Math 33B Midterm Exam 2 - Pa.ger2 efvﬁi‘

o'(t) = 22(t) —y(t)
y'(t) = z(t)

(a) (5 points) Show the second order equati
(b) (5 points) Show the corresponding i

(c) (10 points) Solve the function y(

(d) (5 points) Solve the flmctlon a:@ :
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2. (25 points) A 0.1-kg mass is attached to a spring having a spring constant 3.6 kg/s?.
The system is allowed to come to rest. Then the mass is given a sharp tap, imparting
an instantaneous downward velocity of 0.4 m/s. If there is no damping present. Let z(t)
be the displacement of the mass at t. :

(a) (5 points) Show the differential equation satisfied by :c(t) and its mitml co itions.
(b) (5 points) Solve the function z(t)-. ; = s : SR
(c) (5 points) What is the amplitude of the motion? i

(d) (5 points) What is the frequency of th motion?

(e) (5 points) What is the phase % Lhimee - . 2
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3. £25'points) Solve the following differential equation by steps.

/w y" + 4y + 4y = 5e~% 4+ 2sin(2t) + 3t +4 o)
/ (a) (5 points) Find the general solution to the associated homogeneous equation. -
(b) (5 points) Find a particular solution yp, (t) to the equation: y’ + 4y +4Y = g
(¢) (5 points) Find a particular solution yp, to the equation: y” +4y' +4y = sin(2t)-
(d) (5 points) Find a particular solution gy, to the equation: y” + 4y +4Y ‘= 3t +4
() (5 points) Find the exprepsion 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.

4 it
(a) (10 points) Find constants A and B, such that the function z(t) = (4t + B)e™

solves the equation: 2” + 2/ + z = 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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