MTH 211 Ordinary Differential Equations
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MTH 211 Ordinary Differential Equations

* A rock falls from the top of a cliff and hits the ground at the base of the cliff at a speed
of 160 ft/s. How high is the cliff?

— =a(t)=-g=-321t/s* so u(:):J. %z‘[ -32dt=32t+C

v(0)=0,s0 v(t)= 32t and v(t)=160 whent=5

s(t)=‘[ %zJ‘ vdt:I[ 32t dt =16t" + C

s(0)=0,s0 s(t) =16t and s(5)= 4001t
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* With full brakes applied, a freight train can decelerate at a constant rate of :} m/s* .

How far will the rain travel while braking to a full stop from an initial speed of 60 km/hr?

First of all —lmfs2 =—Lkm/b and 60km/h = _Lkmfs
6 60
d | 1 1
& - at)y= ———km/s s0 v(t)= ———dt=———t+C
dt 6000 6000 6000
1
vﬂg—sovr— —, and v(t)= 0 when ¢t =100
(0) () 6000 () |
1 B, 1
s(t) = vdt = t+ 5 dr;i t"+—t+C
6000 12000 60
5
s(0)=0,s0 s(t)= — “+—r and s(100) = =km
©) @) 12000 60 ( ) 6
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we can mcogmze" Thus, in any case, we pass '

ilal to its integral by a simple inspection; and the su
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e Find a general solution for each of the following directly integrable equations.

dy

a. 2 = 458 b. & = 20 %
dx dx
A% AY
e x4+ /x=2 d Vx+4%2 =1
dx dx
e dy _ x cos(x?) f. y _ X cos(x)
T dx Tdx
x—(x2—9)ﬂ h 1—(x2—9)ﬂ
& o dx ’ o dx
1y Iy .
i 1 = x2—9(—" J- % = sin(2x)
dx dx*
(12\‘ (14\,
k. — — 3 = I. —_— = l
dx? o dx*
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If a child walks in a straight line and pulls a wagon attached at the end of a rope, the
wagon traces out a curve called the tractrix. It is the same curve that is traced out by an
airplane as it chases another airplane moving in a straight line. Tractrices also occur in
many other areas of applied mathematics.
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dtri,|f

A

Ay

[

b

1111111

}.._(x_b)%=-|. \/1+[y'(s)]2 ds
0

_dy 1 _x) ( 5] ing for »
w(x) =" = ((1 b) 41 b and solving for y(x)
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® Solve each of the following initial-value problems

g X

C D4y 100 with y(0) =4
dx
1,
x+62 =1 with y2)=10
dx
dy  x—1 ) ' .
o T T with y(0) =38

I’.
a2 2= U with y(1)=6

dx

. cos(x)? — sin(x) = 0 with y(0) =3
ax

dy B

. (x*+1)— =1 with y0)=3
dx
d*y - :
o +2 = Jx with y(1)=8 and y'(1)=6
ax-
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F = Fgrav + Fair

Fair(v) = —YVv

where y 1s some positive value. The actual value of y will depend on such parameters a
object’s size, shape, and orientation, as well as the density of the air through which the obje

moving.
F = Fogoy + For = —98m + yv
F = md—v
dt
mccll—;) = F = —-98m + yv
dv

— = —98 + kv where « = 4
dt m

So, let’s assume that we have a mass of 2 kg and that y = 0.392, then we have

dv Let us now pick different values of v and compute
—=-9.8+0.196v the slope of the tangent line for those values of the

ds velocity.

. .
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