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Mech 2.

A rubber hall of mass m 3% dropped (rom a chiff. Ax the ball fulls, il 15 subject to air drug {4 resistive force cansed
hy the air), The drag {oree on the bafl has magnitude be?, where & is a conslant drug coefficient and v is the
instantaneous speaed of the ball. The drag coellicient b is directly proportional to the cross-sectional area of the

2afl and the density of the air and does not depend on Lhe mass of the Tall. As the ball falls, 1ts speed approacles
a capstant value called the terminal spaed.

(a) On the tigure below, draw and label all the forces on the ball af some instant before i reaches tecmital

specd. oo ngﬁﬁjfc.c
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(b Siar= whether the magmitude of the accelerairon of the batl of mass m increases, decredses, or remains the
same as the hall approaches ierminal speed, Explain.
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{v) Wrile, but do NOT solve, a differential eguuton for the nstiutnsous speed v ol Lthe ball in 1enmns of Gme &,
the given quantities, snd [undarmental constants.
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GO ON TO THE NEXT PAGE.
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(cdt Determine the terminal speed o, 1o werms of the given quantities and fundmmeneal constants.
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() Detenmine the energy dissipated by the drag force during the fall if che ball is released at height A and
rcaches its torowinal specd bofore hitting the grovad, in fermis of the given quantities and fundameantal
Consiants.
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GO ON TO THE NEXT PAGE.
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A mubber hall of mass m 18 dropped Trom a clif, As the bafl falls, it subject 10 o dray (acresistive force cansed
by the air). The drag force on the ball has magnitude buf, where & isa constant drag coefficient and v is the
mstantangons speed of the ball, The drag coefficient & is divectly prupariional Lo the cross-sectional ares of the
ball and Lhe density of the air and does not depend on the mass of the hall, As the ball falls, jts speed approaches

Mech 2.

g constant valoe called the erminal speed. U
Fowy® VT ’\E;
fa} O the figure below, draw and lahel all the forces on the hall at some jinstant before 1t reaches enninal
speed.
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{b) State whether the mapgnmuds of the aceeleration of ihe ball of mass s ncreases decress ains the
same as the bal approaches terminal spead. Explain. o "_]!.""; o ‘fl —~ =
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vc) Write, bt do NQT salve, a differential equation for ge instantanecus speed 1 of the Ball in teoms of time ¢,

the piven quantities, and fondamental constants,

g~ by ¥ =V O

T PO oy
Y= A Ly

L AT W
., Y 3r G
gy = S iE
;a:::%k% > 3#
GO ON TO THE NEXT PAGE.
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{d) Determine the 1erminal speed i terms of the givan quandities and Jlundamenta! constand.
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{e] Determine the eneegy dissipated by the drag force during the fall i the ball 1s weleased ar height & and
reaches s terminal speed before hutting the ground, in tenms of the given quantitics and fundamental
CONGtants.
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GO ON TO THE NEXT PAGE.
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Mech 2.

A rubber ball of mass m is dropped from a cliff. As the ball falls, 1t 15 subjeer to air drag (o resistive force caused
hy the air), The drag force on the ball has magnitude be?, whete b is a constant drag coeffictent and v iz the
instantimeons speed of the ball, The drag coefficient b is directly proportional to the cross-sectional area of the

Ball and the denwiry of the zir snd does not dopend on the mass of the bali. As the hall falls, its speed approaches
g constunt vaire called the wrrmnal speed.

{a) On the figure below, draw and label all tae forces on the ball at some tnstent before 1t reaches terminal
spead.
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(b Statc whether the magnitude of the aceeleration of the ball of mass m increases, decreases, of remuins the
samnr 35 the ball approaches letminal specd, Explam.

The. w:mlamh-en deeronces de Yo the d!aﬁ Fufte.

{c) Wrile, but do NOT s0lve, a differential equarion for the nstantancous speed © of the ball 0 tenns of mme |,
the given quantitics, and fundunental conslants.
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(d) Deterrgine-the termingl speed v in lerms of the given guamtitics und fundamental constants.
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S = bi? = ma
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{g) Determine the ensrgy dissipated by the drag foree during the fall it the ball is released at height A and
reaches ils termnal speed before hitling the ground, n termes of the given quantities and fundamental
constanis,
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GO OMN TO THE NEXT PAGE.
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