CL péd S80I - 2017
12 6B
BsogHn afnHe -

A 62098

> 0o

- pr-*
fEe = o SOPTRIES

(54

Vcox, 655 =1 20

\ - -—
\— d cemdm@ go) V Cedb, 622) = IS

A

2wEcG =

Vcax,eab) = Vcan,682) +V c683,6@3)

@\ 15
B

@ ; R

A
« Tza & g = .
il s el
PR = P® + O®OR >4
emdnd Em = 20C0sE "
~ gow 28
25
= 16 km

20 Sine ", 2015 3 12z,

25 25 25 25

———=

B9b6%3cs = Tan ©
g PR ) :_‘.CV+V‘U)X'9’
U/g -
U = V- = C2v-ud, yu _____
29
XL = V-Ud —
25
c2) 20

[==]

Page |




= ’u____zs'”’“ + u2Cog?
2

v = [u? (Sinet 2 cos®u )
2
v = u? ¢ sin« + Cco 8%« + Cos’x)
5
2 s
g = Y Ci+ Cos7etD

iE)

(o2 2, J F = ma 6&8a
2mg - T = 2ma - @
¥ ¥ m3, 4+ F =mo
TV “tng =9a — B
a T
SEEE- . S B0 ® +0O
h s o amg - T + T -mg = 2ma+ ma
mqg = 3ma
z a 5 g
1
2m goepdd 2ma, —_—
Y v2-u?+2as v S-ut+ Lad?
V2_29xh hzO+Lxg.t2
<) 23
¢ -2k (@3 £ = [er
o) | b
: 7 OA B3de®»cd
s v 1 v2_— u2+905
X
. f 0= (usina)? —2gh
hy
’ h - u2Sin%x
. 3 207
o
OB 28®&9
g§0®30 T V2 = u2+4 2as
g =(u5mo¢)3_ 29,(2
gz = ugsfﬂzo(. - g x u2 smn“-
e
y = UuSin«
=
)% = UuwCosSa

Page 2




(05) 57? = a4+ 2b Eg = 3a_b
oA _L oe 29,
o2 .o (29)o =n@s)
Ca+2b) .C3a-b) =9
21a12+54a.b -21b1°=02(@) [a-.k =b.a d6o]
a.b= 2|p1*-2 (81703
1) = 2' ®ao Ibl = | @8,
AT D28ntRe, g+ R
5 5
talibl cos & =-2 —@9) cots & ®8 a oob 826 655“?'
2C086 =-2 0K BE K
cose = -|
e =7 @ @
(06 J—— g e

: embmaea B PE EHE B

w = _1'_; T
AC AB BC
T, = WSec 20
Te= v 2
NES
T = 2w __)
3
T2 = wSecseo’
T2 = Wx 2
Ty = 2aw —> (9

Page 3




, R
N ‘1
(o®)
> S
. 2@ enm 5800
a
Féa &
ﬁ>
<$ AH gy
w
E Wx a Cos®-sx2a8in® =0 ->@®
Seos FR S = WCos®e
T r-w=0 —0 @ 2 Sing
R . S = w +9«
= W o+ &
=% HR =0 | o ¥ C
s- phw —@ ©9 oM = Cot & = (@5)
spn ¢y
(0® I ﬂ\ﬂ
B ecmay |
7 AC?)a)
; et 3PN
I
.’ + |4PN
: )
| e |
: ;
lf t t | 4 > & €3

6PN

e detlpmend,

# u= BP-4P-6FP

3p —-10P -5P

Yy=-6SPN

X

—»

X s—‘QPN

+ cC4,-3D
| 5PN

12P
o

R

Page 4




ezldn Ea 24 6@t @HI,
AB gxao AD

BWxQC0860° = xx2aWS30 + yx2a oS 66

aw = 2xx[B L2y
2 2 2
3w -lzxiy — 0@

2

cB e®dd c¢b

ax2a Cos 36°

5W x A COSET + Yyxoa Co8 60 =

Swx _| 2 1 =
Wiy =Bz—-03
2
@ +@ B & 8B86D
4w = 2[3% r»x:gy
E
x = 2W

e
@ 3

.S_W:B"

=8

2W+H

Y=-w
2

R2 = W2 4 4w2
4 3

R = Jigw
23

esdd | pes dmoeRamE N
AB 6693 S0 —
Bc 60650 s0J3 — (o3

Page 5




B ©20506.

o -3
- y=20kmh A 120K «—Uu=30kmh

(i) B —
A -2
- £, =5kmh

8 \
4— Fn: 5kmh"

VCB,A) = VCB,E)+VCE,A) 9 (B,A) = AQ(B,E) + A CE, A)
= %8s 4520 - e -

‘5—0 kmh™'

Aan B am &rded o8 G tad,
— s

"

10kmh 2

]

ut + '2_q1;2

120 = Soxt +Lxioxt2
t2 +iot -24 =0

Ct+i2) Ct-2) =0

t#-is & E£E=C2h

t 2r@6Ef A @08 me 56 S ®8, A® BPO® V@b
—» S=ut +Lat2 —2 V= urab
S = 20x2+éx5x4. V=20+5x2
S = sokm (19 V= 30kmh™

T

s)

z 4, 54__4:2 —_— {3

I
|
|
|
|
Sui |
[
|

t2 =_UY cednes)

sadzss = Tand
£ = 2u = 2L =2t
}: g6 = -3 5
i au Sa =2uui 3 -{-:—
gé: 3-8 S =u2 gé:@a
e \xnuxg_u 2 T 53=;__x5_xgu.
¥

Page 6



BO A ogmé o> 620 03,
B@edd b 56 -d £ A ®@ed mé®m gd @

55+32+53—d. < W Ct+ta+t3) @

2u2
2U% 4 U3 LU g gu(ausn

f L & r

q4u?_4q g 7u2

f 2F
“2
= ez
2f ,20l
®as cv> V Caz, 683) = 7

Csai, 632) = V

Y ced, and =7
u Wz

e Vcead, 682) + Y (63, &)

<

= V‘+<-L_L—
? <: + VvV
- SR +oR
v<{u 33 99 i

Zv

8 = (Cos J__a&\_’)

s Bmo gnb6 6m3¥c - 2603“'(i)
2v

———

PR, = Y4 _ [v2_ u2
2 2

ty

u —szﬂ —u 2
1z

2
PR, = WU +Jav2—u2 v
=

Page 7



V Du 2o 99,

Gad oG DO

1
o
|
A
®

2ne 8666 o o

1]
o
o

U —Java-u2 u +.|av2_u2

& =z
Iz d - ol
u‘—m W+ Java_y2

= Fdcu+lave_uz —u 4 fave_ur)
u2 - (2v2_u2)

= J2d. 2xfav2_uz

2(uz2—v?)

= dJA—V”-zuz @

cu2 —y2)

s

2R

®

PR

"4
U+J2v2-u2

:v.fﬂ"d Cu —J:zv’-uﬂ)

(4 Hava-uz) cu -Java_uz)
= [2d cu -,favﬁ—uﬁ)

2U2 . oNE

= P2d Cu —\’zvﬂ—u’)

2¢u2_v2)

uxfBd Cu-Ja2v2-uz)

2(u2-v2)
2 ud cu —-J2v2-u2)

2¢u2-v2)

i

ayd G2 56

1]

=

Page 8




L olr

b (™ goeed Y F=ma

MmgSina = M (f —FCcosx) —> @ @

8gaHEd —> F =ma
0 = MCF- feosxd + MF — @ * ({B)
® x Cosa + @

F CM+m_- mcos?«) = mgSinkCosSx

F = mgs8inx CoSx

-
M+m SinZax

i)y O 8,

mg Sing = M (4: iy mgsmoccosot~>

M4+ mSin®a

9sina + MYISinad Cos

i

M+ msin2a

Mg Stna + mgein3a 4 Mmgsina Cos’™

M+ mSin3x '

Mg Sine + Mg Sina CSin 7o+ cos’x?) =

M4 mMmSina

£ = (mimdgsSing

M+ mSin3a

C iy @ 80®30 A roma
8 _ mgcCosx = —-mFSIn«
5 = -m Sina [‘”3 Sinx CoSx ] + mgcosa

M+ m Sinx

S = —m’q 8in«x CoSx + m2g sinx coSa + MMgCoSx
9

M +m Sin%«

N}
W

MmgCoS«x

(M+mSina)

5]

Page 9




tw netgod 1TF-=ma
R - Mg -SCoSx = O

R = Mg + MmgCos™« ®

CM +m Sin°x)

R = M?g + Mmg(Bin’ + Co5% )

(M+msSin?x)

R=- Mg cmimd
M+ m Sirfa)

(W goped slabmas = a

F——» F-£CoS«

fsina

a =JCF-FCoSo¢)a+ £28in%«

D 2
a i/(— Mg Sina Co Sa )2 4+ (M+m) g2 5in?« . Sin"x
e e :
M 4 mSin 2y CM+msin«) 2
= 9smna

—_— | MPC08% + cmam)2 Sine
M +m Sin 2«

Z Sinat
= d M2 (Co 8% + 8in"®) + m>Sinx + 2mMm Sin%x
M +mSin2x
98mn j M2 4+ m28in2x + 2Mm Sin’y
M imsSin2g

= S
g Stna jM’ + M Sin®d (m+2M)

M 4 m SrnPx

[zs]

Page 10




orP ®E®»®d
Ts-ut+Llat> ook

ad oP L®»®O
PCL-Y) - s ut+ ‘eqz GeEd
u : % = UCOSK.+.
]
[ £ ow B
L3 | T
o - = 7 uCosSa
& x =

Y = usina. __._g(‘i)"-
UCoSeat 2 U Cos«
9= Z Tane - 922
2u2Cos%x
- — =2
Yy = o Tank - 9Z° geclx
X 2 ceseg § >y cedg oHI.
4 = 2 Tanx - 9% gec% ®)
’ x > a3 39 9—)%63,
a . qQTanda _ 2 2
| 5 7 99% gec™
2u2
|
a, ik 92 gec = Tana - L — O
.| :
L g =
«— a - e
239 P» 83 Y —> a 68,
— 3a —> >
V2 R ~> a = 3aTana — 9 (3a)° Sec™ @
22
9ag sec’ax = 3Tanda — 1 —@)
2u2
“%
ga® Sec%
2u2 _ Tana-Ys
Q9a Sec®x STan« -1
2u2
3Tank-1 = 9 Tana - 9Q
2
6Tth = -:"/2
= | q.
Tana =. . = %= Tan (/\?) @

Page




2> R Ba> 88 4O @9.
i 2
0= R Tana — IR® 4.2

2u2
2
3R cec - R Tana
ay2
N .
25 Secdx = Tand —> @
2u2
Uy 2258
_‘éﬁ Sec Tany
242
a Tana = R (Tane -Y3)
R= _a Tan«x
Tana - V/o
R = ax F;
F/1a -Ya
R -
n @

esfo em h e @59
x>k B0 . Uasifes.

h= R
— Tana - 9 (RIQ')Q Seccq
EYTH

he B Tan - 9% 5ocon
|u?2

ggr2 sec’x = R 1, h
= Tan« - —+@

u2
@/@ 92 gecx
2u2 = Tt @
IR2  _can R ranx-h
4x2u2
49 . Tand- Ya
R2 R/Q Tand - h

R2 ( Tana -1/

4a( R/, Tand -h)
4a (e, fe. - h) = 4907 F -8
( /2% iz ) (TE_E)

498 - - 438
ey LS

24

)

[z0)

Page 12



ap = B - Bb
(i1s) :'_08 =2
O?:;g_o.—z =§_g
7 7
o
=55
.53 0_(2.—: -O—X-i-AG
= g+ N—A—g
- Q4+ MCAG+9B)
-a4+M(-a+35058 )
€ 3 = =
- 5
= a (’g+—b)
=b+Ac-b+24) a+h 7
_3 T e
a » A = S5%-—a
b+ (2a-b) -0 06 = a+M(2b _)_e@

A o b sanadnbd 6207938 Had,

M _itme0 > @ kBN 4y¢ ds @
e T
3. M ._'5 -_ll'._g_
@248 S - 7 s
A A 5x 4
l"l=4;: Tx T
= 1 A= b-19
m T:l;i 7
A-E
¥
o
0G = b+* (8 a_b
e (?' “")
98 - bisa_ 3b
I TE
>
oG = L 3q+\09
& (ag+ ek )
—_> —> —
¢k AB = AO + o8B % = BO o+ oC
= —-2_(4—4—!"'32"'2\-—/ :_3&_2x+53+’\!
—
AB =

e BS - 2u + CA-2dV

Page 13




A, B, C dx68580 Hen,

AB = MCBC)

B <oy = MEstg ed-23% I

(1-2M) U + (-2-pmCA-2) )Y =0

Y an v saodnd 6308 DHeso,

l—2M=-0 5 0@

-2-1 CA-2)=0
- 4 O AB :BC = 1:t2
i ===

8l
‘%\
®
3|
¥

— — Lo
= (244+4v), cau+by) = l0Aa| | 0D | Cos}_w

204 .u+4bV.y + 2bu.v+4a u.y =J20 vJ5 x !
B 2

2a +4b+ 2b 14 1I1V] COS 60 + 4a iU HY]| CoS 60" = 5

2a +4b +b 42a -5

4a+ 5b =5 5 @®

Oe a= 5 -
4_Clb)

02+b‘2=5 '_>@
Z2 (1Y 4 b w5
16

26 + 25b%2-50b +16b% = 80

41 b? —50b —-B55 = O

- Page i4




(16

T 2[3P

o

ap
cH ?: P+apxt - MxL —4pP - Lx_i épx i o @
> 2 2-—+ Y;:
ML = 2P —Q0
Ty~ 2PxB  mxB _ LxfB _epPxlE . 4 @)
2 2 SO =
M-L =4p - @
® 8 @ 3.

&I L= -PN
aeodHco AN

G = 2Pxax8 41 3px2axB 4 4px 2av/E _ B i @
2 2 2 =
@ = I50@Pa Zard Db 63,
2
Ly M 4+ L — 2P = 2P —- 0

t 2px B , B _Lx £
- =
2P +M— L — €P = 4P

Mo L =8P —-ﬁ@ M = 6PN @ L=-2PnN

520H60 AN mbzs,

23 pxx = -2PxBa -4Px 20x3B _6x 2ax3 4 2pPx axJ3 @s)
2 2 2 >
2x ==0~-4Q-60+0Q
e —~l0q
e B

Page 15




(M gBdecd SR

G = 2f3px Ba

10f3 pa 3 £@»0d aredm GI.

&

A BE Hoomén DB 20, A& DITEPD ARGO 80 83 £C0dd
a
S DO wed BORPB® = 4PN
- e
£c0d AD a&ex H> 68.

S T T

(v BIgssons A obms HOO™OD BBE GIB HmEso am?d oe

S gdaed Br-Exda,

= 2[3p x35a

@ (9 , 8md gedizmooby 68

1]

(tn
sgade AC 802 52352

2P E® 2a 6% TE™Q,
Bc gxeo BD
W XA CoS 30" + %, x 24 C0S 60° 4+ Y,x 20 Cos30 + Txa CoS 60 =0

wx(3 4 21.*.:'2_ + 8B 4+ T o
‘-'2— -

2 2
@+’ZI+I=O — ®
2 2

Page 16



ABC GYBE0 A"

Wx aCoS 30 + wx A COS30 + T« 292 cos 60" = =, x 4a Cos 60°
2

Bw ,GBw , ar 2% 5@

2 2 4

Oxz+@ .

Bw+2zi+T7 +BW +[3wW 43T - 0+2%,
2 2 4

Sl 626g® = 813

4
Xy = Bw r, C& g@@@oa = !_551 666@
%

BC g2zdch @anLn=x0d® B,

120 - | 2@ =—rep = Spe
Y, = W+Uy = om 2gl
0 = WYy xp =J3w @

; A2 =422
»8.2:"‘” !
\/‘ :k
¢z=f§1° Ysg -w

i
R2- w24+ 3w2 PP TomGe = W
196 rg"%q-

R2 = 189 w2 B = Tan'-’ 14 b
ige (75“'
R = Jlgglw
ig

Page it



(¢ -)) C

> < D
@ IOOKS
@ N% @
<« g > V2
P 2 E
1 E N
@A © lookg
z
+|‘
‘A“J
Tee- | 2@ —“2ae = “ee
AN P = 100+200 y = 200 kg % = P
P = 300k8 —_— x =300 ks
200 -z
I f' R R = 1oox,|9+4
00 R = 100J13 kg
FwsR@ GOIDD £
00
&9 s
ioQ
3 e 5
e d
£33 - Yere 8mo@B3c, Ckq)
AB otk 180 (D)
BC @>»HP 100JZ €9
cp gomB 100 ©9
pE cm 60 1002
EA 62658 3002
EB DD 200 @
EC 62638 oo @

Page i8



