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241, The equation of motion is

n “‘}“3* = ke + mg

This equation can be solved exactly in the same way as in problem 2-12 and we find

where the origin is taken fo be the point af which v=7, 50 that the injtial condition is

%{v=0,}=0, Thus, the distance from the point v=1, to the point v=1, is

g kv{,

CENES AT —Iog {8 o |

2-12. The equation of motion for the upward motion is

2

m%—{ﬁmmkuz —~Htg {1}
Using the relation
Fx_do_dvix_ do
FTNFTINV P TR I

we can rewrite (1) as

kv g i @
Integrating (3), we find

Elfcv log (ke* + g)=-x+C @

where the constant C can be computed by using the initial condition
rthat v=v, whenx =0:

1
C= o7 log (kvj + g )
Therefore,

1 kv +g

x= % —log Py ®)
Now, the equation of downward motion is
2

dt§ = —mko® + mg @)

This can be rewritten as
vdv

il

g T ®
f(ntegrating (8) and using the initial condition thatx =0 atv =0

8
Zk g g - k@z (9)

At the highest point the velocity of the particle must be zero,

substituting v = 0 in (6);
2
1 log ki, + ¢

Xy =
2k & (10)
Then, substituting (10) into (9),
1, kwvg 1 g
= =] .
Solving for v,
£
e g (12)
ke
We can find the terminal velocity by putting x — s in(9). This gives
o= B
P a3
Therefore,
Dol
e p—— 14
Fe7 o
214,

a) The equations for the projectile are
X =, cos of
Y=, sin et~ %»gi‘2

Solving the first for f and substitufing into the second gives

&

1 &
y=xtana 2ojc08a
Using x = d cos fand y = d sin Sgives
gl cos® B

dsin fe=dcos fran o~
£ # 205 cos® &

d{ gdc cos® f

21;2 ot a =08 ftan g+ sin ﬁ}

Since the root d = 0 is not of interest, we have

2{cos ftan a~sin f) v cos® @

d=
g cos® 8

_ 2u] cos e(sin & cos - cos asin )
geos® A

2v; cos asin{a - f)

d= <
geos”




b) Maximize § with respectto @

d 20}
PR T ...
d(z( ) geost A

{~sin e sin (@~ §)+ cos acos (e~ ﬁ‘)} cos {2er )
cos{2e—fi=0

Zm—ﬁw;f

z £
gt
4 2

¢} Substitute (2} into (1)

2 [ fx B (=%
oy = m-*cas [;4, 5) sin {X - g)]
Using the identity
s A 520 1A+ Bin 4

we have

s T e
W 2 ,Sm"i’”smﬁmié, 1-sin #
T goos® B z g 15’ g

249, The projectile’s motion is described by

x={v, cos 2}t
) 1, )
ya{vx‘,sxna)r—ggt |

where v, is the initial velocity. The distasce from the point of profection is

L 53]

Since r must abways increase with ime, we must have 7»0:

Using (1), we have
X :é &t »2 glvpsinal® a0t [63]
Let us now find the vale of ¢ which yields xbe gh=0 {le, P}
3gsina p g
t.---gﬁmi?g%m 88 &3]

Por small values of e, the second term in (8} is imaginary, That {5, 7 =0 is never attained and the
valwe of f resulting from the condition #=U is wnphysical.

Only for values of e greater than the value for which the radicand is zero does F become a
physical time at which # does In fact vanish, Therefore, the maximurm valus of o that insures
#2»0 for all valies of ¢ s obtained from

Ssin’ o, ~B=l &)
ot,
5
518 azgz It4]

st that
{8}




