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UCLA Math 33B-Exam #2-Winter 2015

1. (12 points) Consider the first order ODE ,
1 dx

(a) (4 points) Find all equilibrium solutions to (1), and for each solution mmﬁmgﬁm éwﬁw@.

it is stable or not.
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(b) (4 points) For the solution, z(t), to initial value problem defined by the initial condition 1__\
z(0) = 0.5, determine lim,; ., z(2).
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(c) (4 woﬁﬁmu Now find an expression for the general solution to (1).
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2. (12 points) Find the general solutions to & 3

(a) (4 points)
-7 — 12z =0
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(c) (4 points)
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3. (12 points) For each of the following differential equations find the general moww%s\
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(c) (4 points)
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4. (12 points) Given the differential equation,
(% + 1)z" — 2tz’ 4+ 2z = 6(2 + 1), | (2)

with homogeneous solution,
zp(t) = Cit + Co(t” - 1), (3)

find the general solution to the non-homogeneous equation (2).
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5. (12 points) Consider a spring-mass system used as the suspension on the wheels of a
motorcycle. Assume that the mass of the motorcycle is 200 kg, the mass of a hypothetical
rider is M kg (so that the total mass on the spring is m = 200 + M kg), the spring constant
is k = 400 kg/S?, and the damping coefficient is pz = 800 kg/S.

(a) (2 wnwEdmv Write down mb ODE mmmnﬂ_uEm this system in terms of m, p and k.
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(b) (6 points) What is the maximum mass, M, of a rider so that the rider never experiences

oscillations?
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(c) (4 points) Find the general solution to the damped harmonic oscillation for the mass, M,
you found in part (b).
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