htt

Emai

P

s.//lebookyab.ir/solution-manual- dzynamlcs pytel-kiusalaas/

ebookyab.ir@gmail.com, Phone:+98935954

944 (Telegram, WhatsApp, Eitaa)

Chapter 11
111

ﬂ =18.76 k
@ 16 0%

(b) W =mg=18.75(9.8) = 183.75N

11.2
We, = pgV = 7850(9.81)m(0.062)(0.120) = 104.51 N

11.3

9 100 x 103 N 0.22481b 1.0 m?

X X
m? 1.0N 1550 in?

30 m km 36008

= 14.501b/in?

b = = .
(b) 30m/s X Tooom X 1 1080.24 km/h
800 slugs = 800 slugs x 293 K8 _ 1 67 103 ke = 11.67 M
(© slugs = slugs 10shg - g=11. g
201b 4.448N 1.0 ft?
() X X = 958 N/m?

ft2 1.0l1b ~ 0.092 903 04 m?

11.4
Second law
F =ma
Law of gravitation
GmAmB
GmAmB
R2
[G][M][M]
] ==

1= ford

kg kg - s?

ma =

1
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11.5
KE = %mv! + %mk*w?
Since the dimensions each term must be the same, we have
x5 =0 [5] = a1 1] [ 5]
Therefare,
=z
In the S system
e R
11.6
ame ] = [&] [£]m[E] =[] @ oz
11.7
Fl=Wll e =Wz =[] «
11.8
-
() mﬂ=Ff_E4=wqq

) o= |E| [£] = 1771

11.9

Rewrite the equation as y = 1.0 z°

W00l m-paE] - g

¥ = x?can be dimensionally correct only if the units of the implied constant
1.0 are mm-.

2
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11.10
(a) []=

)= |E2| 12 = (721 «

() 1= [m#) = (2] <

11.11

@ =W +EEF) 5] - W +m|E )
ac[H] e mo[2)-

(B) =1 ] [ =fa [ B [T =

11.12

d? dx
mﬁf + CE + kx = Fyainwt

il ] - [T =] -

Therefore, the dimension of each term in the expression is [F].

|G| -alF -\ w-[F] «
== (F] = [T
(Pl et = (R [ = [F] [Pl = [F) =

L=l =1 = |7]

11.13
Pompt o IT o L)
_ A
(ﬂ}l [G- - [FTEI-".L]! - |:FT4] -«
[ML/T?] [L?] L
(b) [G]= 7] = [ﬂ-{T!] -

3
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11.14
. FT*] [L?] ...
@ @=mife] =[] [E] -7z«
o r? ML?
®) 5=l ] =1 [2] - [4E] «
11.15
2 2
m _ —11 10 —F e
= —_— —_— \
F G =667 x 107 o= = 2.668 x 107" 1
W = mg=10(9.81)=981N
F 2.668 x 1077 _ _s
7 X 100% = Tmu%_z.;z =107 % -
11.16
e sz _6.67x107" x (3)* 6% 100 N
=Gz = e =
11.17
W R 2000(6378 + 1800)% = 10%
™= G~ [6.67 » 10-11) (59743 x 10%4] _ 290 k& 4
11.18
GM,, GM,
= m T m
2 P 2
gm _ Mm (E) _ n.ur_34s (ﬁ??&) 01655 = 1 QED
g. M. \ R, 59742 \ 1737 6
11.19
M, = 5.9742 = 10* kg
R, =6378 x 10° m
11 24~ 150
M,m  6.67 X107 X (5.9742 X 10°%) X 98
(2R,)? (5378 x 103)2
11.20
Jny s
FocM™ _ 667 x 10-11119891 X 107) (19) _ 000503 N «
R? (1496 = 10%)°

4
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11.21
M_m Mom
¢ N G{R —r)?
r = distance from the earth
E = distance between the earth and the sun
M, M,
= (R—r)?
M, 2
M,  RI—2Rr+rt
5.9742 » 10% r?
1.9891 x 10°° (1496 = 10%)% — 2{149.6 = 10%)r 4+ »?
0 = 2.238 x 10%* —2.992 x 10"'r — 3.3294 x 10%*

r=250 % 10% m =259 % 107 km -

5
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Chapter 12

12.1
y = —0.13t* + 4.1t3 + 0.12t*>m

v =y =-0.52t3 + 12.3t2 + 0.24t m/s
a=1v=—-156t%+ 24.6t + 0.24 m/s?
At maximum velocity:
a=0 —156t*+246t+024=0 t=15779s

Vmax = —0.52(15.779)3 + 12.3(15.779)2 + 0.24(15.779)
=1023 m/s

y = —0.13(15.779)* + 4.1(15.779)3 + 0.12(15.779) = 8080 m

12.2

1 . .
@) X = —Egt2 +vot s v=X=-—gttvy -~ a=X=-g

When t=0, then x=0 and v=v;. Hence v is the initial velocity.
Since gravity is the only source of acceleration in this problem, g must be the gravitational
acceleration.

v
(b) When x =Xy, thenv=0. ~-gt+vy=0 ~t= EO

' 1 qvp)? Vo _VS
“Xmax—_zg — ] tvol— By

g g/ 2g
. 1 2 2V0
At the end of the flight x =0 —Egt +vot=0 .'.tz?
(25)? 2(25)
(© Vo 2(9.8) 31.89m -t 98 51s

7
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12.3

) x = t3-108t m
v=x=23t>?—-108m/s
a=X=6tm/s?
When t=0:
x=0v=-108m/sa=0
Whent=10s:
x = (10)3 — 108(10) = —80.0 m
v =3(10)2 — 108 =:92.0 m/s
a=6(10) = 60: m/s?
When v =0 (X = Xpin OF Xpyay):
3t2-108=0 ~t=60s
s~ x = (6)3—108(6) = —432.0m

(b) Displacement: Ar = 80.0 m

(o) Distance travelled: d = 2(432) — 80 = 784 m

12.4
x = t3-3t* — 45t m
v=x=3t?—6t—45m/s
a=7v=6t—6m/s?

Att =8s:

x =83%—-3(8)2—45(8) = —40m
v = 3(8)% — 6(8) — 45 = 99 m/s

a=6(8)—6=42m/s?

944 (Telegram, WhatsApp, Eitaa)

0
-80
200
x(m) ) \
-4 "‘--u-rs'i.-—--—l nfﬂ
0 5 6 10
200 / 7L
m/s 0 1
]
— /08 7 i
L
2005 56 10

60

L7

m/s?

Note that v(0) < 0 and v(8 s) > 0. The reversal of velocity occurs when

v=3t’—6t—45=0 t=5.0s

x=53-3(5)2—45—(5) = —175m

8
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Att=8s:
s =175+ (175 — 40) = 310 m

175 _

llx_. _ 40 0 m

5s 8s
12.5

t3 t2

@) x=t2—%m v=9’c=2t—%m/s v=0whent =60s

, 60
Xmax — 60 _W =1200m

t
(b) a=1’7=2—1—5m/s2 a=0whent=30s
302
Vmax = 2(30) — 30 " 30m/s
12.6
[l)xsvn(t-tu+iocdmn) .-.vsx-vu{l-:"'"")t
Sinncv+?oul+w.vuhthtlimiﬁngamm.

(I:}:-v-;fe'm‘ﬂo Butﬁumpm(a):vu-v-:voc'm’ La=—S—ae

12.7
(@A) x=2t>?—-10tmm v=x=1t—10mm/s

When x = 30 mm:
2t2—10t =30 t=7.110s

(b) v=O0when4t—10=0t=25s x=2(2.5)?—10(2.5) = —12.5mm

25s TAls
125 0 30

s =2(12.5) + 0 = 55.0 mm

9
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12.8
x = 4t°—2 mm
a2 16 168244 4t — 4241
YT 1T 12 - 3 i
When t =2 a:
vy = x=28=28(2)=16 mm/s
v = Y= 168 — 5t = 16(2)" —8(2) = 37.33 mm/s
3 3
v = (ful+el=1167+3733° =406 mm/s «
a, = U,=28 mml..f's2
. 4828 48(2)* -3 .
ay = Uy = 3 = 3 = 61.33 mm/s
a = ,U.ffa;+ai = /82 +61.332 =61.9 mm/s’ «
12.9
. . ‘ 1 2
{.};-R(Hlimwt) _*.v-x=-%RmsmuH ¢ a=v=--Ro“coswt ¢
1 =Ll pe?
mmm:ERm Ialm-sz
. Doubling w would double Ivl___and guadruple lal .
12.10
x =4[ (vgt - b = b
t-h)
-1 2 _ 2712 b= Yo% .
; v:x:i[{vut-h} - b2 12 [2v (vt b ]

] (r.vut -b)% - b’

_ vg[{vut —b)- b’]’“” -Vt~ b) i I:(vut ~b)?- bz]'la[hu(vut -]

(‘il'ﬂl - I:I]‘2 - bz
2
vﬁ b

l:;”ll (vﬂt - by - b2]3 )

10
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12.11
(@) v: = 2gr(r /e - 1) + vy

: M 2
Differentiate with respect to time: 2vv = 2gr (- (/O of 2va=-2g(r/n)’v
Soas -g(rufr}uz *

{b}\ruisthcmapevcln:ity if v » Owhenr - =,

2
- 0= lim [Zgrﬂ{rd’r-l}+v§] £ 0=2g0-1)+v] V=28 *
r—+

(c) For earth: vy = /2(9.8)(6400 x 103) = 11200 m/s

12.12
r = 15—2¢m vy =x = —4t m/s Ay = Up = —4 rnlf'sz
y = 15—10t+t2m ov,=9=-10+2tm/s a,=v,=2m/s

(a) Att=0: v=-10jm/s =« a=—4i+2jm/s’ 4

(b) Att=5s: v=—-20im/s = a=—4i+2jm/s’ «

12.13
r = 66tm U = = 066 m/s ar =v, =10
= 86t —491t* m v, =y =286—982t m/s
a, = v,=-982m/s

(a) a=-982jm/s* =

(b) Whent=0: v =66i+86jm/s«

() When y=h: v, =0 86 — 082t =10 t=87T58s
h = 86(8.758) —4.91(8.758)* = 37T m «

(d) When y=—-120 m: 86t — 4.91t* = —120 t=18814s

L=066(18814)=1242 m -«

11
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12.14

(m) x = a cos wt y=bsinwt

l2 2
—1+F—2-mzmt+:inim-1
a” b

which is the equation of ellipse .. Q.E.D.

(b) v, = X = - 2 sin wt a_=x =m0’ cos wt = ~’x
",‘i’"bﬂﬂﬂlﬂ Ir-'ir--bwz:inm--miy

SA= 1:1 +a rl =—w’(x +yj) = -0’ . aandr arc collingar .. Q.E.D.

12
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12.16

x =R cos wt +Ruwt sin wt ¥ = R sin wt - Rwt cos wt

*. ¥, = X = ~Rw si0 0t + Ro sinwt +Rw’t coswt = Rw’t coswt

vrnjr-llmm-l!mmmnamzuinm-kmzuinm

:.t-v:l+1r,j=Rm1i(imm+Jl.innn} -~ v=Ro’t ¢
AB = AB[1 cos(wt - %/2) + J sin(et - %/2)]
-:B(l:inmt-jmuu)

- 3 _* I -
By inspection: v . AB=0 .. v is perpendicular to AB . Q.E.D.

12.17
(a) x = R(wt - sinwt) .. visisnuﬂ-mm}

y=R(l -coswt) .. vj:ir:ﬂm:inwt

Lt
W= v: wi = Rzmz[ﬂ — cos W) + linzmt] = 2R%w%(1 - cos wt) = 4R%w? sin’ 3

.-.v-ZRm;in%t y

— wt [—
ButBC=2Rsin— ..v=0wBC . QE.D.
: # x

. B
(b]ixn;=Rmzlinmt aj:r:Rmznmmt \‘

n:n:i+ ar" = (Rmzsin Wi +(Rmzmm)j

c

— 1 —
BG = (R sin wt)i + (R cos wt)j =—=a - BG and a are parallel .. Q.E.D.
w

13
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12.18
. h
x=Rcos wt y = R sin wt z=—£m¢
1'.?I=:=—Rmsinmt vr=jrtl?.wmurt v==z=-1;

2

2
hw
v2=\r2+uz+v2:Rzmzsin2m+Rzmzmzmt+ — ={R.m}z+ —_—
x Yy z 2n 2x

V= R.m./ 1+ [hf{z:m F = constant .. Q.E.D.

- 2 - z . ..=
al-x--Rm cos wt n!-]r--R.m sin wt a =2 0

:2 = af + n: + a:' = Itztn.lJt (cmzun + :inzmt} = Rzm" cas Emz = constant .. Q.E.D.

Using the given data:

v=(1.2 X4m) A ||I 1+ [2:(1:;]:[2 =1515m/s + a= (1.2)(4:}2 =189.5 mfiz *

12.19

x = 0.8v,! y = 0.6v t z= —ﬂJHv;t‘
v =x=08v, v, =y=06v, v, =z=-0.08v2t
na =x=0 a,=y=0 2, =z=-0.08v

(a) AtpointB: x=4 ™ - 4 -ﬂ.ﬂvut I-S.i'\rﬂ SYo= —{I'.dvﬂ
v-wjvfwiwf =”ﬂﬂ[ 0.8 +0.6° + 0.4° = 1.0770v, #

a-lali-ﬂ.w\rzf
(b) Let 6 be the angle between the path and the z-axis at point B.
vk "0.41"
L cogf=s—=—=2 03714 . 0=111.8°
Ivl l.ﬂ?'?ﬂvﬂ

. The angle between the path and the x-y plane is: 8 - 90° =21.8° ¢

14
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12.20
@) r=GC+ai+a+30j+(-6t+9k m

s ¥=r=(6t+4)i+(-8t+3)j-6k ™

.'.II+Eﬁi—Sj m/s’
(b) The vector normal 1o the plane formed by v and a (the instantaneous plane of motion) is
i ik

6t+4 -Bt+3 -6
6 -8 0

and the corresponding unit vector is

mn=% 481+ 36) + S0k = #(0.6151 + 0.461j + 0.640k)

1;'43’+363+502

Since this vector is independent of t, the orientation of the plane does not vary with the
location of the particle. Thus the particle is in plane motion on an inclined plane. Q.E.D.

Yxas= = -48f - 36j - 50k

12.21

x=R cos wt ¥y = R sin wt z-guinzmt
.'.\r:-=i==—Rm:inmt v,=jr-Rmmum vzri-ﬂmmsimt
.'.\rzqfvi+v3+v:-!m\(mzm+linzun+m22m-ﬂwq{1+m22wt
.‘.vmlﬁﬂlII#

3, =%=-Ro’coswt a =y=-Relsinwt 3 =%=-2Re’sin2ut
.'.a-qfa:-s-|:+l:=Rw2n‘/mzmt+sin2mt+4:in7?m=Rmzﬁf1+4si.1:120u

S - =.J?Rm7' *

12.22

(a) From geometry: x = 2b cosb
S v=x=-2bDsind — ¢

(b) .. a=v =-2b(0 sind + 67 cosB) — ¢

15
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12.23

(a) Geometry: y =b tanf .'.?:jtlﬁmzﬂ‘r *

(b) .'.:-Q-b[ﬁlwzﬂi-zﬁﬂﬂﬂ(ucﬁunﬂﬂ}]
= b sec’B( + 26% tanB) T ¢

. . 1 -
v-:-aanﬁm- —amH+E{9—|m29)m(-2|inﬂmﬂj]

.-m,m(“_m_'ﬂ_) '
%

9 -sin

12.25
o= e T L 1256
r = 55+ 10cos8 4+ 5cos28 mm
v o= r= %H‘ = (—10sméf — 105 28) (125.66) mm/=
a = 0= %9 = (=10 cos# — 20 cos 26)(125.66)% mm/s’
lal .. = 30(125.66)% =474 000 mm/s° =474 m/s" (at t =0) «

16
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*12.26

(b) Differentiate Eq. (a):
x = y9, sec’®, +y tanB, = yB sec’d + y tanf, (b)

. y__rﬂamzﬂa'ég”zeg
o tanB, - tanfy

2

(0.026)sec” 30° - (0.032)sec” 22°

= = 8511
—(5770) = - m/s

From Eq. (b): X = (5770)0.026)sec’ 30° + (85.11)tan 30° = 249.2 m/s

v-{:’hi’-ﬁ@.zhs&.u%mm ’
.1 85.11

y = Ly = —_— @
(e) .. a=tan"(y/x) = tan a9 = 1886° ¢
12.27
\T
i\ na
"mg
FBD MAD
v=4t m/s a=1v=4m/s

EF=ma +1 T —mg=ma

T=m(g+a)=>50(0814+4)=691 N «

17
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12.28
mg ¥
L.
= [H_—ctma
F=1N "1 FBD MAD
N
v = 100 km/h = 100 km/h (%) — 97.78 m/s
s
EF, = 0 +7 N—-—mg=10 SN =mg
¥F, = ma T — N =ma o= _ kN = —l,.9
m
v o= fa dt + C1 = — gt + C
1
x = f’U dt+Gz=—§}Lkgﬁz+C1t+Gz

When £ = 0 (imitial conditions):

1
Sox= —E.“chtz + vot U= —pgt+ vy

When v = 0: v
gt =0 ot=
Hp g
1 ( 2o )2 ( Vo ) 2
x = ——ppg|l— | +tw|—|=
275\ peg "\ eg/)  2meg
3 27.782 _ 6058
T 200.65)(9.8) 0™
12.29
meHs
fﬂil Lax[f"“x
T — N N
F =Juk3f--j-‘:(l:f—__{_ﬂ O —e
BD N MAD

v = 100 km/h = 27.78 m/s

18
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LE, =0+T N-mg cos5°=0 .= N =mg cos5°
FE, = mai—ukN + mgsin5° = ma

La= _H + g sin5° = (sin 5° — y; cos5°)g

= (sin5° T—n0.65 €0s5°)9.8 = —5.492 m/s?
v=Jadt+Cl = —5492t + (;

X = fv dt + C, = —2.746t% + C;t + C,
When t = 0 (initial conditions):
x:0 ~'~C2:0 v:vo ~'~C1:U0:27.78m/s

x = —2.746t* + 27.78t m
v =-5492t 4+ 27.78 m/s

Whenv = 0:
—5.492t+27.78=0 . t=5.058s
x = 2.746(5.058)2 + 27.78(5.058) = 70.3 m
12.30
F —1.% 3
v o= famdt+ Ch = —6t7 + m/s
r = fuxdt+f»'z =2 + 4t +Ch m

When ¢ = 0 (1mitial conditions):
z=0 . Cy=0 v=64dm/s -~ Ci=64m/s

cr=—-2%4+64tm v=—6t +64 m/s

When t =4 =:
T = —2{4]3 +64(4) =128 m

When v =0 :
—6t7 +64=0 t=23.266 =

z = —2(3.266)% + 64(3.266) = 139.35 m

19

© 2011 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.


https://ebookyab.ir/solution-manual-dynamics-pytel-kiusalaas/

httPs://ebookyab.ir/solution-manual—dgfnamics—pytel-kiusalaas/
Email: ebookyab.ir@gmail.com, Phone:+989359542944 (Telegram, WhatsApp, Eitaa)

Distance traveled:

d=12(13935) - 128 =150.Tm =

0 139.35

> x (m)
128
12.31
F 0.04,/v 3
a - 001 4/vm/s
dv dv dv NG
dt = ? t_f?+cl_f41@+lc‘_?+c'
When t = 0.6 s (initial condition):
0.16
v=016 m/s C.De= — 44 Ci=04zs
LW o 2 g2 ,
St=—"F+4+04s = (2t—-08) =4t — 3.2t + 064 m/s

2
4 3 2
z= [vdt+Cy =t — 168 +0.64+C,

When £ = 0 (initial condition):
4 2
z=10 S0 =10 _'_x=§t — 1.6t + 064 m
When t =08 =:

T = %{n_sy" —1.6(0.8)% + 0.64(0.8) =0.1707T m «

20

© 2011 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.


https://ebookyab.ir/solution-manual-dynamics-pytel-kiusalaas/

