes are identical: 

a = .
v–2 2

00

0

rKM

KMr
 

;22 21 cc  , ;22 21 bb   .21 ee   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mm,170AXPASXPS        

.FX '

2  
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AAfter localizing the focuses of the elipses the axes can be drawn.  

;2'

00 arr  .2' arr   

Measuring  0r  and '

0r , or r  and ,'r  can be calculated: 

;
mm107

km30000

 

 
S   

;mm950 S r  ;mm75'

0 S r   

;mm107 S r  ;mm63' S   r   

km;47664mm1702  S a   

    .km23832
mm107

km30000
mm85mm85'

2

1

2

1 '

00  
 

 
 S rrrra   

;2FF 1

'

21 c ;2

1

2

1 cab   

;mm1002 1 S c  ;mm501 S c   

  S b km;19346mm691   

;2FF 2

"

21 c ;2

2

2

2 cab   

;mm602 2 S c  ;mm302 S c   

  S b .km22430mm802   

 

 

 
 

 

 
 

TAble 

Support plate 
Sheet of paper 

Pins 

 PF1  
'

2F  

12c  

mm270mm100mm17022 1    ca   

PEN 

  
a2  
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b)  

;50' 0    .70" 0    

 

c)  

;
22

v 0

real,0real,0real

real,0real

0
a

ra

r

KM

ra

ra
KM





  

;mm950 S r  ;
mm107

km30000

 

 
S   

km;26636real,0  r  ;mm1702 real S a   

;mm85 S a   km;77,23831real  a   

mm;1702  a  km;55,476632 real  a   

;
85

95170

m1026636

kg106kgNm1067,6
v

3

242211

0











 

  
 

.
s

km
6,3

s

m
3640

s

m

85

95170

1026636

1061067,6
v

3

2411

0    
 

 












 

 

 

d) 

 

;
)(

4 3

real

2
2 a

mMK
T 





;Mm  ;

4 3

real

2
2 a

KM
T 


 

kg;106 24  M   ;kgNm1067,6 2211   K  

km;23832real  a   

s;36523s
1061067,6

1023832
14,322

2411

933

real   
KM

a
T 







  

.h10min608   T   

 

 

For each of two elipses the device has to be used 
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;DGdG  ;Dgmdmg    

;Dmdm  ;DVdV    

;DVdV  ;DhSdhS   

;DSdS  .
D

d

S

S



 

 

;.................................  ST  

;......................... S  t   

;T
D

d
T

S

S
t 


  

For the projectile on elipse ,E' from measurements : 

cm;8,12  d   

h;56,5h10
cm23

cm8,12
  

 

 
T

D

d
t   

cm;7,10  d  cm;25 D   

h;28,410
cm25

cm7,10
 h 

 

 
  

h;72,5  Tt    

.h64,5
2

h72,5h56,5
 

  
t 


  

For the projectile on elipse ,E"  from measurements: 

cm;5,8  d  cm;3,22  D   

h;81,3h10
cm3,22

cm5,8
  

 

 
T

D

d
t   

cm;5,13  d  cm;23 D   

h;86,510
cm23

cm5,13
 h 

 

 
  

cm;23 D  h;10 T 

h;10 T 
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h;14,4  Tt    

.h975,3
2

h14,4h81,3
 

  
t 


  

e) Modeling one wire on each sector SA: 

mm;183'

SA  l  km;41,51308
mm107

km30000
mm183'

SA

'

realSA,  
 

 
 Sll   

mm;156"

SA  l  .km31,43738
mm107

km30000
mm156"

SA

"

realSA,  
 

 
 Sll   

 

 

 

 

 

 

 

C.   
a)  

 
;2ASPA 0a    

;2 0ayxr   

;20 axr  :2ayr   

;222 00 araa   

,42 00 raa   
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mm;148mm74mm2222 0      a   

;
mm85

km30000

 

 
S   

km,29,52235
mm85

km30000
mm14822 0real,0  

 

 
 Saa   

a-A: 

mm;267mm133mm4002 0      a   

;
mm153

km30000

 

 
S   

km;94,52352
mm153

km30000
mm26722 0real,0  

 

 
 Saa  .km47,26176real,0  a   

Security elipse . 

km;260782 real,0real,0  rc  km;13039real,0  c   
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Conturul elipsei de siguranță se trasează așa cum indică desenul din figura alăturată. 
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