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MRS RS A 10.32 PRI REIE & 4
(x), #Bx=0 fLAFE(c), BRRFTFTHE -2 -
0 —
}tﬁﬁ P g 0.2 /
L=o=‘§—k (d) % A //ﬁ(—t)
BRARTARH A ARk, BERE §aw—’
6O AT T A0 58 B AT LU R 3k, BB 08
BT EKB ML, HEMEHEMR F MHE 10— B E— 3
o H A R EE ET GOW/ i, xtF— Bt 1301bf LR

AIBkEL (1 =72.8in*), HHERGBE, R
A LB k=~1500psi, B=0.020in"', N T HT



gow gsumhHy P

RNIBE, FIASERMRIER
= - Elv-zl-—ie" cosBx — si P
M= -ElT5=45 P (cosp nBx) = 4o (%) (e)
HRM Y (DBRRTEI0.329, JLUERFEATHABRRETE, BATEMEAR

P

M. =
max 4ﬁ

(f)

Xt FRPB B AR, ®NA

M., P _ P ‘[EI (o)
Z 4Bz 4ZN k &

a-l\‘lil =

XEZEBERGEPHOBREERE.
AT LB BBN T, JUf T EMEMTEEE, FE(g)AILUERINTER
oo LA
Hp ARFSEHINERTEH. ¥ FILMEHAUMABEEERAXMNE B TFRFAE,
HEFE=ZTHFE5EHMHRTEx, FFUBRKN D SESRBEDERAARL, 2R, 5
BEMNKEENVERER L.
A LMBRAES RAGELE, fTLLHESHEN(d) MR KEE SHREEE | fiih
B EHESE, Bl

_BP,, _Pal_PL[k '
R =M =" =2 Al2El (1)

MFATUBEHEA LB AESD R TEBRRFHAREE [, b ZiEH, hESR L FafLL
MK ARHERXHNRTFFB(p) FBG), B, Fo . MRPHISIEMNREREF
VN

YUEBE L ERAER TE&ES, ME—FI X EERRE, SUEATEMNN A LIELE
mEE, ¥R, BI10.BRERTHNAMA/ D —HFENEEREREF=LENTEREM
%R,

M 10.33
FE AT RERT T ILA MBI ER EABIMELS R, B, SBAKNSRMT

GO A RBEHES, 2IFEFHAFBIEHR.

EEHMAEERERT, SHEBEAXTHMERAML, $0H K 3hHe B f3h RS o 6k
SkRE. AREFETLUEDT AN SHEM, ERE.

1) ERFHEEIBROEFHAANE, LNERDEHAR., ERHMI, EHEN
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ERNOAES
2) MEATHERAMENTIENERO M A ZEL, BOAWEE AP BURERT
EELENHEED R
FEITIE B T 8B P g M 5 51 R B9 3 Rl B (R
B 10.34), AAE » ARMARHEE, B« TR

BHMKE. A We RREBAEROEBY TR, ; .
2/ ARG L BCEEFBERMG EER 77 < rr
WIRFBR()], FEHy BRBEFHMENHE

gk A mBERE. A I HblF

B EEMMSEXERERS ERN ERERAL B 10.34
B, iihy+n, ERESEFOMESHMST FBREE
W d(yrn) 2k (10. 18a)
P4 de B
oAk ERNER, 57
x d’n d’n.
FRAE(10.18a) s LAG H i FIEK
Wdy 2y W.dh (10. 18b)
g d* B g dx

SR M A TR 0 B, 5 (10. 18b) KA W R A 5 LR O B (B9 eR B, WA T 48 2
10.4 HFFITIEMRERF R, EE-FHREFLT, REZBIAZLTEHR,
fEREH, RATA KA 10.34 FiRM LS, MOBRE T E#R

1?=_'§_(1_0052_}r_§) (j)

Heb, TRMERKE; A RMEPSAMHRE. TRYE (0. 18b) 89 HIRT 2N

W.A4n 2mx
U2 T
g l

MNERSMERBSESNOER -2 FEite, mE 10.34 fin, RIOF c=u, TE
(10. 18b) 2 %

Wy 2y WA dr 2w
gd? B g 2 F !
HERHMS
Zkg_ 2
pw P
GEEE:)
d_zl 2 _ _2:\1721;2‘:0521103
1 +pYy= I 7

MREXMEAFTE, REI10.4 FH#ROTE, HEFEOI1#MAN T EEH,
53

2 2 i
y= _2:\11’27,? J’l cos'Z"lTﬂtsinP(!l —t:ldﬂ (k}
pl 0 l



goE gumnhy <GP

st EHEITRS, M r=2u/p RAEHR LR ERMBRRIEAY, B r =0 RRERE

of M B2 D g (E], 48 F)

A 2me,
=—5 | cos — cos
y 2(1—-711/71)( T, T

it b, TEMEMELZ e <7, B0 e 3h B KR
BBt EEE, TUEFELH, AMEAEH
REELTHEEA, ORRTFTHE /7. §X
ZHEWGAFEME, E 10.35 EH T s Ed
R, MG L TERELM AWMU E,
MIRAHTREAVERAHHRNEE. 8
— A MR, 2 ER I @ T s sh R,
Bkh b i B 7 AR IO A4 B E B RE R BE 2 e /)
(y RTAE). EEHBEE I AEENEN, =2

2
™) (10.19)

0.84
—0.64
-0.44
-0.24

04

pa
2

‘tl_"

0.24
044

15_“

™/

0.64
0.84

1.0a
1.24

1.44

1.64
0

HE. NEFPTLUES, £ <7, 4%
o RO VI T A B AR AR, PR AERE D ROK.

B S BRI TR A MO P, Tt 0.3
(10.19) 8, MTRHAR,
uX z 5 ! 5 + 5 B
j— ) 0.33 0. 65 1.21 1. 41 1. 47 1.45 1.33

AR, YKEHBER »/r=2/30, LENBRKERAET 1.5, AR, 4
EREdMAEHEEASETHELIERNABRRIAMO 23 HILEFRRME. LA
W ETM S BAOMMEBEHAETFHEERFE LSANBREERTEREMS L. K
TR S A B R MG R. HETHEEALR y A AZTE2RETMAMER,
BigM SR A - FEEhEER, FENTEOINATERAZEOLAHE
W, EBRXMHONEFEERTEMNERRIOKBEFEEN R ARG M S EFERRD
BB TE—H,

EEHTFRENE.LN QAN AEERGMNES, BBEMEARE 10.3 WiTieH
BERFEE, AEXTHRUMKEF, XBHBRESE, FAFEROANBENELSFT @/
(1-72/73), XB r BREH EELOE BRI AR, r, BRERLKE —FrE. LUETHE
h, ZBTHRSFE, FYE 7, EXTENAMRDNOEY -, FIUXESEKN. REHR
MEEIR N R B RSB RAAERE M LR . I RBEEDOEY r,, EFHE

o2
asl
Ty =27  [—
£

XE S, RENMTHEIENBEE. BHEHE, —1 1301bf gL, BE k=1500psi, 7]
L HBE] 7, =0.0157sec, HLEREER A —FAMEE r, MLE/NEE,



@ zunEie

10.8 FZHMRWERIRD)

S5 W R B S g R TR R

d4
E;j:Q

Hep, ¢ REHWRARE; EIRBROHBRE. AEHFRER TR A b8 30 691
B, (UAUEEMEA D'Alember BN, MM BMEE ¢ ARGAMKBERRES RARE.
BN

E{_al:r: ___1_0__62__}; (10.20)
dx g£dt
Hepw/eg #RRBRAUKEAER. WA 10.36 fiam B

B RO, R (10.20) BRI AR R, XFHFOR #ﬁ‘?

T, RABEEZBR, RATIROTEARESHEE T

F(10.20), theewE L8 4 1 B B &G a)
y=¢,.sinﬂ;—” (a) B
Heh, i BAREDRE SR EERNE; o EBFED SR b)

W AR fRAHE(10.20), RMBEHE e
b, +pi¢, =0 (10.21) c)
FAMS
g =im Elg (10.22a) a0
I w

Boy R (10.21) FRARRTE 10. | WRBHE RS, HHA
EREAX R

E 10.36

_P: _mi [Elg (10.22b)
2 28N w
Bi=1,2.3, -, RNZEBRHFEHHARER, WA 10.36b, ¢, d, Fm. AL
Ed, FARABANENFRSLERR W FFREL, SREEINFFEREL. ¥FIL
AR RR, SR BRMEERER T e mmm L.
IR ZAED, BIA ¢, ) RARSATINAEE, FICEEARES D TE
(10.20) )=, FRERK

Efi{: —E—iz%+q(:c,t) (10.23)
ax g ot
HURRAERX (a) B RAM, FREFE, §E

v . @ . i
&ismﬂ{-pf:ﬁimn—“—:%q(x,t)

[ I
MAE BB NERL sin(inx/l)dx, FAERMKE ! EHS, B3

E .
:f;v..+pf¢,.=%ﬂ£{ q(x,z)sianxdx (10.24)
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St FAEMEAE R DA THA q(x,0), RESEHREHHE(10.24) HIHHI RS . TEFIH 0.5
TR R R (10.17), RATRE] &, BB
U HEZ DS Psinot 1FR R

' L sinar
WSL, WP 10.37 BiR. &G, BT IR x=csh, BE ’ g .
o(x, 1) XEFT A 80 x (KT, BE - f 5
f . . ¥y
J; g(x,t)sin ?dx = Psinwisin H{f
1 ERRATRE(10.24) BIFH, BH S
b, +pld, =21;|L§JsinmtsinmrTc (b)
SRIGFI A F#(10.17), A8 28 ##
b, :f%sinm%f: sinwtsin(p;t, — p,t)dt (c)
Mok, X
_2gP . imc( sinwt  w Sinpt
b, = ol sin ] (Pz ol b P —wz] (d)

P ET & MREXRAFTE(a), BRERRIWE (PrEES, Bi=1,2, 3, -FiLH
B 894 BriRsh A MR A, BERIF TH S Psinor WS H 28, B

P * a - " & e ki # * .
y= 2g E sin( iqre/1) sin{ imx/1) sinwt — 2gP w sin( 1-11-.-_"/1{) smﬁ( 111'x/f)si
wl &1 p, p, —w

1 2 2 np,t
we = p; —w

(10.25)
B IRGBE LT sinwt, FRETFHRAEBMERTE - HOWED o2 WRARS. $
— GBI LT sinp,t, FomMEEE R (10.22a) AEA A RSN, th TFEESHERT
MR, X EhREAEEHNK, RRE TRARD.,

FOTLUES, W o REETFEM—-AEEREp, BEPRNETRSEBRL,
HHPAER, W TRETEROTE, REMRIESG=1)WARLHAE TR M
§ 3 K A LA

2w BT, THRAEAFRAE(c=12)HHR. SIARE o'/p; =a’, AT R
(10. 25 ) 55— % ¥ 78
y = 2pf3 sin(*rrx;’!) i sin(43'11:xz’l) +sin(‘5wxfl) B

' EIl 1-a 3 - 5" —a
WHF o [ERDER, HHER, o<«<p,, XTRBHHARRBSWENE—TtE R %
W, RIVEEHBESHRENLER /(1 -a’), #HEE, WR o=p/4, SHEE
BHBREKR 6% L.

B ABF . RAIEEME 10,38 FIRMHR, H— ¢
N P LIS o REBED. WA P BT A MG T i
o, HEER R E R v e, A, EAER T /
th, A (10.24) 0 F TR &

i : y ¥
L q(x.t)sin?dx:PsinszM & 10.38

“‘]sinm!




@ =wEx

K o W BEEN

$+pf¢f=%sinf‘%‘ (e)

£ EARBE(b) ML, BIFEIH ine/l (U o, RETF sin(ime/)HHERT . XL
G AEB(10.25), RAMBATHH P LISE o ITHFRESHMIMT

2gP sin( it/ sin{ iwut/l)  2gP iqrv sin(imx/1)sinp,t

- il z, {pf-i’)ﬂ’ugxf - tfl 2‘ ol pf—i’wzvzflf

WATATR, MPAE—TERERRYRERS, B-HRHEERBdERS.

ER—-PHBREHREN, BEN P EALREENNEMNIXERAHKRSIN —HEE

BIEHA T B —, BRI, 2v=r=2n/p,, XMHERT, p; =n /T, BHEIREPH
B-UAEBERKA, BERESRARY, TR AN TFER

(10.26)

y == ~£f;cos %sin% (f)
Yo=I0, ZREXGRAMAE, WEBNH P FARMEZ®mE, AKE
_ Pel sin 2~
T Wy’ [
FER
z_i%_ﬂzvz
pl—r w P
XY
—ﬂj—sinﬁ
¥oa _‘ITSE; ! (g}
ATLAE TR sh 307 T 7 A 64 3R 60 B K Bl B8 1 B2 Hh R v A RRE /N i) g 770 A ) W 8
BEK 50% o

AR BT b, B3 3 AR R T A e AE B K TR A R BT RAS RA
B, EXAOFAHLE D /Cp BN, Ao £BR. AFHB(10.26) 5 —1TREH
-1, FEREEAAMEL T AGRSMBARDMEOAHER, EHARERMN, hit
BERXREE

=g§£ 1 Y 1 ]

Yean wl Pf R +ﬁpzl Ny
BET «FIAERRRR, EXER

:2{’33 l+a’=2f’£3 1 (10.27)
mEll - wEIl-a
M LB, TR, RERASRERETRFENDERT - EMRX
BN 1/(1 -a)fF.
B —AMATF. RAIERLUSE o G REBZHA B I EER . B, X% F 7T REH B
FRESPHO X EERBAFAHFBHHL. IHFRT, B TAFEIEHEOHHE
EARE Peoswt, w RESHWARE., FRAL—AHTHOFEHREAITZER, BIRNT
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Pl & . imx[sin(imv/l +w)t sin(iwe/l -w)t
=P S‘“T{ i"(—(,BHa)z ) i“(-(ﬁ—icx)z )
a sinp,t sinp.t
Al P+ (P -B)  —Pa (P +ﬁ)2]}'"
Ko RRESFBRENESEAS - 5B H B ROBERFRE «, =10 82 FHRHE.
B=r/t, RERMIBEAEFBE KM A 7, =27/0 B HHE,

Yk AR A 7, FTREBRBHRSESHEAM 768, p=1, RIVBIRREM.
HEBRSHWEBHABPRIORBEN L3, @ =l HEDFKME, ¥R
(10.28) P B EEN T o] LIHE L FER
1 2pPF

(10.28)

sin ~—sinwt
——singw
a n'El |

BRREELR

1 2P’ 27, 2P
a 7'El v #'El
XUHRH R K EEELTHOP AN BREN 2, /115, T », B » KX, BN
ZHEIEy,. LR ABHEEARBRERE,

Your = (10.29)
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Linear Measure € Bf 88 {if

Iin(#F) =25 4mm( ZEXK)

Mft(FER) =12in( F~F) =0. 3048m( %)

lyd(5%) =3ft(3 L) =0.9144m(XK)

1( statute) mile( BB ) =1760yd (5 ) =1. 609km( F XK )
In mile(EE) =1852m( %)

Imm(Z¥K) =0.03937in( )

lem(JE¥) = 10mm( ZX) =0.3937in(3~f)
ldm(4+#) =10em(JEX ) =3.937in(3})

Im(2€) =10dm( 4+ ) =1.0936yd( #3) =3. 2808ft(ER)
ldam( +2#) =10m( %) =10.936yd (%)

Ihm( G ) =100m( %) =109. 4yd(#%)

Lkm(F2#) =1000m( %) =0. 6214mile( % H )
Inmile( % B ) =1852m (K ) =1. 1500mile( FE &)

Square Measure M ${r

lin® SEH B ~F =6.45em” (FHEHk)

1 SEFHER = 144in’ (FHEF) =9.29dm’ (FF 43 %)
lyd* (EHE) =9 (FHHER) =0.836m” (FH*)
lacre # i =4840yd’ (F H5) =0. 405ha( Ab)
lmile’* JEHHE B =640acre( Ff ) =25%ha( 24H)
lem® (GE 4 B2 ) =0. 155in" (P F )

Im* (GE7 %) =1.196yd’ (FH#5)

lare(ZARi) =100m” (EH %) =119. 6yd’ (FH#5)
lha( Z>Ei) = 100are( /5 H ) =2. 471acre( % &)
1km? (3F 72 B ) =0. 386mile’ (- Jy % 8 )

Cubic Measure {EFf 841
lin' (2 ¥ ) =16. 4em’ (3L JEK)
P (SE A #R) =1728in’ (L F3F) =0.0283m’ (7 7 H)



lyd' (S 7788) =276 (L HFHER) =0.765m’ (37 %)
lem’ (SZEH) =0.0619in’ (3258 F)
Im’ (375 %) =1.308yd’ (3277 §%)

Capacity Measure B 1

Britich 3% i

1pint( S M8) =20fluid oz( Bk # 7)) =34. 68in’ (I H<+) =0. S68L(F)
lquart( %) =2pint( fafR) =1. 136L(F)

lgallon( N ) =4dquart( Zhi) =4. 546L(F)
Ipeck ( AR 3T ) =2gallon( £ ) =9. 092L(F)
lbushel (7§ X B ) =4peck (AL ) =36.4L(F)
1quarter( /\ i B ) =8bushel (X F ) =2.91hL( A F)
American dry | T i

1pint( 5 %) =33. 60in’ (37 H ) =0. 550L( F)
lquart( & it ) =2pint(HBE) = 1. 101L(F)

I peck (B3 ) =8quart( &) =8. 81L(Ft)

1bushel (7§ B ) =4peck( Bl 5L ) =35.3L(FH)

American liquid FEHBEE

1pint( &%) = 16Mluid oz( Wi 2 &) =28. 88in’ (7 ¥ F) =0.4731L(H)
lquart( ) =2pint(FHA%) =0.946L(F)

1gallon( i) =4quart( ZHR) =3. 785L( F+)

imL( ZEF) =0. 002pint( British ) ( 32§ & §)

1eL(JEF}) =10mL( ZEF) =0. 018pint( 5 E)
1dL( 4+ F+) = 10cL(JEF}) =0. 176pint( & %)

1L(F) =10dL( 43 F+) =1. 76pint( m iR )

1daL( +7}+) = 10L( ) =2. 20gallon( il £ )

IThL( & JF) =100L( F) =2. 75bushel (i# X H )

1kIL( FF) =1000L( F) =3. 44 quarter( \THE X E)

Weight Measure Bt ( i &) 84

lgr(#54) =0.065g(5T)

1dr(§T2£) =1.772g( )

loz( 7 ) =16dr( 4T %) =28.35g( L)

1Ib( ) =160z( 7] ) =7000gr( L) =0. 4536kilogram( F5)
Ist(#A) =141b(#E) =6.35kg( F3¢)

1 quarter( PU43 > —#i4A) =2st( 3 f ) =12. 70kg(F32L)

lewt( 34H) =4quarter( P4+ > —%4H) =50. 80kg( F3L)

I short ton 4G i ( 304 ) =20001b( &%) =0. 907 tonne ( 2>l )
1(long) ton # M ( B0 ) =20cwt( HE$H) =1. 016tonne( AN )



@ zmEi

Img(ZEFL) =0.015gr(4&%)

leg(JE3E) =10mg( ZEFE) =0. 154gr($5%)

ldg(#+32) =10cg(E3E) =1. 543gr( ¥4 )

lg(3Z) =10dg(4r 7 ) =15. 43gr( %4 )

ldag( +3) =10g(7) =5. 64dr($T2%)

lhg( B3 ) =100g( ) =3.5270z(F A])

Lkg(TFFL) =1000g( 75) =2.2051b( B¥)

1t(tonne) ( M, /A0 ) =1000kg( F 5% ) =0. 984 (long) ton ({0 , JEmi ) = 1. 1023 (4G, k)

Force, Stresses Measure 751, W HH{Hr

IN(&4) =0. 101972kgf( T3 51) =0. 2248091bf( B 17) =3. 596940z (B 7 17)
11bf( B¥ 1) =4. 44822N( 445 ) =0. 453592kgf( F 3L F7) = 16026 (F T 1)
1kegf(F3251) =9. 80665N( 4-45) =2.20462Ibf (¥ H1) =35. 2740zt (FF H1)
lkgf « m(FFAK) =9.80665N « m( 4-HXK)

11bf - ft(B¥F HFER) =1.35582N « m( 4% )

11bf « in( B HZE~F) =0. 112985N « m( 41§k )

1Ibf/f° (BB EHFER) =47. 8803Pa( tHHTF)

11bf/in® (88 S 8 E ¥ ~t) = 6894. 76Pa( MK F)

tkgt/m’ (T ABFEHK) =9. 80665Pa( My + )

MEB 3 & &H R

F1W
1.1 1. 8, =Pcsca, S, =P cota
2. 5=P.2
1.2 1. R, =0.882P, R, =0.667P
2. R,=2.24P, R, =2.82P
3. R,=P, R,=1.41P
1.3 1. R, =0.65Q, R, =1.52Q
2. §,=+5.33P, §,=+2.01P, §,=-7.12P
3. X,=0.167P, X, =0.833P, ¥, =0.125P, ¥, =1.125P
4, S=P2
1.4 5. P73
1.5 1. P,=1.25P, R, =0.75P
2. R,=R; =P
4. R, =9, 3151bf, R, =6, 465]bf
5.5 = ~1,5381bf, S, = +1,414lbf, S, = -1,392Ibf
1.6 1. x=0.355a



4. R, =6, 880Ibf, R, =8,2201bf
5.5=0.60
1.8 1. S, =94, 7001bf
2. L =104ft
3. £=39. 8ft
4. §, =4961bf
5. L, =1.141+0.80]=1.94]
6. y =h( cosh /w/Hx -1)
1.10 1. S,=1.41P, fi A1
2.S,=-P, S,= +Pb/(a+bh)
3. R, =13P/4
4. X,= =X, =3P, Y, =Y, =2P
5. H=P/3
-
2.2 1. (a) R,=5P, X,=2.5./3P, Y, =1.5P
2. (a) R,=5P//3, X,=2P, Y, =P/f3
3. (a) R, =184.7kip, X, =160kip, Y, =92. 4kip
4. (a) S, = -2.45P, S, = -3.87P, S, = +4.46P
5. 8, ﬂ, Szzl.SﬁP, S, = -1.20P
2.5 1.8,=-1.875P, S,= -2.5P, S, = +1.875P
2. S, = +2.25P, §,= -0.75P, S, = -2.25P
2.9 1. X=0
I
3.2 3. MaxR, =322kip
4. MaxR, =189. 1kip
3.3 1.V, =75kip
2. V... =126.9kip
3.V, =57 1kip
3.4 1.(a) 1907.5kip - ft, (b) 1738.7kip - ft
2. (a) 412.5kip - fi, (b) -210.0kip - ft
4. 1243kip - ft
3.5 1. 65.9kip
2. 2990kip - ft
3. 105. 3kip
3.6 1.(a) 56.25kip, (b) 239kip
2. 67. Skip - ft
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. 3. 35kip

. H=15kip, M, = —104kip - ft, V, =8.06kip

.{a) 66.7kip, (b) 80.2kip

S, = +33.75kip, S, = -26.25kip, §, = -33.75kip
. S, =36. 7kip, S, = -26. 4kip

. §= -5kip

. §, =449kip

H =90kip, H =344.5kip

. 55. 4kip

3.7

3.8

$4E

4.1 1.4:1

U =421bf - in

U,/U, =5/4
!

6E1

2E1
l

U=2n"El/I

U=EIx'8 /I

U=q’l’'7240E1

S=P/(1 +cos’a)

8=PU2w'El

5= J2PI'/AE

8, =8, =ql'/24E]

& =5PI'/3EI

§=2PI'/3EI

8, =Pr'/2EI, 8, =nPr /4Ll

_MRa QR® .
=57 + Ef(l cosq ) Pl

M, =M, = -gql’'/12

M, = —q,*/30, My = —q,l'/20
M, =Pc(l' -c")2l

H=P/w

MaxM . =5125ft - lbf

Cy= - (Px=20" +2° )/, x=1/3

b

4.3 1. (a) U=—=(M +M_M, + M)

(b) U=="(6,-6,0, +0,)

ol

4.4

4.5

ol e e

2

(o — sina)

ol

4.6

4.7
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