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¢ (G=6.667x10"* Nm?/Kg? , Me=6x10%*Kg, R=6.4x10°m )
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a- A (500kg ) satellite is orbiting around the Earth in an orbit that can be
considered circular, if the gravitational potential at the satellite's orbit is
equal to (-8x10° J/kg),
and (G=6.667x10"* Nm?/Kg?,Me=6x10>*Kg , Re=6.4x10°m) ,
calculate the following:

N s (398 o liall pall) gl i1
1- The satellite's height above the Earth's surface.

1 1 sy

_—GM _-6.667x10x6x10% _
Ty, T —8x106 Bk

<23

h=r—R=5x107 — 6.4x10° = 4.36x10"m

AR Jlaa B dad Y dpilal) Adae 2

2- The gravitational field strength at the satellite's orbit.

2-1 1 4y

e _GM _ 6.667x10 1x6x102*

9=52 = (5x107)2

= 0.16m/s>
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b- Answer the following two questions:
Al s dis -1
1-Define the gravitational potential.

1-a Aay)
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2-What happens to the orbital speed of a satellite if the radius of its orbit is
doubled?

2-c Ay

1 ol

1% — Jalaay J83
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ALy (5.3x10™0m) s sbew (gt 33 kb Cial o cale 13 ¢ (2.2x10°m/s)
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a- The hydrogen atom electron orbits the nucleus at a linear speed of
(2.2x10°m/s), if you know that the radius of a hydrogen atom is equal to
(5.3x10'm) and the electron mass is equal to (9.11x103%g).
Calculate the electric force value that the nucleus affects the electron.

SR FESY

i v? 4y (2.2x105)2 Y
Fe=Fc=m?=9.11x10 XW=8.BX1O N

v=1.4cos (3mt) Al dabaally et (il — ALS) aUSS B JigS ALS Aoy -
rob L aagl (5 )Baa gy (allg ((m/s )Bas g A pad) Eupa

b-The velocity of a mass in an oscillating mass-spring system is given by the
following equation: v = 1.4 cos(3mnt).Where velocity is in (m/s) and time is in (s).
Find the following:

1-The frequency. EBI5 YARES |
1-c 1 LY
alaye 3 ® = 2mf
3n =2nf
f=1.5Hz
2-The amplitude. BN dew 2
2-c : Ay
cia 3 Pz = 04
1.4 =3mA
A=0.148m
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a-Define the following: hlade d
1-the natural frequency. (k) aa -1
2-the damping. Aaldsl).2
-z dday)

Gl A A3 8 AU G oh anall 4 gy @3 23 8N-1

ASAY) o Figal) amall dad) (alids)-2

488) g1 A4S oy Jigy (ALS — () AUl (e — Al 3Y)) iada Cpa (MU bl aeal) -
ro Laa 0S ual (( 6ON/m) ol el 5 (0.5 kg) AL cuils 138 (Aagy
b-The following graph shows the (displacement-time) graph of

a (spring-mass) system which oscillates with a simple harmonic motion if the
mass is (0.5 kg) and the spring constant is (60 N/m), calculate the following:
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1-the maximum acceleration of the spring. oalill s uadi -1

N PERREESY
)
,1.}’3 a=w"A

a=(2nf)* A

a = (2x3.14x0.5)?>x0.1 = 0.98 m/s*
2-the total energy of the spring.

Loasill 4,181 43U 22

-2-< ALy
1
E==KA?
2
a3 E = 0.5x60x(0.1?)
E=0.3]
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