2009 1

(R) (h) (ms)

1
2
R h Mr (G) (v¥) 3
(v) (h) 4
5
T=24h L

R=6400 km ; ms=2x103 kg ; Mt =5,97x10%4kg; G = 6,67x10-11 Nm?2.kg2

GPS (Giove-A)
m = 700 kg (Giove-A)
h =23,6x103 km (0) (Giove-A)
1
(Giove-A) 2
(Giove-A) 3
(Giove-A) T 4
(Giove-A) 5
Mt = 5,98x10%* kg G =6,67x1011 SI

Rt = 6,38x103km

M
Phobos (P)
T —
g G = 6,67x10°11 N.m2.kg 2
= ‘; r=9,38x10° km P M
mu = 6,44x10% kg
Mo mp Phobos

Tv=24h37min22s

Hdl o8

IMADADAL DDNZDEAL NN AA

VW VV VWV DI LIV UUILVL



https://www.dzpen.com

P Phobos M 1
2
p
mm G Tp 3
Tp I—f =9,21x10713 52 m3 4
Ts S 5
2008 4
' M, = 2x103%g
Y r =7.8x108km
i G = 6.67x107115]
’
(0)
a
M, G v
v r T
2008 5
(r) (m)
r G m Mr 1
G m Mt
r
(SI) (G) 2
V= \/@ (v) 3
T T r (v) 4
r G Mr 5
& 6
(SD)
r=2,66x104km
m¢=10 Mr=>597x102*kg G=6,67x1011S]

Hdl o8

IMADADAL DDNZDEAL NN AA

VW VV VWV DI LIV UUILVL



https://www.dzpen.com

R O
m,  (S)
bt ) 1
(5) 2
M, G 3
h R
M, h G R, 4
2
k T—g:k 5
(R, +h)
G =6.67x10" (SI) M, =6x10*kg R, =6380km h=35800km 7" =10
2011 7
2002 28 m; = 90kg (Alsatl) 1
T = 98min
h (Alsat1)
-
MTllehlGlRT -
_ _ |emr
r = RT + h - - _C
My ,r ,G T
(Alsat1) h
G =6.67x10"11s] | M = 6><1024kg , Rr = 6.38x103km
R My
ﬁT/
h mg R My G Fr,
oY) il | Alsatl | Astra a
T (s)x10> | 5,964 | 86,160
h(m)x10° | 0,70 | 35,65
Sl o5

IMADADAL DDNZDEAL NN AA

VW VV VWV DI LIV UUILVL



https://www.dzpen.com

( )

24h

1 jour =23h 56min « R =6380km « G =6,67x10" N -m? kg™ :llazal
- g,=9.8m 57 = Yl b sie dniladl el

TL=255]j r=384x103 km

14.55

1
v
1968 Apollo 2
ha =110 km
ML RL ha Ta
Is 3
ML = 7,34x1022 kg G = 6,67x10-11 N.m2.kg2
Mr x—z = 81,3 Ri = 1,74x103 km
4

h =700km
($)
v (S)
($)
R, =6400km
S oo

IMADADAL DDNZDEAL NN AA

(5)
a
a
n r
GM
v= L
-
T, rT;
Li =9.85x10 " s*m™>
,

M

T

G =6.67x10" (SI)

VW VV VWV DI LIV UUILVL



https://www.dzpen.com

2015 11

u . MS Tr
0 >
FS/ 1
r P
A m,
ur m, M G FS/P 2
G A Fs, 3
r Mg
4
5
S M Ll = 3><10_19(SI)
225 3 35 4 45 50 0%, S r3
G = 6.67x107118]
2016 12
At P 1
M,M', MM’y
T 2
6 T2
rx10°Km T —3(52.m‘3)
r
108,2 224j 16h
149,6 365j 6h
2279 686j 22h
P
P T Mg G
r Mg G T
M
r T =314j 11h
G = 6.67x107118]
Al ol

IMADADAL DDNZDEAL NN AA

VW VV VWV DI LIV UUILVL


https://www.dzpen.com

D c C 4
At D’
F1 1
F, F1
S, S1 2
D' D C c 3
(\ O
s 5 r
M F=gcZt F
IS
G =6,67x1011 S| G m
« satellite »
(5-dsai)
T 6 T2=f(r3)
N
1,6 [ 1
T2X10+17SZ
1,400 )
1.2
G r T Vv
]
0,8 M
0,6 [ e B T2 3
04 rr T2 4
0,2
M 5
O 05 1 15 2 25 3 35 4 45 },3(;;(1035”13)
S 2005 28 GIOVEA Galiléo
h =23,6.103km
1
2
G h Rt M+ 3
4
5
h(km) T(s) r3(m?3) T?(s?)
GPS 13,9%x103 2,88x10*
GLONASS 19,1x103 4,02x10%
METEOSAT 35,7x103 8,61x10*
Al o

VW VV VWV DI LIV UUILVL


https://www.dzpen.com

T? =f (r®)

Rt
Galiléo
G =6,67x107118]1 , Ry = 6400Km
(5) Alsar?2 2010 12
1000km  600km
(5) (5)
T, =24h M, =6x10%kg R, = 6400km
L 3
A,
4 1000km." ", (S)
L
r a®  GM
h=800km (S)
(S)
%, - m=130kg
~¥600km
(5)
(S)
<
Z -

Hdl o8

IMADADAL DDNZDEAL NN AA

VW VV VWV DI LIV UUILVL



https://www.dzpen.com

24 T [T
AEV(m/S)-"""" i E
20 = L
T (. Es e T 1
12 T
/ Ve
£(s)’ =0 “
00 1 2 3 4 5 6 7 8 9 :lEi”Ii.lII 12
t=3s
v(t) 2
m=30g g=9,80m.s?
2010 17
p = (S)
245 f(t)
A:‘v( m/s)
19.6 - (S) 1
2
14.7
/ Vlim
98
t=0
49 i 4
£(s) ©) 3
i

@

(S) 4

\I}

2o h .
* g =10m/s?

15

t(s);

: gmk Uy

Hdl o8

XMADADAL D ZDE AL O NNAA

0 02 04 06 08 1 12

VW VWV VW UZLX LLINsUUILVL



https://www.dzpen.com

Viim

= k
K
3
v(t) 4
0 t=0 m = 13g D =3cm
(02) 1500m
G
f 7 P
f = kv?
k
@v(m/s) 7
20
15 ﬂ — A — 2
dt Bv
10 vl
5
t(s)h k V1
° OI 1 2 3 4 5 6 8 ‘;’ ‘ 910
-Z :9,8}“ .5_2 ;p:j)_’;’kg -?}‘1_3 :gljﬁj.‘ 3._1.&;;_“ R 134 :;}I}”S :ZJSJH \;9;. :(;IL\M'I
0 m = 100kg
atmfe) 5 f=kv
- @) (@)
_)\ I
_._\;._._
N :
S B A % =Av+B
___j\\;‘\\ T
B (ve)
k
m

Hdl o8

IMADADAL DDNZDEAL NN AA

VW VV VWV DI LIV UUILVL



https://www.dzpen.com

0<t<7s
2010 21
(Webcam) m (S)
(Avistep)
t(ms) 0 100 200 300 400 500 600 700 800 900
vim.s?) 0 0,60 0,90 1,02 1,08 1,10 1,12 1,13 1,14 1,14
v = f(t) v 1
1lecm - 0,1s. 1cm—> 0,20 m.s™!
Viim
(S
t=0s (S)
Zrav=c(1-%) (s) 2
(S) v p
()
v (S)
k C=g A= %
m=19g g=10N.Kg* k
vo=0m.s?
Pair=1,3kg.m3 r=1,5cm m=3g
g=9,8 m.s? f=kv? V=(4/3).1r3
1
2
ity I O A
N fomp2ms’ jerd v =f(t) a=h(@®) 3
B e a(t)
g \Z,
5 o ve= [§(m = parV)
iy ! S Kk )
e 4-J2 =

FSRIINC

IMADADAL DDNZDEAL NN AA

VW VV VWV DI LIV UUILVL



https://www.dzpen.com

vim/s) (¢

m = 80kg G )]
8s h
(OE) v(t)

20
0 (s)

v(m/s)i

t=0 (S)

70

! | | ) Viim

50 J L

: T ®)

30

20 i 3

Viim

10 ; :
i i 5 k
| t(s)
} : : B 5
o 8.25 125 18,15 25 .25 s 43.75 g = 9.8 m/S

f=kv?. ... (2) f=kv....(1)

FSRIINC

IMADADAL DDNZDEAL NN AA

VW VV VWV DI LIV UUILVL



https://www.dzpen.com

-1
vim.s
2'53 ( ) ..'..u . PR
2'0. .".Os
1‘5. e
1.01 y p
0,51
t(s) k g
0'0 Y LJ L T L2 v > dv
0 02040608 1 1,214 — tBv= A
1-Jsdd
Viim v
B A
B A v =f(t)
g=98lms? ( p =41lkg.m™ ( p, =1.3kg.m™
Vp g
K f = Kpv? p
g=98m/s> V,=9m3> p=123kg/m3
m
m = 4.1kg
Lt Av: =B
K v(m/s) “
s | HEnaaEs g K Vy, pm
. ””"*” R e e B
: ir (4]
2 ” K
N L(s);

Hdl o8

XMADADAL D ZDE AL O NNAA

VW VWV VW UZLX LLINsUUILVL



https://www.dzpen.com

0Zg = h =2.0m

t=0
g =9.8mxs~1 a = 35° 13.7m/s
z=f(t)
M

1 #al d =21.51m

Vo

hA == Zm A
=5 ..‘-. a = 450 1_7)0
e S
o> E | =0 (0,i%)
= e =2151m A
z=nh(t) x=f(t)
Vo g a My z=g(t)
d g a hy Vo
vy = 10m/s g = 10m/s?
Vo B t=0
AY hB =2m B a = 30°
Vo
BAJ S 1
B, L (Ox, Oy)
. y(®) x(®

< d > x y=fx)

Hdl o8

XMADADAL D ZDE AL O NNAA

VW VWV VW UZLX LLINsUUILVL


https://www.dzpen.com

L =2,44m d=10m 2
y x
g = 10mxs—2
d =25m 0
a = 30° Do h = AB = 2.44m
4 (0%, 0y)
E 4
é vy h 2
: ' Vo
DD o cmsmams s sy RS S , J—
-------------- ', (O A
3uJsdlt B Vs
092m 8.23m 23.8m
6.4m
B
T8
Lty B OB =1L=187m
0®|” : D h=22m D
|
N vo = 126km/h
\
s g =9.8m/s?
A Y B D
G OF = 12,2m
Bl e
y(@) x(t)
|i.<.,.:.."'.
0 F 33 D ¢
OF =12.2m
ho = 2.10m A
(x. =4.5m,z,) C G 37° vy =8m/s
(0x,0y)
Sl (,.LS

IMADADAL DDNZDEAL NN AA

VW VV VWV DI LIV UUILVL



https://www.dzpen.com

(0%, 0y)

2z
v, @—gﬂ
5 V4
PRt ; ¢
ﬁ .f z:.- B 1_7’
iy ‘ c
¢ - -...é.‘_-- imi Mg ewmemim R .:: g= 9.8 m/SZ B v,
5 v ¥ >
21.69m
h=262m
o = 43° vy = 13.7mxs™1
y(m) v, (1) ve(t)
o S ox
"‘"-..,_‘_\\
//‘ ‘ voy
IIIZ : M UO
v N o -1
Hv(ys S Vs
p=7.1x10%kg/m? 14
4
p=129kg/m3
0
i 0,45 (s
10 — J<& -
(0] Vo m t=0
O0,1,])
§ ) M O
h
; “‘ >
M X

FSRIINC

IMADADAL DDNZDEAL NN AA

VW VV VWV DI LIV UUILVL



https://www.dzpen.com

10,011 Vim/s) | v, v,
VO va
VOy o
. (0<r<188)s v,(0) v.(0)
. 5,07 .68 h OM
X vy =50m/s h
t=0 G
h M Do 0
4 : z(t) x(t)
-T‘;i - -"":.\ SR .zu"‘
M
Fv(m/s)
M h
t=0
B f=—-100x3
11
t
s 14
|
I!f t
t(s)
ol \( 2’3 (2]
t=10s t=0
m = 150kg h =405m g = 9.8mxs™?
Vo = Zy m = 58g
Zy=09m 12m 28m/s
g = 9.8mxs~? (0x;02)

Hdl o8

XMADADAL D ZDE AL O NNAA

VW VV VWV DI LIV UUILVL


https://www.dzpen.com

10cm Zy
24m
v
p =15° v
24m
h
Z
Vo
Zg —=_
"\_\\ _ '_"—-—
\'\ v //// h
AN ///
~ B x
- x=12m
g =9,8m/s?
t=0
M a=37° vy = 12m/s
t=0 90km/h
d=44m M 0
z(t) x(t) (0,7,))
z i | z = f(x)

M s (£)

i 0,%.))

, s ty
Aé%
Mk

»
>

X

Hdl o8

IMADADAL DDNZDEAL NN AA

VW VV VWV DI LIV UUILVL



https://www.dzpen.com

a=30°

T
Q

A8 a des
=

VRO 1

(AC)

v(m-s™)

(BC)

m = 10kg

(4AB)

|
0 EHEFEH
G
AC
F
f
xx a = 20° m=100g  (S)
Aviméca
t(s) 0 0.04 0.06 0.08 0.1 0.12
v(m/s) Uy 0.16 0.20 0.24 0.28 0.32
v =f(t)
(s)
t = 0 vo
t, =0.08s t; =0.04s
ap
a a

FSRIINC

IMADADAL DDNZDEAL NN AA

~y

VW VV VWV DI LIV UUILVL



https://www.dzpen.com

2016 39
g = 10m/s?
a = 35° AB m = 900g (S)
A
AB
Go Gy Gy Gs Gy Gs Ge Gy Gg
t(s) 0.00 | 0.08 | 0.16 0.24 0.32 0.40 0.48 0.56 0.64
6.0 135 24.0 37.5 54.0 73.5 96.0
B Gg A Go
G¢ Gs G, Gz G 1
Gs Gy G3
() 2
($)
a
f 3
f
B
2012 40
(04
Vo 0 t=0 m = 1kg )
v=f(t) (S)
Av(m/s) AV(m/s) Av(m/s) Av(m/s)
%3 [rerp 3,5 3,5 ; 35K ,
| 1(s) \ 1(s) / 1) \/ (s)
0 > | o > 0 >
1 \ / 2 1 2
3,5 |--=---- : 35 :
Sl o8

XMADADAL D ZDE AL O NNAA

vy

VW VWV DZL LINaUUILVL



https://www.dzpen.com

()

()
(08
t=2s t=0
($)
()
f=1N
g = 9.8mxs™?
2014 41
m, = 400g (S,) a = 30°
g = 10mxs—2
, (S2) (S1)
. S
7-J (S1)
AB = 1.25m B (1)
1(m/s) s,
v =f(t)
o Jei (51)
(S1)
4.0 d av(t) _ 91 _ g __I
| f it (1-sina) -
s
0 2.5 (s) . i (S1)
T f
2011 42
m= () m, = 600g  (S,)
f o = 30° 800g
AB =x A t=0
A
(S B ) (S)
(S0 (S2)
4 A
Sl (,J@



https://www.dzpen.com

(51)

b x (m

d?x _ (mp—mysina) f
a2 -

mi+msy mq+m,

Ay (m

(51)

Ax (m

a
g =9.8mxs™1 T f
mg B my = 0.5kg A
B a mg
mp
mpg = ZmA
a=3m/s?
 v(m/s)
5 t(s)]
a=12
3
g =10m/s? T

ol ol

IMADADAL DDNZDEAL NN AA

43
p=45° o=30°
my
B
5s
(2sinf —sina) —%

VW VV VWV DI LIV UUILVL



https://www.dzpen.com

2015 44

mg = 150g (B) my = 300g (4)
(4)
D .
(B) (4)
’L(.\:J N
Sl g = 10m/s* f
dv
6 4T f g mg m «a B 4 TB8=0
.5 frv(m/s)
i D (4)
a5 pEE (1 HE (B) (A)
a i
3.5
3 I
25
2
15
1 4(2)
0s (4)
no 05 1 15 zt(‘:) (04 f
2013 45
d oa=10° BC AB
m = 170kg G &))
Vg B t; = 5s vy =10 mxs?! t=0 A (S)
v(m/s)

()

AB

BC f = 500N F BC
BURINC

XMADADAL D ZDE AL O NNAA

VW VV VWV DI LIV UUILVL



https://www.dzpen.com

75

50

5

-

FSRIINC

IMADADAL DDNZDEAL NN AA

AB ®)) F
ve = 25 mxs~! C ©))
(Cx,Cy) )
BC =56.3m d=40m
2015 46
AB = 50m a = 30° AB
¥y BC
% < h co
B
g =10m/s? m = 80kg
(S o »x
B A
vg =20m/s ABC f
v? (m/s)* AB
C BC
E
y(@©) x(t)
(ox,0y)
E
t? v? Uy Uy v
£2(5)? E C
©  oa s m 1 s h
2016 47
A0 =d =1,5m ) f

N 0 A o = 45°

m = 500g ) g =9.8m/s?

(S)
&) N A0
(xy =0.62m ,yy = h = 1.00m )
A0 (S) a f 1
f =m(gsina —a) AO )

VW VV VWV DI LIV UUILVL



https://www.dzpen.com

f () a

0 S) N f 2
(0x, 0y) S) y(@©)  x(¢)
y=f(x)
) Vo
A0 ) a
f 1
1.8N < f < 2.0N 3
A (5) s'év(m‘/'s)‘
x
a 0 - 3 s /%e
h 2 —L-
el AT t(s)]
2015 48
AB=2m a=30° g = 10m/s?
A S ABCD m = 100g )
®)) Ve C vg = 2m/s B
AB
S 12
A
\\ 8 AB
D o h=08m C (S)
Up D
C (S)
z=—%x2+h (0;?;?) (S
oD 0 D
Up
Hdl o8

IMADADAL DDNZDEAL NN AA

VW VV VWV DI LIV UUILVL



https://www.dzpen.com

2014 49
A Vo m = 400g &) t=
f (S) AB=14m B
&)
aw_ _f
dt B m
A
m vy, f x(t) v(t)
v? = f(x)
x v?
f )
e B AB )
BD = 0.5m E
B Q)
(Bx, By)
2 > y=f(x)
0.2 2 x(m)
5-Jsil E (S) DE
g = 10mxs—?2
2008 50
TR Bl Sy 50 80 90 100 110
dy (1) colar N 5alc 14 22 25 28 31
d (1) geasnl) 34l AEblgl Falatl 14 35 45 55 67
Ty Ty d, v
D - dl + dz
M G
11
a1
v
d, T1
S 5



https://www.dzpen.com

d, v? v
v? = g(dy)
M = 900kg ﬁf/G
2008 51
a=30° AB A ()
AB =L
O C B A T 0 BC B AB
C B
r=2m L=5m g=10m/s? m=0.2kg (S5
y

X
M
B ()
C )
() o g m
v, =7.37m/s I &)) BC I
I (S)
BC C ()
(s) t=0 (S) y=f(x) (Cx,Cy)
c
CM M C B )

Hdl o8

XMADADAL D ZDE AL O NNAA

VW VV VWV DI LIV UUILVL



https://www.dzpen.com

56

ABCD m = 0.1kg (s)
B h A
r =3m 0
vg = 10m/s B A (s)
B A S
g =10m/s?> AB =10m
(BO) (s)
(s)
Ve = )
c 3m/s
E (E) (s)
e rog B ©)
QL )0
! b 0
r=10m BC m=100g  (5)
f= AB=d =1m B
g BC B (s)
) ' h
A 5]
AB (S
Va
7-J83) v,2 = v2 + 2xaxf
0 vg? cos 8
" cos 0 Uy N )
= 0 r g vg? NG
T (s) R
0.67
r g vg? cos 6
N ©))
Y 9
.45
. vg”(m/s)?
Vg 0

Hdl o8

XMADADAL D ZDE AL O NNAA

AB
CD

0.8N

VW VWV VW UZLX LLINsUUILVL



https://www.dzpen.com

