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L (25 points) Solve the equation system below with initial conditions by steps (a) - (C)

= 2z(t) — y(t) whth z(0) =1
x(t) y(0) = 2

(a) (5 points) Show the second order equation that is satisfied by y(t);
s equation;

&%)
y'(t)

(b) (5 points) Show the corresponding initial conditions of thi
(¢) (10 points) Solve the function y(t) from the previous step;
(d) (5 points) Solve the function o(t).
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2. (25 points) A 0 a0 2
4. 4o | 8) A 0.1-kg mass is attached to a spring havilig @ gpring constant 3.6 kg/s".
['he H‘\'H((‘H\ 18 allowed to come to rest 'hen the ma 18 glver a harp tap HH[)HI“HV;
Let z(t)

of 0.4 m (f there is no damping present.

{

an instantanecous downward velocity

be the displacement of the mass al
(a) (5 points) Show the differential equation sat isfied by z(t) and its initial conditions.

(b) (5 points) Solve the function z(t)
(c) (5 points) What is the amplitude of tl
(d) (5 points) What is the frequency of the motion?

(e) (5 points) What is the phase of the motion?

e motion?
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N 3. Q5 POillTS) Solve the following differential equation by steps.
y"' + 4y + 4y = 5e —2 4 2sin(2t) + 3t + 4 (1)
(a) (5 points) Find the general solution to the associated homogeneous equation.
(b) (5 points) Find a particular solution yp, (t) to the equation: ' +4y +4y = ey
(c) (5 points) Find a particular solution y,, to the equation: y" + 4y + 4y = sin(2¢).
(d) (5 points) Find a particular solution y,, to the equation: Y + 4y +4y =3t +4.
s — (e) (5 points) Find the expression of the general solution y(t) to the equation (1).
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4. (25 points) Solve the general solution of the following equation by steps.
Y +y +y = 2tsin(t) (2)

(a) (10 points) Find constants A and B, such that the function z(t) = (At + B)e®
solves the equation: 2" + 2/ + 2z = te™.

(b) (10 points) Find a particular solution y,(t) to the equation (2).

(c) (5 points) Find the general solution to the equation (2).
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