Engineering Dynamics, 2nd Edition
Jerry H. Ginsberg, Matthew S. Allen & Philip A. Voglewede

Answers to Selected Homework Problems
Corrected 21 May 2026

1.2 c1 = —244.00, c2 =0, c3 = 455.48 rad/s, B ) B
ey = —0.1449¢ 4+ 0.97045 — 0.1932k, é3 = —0.58227 + 0.24155 4+ 0.7763k.
L5 V =6.116 (107°) m?

1.7 F, = 386.18, F, = 336.79 N.
1.8 F =3009: — 34925 + 1937k N, M4 = 7749; — 12034k, Mgpase = —11624 N-m.

1.10  AFc = —1.1753i + 1.04455 — 0.4113k, Arp = 1.1753i — 1.04455 — 0.4113k
1.12 Up = [earcos (at) cos§ — Ratsin 6] i + [ea cos (at) sin § + Rat cos ] j,
v =eacos(at), vL = Rat.

116 P =[Fy + Fycos (01 + 02)] & + FyL105 cos 05 + FL ((91 n 92) cos (01 + 0s).

2.2 (a) m& = BBy, mij— BB, mzZ=0,

(0 w="2

Vo

(c) C —0 §="2 =0,E:;

(d) circular path centered at £ =0,y = —v,/w with radius = v, /w
2.3 Bmax = 21.419°
26 (@) 7 =uit T (T0)7 o= - TH i (T2)

' - L L)) = P m"\T)r
H 2 ’H
(b) N =myg [1 + <7TUL> cos (LLI) } (1 - WQI;L2 sin (?)) , = ut.
( ) gL2 1/2
m2H
2.11 F=3314 N, N=10.326 N
v-ep 1 a-ep —1.0472~2
2.13 v-€& p=cA| —2.094y |, a-eg p=c\| —4.6276y
V- €, 8.3776 a- e, 2
2
2.14 v =ucotfer — L2sinfey —ue,, a = — u73 + LO2%sinb | e — 2Qu cot Hey.
L (sin9)
L 1
2.15 fucotH eR + {iw 81119] €y + [—44 €,
3L 3L 3

_ _ 3L 2ol e 3L ng s ol e

a 8L sm¢9 2w sin eR—i-[Qwsm —|—2uw00 :|€¢,
2.19 (a) a= —525 8967 — 386.92¢4, (b) a = —770.94er + (0)éy — 6é,
2.21 (a) s = s0/4, (b) s =s0/2, (¢c) R=2s0/m, (d) s =0.3280m.

1
2L2 k2L2 2
923 Otk ,T=(0+ )
k2L ck _ _
225  ©=(0.1451i — 0.47855) 3, @ = (0.0304i — 0.16973j) (5?/k) .
1/2 in 6 cos 0 2w A
226  v=Aw {1 + 3 (sin 9)2} R e I i g e = w -
[1 + 3 (sin 9)2] {1 + 3 (sin 9)2}

2.28 & = —0.4804i 4 0.2774j + 0.8321k, &, = —0.5160i + 0.67695 — 0.5241k
&, = —0.7086i — 0.68185 — 0.1818k, p = 6.392 m, 7 = 40.33 m.
2.33 v=12329m/s, ©=-8922m/s?>, p=3.719m, Fc = —22.0717 + 27.4625 — 8.2399k m.
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7= —350.0 m/s, A=0.06351rad/s, 6= —0.03244 rad/s,
i=4831m/s?, X=—0.01285rad/s?, 6= —0.005277 rad/s2.

Rcos 0 fRésinﬂ)er (Rsin0+R90059) I
Rcos® — 2RAsinf — Rfsin — R(9.2cos€>f
+ (Rsin@ + 2RO cos 0 4+ Rf cos § — RO? Sin9) J.

v

a

3/2
[(R’)2 + Rz]
R'R—R? - 2(R)*
v = —0.2828ui — 1.1314uj, a = —0.5440u?i — 0.8960u?j,

F =m (1.1676u® — 11.095) .

=20.62 m/s, v = 250.0 m/s?

[ 0.8321 —0.5547 0 . )

[R]= | 0.3714 05571 0.7428 |, Fcya = 0.4828) — 0.5356k m.

—-0.412  —0.618 0.6695

—0.9285 0.3714 0

=0 (Rér+Rey), a =60*[(R’—R)er+2R'e], p=

[R] = | —0.1564 —0.3910 0.9070 |, To/a = 46.42i + 7.82j — 16.84k m.
| 0.3369 0.8422  0.4211
(a) [z yp zp) =[-75.09 —48.32 —42.73] mm,

[X¢ Yo Zco] =[0.1465 0.3357 0.0766] m.

¢ = T77.14° about K’ = 0.9265] — 0.3258.J — 0.1881K.

[R] is equivalent to rotating 151.48° about & = 0.56441 — 0.1780J — 0.8961 K

AFc = —406.9] — 378.6J — 505.1K mm.

AF4 = —113.19] + 124.14J — 13.76 K mm, A7g = 95.83] — 25.66J + 13.76 K mm.

Arp = 39.6891 + 5.236J — 13.818K mm, Ay = 33.757i + 24.417j + 7.6023k mm,
@ = 100077 4 0.16667k rad/s, &= 166.77j rad/s’,
where 7 = &, and j = &, for the airplane’s path.
& = —0.4330 (9’ n 25') i4+05 (é n zw) 7 +0.250 (3(9 - 25’) k,
a=—0.250 (éB + 304 — 25&) 7 — 0.8660057 + 0.4330 (9’5‘ - 2/37) k.

@ = —2i + 52417 — 19.32k rad/s, &= 101210i + 12.76] — 10370k rad/s".
ac = {LH sin 20 — LO? (9 + cos 26‘)} i+ {LQ (3 + cos 20) + LH?sin 29} j, i =écyB-
apja = (—Q2H + 2Q0W sin 9) i— (92 + 92) W (cos @) j — 62W sin Ok.
o5 = — (3.77L + 127.3R) j — 10 (L + R) k, )
dp = — (106.3L + 16315R) i + 25.13 (L + R) j — (495.3L + 182.1R) k.
Op = —6.5661 — —2.347j + 11638k m/s, ap = —314.9 — 237.4j — 317.4F m/s’,
where j = éc/p and k = €4 X €c/p/ |€p/a X éC/B‘ )
@ = (50 — sin ) g + 62s + 025 (cos 0)
Nhorizontal = 2mS) (u cos ) — fssin 9) , Nyertical = M (g cos 6 + 923 sin 20 + 29u)
v = (vcos 8 — bl cos 0)i — b sin 0] + bl sin Ok
ac = (—blcosf + (a+ bsinf) B2 + bh? sin 6 — 2ub cos 0)i

—((a+bsing) B + 2ufsin 6 + 2b0/3 cos 0)j
+(b0 sin 6 + b6? + 2uf sin 0)k
ug = i+ QE¢sinbj + 6¢k,
g = [é — 26 — 02¢ (sin 9)2] i+ 206500+ 206¢ cosd| j
+ [95 — Q2¢sinf cos O + 26€ | k.
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G=  0.9397cos ¢i — 0.9397Qsin 07 + (—0.34209 + gz's) E
a=  —0.9397Q¢sin ¢i — 0.9397Q¢ cos ¢pj + ok,
g = —147QLsingi+ L [— (0.171 4 1.47 cos ¢) Q + 0.5¢}] 7 + 0.46980QL sin ¢k,
ic = L { 0.5 — 0.5027 cos ¢ + 0.8415 (cos ¢)2) 02 — 0.5¢% + 0.342Q4 | @
+L [0.56 + (0.5027 sin ¢ — 0.2208 sin 2¢9) 92} j
4L [~ (1.381 + 0.1607 cos ¢) Q2 + 0.939702¢) cos qb} 2

_ v dpg\ _ v
w=|—-—+v——|€e+ —é€,
T ds p
_ 0 vidr  .dp deﬁ _ w2 dB_ v v2dp) _
“—(T‘Tzdﬁ“d+”w)@t+pdse"+(p‘pzd5>eb-

(08)gyy02y = —46.571 + 41167 m/s, (ap),,,,., = —19668] — 35112.] m/s*.
(Gean) gy» = (0.255 — 2.503) i — 0.918] — (s + 5.553) k.

s=— (wesm)\> d? to the right.
u

Up = (RwicosB — Rwy — Lﬁ) i+ Lw, sin 8] — Rw cos fk,

ap = |(—Lw?sinBcosf — LB) i+ [—R (w% + w%) + 2w1 (Lﬂ + ng) cosﬁ} j
— [w%L (sinﬁ)2 + LA? + Zngﬁ.} k.

) = —98.266 rad/s, ¥ = —21.484 rad/s, 1 = 144.77 rad/s,

@ = —21.4067 — 21.4067' + 44.633%’ rad/s.

0=mn/3, p=0,

¥ — 40rad/s, 0 = 10rad/s, ¢ = —800rad/s,

¢ = 9007rad/s®, 6 = —1001rad/s®, ¢ = 3811rad/s’,

v="5313m/s, ©=724.1m/s>.

U4 =0blcosOJ, as=>b (écos@ — 92sin9) J,

U = —bésin@f, ag = —b (ésin9+92cosﬁ> I,

V2 ™ 7, 7

vg = 5-bhcos (6+ ) (T+17),

ag = gb {écos (9—1— 2) — §%sin (9+ %)} (I+J).

0 =60°: wpc = —0.111160k, apc = —0.44676%k, k is inward.

0 =120°: wpe = —0.27270k, apc = —0.12320%k.

wpe = 0.8660wapk, Wop = —0.50wapk, dpc = 0.250w% 5k,

acp = 1.616w% gk, k is outward.

Up = 0.866v4i 4 0.866LYj + 0.5v4k, D = 0.433v47 + 0.433L€Y)j — 0.2504k,
where k is upward and 7 is radial.

2
_ _ _ _ _ 1 _

0 = —RQsin i + uj — utan 0k, ao = —20ui — RO?sin0j — = ———Fk

_ _ R (cos9)
where k is upward and j is radial.
vp =18.138 m/s, wep = 17.4907 + 141.227 — 90.88k rad/s,
ap = —13802 m/s®>, acp = 950.7i + 4718 — 4940k rad/s°.
(a) No unique solution, (b) wap = —wep = 1.20v4J + 1.60v4 K rad/s, where [ = €a/c-
o = % [(w1r1 + ware) + (wore — wiry) cos )i + % (ware — wiry) sin 0]
e = — (warg — w1r1)2 sindi — (warg + w1r1)2 (warg — w1r1)2 cos| j

2(7"2 — 7‘1) 2(T2 + 7’1) 2(T2 — 7'1)

where j is radial and 7 is downward to the right
2

g = 0.7273% clockwise, @4 = 0.1172% clockwise.



6) 20%h (cos §)° sin §
4.32 w = M clockwise, a = v"h (c0s6) sms counterclockwise.
R(cos)” +h {R (cos0)® + h}
4.35 B =——i+ < cosfBj d—ﬁ(l—i—cosﬁ)sinﬁl_f
* - - R R ;77 - R2 - )
1 parallel to the cone generator and 7 upward.

STDB} i— Qysin (B8 +7) 7,
sin y

Smﬂ}z‘—(gl—ﬂg)gls

4.38 W = |:Ql CoS (ﬁ + ’}’) + (Ql — QQ)
p

in . -
——sin(8+7)J
s vy

a= [Qlcos(,B—FW) + (Ql —Qg)
77('21 sin (B +7)k B
where 4 is along axis of gear A and k is upward to the left
. Q1 —Q
4.40 Precession : ¥ = Q; + (1722) {(R - 1) cos 3 — 1} )
singy? L\7
Spin: QS:LQ;) 1(:056’)7
(smp)? \7

W= (7,/}COSB + qﬁ) i+sinBk, @@= —¢ysinfj,
i

parallel to the cone generator, k upward.

sin vy

4.42 ¥ =33.69°, ¢ =—15.428 rad/s, 0 =0.6934 rad/s, ¢ = 13.699 rad/s.

o L.y 1

144 w=20(1 AR A A A Y ey
o (1+cosB)i+ By cos Bk, fB R(sinB—QCOSB)

u? 1

A= —20Fsinfi — | — Q2% cos B (24 2cos f — si j
a ﬂ.blnﬁl {RQ (B —2c0sB)3 + ? cos B(2+2cosf blnﬂ)] j
—2Q08(1+cosB —sinfB)k, i= €c/p, k upward.

5.2 (a) Ho = 8.3138k kg-m?/s
(b) Ho = 8.3138 (sin ¢J + cos ¢ K ) kg-m? /s

d - _ z
(¢) o Ho =~ 2452.357.] — 454.517K kg-m? /s

— Ho = 2452.388.] — 454.523K kg-m?/s”

dt

_ 3 5 5 -~ 5 : _
5.4 I'c = {—2mgL sinf 4+ ZL2mL29 - ZmL2Q2 cos 6 sin 9} Jj— §mLQQH (cosO) k

_ 3 _ . 3 e

F =2mg {cos& + §LQ2 cos 0 sin 0] t—3mLQ6 (sinf) j — om [LQ2 (cos ) + LHQ} k
5.6 m=6.369 kg, z¢=1.1078 m, yg = 0.5847 m,

L, =3.544, I, =9931, L.,=13475kgm? I, =5.776 kg-m>.

4R 2L mL2 |1+ (cos)? mL?

5.8 = — = 5 Iﬂt = ) IJJZ = t

rag 3r’ G 3 4 (COST/))2 T anw

7 11 12812 + 93R? 93R?

5.10 = —apR2L =—L, Iy=1I,=m—" """ ], = .

T T Fe T gt v = TR0 7280

5.11 m =414.1 kg, 7Tgo = 2.26j 4+ 200k mm, centroidal #42 are principal axes with
Iis = 9.495, Iy =9.498, I:; = 9.800 kg-m>.

5.13 0.542 0.042 0
[[]=mR?| 0.042 2542 0
0 0 1.292

5.15 Lo = 9.2650R3, 1, = 2.6490R3, I,. =8.7730R3
I, = 0.7450R3, I,. =20R? I,.=0
518 I, =26.61(107%), I, =456.7(1075), I =483.3(10~%) kg-m?.
188.5 228.9 0
[I]=| 2289 16875 —21.5.1 | kg-m? for 6 = 30.03°
0 —21.5 1616.0

5.20
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6.14

6.15

6.19

6.22
6.25
6.32
6.34

I} = 304.88(10) %, I, = 1221.8(10)~%, I3 = 1462.7(10)~6 kg-m?
—0.9723 —0.2104 —0.04106
[R]=| —0.2292 0.9591 —0.08656
—0.04644 —0.1894  0.9954
- 1 - _ 1 -
He = §mLQQ sinfj, dHc/dt = §mLQQ2 sin 0 cos 0k
with x aligned with bar AB, y upward in the vertical plane.
dHo/dt = 0.090411k = 0.090411%" kg-m? /s°
Fo= —-mL [1/12 (sinf)* + 92} i—mlL [9 — 4)? sin 6 cos 9} j— mL [z/; sin @ + 296 cos 9} k,
Mo = [mﬁ cosf — (I — Ir + I3) dfsin 0} it [1215 sinf — (I — I — I) 9 cos 9} j
— |:139 + (Il - IQ) ”(/.}2 Sin9C089:| ]23, E = é(;/o.
SF = —1.44Lk, M = (—15.71cos 8 + 0.001836 sin 3 cos )k Nm with k = ép ¢
_ - — dH, =
Hg = mR%w, [0.125)\1' +(0.433X - 0.5) k] , —C = mR2wi (0.25) — 0.10825)2) j

dt
A = 2.309 for no dynamic reactions,

1 is the axis of the disk, j is perpendicular to the diagram.

_ _ o 1 . . _
Fg =3mRO’I + mgK, Mg = ZmR2 [—2Q¢ (cos 9)2 + (QQ - (bQ) sin 6 cos 9} j
7 is the axis of the disk, j is perpendicular to the diagram.
0 = 89.416°, B = 28.369°, |@| = 2.4658, 1) = |a;|zlil;§, 6= o]
(a) He = m(0.31477 — 0.0906 4 0.0315k) kg-m?/s
(b) ¢ =0, 0= 84.5060_7 ¢ = 163.93° )
(c) ¥ =1.2139 rad/s, 6 = —0.78386 rad/s, ¢ = —0.097324 rad/s

o 3 1/2
~ \ 2L cos¥ '

_ 2 _ 3 2 _
=0, Flgx = —% cos 01 + (mg+ mvsin@) K,

sin(f — )

sin 6

, 2 , 6R
Flight = % cos O + <zmg - ﬂg;; sin 9> K, K upward.

Fy= [109 cosy — 2.51)2 (sinv)ﬂ i+ [109 siny — 2.5¢% sin v cos 'y} j—2.5¢sinvk N,
My = O.41L cosyi + O.225¢ sinyj + (2.59 siny — 2471'1L siny — 0.1751&2 sin 7y cos ’y) k N-m,
1 along the axis of symmetry, & horizontal.
1. 1 1
59 +Q? (2 + 3 COSH) sinf = % cosf.

2 g/R
“17 041 1.255m20°

2

L
N [L(1+ cosvy) — Rsiny] = mgL (1 + cosy) — mR2Q? VA sin y

n 1 L . o
1 R cosy|siny, = 6
L—-b

Front wheel drive: v = ,u,gm,

rear wheel drive: v = K97
all wheel drive: v = pug.
. g
0 =0.978=.
0 978L

¢ = 22.45 rad /2.

gL

R’

AN = 63.4 N, increase at front wheels, decrease at rear wheels.

WA —WwWB =



1.7194 FR
6.38 = —).
Y 1+ k2/R? ( m )

2FR?
6.40 2 —
YT (R? 4 K2)
6.42 max ¢ = 37.49°.

6.44 (a) 6 = 4.3503, %, (b) max (#) = 133.8° above horizontal.

[9+sin9—\/5+ \/S—QCOSQ—(COSQ)2 .

muh
6.52 wy = oo where point A is the corner where impact occurs.
A

6.54 e = 15.459 m/s downward, we = 17.441 rad/s counterclockwise.
6.58 (0B)y = 0.8589v; at 34.19° below the left direction.

6.63 P = 1593.2 J. Power minimized when 6 = 90°.

7.1 M = %mgL.

FLH +TH)

( mgLH?
4 Part (a): =—
7 art (a): Q1 EEWE

—k(y-H) - —2
et
B a0 1) 1

(0059)2
7.10 Ql = —\/§ka Sing —F= Qcons + an

7.14 3mi +mx,, = F
mii+m [1 + 4B2x,2n} Fm + 482032, + 28mgr, =0

1 -1
gmLQQS + §mL<€Q2 sing + k¢ = 0.

7.21 4mR? (9 + w?sin 0 cos 0) + 2mgRsin (20 + wt) = 2FRsin 6.

Part (b): Q1 =— |FL+T+ + —mgLcosf

|

7.18

7.24 (m1 +mo)E—mo(R—7) (écosﬂ—éQ sin@) + kx =F,
g(Rfr)éficoseJrgsinf) = 0.

7.25 m [2R1 + Ry — (2R; + R2) 92} +k(Ry — L) —2mgcos =0,
m [Rl + Ry — (Ry + Ry) 92} +k(Re — L) — mgcosf = 0.
7.30 (m1 +ma) 84+ mq (R + ecosb) 6 — mqeb?sind = (my + mg) gsin B,

my (R? 4 €2 + k2 +2Rsc089)é+m1 (R+¢ecosf)§

—m1Reh?sinf = myg [Rsin § + esin (5 + 6)] .
(2mg — 4F)
m

sin 6.

7.33 [1 + 8 (cos 9)2} b (992 + 892) sin  cos 0 —
736 (

1 .. .

my +ma) 2+ imgL (Hsint9+92(:os¢9) +(my+m2)g+kz=F,

| 1 . 1
Lo+ iésinﬁ — ngz sinf cos 0 + 5gsin9 =0,
mao L2 {w (sin 6)® + 20 sin  cos 9} =M.

| 1 .

7.39 gmLQG + ﬁmgL sinf = 0, gmL21/) =M.
7.40 mi18 —my {92 + 1/.)2 (sin 9)2} s+ ks—+mygsinfcosy =0,
(11 + mlsQ) 0+ 2mq 836 — m1521/}2 sin @ cos 8 + mygscosfcosy =0,
[Ig +mys? (sin 0)2} O+ 2myis {s (sin ) + sfsinf cosf| — mygssinfsine =T



7.41 [Ip +m (L2 + %Rz) (1 + (cos ﬂ)Q) + 2mL? cos B} "
—2msin 8 [L? + (L? + 1 R?) cos 3] B + %mRQ(éB sinf =T,
m (L2 + iRg) B+ msin 3 [L2 + (L2 + iRQ) cosﬂ] 1b2 — %mR%/}q.SsinB —mgLcosf =0.

8.5 Configuration Constraints:

L (sinfsiny) — H =0

—&+ Lcos () = ncos ()

L (costsin @) = nsin (Q)

Velocity Constraints:

L (9003981111& + w.coswsin9> =0

7 (cos Qt) — nQ (sin Q) = —€ — {L (9 sin 6 cos? 1) + 0 sin 0 sin* w)}

7 (sin Q) +nQ (cos Q) = L (9 cos 6 cos ¢ — 1) sin 0 sin 1/1)

89 () op = LI ((cos )i+ (sin )
(b): Nonholonomic

8.11 (my + mg) & — mo (R — RQQ) cosf + mgo (Ré + 2R9> sinf + 2kix = \; sin 6,
me (R — Zcosf — Réz) + ka (R — Rp) — magsind =0

mo Ré—i—isin@—i—) — magcosf = Aq, isinf + RO = 0.

8.12 mR? {[2 (1+42) +2+2sin 6] 6 + (cos ) 62 + g [sin ¢ — cos (6 + )] qb}

+2.5 (cos ¢) 0 + sin (6 + ¢) ¢*> = RN cos# + RF, (1 + sin6)
mR? [6.25&5 +[1.25 — 2.5c0s (0 + ¢)] 6 + 2.55in (0 + ) 9’2} -
—2.5RN cos ¢ + 2.5RF'sin ¢

oAt 2 2
8.17 {z}:[@/} 8 ¢ ﬂ} , Ilzm{Ler/i%(sinﬁ) +n%(c056)}

I 0 -a w _WIL (kT — K3) 1&3'5111 28 + mri B c.osﬁ +T
0 mrj 1 B = Uk (/f% — H%) 2 sin 23 + mr2 Q1) cos B
—C1 1 0 A .

c2
8.20 g =Xc, =Yo, q3=0, Xcsind—Yeocosf =0

(m—l— 3mw> Xc—i—mL (ésin@—i—ézcosG) = (Fl +F’2) T4 X\ sinf

(m+ gmw> YC —mL (9.005979.2sin0> = (Fl +F2) - J — A cosf

1 ; . .
(I +my L2+ 4me2> +mL (Xc sinf — Vo cos 9) -
(7714/0 X Fl +fB/C X FQ) ]_€

8.22 [185 cos2B +4cos B+ 2;} v+ (sinﬁ)é— [145 sin 3 —40056} VB + (cos B) B
B m1;~22 +(sinB8 —2cos B — 1)\
[i cos2 —sin 28 + 121} B+ [1; sin2ﬂ+4sin[3} P2 — (cos j3) v
-J (6cos —sinf) = fﬁ(Qcosﬂfsinﬁ)

¢+ (sin f) ¥ + (cos B) Y = M
8.29 max(f) = 80.73° when ¢t = 1.995 s.

8.31 Xg=-1112 m, Yo = —70.0 m, speed = 19.73 m/s, § = 56.2° at t = 60 s.
8.33 0 passes 89° when t = 9.28 s.



8.40 mXp + L {(cos ¢) ¢ — (sin ¢) (,252} =Q

mYp + imL {(;S sin ¢ + (cos @) ¢2} —mg = Qs
lmLQ(ég + §mL (cos ) Xp + %mL (sin @) Y — %mgL (sin @) = Qs

3
win (@) =fol{ ¥4 bt { 2}

—COSZ: 1 ) S]n¢ 0
ol = —sin 01, = sgn —cos¢p —1
o] A 0] ] =sg (¢>)[ osg — ]

; P
9.1 = ¥ - 7
m (31%2 —RL+-L?+ )
4 m

3 . 6R— L
—mR = 3

2 5 I\?
m(3R2—RL—|—L2—|—)
4 m

1 . —r)6
9.3 R = +— (3> my (R—T)292— mq (R r)eprOSQ

2 2 (ml +m2)
—liﬁ-m (R—r)cosf
2 (my +ma) 1

9.7 Both ¥ and ¢ are ignorable
Dy = {mL2 (1+ cosﬁ) + mR? [ (smﬁ) L (cosﬁ) } }w + %mchﬁcosﬁ
Dy = §mR2 ((b + 1) cos B)
SRIHKHRAES
{0 “”{ ; o {1}

w
¢
R=(T=V)=[ps ps { V- ps Pcﬁ][D]_l{pw}

H/—’

D¢y
2 2
012 M=m|ir2 2O pr ot
3 (sinf)*
y _ Po
o= L%
M, 9
. Dy 2 2 CO8 ( . 2)
- LR (cot“0+1) —4R 1+2 0
bo = 504 (cot?6 +1) 54 + 2 (cos ) ]
0 1
. 5 [kR2 < - —2) +2ng] +mgLsind = F (L — Rcot )
(sin @) sin 6
Note: The angle 6 mentioned in the problem statement is the same as the angle ¥ in Figure P.9.12.
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