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Answer the following questions: (04/)\E8) o
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(a)Venus has a mass of about 0.0558 times the mass of Earth and a diameter of about 0.381 times the diameter of
Earth. The acceleration of a body falling near the surface of Venus= m/s?

01: ANS:=3.8

(b)The mass of a planet is 1/100 that of Earth and its radius is 1/4 that of Earth. If a person weighs 600N on Earth,
what would he weigh on this planet? W= N

02: ANS:=96 %* o | = (56§ W“’a :——~ x/. 56§ = 7{

(c) An object at the surface of Earth (at a distance R from the center of Earth) weighs 90N. Its weight at a distance
3R from the center of Earth = N

. (
03: ANS:=10 ‘?W r>R> o (z Cio ={d
(d) The approximate value of g at an altitude above Earth equal to one Earth diameter= m/s?

04: ANS:=1.1
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Problem 2
A spherical shell has iner radius R1, outer radius R2, and mass M, distributed uniformly throughout the
shell. Find the magnitude F' of the gravitational force exerted on the shell by a point mass particle of m,

located a distance d from the center for the following 3 cases. (03/]\E8)

(a)d < R1, F=____ [M,R1,R2,G,d] 7% 12 EIE(Shell Theorem)
05: ANS:=0 1. KB TEY RS E RIS SN E T
(b)R1 < d < R2, F= [M,R1,R2,G,d] EFEHZD ﬂﬂ‘.l‘i—.kﬁggzﬁlzpﬁ/\fk/t}\ °
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06: ANS:=G*M*m*(d**3-R1**3)/(R2**3-R1**3)*(1/d**2)

(c)d > R2, F= [M,R1,R2,G,d]
07: ANS:=G*M*m/d**2
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A spherical shell has inner radius R1, outer

radius R2, and mass M, distributed uniformly
throughout the shell. Find the magnitude FF of
the gravitational force exerted on the shell by a
point mass particle of m, located a distance d

from the center for the following 3 cases.
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Problem 3
Answer the following questions: (03/)\E8)

(a)Each of the four corners of a square with edge a is occupied by a point mass m. There is a fifth mass, also m, at
the center of the square. To remove the mass from the center to a point far away, find the work that must be done
by an external agent.

the work= [G,m,a]

08: ANS:=4*sqrt(2)*G*m**2/a




Problem 3

(b)Two particles, each of mass m, are a distance d apart. To bring a third particle, with mass 2m, from far away to a
resting point midway between the two particles the work done by an external agent= [G,m,d]

09: ANS:=-8*G*m**2/d**2

(c) An object is dropped from an altitude of one Earth radius above Earth's surface. If M is the mass of Earth and R

is its radius the speed of the object just before it hits Earth is given by, v= [G,M,R]
10: ANS:=sqrt(G*M/R) J
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Problem 4
Three point particles with masses ™1 = 4 kg,m, = 2 ke, and m3 = 3 kg

are at the corners of an equilateral triangle of side L = 2 m, as in the figure.

Find the net force F = F, i + Fyfi on m. (02/)\iE8)
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Problem S

A satellite of mass m 1s in stable circular orbit of radius r. Find the following quantities: (a) the speed; (b)
the period; (c) the linear momentum; (d) the kinetic energy; (e) the angular momentum? The mass of
Earth is M. (05/)\Z8)

(a) thespeed=__  [G,m,M,r] .
13: ANS:=sqrt(G*M/r) ' ® "
(b) the period=___ [G,M,m,r] E»? -
14: ANS:=2*pi*sqrt(r**3/(G*M)),
(c) the linear momentum=_____ [G,m,M,r]
15: ANS:=m*sqrt(G*M/r)
(d) the kineticenergy=_ _ [G,m,M,r] W\\r?_ _ M :@
16: ANS:=(G*M*m)/(2*r) Y > v
(e) the angular momentum=_____ [G,M,m,r]
17: ANS:=m*sqrt(G*M*r) T= AV o _2nr . Qﬁ\(@?%
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Problem 6

How does the field strength g(r) vary inside a uniform solid sphere of density p=rho and radius R? (01/)\
£)

g(r)=_____[G,rho,R,r] | ——— ;
. i *pi*G*rho*r \ . (5 =

18: ANS:=(4/3)*pi*G*rh \\A [Ul (k - X ]UL i Rfj
2R /E EIE(Shell Theorem) | G R |
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Problem 6

Calculate the gravitational field strength at the surface of the following bodies (assumed to be uniform

spheres): (a) Jupiter (1.9 x 107 kg, radius 7.14 x 107 m); (b) a neutron star of mass 10 kg and radius
20 km. (02/)\E8)

(a)g.]upitor=— m/SZ C,7 M

19: ANS:=24.6 % - RZ

(b)for neutron star, g=

m/s*
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20: ANS:=1.67E11
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Problem 7

In its elliptical orbit, the speed of the earth at perihelion(3& HEf) is vp = 3.03 x 10* nv/s. If the distances
to the sun at perihelion and aphelion(3T H %) are rp = 1.47 x 10" mand r4 = 1.52 x 10! m, find v 4.
(01/]\ieR)

VY= m/s

21: ANS:=2.93E4




