2.3 #22

Short Method:

dv _ o U
Mgy = —Myg — 1335

dv _ dvde _ dv,
dt = dx dt =~ dx

mu§l = —mg — 535
Ldvvz =dzx
—Mg— 1335
Let u = —mg — 55, du = — 52,
_1323177(1“ — dr
1325mdu fd.T

— Bl =2+ C
S| g | =4O

1325mln|mg+ 1325| LE—I—C
z=0,v=20

1325mln|mg + 1325| —

> —1325 % .15/2 % In(.15 % 9.8 + 202 /1325);
-56.84696820

C = —56.84696820

v=0,z="

—BPminmg| - C =z

> —1325 %.15/2 % In(.15 % 9.8);
-38.28545108

> —38.28545108 — (—56.84696820);
18.56151712

Answer: 30 + 18.56151563 = 48.562 m



Long Method:

ma:F:—mg—%,m:Ol&g:Q.S

dv

mg; = —mg —

w2
1325
do — g1+ L)
a - 9 1325myg
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1+ 1325mg
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[ L — gt 4 C

V1325mg tan~t(u) = —gt + C
V1325mg tan_l(\/#m) =—gt+C
t=0,v=20

V/1325mg tan_l(%) =C

> sqrt(1325 % .15 % 9.8);

44.13332075

> 44.1333 * arctan(20/44.1333);
18.77823743

C = 18.77823743

v=0,t="

V1325mg tan_l(\/lg+ng) =—gt+C
0=—gt+C,gt=C,t=¢

> 18.77823743/9.8;

1.916146677

t =1.916146677



1 v _ _gt+18.77823743
tan (\/1325mg) = T 44.13332075
D g SEEISTTS29T4 )
T325mg 44.13332075

—gt+18.77823743
v = 44.13332075 tan(—L3TT823713 )

x —gt+18.77823743
9z — 44.13332075 tan( S e )

_ —gt+18.77823743
dz = 44.13332075 tan(—2H18TT823745) )y

sin(S4LH18.77823743 )
dr = 44.13332075 21333207~ (t
cos(—*ii 13332078 )

—gt+18.77823743 )

Let u = cos( 44.13332075

du = — 3355575 51 —giﬁié7372802735743)dt

de — _44.1339320752 %u

f dr — — f 44.133520752 dTu

x = —%lnml +C

r = _44.133320752 ln|cos( —giﬁggsgsoz%m?,)l +C

g

t =0,z = 0(or30)

> 44.13332 /(—9.8) * In(abs(cos(18.77823743/44.1333)));
18.56151563

C = 18.56151563

t =1.91615, 7 =?

_44.133320752
9.8

> —44.13332/(9.8) % In(abs(cos((—9.8 x 1.91615+ 18.77823743)/44.1333)));

—9.8(1.91615)418.77823743
44.13332075 )l +C

x = In|cos(
-0.
=04 18.56151563 = 18.56151563

Answer: 30 + 18.56151563 = 48.562 m



