MATH 250 Quiz #4 (FaLL 2020)

1 A }1 kg mass is attached to a spring with stiffness 8 N/m. The damping constant is
N-sec/m. If the mass is moved 1 m to the left of equilibrium and released, what is the equatio
of motion, and what is the maximum displacement to the right the mass will attain?
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The initial value problem is
W'y +8y =0, y(0)=-1, y(0)=0.

The auxiliary equation can we written as 2 4+ r + 32, which has solutions r = :I: va=t 12 Y220y, and
so the general solution to the differential equation is

y(t) = e t/? (c1 cos Et + ¢y sin ‘/57775)

Using y(0) = —1 we get ¢; = —1, and we then find that

Co cos\/ﬁt—i-\/ﬁ

Y (t) = —te 2 ey sin YAt — cos VA1) 4 ot/ (V12T sin

). ()
Using this and the initial condition 3/(0) = 0, we find that ¢y = _ﬁ’ and thus the equation
of motion is

V1aT4) (2)

y(t) = —e "?(cos ‘/ﬁt + \/ﬁ sin

Maximum displacement to the right will occur at the first time ¢t > 0 for which ¢/(¢) = 0. Using
equation (1), ¢/(t) = 0 implies that

sin(ﬂ)—O

which has as its smallest solution on (0, 00) the value t = \/21”77 At this time the displacement
is, using (2),

y(F) = eV R 076 m

2 Find the interval of convergence for
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Using the Ratio Test, we find that
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The test concludes the series converges for any x such that 2?/25 < 1, or z € (=5,5). If
r?/25 =1 (i.e. x = £5) the test is inconclusive.

If x = —5 the series becomes > 5(—1)%""2 but since lim,, o, 5(—1)3"*2 # 0 the Divergence
Test concludes that the series diverges. If z = 5 the series becomes Y 5(—1)"*!, which again
diverges by the Divergence Test. Therefore (—5,5) is the interval of convergence.



3 Write
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as a single series.

Reindex to get ™ in both series:

o0 o0
E Ne, 2" + E 6¢,—_ox
n=0 n=2

Throw the first two terms out of the first series and add to get

2¢9 + 3c3x + Z [(n +2)cpao + 6cn,2}x”.

n=2



