ﬂz‘m@ PHosICS
BAVOEST CLASS ON CAMPUS

GIANCOLI HOMEWORK SOLUTIONS
Section 5-6 to 5-7, #28 - 41

28.

29.

GIVEN

h =12,800km = 1.28x10"m
m = 1350kg

KNOWN

Since the gravitational force is based on the distance from the center of the attracting body, we must add
the height above the surface to the planet's radius to come up with a value of r for the equations

SOLUTION

Tearth = 6.38x103km = 6.38x10°m , inside front cover

T = Togren + h = 6.38x10°m + 1.28x10”m = 1.918x10"m
M,gren = 5.98x10%*kg, inside front cover

2
G =667x10"11 %, inside front cover

Mm

bg=G—%
2 24
Fy = (6.67x10711227) (5:98x10"%g)1350k9) _ 1464N  notice how the units cancel out
kg (1.918x107m)?

GIVEN
g =12.0m/s?
m = 21.0kg
KNOWN

Mass is the same everywhere regardless of the gravitational force, but weight (mg) IS dependent on the
gravitational attraction

SOLUTION

a. mass is the same, 21.0 kg, on both the planet and on earth
b. Earth: F, = mg = (9.81)(21.0) = 206N

g
Planet: F, = mg = (12.0)(21.0) = 252N

. GIVEN
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31.

32.

33.

r=1.74x10°m
M = 7.35x10%%kg

SOLUTION
Mm
Fé =mg = GT_Z
M (7.35x10%2)
= G— = (6.67x107 1) 22— 2
9= Gz = (6672107 Foa 062
GIVEN

Tplanet = 1.5Teqren = (1-5)6-3835106 =m
Mplanet = Megrin = 5-98X1024kg

KNOWN
Mm

F,=mg = Gr_2

M
g=0G=3
SOLUTION

M
g=0G=

g M 9.81

52 CTammE - ase - Hem/s
GIVEN

Tplanet = Vearth = (1-5)6-38x106 =m

Mpianet = (1.66)Mgren, = (1.66)5.98x10%* = 99,268kg

KNOWN

Mm

M
g=G=3

SOLUTION

G (1.66)M

(1.66)g = —Qz = (1.66)(9.81) = 16.3m/s?

2

GIVEN

= 1.62m/s?
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34.

F, = 2.5x107'°N when r = 0.25m
my + m, = 4kg
my = 4kg — m,
SOLUTION
m;m,

Fg=aG 72

(4 —my)m,

<
Il

G 2
E,r?
gT = 4‘m2 - m22

(25x10719)(0.25)%

(6.67x10711)
m22 - 4‘m2 + 0234‘ = 0

m22 - 4‘m2 +

—(b) £ Vb? — dac
m, =
2a
m, = —(He \/(_;in)_ 4023 _ 3.94,0.0594

m, = 4 — 3.94 = 0.06
m, = 4 — 0.0594 = 3.94

GIVEN

Nada

KNOWN

T =Teqren + 1

Tearth = 6.38x103km = 6.38x10%m , inside front cover

M, gren = 5.98x10%*kg, inside front cover
2
G =6.67x10"11 %, inside front cover

SOLUTION
a. @h=3200m

= Togren + h = 6.38x10°m + 3200m = 6.3832x105m

M
g=G=3

(5.98x102%)
(6.3832x10°)2

b. @ h =3200km = 3.20x10%m

g = (6.67x10711) =9.78m/s?

T = Togren + h = 6.38x10%m + 3.20x10°m = 9.58x10%m
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36.

37.

M

g=063
(5.98x10%%)
— -11 — 2
g = (6.67x10 )(9.58x106)2 435m/s
. GIVEN
gr =(0.1)g
KNOWN

Gsurface = 9.81 m/52
M, gren = 5.98x10%*kg, inside front cover

Nm

2
G =667x10"11 o inside front cover

SOLUTION

M
0.1)g =6

,  GM
r? = ——
(0.1)g

J GM \/(6.67x10‘11)(5.98x1024)
r =

=2.02x10"m

0Dg (0.1)(9.81)

GIVEN
Mgtar = SMgyn = 5(1.99x103%) = 9.95x103%g, inside front cover
r=10,000m

KNOWN
G =6.67x10711 IZTTZZ, inside front cover
SOLUTION
M
g=G6=
(9.95x10%)

g = (6.67x10711) = 6.63x10? m/s?

(10,000)2

GIVEN
Mgtar = Meyn = 1.99x103kg, inside front cover

Tstar = Tmoon = 1.74x103km = 1.74x10%m , inside front cover
KNOWN

When they say "same size" we assume same radius and that it is a sphere

Homework Solution Sections 5-6 To 5-7 Updated: 25-Dec-15

Page 4 of 7



38.

39.

SOLUTION
M
g=0G=3

(1.99x1039)

= (6.67x1011
g = (6.67x107) A= T06y2

= 4.38x107" m/s?

GIVEN
h = 250km = 2.50x10°m
KNOWN

Since the gravitational force is based on the distance from the center of the attracting body, we must add
the height above the surface to the planet's radius to come up with a value of r for the equations

SOLUTION

Tearen = 6.38x103km = 6.38x10°m , inside front cover

T = Togren + h = 6.38x10°m + 2.50x10°m = 6.63x10°m
M, gren = 5.98x10%*kg, inside front cover

G = 6.67x10711 1:;122, inside front cover
Gsurface = 9.81 7'"-/52
SOLUTION

M
g=0G=

(5.98x1024) 1g
= (6.67x10711) ————= =9.07 2 (—) = 09259’

9 = (6:67x107) (e 5351002 m/s*\ g 8T m/s? gs

NOTE: You will see problems of this type several times throughout your physics classes so it is
highly advantageous to learn how to do them now!

GIVEN

s = 0.60m
m = 9.5kg
KNOWN
2

G =6.67x10"11 1;’:;2, inside front cover
x=\/32+s2 = /252 = s\2
SOLUTION

mm
bg=G—%

(9.5)(9.5)

FX—A = FX—C = (667)(10_11) = 167x10_8N

(0.6)2
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(9.5)(9.5)
(0.6v2)°
Fx-p, = Fx-p, = Fx-p cos 45 = 8.36x107% cos 45 = 5.91x107°

Fy_p = (6.67x10711) = 8.36x107°N

Ry = Fy_a + Fy_p cos 45 = 1.67x107® + 5.91x107° = 2.261x10~°
Ry = Fy_¢ + Fy_p cos 45 = 1.67x107% + 5.91x107° = 2.261x10~°
x = /52 + 52 =\/252 =sV2

R = Ry;,V2 = (2.261x107%)V2 = 3.20x1078N

Since the components are the same, the resultant will be at a 45° angle, which is along the line joining X
and B.

40. GIVEN
M, = 0.815M; Tyosun = 108x108km = 108x10°m
Mg = 5.98x10%*kg Teosun = 150x10%km = 150x10°m
M; = 318M; Tjosun = 778x10%km = 778x10°m
Mg = 95.1M; Tossun = 1430x108km = 1430x10m
Mg, = 1.99x103%kg Teosun = 150x10%km = 150x10%m
KNOWN

e You need to find the net force on Earth which we know will be to the right because there are two big
planets to the right and a small Venus to the left. But you have to remember to subtract the force of
Venus from the other two.

e To find the distance from Earth, take each planet's distance from the Sun and subtract it from the
Earth's distance from the Sun.

SOLUTION
a. Net force on the Earth

ZEG =—Fgv+Fy;+Fys
mm

fg=G—7
Tgovenus = 108x10° — 150x10%m = —42x10°
T jupiter = 778x10° — 150x10°m = 628x10°

Teosaturn = 1430x10° — 150x10°m = 1280x10°

.. (0.815)(5.98x10%*kg)>?

Fy_y = (6.67x10711) 42X 1072 = 1.10x108
. (318)(5.98x10%*kg)?

Fy_; = (6.67x10711) (778x10°)2 =1.92x10'8
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(95.1)(5.98x10%*kg)?

AF30x107 = 1.38x10%7

F,_s = (6.67x10711)

D = —Fyy 4 Fyy+ Fys = —110x10% + 1.92x10%® + 138x10'7 = 9.58x1017N

b. Fraction of the Sun's force on the Earth
(1.99x103°)(5.98x1024kg)

Fooun = (6.67x10711) TE0x10%)" = 3.53x1022N
Fr_ 9.58x107
E—Planets — — 2.71x10_5
Fesun  3.53x1022
41. GIVEN
IMars = 0-38gEarth
r = 3400km = 3.4x10°m
KNOWN
G = 6'67x10_11%122’ inside front cover
YEarth = 9.81 7”/52
SOLUTION
M
g=0G=3
0.3895arinT (0.38)(9.81)(3.4x10%)?
—_— =M= = 6.46x10%3k
G 6.67x10-11 X2UTRg
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