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F T EE R R B 20) - AEDT 11057 A%FT o = EE R

F‘%E"mﬁ' RS G G AT S PR BT
PR ﬁﬁr,ﬂlmé r":T%'Ejf”’fg”ﬂh TP%E}*EIEW&J*%‘F Y A I%Fﬁ BT -
AT E}JTIP:'T&‘ e r‘f%— FERLCT - Bl T&‘% ipjﬁf |n—i7‘ﬁ*§‘?[ﬁ‘l[J VF\V} .
gE! ['l[*]gzﬁ'%l “L'ﬁ@?ﬁ 1) g= 981 m/se%jLET

: F I [E[FI A E{‘Eﬁg&(j @E’ﬁﬁﬂ% E’F\{ﬁl lﬁlﬁj?‘["_ffﬁj

o~ WD PP

- ERRE (R6600) 0 R 125 R AR 000 o TR R fcp

YT:’P“E*F’?’ﬁ“le”r[ ANE
& kN /m

L (553) i AR sgpg - %,
¥ Y ¥ ¥y Y Y ¥y ¥y vy ¥YyYy ¥y ¥y ¥y Y ¥

IF 1j b B gsj;@mﬁggﬂ c

PRESN R B TN S ﬁﬁ*[ﬂ%fﬁﬁfﬂjﬁﬂ ! 4 m !

2m
RESES (I ARsaR]s « 0 o i AURSRET I - F 0 R
PECIR]S > T ARIRUES]S o i AT T I Ry iy HT T R
EH%!* VORHIEL R EAPRAY R (G DR D ) R e BRI T O]
V| AR 8 KNIm SRS EEE - A B R e I FREO

EN = A

A)2m (B)25m (C)3.0m (D)3.5m (E)4.0m

%Y Fﬁﬁi +(C) -
(=] : o
= R T@?’QE“H{%@%A £ x o HIIIE= 8 kN/m
%ﬁl@rﬁi%ﬁﬁﬂ%’

X
8X — |—-12=0

2

R,=12kN

BT
et R, =36 kN
X =3m
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2.(571) pHE ﬁ%ﬁ}ﬂ*& B R gLy AB [IIRIAY AR Fﬁﬁgjﬁl VELRUES

159

(A) B [ FET=]  AB HlIRRY_FH TR
(B) B U AR LI ]1 » AB IR AR ETE
(C)B [ P s ]s > AB IR Fiiid=
(D) B [ FREEVES]s > AB [l IBIAY g HUE
(E) =ik it A

LY X4 (B) -
¢DOE
m[ﬁlﬂl ' F EW,E/EH[E’J‘ AE BEEERHIT [[H | R RS 5 EC EBELIIT [[Hmﬁﬁ[l e

s

8 KN/m

R, =36 kN
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3.(7 ) EWIRFEr a THRE S o =13 107 i
m-

5 Ff,'\—_[—,:%@pfjfﬁd@?’ =) = [

B Q0% FRIRAR S « [

K T R

m

9 o=24-10"
ﬂ\?i;l:—]Jl’ KTE“{'[/H%*&EF]:I ;-é m -

[u]

mc g @=20x10°

FIRAHERTE - H kg a=13x10° T T

ST FUINE e B PRSI ) R I Vg R e

R O AR e 35S 2

(A) TIF ™ BT S A RLIEST S+ S AL )
(B) [HIF 1[f ™ Ayl > SRigs ™ A kLo » 8 HRgRLES] s
(C) [HIE At » Gp ™ SRLEE] s B A fLas ]
(D) [ 1[fu) AR > SR SRERLIR ) > S PRy
() “oehioaishy ™ FulRs » S8 500 o HRgi e =)0 » i F s

i

2 X% (D) -

f
COEK
PG I SRR - 5T ) =13 10%
wes . m-"C,

AT -

Py IR 2
E[”_FI i’E:[l l&éﬁﬁ%% ’FIJEI ;’Q'ﬁﬁjj E'[

o=24.10° 2
ke — ’ %ﬁl ) m- DC‘J
SRR COPr™ [T ) o (ELRLES ERSRIEE ™ i
SO AV PN E SR > 5L RS SR R T - BRI B i *’5:%’7

FLER 1 (AT 9= ) F’ljéﬁfﬁ“&%'ﬁ?&ﬁ%ﬁ (Bl s ] 1) o
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4.(557) REGHF (air spring)fl— [afI') pear SASPUELEI Y -

I A F RO H R x (] F VRS (
'l
=lo¢ > Hf[1 k=2x 10N/m’ - £1%2 C 7 d=0.3 m &I ﬁ% L)
'x _Ja
F}ﬂ?ﬁn B HVESEERYEL 2D 2 (RE C=500 N m
(-"'I
(A)65mm (B) 70 mm (C)75mm (D) 80 mm (E) @
24 Fé’[vi F(A) - 1§ 2
B
[EJZj-] :

JJ_’Z’E\EIJ:*«JJ—F'J‘: F’L;Fr[ , T1+U :T2 , fﬁéﬁbtﬁ;fﬁﬁ'{ ’

o+W(d+5)—j05Fdx=o
J

0+W(o|+a)—j0 kx? dx =0
3

O+W(d+6)—%:0

0+500(0.3+ 5) - (210" _

0
3

0=0.065m
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5. (557) f»F‘FJ*’\Tﬁ (Golden Gate Bridge).L3 s

BE I papsfg ¢§g§§;f§g B ST
149 m
FY 2 VAR S 5 ) R TRLE P ES B P
%f.ﬁﬁoypﬁm&ﬁ ,J\Tﬁiﬂ fl1— {_Tﬁiﬁf AB i 4 ’
35 kN/m
Hb b 7 [F‘ R ACB SHHE » s
=T F'Eﬁﬁ Fr éﬁ‘:}s%”\ I'T’ﬁp[ ’ fr’ﬁplﬁf b <R PVETEL KL 35 KN/MCZPSE P95
El) o ACB $fiF==st A VH@IT Ao fEEANE, h=9m » ik C B 2 C 5L
ACB &Tvr II%F Zof ACB g Ao IR IR9EL 2D ?
(A) 10,000 kN  (B) 20,000 kN (C) 30,000 kN (D),600 kN (E) 90,000 kN
R ﬁiﬂi (D) -
[EJZ_#] :
FBD AB:
n (ZM,=0: (330 m) T, — (149 m)T, — (165 m)W =0
337y, — 14.9T,, = 16.5W (1)

p = (35 kN/m)(330 m)
=11550 kN

((ZM.=0: (165 m)Ty,— (83.5 m)Ty, — (82.5 m) gz 0

33Ty, — 1677, =825W  (2)

€y

(1) B (2) BEHiaT

T, =29677.1 kN

Ty =52937.5kN

BiETE T ST =2 472

T, =60680kN <«

max

R
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6. (577) |~ FFHRETTEILL 800 kg - (AT
SEEREBER - [BEFEE 4 m o JPITT <
[EWﬁJ%‘ or=4m oo PEPRERR S I

SR I A ALY
AoEZ] 30 m/s sk 2 F

(A)3s (B)6s (C)10s (D)15s (E)20s

:

-t
.z}’fs——%

2 (B)-

T

[Ejé] :

tand =h/2zr > 0=9.043°

v=gesinfet = 30=9.81¢sin(9.043t

25-6
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7.(65%) JPT o~ YA R v=2.4mis )

TEEYEE 0.9 m oA T R B B
R C
s B i e e e N
: I"ﬁ 1} E

EARATIE C B RET -

[
Poygas B Rl =1HIE o g o T%'Hﬂ' L . 1
ST~ el 1 SRR BT R IR H o BEEE xR 2

A)O0.72m (B)1.14m (C)154m (D)2.76 m EP2m

SOLUTION
& W=mgq
Tﬁ/h—% }79, >
8, y=vtose =
7 \'m
4= o N=o md“\ Qe

Block leaves surface at €' when the normal force N = 0.

+/mg cos€ =ma,

2

Ve
gcosf=-C
]

vi =ghcos@ =gy (1)

Work-energy principle.

1 1
(a) Ty :?mv2 S m(2.4y =2.88m

1 5 .
Te=_mve Up c=W(h-y)=mgh—yc)

Ig+Up c=Tc

|
288m+mg(h—y)= 7””'33-
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Using Eq. (1) 2.88 +g(h—_rf):%gyc (2)

288+ gh= %g_‘.’c

_ (2.88+ gh)

Y=
(32)

| _ (2884 (9.81)(0.9))

o 3(9.81)

ve =0.7957 3)
e 0.795

v =heos 6059:“;—‘:039?:0.8841 6=279" <4

1 .

(by  From (1) and (3)

ve =4/(9.81)(0.7957)
ve =2.794 m/s

At C: (ve), =veco88 =(2.794)(cos 27.99) =2.47 m/s

(v¢)y, =—Vv¢ sin@ =—(2.794)(sin 27.9°)=1.31 m/s

= Vet ve), ! —% g =0.7957 = 1.317 — 4.9057

AtE: vy =0 #+0267t-0.162=0
t=0.2906 s

AtE: x = h(sin @)+ (ve ), t = (0.9)(sin 27.9°) + (2.47)(0.2906)
x=1.139m

x=1.14m <«
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8. (557) TR » 5 I L g
B e R e R 5 B, (S o
Eﬁﬁyagoo%. PR FHEL 1o I SR
i L MRE T 0 [II-Re sk =
R SR R R B SR - (:>

~ FERER LR > PRI e T AT —

%

H@*ﬂj‘ﬂ | Vor ~Viy

\ﬁ'wﬁww\ Vy—V,
Vor S3HIRLEY [ S (PR A AR Y o S YR ) SR AT

» £ H'V1i AT

EITie v BB GRS () SR IEAE v A [ TR (R

e HIIFETRIETEr e ' 1R ?

A B c cosd 5 tan@ £ cotd
( )sina (8) cosd ©) sina (D) tana (E) cota

4

N
-‘ﬁj%

% (D) -

—Tr

0. (657) oI + | E R E PRI R T 3 AT 152

(A) 100(1-€°)sirfd (B) 100(1-€*)co$d (C) 100(1-€*)sin®

(D) 100(1-€”)cos® (E) 100(1-¢€° )tarf @

jr

-t
L

V

* (B

=TT

[EJZ_ri] :
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SOLUTION

Momentum in ¢ direction is conserved (no friction).

I
mv, = my,
vsind =v'sing i1

Coeflicient of restitution {(n-direction).

ve=v, vicos@)e)=Vvcosa E2}|

Dividing Equation (2) into Equation (1),
tan &
=g
tan o

Thus,
for 0<<e=1 tane =tan @ and v = & 44

% loss in kinetic enerey.

Squaring both sides of (1) and (2) and adding
vi(sin® @ +e” cos® @)= (v')

AT = %m[vz —{ 1.""}2 ]
=%mv2[l —(sin” @+e” cos” )]

I ¥ T
AT = ;nn'z cos" @il—e7)
AT

%mv'

9%, loss =100 =100(1 —&* )cos® 6
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10 (57) FWJI'[E‘Q%WWFE‘Q W RUFEE ~ A
-F"q -

=B AR A A e Hl A B o u-.ﬂ;
T — F © l;ﬂp—,ﬁﬂlﬁ%ﬂ ﬁ b Ko B ."’

3 . ., h -‘*«nl»f?ﬂ
AT B - @IS h ol - !
& P R S 1

Y

BRI ﬁ%?F}FJLP“ﬁ%?‘I‘:ﬁEﬁEﬁJFELm%H 2 A JF;J | —

12 (% W= 750N > k= 1,200 N/m> ¥ h= 40 m)

A20m B)25m (C)30m (D)35m (E)40m

jr

-t
L

V

% ()

=TT

11 (67) P HE ¥y A SR B 1A M AN F ORI B SR S A
CRUEAIEE a 595 e b (MESAETE g R 0 T A R iR

E(SE PR S H ORI 2 2

(A)a=9g>H=68m
(B)a=9g > H=73m
(C)a=9g° ' H=78m
(D)a=15g° ' H=73m

(E)a=15g°H=78m
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Solution: [l\ﬂ T
I _

T+ Vi=T3+ V>

1 >
D+ID=U—2WP!+;FE{FI—LJ_ L=h- T L = 30.00m
At the bottom. after A lets go of B
W kg m a
Hh—-Ly— W= —|.:1 a=—"(h-L)—g a= 1471 — — =15
¢, w = g
Maximum height
T+ V=T3+7¥3 Guess H=2h Given
1 2 1 2 )
0+ :k(h —L)"=WH+ :k{H— h—1L) H = Find(H) H=729Tm

This stunt should not be attempted since I (excesstve) and the rebound height 1s
g

above the bridge!!
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12.(653) AT > Ry A SFURUH T SIS » 7 s 7 -

BRQUTTED T [BYRA EL A T AR - e

") \(
BETUOTID M =025 % g =0.2 <R ERy U

VRS an cag MaBtS VIR T AR 2D ?

(A)a,=0.7m/8> az=0.23m/$> T=80 N

(B)a,=0.7m/$>az=0.47m/§> T=80 N

(C)axn=0.7m/$>a;=0.23m/6> T=100 N

(D)an=1.4m/8>az=0.23m/é$> T=100 N

(E)an,=0m/$>az=0m/$> T=100 N

295 (A) -

[
(] :
SOLUTION
" &
.'l‘l-:..:
B —
iy
-
s I
by
A

Up

From the dagram
X, +3yp =constant
Then vy vy =0
and a,+3a, =0
or ay =—3ag

First determine if the blocks will move with o, =a; =0. We have
A ek Eﬂ:ﬂ: F_;—T:ﬂ'
| = E
B: +;-E‘F1-' =0 Wp—-3T=0 o r:Emﬂg

Then F, =;3~:25 kgx 981 m/s* =81.75N
.

+i£}—‘r:ﬂ: W,—N;,=0 or N,=mg

Also, {FA }:mt = hﬂ-l }# “I"Ir.-r = Lu: }Jm.-fg
=0.25x30 kg 2 9.81 m/s”
=73575N

Fy = (F )pa» Which implies that the blocks will move.

25-13
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(F)

A: +,.EF}. =0: W,=-N,=0 or N ,=mg
Sliding: Fo=(p ) N, =0200m g
JEF =mgay Fy-T=mgu,
Using Eq. (1) T'=0.20m g +3m a,
B: ‘I'_EFj. =gy Wy =37 =myay

or  migg —3020 mg +3may ) =mgdg

gl 1-0674

10
or ay = ! 2
1+974
}}}3
(9.81 mis?)| 1-0.620 X8
_ | 25kg |
) kg
1+9 52
=0.23278 m/s"
Then
and
We have T =(30ke)0.20x9.81+3x0.23278) m/s”
or

25-14
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T=T98N 4



T HRJE (R4450) 0 SRR AU R R BRI -

13. (553) Affli& 140 mm ~ [*]E7 £y 66 mm [

F ,f__,f-"\
s~
R TR P R /\§ %\
\ o i
e 40
LT L2 mis g el iR > > Vs
[FE=st 5y 40° g (I 4og="EAI Y AR }?
B ¢
Yl h BRI 2
[ ¥ ;;a] 0.244m= h = 0.386m
SOk -
SO0 mm
Fo T ) O ox Ao s S g Oy 2 Bbjﬁ@&f" ;
o= (1.2m/s)cos40= 0.91925m/s
¢)o= -(1.2m/s)sin4®= -0.77135m/s
PRI [ RR T SR AR
X=0 + (Wot
1
y= Wt — Sat®
(NI AL B AR BRI R E
x: 0.08m= (0.91925m/%)
fy t= 0.087028s
Bl y: 0.140m =hg + (-0.77135m/s)(0.08702837\%(9.81m/§)(0.0870285%
[flEL AU AT LY CREE - F
x: 0.146m= (0.91925m/$) F5 t.= 0.158825s
Bl y: 0.140m =hc + (-0.77135m/s)( 0.158825s7k%(9.81m/§)(o.158825§)

B hc=0.386m Fﬁﬁf@%‘ﬁ[ﬁﬁ 0.244m= h = 0.386m
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14.(957) * E|- jﬂ Fydial WFJF‘}J ___________
o LS B o D] /\ I

TABREL Lo YPIRET o 4 TR £ — ] .
TP 2 53— b e PIRVES v o ol S s SR
E[E[%E%} _;l ?:IFT}E?FE T I&k«ﬁ ﬁ:l:%f IE [/% J{-‘QFIJ 5ul;| < g [U“‘?{gl _JJJJ[GE{@ ,

EJ[JW;EIIJ*., FIF:[F E GRS PRl () RTRE Vo A ) e HIF SRR v oo
EVRSAS vo o F gy > VRIS AR [P RS L T g SRR R

=

I
I

(1) R FIRE VRN o= ¢ (377)

@) J P v A vo B e T RRIPL RS I s = - (359)
@) J1 A v AT vo B e T RRIP] RS IR s = - (359)

e

1
(24421 © 22 @1 @Y

(]

294

2. (1) 2%

Jﬁl U;L_L = Tﬁl%ﬁﬂﬁ ﬁxﬂﬁ% ﬂ[ﬁl EHE]% [H_ j;f-‘#_?lHLIIE ’ _A’}ﬁ/j‘ﬁ (AL FIJ

,\E:lﬁ"t' : EFFU%‘ s I ﬁ[ VETE] m Eﬁ , 'J‘ r‘gt 3m - ﬁjylj&ﬁﬁﬁ _JJ [T—}VH:EE

IR >
mv=mu+3mu ¥

1 -, 1 5 1
—mv®=—mu“+mgH +_- (3Bm)u
> > mgH +3 (3m)

2

AR

v 2/29H
3
2gH .

PRI SRR ] Vo R =2
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) %w

AV T ) Ve o IR RN
3m) V= nmv
A T Ve =gy o [T TR IR T

FUFSL B Vo R WY PR PN 1T G
%ﬁiﬁawﬁwwﬁ&%ww@am%ﬁ’$m#ﬁ%w CTERIP A S
SRR FEENVEN fﬂi VT o

(3) %( vl — L)

AV wﬁd%*ﬁfﬁ‘%W%X’WWMEw%E%%F%’

= ( )(—) =

m+3m 2

SO NGB S T SRR SRR 5 P

L L 1
P ] S5 ARSI BT oy B g 2 s s R[S ik A g (VTD)
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15. (453) YpfpE o~ R C O K 55
mm- 9t [5G 60 mm> H Ak A - B Ry
BV CF BT 24 mm)e =Tl A TS
FER w,= 300 rpm g o [BRTTE Y
TR EAEREE > FREHRT B R

HEL 2D rpm ?

T

[ =¥ FATL%(] 275 rpme

[Ejé] :

5
@, =300 rpm {%J

6

=31.416rad/s
r, =24 mm
ry =24 mm
r, =60 mm
r, =55 mm

[We assume senses of rotation shown for our computations.]

(a) Velocities: Point 1 (Point of contact of 4 and C)

W =10, =K,

F’
A
@, =2

q

@,

_ 24 mm (300 tpm)
60 mm

=120 rpm
Point 2 (Point of contact of B and )

_h
Wy =20,
s

T- T
_ _Z{AJ o,
s\ K

_ 35mm | 24 mm
24 mm

60 mm

Wy =275 mm

24 mm

] 300 rpm

5 mm

@, =120 rpm 4

Wy, =275mpm 4
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16. (457) i/Dﬁ%ﬁ“"”ﬁ »— BRLA g @ r=180 mm B

Y [P R I lu’fgﬁ o & AR ﬁﬁ]’ﬁ[i% W=200 N
- g~
IOPIREETE b Y- R R K 5
TUZEIRE IR PEIERS i b l— PR p
3,000 N/m puZE I i Ky B%’r b i KA (1\
SR DR TRV R s B \
\ e
< \
R I o\ \f’f
|
[%47%%] 37.4° [ 2

H
=&
[N

T P ek
[#ﬁiﬂﬂ = 2rcosg-r
g

N kr (2cos@ —-1) _ W
sin(26) sin(L80 - 6)

_, 3000x 018(2cosg -1) _ 200

2sin@dcosld sing
_, 200801 _ o7
2co<d
= 0=374
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17.(657) [ F[J AD < ﬂ\EIﬁJ_[_"JE‘J E
iR ETE Y B~ C 28 H F r_>5 30° a
[ E T R RN B c >
ST T O 01 ) ©)) e ( e

k 3()"@g
GiigE F“J'Efr k =12 N/mm [iozE I Eg —
L o~ T R ORI S
b FHE b SEREEIE W= 100 N IUEIP > B B~ C I - [ C I
FOH oI ERREEEAOHR T B R SRR p e S R

W

2T S CE S CF 2=t 7 30° {1

(1) CE St (=8 J 0Bl i fie 2 (357)
(2) FFEFSBE 6 LT 2 (357)

[EJZ_#] :
Solution
Y
Part (a) The FBDs for points B and C are shown at the right. Using Rp Re
the FBD for point B, the equilibrium equations are A T Fegp
W oy ) W 300
2 Fx=0: W —Fpc =0, W)y Bye——rr %30
ZF}.:O: Rg—W =o0. @ w
W =100N
Thus,
Fpc = W = 100N, (3)
Ry = W = 100N. (4)

Using the FBD for point C, equilibrium equations are

25-20



ZF_\.:O; Fpc — W 4+ Wecos30° 4+ Feog cos30° = 0,
Z Fy, =0 Re — Wsin30° + Fegsin30° = 0.

Solving Eq. (5) for Fcg yields

(—Fpc + W — W cos 30°)
cos 30° '
= —100N.

Fcr =

Using the spring law Fgpe = k4, the displacement § is found to be

_ Fpc 100N

6= — = 8.33 mm.
k 12N/mm
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18. (553) Y 2

[

Hir ﬁ i AB 3 SN
s

R P 7 [

fgfj%@%!ﬁ, C > /] BC pjy=H s £j IH

= (i) som |

BPEIH 70 kg fE A e A P g1

Shi B B ~X

RTAZIDY AP BC L RIS KR SR S - e A

%% 4] 130.2 m-

(] :
*Praoblem 14-40

The skier starts from rest at 4 and travels down the ramp. If friction and air resistance
can be neglected. deternune his speed vy when he reaches B. Also. find the distance d

to where he stnikes the ground at C. if he makes the jump traveling honzontally at B.
Neglect the skier's size. He has a mass M.

Gaven: -
: | T
M =70 ke i A I,
e 8 | L ”! . |
hy = 50m ' — =
iz =4m e \
.-'H H{-\‘
& = 30 deg Y
Solution:
Guesses VB-=IE t=1s d=1m
s
, 1 2 - , —1 2
Given _Mg{hj — h3) = ;M’VB vgr = dcosl 8) —h > — dsinl 8) = —Ef
[ 4
g | = Fiﬂd{v};,f,d} t=375s vg = 3002 d=1302m
s
\ d
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19, (553) ~ £1F] SR TAHIED LY O N

(1= 600

SN fg@?ﬁﬁgfj EE e Ky e ?

mm> a=100 mm> 9f ] P=100 N> Q=160 N- )

[EJZ_rL]:
N, =Nxsing.............. (1)
+P
Q+P =N_xcost = N, = (3059 .......... (2)
C: PxSxcosd=Qx( —s)xcosd+N .xsindx(l —s)xsing........ (3)
A: N, x(I-s) = Pxl xcosd :»(l—s)=Nix|xcos9 .......... (4)
C
(YK (4) 7% s__Q i
}i‘ﬁ’(Z)E(4)[ Y (3) :>I—Q+P><c0526?+sm29 .......... (5)
= = - a
(I-s)xcosf=a = s=| g (6)
. s 13 4113
bt NN L = = 13|22 = 4082°
}[1(6) aft*(B) =coss 30 8 =cos i/; 08

25-23




20. (657) K fi KAUIVAIT BRHVE | T HBBIRNA - I G g A BRI 0 oo
TSRl T DL TSR o~ TOTLIOREAR & TSR o 551 TR EG

GH * HJI fur i 8,279

100 N
200 N
o 200N l }
100 N l ) —
4-6°m¢ D 8. 26.2 cm
l B J l

- |

24 cm 24 com ' 24 cm | 24 om

\\ R

[ = Ilii] Fec=346 N» Fgyu=378 N> F3=355 N-
(]

Reaction at support : Because of the symmetryefdading,
A=0
A,=1=(Total load )= 1/2 (800 N) A=1=400 N1

We pass a section through members EG, GH, andndJjse the free body shown.
YMy=0:(400N) (24 cm)— (100 N) (24 cmFes (20.8cm ) =0

Fec =+ 346.15 N Tension
YM;=0:+gy(24cm)Fe(26.2cm) =0 T
Fen =—377.88 N Compression “E6

Zszo:—FEG—(24cm/24.6C|’TEHJ =0

Fny=—354.8 N Compression

- FEE! A -
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