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Problem 1 (40 points):

As shown in Figure 1 below, three blocks of mass m, Zm, and 3m slide along a '
frictionless horizontal surface. The blocks are connected by identical strings of

negligible mass, labeled 1, 2,and 3. The block-string system 15 sliding In the ~x
ime-dependent tension force of

direction at constant speed when, at time t = 0,at
ring 1. For times £ 2 0, the velocity

magnitude T'is applied in the +x direction to st
vector of any point on the block-string system is found to be described by the

function

i(t) = (at? - B)i

1

-

:’:r‘:':ft:han;l B are positive constants. For this problem, you can assume that every
el e lock—s_t_r;pg system moves together and that the strings connecting the
are stretched out to their maximum lengths for all times ¢ = 0.

Figure 1




Part A (10 points): Determine the acceisration vector of any point on the block-
String systesn as a function of time
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Part B (10 points): A specific point of the block-string system is found to pass the
origin at time & = . Determine the position vector of this pointasa function of time.
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PartC (10
block-
and B.

2 ' i the
points): What is the tension magnitude in string 1 at the llm::r-.;::::f ”;’ .
string system is instantaneously at rest? Express your answer in te )




Part D (10 points): Whatis the tension magnitude in string 3 at the time when the
block-string system is instantaneously at rest? Express your answer Initerms of m, a,

and .




pmhlemZ(mm):

A daredeyi .
another. ;1 = 2 ‘;_w 32 m:mjﬂ}mmch mm fr'om one ‘incline to
length LandShoan“n ;Fl'f “@w_‘%@mw& identical, hzvmga base
The % Sngle of ay= 45", The horizontal distance between the inclines is 2L
medalede_ ‘ﬁMMMama&Mfm of the incline on the left.
hey WMd&hMMmBHLMpMOrmuconnemd
‘m@d&maﬂﬁymm@td-mstWhen the
Wsr&mhmtmmm&epbﬁomand
dﬂaduﬂupﬂmhhﬁﬁﬁemympd&ehﬁe,t&;ﬂaﬁmisﬁopped
W.Migﬂzmmwmduewgraviw is g.

For this problem, you can asseme the Sollowing
~ T&dﬁuhvikhﬂhtbmympdﬁehdimatthe same speed
thtth#ﬁ.aﬁs'ptheﬁeiismedmdﬂmly‘

*  The size of the pltform & neglisibie with respert to the size of the incline,
such that the distance thor the plarfiorm travels can be approximated as the
sntire length of the inrlise and e heighr from which the daredevil is
unched can be approsisceed o e heighs of the incline. R
The friction betwees the pltfwrm aud indine is negligible. 0 "
The moss of the rope = paliley and the Siction of the pulley are negligible.
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Part A (10 points): What is the minimum Spee d with which the daredevil must be

s of the incline on the eft side in orde

launched from the ti P LNE rto F'_"J'.}'I"\"I" '-”I)"“h“'
ght side? Express your answer in term of Land g

Inciineon tner
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orm have i it
PartB (10 Points): What acceleration magnitude must the platform have i
\ D ascends the inclin

i in
e in order to attain the speed of Part A? Express your answie
terms of g,
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tude is required in the rope in order to

/ U Pa}:-t C (10 points): What tension magni
:;1 :ral‘(riegﬂie acceleration magnitude from Part B? Express your answer in terms of
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/ [) PEll‘t]D (10 points): What counterweight mass M; is required in order to achieve the
acceleration magnitude from Part B? Express your answer in terms of M.
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Problem 3 (20 points):
As shown in Figure 3, a motorcyclist rides on the (nside of 4 vel peal eylindrieal will
of radius R at constant speed v. The coefMcient af statl friction hetween e in
motorcycle’s tires and the wall is . For this prohlem, the slzes of the motareyclin
and motorcycle can be assumed negligihle with respect 1o the radius of the

cylindrical wall,

Figure 3
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Partp

(10 Points); What js th tamount of time that the motorcyclist can
take in orger to cumpletm
Your answer in term

without slipping off of the wall? Express
SOFR, 115, g and fundamenta) constants,

mir

B=90°
BIE loudy diagram




t the wall suddenly becomes axtremely icy,
nt of statle friction jis Lo Zero. What minimum bank
@ 4 below) would the wall now
tant speed vata radius R

rms of R, g, and v.

:fi;l:t B (10 points): Assume tha
an;ﬁ:lveiy lowering the coefficle
il lg";';- c\;vlth respect to the vertical (see Figur
ity er for the motorcyclist to malntaln a cons

slipping off the wall? Express your answer In te

Figure 4
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