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1—3

e 1S the indersechion pont O£ Jhe

e O [ir=]

System o+
Sum O£ moments of -H-\e,\‘f—‘o'YcQJ‘

limes A8 and D

.

[

I+ the algeb’mic
s oM,

M = &G~ 1'\{ + Ej)< .

_W\e, W\OVhent Qbou‘h (l)l\ e‘S \\
M= &G-2¥ + x —O @

The moment about (0,0) i 5
5 =G-o0o-0 = G=5 @

N = 5-2Y +X

6 = x-2 —Q @
24 = 4X —8Y —B

he momeny about (=3,4) fs =IS

-5 = G+3Y +4X
—I1S = 513y +4X

—-20 = 3¥+ 4x —@) o
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by & and@W
2 — (-20) = —QY-3y 6 =%X-ay
o = —uvy 6 =X+8
Yoo =4 @ X= "2 (35
C.The ne of achlon  of gne resultant
5— X (4)+Y(-2) =0

= 2%+ 5
ok —2Y +5 =° B 4 2
+an A= o
- The resudtant cut Che Y axic at (0, 51)
©
y:
y/
S
I
REY 4 (32) %
VA
for ¥he System 4o reduce do o couple
— X = ) =
—1¥X =0 o5 &
T —x+Y'=0o =2 vyisyp &

don A= b o5 L=dad 2 6

Ir a powvt o dhe line L ig (1,&[3).

y-2 =2

A3
Y—2. = 2A—-6
Y—an +4y =O = W-Yy—-u =0 C@

The moment of Hie Quu\a\e )

g\G‘=4xa +1(§3_1)
122 4+ (2axy 7-}
(ry) - L7

o) =13 ' Jhe ahticlockwise divection
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dittance

N Area of e
‘h‘ave]\ed - drapezium oﬁgc@*’\
S = 1 (uvw)+ —

2

)
|
|
B

‘EGV\ P =
30
Vi-6_ 5
+
V; = 6+ 24 -
&
ban & = 3 _
2 5)
Vha-\5 _ 3
£E-2 2
o c Vy =i15+3 (+-2)—
] + )R > 2 3 @
<~ ®
When

X and ¥V meet eadn odher ,
displacemeny  of X

— displacement of Y G
Area oOf -H‘QPQX\ [FVN

= Area 0f Jdrapezium
OPRR CMNR
(6-\—\/.) + = <5+ Vv, )( 1) S
2 =
(6+ 6+2t) Lt =[\S+ 5+ 3 (t—l}](t—l) &
—_—1_ 2
2z
(2+2t) + =

30t+ 3 (£'-ukty) - 60
3

44— p 4 +10% = O
(+-6) (£—18) =0

t=6 or t=1§& @

&
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A'E B , when +=6 '\/

pasie § X

At C ) vwhen =18 X  pPasses VY. @ E:J

the distance BC =  displacement at X displacement ar x

®
Area of drapezium
OPAR. WYen +=6

when + = 1\§ when =6,

=  Arex Of dropeziuwn
OPRR wihen t=1§

2 (é%/.)t\tzm _ <6—§’v‘)i\t=6

= (6+ 6+at )t
A IR G L

2 +
- o (18) — 1axg
"= 433 — T2

= 360 m ® L@

ab dPmet, M e diskce between y oand y g ¢

/

¢ = Area of Arapezium _ Are of Japeum @
LMNR OPA R

I\

2

(5%, ) (£-2) — (6+vi) * 5
2

[ns+ 5+ 2 (+-2)|C +-2) —(6+6+24 )¢
2

2

15 (6-2) 4 3 (£-2) — 6t —47

Ly
- _2; [ 60 £ —120 + 3tl—ll-\:+ll-'1q_£~ll-}1]
= —1 (+*-2p%+108) 5
X _ ®

d')(_.pereﬂ-H O\‘\-\V\CS w-r+- time

ag o -1 07w o (a-d) (B
ax b 2
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for Minimum oY

Mmaximum value  oF & | 4S8 _
NG
il’ (a-t)l=0 | t=12
2 ds >0
+ £\ ) It

£>2 4 <0 ?/’xi S
- d-b @

S IS maximum  when =3 O
- (s

S _ oo
L 4=\
= 150 + 3400 _ 74 _ YN
Te
| [2¢]
Vi =6+ 2%
Vo = 15+ 3 (+-2)
By
The distance betveen X and Y T maximur Wher
Vi =V,
6+2t = 15+ 3 (+-2)
2
+t = 30—-1§ = |3
When =1 .
T=12 o S s M &xim uw
SN\M = — 1 ( )11_1%%+108)
Iy
\
= —1 (~36 =9 m
i ( )

—_—
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)

P9)
v
5)

T— A —>

Y

—-—> S=ut e

A= vose t =y £= & @
Vs &

(S

Y s -wk +Llab
PN

Y=V s$ne + _ 1 gt &
p]

=V Shex % _ V97 X * S
V Coso By (\/Loss}) =

= A 4on o —

1 g4 sece
2 vt

= L tane — | gt ( 1+ tante :
+ 3 Grete)

= X +an o

PR
tan A—:ll‘ﬂnok +1+ww*h o0 @
94 qa*

SR R R

n

gVt _ >
e (TR [V'~ - aviah |

= &
qld‘L
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6 A30, 4 E— 2V fano | 4 a2
qd

Can be
94>

Sactorized ag (-RAY\ L —Lon 0('\ .({Gﬂok—-\»av-\ AL @
0

Then for  ton" o — 2y 4an L+ |4 ayih
Py = <°

ad* ’
4on o should [ie between

ton oA and dan o,

Lol Should Te  bedween o, amd o, @

A = VT ayigpl gr gt

(vi=v2) (vi-v,')

V) = 29h <+ 2xah = L
Jem) - unwe) (q
T 24ah o+ Juqte g uqtdr
2
= 1 I
M tag Ty o
—
=) X»\ + C] ’ hz"F J2
= A h + ,h'—+d1 ]
wo=

T (he Jia ) AR I ol [

A = Vieaviqhoqrg

“Iviathe e ) [y va (h+fifva ) ]
For A>O) :
vi—q (h+[k1+at) S0 O
10

S EN T o
1)

W
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I+ vV is dgreater  Jhan  Jhe minimumm Value

o+ W, "(|<°<<'(L‘ @

Also @

Lan" o —avt toan L + 4 a2
9 d q(11

‘:‘L ‘H\Q S: © = ‘) t\ L
2

dn o, dan A, = %1 x j(;?;\./L)L—‘-\-’l[l-i—lv"BJ@

Gg3—
2

)_VL N X V“} 2,2
v > 2 -ad -av
i 2 4 "y

2

\/l__ ﬂ;_ 21
i + J\/ q* 4* — 2vgl, @

ad
tan KA, = VI—JV‘*—q"dL—l\/’*qh fan &, = Vi V*—q’*dl-lvlﬂl'\
q 4q / 94
-\ -
oA, = tan ( v - g avgh \ dlc{ah'(vkjvl*—ﬁ—n}%-)
T i

™

»
A
EFx =X
N
QX = B
A
HEx xR,
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=)

In Hhe  yelative  moMon g X > B
)

e Car doesn't collide WMy e Container @

T AL PRa e Car and the Cortainer doesn'

Col\lide. U

Ve e X e = /g
\

){ =V ™M, E * yE)C

®

M,c — %

x U, _~é—:f
X Py

&— X cos « = —u, et s +U I —@ <§§
A X sind = U, SnE - @
tanel = U, s G
U, — U, oS &
“+on P| = S, & Cf\
S

S-S, (s ®

To not (ollide W Hhe  Container °<>F
I

d+an A > dan By G
Hz $n e > Sx sne

@

U — U, (0SS S\ —S, o8 &

u)_ Slvulsz Cos o > U\SlsuLSLCOSG

LA]_ S, > L4'£;1
S, N u,
Sa Uy
Sl > Sz
“ w, &
—_— ’

-18-
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<P &

fno = W Wme G
Uy — Uy 88

_ Sn &
fan = 2 W07
L+ ( Sh— 8,y Cot 9)
Uy Sin & Y gin O .
L S ©
—— -
U, —U,y 058 1+ (8$i=S Cose)

b [ A+ G- o) ] Lsy (U, —q cos )

Uy (U S —uy $p 88 L uys, — 54, cos o

W (1+8) < Uy S, )
L+ sy ¢ Sa
U\ ul

s .
_= > S+ <
\L. _u—‘ O

T et
®

gm\E = ‘L ;I
for ina  Jengdh of 4he  Siring A+yg+ C =L 6
ditferent{aiing Wr-4. Hme

for the equ% Vi hriumn )
S/ R = Mg coso (5

F= MR
Fo=hmg cot k. )

-19-



@ Y E=ma

Mg Sin L =T— = MX O
Mg sh L = T— MMg ot ol = MY —5) (5
Bt Fom
Mmg—T=mYy &)
Yy ==X

mg-T=-mx —Q&

Mg sin o —mqg — MMg cotd = (M+m) X &

Mg ((Sne — /4(,020(\ — g =(M+m) %
a LMsmo —MpoSel —m ] = ®
(mem )

for M +o move  downwardS >0 ®

9 [Mm&-pMcoso(—m] S0
(M+m)
M gsin £ — HMCOS"(*"“ > O
Mgmo(—rAMCoSo(>m S

[6o)

If e  \Velocity which #he particdle M comes 4o
e point A is VvV,
f vi=dt+aal

r= 0 +axxam (D

y
vi=l X
Vv

= 2/ q [MSMo(-}&McOSoL—m] ®
( M+m)

5]

-20-



"

16) a)

B, A = Ye,e t Vi,

il

ISL 4] — (3L-10))
=121 +ah ) :|1(i+1j)@ ‘
L S = 20
Waol= nlisgy =g O

If he ande which ¥ga makes with the horizental s °(/

Jano = 2 2 { =+4n{2) B

Using e drlande  law of vecler addifon +o e

+riang\e OAR,

- —> e
BA = BO + 0A
= &—-b

= 134y 53 — (31-5))

= 10k +10J = o (i4))
— ©
|22l = jof3 G,

£ Hh angle which R4 makesS with  horizontal (¢ o,
(<

e = L 5 e=ust
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d

I£ e Shortest  disdance s d
d =10k sm(od=45) (O
4 =jofi [ sm« oysS— cosof Sin 45 ] ®
- - 1 xl
= 6] [ J%—.XJJE. = XE ]
= _I_g (l—l)
N 5]
50
= 2J5 km (® .
= Ve B// ML = .’Sl\(ﬁg)l
v &
BA =35~ 1o
= MN @ = J5
‘—EE MN = 2 I8 @
= »J5 1 hwd O minute ¢ p
—_— = == 5) 20
o D ¢ ® 29
P .
— A = M Qe,e i&
€
N F=ma
;- mq w\x=-m(a—alwsx\~<%§
! 6
for e System — E=ma
,
O = -May +m(awid—a,)
—a NG
— = —— (M« m)a, =ma S
] i
9
a, = ha ces « S)
M+ m
. 2L
g Snmd = O — ma s g - a (M+m~m<o}o()
M+ m M+m

a (M+manta)

M

22



a=(M+m) 9 on
\

g
M+ m Sint o O
A= ma cos o
M+m
oM s (M+m) g sm
—_—
M+m M+ m ginto
= Mg Snel cof
M+ m gink o 27 2
%
When B Comec 4o A e didance which i+ gphould
Yavel relative o 4  _ a—b G@
CoS &
I e Hme Faken for H i¢ 4+,
T
N\ s —ue + Jat )
a-b  _ o+ 1 ( M+m) 9 tha  £2
Z o M) 9
28 o M + m sm"o(
l —_
t = 4-b 3—(M+m§1n1.,() @
oS £ (M_\_m)g s“\o(
¥ dhe distance droveled by A within WS Yime g Sa,
<— S=Utatt

2

Sp = 0+ 1L mgsna (034 4 (a=})

(Mawm gt )

m (a—b) 3 ,
M+m O E

2 (Mimon'a)
oS o

M) 9 Sm
Sa

fl
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T Sg’f&or’e—

T $in o

For  jhe

QCLUG  byium

éﬂ —T ot (8—90 ) X:L"?-@‘.‘r W a ot (90-¢) + %Ka(o& (q0-6) =0

T oin 20 x 14 @
=wa (twme + g
£ smo)
! T G =w (2+K) ©
4 Sne cot& _———l‘_ 0l 6
:}5 F—TSmhne =0 —
F =W (+x) sme  _ §
L “Ceso = W (2+K) 4o

L + Sng
(o
'I\ R= W+ W 4 Tcso
2

w (2+k)
0
-2

TR = w (4-R) (B

i

E - w(2+k) 4ane
R

2
= (Q+r)dane
by % VT\;. (4-K) —_— @

L— K
F - 2+k
|8 -k @

3& ) In &q W iborium, }‘E ¢ 3%@

Bk <12
k<2 &
o<}<<§. (- 04K <)
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ton ) = p &
fn A= @

In e Adande BOP

tan 2 '= Po 6
BO

PO =V‘b ws & (©
OX = &+b) She &

PX = PO +o0X

= plbeose =+ (a+b) Sin G

XA = & (oS 9—@

Friangle PXA

Ih the
tan A = XA _ a5 &
PX M'b o e‘+ (@a+b) Sin &
pomacse

M'b wss + (atb) WS

|
MMW'b cos & T M(a+b) SMS = o cos &

M (a+p) Sin & :(0\~]up'b) Co§ &
+an 6 = a—-pplp
p(a+b)
6 = lan !
= n (ﬂwﬂ{“b )
M (a+b)
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