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T problem 1

rc R=0:0.001:1; % we'll plot for the radii ratio
form 0 to 1
L=(8/15 + 4/5.*rc_R."5)./(4/3 + 2.*rc_R."3); % derived formula for L as a

function of re/R

[miminum_value, index] = min (L) % finding the minimum value of
vector L

rc_ R (index) % the value of rc/R for which L is
minimum

plot (re R,L) % plet the function

title ('Moment of inertia variation with core size');
xlabel {'rc/R');
ylabel ('L');

miminum value =
0.3307
index =
705

ans =

0.7040
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% Mars

rce R = [0.368 0.945]; % ratio of core radius to total radius as read from the
graph to problem 1

R = 3396; % total radius as given in the problem [km]

ro avg = 3933; % average density as given in the problem [kg/m”3]

L = 0.376; % L given as given in the problem

re = rc R * R % core radius [km]

M = ro_avg*4/3*pi*R"3%10%9; % total mass [kg]

I = L*M*R™2; % moment of inertia

% mantle density
rom = (15*I - 6*M.*rc.”2)./(B*pi* (R"5 - R"3.*rc."2)); % [kg/km”3]
rom = 10%-9.*rom $ [kg/m"3]

% core density
ro ¢ = 10%-9.%(3*M/ (4*pi) - rom.* (R*3 - re.”3))./re.”3 % [kg/m"*3]

rc =

1.0e+03 * rc =

EEsE  3.2092 1244. T m
ro m =

1.0e+03 * Fm =

BNGEGE $1.7271 3660.1 bﬁ'/nﬂl'3
ro ¢ =

1.0e+03 * S’c_-, =

BEEEEE  4.3410 9136.9 L%/le



% Mercury

rc R = 0.704; % ratio of core radius to total radius as read from the
graph to problem 1

R = 2440; % total radius as given in the problem [km]

ro_avg = 5427; % average density as given in the problem [kg/m"3]

L = 0.33; % L given as given in the problem

re: = o R &R % core radius [km]

M = ro avg*4/3*pi*R"3*1079; % total mass [kg]

I = L*M*R"2; % moment of inertia

% mantle density

rom = (15*I - 6*M.*rc.”2)./(B*pi* (R*5 - R*3.*rc.”2)); & [kg/km*3]

rom = 10%-9.*rom $ [(kg/m"3]

% core density
ro_c = 10%-9,*(3*M/ (4*pi) - rom.* (R"3 - re.™3))./re.”3 % [kg/m"3]

rc

1]

Ve o
BRRTEe + 03 1771118 km
ro m = .?m = {
RS 03 3544  3/m3

Js =

BEADR 03 2940.6 "4 /m3



% Moon

re R = [0.220 0.987]; % ratio of core radius to total radius as read from the
graph to problem 1

R = 1738; % total radius as given in the problem [km]

ro_avg = 3350; % average density as given in the problem [kg/m"3]

L = 0.394; £ L given as given in the problem

B0 = e RO R % core radius [km]

M = ro_avg*4/3*pi*R*3*10°9; % total mass [kg]

I = L¥M*R™2; % moment of inertia

% mantle density
rom = (15*I - 6*M.*rc.”2)./(8%pi*(R"5 - R"3.*rc.”2)); % [kg/km*3]

rom = 10%-9.*rom % [kg/m™2]
% core density
ro ¢ = 10*-9.%(3*M/(4*pi) - rom.*(R"3 - re.”3))./re.”3 % [kg/m"3]
re =

1.0e+03 * Yc =

OEEEZE  1.7154 382.4 m
rom =

1.0e+03 * 3,“:;

BEEEE  1.4047 3297.2 “’3/,,,,3

ro ¢ =
1.0e+03 * S" =

BgEeE  :.4279 2256.4 ("B/m-?
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