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King

1 .
2 w

= 2πV = 88045
-

: x(t) = 5x 10-
* [micos(880%) = use xit) to fuc( +)

, alt)

X = A at += 0
,

x = 0 at cos(8801H) = 0

800t = Fla

= into S

~ (t) =
- 5 x 10

- 4
. 880π(im(880+ +)

max v at x = 0
,
+:t

: Nuax 5x10-t - 800 .2) Plug
in

=
0 . 44 it ms - i t8ms-

a(t) =
- 5 x 10

- 4
. (880m) cos(880+)

max a at turning points ,
e . g . += 0.

L

: Kamax) = 5 x , 0
- 4

. (880it)

= 387 . 2 ms -
Z

=inexio" ms

1 . 3 If platform accelerates downward too fast . 1919 . 81ms2

then anything resting on it will lose contact . I need to

find max I s . t . 19 = 9 .
81ms "

a (+) =
- 0 . 2 [m] . (2tr) cos(2n+) .

X = A at t = o
.

i max (a) also at t= o

(a(t)) = 0 . 2- 4π - r" . 11981

vo =
1 . 2424515-2

:max= 1 . 11 He



1 . 5 k = +00kgs ,
m = 0 .Ling

=> W =F = 23 . 09s
+

-

a) T= = 2F = 0
. 2721s

k = Emr=-0. 75 - 0 .
5 = 0 . 093755

0 . 04 [m]

v = J kxdx = = kx
+ / %*

"

= E - 400 . 0 . 096 = 0 . 325 S self explanatory
=

Since E = K + V
,

we can sum the above values to get total
energy !

E: 0 . 413755 = lat

·
-

(x(+)) = Acos(q) = Acad = 0.am

Iv()-wAsinutip) =wasid = 0
. 50ms-

manipulate to get rosp+ si-o

A cosd = 0 . om! As =
e . 50ms

-
I/26 . 093" = 0 . 02165m

-

I

↑(sint) = 0 . 00206822m2 => A = 0 . 04548m

X(t) = 0 .04545c0s % = -0
.

0 +

=> cost = -0 . 8195

↑ = accostosiai)=grad

=0 .
045 cos (23 . 1 + + 2 .2)



1 . 6 11/ fromclassmoters

Ed F = ma =m =

mg
- m(0 + x)

-

EsY :En mg = mor =hol" - kx

Fg
=> ma = /

11/1/
-

FTTF mg = zkol because h

springs are pulling it
up .

~

Es
F =

maimingx similar to above

11// = => "= 24ym

↑ Fs in series
,

both
springs

stretch
. Tension is

Tes
--- equal in ....

↓ Fg ol
-------- F = k

, x ,,
F = kaxz

k
,

= kz
,

X ,
= X2

=> ol = x
,
+x=+

or-F= total
spring force

from above : mg = K

F = ma =m =

mg
- E( + x)

g.
20

-w=m

a : m
=

3 : w= : Natio is indeed F : 1 : E
1 - w=



1 . . 1 a) F =w==-

== 0 for equilibrium

=
=

b) small disp= Taylor series

from class votes : useInd derivative term

~x = xe

plug in part a)

-
-
=

- 18a -5()"

= - 3- (b)"
= -36a()")

=
- k

F =

m- -Ex,)



Psat 2 alls fort
[F] = Legis

->

:
F

[A] = m
2

use dimensional analysis

[P1 = kgm- to get equation for

[g]= ms-2
buoyancy force.

[Apg] = legs
=> [Apgl] = Rgms."I is part in water

.

Hence
, Fb-Fg = my-Apgl = 0

mi = mg-Apg(l+x) =mggl - Apgx

nix-Apgx ==-
,
w

b) mx =m multiply both sides by
volt = dx

=> mudu = -Apgxdx
2)Emul =d-Apgx") autoduiatives

.

Em +

Egx
= cost = Total

energy
: EntAp

-

KE PE = EApgx"

18 [s]x[g][mil [ms-2)
immediately ,

we see that there is nothing to cancel outkg,
s it seems mass is not used from the remaining

values
,

if you
cancel out masses

,
all you need is to multiply

5-2 by 3 ,
i . e . V =I

.

= B=n

2 = 0
, B = 1

,
v = -

,
TaMg=

1 . 10 : I I : M

T = wxF = Lx - kLad (= 0)

=

- k70

* = -ex=



1 . 12 KE of spring
: am = Adl is mass/length so integrating gives mass

2

a) a)k = Edmv(l) ,
self explanatory

~(1) -Vend , parts of spring have diff.
v -

=>Jak-de
- -Vend"

,

where vend = 1 of mass
M

.

Hence E = k+ 0 =(m + M(s) v + E*x

6) = (M + M(s)v + kx = - P= = Fr and we want F

=>Mw
((x) =+kxv(A) = =kA-

K :Enforce

-= -k = v(A) - v(x)

tur"= u(A) - v(x)

= v=
b)dx = v(xd+ = dt=

=(at]=integrate from 0-A

& multiply by z ba-of symmetry. Then

multiply by 2
again

for a full oscillation
. =
=



c) v() = xx
,

v(A) = 2A"

= = 3
3 = * d3=

T==A

·
-

: TC A - ak inclep of A .

n = 2 : no dependence
n = 4 : TxA

+

m= 6 : T<A-2

i



Pset 3

2 . 1 Fa = -bu
.

Find critical damping condition

b = my
. m = 2 . 5kg · Amax = 0 . 00m

mg
= (kx) = 2 . 5 x 9 . 8) = k . 0 . 06

=> k = 408 . 75 Nm-

w .-= (condition fr critical damping

=> zak = b = b =2.x408 .
25

= 63 . 9 kgs

2
.
6 w = w- Q=. very lightly damped t wor

fractional change : F

: =wo = vol-oW

change
2 .7 assuming

b in both are equal ,

Aluminum :

An = A
.
Mirt => Mn(t) =

-Ham

Brass :

Anto e =h() =
- btzm

-
-en) = en(05) =

0 . 2202

=> An = A. . e

-0 .2202

: 0 . 8 Ao
.



3
.

15

a) w .
= It = ze - 256 = 51

= q == 2320

(htrapati== en = v = lu2

b) W =
= 10244 = Q - 4640

-
3 .16 + for I cycle is =*
a)

x(t) = Asm(2= rt)

x(t) = 2π -Acs(zirt)

x(t)=4Asin(z+ +t)

Yo Y

= "-+
= 1-bin(zirt)t

=
8

-results
=> E Lost = Enter

b)= E= when v = 0. k = ma. = Metic vi

=> E
,

= [mtv2 .Asi(zirt)
-

= p=me = 1 when v = 0.

x - Vt = l- t=-nz
. T = - = N =E - t oscillations

.

N:xlu2 . Y= In 2

d) v = 5x10" te (yellow)
plugvalues : O = 51 million

,
t = 1

.
12 x 10.



coding : please read comments on

my
code : they explain what I am doing

1

b)

c

i)



ii)

d) By looking at the graphs ,
we can obviously see that

when O
.

= 0 . 1
,

the approximation held. The lines overlap
But 8-1 , obviously not. For O- 0 . 1

,
the y-axis

of the residuals graph is in units on the scale of

10-4-10-9



2.

al

i)



ii)

b)

↳ Po = 90
·

In both cases
,

we see a slight discrepancy bo the

blue an

orange Lines
,

but it's much more pronounced
when 00 = 90 :

At 80 = 100 ,
the approximation once agan

almost lined
up

perfectly


