ME 104: Homework 1 Solutions

Andrew Gray: University of California, Berkeley



Chapter 11, Solution 2

x=12t>-18t> + 2t +5

v=%=36t2—36t+2
dt

Given:

a=d_7x_36

dt

Find thetimefora=0.
72t-36=0=>t=05s

Substitute into above expressions.

x=12(0.5)* -18(0.5)* + 2(0.5) + 5=3 x=3.00m «

v =36(0.5)* —36(0.5) + 2

=-7m/s v=-7.00m/s 4
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Chapter 11 Solution 4

We have

Then

and

Att=6s:

X = 6t% — 8+ 40 cos 7t

V:%:th—407rSin at
a=Y_12_ 4072 cosnt
Xs = 6(6)% — 8+ 40 cos 67 or
V; =12(6) — 407 sin 67 or
a; =12 4072 cos 67 or

Xs =248in. 4
Vg =72.0in/s 4
a, =-383in/s* <
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We have

Then

and

(& Whenv=0:
or
or

(b) When x=0:
Factoring

Now observe that

andat t=0:

t=6s:

t=10s:

Then

x=t3—6t2 - 36t — 40

v 32 136
dt
a:ﬂ:Bt—lz
dt

32 -12t-36=3(t> -4t -12)=0
(t+2)(t-6)=0
t=-2s (Regect) and t=6s

t2-6t2-36t—40=0

(t-10(t+2)(t+2)=0 or t=10s
O#1t, 6s: v, O
6s, t# 10s: v. O
Xy =—40 ft
%s = (6)° —6(6) — 36(6) — 40
= 256 ft
Vi = 3(10)* —12(10) - 36
a, = 6(10) —12
——
L}
—l [] ﬁ
BTINTY -40%t ©
(PR ) 1o

| X5 — %o| = | —256 — (—40)| = 216 ft
%o — X% = 0— (~256) = 256 ft

Total distance traveled= (216 + 256) ft = 472 ft

t=6.00s 4

or Vv, =144.0ft/s <

or

a, = 48.0 ft/s® <«
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We have a=kt> k=-constant
Now ﬂ=a=l<t2
dt
t
Att=6s,v=18m/s: J.Vdv:jktzdt
18 6
1 3
or v—18=§k(t —-216)
or v= 18+%k(t3 - 216)(m/s)
Also %=v=18+5k(t3—216)
dt 3
X t 1 3
Att=0 x=24m: j dx:j 18+ =k(t® - 216) | dt
24 0 3
or x—24 =18t + k| 1t4 _ 216t
34
Now
Att=6s x=96m: 96— 24 =18(6) +%kB(6)4 —216(6)}
or k:% m/s*
Then x—24=18t+% 1) 114 _ 216t
3lol4
1 4
OI‘ X(t):ﬁt +10t+24
and v=18+ l(lj (t® - 216)
3l9
1.3
or v(t)=Et +10
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vy =25ftls, Xx—x%,=30ft
a=10-0.9v* =k(c* - v?)

Where k=09ft! and c?®= % =11.111 ft?/s?

c=3.3333ft/s

Since v, . ¢, write

a=vd_ k(v -c?)

dx
vav
YV kex

V_2
1 \"

Integrating, Eln(v2 —c?)| =-k(x=x,)
V2 —c?

In =-2k(x—-

2 2

V —C _ 2k(x-x%)
2 2_e

Vi —C

V2=c? 4 (Vg _ Cz)e—Zk(x—xo)
=11.111+[(25)? —11.111] ¢ (P90
=11.111+3.89x107%° =11.111 ft?/s?

v=23.33ft/s «
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(b)

(@)

We have

When x=2m:

or

We have

From x=1mtox=3m:

or

or

or

dv
a=v—
dx

_ 018y, d (O.lSVO

X dXx

~ 0.0324;

X3

X

_ 0.0324(3.6)°

2°

ax _ Ve 0.18v,
dt X

f xdx = Lta 0.18v, dt

3
{—xﬂ =0.18V, (t; —t;)

0=

%_m_amaa

)

a=-0.0525 m/s’> 4

t,—t, =617 s 4
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or

We have v av _ A 32
dy 2
(1+ 4 )
20.9x10
When y=0, _—
y = ymax 1 V = O
O max —_— .
Then j vy = jv o w2
Vo 0 y 2
(1+ 76)
20.9x10
ymax
x —%VS ~_32.2| -20.9x10° 14
20.9x10° 0
o V2 =1345.96x10°| 1— 1y
1 20.9x10°
2
V,
or Yiex = —02
644"
’ 20.9x10°
2
(@  vp=1800fts: - (18007
64.4 — (1800)
20.9x10°
or
2
(b) v, =3000 ft/s: . (Z%LO)Z
64.4 — (3000)
’ 20.9x10°
or
2
(©  Vp=36,700 ft/s: (367007
64.4 — (36700

20.9x10°

Yimex = 50.4x10°ft <

Yiex =140.7x10%ft 4

Yimex = —3-03x 10 ft <

The velocity 36,700 ft/s is approximately the escape velocity vi from the earth. For vy

Yimex —> © 4

PROPRIETARY MATERIAL. © 2010 The McGraw-Hill Companies, Inc. All rights reserved. No part of this Manual may be
displayed, reproduced or distributed in any formor by any means, without the prior written permission of the publisher, or used beyond
the limited distribution to teachers and educators permitted by McGraw-Hill for their individual course preparation. If you are a student

using this Manual, you are using it without permission.




Chapter 11, Solution 30

2
We have Vﬂ =a= —@
dr r
When r=R, v=y,
=00, V= 0
Then Iovdv—jw—g—der
Ve Jr r2
or —lVg = gR? F}
2 r g
or Ve = ZgR
12
- [2>< 32.2 ft/s? x 3960 mi x ﬂo_ﬂj
mi
or v, = 36.7x10°ft/s «
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We have Vﬂ —a= _60X—1.5
dx
When x=4m,v=0: [ vav = [ (-60x %)
0 4
1 2 _ -057x
or SV =120
or V2 =240 1 1
Jx 2
(@ When x=2m: V2 = 24o[i_1]
J2 2
o v=-7.05m/s 4
(b)  When x=1m: V2= 240[1_%J
o v=-10.95m/s 4
(© When x=01m: Vooao| 2 -1
S Jo1i 2
o v=-25.3m/s 4
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First note
4 4
When x=—ft,v=0: 0=(900 ft/s)—k(—ftj
12 12
or k=2700l
S
(a Wehave V=V, —kx
Then a:ﬁ:i(vo_kx):_kv
dt dt
or a=-k(vy — kx)
At t=0: a= 2700}(900 ft/s—0)
S
or a, = —2.43x10°ft/s’ «
dx
(b) Wehave a:v:vo—kx
X t
ALt=0,x=0: | o = [ o
0 vy —kx 0
1 x
or —E[In(vO -kx)]g =t
or tzlln Yo :lln N
k' {vo—k¢) ko [{1-x
Wh 3.9i t 1 I{ : }
en x=3.9in.: =——IN| >0 e 35 5\
2100% | 1- 5ae(¥ 1)
or t=1.366x10"s «
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