
2.087 Differential Equations and Linear Algebra, Fall 2014 
 

Homework #5 
 

Date Issued: Wednesday 8 October, 2014 

Date Due: Wednesday 15 October, 2014, 9:30AM (bring hard copy to lecture) 

As described in the course policies document, this is one of 5 homeworks you will 

complete in this course.  Each of these count as 6% of your total grade. Full credit can 
generally only be earned by showing your work.  This often includes making clear and well-
labeled plots. 

1) (20 points)    

 

2) (20 points) (20 points) Confirm that the equation 
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is satisfied by the whole family of solutions 
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x  .  Further, confirm that 
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is the null space of the matrix, that is, confirm that 
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3) (20 points) Find the complete solution to these ODEs 

assuming intial conditions y(0)=y’(0)=0 
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4) (20 points) 

 

5) (20 points) For the system depicted below 

 

a) (5 points) Write the equations of motion including state variables x, Q, and any derivatives of those 

as appropriate. 

b) (5 points) Consider the case k=100N/m, m=1g, M=10kg, g=9.8m/s2, and R=1m.  Given initial 

conditions x=1cm, Q=15deg, carry out five steps of forward Euler solution of the equations of 

motion with step size Dt=0.1 sec. 

c) (5 points) Write the linearized equations of motion about the equilibrium configuration x=0, Q=0 in 

the form  
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d) (5 pts) Determine the eigenvalues of A and comment on the implications for stability of the system. 
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