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Instructions:

Complete Problem 1 and Problem 2. The other problems listed are available for you to practice from, but should
not be submitted as part of this assignment.

Create a single script (.m file) to complete this assignment. Unless directed otherwise, use meaningful variable
names for each variable; do not use the default variable ans to store your results. For this assignment suppress
your output with semi-colons (;). Each problem (i.e. Problem 1 and Problem 2) should be in a separate cell, using
the cell mode feature of MATLAB.

Please remember to follow the programming style sheet on Canvas. When complete, please submit your code to
the dropbox on Canvas; the grader will run it to view your output. Name your file like this:
username_assignment7.m(example: bjs5332_assignment7.m). Your submission must be a single .m file.
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Problems:

1. Three important equations from rigid body mechanics for an inertially fixed system are:

H=1w (1)
Tt = 3wl w= 3w H @
and
_ Huw
cos() = Hla] @3)

where E is the angular momentum vector, l is the moment of inertia tensor (a 3D representation of

moments of inertia which, for our purposes, can be treated like a matrix), T}.,; is the rotational kinetic energy,
W is the angular velocity vector, and @ is the angle between the angular momentum vector and the angular
velocity vector. As seen here, - is the dot product operator.

5000 0 0
Consider an inertially fixed system where _I = 0 5000 0 kg-m? and

. 0 0 9000
w=1[02 04 23] g

Disregarding what the specific coordinate system in this problem represents, calculate the angular momentum
vector E , the rotational kinetic energy T}, and the angle @ between the angular momentum vector E and

the angular velocity vector &.

Print each of these with a label and a unit. By virtue of how the dynamics work out, you will not need to
consider a quadrant correction (e.g. using the atan2 command or other mathematically-equivalent
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approaches) in this problem. Remember from mathematics that radians are fairly flexible units that disappear
when not otherwise needed to demonstrate an angular unit set.

Note: A useful command to calculate the magnitude of a vector (known in mathematics as the Euclidean
norm) is the norm command. If x is defined as a vector, norm(x) will return the Euclidean norm. You may
review the help or doc pages for more information about this command.

. The specific angular momentum vector ﬁ of a satellite is given by the expression
h=rxv )

where T is the position vector of the satellite, U is the velocity vector of the satellite, and (in this context) X
is the cross product operator.

A different satellite (from the satellite in Problem 1) has a radius vector = [1150 9700 —2400 }T

kmand v = [—6.49 —1.28 1.65]7 km/s.

Disregarding what the specific coordinate system in this problem represents, calculate the specific angular
momentum vector }_l of this satellite, printing the result with a label and unit all on one line.

Note: Remember that the transpose operation (T) interchanges the rows and the columns of a vector, matrix,
or array; taking the transpose of a row vector, for example, transforms that vector into a column vector.
Printing matrices as a row vector but with the notation "transpose" is a common publisher's technique of
conserving space on a digital or physical page.








