
Math 39100:Mar. 15. 2023.LECTURE13

#3:Monday, Mar 20 (lection 3.5).

$3.6 cow.

Cont, from lasttime:

u=- 4(t - xxt)) +a

=- 4t + 2 Sin[2t) +C.

v=st =facossetsat
edenities

= 4 (tact). (ecos2t-1)dt (i) sin(2x) =2sinxcosxI (ii) cos(2x) =cos2x-sin(x)
=4(2. costt =cos2x -(1-xsx)

- 4Stance) dti
=8(sinst) cos(f)dt +4In/cost



let=sin(t)

du =cos(t) dt

=8 Seedz + 4 (n) cosse)/

=4x2 +4(n)ca(til + C

=4 sin(t) +4 (n)cos2+)) +C2
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+4 sin(t) +4 (n)(09(+)1 + (2) Sin(2t]
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Identities:

&

eK:i) Sin(2x)
=2sin(x) cos (x)

ii) Cos(2x) =cos2x - sinx

iii) cos"(x) =I (1 + cos(2x))

in sin" (x) =I (1-cos(exi)

-

3.8 Applications of2 order D.E (spring-mass
problems).

We want to model:
-

ay" +by' +cy =f(t),y(0) =

y'(0) =

1 =natural length of
the spring

=Equilibrium position

L =length spring is

Stretched

letUCH)=position of the mass (position function (



ult) =velocity function

z(t) =acceleration function.

A
-

↳
I

Fg =grativational force -W =

Mg
(Hooke's)

Fs=Spring Force - Fs =-k1, K=Spring
42 Fs = -k(L +u) constant

&

Total elangation
0Mg-k1 =0

Fo=damping force -> Fa=force.
So,

-> called U
F(t) =external force Fa = -r

By Newton's 2M law:IF =

ma

IF =me"

mg +
- k(L +u) - We +F(t) =me"

my - k2 - kx - 2x +f(t) =
mi"

e
④

-Ka-Wa+ F(t) =onz"



=>ma" + un' +ku =F(t)

↑
Describes the motion ofthemass.

U(0) =initial position of the mass

I.C. S z(0) =initial velocityofthe mass

How to Find m, K, WI

Use

m:W =mg
=m =Y, 9 =9.8 misec

a 32 fHsec
k:W =kt=k=

r =2:Wefee

areunit,an
im -> m

9 - kg



W L

" +(x +frxx =F(t),x(0) =bin=Ift
v'(0) =0 (released)

w =y/b =m= ( =32 ft(xec2)

m=I =

② =2i= k =I =4 =

r: e-f

↳

tu" +2x +24x =0 since external
I

force is not

mentioned.

u(0) =Ift

2'(0) =0


