2-4

2-5

2-6

2-7

2-8

==
=

==
=

(1)F,=4, F =6, F,=3; (2)F,=4(N), F,=6(N), F.=3(N); (3)F=7.81(N);
(4)cos(F, i)=0.5122; cos(F, j)=0.7682; cos(F, k)= 0. 3841
F,,=86.6(N), F, =50(N); F, =30(N), F, =-40(N); F, =0, F, =60(N); F,,
=-56.6(N) ,

F, =56.6(N)

F.=-1.2(kN), F,,=1.6(kN), F.=0; F, =0.424(kN), F, =0. 566(kN) ,
F,.=0.707(kN); F, =F, =0, F,=3(kN) “
Fo=161.2(N), £ (F,, F,)=29°44’

Fp=669.5(N), £ (Fy, x)=—34°52'

0; V3FL

2F; 2Fa

e

W

(a)15 kN« m; (b)105 kN + m

32.42 N - m(J0i¥s) , Ji%k LAB

Fo=42(N), 5 » Sk mk 45/, & HEHZGE A &

Jot, =",

F,=709.4(kN), cos(F,, i)=0.3283, cos(F,, j)=—0.9446, x=3.514(m)
A IVERIL )T 670. 1x+232. 9y-2355=0

(a)2F, J7lil: th BARIAT A; (¢)3F, Jill: BEE T

(b)F, Il : 5K VLI ff 60°RHm T,

F,=2010(N), F.=2000(N)

Pt r=0r )

2
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b b b b
2-9 I =—, I=—, M=— =—
3’ 4’ 5° v 6
2-10 F=P=9(kN), Fy,=Fy,=11.7(kN)
3
2-11 F4=FB=£P
’ 3
M M
2-12 F,= (), Fe=—rn (™)
! 22a ¢ 22a
F F 2
2-13 (a)F, =F, =F, FA')':_?’ FB},=FC=?, MA=—§FZ;

M
(b)F, =0, FA}szBzFC:ﬁT’ M,=-2M;

W E = E =2, gy 10

2 AR AR

2-16 Fy,,=29.67(N), Fy,=17.5(N), F,=18.42(N), F,;=6.7(N)
_F
" 2sin’9

Fl
2-18 —=0.6124
F

2

M
2-19 F=—-cot 20

a

2-20 F, =0, F, =-250(N), F,=3750(N)

6
2-21 Fg,=2cos ER M,=Gb(1+cos 0) (i¥i%%)

20 20
2-22 F,=—(kN), F,=—(kN), F,, =102 (kN)
NG NG

2-23 P,=333.3(kN), x=6.75(m)
2-24 F,=-48.33(kN), F,=100(kN), F,=8.33(kN)
2-25 F,=4.661(kN), F, =47.62(kN), F,,=22. 4(kN)

90°-«

R
2-26 ()=—Ptan atan
a

Fr

2-27 M=

cos(3—0
sin 3 (B-0)

Ty
2-28 M=—~Pr

2-29 (a)F, =0, F, =qa, MAZ?qaz, Fy=Fy =0, F;=0;



SHEER
qa 1 I, qa 1 qa
(l))F‘M:?tan «, FA)=?qa, MA=?qa s FBX=?tan a, FB)=?qa, FCchosa;
M M M
(C>FAx=7tana’FAy:_7’ MA:_M’ FB=FC: 5
a a acos a
(d)FszF,zay:O, M,=M, Fm:FBychzo;
qa 7 qa 3 qa
(e)FAx=§tana, FA}:?qa, MA=an2, FBx=§tan a, FBy:gqa, FC_Scosa

2-30 F, =1200(N), F, =150(N), F,=1050(N), F, =1500(N)
64 2 86 86
231 F\=Fe=0.4(kN), F\=(kN), M,==2(kN - m), Fy=2(kN), Fj == (kN)

2-32 F, =40(kN), F, =113.3(kN), M,=575.8(kN - m), F,=-44(kN)
2-33 F, =-66.36(N), F, =120.47(N), F, =36.36(N), F, =86. 13(N)
Pl P2

2-34 FCD :—?—?

2-35 Fy=vJ2F, F, =F-6qa, F, =2F, M,=5Fa+18¢a’
2-36 F,=-F/2, F, =-F, F, =—F/2, F, =2F
2-37 §,=2P(#i), S,=8,=2.24P(JE), S,=P($i), S,=2P(JE), S;=0
2-38 S,=1.08P(JE), S,=0.93P($1), $,=0, S,=1. 08P(JE),
S,=0.50P($i), S,=0.075P($i), S,=P(JE), S,=0.81P($L), S,=0.93P(JE)
2-39 §,=2.60P(JE), S,=0.43P($i), S,=2.38P(Hi)

, 2 N
2-40 S,=1.66P(JE), S,=1.33P($1), S3=?/ﬁP(J£), S,=0, S;=1.5P($i1),

S,=1.5/5P(J%), S,=0
2-41 S,,=0.43P(%i)

$3E
3-1 (1)M,(F)==2i+j+k(N - m); (2)M,(F)=10i-8k(N - m) ;
()M (F)=-2(N-m)M (F)=1(N-m), M(F)=1(N-m)
3-2 M,=-F.ai-F bj+(F b-F a)k; M.=F b-F a
F 3 F
3-3 M(F)=" (h=3r), M,(F)= meh) , M(F)= -Er
3-4 M.(F)=-101.4(N - m)
3-5 1.66M
3-6 (1)F};=400j(N), M,=-60i+15j+66k(N - m) ; (2) J11EjiE
3-7 F}=-143.9i+1011j-516. 9k (N) , M, =-48i+21. 07j-19. 4k(N - m)

3-8 Fy=30V2(N), 5« z MG RAMEN 45°, 5 y By Ie MR 90°, ML A

4 2
5 59)
3°3

3-9 F,,=106(N), F,,=53(N), F,,=91.8(N)



3-10 F,=-5(kN) (JE), F,=-5(kN) (JE), F;=-7.07(kN) (JE),

F,=5(kN) ($), F;=5(kN) ($7), F,=-10(kN) (JE)
3-11 F=50(N), a=143°8’
3-12 1=0.1(m), F, =F, =0, F,_=300(N), F, =950(N)
3-13 F=70.9(N), F,,=-68.4(N), F, ==47.6(N), F, ==207(N), F, =-19. 04(N)
3-14 F,=750(N), F,=250/2(N), F,=0
3-15 F,=0, F,=-/2F(J&), F,=0, F,=/3F(%I), F,=0, F,=0
3-16 x,=135(mm), y,=140(mm)
3-17 (a)x.=0, y,=105(mm) ; (b)x,=17.5(mm), y.=0; (¢)x,.=0, y,=621. 4(mm)
3-18 C€(0.511, 1.41, 0.717)

r

3-19 h=—
2

Fa4E

4-1 F=15(N)(—)

4-2 [ /ERE, P=250(N); [afHF, P=204.5(N)

4-3 f=0.8

4-4  f=0.224

4-5 R=31.6(mm)

4-6 M A %R Isin(60°—¢) cos(30°+¢) , M B ¥ A : Isin(30°-¢) cos(60°+¢) ;
B B ¥ A Isin(30°+¢) cos(60°—¢) , A ¥k : Isin(60°+¢) cos(30°-¢)

1( b
4_7 xmax =4
2 \tan ¢

4-8 P, =280(N)
4-9 e<fr
4-10 (1)A%AE: P =107(N); (2)BiARE, P, =250(N)
(3) WHEIAH , P, =300(N) ;
SEARAS B 25 A
PN R h<a/2f; B RAFE N h<a/2f; A A, SIAEARSBIE,
4-11 b__=11(cm)

max

aQ aQ
s=P<
b(fcos a+sin a) b(sin a=fcos a)

ag

b(sin a+fcos a)

4-12 4 tan a>fHTJ‘,

M tan a>f B}, P=

4-13 P, =720(N)
4-14 M=Q(Rsina-r), F=Qsina, N=P-Qcos a
4-15 (1)T.. =2.41(N); (2)M=0.012(N - m), F=2.21(N) (—)

max
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E
N2 2
5-2 (x a) +L:
(b+1)* I

p 2
5-3 x,=rcos wi+l 1—(%) sin’wt , y.=rsin wt+l /1—(%) cos’ wt

5-4 r=b+2ccos wt, p=wt, r=b+2ccos ¢ MRAHELL

5-5 x’y’=(a-y)*(a’-y*), v= vf+v§ =p,/1-2 sin’p+sin*e
5-6 1=0.21(s), a,=34.6(m/s*)
L
5-7 s=btan”' ”TQD:%;C:bu/zl
5-8 a,=5.37(m/s’), L (a,, n)=12.25°

vyl b, 2buyt )
5-11 ¢=arctan —(rad), w=—5—(rad/s), a=- - (rad/s”)
b b+t

3
et
(b*+vit*)

rsin wt _ r(acos wt+r)

5-12 ¢, =arctan , W =
a+trcos wt a”+r +2arcos wt

5-13 v,=0.86(m/s)

5-14 v,=0.707(m/s), a,=3.33(m/s*)

5-15 a,=1.2(m/s*), w=1.7(3rad/s), a=5.2(rad/s’)

5-16 x'=v,, y' =acos(ki+f); y’zacos(k i+,3)
v

e

7,2
5-17 vy, =- vy +v;=20,v,c08 00
sin «

Z, ) Z, Z,
5-18 y=2mR —+t, v=4mwR —t, a=4mR —

ZZ Z2 Z2
5-19 @, =5000m(100-5¢) (rad/s) , a,=300m+/(200m)>+1 (mm/s)>=592. 2(m/s*)
2
5-20 a=""
2mr
£6E

6-1 v,=33.5(m/s)
6-2 v=v,=0.4(m/s)
6-3 w,=1.5(rad/s), w,=2(rad/s)
6-4 v,,=0.52(m/s), v, =-1.86(m/s)
6-5 ©,=3.98(m/s); Mv,=1.04 m/s B}, v, S5E%H B HIEH,
6-6 w,=2.67(rad/s)
blv

(LoA)

6-7 Uy 227
x +
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6-8 wv,=11.2(m/s)

1
_ LR
6-9 v, = vy +vy—2v,v,c08
sin o

6-10 v,=0.436(m/s)
6-11 »=0.10(m/s), a=0.346(m/s”)
6-12 v=0.173(m/s), a=0.05(m/s”)
6-13 v, =115.47(mm/s) , a,.=19.25(mm/s")
6-14 »,=0.09(m/s), v,=0.157(m/s’); a,=0.09(m/s’), a,=0. 173(m/s”)
6-15 ¢=0, v=0, a=40(m/s*)
©=30°, v=1(m/s), a=34. 6(m/s*)
¢=90°, v=2(m/s), a=0,
6-16 v, =u/sin @, a,=u’/rsin’
6-17 w,.=2(rad/s), a,.=16(rad/s*)
6-18 v,=0.592(m/s), a,=11.3(m/s)

619 w,=2 w =30 e

- a,=2. m/s”), L(a,, 1)= .
6-20 2.88(m/s%) (a,, i)=236.3°

1
6-21 a=—1[v'+R'w" cos’o+2w’v>(1+sin’p)R* 1"

R
2 2 2
U 2 Y 2, 4
6-22 aa=J(—2wy'_) -2rw (—2a)vr)cos ptriw
p p
2
rw

tan(a,, i)=—cot p+—

%—Zwvr)singo
P
6-23 w=2(rad/s) CHIEFEE) , a=8(rad/s”) (I EHH10])
6-24 w=0.75(rad/s) (EHEIF]) , a=4. 56(rad/s>) (NHFEF 4 10])
6-25 v,=7.07(m/s)( LAB), a,=141.4 m/s*(#T EA) , p=0.354(m)
6-26 a,,=65.5(m/s*), cos(a,,, i)=-0.458, cos(a,,, j)=0.889;
a,,=11.7(m/s*), cos(a,,, i)=-0.077, cos(a,,, j)=0.997;
ay =54.9(m/s%), cos(a,,, i)=0.53, cos(a,,, j)=-0. 848
6-27 v,=94(km/h) (#FM ), a,=-1191i+151j(km/h*)
6-28 a,=0.356(m/s’), cos(a,, i)=0.974, cos(a,, j)=0.112, cos(a,, k)=-0.195
6-29 v, =0.12i-0.052j+0. 03k(m/s) , a,=-0. 0346i-0. 05j-0. 0173k (m/s>)

6-30 v, =w~/4c*+b’+4bccos wi | a, =w’~/16¢” +8bccos wi+h’
E7E

-1 wy=w, ;=1 73(rad/s)



7-9

7-10
7-11
7-12

7-21
7-22

7-23

7-24

7-26
7-27
7-28

7-29

7-30

W
h
hi| 3
i

v,=v,=33.9(cm/s)
2v, .00

w=—-=sIn" —
r 2

w,;,=6(rad/s) , w,,=4(rad/s)

0,=/30,

®,;,=6.88(rad/s), v,=1.54(m/s)

@,y =1.072(rad/s) , v,=0.254(m/s)
_brosin(a+B)

M
acos o

wpe=8(rad/s), v,=1.87(m/s)

v,=63(mm/s)

w,=4(rad/s), v,=400(mm/s) , w.,=1(rad/s)

®,=w,;=0.4(rad/s)

2.3
v, = 0w,
3
w, =6.19(rad/s)
Isin @
Ui 7.72 ¢
Je+ +2elcos @

v,=77.2(mm/s) , w,=0.559(rad/s)

23
° 3
w,,=2(rad/s), a,,=16(rad/s*); a,=5.66(m/s>)
v,=2(m/s), v,=2.828(m/s); a,=8(m/s*), a,=11.31(m/s)

3 s,
’UCZ?T(L)O, aC=Erw0
a,=3150(m/s*), a,=2100(m/s")
v,=0, v,=1(m/s), a,=17.07(m/s*) , a,=10(m/s>)
a —@rw2 « —iw2

BT W0y Qo= 5o

v,=1.26(m/s), a,=2.79(m/s”)

v TW,

0.2 2
vCD=T/§(m/S) , aCD=?(m/sz)
aye=10.74(m/s*) (1), a,.=22. 8(rad/s”)

oy, =24. 44(rad/s”) , a,=20.67(m/s>), a,=68.89(rad/s*)
v,=628(mm/s) , a,=2.48(m/s")

vy =

?, aE_% ?; wOC_Z ?, a()(::T b2
v.=6.865rw,, a,=16. l4rw;
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7-31 «;=0.29(rad/s’), a,=65(mm/s")

7-32 v,=0.6(m/s), v,=0.9(m/s), v,=0.459(m/s) ;
a,=2.816(m/s*), a,=4.592(m/s’), a,=2.5(m/s”)

7-33  a,,=2.87(rad/s’), a,=545.3(mm/s")

7-34 n,=88(r/min)

7-35 n,=214(r/min)

F8E
8-1 M =0°M, F=-2.42(kN); 24 ¢=90°Ht, F=0

8_2 Umax = f}g

8-3 N,,.=5.84(kN), N, =5.36(kN)
8-4 T=Wcosa; T=W(3-2cos a)

8-5 0.0659(m)

min

wi Wl
8-6 S,=-(aw’+g), S,=-(aw’-g),
2ga 2ga

8-7 y=?gt2 +v,tsin o

8-8 6,,.=42.7°

max

8-9 (1)wp=vy+2gH; (2)cos a=v,/v,
8-10 (=18(s)

F,
8-11 x=——(1-cos wt) +v,t
me

8-12 —v"(l )
x—k e

Yy
1 +kvy /g
8-14 v=6.47(km/s), t=19(min)
8-15 s=3(J/5t+1-1)(m)

- atfg
g-fa

&8-13 v, =

8-16 a=gtana, a,, =tan

NP1 |8
817 cos(x—lwz(a» l)

8-18 a,=11.83(m/s’), N=4.49(N); x=5.91+
8-19 x=chwt, Fy=2maw’shwt; t,=1.31/w

F9E

9-3 p=(2m,+m,)v
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9-4 p%mzlw, Iy AT

x.=Mlcos wt Sm,+4m
9-5 {°° Hm=_——"",
¥ =Mlsin wt 2(3m+2m,)

1
p=7(5m1+4m2)lw, pLOC 815 o —E

1
9-6 Fp=(m,+my+m;+m, )g+?( m,=2m,+m;)a

9-7  Av=0.42(m/s)

9-8 30(N)

9-9 N,=pQ(v,+v,cos )

9-10 (1)Fy=/N+N>=277.7(N); (2)Fy=./N'+N> =623. 7(N)
9-11 Z£#%0.266(m)

9-12  Ax=37.8(mm) ([147)

(x,=leos g4)* 93

9-13 =1
! 4
9-14 x=—P+Qesina)t
P+
9-15 N,=- Qea)Qcosa)t
g
Pl
9-16 x:P+Qsin(¢Ucoskt)

P, . P
9-18 X,=—low +Psin ¢, Y,=Pcos p—Ile
g g

9-20 »=60(m/s)
9-21 Fp=rv(gt+v), N=rg(l-vt)

v, 1
9-22 x=—/[(1l-at)In(l-cut) +at ] ——gt

a 2
£10&E

1 1
10-1 (a)L, =?(4m+M)RU; (b)L, =?(4m+M)Rv

10-2 L, =2mwl’sin a
10-3 (a)L,=18(kg - m°/s); (b)L,=20(kg - m*/s); (¢)L,=16(kg - m*/s)

R+ v
10-4 (1>P:Temw,LB:[JA—me%m(me)z]E‘;

(2)P=m(v,+ew) , Ly=(J,+mR + e) w+m(R+e)v,
10-5 a=2.17(m/s*), F,=598(N)
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A F

10-6

10-7
10-8

10-10

10-11

10-12

10-13

10-15
10-16
10-17

10-18

10-19

10-20
10-21

10-22

10-23

10-24

10-25

10-26

10-27
10-28

10-29

10-30

10-31

mr,=m,r,
a:7
Jo+m, rr+m,r
o Ty T Tm,r,

n,=34(r/min)
a=-0.5(rad/s?)

2
a Pc
a=———g; R, =0, R.=————mg
atpe atp;

_ /.2 M, .
r= |ryt SSin wt
mw

M,=47.1(N - m)

0y ( JA 'TI') 3(m,+3m,)
g=—sin| [ —— 4+—|, T=271 | —F—
l 3(m,+3m,) 2 k

t=4m/3kba’ w,
o, =2(MR,-M'R,)/(m,+m,)RIR,
a=R(Mk-mgR)/mR*+k*] +J,
. brw*P

8mfglQ

1 2 3 2 2

JZ:?mll +m2(§d +1 +Zd)
Ji=Jytm(a’=b)
Jo=0.0347(kg - m*)

1
]x =€mh2

f= ?tan o'

2 1
Uy 2?«/ 3gh , FT Z?H’Lg

a=[Fof Cmytma) g/ ma)

a=—gsina, F.=—mgsin a
7g T g

1
i=(vy-rw,)/3f'g, vCZ?(2v0+rw0)

a,=3.49(m/s%)

3 3
N, =mg(l—zsin20) , Ny :ngsin Ocos 0
3g 3Wl ) 14
a=— =—lw =—
2l’ Xy 4g s Ya 4

4
aczgg:7_ 84(1’11/52) . FT:IS. 68(N)
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g1 =

11-4
11-5
11-7
11-8
11-9

11-10

11-11

11-12

11-13

11-14

11-15

11-16

11-17

11-18

11-19

11-20

11-21

11-22

11-23

11-24

2
‘02|:]1 +J, (E) +mR2:|
2 .

P
T=—"1*w" sin’x

6g
T=18352MNcm

T=mv’
W,z =mgry(1+cos @), W, =mgr,(cos ¢—sin 0)
v,=2.638(m/s), v,=0
1.2(m)
4gh(P-20+W,)

o :x/2P+80+4W1+3W2
0.113(m)

3ag(P,a+P,l)

r( P1a2+lez)

2

”:J3[M9—mgl( 1-cos 0) ]

(1) BBLETE 0, =0, HEFFRIMHEE w,, =4 95(rad/s) 5 (2)5,. =87, 1(mm)
_ R(iM+Rmg)
T AL AmR)

2/\/3g7M 6gM
w=n ¢, a= S
R+ 9P+2Q <R+r) (9P+2Q>

=J2g<M—P - rsina)s
(P+Q)r
v, =3.984(m/s)

w:/\/E’ xzzsay;
2a
2. 47 3.12
w,= (rad/s), w,= (rad/s)
a a
3m,g
aAzi
4-Tnl+9m2

2¢1P; 241P,
WP (PP, A PP,

<1)a]:sin*1(%sin a); <2>w,4,,,:[

i, e}
z 9
4 4g

cosaAa=—, W=

7 Tr



i

12

A F

1
11-26 tan a=?, a=26.6°

2
lw,

11-27 @=arccos(/n’+1-n), n=?
g
11-28 188(N - m), 42.5(N - m); 6.31(kW)

11-29 M=111(N - m), N=6.75(kW)

2
11-31 (1)a=a,=g/2=4.9(m/s’), F,=72(N), F,=268(N)
(2)a=(2-/3)g=2.63(m/s’), F,=F,=248.5(N)

11-30 (1)0=arccos|:};(3+cosﬁ) —;}; (2) 5K 3380 2mg %(%ﬂ;osﬁ)

m, gsin 26
11-32 ap=——"—
2(m,+m, sin” 6)
M(m,+2m
11-33 =¥
2R(m,+m,)

m 1 .
11-34  ay =-rw’cos i Fm=—ra)2(2+m2)cos wt, FO),=m1g—?m1rwzsm wt;

1 .
M=r|—m,g+m,r’ wsin wt | cos wt
y M 2

1 4
11-35 (1)a,=—g; (2)F=—mg, F;,=0, F; =4.5mg; (3)M;=13. 5mgR

6 3
S (1) S, (=1,
11-36 v, = vy =

\/ml(ml+m2)’ ’ \/mz(ml"'mz)

8 11
11-37 v, = ?gr,FN=?mg

3
11-38 w= z—é;,x§+3lyc+3lz=o

7 1
11-39 F, =?mgcos 0, Ff=?mgsin 0

Qsin a—P 3PQ+(2PQ+(Q%) sin «
11-40 a=~——¢g, F,=
20+P 2(2Q+P)
11-41 v,=0.48(m/s)
F£12E

12-1 gtan(6-¢, ) <a<gtan(0+¢, ),
12-2 4= gsin o F,- mgcos 3 ]
cos(a+f) cos(a+f)
12-3  F,=180(N); N,=232.5(N); N,=367.5(N)
12-4 0. 667(N/mm)



12-5

12-6

12-7

12-8

12-9

12-10

12-11

12-12

12-13

12-14
12-15

12-16

12-17
12-18

12-19

12-20

12-21
12-22

12-24

W
h
hi| 3
i

a=8.49(m/s%) ; S,;=175.2(N), S, =69. 8(N)

wmax = A é ’ sz(g_ewZCOS wt)
e

a. =0.35g

max

3g 3 >
a:a; X4=§mg(_’> ’ Y/lzgmg( T)

_Mmg _3
(DN =713 (ey=2)

%, Zmra—%la)z@—) Yy Z—%la—mrwz( 1), M, Z%lrw2+%l2a
Ple” . 5 .\
N,=N,=————sin 2a($8 MK, AL EE 1)
6(a+tb)g
_2(4P-kx) F _ P+kx F _2P+7kx
a,= 15P 8, I'm = 5 *'sT 3
) b*cos p—a’sin @

w =38 3 3.\ .
(b’-a’)sin2 ¢

X,=3.53(kN)(—), Y¥,=19.36(kN) ( T); N,=13.83(kN)( 1)
(1)a=3.53(rad/s*); T=176(N); N,=358(N)

2 3F 243
F :fmw§r+2mg+[7, M, =7«/7ma)(2)r2 +Fr

9 3r 3
(1)a=1.85(rad/s?); (2)F,=64(N); (3)F,=321(N)
a,=2.8(m/s)

aC=7gsin o, SAB=7mgsin oy No=mgcos o, FC=7mgsina

N,=mgcos o, FD=7mgsin o

. m,sin a—m N 3m+(2m+m, ) sin
( )(l— 2ml+m &3 ( ) cD 2(2ml+m)
3m+(2m+m,)sin a

2(2m,+m)

m,g

(3)X,=

m,gcos o

m,

Yy=———
Y 2(2m,+m)

{4m,+6m+[ 5m+(2m+m, )sin a]sin af g

m,sin a—m
:2(m1+m) ™
N,=N,=1098(N)
Bl Y, =27.4(kN), Y,=21. 6(kN)
B X,=-89.6(kN), Y,=-22.7(kN)

X,=-38.4(kN), Y,=-75.9(kN)
PR*w*

Y,==Y,=——sin2
A B 8g(m+n)sm a

(4 F, g

131
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14

A F

.

17 5

M

E13E
13-1 Ezc?s @cos P
F, sin( =)
FP
13-2 F,=—_tana
2
M
13-3  F,=——cot 26
a
F,l
13-4 F=fpseczqo
a
13-5 F,=3F,
13-6 F,=1.5Pcot 6
13-7 +P( ! )2
-7 x=at+—|—
E\b
in O( 1-cos 6
13-8  M=450 50U =cos 0) oo )
cos 0
13-9 i in gyt
— - 4
sin @ =sin @ +o—s
13-10 <=0
sin"f r
13-11 k=1.69(N/mm)
13-12 =0°mf, AREVH(0E
a 2 > 7 s N2z 2 > 7
e=180°f, M =A=WRUETH, M A< A ARET
5-(1-1)7° R
@ =arccos %jﬂ KR -
1313 6=0°AF3%E, 6=53. 8°FE .
13-14 =0°H}, AExE; e=arcsin i+i o
§0 ’ e ’ QD Zklﬁ s oy
13-15 (FP1+FP2)COSgol—FP3sin¢,—2FP3)\singolcos901—2Fl,2/\sinqolcosgo2—7=0
Fy,cos @,—Fpysin @, =2F;Acos ¢, sin ¢, —2F,,Asin ¢,cos ¢, =0
T A=[1-(sin @, +sin@,)>]™"*
13-16 N,=250(N), M,=450(N - m); N,=1050(N); N,=100(N)
3 .
13-17 SBD:LFP(H)
S3-1
13-18 F,=2.44(kN), F,=2.22(kN), F.=2.67(kN), F,=2.67(kN)
13-19 F,=3(kN), M,=4(kN - m)



W
h
hi| 3
i

.. 11
13-20 FN1=?1<N(TJ), Fy,==—kN(JE)

13-21 F, =1(kN), F, =1(kN); F,=2(kN)
13-22  Fy=F($i), Fy,=J2F($i)
13223 <CUtO)
4a’
13-24 m=6.5(kg), FaE A
13-25 6=0°; 0=180°, AEEFAf; 0=68. 7°, fax Vi

1 _
13-26 @ =arctan ?, fa B A

£14 =
1 3 1

14-1 GEE T8 BT

P(R—r)2
14-2 a,= 5 &

© P(R-1)"+Q(p™+r")

M

14-3 0

= Y
a*(3m+4m,)
14-4 ¢+§sin¢=0, P[P=x?)i+an ] +gu (P =) 72 =0

PL(P=y)y+yy*]-g=0
2g
=0

3(R-r)°
14-6  (1+10) 0+r8° +gsin 6=0
14-7 273+4000=0 (VA7 E )
] (k1b2+k2a2)
D

b*m+J

14-9  m %, +(k,+ky) x,~k,x, =0, m,%, +hyx,~kyx, =0

14-5 ¢+

x=

14-10 (m,+m,)x+m,lp+kx=0, x+lp+gp=0
14-11  mz=—k,(z=L,¢) —k,(z+,,0) , mpzq'b=klll(z—llgo)—k2l2(2+lzgo)

d . . )
14-12 E[]300+m(L+x)20} =0, mi-m(L+x) 0 +kx=0

—+m

14-13 p°>
14-14  53+36=0, $+26+E6=0
r
My . - ) - )
14-15 m+? R*@+mRlcos( o+ ) f+mrisin( =iy ) " +mgRsin ¢ =0

15 1



mRIcos( o= ) G+ml’*y—mRlsin( o= ) ¢* +mglsin ¢y =0
6M+6m+2M,

14-16 x=——"——
6M+2M,+9m

gsin o

N g 3,01 ) . M
14-17 #ER R ZMx2+?kx2—ngsmoz=E; JHWIh T=2w ETA

F158

15-1 v,=v,=

15-2 e=0.358
15-3  F,=529.2(kN)
15-4 6 =11.29(cm); F

max

15-5 ap== |2
m g

15-6 7=0.8; AT=39.2(kN - m)

15-7 G,=10671(N), G,=42684(N); T,=19600(N - m), T,=4900(N + m)
15-8 G=28.8(1)

15-9 »/=2.625(m/s)

15-10 v/=9.72(m/s), (v/,n)=31°58"; v;=4.04(m/s) , K47

=442. 7(kN)

max

Jo Jo Jo
15-11 w,= S0, U= ;Rw,, I=m —Rw,
JotmR JotmR JotmR
M \* 3l
15-12 x=|—"7—] =
M+3 m/) 2f’
15-13 w=@
71
3v 5 3 5 .,
15-15 w=—; [ .=—Mv, [ =—Mv; AT=—Mv
4a 8 78 16
1 2rw,
15-16 tan 8=—|3tan a—
Se vCos o

15-17 0=5.78(rad/s), v,=1.73(m/s); [,=1.33(N +s), I, =12(N - 5)

PR
3

15-18

2
15-19 (b/a)max=§20. 707

L 2
15-20 e=+/2sin—; x=—I
e sin 5 x 3

3
15-21 [=Tm/g7

16
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15-22 [=0.37(m)

7
15-23 h=—-
10

£16 5%

m 2m m 2m
16—-1 (a)T=21Tﬁ; (b)T=2m /7; (d)TZZﬂJ;; (e)T=2mw /7;
(f)T=2’rrﬁ

4 (m,-m,)
16-2 k="
I\-T,

16-3  y=-5cos 44. 3t+100sin 44. 3t( mm)

3
m mg (mgsin” 0 )
16-4 T=27w |—, A= |— +2h
Nk x/k ( k
16-5 =2 [2nM
e 2
4 fou
k

.
d+2

16-7 w=" 8
[
b k k
16-8 f=— |
2| (ke +k,b")m

16-9  (1)f,=0. 182(Hz); (2)£=0.289; (3)f,=0.176(Hz); (4)T,=5.677(s)
16-10  (1)0.0355; (2)8.97(Ns/m)

16—-11 (1)¢+ﬁ¢+9—k¢=0; (Z)wﬁ
m’ m m
16-12  (1)B=0.385; (2)8=0. 0013
2
16-13 (1)y=%5in %vl; (2)vcr=:H/Z
16-14 n=945(r/min) ; B=0.412(mm)
16-15 x=40sin 7t(mm) ; n,=95. 5(r/min)

2_
16-16 @ = | rzngl,go= . zkbdz
ml ml*(w, -~ ) sin i

16-17 £=323(kN/m)

=~

3

16-6 T=

iR A

A-6 k=2, acos O+pcos ¢—bcos y=1, asin G+psin ¢—bsin y=0
A-7 (1)k=1; (2)rsin o—(l-p)cos y—rsin 6=0;

17 1
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rcos ¢—(1—p)sin r—rcos 6=0;
rcos O+Ilsin y=0b

A-8 k=1, sin@+cos =1
A-9 k=1, xi+yi+z, =0, lcos =y, =0, bsin(f/2) —hsin(6/2)=0,

A-10
A-11
A-12

A-13

A-14

A-15

A-16

A-17

A-18
A-19
A-20

(bx,/1)*+(by,/l1-b)*+(bz,/1-h)*=h’
k=1; lcos ¢+bsin 6=bsin ¢y =1, [sin p+bcos 8+bcos y=h
(1)&,==cv,/b, y=(b+c)cos Ov,/b; (2)%,=0, ¥,==(b+c)vy/(b’sin’f)
¢=acos( 0+ )w/[ bcos p—acos(O+¢) ] ;
$=[asin(0+¢) (w+¢)*~b@’sin ¢ /[ acos(0+¢@) —becos ¢ ] ;
p=(awcos O—ppcos @) /sin @;
p=(—pdcos @+p@’sin @—2ppcos p—aw’sin 0) /sin @
O=v/[4lcos(6/2) ], 6=6/2tan(6/2)

rwcos( 0+w)

%=Llcos ¢, %, =L(@cos p—@sin @) , HiH = s
lcos ¢—rcos( 0+¢p)

o=[1¢°sin p—rsin(0+¢) (w+p)> /[ lcos -rcos(0+¢p) ],
[sin ¢ =rsin(O+¢)
y==9.07(em/s), y=-9.01(em/s”) ; p=—15.71(em/s) 5 p=17.29(cem/s>)

1
¢=Zw1 , ¢=-73w;/ 24

1
wAC=?a), a,.=83w/27

wyy=—1.19(rad/s) , a,,=16.83(rad/s*)

v=rw, a=53rw’/12

sin 0—2sin @+sin y—1=0, cos -2cos @+cos y+1=0;

¢ =w][ sin O+cos O+sin( ¢—0) ] /[ cos @+sin g+sin(@—-0) |,

$=1[ sin @+cos O+sin(p—0) ]@*+[ cos O—sin O—cos(p—0) Jw’+
2cos(@—0) @w | /[ cos O+sin @+sin( @—0) ]



