951
1-1 W&
12 W%
1-3 W&

952

2-1 F=734.5kN, 0=81°36'

22 (a) F, =15.82kN, F,=7.06kN; (b) F,=224kN, F, =10kN
2-3 R,=0707P, #TCAMKTJi: Ry=0.707P, ¥ BC [k LJ;
2-4 F,=224kN, I} AC FFRAF, Fy, =10kN

2-5 F,=1.63F

2-6  Fy, =Fyy =1.414%

2-7 F= Mcot 20
a

2-8  F, =466.5N, 0=20°1¢', d =4.59m
29 Fy =V3kN, Fy, =9kN, F, =23kN

2-10 FAx:O’ FAy:iP_l—%qZ’ FNB:%P‘{'%QZ

2-11  F,, =38kN, F, =—Fy =164kN
1

4cosa
2-13  Fyz =176kN, M =286kN-m, F, =-3150kN, FOy =-176kN

2-14 F, =-375kN, Fy =-112.5kN, F,=159.1kN=F,, F, =-75kN,
Fy, =F, =75kN

2-12 Fy=-F, = [2(F +2W)sina + W +2F), F,, =F +3W
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2-15 F, =0, F,, =2325kN, M, =103.5kN-m

2-16 F, =0, F, =-155kN, F, =%kN

07 = Pmn
iy
2-18 F,, =-375N, F, =-75N
2-19  Fye =1250N, Fp, =2000N, F,, =250N
220 F, =-250V2N, F, =-250V2N, F, =250y2N, F, =250\2N,

Fe, =2502N,  Fp, =25042N
221 Fy,, ~26kN, Fy .

222 P, =280N
223 a,;, =100mm

~ 20.93kN

224 a<
21

sin0—fsc050F <r<
cosf + f,sinf ¢

2-26  40.21kN < Q0 <104.21kN

9453 5

sin@ + f, cos@

2-25 : 0
cosf — f.sinf@

3-1 F,=F,=-2639%N (Jk), F.=33.46kN (Jk)
32 F=-5kN (Jk), F,=-5kN (J£), F,=-7.07kN (&)
F,=5kN ($i), F,=5kN ($i), F,=10kN (%)
3-3 M, =-3464N-m, M, =433N-m, M_=-200N-m
3-4  Fy' =(-100i —300j+746k)N , M, = (1200i —1093j)N - m
3-5 M, (F)=0, M,(F)=—447N-m, M_(F)=0
M (F,)=56IN-m, M (F,)=-374N-m, M_(F,)=0

V3 V3

3-6 (1) MXZO’ MyZ—TFa’ M ZTFCZ

z

(2) |M,| =\EFa (FEET OAB Vi)

3-7  F=50kN, 0=143°8
3-8 F=F,=-F, F,=F, F,=F,=F, =0



SR F
39 F, =2667TN, F, =-3253N; F. =-666.TN, Fg =-14N,

F,. =12640N
3-10 (a) x.=0, y.=60.8mm (b)) x,=110mm, y,.=0
2
Y-
311 xp=——>t2
BECE

4%

4-1 (a) Fy, =60kN, Fy, =10kN, F; =—20kN
(b) Fy =0, Fy, =5P, Fy=4P, K%

42 o0, =100MPa, o, =25MPa

43 6, =200MPa, 7y =0. Oy =150MPa, 7y =50+/3MPa
O4se =100MPa, 7, =100MPa, Gyp =0, Ty =0

44 1y = %sin(z x30°) = 0.95MPa

4-5 F < 5.625kN

4-6 Al =-0.1mm

4-7 Al=-0.25mm

4-8 d_ =17.84mm, A, =833mm’, N, =157kN
49 b=1164mm, h=>162.9mm

4-10 d=279mm, qa=100mm

4-11 F < 420kN

4-12 a=26.6°, F<50kN

4-13  wyy =0
4-14 o, =40MPa, oz-=-110MPa
1 1 5

4-15 FNI =—gpy FN2 =§P, FN3 =gP

g5

5-1 4% 1 =40.76MPa , #4947 r =19.9MPa
52 t1,=89.46MPa, n=1.12

5-3 d=35.39mm



_ TR %5 R
5-4 w4
5-5  d BY 14mm BEA% K
5-6 7=19.1MPa , %%
57 [F]=21.6kN

5-8 h=48mm, /[=90mm, J=9mm
55 6 5L

6-1 (@) TpuM, (b) Tha=3kN-m, (¢) Tpu=2kN-m
6-2 (1) |Tpuxl=1273.2N'm

(2) |Tpax[=954.9N-m

1. R 3XEE, XA
6-3 1,=63.7MPa, r_, =84.93MPa, r, =42.46MPa
6-4 (1) 7., =47.66MPa<[1]

(2) D, =50.3mm

6-5 d=21.7mm, W,  =1120N
6-6 D, =45mm, D, =46mm
6-7 (1) 7., =71.3MPa, ¢'=0.0178rad
(2) 7,=1,=713MPa, 7.=357MPa
6-8 T =09.8MPa, ¢, =2°
69  Tpps=41.2MPa>[r]=40MPa , 7, =23.8MPa<[r]=40MPa, r4=
199.0MPa >[r]=100MPa , o, =398.0MPa >[c,, ]=280MPa
AN AR RS AR o
6-10 (1) d, =84.6mm, d, = 74.5mm
(2) d=84.6mm
(3) F3he 4 MELE NI By C ZIH]
6-11 ABB: 1., =43.63MPa<[r]; ¢ =0.44°<[¢]
BCB: t,_=7134MPa<[r]; ¢ =1.02°<[¢']
Sl 1 EE A J5E 26 A
6-12 d = 63mm
6-13 M, =097M,, M, =0.03M,

max 4%



7-1 W

72 W

7-3 W

7-4  100MPa

7-5 63.2MPa

7-6 %

7-7 57kN

7-8 196MPa /2f%
7-9  44.2kN

7-10  510mm

7-11  FKIER SN 141.8MPa & KR /724 18.1MPa
7-12 25b

7-13 B

7-14 B

7-15 0§

45 8 %L

8-1 Ari: o,=1125MPa, 7,=0, HFENIPRE: B ri: o, =5625MPa,
75 =16.9MPa , RN JPIRE: C M 0.=0, 7,=225MPa, _[AIRJPIRE.
8-2 (a) o, =30MPa, 7, =52MPa ; (b) o, =87.5MPa, 7, =-21.65MPa ;
(¢) o,=548MPa, 7,=-23MPa; (d) o, =-15MPa, 7, =-25MPa .
83  (a) =ANERM 145N o, =17TMPa, c,=0, o,=-67.7MPa ;
ay=—34.7° 8-124.7°; WAVIN Jj7,, =42.7MPa .
(b) =AFEM RN o, =483MPa, o,=0, o, =-83MPa ; a,=-22.5°
B -112.5°; HAVIN )7, =28.3MPa .
8-4 o,=61.6MPa, o, =384MPa, o;=0
8-5 (a) o,=60MPa, o, =30MPa, o, =-70MPa, 7, =65MPa
(b) o, =70MPa, o, =50MPa, o,=-50MPa, 7, =60MPa
(¢) o,=81.6MPa, o, =184MPa, o, =-30MPa, 7 =558MPa
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8-6 ¢, = G(le’u) 35 = a(ley)
87 o,=101.98MPa, o, =6.6MPa
8-8 &4 =3.3x107*
89 (1) =AERMHSHM NG, =150MPa, o,=50MPa, o,=0. %5 —
5 FE B o, =100MPa<[0'] Ry A 0 2 9 B OR % BB DU 9E R PE iR
=132.3MPa <[o], ML HEE R,
(2 _/I\If“jjjy 0, =50MPa, o, =31.9MPa, o, =-21.9MPa . % A$i
NJJEES o, =50MPa > [o], WA K.

8-10 o, =0, —%03 =45MPa>[c,], ZMMAH 2 ZK,

54595t
9-1 0o, =120MPa=[c], MJIFHEIREER,
9-2 d=12mm
93 d=29.7mm, Hd=30mm
9-4 [ =532mm

4F V(16T Y
9-5 Oy =\/(m7j +3(m7) g[O’]
9-6 o =133.4MPa<[o], FIMEIREER,

9-7 6 =235mm
9-8 o,=107.3MPa<[c], FI{FHLI0EEER,

5103

n’El
(0507

102 BRI F, =925 kN FEJE# M F, =88.3 kN 7.0 [ # 1f
F,, =190 kN,

103 (a) E®AEHKE, (o) KIIGAE K, HAK/AN N 313.58N.
10-4 F,, =177.65kN , F,, =872.18kN

crl

10-5 n=825>n,, &4

10-1

cr

0



10-6 F,. =26.66kN
10-7 n=357>n,, %4
10-8 n=251>ny, %4
10-9 n=65>n,, %4
10-10  F=998kN
10-11 F=15.5kN

o5 11 %

11-1 &S DWiEsh 7 #EN: xp =200c0s0.2n ¢ mm, y, =100sin0.27 f mm .

2 2
D AR L+ 2D (D,
2007 100

N2 2
12 AR, ST Yy .
+1) [
272
— [ _ L
11-3 VA:%:ﬂ\/x2+]2, aA:dﬁ:_Vo_a’ SRRV, a, PSR
dr X dr X
[ 5 x liAH o
2ecoswt + \/ (2ecoswr)” —4(e* — R?)
114y, = ; ;
d : i
Vg :ﬁz—ew[sma)t+ ¢sin 2ot J;
dr WR? - sin oot
dvg ecos2wt e’ sin® ot
ap =—=—em| coswt + + 3
dr JR? - sin*

4(R* — & sin® a)t)g

11-5 BL O Ak, AKPITT A, T AR AR R R R BLIE T R -

11-6 v, =v, =or=151-0.2=9.42m/s ;
a,=a, =or=>151)"-0.2 = 444.15m/s’

11-7 9=arctanﬂ

h —rcoswyt

2

18 o=, a:—;zo FEFRT o 55 9 FiFHR
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do @’

11-9 = 3
dt  2nr

2
11-10 R b M AIIGERE: of, =0, af) = Zvd’" —2.742m/s? .

11-11 %, =—Ising- 2“;{

v
, yp=Ilcosp-—2;
VB @ R

_ 22 _ Y
V=X + Vg =—I

2R
2 2
% v
¥g=-lcosp-—2=, jp=-Ising —>
B ¢ 4R2 VB ¢ 4R2
2
a=\i+ 3 =—4V1321

3
11-12 g=—0t

3
(I* —vat*)?
11-13 v, =v,, =40km/h (1),

11-14 U)%%&%%Tﬁdmmﬁﬁﬁ,ﬁﬁﬁﬁmwm:h=?$?:

1000s = 16 73 40 5.

2) a= arcsinv—e = arcsinE =30°;

vr
‘) :w:mss:m 215 Fb
0.866m/s

11-15 v, =27 +42 —2x2x 408 75° = 3.98m/s

11-16 v, vy b, LI B N vy =v, sinl5° = 4sin15° =1.04m/s
11-17 vy =v,=vtana

_ sin(¢ —30 )-ra)

11-18 v
BCT sin120°
1
Voo | ——Sin(0_300)-rw—_—5rw——£rw
BC =0 §in120° J3 3
2

5 o MU R D5 1) 5 R DT A A S, BT 7

SINGO°=30% _ o, itk A .

Vac loozge=
BC lp=30 ;
? sin120°



sin(60° — 30°)

gra), [ £ o

ro=

w\&dww

11-19  vge =vp =v, =v, cot30°=v, cot30° = 600+/3 =1039.23mm/s ; ape =

2
aa=1.732x800—2x1§gg =-8214.4mm/s> , 5 RRITHIA T,

11-20 vy =ve =v, =100mm/s ; agp, =ac = a, =346.4mm/s

12 %

12-1 @, =3rad/s, @qp =52rad/s

12-2 vge =2.51m/s

12-3 vy =0, vo=v;=70.7cm/s, v, =100cm/s

12-4  w,5 =0.2rad/s, v, =34.64mm/s

12-5 M9p=0% @=180°F, vy, =4m/s; Mp=90° ¢=270°HF, vy, =0
12-6 - =10.39rad/s, v, =14.7m/s

12-7  wpp =0.5rad/s

12-8  wpp =5rad/s, v, =1.3m/s

w
129 wge :E

12-10 v, =rotan2¢

12-11 a4 =?rw02 y O =?w02

12-12 vy =2lay,» ag =\2lw}

12-13  ay =23.09cm/s*, o, =2.31rad/s’
12-14 @, =3.63rad/s, a, =2.2rad/s’
12-15  a, =2rew), a, = r(\/gcooz -2ay,)

12:16 ve =7y aC=Erw02

1217 @,5=0, vz=2m/s, a,=>545m/s’
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41

3 ¥

13-1 (D) t=0%r=2slf, F=59kN; (2) r=2s ¢ =8slt}, F,=4.7kN;

(3) t=8s&t=10sl}, F,=3.5kN.
132 ST a; =1.96m/s”

IR @, = 4.56m/s° .

133 BYWIBEA 48 IR ) By = Peosa , /NERBIENFEALERS, 2485 idi

71 Fr = P(3—2cosa) »

134 g =30 |/&
m\V R

1355 =8 (e ¢y, x="8;
u 7

13-6 v =42.4mm/s, F, =028N

mw2r4x2

13-7 k= (2 =2y

2 H
m-g —;’
> (l—e ™)

13-8 v=43gl/2=21m/s, F;=P/cosa=19.6N

139 y= e—A{cos(ixJ - 1}
mk Vo

13-10 @=0fF, F=mg(l+¢p}); @o=¢,, F=mgcosp, -

13-11 t=2.02s, s=7.07m

514 %

14-1 p=QC2m, +m)v

14-2 p=%(5ml+4m2)la), pEHTOC, iS50 —%.

14-3 I, =-22N-s, [,=8N-"s
14-4 Foz(m1+m2+m3+m4)g+%

14-5 0.138m

(m, —2m, +my)a

14-6  F, =(m +m, +m)g+%(m1 —2m, + m)a

14-7 Wl 4x° + y* = 417



m .
14-8 x= 2 esinot
my +m,

149 x= Lsin(% cos kt)
mg+nmg

14-10 £, =mlw® + mgsing , F,, =mgcosp—mla

14-11  [A1/E#%5) (a—b)/4

14-12  (a) 1.35kg-m?*/s, (b) 1.5kg-m?/s, (¢) 1.2kg-m?/s
mR+myr

(my —my)g

14-14 z:LP
2gf[1+Pl]

2

14-13

14-15 270N
14-16  J =mh*/6
14-17 Wy, =-203]  W,,=20.3]

8
14-18 W=8n2(b+§hnj—4nrg
-1 2, 1p 1 2 2
14-19 T=—myv +—m2(v +—l"w +vla)cosqoj+—mzl 0]
2 2 4 24

1420 v=724m/s

1491 ve 4gh(P-20+W,)
80 +2P+4W, +3W,

X _2W+P)

X 2W+3P

14-23  h=0.854m

14-22

1424 v, =\/2[M9—mgl (1-cos8)]
m

1405 yo | 4mgh o 2mg
3my +m, +2my 3m; +m, +2m,

14-26  a=4Mg/[(12W, + 3W,)R]
_2g(M - PRsin0)

14-27 &
R*(Q+3P)




_ TE A% FER

1428 e \/2(M0 — PRf cosat)sg g 2g(M, — PRf cosa)

PR+ Jg ' PR+Jg
1429 f'=[-(3W, +2W,)a/(2g) + W;sina]/ W,
14-30 w= 3gsing ) a=3—gcosq), F, =—§mgsin2qo , F =E(l+9sin2 Q)
/ 21 8 T4
1431 FoM0+20)
2RV, +W,)

14-32 aAzgg, F =%P

14-33  a=2Pg(sinf — f'-cos B)/2P+W +30Q)
w, = {4Pg(sin B — f'-cos B)/[R* (2P + W +3Q)]}"'?
&, =2Pg(sin B — f"-cos B)/[RQP+W +30)]
F,=PQO(sin B — f"-cos B) /(2P + W +30Q)

PR A

11 (a) S, =24x10°mm’; (b) S, =42.25x10° mm’; (c) S, =280x10° mm’

-2 (a) Bkl 46.4mm; (b) iRl 23mm, FEZAI4 53mm; (¢) FERIA

76mm, HRENIEIR A A% A 6mm.
13 (a) I, =124x10*mm*; (b) I, =65142x10"mm"

4 (a) I,=6.58x10"mm" (b) I, =1.22x10"mm’
I-5 a=8.14cm



