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-/ .. Consider a spring-mass system. The system is initially at rest, or x(O)=O, and 
1. 

x(0) = 0. At t = 0 a force p(t) = Psinot is applied to the mass. The equation of 

motion for the system is m i  + kx = p (t). When the numerical values of m, k, 

P, and o are given as m=l kg, k = 100 Nlm, P = 50 N, and o =  5 radls, 

determine x(t) for t 1 0. (1 5 %) 

3. . Solve the system 

(D+2)x+3y = O  
d 

3 ~ + ( ~ + 2 ) ~  = 2e2',whereD =- 
dt 

uO , . Find the eigenvalues of the matrix and, for each eigenvalue, a corresponding 

eigenvector. Check that eigenvectors associated with distinct eigenvalues are 

orthogonal. Find an orthogonal matrix that diagonalizes the matrix. (15 %) 

6 -. According to Newton's law of cooling, the rate at which a substance cools in 

moving air is proportional to the difference between the temperature of the 

substance and that of the air. If the temperature of the air is 30' and the 

substance cools from 100' to 70' in 15 minutes, find when the temperature 

will be 40'. (1 0%) 




