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Solving

a)
_ 47[2 'ag_
KM
IT2KM
a=:3 ;
Ar?
T =4,2ani =4,2-365-24-36005;
A (4,2-365-24-36)° -10°-6,67-10™ -91.10%
4-(314)

A (4,2-365-24-36)*-10*-6,67-10™ -9,1-10%
4,2-365-24-36-4-(314)

TZ

10*.6,67-10™.9,1.10%

4,2.365-24-36-4-(314)
6,67-9,1.10%

4,2-365-24-36-4

a=4,2-365-24-36 3\/ m; (314) ~10;

az4,2-365-24-36-3\/

15
a~1324512. ei/ 00697090 10° .,
5298048

a~1324512-3/11,4564836 -10° m; 3/11,4564836 ~ 2,25;
a~1324512-2,25-10° m =2980152-10° m:
a~3-10" m=3-10% km;

2
e= 1—b—; b=a-v1-e?;

2

a
b=3-10°-,/1- (0,15 km; b~2,96-10° km;
c=+/a’-b* ~0,488-10° km;
r., =a—Cc=2512.10° km;
=a+C=3,488-10° km.

rmax

E

emis,Soare 4
————=oly,

QSoare - tS

Soare
unde o este o constanti;
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Eemis,Soare _ P . O_-I-4 _ Pemis,Soare .
— ' emis,Soare ? s = 2 1
t 4R
P = oT 4R}
emis,Soare — S S

Densitatea fluxului energetic al Soarelui, la distanta r,g fatd de acesta (acolo unde se afld

Asteroidul), insemneaza energia tuturor radiatiilor emise de Soare, care traverseaza unitatea de arie a
unei suprafete, sub incidentd normald, in unitatea de timp, adica:

Eemis,Soare
¢ _ Eemis,Soare _ t Pemis,Soare _ Pemis,Soare .
owhs gt S S 4wl
AS
4 2
p olg 4R
Soarefas 4.2 "
47t ,s

Semisfera asteroidului expusa radiatiilor solare este echivalenta cu un disc plan circular, avand
raza R, si aria suprafetei 7R%, asezat perpendicular pe directia Soare — Asteroid, astfel incat fluxul

radiatiilor solare incidente, F, la nivelul Asteroidului (adicd energia solard incidentd le nivelul
Asteroidului, Tn unitatea de timp), este:

— 2 _ _ .
I:incident - ¢Soare,rAS ’ ﬂRA - I:)incident - Pemis,Soare’

4 2
F olg 47Rg R2_P ]
incident — 4 2 A = Fincident?
ﬂrAS
_ Preflectat,Asteroid .
- 1
I:)incident
4 2
P P olg 4R R
reflectat Asteroid — a incident — a : At

4}
in acord cu desenul din figura aldturati, ecuatia bilantului energetic al procesului analizat este:

Asteroidul

:: 1preﬂectm,

P,

incident .
‘Pemls

Fig.

P

incident Asteroid

=P

reflectat Asteroid
4 2

ol 47R

—s 5, ﬂRi +P

absorbit Asteroid"

+ PabsorbitA&eroid;

4 2
OTsAmRs o2 _
Anr? AT Apr?
AS AS
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Pemis,Asteroid = GTA4 : 47ZRi
Stationary
I:)emis Asteroid — PabsorbitAsteroid = O-TA4 ’ 47ZR§H
O'T 47st 7zR2— O'T 47st 7zR2 T/f-47zR,§;
Anr}, Anr},
452 452
TS Fjs :aTs Fjs + T:;
4r,s 4r,s
Tg R2
L-a)=5> =T
4rAS
T,=T,-41-a-
rAS
Rezults
Tamex = Ts Al-a-
IFAS,min

T, = 6000 K; Ry ~ 7-10° KM Fag i =2,512-10° km; & = 0,2;
7-10° km
=6000K-4/1-0,2 ;
Tam \/ 2-2,512-10° km

4/1-0,2 =4/0,8 ~ 0,945;

5 3
6000 - 7-10 e = 36:7-10 ~ 223,96;
2-2512-10 2:2,512

=223,96-0,945 K = 211,6422 K,

T

A max

When the astheroid is at perihelium ;
TA,min :TS : 4"1_ a -
rAS,max

T, =6000 K; Rg ~7-10° KM, T'yq oy =3,488-10°km; o ~0,2;

5
Tamn = 6000 Km\/ 7-10° km

2-3,488-10% km'

4/1-0,2 =4/0,8 ~ 0,945;

5 3
6000 - 710 = 36-7-10 ~190,06;
2-3,488-10 2-3,488

=190,06-0,945 K 179,60 K,

T

A,min
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When the astheroid is at aphelium.
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f,+X=2a; r+y=2a;

lh +X=r+Yy,
X+y=d;

X :%(d +Ar)y =%(d ~Ar),

azé(ro + x):%[ro +%(d +Ar)} %[ro +%(d +r— ro)}

1
a:E I’0+

(d +r)_%°}=%(ro+r+d);

N

Za:%(r0 +r+d);
FF, =2c;

c=+va?-b?: b=+a?-c’:

Max — M
_ _ . _ ‘max min_.
€= 1 21 €= !
a I +rmin

max
(o —all-e) 1, —allse) f, +1, =22
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Din masuratori efectuate pe desen si din calcule, rezulta:
r, =133mm; r =153 mm; d =115mm,
Ar =r—r, =20mm;
X=67,5mm; y=475mm,
2a = 200 mm; a =100 mm;
2b=148mm; b = 74 mm,
2¢ =134 mm; ¢ =67 mm;
e~0,67; r;, =33mm; r_, =167 mm;
I, =30000 km; r =153 mm;
— r-real _M km .

r 153 mm’
I e = FoS = 26078,43km; d ., = dS = 22549 km;

Xea = XS =#13235,3km; y,.., = YS = 9313,7 km,
Q. ~19607,84 km; b, =14509,80 km; c,, ~13137,25 km;
Fin et ~ 06470,58 km; 1, ~ 32745,09 km.

' "max real

b)
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a ~54°.
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c)
2
2 h, 2 r
Vi, 6, =V sing;
v M 1 :
(70— K K]rﬁﬁ KM, , —EVS r2sin’ a =0.

r. Apogee
r2, Perigee,:

a= %(I’l + I’z),
KMr,
a= ———>—,
2KM —r,v;
relatie independent of o relationship for v,

V, = \/KM 2areal - rO,real _ \/ KM . 2areal - rO,real ’

areal rO,real rO,real areal
5 30000 km
153 mm;
r—133mm.2200KM o678 km:
’ 53mm

M =6-10* kg; K =6,67-10"" Nm?kg™?;
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2a,,, =200 mm-S;
v \/6 67-107" Nm?kg~-6-10* kg 200- 133
0

26078-10° m 100
-1 24 _
0:\/6,67 10 6310 1200 133@~3200__32k_m
26078-10 100 s s
d)
2 2
ZZL real1m<<'\/I T2 i ' ial;
K(M +m) KM
M =6-10* kg; K =6,67-10"" Nm?kg™?;
~ 30000 km
153 mm;

A,y =100 Mm-S ~19608 km,;
3 3 9
T =og | B _p.3q4 | 1900810
KM 6,67-107-6-10
T ~ 454 min ~ 7,56 h.

S~ 27240s;

The system has to be done

__________________________

G-d=AG-D;mg-d=Am-g-D;

m-d =Am-D; p-V-d=p-AV-D;

V-d=AV:-D;S-h-d =AS-h-D;
AS d

S-d=AS-D; —=—.
S D

According to the second Keppler law:
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JA\ ST AS;
allS o d o
S
D d T At
26 cm 11 cm 7,56 h 3,19h

e) Measurements ao a wire along the elipse sector between S and A:
I, =135 mm;
30000 km

~ 26470,58 km.
53mm

ISA,reaI = ISA -5=135mm
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B

a) The 2 elipses have a common focar so the injection point will go in the same point Fo’with

V,. The both elipses semiaxes are identical:
KMr,
a= ——2—.
2KM — v}

initial velocity ’

2c, #2C,;, 2b, #2b,; e #e,.

PS+SX =PA + AX =170 mm,
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AAfter localizing the focuses of the elipses the axes can be drawn.
r,+r,=2a;r+r'=2a.
Measuring r, and r,, or r and r', can be calculated:
S 30000 km
107 mm
r,=95mm-S; r, =75mm-S;
r =107 mm-S; r'=63 mm-S;
2a=170mm-S =~ 47664 km,
30000 km
107 mm

a:%(ro+ro'):%(r+r')=85mm-s=85mm ~ 23832 km.

FF, =2c;b =a’-c;
2¢, =100 mm-S; ¢, =50 mm-S;
b, =69 mm-S ~19346 km;
FF, =2c,; b, = a*-c?;
2¢c, =60mm-S; ¢, =30mm-S;
b, ~80 mm-S ~ 22430 km.

2a+2¢, =170 mm+100 mm =270 mm

Pins

Sheet of paper

Support plate
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d)

a' ~50% o" ~70°

= KM 2areal Oreal _ KM i 2a_ro .
A, r a

real " 0,real 0,real

ry =95mm-S; S :M;
107 mm

~ 26636 km; 2a,, =170 mm-S;
a=85mm-S; a,, =2383177 km;
2a=170 mm; 2a,, =47663,55km;
y _\/6 6710 Nm’kg6-10* kg 170 - 9%.
° 26636-10° m 85
v, = \/6,67-10‘“ .6-10* 170-95 m km

O real

- —~3640—~36—
26636-10 85 s s

2 2
ZZL real1m<<'\/I T2 s 'afeal;
K(M +m) KM
M =6-10* kg; K =6,67-10"" Nm?kg™?;

= 23832 km,
3

3 9
To27|Bea _p.314 | 2832100 o 65,
KM 6.67-106-10

T ~608min ~10h.

real

For each of two elipses the device has to be used
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AG=Am-3

G-d=AG-D;mg-d=Am-g-D;
m-d=Am-D; p-V-d=p-AV -D;
V.-d=AV:-D;S-h-d =AS-h-D;

S d:AS-D,A—S:E.
S D
T e S:;
JA\ ST AS:
S pod g
S

For the projectile on elipse E', from measurements :
d=128cm; D=23cm; T =10h;

d 12,.8cm

At=—.T = -10h =556 h;
D 23cm

d=10,7cm; D=25cm;
10,7cm

25cm
At=T —-A7r=572h;

Af— 5,56 h;5,72h _564h.

AT =

10h~4,28h;

For the projectile on elipse E", from measurements:
d=85cm; D=223cm; T =10h;
d - 85cm
D 223cm
d =135cm; D=23cm;
135cm
23cm

At = :10h ~381h;

At =

10h~5,86 h;
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At=T -Ar=414h;

_381h+414h

At =3,975h.

e) Modeling one wire on each sector SA:
/30000 km

07 mm
. 30000 km

07 mm

lso =183 Mm; Ig, oy =152 S =183mm ~51308,41km;

lsn =156 MM; lgy o0 =154 S =156 Mm ~43738,31km.

PA +AS=2a,;
r+x+y=2a,,

n+x=2a, r+y=2a:
2a+2a-r1,=2a,,
2a, =4a—r,,
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28, = 222 mm — 74 mm =148 mm;
S 30000 km
85mm

=2a,S =148 mm. 30000 km
85mm

23, ~ 52235,29 km,

0,real

a-A.
2a, =400 mm —133 mm =267 mm;
S_ 30000 km

153 mm

_2a,5 = 267 mm- 200K _ 59352 94km; a
153 mm

2a

0,real

=26176,47 km.

0,real

Security elipse .
2Cq rear = Yo e = 26078 km; €y oy =13039 kmn;

bO,real Y ag,real - Cg,real ~ 22697’84 km’

b2
g, =.[1-—"% ~05.
a'O,real

Conturul elipsei de siguranta se traseaza asa cum indica desenul din figura alaturata.

2a, + 2C, =148 mm+74 mm =222 mm
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b)
c)



TEAM COMPETITION

page 29 from 29

G-d=AG-D;mg-d=Am-g-D;
m-d=Am-D; p-V-d=p-AV -D;
V-d=AV:-D;S-h-d=AS-h-D;

s.d=as.D;25_94
S D
LT S;
XS AS;
a=7 4.
S D
2
T2 =47 4 = 26176,47 km;

mao,real; a'O,real
M =6-10% kg; K = 6,67-10"* Nm?kg 2

a
TO =2r- aO,real : |<0,|r\e/a'lil ~42042,42s;

T, ~700,7 min ~11,67 h.

d=85cm; D=23cm; T =1167h;
Arzg-T _ 8,5cm
D 23cm

At=T,-A7r=1736h,

11,67 h ~ 4,31h;



