Math 330 Differential Equations Fall 15 Midterm 1b

Name: Seluhiou s

e [ will count your best § of the following 10 questions.
e You may use a calculator, and a US Letter page of notes; you may write on
both sides. No cell phones.
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(1) (10 points) Sketch the flow vectors for the differential equation

dy N
Find and sketch the family of solutions determined by this equation.
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(2) (10 points) Find the general solution to

v’y +tanz = 1.
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(3) (10 points) Find the general solution to
"y +ye® +1=0.
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(4) (10 points) Find the general solution to
¥ +2zy =0.

2.
ey g xt

in (ﬂﬂh“ﬁ FHO'Y)V

T

e

ex\jl+ ?:)(@,13:Q
(e*y) 2w
Qizj % C
9-



(5) (10 points) Find the general solution to
y' — 6y + 9y = €.
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(6) (10 points) Find the solution to

€T

Y — by =22
which satisfies y(0) = 1 and stays bounded as z — oc

Sol\e U""’(‘J =0 ij e e ™ (”7\1“(> =6

iz 6\" b (?"fl'>

s c]e,u“{— Cs €
udov  sdakvan = Az ” s
i L
Y= A" — e
. . z B
y's 2UACY A 4ARe

x

X

58 > ¢

2 f'qA—% 4AC ﬂtf}’nc] -2 e T
e 2 ~
s e )T qe =Y 7‘119, ¢

Skuab M =7 C‘-ZO

—~2ac e

!
lD(‘A:\ Z Cz’t‘ 77C1’:l lj: < ""EI%



(7) (10 points)

(a) Find the general solution to
zy —y=0.

(b) Find a particular solution to 2y’ —y = 2% o« # 1, by looking for a
solution of the form y = Az®.
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(8) (10 points)

(a) Use your solution to the previous problem to find the solution to the
initial value problem

gy —y=12% y(11=0, a#l.
(b) Solve
zy —y==, y(1)=0
by taking the limit as & — 1 of your answer to (a).
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(9) (10 points). You jump out of an aeroplane and fall with constant gravitational
acceleration g. Suppose you have mass m and the force of air resistance is
equal to your surface area A times your speed. If y(t) is your height above

the ground, show that your equation of motion is
y' = —g——y.
m
If you start at height y(0) = 0 with velocity y/(0) = 0, find y(t), and use this
to show that your terminal velocity is —mg/A.
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(10) An unloaded spring has length 40cm, and is in equilibrium at length 50cm
with a 1 kg mass attached. Suppose there is a damping force equal to k times
the velocity. Derive the equation of motion for the spring and show that the
long time behaviour of the spring always tends to zero velocity.
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