—L—IB .lm | ;_ﬂ_iZF—%= 0:N-mg = o N= mg
3 X 2 F, = magy! —-)ukms = Mgy
Fz),ku N | Gax = Mg = _@)'4)@-8‘5 = - 392 wm|s

Kinematics VE- v, = 2a (»y\_%)

o - '77--_- 2(_3;‘2‘)(,1_0)
= 6.24 m

U= Uyt at

= 7-392¢% ) t = L7%4 ¢




3/2 Imj Y ZF3=O N-maccxs9=

0 N=m3c;os—e
L:'Q",XZFm‘-'qu" mzs\'ne—/ukm Cos &
= Mogy
i N Ggx = S(Sir\ 6 - pgos 0)
(@ &=15°:

Qg = 9.R1 (S 15° - 0.4 s 15°)
= -1.28Im /S 2
Uz""Uaz-: 2&(’1"")(0)

6- 72 = 2(-(,250(5(—0)) X =
=, + at
Q=

19.58 m

7 = 1.235)t

, £=5.59s
b) ©=30° :

Asx = 9.%1 (Sin 36°= 04 eoe30%)

= L5 m/s?
Crate does nat  Cume to vost.




3/3 N 100 {6 emmx = 'tqn-l}lsr—!:antl (0'303

‘ _——X = [6.70°
—5 F L @) 8=15°: No mstion
=0
N
(b) EFy=0: N=100 cesR0* = 9401b
F=p N= 0.25040) = 235 Ib
100

2. Fy = Ma, i =100 Sin R0°+ 23,5 = 333 &
a = —3.45 Pi)sec?

(Block accelerotes doun P\ome)



34 l Uzz__ ”U‘Z = '20,(?(1—9(\)
100 \=
* - (50) = Ra,(59), 02" 1.72 m|s"

0
1500 (3.81) N
———#
}=4F
N

ZF,)(: mOX: -4F = |5oo (-—7.72)
F= Rgi70 N







|3ooooo (9.81)N

X
—~ — 0.5° ZF_max:

3 (240 000) - -300000(1, el)sm— =
3(240 ooo)N 3000006 ay
= 2,31 m)s*

V%= 2a, 8 ¢ (22‘3/3,(.)1= 2(2.3\)5) S5 807 m

300 000 (q,g\) N
% e
0.5°

N TS, 3(R40 00o)+ 300000 (L8)sink

3 (240 ooo)N

., = 300000 ay
Ay = 2.4 mlS

vz 20,50 (FFe)=2(241)s | 5= T51m




- 3/7

(@)
f

73

(6)

ZF=ma’' 7-s00= %a
74 7} 150 -7 = 4220
l | ta s0=22%a  a=LFqqq X,
/oi/é /1’0/&
Moo tno-100- oa as 2. /6.0 2L,

Jo00 /b




3/8 Wz=mgo  rep 6-‘-‘-9,) acce/. = ©
o ZF'=0)' /= W.szh@,
/(—2.._ /_‘Br e=5 f/;—__ma So
IV 2,
mg S/n G, - mg S/7 52-’-‘ ma
A=9(5rn 8 -5/ 8,)




(1 | += ZTF=ma: 440, 000)' 55000

32.2
m o = 6.3] 'Ft/SﬁC
4T A ———x

Qpjg = La~Gg = (.87 -0 = *6.81£~Ft/scc7'
= fUa), + at - 0% L.87(10) = 687 Ftisec
Vg = 15 (%%) = 22 Ftjsec
Yal = VYo ~Vg = 68T L —Z2 (0530 4+ sin3eTy)
= - BT -1y ftfsec

n




310 | >~ 15~ = 2a(s-s.)
ot (5 55) == )
a= 6.72 ‘Ft/Sec_—L
F'’D of cart (treat as « r?aft;’c\e;):

R 500 b (Static)

< T, , .

e~ 7(3 ZFX 0. T5~ 500 s (843 =0
~.T Ts = 1531 b

@=td”ﬁ=m4y)

: , D00
>Fy=May: T -500 sin 18,43 25— (¢.72)

T = 262 1

¢ 2eZz—188,
Percent INCrease n= ©2-158. | (lcom)

|58.]
= 66.0°%




3/“ Kinematics '-. 4-:,(.,_\ T Ag = L-rope.+ Constant

4aq+ag = © (1)
Kinetics:
4T, T'

I |

|

US

ANV4.21) N
(©)(3.¢)N @)

A: ZF=ma, : 6(4.81) -4T, = 6ay (2)
B: ZF =m0,¥ ' 4—(?8\) - "r|' = A_QB (3))

Solution of E qs. 0O-RQ):{ aa=- 140l m/s>
Tensien . Cakle okeve A Ag = §.6| m s =
Ta= 4T = 673N . h_= l6:¥2 N




A= 55/ 5ec?

i P ZRT frsma,
/00 /b N\ f3er - * ’
7 30° P71+ cos530°%) -0.25N
-0 -/00 S/ IJo® = £22 (5)
Z0.25N 52z

A er' O M+ PS1im 30° -/00c0830°
=0

/.66 P -0.25AN = 65.53 j So e szu/;‘anaaus/_y

0.5, + N F6.6 £oclt N =64.74

P =438 /4

n on




3/[3 I Cou?\er 1wl "Fm 'Fnrst because
E must accelerate more mass ‘thom any
sther Cougler,

Rear part of trin:

F"mu
cos doz Aoz 102‘1' Z X

ASEEET T 02e (S

_—— 32.2
.= 20.¢6 'F‘t/sec

Whele train:
20z S ez ZF ma.,

40030 T200! (322 (06)

P= 04 Ib




Zf-;= mﬂx}' 28510 30°- B8 sim30°

=
Z§= o, 28 0530° + Bcos3o’
—_ /’Hj-'-'o

X .
Eliminare 8 § se7 &= 9/3/3




3/15 | > F=ma :

a R /30

M3
R /o

mq s (
ma.

Mma = m\g‘th 30° > a= jtﬁn 30° = 5,66 m[s*



——Jj//g B v T @/2=t0 ki; \ 27
sl

i TYYT
o 121G & 2
| '

/000 /b,

Load, EF=ma, 27-/000 = 525 (10), 7= 655 /6

5eam, z/\/lazo,- 2400(%) - /0K + 655( 16 #17)20
A=4080 4



3/17 | LeF rm = mmass of crare Img

ZE =g, | —0.3mg =M, Y )
Gy = ~0.39 =~0.3(9.81)=-2.9% m/s? 1225 30

o S N=mg
\42}2/&:]@0’):)' =

s= (70/2.6)%/2 _
~2.97 = 643 m

2

4y S




318 | Truck ¢ ((VZ-Ve" = 2ax-%)
Oz“Qﬁ.4-4->z== ZQ.ILSO"O)
A= —3.1% m|s%

Crate : T
‘I(mc{-m ZF, = may -—g: mg—:g.qg)
= I
1y im

Froax = AN = 0.3(m 9.81) = 234 m
F > Fmay | Crote slips , F=MN

v ZFy=may ¢ = 0.25 g = ma, a= - 2A8w/s*
Qefr = Qe=087 = - 2,45 - (-3.78) = 1.328 ms*

2
Verry = 2aep (Yo - ’Ycl-r,,)

2
Yejr = o = 2(1.328)(3-0) | Vgp= 232 mfs
(Truck S“'GPPIMS 'tlme = 5,{4-5‘ crate T.mpo_cts at 2.13 S)

N
Ve =

n




W /0 3o
I5° Svav = [a dx
T /\ 20 o
= Ty
f |
N Thus (s /5°-
S~

ﬂl /c(.kz Fan /50,L

Z2.2 (0, 9%65%)

Q.= M- =
x  2(30) =2
constont
L5 t5e)= -5
0.42%




Wcos 30
F,o=0: N =
/ e

5o
0=

30

Cas

in 30° —}uK-W

W si

= 32,
\X Q -

Z-—
V2

‘_3,)(0
-L-HK 2
*=2(322)(2

P

3

(=)

%= 2a

UI

0.555
My




3/zl X = X sinul
x = X weosut
:,‘Q = -—ENLS'\V\ Nt ) Kmoux: qu

FRD of cirait board:
\ V ——

F—%F% Zh=ma,: F=m (—Xmlsir\mt)
*mj anx: mTuw®

M




3/22| F=ma: 2.5= 10 (103) Q, Q= 35'7(|°-‘,) fi

- 3
Av= (adt = at, t= (65 -40) 10
j. * g 35,7018 5)(34,0@’- 24

= 225)] dqu ar 6.6 :je.cur_v;
65 +40
s = jﬂdt =Vt = ——;——— C|o3)(2250(24)

= 2.4 (10") km




3/23 l 20/‘;; £/)=/%6,2 A (@) 2P=/20 N
Y

—)-ZP ’E;a)‘= 0,5//95, 2)
Mm=0.5 ; a—> = 98/ N < 2P
/96.2 N/ /96. ZFA:/ Assume 5//,0[0 ‘ng cccwurs
| g F=98 /M
— )
ootk on| =2, A EF=ma; 120-95./=20 q,
ek Z,=/.035 mfs*
1T M 8,EFzma,; 98./ = 100 4y
A, 7 Gg So assum/bi‘/b'n oK., ﬁa = 0, 981m/s%

b)) 2P=SorN < Fivax -So wo J/l‘,bp/;?;? occawrs
g for bleck & carl combines

Z/-'-':ma}‘ Fo=/20a =g, =a  0.667 mfs?




\
\
//\
\
\
\ \
e\
my \
ZF,X':V“Oux * Tsfnp—-h'\j sm O = ma
ZT—':} =0 L TCQs(j— my Cos@ = O
-l a+ gsind

Elminate T @ '§= tan 3 cos6




3R5|  ATFema: EeEk-E= ()

F b k=5 Ibfin.




Zﬁ':qu')‘
mg cos (4.591‘307 =ma cos #5°

Co575°= 78/ 02528

=3 Cos ¢5° o.707/

= 0. BGéj




3/[27 | S
30(3.8)) T TTT
N T SB
=20°

8

|
lO(‘i.Bl)Ni’

Kinematic constraint @ k= S+ 3s4
= 0= 2ag +3ag ()
L— % F= My0p ¢ 30(3.81)sin20°-2T= 304, (R)
'*‘# ZF= mgag® 10(081) — 3T = 10q, ()
Selution of Eqs. ()-@) ¢ | 28 1.024 mjs*
Qg = —0.682 mfs*
T = 85,6 N




3/28' Check for motion b\d Q.Sgumins
T X Stetie equilibrium .

-

T T B 2T =19%.2 T= 9%.
2" > ) .l N
ﬁ FZF,=0: 97.] - 53%.6 sin 30°

N 1
eI " TrEe F= k2N
= 58%.CN Finay = psN = (©.25)(S%8.¢)Cos 306°
(20)(‘].‘8\) = 1274 N
= 9.2 N ‘
F > FmAx % \’Y\O‘t.\cn (A/)
From Kingmatics )y %p = 20 = 2aq

A: Z‘\-,x= ma, : T+ 0.2 (5886 cos 20°)
-S8%6 S R° = 60 (2a)

B: ZF,=max: -2T +19%.2 = 20 o

So\u'\‘.iun AT =0.725 m|s? ) T =1054 N




329 | T, = TelP = T "Rl 35T

T +yZF=ma : 50(381)+T-351T=50(13
&= T= I7.3 N

/b

50(3.31)N



: ﬁ X;
iBO_' ——0 (Neﬁlecf weijht' +or Y\ou.!)

D
dv
ZF mth "D:_C-DQ_PU S-—W\U—d—;z
f(cb z.f)S)dm-'m‘SJ’d\;J
( CrS%/m)
» U=lyc 9.125 5,125
_ X (-3(03)(03025230 )(’")( ‘ /m)x/u,szz
0 & - Le23(Is 3)';(
U= N,e

For v,= Q0O m}/hr and AT 60 FE: ¥ = §(.1] mi/hr

Commert on 3)— et en | AlsSume u= qa m'\[\nr
= Canstant. Time £ -+ plate s
@0
t =5 (Swam) 0.455 sec
vy =Vy,mgt = —32.2(0.455) = - 14,64 Ft[sec

Which Weu\d wat erfQCl'k‘a\J Q‘f\CW\SQ N= ’\),‘\‘f‘us?-



331] D=kv™ & 120(16*)= k (3°%.) "

- 2
k= 17.28 2 D= 17287 "
)
SF=ma : —I17.28v°= 5000a
5000 (* vdvy %
= d H - =
Uy = ek /728 J v 2 f‘“‘

v )
U, = (300/?”0) mls) UZ': U./z B Qso/&b wls

\50/3.6

309/3.4

O
Se ~ 1572; Inv

':'./)L) ’)(320\\\'\




332 | , ‘.i
ZF =ma, Pﬂk/jfi x) |__ (L-x) gx”

-/oLx
TR
pgll-x) /‘k/aj/l x)

Jodv<fidr: L;dff =£(;;z' MeI g f)dx

0. _ /ZP '
Ca(L-pua)iratss o= /29l




33 | Spring Force F= ks = k(5-x)

4’{"’ = |RO ("i"x)
H'I T T = < Unstretched position

[ ¢ =
M| \ '/'Z.{(
T x| =
F| — g
=

Y Claarr

4—
1‘ZF,X: ma, : — 4+ (RO (‘%"/X)'-‘- =2.2 U
oy = 32.2 (|4 -30x)
dv
32.2 (14~ 30k

Jazz (14-30x)dx = fudv

U= 14,47 -H:/sec;

N




_SIEZ_'J 10 (381)N Z;’x qu P |0°lx
T I * ) Jno dt
M
For T\= 10t :
Nf\ =tz s= t3/,
J

At t=8s, 7= IR m/5) S = 20.8m

For Tp = Kt* @ 50=k(5)7 ) k=2 N*

Sa ‘Dz: th'

4
- t 5 - .__tg_. - t /e.(5
e f o dt \S J S

o}

Rt t= Ss) V= %.33 m)s) S= (0,472 M




3/35 I Mass m :

ZF&"' G 3 TCOse—m3 = O

Hle T -
| = 3/Cose
S ' |
m ZF'E May: Tgn B = ma

: (m_)s\'ﬂ & = ta i @=‘|’an'l(‘%")

Cos ©
Cart M :

M 3 ZFy=me,: P-Tsine= Ma
_F“" P= ma+ Maq = (rm-m.)m
T =) N




3/36 | S,

2 A B
P ErIT T T c FTTIT eI

k= Z(SB-SG) * (SS—SQJ + constants

150 Ibl . a 15 ILI
T
T
% Ne!
. 150
I, ZF=ma: @) RT= 333 Ga )

® ©0-3T=333 ag ()
Selve Egs. O)=@) : ((ag = 703 Ft|sec”
ag = 4.6% ‘F‘l:/sec.z
T = [6.36 Ik




ﬁ] Case (Q} has The \r\nsher acceleration
because. of three <> 2) Support{nj Cables,

3T T
‘L? gt-“ 600 N'm
I
| e
* I 125m
v o Drms EM=o: T(0.125) 600 =0
g00 (1.81}=

Elevator : ZFy=may: 3(4800)- 8830 = F00a
a.= 6.19 m[s?

V=Veytat = o+ &.\1(!,2) = 7.43 m/s



_u +——-—-——-— %—.—(—-————-—r‘
m
-&-—R—»—*—h—» 3

r o—

R* 4
9= 9= (aLL per'tqinmj to W\oon)

_ R v
ZF = mar: T-mgy r= = MY ¢

"(I R® Y
r m = Jo —r—t)dr‘ fUd’U
R o
> q= \/2—2{ —g,R = VR Z‘T}—'“ao)

Numberg
34%@000)(2(2500) ) L,Z)

1

= 2 1200

= 200 m}s




3/3‘[ l mg Z@:m‘ﬂy}‘ mg kv =ma

§ a=9-4v
R=ky ¥ Tdv = acA v /"Z
g-Zv

2 (g Bv)-g/m /5-;,:#/)]”:

[._ﬁ v -9/n (/- k\'; )]

. 4 muv
g (/_/zz) Tk




3/40 Z§=m®}' »1g -cU?= mig
l a:j—_C_.Zfz

vy = ady, V/,_,-
cv? /aj/

g-&v*

—-:2— ”/ﬁwﬁv—)-‘f h} /i mg - cv'z)




_3&” 1y {Zﬁfmaki Nsn® +Fcos8= ma

' ZF&'—'O’ : NCO.SG"F:MB—mg:O

e K sow.'ha)i F = m(acos®-qsin®)

N /o mg N=m(asine +3cose)
For slip \mpending | F=pN

oy 7((0_ coses-gsine)= }xsr)‘\(&sir\e + %Cosﬁ)

N - bt | a-
Solve for & to obtem @ =+an v )

For IQrae, a (Q >>SD) Q= +Qr\-l(_;r

et T




3/42,‘ zF\\jz mq':j mﬂ"‘ C,'U:'-qu
(O]
P Fy@Fr gy=e,  mymov = o

g 100(98)
' ‘L) = T 2006 = 0.317 m’S

mg (L,} m3 cy= m cclit
j“t f -%; e
= - % (5 %), = )
> = Dl-e tlm]z 0'327[."Q-30t]

E;_ e-BOt] =0y = 1T = 0.078 s

_ _ 1 —30;&
= %: 0.3271[I-e SH‘J 3’0'327[t+3°(e’ ')]

Y L -30t When 1T=0.0768s
gvl:j go 327 L\ € 14 (j[-s 4= 0.01529m
o

L=
~ < av

"

Wﬁhd




; - (2
3/43[ o= + ng® = 4

i’xp")(p\ + ‘i'&slxe = 0

b ’X
/XF\IK‘\ *"lﬂ
e = -%%a _ - ‘I-)EO )__‘2
A

’Xa 0.3 m/S
X ~1.2%-0.9%-0.4x,
XB

4 - B c,‘[?)=-*/_5-;\{3r_q'q 0)
:—7'5'__3—"(9 0

A: Na -~ ma,: o + H
40 N Z I =
Suﬁ——m

. N F‘:qu. _5_ B
B'.Tgf s TF
} T

= 1.36% m/[s2=
| ' (I)_@): QR,-?SZ mls*
Salution of Egs Ctg; 4.th N




Ty IR .
/53 ) SB =SR = 0.259m

N '5,)7 T Rg
-~ A
SA

law of cosines: %= 547+ Sg* — 25,454 Cos(50°
) = 3
200 =0 = 233V +25a%, -2(' -‘;3_)(5(—\“(5 *‘SEVR)

sin ISOD/Q _

With Sa=3q = 0.259 m, Up = 0-4""1}5 i Vg=-0.4 m]s
. ' K
Dl‘F‘Fﬁ(ﬁﬂt jatt ¥ ¢ -ng‘\' S‘\Q(\ + .UB + SGQB + g (SQQQ

f'uhrUB +Qg SB 'Y’Up\'\}a) =0

Numbers : 0483 a4 + 0.483qq +0.042170 (1)
Kinetics

N EF=mag - Teesi5° = 3ag =)
T TF = Mg 40-Teesl5'= 204 ®)

Solution of Ejs. (1)-B®): T=2z50N
ag =795 NISZ
0g =~ 8.04 m|s*




3/45 I“d TR =ma,: 100Ces @ - 0.5\
gow| oolk = o5 (2s)

=12 ctit N= 100 8w B =
o“s‘ﬁ”}N X ZF\6 o) g0 + S| 0
Elimncke N to obhtan 2 cose+smb=2.099
Use sin®= Yl-ces® +o obta

HCos®™® — ¥%.3¢717 cos B + 3.3762 = ©
Selve the qua dratic +o cae't S = 5.38°% H1.2°
Check that klock moves in bsth cagec:

8= 5%%° :{N-—- O -1008in 5.96° = 6.8 Ib
Frax = 0.6(69.8) = #41.9 14 < 100 Cos
5,8¢° = 99.5 Ib
©= K#12° :N= 3T Fya = 3.941b
106 Cos K. Z° = 67.9 16 v~




>3/46| X Ng = 180 Ib

zztbl TR Fape = psN = Es)(80)= 27 1
NaF=>F No metion for 02P< 27 1
%Jﬁl Ne=80l, Fy  =(2)Ed =1 1b

f P ZF=me for R: 165 £
Fa TNB

Q. = 6. 44 1t fsect - mox, for no
S“ﬁﬁna brhlten A and B.
Corresponding T ZF = ma, o System
?— o.uoﬁ’% 3'307_ (& 4—4-) ) P= 54 u.
2145 P=< S4 \b 2

zemQ\K N - 0!0?0}“

322

g = Qg = @ = 60,1789 P - 3.22

TE S
A O'\SC?O) = 3,%2 qg ) qﬁ - I'f 83 H}SQCZ

R: P-(ol Xlio) 0.15)(%0) =

Az = 0.322P - 7.66

322 Aq

A Qa (Ftsec?)

1o =+

il
Ll




»3/47|m __F F= Gm*
Q—* 4—-@ X2
<X | 1 m= V= '72{0(4}110.05'3)
= 3.118 ka
ZF’X;- ma, ¢ - Gm* = iy S&_V,
(2% dxv
_ G_:_%_YX\_S d«x‘ ) deV
'x°= .5 Vo0
V= NG g -t = 13510 (31 Vo m |

2(0.05)
H'.l-,é \I\ \0- S mls

dx

Now) E_t. =__\rG_mﬁJ_|£;«——\
X=0.05 +
%;L = —Y—GTS&t
Xo= 0.5 e
e R
Xz 0,

Sa(vinj,‘t=48;§oos or t= I1%hr 33 min



o

Jolve  Siimee/Faricon %

bl o 2624 x?
NS a4 S sicorxk
L] Yorth =X xk | = FX
Q o _4
7 ' ' or al-?a_
7\ R AZL5=o0 R+2T-30(9.81)-7=0
' 3 = 0.47+ 294, 3
| 2h=ma, ;0,87 -0.25(0.47+294.3)
/5(?”!/) v, =Joa

B, eh=ma, | 15(9.81)~T =15 (% a)
o s5el 7=/38.0MN
a =0.766 m/s?




Ty
Ay ZFy=m7P -
£ 0.6 (3.81) N Ns 0.6 (9.8)) = 0.6 3
F—» Ng Nﬁ= \0.83 N
0.6 (1.81) N
/N v*

4‘2.
Ng 0-6 (?.Kl) cos30°= 0.6 3~

Ng= 8.30 N

Note: Friction is along The Tt -axis and

does not affect the above calculgtions.



R
3/5°l ZF,= Mag= m 3’];—

™ N 35"
E e R(w)-N= 22 ==
Ng Ng= 9.41 N

S===-

lloss of contact ot A: N >0

?_

My 4 EFEmaEmE F

ol cos 30° Vﬁ z 7
/| NA'—})O Yf\s
Fa ) 0 v= 4,52 m/s

\ \
50" n



2
3/5( I l,”"' Z%”’VW,, 5 /\/—/6’060530"::./_'29 _/_S_'_o_)_
/180 1b ,’30"} 2 F IS0

TN | N= /80(0.866 + 1.33) = 394 7

¥



3/52,| v
Z\_‘;ﬁ mp ¢ N+ 2ces30°

N z "5, - 2 {02
N 322 2
N= 1.3714 Ik

| »

\
1300\ n

ZF-L_”-'\MQt I - 2 sih 30° = — |
322

Vo= —16. 10 Ft/gec?




,t Nj o, 25' b~ as n (@)
T Em o N = o o
\\ n OS2 8/,2

N,= O 1048 I}
R= \/Nj +Nn = 0,27 b




3/54I }:Fé = Wdg =m(ré.+2+é)5‘ N-o0.2 Cas 30°
Slider : 0.

\& EAG /é./’f* 2 ("0(3))

~ T
~

o
‘ T N= 0.024 ||
F/j;\;\]




3/55 | -

2 Fg=mag: N-mj Cos8 =0

r
o = # N= mjcose
//us ZFr = may: JMsN- Mjswxa
(/‘%/ N = (0-ru?)
/8=50° Elminate N
rwt
b—'//?i ru&/sec_ )As: tan © - 3 Cos @
| Gep)(3H*

N umbers : J5 tan 50°- = 0.540

32,2 cos 50°




3/56
t
’I— o - [(35)(232 )T
5 = 24 It

N
ik (
0.%(% N = 2 o
ect

F, =
pn = May s
E = 3000
32.2 (26
"

(An
avera e
4t of .
G\4 :
b
per Tire '.)




_ 3000 (=S S22
3(s57 ' ]t ZF=man: Fns =55 ( 35_?"_.)__

06
! By, = 1253 Ib
no Fr _\/E\‘Z-’-F‘-tl‘ = Fiet
Fe 1253% + Fp* = 2400°
Fe = 2047k
-Fi=mag ! —2o047= 330—:?2 A

Gt = — 22,0 'F't/sec,z




3/58 I 6 &=,s0 red/sec, r= -2 frisec
\ Ve L.
Z€=m/r9+2r6)

\
-\_= -p=222 /o +2[-2]/0)
3z z

L= /b fsiae A)




3/59 g = Jwrface jrau);‘d;‘/or)a/
R CCC/ora 770, o coar?h

| IR mgemireo’, w=\s/r
= w=YZZ! =0.904 raa/s

| &
- Pamg 70 A= 0.904 (-25—”_9) = 8.63 revfmin




————IB/E’D HI Z Fh = an -
l

3 ' . 2
..__'l‘..\ Tsin 60° = m[3+ 10 SInGQl)] W
||a;0°\,0m
I T | ZF\\) =0" Tcos 60°-mj =0
| n \I > dqn bo* = —F LIO;'“%‘ W
t W = V.207 vod s

N= \201(%7) = .53 rev/min




-4 - , s
3/61 mg EE=m(ré +278)
. ; P=0.06 (0+2[600][0.5])
1 =36 N
M3 Contact +s a;ja/}v:z‘ right-hond

Srde of barrel



, __ 9.8/

" s00 (/o00)

3600

o . .
—=zué 5—'-‘.22:
Foo Ty

=35.89(107) radfs  or

Sia

8 =337 deg/s




W=mg: m =20/i€/: 2.04 A’:g

ZF =ma, ; 20-w'=2 04(.?00”000 ()
3é00 )80

=2.04(3.82)=79/ N

W’-—ZO—Z‘)/_-M






3£1¢;5 V?‘ <& Ug®= UaT - Rag S
B)

- | GR8)*=(ob + =a, E300)
eI ~E

at = + 5,65 ft/sect

In
kS b =
a, = -u/r = (6e) /(,00 = 1.6 ft/sec?

E = ; = 3220 ‘ —
TR = mags Fp= 322 (5.65) = 565 1%

- . = 3210 — |
an mag, - Fr\ 32.2 (’].'ZL-,) %6 1

F=d55>+72¢2 = 920 I




3/66 ZF = magp o

n _ (o006 /3.0)*
" 190 (2.8))N Ng= 20 (4.81) = 9o P
Ng = 3380 N
it Tt
Na |
2k, = mag:
B: Ng

(600[3.6)%
Ng + 90 (1.m) = 9o looo

= 61T N
q0(3.81) N Ng |

|
In

. n )
(N < Q‘t.\Q \ :)
Q



3/67| Fr and Fy are the Y-and ©-
™ Components of the tola| Frichwm

\ L 'FO“C-Q, F.

-
E 30° 2 F .= mar = m(r-r&?):
r A

2(32\) N Fr - 1%.62sin 30" = 2[o- '(“0-?73)2]
F. = 3.29 N
TF,= Mma,= ,m (re+ 2¢6)
Fo —19.62 cos 30* = 2[1)(3.49) +2(05)(08m3)]
Fe = 25.7 N

B _Ipr'z_,_pbz = Z7.0N

= Fle _ 27.0 /2
I o ——L-o.s =270 N

(Stq’c\'c_ gf"?r-'n:\ fora = 1962 N)



Gmem V2
____._3/63| SF =ma. : F= 32" Y2
RN A G " G

T _ 5 _ _2u(Rth)
/ n/p\, Rut Vv = ¥ = (23-944)(3600)

/ Comb'\n‘ms t\'\e_ Two e,qua‘t'tons:

\
—

_ Z’NCR‘H'\) _ me
V= (23-‘i44-)(3600) - '\f CR+h)
Salve for N o obtain  h = 3.580 %107 m
(35,900 km )




3/69 .
3 \ie 200(3.21) N
100

V= 3¢ = R0% ™ s

2
ZF’X-’: May F + =00 (_°l.8t) sinle’= 200231'5 Cos lo’

F = 1659 N

Check : XFys= qu ;

278 “

300

N- 200 (9.81)cos 10° = 2460 Sin 10°

N = 020 N

Fnax= psN= 0.70 (R09) = 45N > F
Crate does net Ship,



Note thet

w? z

Ces & =

é—-—is
=

N cos8 - Mg = 0
N = m%/Cose

Nsin 8= m (Y'Sme‘)"-\L

—g:-é-e-)s/e yy(rs/ew

o 3

vestriction .



G=w
T—"—rf ~ (Ls—u
| 4

- , _ 2
Z,C,;'- ma,, A = v reo

26 =0, /,Lsfmrwi) = n19
5()2:'...._‘9_’ W= ....'2...
/usr /"sr



3/72] ';-V AN /s down for @y

41 4} a,/f) " wmfn

Y N\ e y
J)w /\>/,{5/\/ 26 0, /\/casﬁi/us/\/sfné mg
I N N ZE=ma, NsinOtMNcosE
/ ) n ) s _ 2
8=30° ‘ =mrw
- wpper 519N for @
max
Jower Sigr for min

Lormbine § g2t Stn & t/@ cosd e ®

2 er—
-—

s & -'F'/C{s.flhé’ o

w:\/"_f_’\/m“/gcose, 18] [05% 0300560
s Fpu. 5in@ | 92V o essr 0. 3(0.5)

i

Uppocr Si9n Bpay = 22/ rad/s

H

Lowsr 3197 @

min

3.4/ raz/s



3/73: ZF':S:O: Nccsefm3+ﬁstinezo
J .
Z_F.=ma;: -Ngsin 6 + N cos©=

A\ " myw?
=uN N .
PR mg So\um& tor Wt

= /3 (MCos&—-sih®)
w = - =2
T (coso + s e) 13 vad/s




W= w, +«t = +0.5¢
374- v T c’o

| ar=f’1 re? = -o.1 (+a.58)%
" 4e _ = -0.025 t* (m/s*)
@ T Qg = ré+2’é?é =(o.\)(+o.5)
i = 0.05 m[s*

Compenent of Fotal acceleration in
directisn of wire * 21 0,05 CogHS 2 - 0,025 troc4C
Setting Thih ' 2er Lai&\dg t = [.414 3

as the time uwhea tomSim Switthey From
Wire ¥ 2 A4y Wire F 4
O<t < |.4)45 :

ZF‘_:- m (F-ré”) : =N Cos 45° + T, Cos45°
= 2 (-oa)(+est)
SFo= m(re12¢8) 1 +NCos 45 + T, Cog 45 ®

= 2 (O»\)(ﬂ- O.S)



Solvins \{T; = 0.0707 = 0.03541*

N = 00107 + o0.0354+72
144t &S s
2Fe = m(f-ré*):-Ncos 45° + T, cos4S°
= 2L) (+o5t)"
ZFg =M (ré +2\'~é)1 NCos4S° = T, Cot 4S°
= 2(0.1)(-0.5)
Selving {'T, = - 0.0707 + 0.0384t%
N = 0.4707 + 0. 0354_.';1_
10 % (‘T“ = 0.3I3 N)
T, !
o] R / \;"{:CS.}
1.0 ¥
T, = 0.0M07T N .
T, /(z ) (Tz=o@t=o)
o e —
iz — t(s)

N L/(N=o.°ﬁ54—N)
| — E (rii-—-o@t=o)

S O



3/15 | Treat The child as o particle
m

n N ZF =mag ¢ mj cosa = mqt
b le Ve
\\ P
N

Ve

0
z‘:n: may * N- mﬁ sm8=m R (2)

/. N F!f‘om (\ :
/

dv A
SCOSG——UC_[S=
T #

Rd8
ij cos @ d8 = fv dv

e 29" V= ©

[2Rj (Sm 8 - sin 202] /e
(2\: N = m<55|n6+ R)
Numbers (R-‘— 2.5 m

;9= 18l mlsi)
8 = 30° Ay = 8.50 m/s®
VU o= 2.7% ms
N = Q% N
6 = 90° Ay = O B
V = 5.68 m)s
N =

795 N




ﬂ’ E For no slippnh\cj ‘tenc:lem:}J
"3

set Frax=pgN to Zen
}ASNso . in FRD.

—_/I{I _{ZF3=O'~ N cos 0°— Mg = O

-U'L . "U7..
Z = ey Nsin3o’s m——

| 00
Selve : N= f.155mj , VE 149, 4 Tt /sec
or = (0], § mi]hr
Umin = 0, as S nay= JCan_'/ug = ‘tﬁn_' (0-9)
= 42,0° > 30°
For -

max | 4S€ qux as shown n FRD .

ZFy =0 Ncos3e®- hnj—/u&Nsin 30° =0
,U"&.
== m%;% MsN Cos 30° + Nsin3e” = m AL

f
With pg=0.9: N = 2.40mg

Vpnax = 345 fifsec (235 mijn)




L=9.6 k& = ‘

7 A ZE;-- m"m
2000 (6) 511 30° = 2000
6(5)= ‘?//0‘)// , p= 000 hm

(3000)2

mg = 2000(6) N ZE:MU

T=32 kN 32(10%) - 2000(6)cos 30°- 7600
= 2000
’Z/": 6.00 m/s2




mg TF,=ma,: mg = mw/‘o ) -U-_-ﬂ’j‘o
,%___ At Tep of humP) %‘j__ =0. and
X

\\ ' '
lN=O radius of Curvature is
|
n

C A%y \" |
- 4 _ . R
. f <okx"‘) where y= b sin .
dﬂ 21k 2% izj 4n*b - 2mx
ax o eS8 L) dyr - L= Sin L

_ v .2
At top of hump, &= /4-)S|n- — = 1

d A _ 4n* L
Q.\'\dg __L:L = — = —
d')(_z’ L.’* ) Thus Vv —r 3/5
+
P fn At bottem of dip : qF
N ik _ 22 F = ma N—mj= m e
B N= 2 mg
N



3/19 |
2_‘5:0: Tw:ﬂ—mg:ﬂ, Tca.s/ﬂ=m_7 :\L
Z/;::mdn: Ts;’n/@ =mu"/r h'p a

Divide §get z‘an/9=9”:_-_':;)_'.' nomeb

But r:L.Sin/& s0 z‘an/ﬂ=1wzsinld/g mg
or Leosp = g/ew? |
And /7-1.405/3 so h=glw? (clepenels on/7 on ¢ 4’9)

T/ 7= mg :ﬂ:——qu
#en L cosB A glw*

=/7‘.'L£4J"L



3/80 | “s“'“'“;i-\
ZFe =My © -mgsind= mag S \
a_t = — 3sin9

ZF_nz Magy ! R"‘“’B CaSG=m

R= m(ﬁcosew’%::) | IRR
Up=4Im|g

Yt I~ //
yt r
r /

Y 5 myg
udv = Qt.(rde) :JU dy = Qq,g;sine\ (G.SZo)de
] )
V% = 10,53 + 6.8 s ©

R= o . & 10.53 +6. 28 Coas®
Thus R= 0.065 (9.8) ¢os® + —5——

.14 + 1.913 ¢cos® N

L

For © = 180°: Vg~ = 10.53+ 6,28 (-1)
Vg = Ri06 M]s




3| TF = ma, = m(F-rd%):

0 \ r - 2 2
VS T (o= & 6F)

/Q T =252 Ik
-
N

ZF9= mag, = M (ré-\'?..f‘é):
N 55 a2+ 2(-%)E)]
N =-0.3261, (Cantmc‘t on side B)




3/8z[ m3

N=o
t .
N
~ Friction or
e vane force
n /__5_0:

, . 2
ZFa= ma, i Mgsin50°= mril
= [gsino0® [ 9RIsinS0° _ .
Ak \/ r = To.330 - T reds
@.S_Q, rev/min)




3/83 I /8 <N01'e= mg .Tl static normal _L>

) Peper

| m -
X /ﬁr TFo=mar: 0= m (F-r*)
un/ .
P >F, = mag P=m<r¢6+’2r_(l) &)

oo odr 2
(‘) - Y;:clr -'(‘_(7.
] . 2 2 Lra 2
frdr =0 rdr=>r =1, +( (r—ro)
Y, o

. /
Numberg : 1 = [6014» 7* (32‘ (‘%iz):( g 63.5 jTi:
(ot end
Q‘T’ _\"A'BQ)

®): P= m(z2rQ)= gé“’; (z)(c,zs.s)(“l)

= B.62 1b




E&i The distance traveled from A + C s
(Sc-sa) = 100 + 250 (30 %) = =3l ft
Uniform ”tqr\ﬁen‘t'qu acceleration : 'UQ:L='Un1+-2qt (sc-%)
o* =[eo g::g ]2 + Zag (zal) ;0 T =-le Fsec”
Speed ot B: ‘UBL='Uﬁ'l‘+ Ray (SG‘S&)

V' = Loo 2B 2(-1677) (100) ) V= 60.3 Ftfsec

3600 2000
(@) ZE=may: —F= 372 (- Im'l)
=] |- F = 1562 I
3000
& " ZFp=may —Re= g, (1em)
|

Fe = I1st2 &

---t Wt 3000 6637
F ZFh= ™ ' F- - :
N I F, i " 3R2 25

Fn = 1636 b
Fz{F~+tF? = 2260

© v and Ttherefyre K, 9o +o 20
F= F_= 1562 Ik

(Tn all FBDs, Them is & Weight inbo the poper
and a Stehe normal force outt ot The fpaan.)



3[85 Qé Sbradfs = constant

AN ~ 7" Note : Spr;nj forces
not shown on FBRD,

F=uN
m \
3 \\Nl mﬂ = 0.§( 7.81) = 7.85 N
e N "
T Fe=m(ré+ 2¢8)
T =08(0+ 2(0.8)6) = 768 N
N= +7.68% +7.85% = [0.98 N
F :}1sz Q.4 (|0.Q%) = 439 N




%

3/86 Z/i:m‘% /. r+m9cos¢9=m

e P % m *I 058
Mol J i,

r\ > 2
' S 47 /dez//;': P geaniS) e

o
| /?\M 2 i 72
7 7- '
L F EEesrane]
= Mf- gr

27
st (B 2] v/

' 2
A 8 ZEmG,) Nemg =mL
N=rg# T+ 2m7 | N= T+ 3ms




3/8’? 2’/;=mqtj' mgs/né:maf} @:35&:9

. v & .
v, M™Mg hﬁ/dv-‘-/@ ds/ﬂ'dy :/_95//7‘9 (R8)
o
2

-r— -

| ~

| \Zf &

| N 2 2

IR N - viy 2GR (/- cos )

8/ JE=ma - = v?
o cos@ -N =r/m <

i// n 7 9 =

A= m3g cos@ - 22 Uoz— 2mg (/-—coS@)

2
:my(jcasé—Z"Ejif%)
_ _ v
when AN=0, 6:43 5o Feos B = 2+?;—e

2

AB= CO~5—/(3—Z *5??@)

For Yuy=0 Pz c(ﬁ-—l(%‘.} = 43.2°

)



£ wh= L E oy o
= S 9 - r2x? S
) 412/ Sor consran
7hes rHe. of rev: “f;) TEHe c2 )
_— e X (2/70/)
4re 47 f 9)2
re =/




3/80] l y = 100 + 10 sin G(Iz)t mm

f = 720 cos 72t mmls
Y = - 51.R4 sin 72t wm[s?

For r a maxlmum) cos 12t =0

ap= T-rw® = - 51,84- 0i0(12)*=-667 Sx

T 2ZF.=ma,.: R-19)= 0. (—67.7)
O

R 9.1 N R=12.33 N




3f0 | 828’

r co'

f

Ot

Q.5 A

4 BAC= tan G5 = 0.477°

4 0BA = X 0AB = (§o-o0. 477) = %5°
4 BoA = 1%30-2(3%.5) = 0.955° = 2 ¥ BAL

AB = ‘]6021' 0.5% = 6.002'
sin 0,955° sin 89.8°
6o.002' T ) f= 3600Ft

FBD : (‘norilontﬂ\. -Furces) 5 IZS/Ib |R0%

ZF_n:an : §= 32.2 3600
n R

- - = (Pe— R= 0.0349¢ |b

Nete ! R= 0.637 oz Yepresents [2.4% of
e weignt of the basekall




- 3/9/ ] W'z apparent welgh? (force Fo Swopord m)
rol + mg = triee graviieriona/ @rtraction
¢“”‘k\ ;;\\ where g = absolute accelercrion

R clwe o 31’01//;_9

in Zé::man)' Mj-W':m/ewz
o=w ¥\ w'=m(g9-Rw?

_ W, - £w1 '

T — & /- X
e N4
Ffor ves/ues \9/;/&*7 w's "’79(/" _/Z_c_._oj
= /00 (/- 637?(/0’)(0.729)’(/0-9))
g 815

= /00 (1-0,00345)



‘2

r= Y8 = Y‘u!:"
\© ¢ dy 2
\ /r r j‘;‘ = rw,

¥ - I ~W,t wit
in:f‘-r Jrt-rt :”r = wt s r= 2, o+e_o]

Y

= A = - Cably ~u,t
g e cw, = o_z__[e °+em‘t]

As & function of t) V. = ‘:0_;_0_(&&01:_ e—wot)

In terms of hﬂyerbulic, func,tions)
U= Tl Sinkh wat

With numbers)

Ups= Ol sirht
r = 0.l cesht

Vg = O.] cosht

r
Ve

r, Cosh w st
oy Cosh wyt

SRR




3/73' {ZF.:.m (r&f?.%é) tN=m (Zr‘-w,)

Poctice : |5 Fr=m(r-ré?): -AN= m (- r'w:‘)

e\ o .
\I - ’r E\\m\nﬂ'h\“ N .
.. 2
o A N S A R Gy
v+ Z/Akwor- W r =0
Assume a solution of ferm r = Qe&t
N e i
st S-t

r(o)y = Ty

Thnitial Conditiens {
r(o)= o

SQ {ro = Cl + Cz_ > C\= "S.:;Y‘O/CSl_S’D

° = CsirGes, Cz = 51 /(SFSL)
Final  Solutien ¢
W (_NQW)t

Yo
T(tB:ZW [(PQ—‘\I,,‘:*“ >C

We T :‘"\l e s t
NN R R



3/94 s
, X TA/CF\T
Z/L;? = mdn : ZTJzn -C-;—gzﬁr'a'ﬁx;u:—

r

Tc/ﬁ:lou-"clﬁ) T=pu?

Sa OE:T//’ =/OU'2/4




n— — —
The mass per unit length s m /L
T T (Tean) = % dr (ra?)

T r
f—dT = ____mt‘jl rdr
LS o
2L
Y Su
> T=7,- "
2L 2
- , - W\(L/ﬂ e
When v = /2) =0t OFTg~- BT

mlut R w T L T
Tos ™ > o= g 7 S (-5




3/%! Semi-major axis of ellipse s

AN - rmax“' Cran _ 26 259 + 41519
V o P &= 2 N =
"\ = [5 209 mu
s £ )
// & 5 0 -1 L_._
=) “',_J \\ X = ‘tO.n Q.- Y‘m{n
F i Y -1 16, 450 s
""“‘. = tan ' = 43,4
< Q= Tmin [5}20q_ 4159
r = V. = UCOS X = 13,244 cos 43.4°= 96RO f‘tfsec
' _ . - _ 'USIno(
re—Ug’—‘Usmok} §= —= , where

r= \/sz@ mm Jto 450" + (15 209 - +asq)

. 13,244 Sin 434 4\ rad
= 13298 mui: so 8= 15,208 (5289) = 1133(10 sec
R* . o
>F.= mag: -74% = rz((r—re .
Fere=Se=l ,204(S )K ﬂ 15,2087
= =|, 53 ~thsec_
SFa=mag: 0= m (r8 +2v8
&= - e8| | 2(%29)(.133) (Y _
r

15,208 (5280) -z.12( )&g




\ Assume = Ce’® ond
© Suestitike Inh Et‘ua‘tfm to obtamn
S\TTWey Sy= W, Alsoy  assume
o. particwlar Solutuwnm of Rrm e = D sin l»,,t)
Substitle | and obh D = “%/2\»01-

m

S = = -t wt_
) r Y’h+ e C e + Cze, - Zut St
Tl bl Conditiong

{r(o): C\ P, 5 @

. _ I
r(0) = -w,C, + w,C, Za, = O
Solve for C, amd C, o bt
- -2 __-©, 3 e 3 :
¥ =" Z4g%¢ + Quz & T S % Sin )

or ¥ = _2%;2 [Sl'nhe - Sin 6]




,QG
Qm = c_l'°+9"’\lo
=3
2 F. = mqt —Ynjsme m(ﬂe =5 Cose)
g e = T(Cose SmSB 9
ST (cqsg‘si“63d3 = ‘( 6de
0 e .
%[S;nﬁ -\-Cose"l] = 92/2 *
0 = Oyq0y Whan o =q : SN 6 +¢os® =
rw
=> Bl = ) Omax = =

ZFn-.- MOy, T- m\j cos9 = m(9é1+3sin9)
T=m ()é‘+3siv\9 N usex

With ® @ T= mg (3 sin6 +3cas8-2)




bs/‘?‘i] 2R =may: N-mjs\n & =m = )

r

M N mq n ‘

\E!E’é Zh=mag: mycose -y N= ma, @

N.\\ Sole (1) for N g S\!b; inds @)
t\ 3cose }lkjSme . 'U" = Qi

But Q4 =rg = re %‘5 = Y'T dacei) Z,de(roj

ket w= (re) =u% and the EOM becwames
%f’é" +Zp 0w =2qr (Cose—ﬂksin G)

For homogenesus Solutien y Asseme W= Ce}‘e)
Steshitote in Ay Rk Uy = ce P

For particular sSoluten , assumi = Aws O +B&;n3

Subshiti . o find up = [l*4 7,][3}1P\Czose+(l chk)Sm%

Assertslt u= Wy +UWp and Gﬁ-b invhol CynditHon
r’s
W=y =0 @ 8= 0 obtoin

- 6M 3T —RM0 29r 2N |
WD e _.__N a +(-2 in@
[+ +ps Y T A 3 Ges Hie)3 ]

= - S - _ .
For p=0.2 §= 1% m|s® ) r=3m ¢ o="5;

) )
v = 304 ">, v=552m|s




F =}*kNut = /ﬁ,}]@“ﬁ)zi- m:_Z)L
- [
ZF.L: W\Qt - M—\[rzsz._*v“’ = Yf\V %!"

o

“&‘S“S gmxa”‘ JW

where fx=vz) dx = 2vdv

In'ttara‘t'ma)
\ o
‘l:i‘s = _'Dn['XJr-JxTr‘?]
or § = V% W ]
ZFK i




x-%)*+ (y=90) "= RS
(xroa)* +y* = o0.2%
Switch o polar Form :

2

*

2
or ¥ "4+ 0.2v Cos ©~0.03=0

Lal 1 For 6=45°\ quadratic formule
Ly'alds r =014 m
Differentiate ¥ With respect o time :
2 r¢ + 02V teg® - 0.2r65in 8 =0 (1)
Again : 265y REC 4 o.’kr‘v.gse - 0.2¢r8 Sing
-0.2¢rBsind - 0.‘2.\'116‘751\}\8 —O.ZVéZCase =0 (2)
With r= Sllbém 6= 45° €8 = 15 rod/s |

)
0.6b0 wm]|s

Es O 5 @) yen r
v = |5.05 m/sz

[ -

L



Sin <] s 135°

—

0. n'u- 0.2

e = R43°
<= 45°'-@g = Ro0.7°
Fy = kS = 5000 (0.116 4~ 0.))
= %19 N
S Fe=mar: Nesset ~Fe=m(r-r6™)

N cog 20.T°-21y = 0.5(I5.05 - o.H(A—(IS"D

N= <2l.s N

ZF'é:mo.ei R= Nsins = Y\‘\LYQ -rZr'é)
R— 8.6 sin 207= 0.5 (o—\—z(o.bbo)(_\s)B
R= 387 N




2 - d d2
bS[:ozI szx) tan e d'x = 2kA ;—L 2k

——— 2 _ )7‘]3/?‘ [! 4kfx]3lz
\\ Mg - ‘123/4 2k
dv
! /N7.\9 a iFt mat my sme=muy as
n sinods = | vdv
n \\ dd3 faa U,{)
A 3y = { vav
y > \51=233 42
> Fa= mag: mgcos® ~N=m p F)
YT 23 K
N = m[a COSG"' 1 m[‘onSe “_4.[‘2 132]
N = M3 =5 Always > & un\es
(Il +4k*5) ,X;,N

(NO*Ef -\]|+4 ﬂzk*j Cos ©F *4‘(17.)



3008 | () spiny ¢ Ty = Ek(xE- %)
Ve = = L‘I-ooo)[:o.\?'—o.z‘] = 7607

(&) Weght @ U, = mg (5,—51>
-U-l"l. = 7 (q-?l) [O.\ S‘\f\ 2001 = 235 I




3,/._04.| Ta + Une =Ta * W hh= g
V= VAt Rah = 57— 2(3.81)(0.8)
'UB= 3.05 MIS

Tn the obsence of Ffriction ) bhb the altitude
change | and net The shage of the path

*f-c.\\we&) s @ TFacdr in e uane  Caleslation.



3/105 = A7 " - . .
/ U=AT' ¢44(20) + U, =4 535(352_327
U= 616 — /288 = —672 Fft-/b

o




1 wm
3(106 Tt U =T -5%‘ —743h =0
2 _ ‘s
= [z %] - 32.2[20 ( cose)]
8=6.63




Z.

3/f07| 4 45 1b

AT 2(30)p) +18("%e) =+ 42 (V=0

Vz-.- 2?521

2 32.2
U= /718 SF/sec




3/log | For Qollar) U,_7_= AT= 0
Uya= 50( )~ 30 T sin30°- &k (&) =0

k= 267 \o/ft







3[1o

AT : mﬁhr_—‘\im@l——o} ; n'—‘wf:zgh

-2



311 Us aT: mgh+ 9 =t7m(_%—z__oz)
0.5(18)(1.5)+Q = % (0.5)(4.76*0*)
©=-1.835 T (cauSe,a luss)

ot enery
The logt wechanical energy s transformed

v heot enerjj .



3/“2| 2.\/-/:- Power Pz Fr

P= (a0l -20]-36k ) (8 L +24L)-15¢ k)
r . " : -
= s &= T B¢ +26,-2
R4, (Foc-20j-36k) (8L 426/ - 24 k)

= 320- 192 + 864 = 9?2 w
or Pz0.992 kW




3/”3 ] 2= Wy where y = Usind
o = Fen 005 = 2.8’60’ Sim &= 0,.0499
P= 200 (%44' )0.0499 = 2/9.7 FF-1b [sec

2/9.7
J50

or P-=

= 0.4900 hp




4(9.81) N

For system
U’_-‘E-AT
60(0.2)(F)-4(9.€1)(0.3)
= 3'4112
vE=I539 (m/s)*
= /88 m/s




For entie system

3/115 I Active - force diagrams

~r qy:"r:m U‘;AT‘

(@) s (6) 2 (4o +20)6 - so(6)
‘ ' & FF -1 4ot20¢50 .2
I : ? 3z2.Z
b | J, U= 5193 SHfsec

90 /b 4o 1b
- 6)

| l (4o r+20)6 - 50(8)

Y 40-!-50”_,2

(
50 /6 206  son '3 5532
U = 6.55 Ftfsec

S




3///6 | .y\\ mg 7/,'30.45 m/s

\ —

- ;@: o, ;\/_m_?cosﬁ:o

-
|
— | Aj:mycasé
Z{:O./5m/5 1.8 m
= |
s |
= AT, Sné -o. s®) L8 | mf550 , gut
v , (mg Siné 3:4960 )5”,70 2 (615" 0.45")
o.
1.8(9.87)(1- =~ 0./80
a4 /an&’) 2

tan 9 =0.29¢5 &= [6.62°



317 | LFy=0: N=2(18])cos60°=0

@3N
e N= 9.2 N
() Uz AT: 2(3.21)(0.5sin ¢0°)
N +\$\ - 0.4 (38)ps)= &£ 2 vT
O,
_6o\ Y= 2.56 m]s

(b) _U'I'a= AT ¢+ R(Y. 81)(0.5 +¢c)s{v\ tao°—0.+(‘i.8|)(o.5+x>
-4 (leoo)x™ =o
004" — 13,07 —6.53 =0
= 0.0989m or X = 98.9 mm




| -3
3liig ©=tw Too =451°

U= AT : Ugt mgh ==m (U;—‘u,z) 100

-2
Vp= —1zoo (‘1.8’1)(500 Sin 4.570)

- £ zeo] (32 G5V
Ug= =903 (10%) T or -903 kT
Ans. Q= 903 kI (loss)




3(m | p= W‘(At
oc P= l:‘Eﬂ—ﬁ-/SSB = 0.393 hp

= 7/ O.304A% m
ConvVersiamy h= cift(“_i:,c_“""' = 274 m

N
W= ozow ((FEEEY = 534 N
= Wh_ _  534(294) _
P= 13 # = 293 watts

Check : ©.393np (_ 74;\5: MY o 293 wets?



3“20 _U;;'- AT Oiﬁb\iei o Sgstem :
Tz 4o [40_42 +0.32 _o,l:‘ — 0.3 (3.81)(c.4)
= [R.8 T

AT = Tg-Ta = = (08)vs -0

2
Thus 1R =04Va = g= 56T mjs




,_._a,._ e System =S//é/cr’ cord,
. /?\ g’lb“/ley a’t C.
"’:\( U=-0.6 (12 )+/3
L 43
247 =3 =1.667 Ft-lb
" TAC-BC =20
/667-’ LI P

(v-o0), v 178.9 v=13.37 5,

Fis

Jec



3/122 Met power repurred = 30049)(24)/33 ooo

= J.05 hp

Mechanrca/ e{flcf:»g = Pwer ""7"’-’_‘” - .7.05_0 76 4
Fower epplicd 400 —




m
3//231 9 e:/an"o./l SinO=0.0995

v
2, ~ :
x LR =ma where U'=zax
F
> , »
o - ¥ v
_o F-mgsin6 = m =

P=Fv= mgvsmné + _.._';733

3

/500(%. ?/)_5—.0&9 0.0995 * /500 /5'0099/,‘00>
3600 2 (100)

]

"

20 336 ++ 20094 = 40 430 w



3024 | State @ : release ; State @) :find position
T+ U= T2
O+ my(h+d) - j kx¥dx = o

o
mg (h+d) = Fkd® =0
S k= smi(gu)




= rate of domy work
300(9.81)(2) = 100(%.61)(4)
1962 Jfs (w)
‘ = 1.962 kW
L ffrcieney = Power owlpal /.962
fower sipel = 2.20 g, 892

3//25 Power outpul




50

/126 l =052 |mg 9= fon' 2 =/ 1458°
A

—

= . m
AC =150 m “*‘_-_—-::'-l-

m =68 Mg N = mjcosé? 2

_ . . et g2

Y=AT | 6800°X9.8/)3) - 32(10%) x = 5 68(10°)(3 0.5%
200/ -=32x= 297.5 X=33.2m



3/121| sork doene by weignt is omg(r - o)
= 0,5(?.8/)(0,3*2"-'): 2.3/ J

wlork done by Jis T(r-r )= /0(03r-0.3F)

T ., i = £ 7/
(/-'d/) - -7/—2*0.5(7/‘_0)

vz 2810 , U= 530 m/s




3/128 mg = 781 N

/} Voot

Nn

= O Smece L =T =0

c A
l \ 15 kN 1500(62.8) ~ 981 (/6. aer J=0o
530 "\ 5=2(94248 -/577/ )/79/
/EnOll » E) 5/2 ,
L - _ M
A ’

120(1-cos 30°) =/6.08 m



3129 | Ty + Vpq=Tg : O+ 2mq R= é:m;jv;:‘qjﬁ

@ |m 4.6 R
3 ZF':\: Mmap - NB= m —j‘{——'= 4-rnj

Ng ! h
't

(mn-rﬁ tUge © Teg = O +3m3&="‘-2-_m\1:) \]:—: b3k

6GR
J,_n’\:% t ZFZMQH H Nc'mj = m ‘%—
ch Ne = Tmg

() Call S“oPpinj point E :
Ta+Uag = Te -
o+’2mR—m(“z‘s—- -%\m§=o
.. JUN ) S J

Y ME

(Nﬂ‘t . Nermol -{'ﬁrte, on ;nth'n-\ Is )

N=m3C0330°= %"‘j



U=4ar
2

I-
7/’_’:;,3;.5/: o 3

Yz 20(0.2) +2(%8/)(0.4)
= /11.85 J
1/.85= 47 U= J4tm/s




3131 | /=47 mg(o.8-12cos 6% |
=gm( 2% 3%
7.8/1(0.20) = (272 9), 10%=12.92 ) [=3.57 m/s




3/132| V/=a7" _/4 ”
/ | 6ox)adx =L F8 /5 o2
O/sxf x) 3 35p(0-V)2
3 274 _ 288 ,,° '
X -/-30)(,]0..3-2—22}' , U 117 FASsec .

2
= 2_‘%___23'2 (6‘4 + 480) = 60.82 (fi‘/JGC)} U= 7 8o Hhsec




3/'33' The pover oulput of the dretram .lS

90
Poutz Fv = 560(3.6)= \4 060 W

The  pawtr input Ho e arwetrm ¢

eP. - iout l"‘uoo
' — ——— - —
n = ‘ . — 2.0 0oo W

So The Moty Out?‘u‘\'.' T = 26 kW




——13/'34 UziaT=o: 0.05+%

6(1.8) N s
| 6@y (o1 +8) ~ j 4000xdx = o
Y 0.05 ,
T 2000 $% + [4.15-5.89 =0

kn= 4oo00x = 0.0294m or % = 29, 4 mm

(’PDS'\"'.NQ. resul\t ’hkev\ “FTom j\AOdN‘HL 'Ft)rwmm)



3/135’ For system of collor & cob/c
Axl U=A47

(B
r 3_2_22 mm (4_?_200[/(0450) 2t (0.225)% - 0. 225]
g: - 7(9.81)(0.450) - éi/r(o.m—)"-

2oo M
= 55.6 -30.9-0.0028/k
47 =0 se
Q.0028 k =55.6-3F0.7

7/9.8:) N
b= 8790 N/ or K = 8,79 kM /m




3//36 |

ST /b

U'_idf Jor System
For 6 from 60°fo (805
Yz 2P beos§ - w(sH 1-sim3)
= 2(250) £2 ¢os 30°- 50 (%Xl—.s:hfio‘)
= 257 Jt-/b
2
So 257 = EL%U’, s 330.6
U= /8.8 £1/3ec

P=150/6



3/137| m3 = =0 or

= -‘Lz
2000 I 6 = tan g 343"
Refy | -~ BT kT Somk(e)®
P b=y
= —
N\ 4 Ty = 0.013%jv°
LR =0 FRp-Rr-F-m3g smée = o

= FrrRy+mgswa

@ ©=0 V=356 mifnr : Fo = 001389 (30)= 12501
F":: Fr+Fo = 5041250 = 6R.5 %

P= Fu= 625 (30 3“0)/550 "
U= 60 mi)nr @ Fp = 50 s Fp= FRH“ = 106 Wb

80
'P =Fu = 100 (60 __,iw /550-: I8 hg
(k) ©6=3.43° F_ =

= 504 56 + 2000 SN 3.43%°= 220 \b
Pop = 220 (60 2 [550 = 35.2 he
Doun. \_ 50+50- Ro60sm 3.43° = — 1398 b

— SRBO _
Pddbtn = -~ 19718 (.6 b6 )/550 = —3.117 ‘\g (brakes ‘)
KQ) ZF,X-—'O'- 50 +k¢z’__ =000 SIV\SA'?)Q_O) 4 =709 mi




3/138 I ZFE! ot N-50¢0560” = 0, N=R25 b
Displacement 15 23+ i&’ 3.33t
Uz (50 sin60°-0.5:25) 3.33
- —,‘aj (100x + 94 ) dy
(o]
= R0.0 ft-lb

L So
zo.0= T 3 (0*-27)

U= 5,446 ftlsec




i/ﬁﬂ (Ut—z s JXL@‘X - I20x3)dx

X,
= (2o 300F)| e -2 (vl 300 )

X

With %,= 0.1 m & %z=0 U-)s = 0.017 kN'm
or [U)g= 1T Nm=17T
W £ = T pyemgd = - o R(19)(I8)(0.) = 1R T
T+, =T, 0 + 17 - L. 32 = _7&(\05“7_
V= 1.734 m]s

For the \inear spr{r\\j , Qj"’-)s: 2(1\1‘ "L{')
=2(0)' = 0.0 kN'm= ReT U= 1BYY mis




5’//40] P=fo | Fzma sSo Pz matrr

-
d az s

Bt VA = ads So ,Wgza/z/-z Pa's

% s =
2,1—-_ e 3 3 =
/’WVd/cﬂ’ -L//aalj ) -j/yz--[/;_) PS
72" o
/

!
= ()"




1 . xo
3/14'1 v=4ar, j’rxa/x = E/wrnv'a) Ui;n/’:(x;—xz)
p 4

Ponrer L= Sor , /92:: ,C'zy’z: //()(ng (on— xz)

P=kx V;"/:, (%% x?)  xP? & (‘,_)(_2)C - x3) =0 for
(2]

) AX
So X =0 (P=O) x=%//2

- X,
So %ﬂx kl/_ m X__X Zﬁ/;;f_‘:)ﬁoz 42-2‘)4:—»-—

PNa X =




3[142| State (D : release ) state @ 1 x= 0.050m
T+ Uz =T
17’0 = ]
=mu o+ Mg X Sin R0° - =3B = Zmy
16 (1.81) (0.058) Sin 6"~ "3“_029(0.055)1:%_00)'0?‘

(a) | U= 0.49L wm|s

z

Redefine stae @ & &= ’Km“) u=o0

. RV S
T Uz® Tt 0% Mgy Sin 208 Th Uy, =0
= AmM3sinR° _ 5(18)(9.9) Sin 20°

Koy = © ) %veng

3k 3(120)
(b) &S = O.|1%64m oy X o = [B6.4 mm
m9
KXsg Kies ZF,X— 6 |
- 3\(0’\55 -+ Y‘(\j Sia 20° =0
kX s - Mg Sin 20°
N s 23k

With Numbers;  Xgs = 93.2 mm




3/143 Note thet A0 = \/I87‘+3o7" = 35.0 n
/
U., = AT r AV + A'\fj

T
- A 2 2 _ 2
ATS 2 322 ¥V -0 = =22

aVe = z(l@.)[‘“"s) (350 15

-—

= —=.08 ft-b
& Vg = 2(%h2) = kb7 ol
Ulfz =0

4

Se 0= 322 ~R.08 +[.bbT7

| U= 3.65 Ftsec




3//4‘*4" (a) Af+d§=g éf"m(/l—-o - rrlj/‘l =
v=V25h =V2(9.6)(0.6) = 24312

(5)ﬁ\§+ﬁ\é=o Since AT =0
-mgh -",jirxzr:o/' %= 2mgh . 2(4)(9.8/)0.8)
Ly 20 (10d)

= 0.235(10° %) m*
X =0.0485m or X=48.5mm




3/145 | T U= AT
-2
29 - 39-23—/ =;,:,£2/£/. 2]2-[0.8]2)

11{):0.8 mfs +.é’-3([0.éjz—~[o,4]2)
m —A = 2
06 4 7 Y= g (080 + 0:2)
| R Yy = 0.224 m
R
— J9 ¢2{0.6)
Lonal =1L2mfs
posifron



3//46' E_s'fa\»li&h datum @ A .
@) Ta+Va= To+Ve
O+ 0 = Zmygt - mqhg

Vg = V23hg J2(.8)(#5) = 9.40 m]s
(b) State F :  Spring "Fuu\kj Campressed

Tﬂ + Vﬁ TF +VE

o+ O 0 -1mj he + 2|<€

= 9.
A \/zgixgog’m = 0.0542 m

or §= 54.2 mm

I




3/47 | Establisn dotum @A .

z
Ta +Vﬂ To+Ve 0+ 0 ="Tme —mghe

= VZghe = \/2(?81)(34-]5(;0530 )

= 9.1% m/s 2
N N< o ?.13
\\\ mg/ -~ t (C\)'ZF,"__. m .‘f—;- : Nc— I2(‘l.8'{)m3°' Lzrs-
) Ne= 777 N
Ne B ZF =00 Ng- 12(3.8))cos 30° =0
Ne = 1019 N
Tﬁ +vﬂ: TE-\-\TE : O+0—7J‘W "'W’jh’
v, = _‘]25\,\5 = \/2.(‘?3')(3) = 7.67 mls
" I T
. X mei-Ng + 12(381) =l2=
-t Ng = -35.3 N (down)




(e i
\\__// = N= I T‘-H\[‘i
h _ 3
= mjﬂzr =

With m= 0.25 Ky y Y=0.08m
N= (4 42 N




B

3/ 149 Ta+V, = TB+’\IG) dotum @ ®
O+ MR - Ek[REZ-R]% = T+ o

v = AzgR+ EE(3-2R)

T(;\—r—\Tg:TQ + N¢ : datum @ G

O+ ZW\JR* JZKERE—R]Z: ‘limpuc?-"f' 0
= -\

ve = 43R+ K (-ziR)

Kinetics ot C:
nit FUQ,?
mq ZFa=mag: Nomg = m g

. = N= m[Sj + %(3‘2&—)]




E['S_OJ For the S3st6m) U' =0 3o A\f3=0

-2
AV, = —100(1)= - 100 ft-1i
ST

A'\I:aw = W [2(\2&)- 252+ 12% |=1.94W
Thus  T94W-700 =0 W =38R b




3/15| |/a/ AT rdig =0
/8

S it se (gv)zf_ 5 sin 60° —/o/i-zzsfﬂéo": o

0. /4670 %= 2.,/6 5, U= 14,76 (a‘r‘/seec)z
U= J.84 ft/sec

(6) For entire intercal AT =0 Ay A =0

~2.165(12) + -é—/Zao)Xi-a o, X2z 0.2598 ()"
xX= 0.5/0 .




3//52 47‘:21//.5)[31_ 23 = 3.75 v
4y =4e00) [0.4-03)" [0.5-0.3]) = ~/2
, Avg= L5(78I)0.-4) = 589/
Y= - AT+ AV + 4V

(é 375 - 12 +5.87 = -2.36
s B . 2.36
ldé/- I_dVS J Fﬂ‘f/- 047 =—._..._3'38 /\/




3//53 Let m be #the mrass of Fhe car
¢ 2
Ul_lzdf-/—é]lé: O:é_m(U”U‘;i}+m§y
L o2
0-Y . Y 0 2
.9}/>

n ' -1 o ° - -
2 2o > ppl =2
[~

1

For car P remain 1  covrfact with the
Frack af the /ap} Qﬂ >g , Se for cevistant

)
i, Y/p, 790y =V 4y




M Estoblish  dotem ot release pont |

Ta t Ny = T5+'\TB

k" 1 -
W tkﬂ’xﬁ = O+ m\o,(o(ﬁ+d+'xe)+ Zkg¥a
= @4%)(17) (g = (ke :g*m)_+ 5 (0)() ( F)*

Ng = 6.8 n.

The fact That Xg > Ap s due o

.The. Jh ‘Fﬁ‘remg \'T\ SPYllnj S‘t\ ‘?-FY-\QSS.CS (Q\Ohj
Witn  The ?Q(titu\o( Volue

d= 20-6= |+").
Note That d= (4"

s The Aistance
collor waoves when

with  the  Springs,

which  The sut of cContuet



3/155 I L, = Rd s (%"—203/2\ = 0,287 wm
"\\/'/ L' %l = O.ZSE—Lﬂ = 0-06(78 m
Lo = Zd sin C“b*:_w) = 0,410 m

%> = Lz—o.25$£= 0.0560 m

We may i\jmr& The @qual
and.  oppseite ’Pﬁem-‘ci'ed eneryy
chonges QsSotiated Lty Twe ofF The rmsses,
TV, = T, 4V, ; detum ot o,

O~ mgd cos Ro®+ & K&+ T kS = 3(%.m:17‘é")— g
0-3(‘1.%\) (0.25) cos Ro® + & R0s (0. 06L8)>

+ % 1200 (0.0560)%= % 3(0.25)1é —3(18) (0.25)

" ©= 4.22 rad
So\\nr‘nj ; ra ’S



3/]56 l?‘/ye Jyj)‘c’x—w /5 comServalire So
AT +dlg +rAV=0 _S/bnr';j shreteh = /3-/2=/1n,
-
A7= 5 525 (5% £%) =o.0e6 ;" -2.95/ F-16
- 2
Ag=2(% 10x/"~0)i5 = 0.933 F#-16
A\‘/g = 3(-5/12) ==1.250 F#-/b
Thus ©O.0466 Uz%-2.98/ + 0.833 -/250 =0
0.096¢ U2 =3.398 | 1L%=72.94 (#/5c)”

15 8.54 Fr/sec




-y 0

3.//57| %= tan Zg = 232.6°)F=%--< = 67.4°
k= = (2e6)sin= = =8.%"

§=L-25" = 3.84"

(W T, +'\I' =T, +V, )dt\‘tUm@O

"

O+ q(nz ~ =\ 2(\2)(3%
8 = 0" = 2352 T R0 ZX‘Z)
2
o S Sai ([:2 (26)sin L - 25__\/;2)

v= 3.06 ft[sec

(&) T4V, = Ty +Vy gwa;mm@ 5
ox 1(R)+ T\ 2% ) 2.31'2_“
~9 %2 s (35 + z(: 2) () 2B 5&'_25]

pa
v= 64l Psec




_3/’_58| A force Gm\ﬂs'ls revesls that A will
meve  dnwn % B Wil e up.
Kingmaties * SV = KVg (Sﬂpteds)
T+ V, = T £V, | dabim (@ miha @osiHon
O+0 = 'li‘mqﬂ); + % Mg (371\)9)2 + Mg9Ng
~ Magha
0 =% (493, + 28 F v+ g(2.8)(1)
- 40 (18) (Z () s 20“)

Lp = 0616 mIs Ut 24 = 0.924 ms




3/15‘7| E_s'i‘ou;sh datym aT 6 = 0'(51_G'tt ﬁ))
stote B s © = 30°,

TatVy = Tgt

O+ O = 2(—‘{mue’j— ijL(l—ccsse)
+ ‘Lik LZ%SG\S]Z
Numbers : 0= 1.5v - 2(1.5)(1.81) (e.48) (I - cos 30”)
+%60[0.485n3] "

S°|VH"\J | ¥ = 0.33| VY\/5




EKM_OJ AT;"Z]%:O

2

z

BRI s ) L
Fm (vt gy - 7%

7
ZCf =0 fo”'/ﬂ:ao gje

- ?/;27‘— IR, Y =YzR -
2 ‘)/2x7.325x637/,,0
= // /90 M/s -

= //./?_/1—,_”_{”5_



3//6’ Consranr Foltal/ €ricrgy /s

THhrers —imrf""—”"'ez g z
zMY T2 s Y

IR

G- 29k (A L) Yyt

e /) ) A

& Z;Hé:];f-l/
_ maR? )
I®
2
YL = o
2 =)




3fle2| A= Lm (52 ) =4 2L [%00"- #000° ] (2222

AL =-mgRYL - L) _ 59)° e R
gy =-mgR(= Q) 48(3959) [528‘0)(4008

= 6.22/ (10%) £#-1b
U=-P(250)(5280) = ~/,320 P (10%) £#-/b

= ~/70.00(10%) £7-/4

SZ80
)

/
3783

§F6 /6

U=AT +41 ) ~/.320P = -/0.00 #6.220  P=2,

)



3/163 | AT +ay=0 ,g=_f_@§‘

r
Mean radius of earth 15 R = £37/ km

9= 9.825 (36¢00) /1000 = 127.3(10°) km/h*?
Thus

2 1 , 7 2 - , .l - -
_éﬁ,,,, (Va _[24aoo])+ 1217.3(107)(63 /)m( s + 70”)-0

$up%- 20800%) * 5767 (107)(-0.0/099 J10™) =0
Y= 2[2&8 + 5’6.8]10" = 690 (/0‘)) v, 7 26 300 hmip,




3/’64" - JOX. Let x=Stredh of Tbrieg From

pOsiFr6r; of zera Sforce
_3" _-L, _
& ‘ | ayragrareo
X - =75
1\ 1 A= .W/:v— 5522220729 f- 4
=2 2 y2y_/0f372 AN,
Egusl. A= h(%, x/)_?([?] -[’])72
Fosition
=-0./823 fF-t
_ s 2
‘ Ar=z5v =é;2j——-zv*1:0077auz
L Thus 007762 o 729 -0 /823 =0, = 1075 U= 343$ft
ec




3/le5| ,,» _
y U,_z "L,]T*AVg +AV, for system
Y=o
AT= "z/"”’”":'=é'.6—u" =2.5u0*J
AVg=mg/7= -5x9.81(0./100+x) J, X in meters
/ 2
A\é:zk(/ﬂ;-—xl )= :2,:/‘8(/03):(2-? ?00)(2 J

= -4 x 2
O=0-5 9'.:,’/(a./amxmx)jﬁ%aaxm<

For Xy , A7=0 50
XX ~0.0548x, -0.00545 =0

max
x =01059m (or -0.05/4)
or Xmax:/o.ﬁ_‘q mm

O=2.50*-5x9.8/(0.100+x) + 900x*
U= /962 +/9.62x -360x*
C/{U—z):: /9.62 -720x =0 for max g hence max U

For & i

dx

X=0. 0272 m or X=272 mm

G o =/1%62+19.62(0.0272)-360(0.0272%]
= /. 493 m/s




3/766 I/’:—Zv/—/niérm/ from /m,aacf o max/mum
AdeformaFron of Jpr/nj energy /5

conserved Fer systm of spring ;/Cy/md‘cr
so A& =47 *+ 4y *—dV =0
a7 = O——mzf dg_ —my(f
Innitial .s;‘rc/ch of Jprmy /5 Fhe statre defleckon
bnder consront -velocity (egwil) cond:ition &,

85,= M9 [k -
A= 5h(8, +8)% hd = ki 6 +1k6"
_M9J +—A—A’
muz‘/(S' 8= vVm/ vYm/e



Y
=t g5 = 18.43°

= ot 45°%= (3.4°
® Stretch in S’Pr;nj

@ Is §= 2d(sin(3-sir\o«>

=2 \/ 0.066>+ 0, |su“(sin 634° s‘ml&ej

S. 219 m

L+ VN, =0, vV, ) Jdatum ot O
O+2mjo\coscg IR TZMSACQsﬁ - "zjkgz
R(A9) (01217) Cos .43 = 2(2)0.8)) (2187 fusiad

+ £k (0.1

SoN{r\J , k=155 N/m




3/168 |

J kg

dgrdg+ar=o

AT =0

5 -24/‘?00)[0,4[/— sin -2‘5-’)]2

= 72(1-5m%)°

A\g: -2(3)(9.61)(0.5)(1-5n §) -4(2. &/ )(0.4)(1~5in g )
= - 45/3(/-sin§)

Thus 72(1-5m8 ) = 45./3(1-50 %)

th.gz _ 45-'/3- ] - e
> / = = 03733, &= 43,8




3/ié I Fllipse ecc,en‘tric.i*:j e = '\]\— —f;;;
_ 0.6

V I- 53= ° 0.6l

Comin = a(l-€) = 0.8( 1~ 0.6bl) = 0.27 w

Coay = c(1+e) = 0.8 (1 + 0.661) = .327 m
Tﬂ 1 Vﬂ = TC— t VC_

Z
SmugTr 0= O+ HKic

—‘1(0.4-)-\1;' = “i(3)E.32‘1—o.27117-' Vg = R.90 m/s
Ther\ —T(-\"\r = Te‘f’v[s
= (o= o = & (6.4)vg+ %{[(0.8— 0.2771)*
va "‘2__ 27 2
+0.¢) :l o I} -
Vg, = R.5I m[s




3//70 U2 =0 so _I_, +'\6I =T, ¢+ vﬂz

Take datum 'Vj=o at arounl level .

(7S +1 _
M=% 3zz v T R8T | Tz=0

)
Vy,= (75 +10) T5 = 648 Fn
Vg, = 175018) + 10(3) = 3230 ft-h

Se 2.870%+ 648 =0+ 3230
Y= 300 ft IS'EC., s RO 4 W\L)hr




3/!7{ lfpnhj deformation ;5

3 45 o = AB - 0.5(2

B 4B Vo051 200.5) 050
& = O.Jﬁl/m
100 o%’ §zo5/2 [Vite. 7071 -1)

k’ :0-2/7”?
A f 2 ! 2
}——0.5”,_-! AVe-'--Z-A—S = Z—(/aa)(o.zn) =235 J

NiLa

A’é = ~mydh = ~3(2.81)(0.5)(1- 5in 135°) = ~4.3[ J
. K3 -

ar+4ay, +tdig=0] 23U -43/¢+235 =0
y’:/.3o7/ U= [ 143 m/s




\\ / let m = fotal mass of Frarm
N
& For sysfem of cars
Z/"-“?O/rm/h AT#A%-‘—O ]
2 .2 =) _ 2 =
Fm( %) + me(27) =0 iy~ 4gr
2
02-2=[70(/ooo) 2 4(2.81)(13.50) = 625~ 529.9 = 7507 (/)

3600
Y = ?.75 m/fs or %-: 35.1 kmfp



33| T+ V, = Tet Vg | dotm O w.
Ot o.g(q,z\)(o.s) + 3 12 [_\]70.25‘+ 0.5% - o.'?_]z

=z (0-6) Ve = 1=o [O-zs—o.zq?‘

vg = 5.92 m|s mq = s?r;nj farce = K&
Kfneﬁcs at B¢ 0.6(3.8)) =l26[°.25-o.2°:[N
" —— — t
]
I N
' dy \z 4 3f2
' L1+ \ax
Radius of <Qurvature [ = dzj,? 1
z dx-
Y® kx' i 0.5= k(0.5)* > k=2
gy . oS3
:j: 2’&7—) dx 4"&. ) 3—/;—%1 = 4_
S 2
When % =0, p= D:_O ] = 0.25 m
2 Fn= ma, - N+ 120(0.08) - 0.6 (“’)
. 542 %
= O.6
8.25

N= 84.1 N




X =

'3/!74—| X2 +y*=09° XX +YYy=0 U =-y=
ﬁ7+45=0,' E’-m (%20 y?) + mely- %g):o

s

< |x
Xix

.

2 K-L 0.7 2 X-z+ 2 0.9
K1)z are)( =), BT s me2(Fy)

2+2 0.9 2 3
0.9 X = /?-62(‘/—.2:)( —y)
: .2
For max. X d(x}= 19.62 f'jy—Jyz):O
dy ~ o.&/\vz

So y(g—?y)=OJ Y= 9€/z m

g )-('2: 19.62 /0.7 0.36_ 0./03)_ 19.62VZ
0. &/ vz 2 Yz - 2

V _ . _ [77627VZ _
vémax'_x' - 3o - 0.962 M/S




/7,= (L-x)Sin &
h=(l-x)sm& -/——;'—_s/'ne +§
=L Sin® +-§//-5[n9}
h ZCf/o: MasSS per wuni¥ lerngh
Al§ +A7 =0

x/2 x .
{-——r— A% 7S ?‘/Jaf af. the length X
aropping a a/SlGmce A

Avg=-pgxh = - ﬁ‘y[/_x.S/'r)é f—_z’éz(/—s/h&)]

vV = )/23 x.[s/h e - _2.).‘2. (1= 519 9)]



3[!76, For entire c:hcun U‘“l L\.(T+V)
UJ'Z—O £T==% =z f (% Ul“‘;-]qﬂ’ru
_[:(f‘r’r 3 [4— % ,].r 'J
ol _ 2
& Ta -"er’"(“ﬂw')
r 1 oyar
=y S T Ky

Y "7 ”=\/3"<ﬂ—fz+ )




S| Nl et s

—

‘/6/
1N
(IRt =86y s [F-1500(18)sin 571 ] 8 =

1500 (6o- 30) ;.:::o

F= 230N orf F=303 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>