CSUC Spring Term 2020 Physics 204A  Portfolio Problem for Week 10:
Solutions

The scenario we start with is a block of mass m sitting on a wedge of mass M and the whole is on a board
which sits on a scale attached to the floor. We begin very simply and then start removing constraints ...
each time asking what the outcome will be.

1)

2)

3)

If the slanted surface of the wedge is frictionless but the wedge itself is firmly attached to the
board ... and we release the block, we now ask:

1) What is the acceleration of the block down the wedge ?
2) What does the scale read as the block slides down the wedge?

Suppose now that the slanted surface of the wedge has a kinetic frictional coefficient y; with the
block. If we release the block, it still slides down the wedge, but we still ask:

1) What is the acceleration of the block down the wedge now ?
2) What does the scale read as the block slides down the wedge now?

Suppose that we now remove the friction on the slope but then we also remove the friction
between the wedge and the board. If we release the block, it still slides down the wedge only now
... the wedge moves to the left on the board too! We examined something like this in class.

1) What is the acceleration of the block now ?
2) What is the acceleration of the wedge ?
3) What does the scale read as the block slides down the wedge now?



s RIE

b
A A W\\D\ 19\
&

e

| r

l

= o
) osoie sy N S e
EN VAN S
B a T B d
; /'“"!isg:z e h
I 0
i |
F‘_TL-Q» L/Jé'CLQd ok.er{.r ll\l | = M~ €D cwv{& P/,(, S S
% l’[/L_Q Lot (i .&Ké’/v‘(/ oy Nl tﬁc'é

= Wl N -, - eats e
(ﬁ‘ o5 p) * | l
1 -
i}\) - Mz~ \PLC\QGKZB Sl o \

—

, N
rﬁ_ﬁpfd:‘\r :r C[g(w-a—zp 4-(7 ‘%,Cﬂ d"dd—é A/




: FTL@ Ql..ouén wa}-.i ,fdvu, Caw/y\m‘(.; N l(«té w@iaﬂ

e g c

: ¥
i M%; o ‘\llcdfa Gk F}( C_(j'fﬁ?

s / Hs + MAQ-.NZE—) + il WAL LarD XY \
5 d d 7 =

= “(H r v eit"® * L¢ un gof2 - o } =

VA = i

b vl e (e vpond fon fo Ll gl ]

T/u: MCCQ Oééa.«& wL e, =  uc v—a‘ =/ Wt caiD

e

o /- "
£ S O /,g?ccr@)




E(ocfc Q?) vk @ & Ni =

l RS e “?‘N‘a@f;)

J J

s

Jedfp Z\ H A i*'\\,ﬁl’a
| d = '

N N

2 O;HAM-’**Mq‘*'\J_IGG?’a + N

§7 § ¢ z

gl‘v\u MA = We G
%

_———

\A‘H_\/;_:—Wk\/

[

N HAA S eeea




7 A
T

agei e

Sl = ‘}(CL-ULE)

AT )

Q

—

B i "~ J:amﬁ&)
A\L i H/




b

T el
k= 4R i
Qo l‘ (]jt‘«-\':}-\'\‘cvv\,a _'-:- —-Mﬁ*‘\h@e‘?a
N, &9
g
— v Y o = at e N opay
o i J

g eat 8 =Ny T TN
J G 4 ]
| 7
el Cer O o [\)}@ﬁge
e ————
o U T
| H

" he See wershe N, = Mg 4 N eoss




e
e o /l@""““’“i . L_.. ., easd
A S "%&1’9 : 1—:“:%@‘9 o

\ | e T
\\-
i /CNSQ";‘J'/JlmeQ,LD)'F&‘ISL \
|+ ‘ﬁ-ﬁa < : - .
- LN i R
T s S
== | g 59 WEE e i s




mé IO amtfeter — e5c0ef 3 ‘DeéJQ‘V
: f [ S N j/

A~
30 | A
i | / Nl'
| R s L
= S —
v q=-a
i by = g
! - /@ Lo, 5
E "‘Nl// ‘ N = yrov i J}é\'w
74 52 =% 7
e
1’@5 \\
-
f 4 ~
Mg X .
: S
v
Foves | in o S)gszzm .
< &

¢

] P e vy o é BN P /)

Glar =~ = J@Wo—a En, 1]




X

| Ao Wé NW{M} 2“({ La,o\r . w*‘fé nee EM‘Z

fo\!". 605& A

T 0l N = N pesiliie easn lode

/UZ___'? /M?_/ «
)
Q J(M@LL; N{S"M@
o (MA, = -N e
g
3) P A — l./l./L&{‘ 2 t\]_édga
¢) 21»4\#\.,;0:'\('—?*’[ - N, cogo

3 i

Nelice A = (S + Ntwo <—  scale mvadir

N d

ZZ 634 Mﬂémc"\lms 7 & A el A/, 5 ’\)ﬂl
= 1% = % o 3 7 =7 /

W e =

i v --.gw{mé 4 ﬂtgw;g,;u )

7

Lo ol %/m«f“ did _ope sole Tl /wjg-nm g




| ?g}-"@ (jfou:é‘
7

.4

"Oé m“w’k&?}%/p wd@é d-"'c{m“]/ ueove /
e J _

-T/Z*f LL‘—L“W# WAASS A 4"”‘0{‘ /(sé (obey laeon, —/4_,, é‘dz}“"{
a 7( a.bt-Qéa ) O

J- KRe — —

la = (&l ess o "\

S i a’ﬁ* = i ‘71611/\.{&) = "// B 01455 Dl 3 Qé,’r..«..za/'ﬁa\q_
| Oy L )
!ow—.[ miavr . A /\é\; b i
%c—:c.wg-e, {C_e w@dq;& % N ™ sEme - T
S tos s Ml 4 Z/L@ \\\
Mgl | Qloesvxt 'Ouwu( N \\
do wwn, i@{a.@ skoq'pe e \ \\ |
.c:u\a\té'ii S l \ \&\
b Y i
F—\_“ j::a (/4 = LM i v \ \ \
R
f_ﬂ%ﬂ s Yoy \\\ l
adl-A X ' \\A{ \
L
NS
:jfxf draon {4@ L«J@Q/<‘€ &/ (oo Yquu-:, B g ‘ZC_Q i

/s a,/ /4@ "dm WQ tobe :2(¢ rf '{C_z G#M




. :

( Lﬁ-'adcou_r'/z, A‘ZL—‘ - - 'l(cwg&)

= & A X

il 28 - dens
g4 %

éu.,/ a)a‘a\z--- Lo€ ool ey = HA;@ \_/S W(JZMNP’)

Xy VUL(U'V e &(/(.\/; e SR et
b = - MM AKX
/
P i
= A == :
Q_} A e — ‘}Z&Lk@

AR
3

/\’3-; *—‘//"L%)Tzama) 4 x

Teelte el
Cfa«uue.cé;c:hj

— o, = — ( = %) %qma) Ct

d '_ x

. . : 7/
o o = 2 f o
/ Zm i Qe 5 - (\gc&Jcm n/

e pidifiedl v sinee 1 < 6 ol i wor

== Ll “ Sese ert i ’




&

d‘o{\ﬂz ,{
tr:()o 5t T “'“l

Selee! (Ml five eguctice) |

. e
SR Sord C= P
— e Aeadh o
9 A | B
Y, i Sl
NL__ = @(JS‘_-Q s
: L
R = = () fees o
d : s
M s -
I~ z

i . FlT T T cySP
| 0 i e

A ng’“?, S




sl % = Bt o lod [oie

g pwie et vof;f&;-v e beall) i 2L

PR W e

-

f PR Eoe” flsw
L s G
qu — R B C—-‘ ¥~ ? _) [ e ozt ol — IR
U 0 2y, AT e d
BN
! v
A

/

L4 : _ ‘
C}"Zé “’TL% a,éé ()ecM ‘(.d‘? f!)?sveu;*’“ C“’C’"ﬁo‘;" '

__’73/- Lom ks




