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1. A 0.5 kg mass (4.905 kg weight) is suspended from a spring, stretching it 0.22295 m.
Then the entire system (weight and spring) is submerged in a fluid that imposes a drag force
(N) of 2v (v is velocity of the weight), and the system rests in the fluid. The mass is then
pulled down 2 m and released. At the same time, the entire system is subjected to an
external force 4cos(2t). If buoyancy is neglected, describe displacement of the mass as a
function of time.

2.:Consider a system
X, =X, — X, +4x,
X, =3x, +2x, - x,
X, =2% +x, —X,
Such system can be represented by a state space form as X = AX .
(a) For convenience of designing a controller, this system must be converted into an

uncoupled system )? = AX. Show the detailed steps of finding such an uncoupled

system. Also find the new converted state variable X .
(b) find 4"



3. A simple suspension system has parameters m=1, k=6, and c=5. ThlS suspension system

t? 0<t<1

is subjected to an external force f(f)=<1 1<t<4.

0 4<¢t K g 5[73; C
- (a) find Laplace transform of this external force;

(b) write the Fourier cosine series of this function for the interval 0<t7<4.
(c) what values will this Fourier cosine series converge to in those periods?
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(Ix" cosaxdx = —sinax — — Ix" ! sin axdx, Ix" smaxdx:———-cosax+—!x” ! cos axdx)
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