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X AX,
A=AZ +AY, (1.1)
Ac=Acosq, q A X-
Ay=Asdnq,
A= ,/Af+,%2 (1.2
A= A% +AY, B=BX +B,Y,
A£B=(A +B)X, +(A £B)Yy, (13



A. Bo A| |I§ cosq (1.4),

q 2
A B B
B A A

A- B=(Acosq)” B L
A- B=(Bcosq)” A

Acosq=A B .
Bcosq=B A
F S W
We F . 3= Fscosq (1.5)
(1) A-B=B-A (1.6a)
2 (kA)- B=k(A- B), k (1.6b)
B) A-(B+C)=A-B+A-C (1.60)
(4) A B
mA+nB=0 m=n=0 (1.6d)
©) A B,
A-B=0 A B (L6e
6  A=AX%+AY, B=BX+BjY,
A EZA(BX AB,, (1.60)
X0 % =¥ Yo =1  X- ¥, =Y, % =0 (1.69)
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C = AxB»>sinq (1.7). B

=4 A
( B B=0=A"A)

A"B=-B  A. (1.8)
( X,
yo ?O )_(o ’ _yo = QO )
(A+A)B =A,"B +A," B; B (A +A)=B" A+B" A, (1.9)
(kA)" B=k(A B)=A" (kB), Kk (1.10)
X-y-Z
% Y%=% Yo %=% Z % =Y, (1.11)
?

|

=AR +AY, +AZ, B=BX, +B Y, +B,2
A B=(A%+AY, +AZ) (BX+ B Y +BzZ)=....

o )_60 VO z.0
A"B=|A A Al (L12)
B B B
(A" B)-C
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B ?
D =DxX,+Dyy,+DzZ,

DX,Dy DZ ny Z-
- Dt 2
_ D Dx_ Dy_. Dz,
==X Yt =2 115
ave Dt Dt Xo Dt yo 0 ( )
- Dt
__dr _dx_ . dy_ dz_ - - ~
Va—=—X+—Y,+—2Z, =V, X, tV, ¥, +V,Z 1.16
dt dt % dt Yo dt %o KXo TV Yo TV, 2, ( )
- ) 2
__adv_adv,_ . dv,_ - dv,_ - B B
a:_t: o Xo dty Yo aqt b =X, +a Y, +a,Z, (1.17)
?
_, df _d’x_ d?y_ 24
T et ot g b (1.18)
1.7
- u, v X k
’ Ly =L (1.19)
dx dx dx
) Ly =uev (1.19)
dx dx  dx
du_ v
. damo_ ~ dx _ dx (1.190)
dxev g V]
* 9y (y) SLAVIE ﬂ, (1.19d),
dx dy dx

f(y) 7y



—k=0,

dx

iku = k%
dx dx
d n — n-1
—Xx" =nx
dx

d .
—d9N X =C0SX
dx

d )
—COSX=-9n X
dx

9@+l
a2

9 a+lie) =
a2

=35 42k t?
t

:an+%mzzﬁ
=3+kt

s:3t+1kt2
2

v=§=3+kt,
dt

\Y;
dv d
a:—=—
dat dt

d .
—rsin(wt
a n(wt)

d

d

(3+kt) =k,

: _d .
arsn(wt)—rasn(wt)
. d(wt)

r d(wt)
= rw cos(wt)

(1.20a)

%:0)
dx

(1.20¢)

(1.20d)

(1.20e)
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(1.20b)
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(CE)
v=u+at (1.219)
s=ut +%at 2 (1.21b)
v?- u®=2as (1.21¢)
(
? ?
?
?
y ¢ a=
?
( X0=Yo=0) X, V)
u (%
o u
) q e R
ax =0,
Vy = ( ) = Ux = U COsQ. (1.22a)
X—=Xo= Ut (1.22b)
ay=-¢ (1.22¢)
v, =u,+at=usng- gt (1.22d)
Y- Yo :uyt+%ayt2 =using t- %gt2 (1.22¢)
(Xoyo) t=0
(Xo,Y0) X% Y
t y X

(ra)

v
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W W rad s*
dqg
w=— 1.23
m (1.233)
a rads? a q
dw _d’q
a=-—=—- 1.23b
d  dt? (1.230)
w ( a=0 q
qg=wt+f (1.24)
f
f=0
Vv
t 2 ? A
q x vy ’ (X.y)
Ad
X =T C0osq =r cos(wt) (1.25a)
y=rsgng =rsn(wt) (1.25b) \J
V X y-
dx : . .
Vv, = o« =r(- dn(wt)) " w =- rwan( wt) (1.26a)
v, :% =rcos(wt) " w = rw cos(wt) (1.26b)
v ( ) ?
v=v2+v? =r1w, (1.27)
r-v=0
a v t
a, = v . rw? cos(wt) (1.283)

R
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a, =—2L =-rw?dn(wt) (1.28b)

Yooodt
- a,=-rw’ad a,=-rw’
a=-wr (1.28¢)
[
?
1.9.2 ( )

- w @0
- t

X =T C0q

y=rdng

: dg .
=r(- 9n — =-rwan
v, =r1( q)Olt wsnq

V, =T COS d—q=rwcos
y q at q

a :-rd—Ws'nq - rwcosqd—q:-ra snq - rw? cosq
X dt dt

_dw : dqg _ 2 .
a, = rEcosq +rw(- an)a— ra cosq - rw“dng

a=rag - rw’g =a;§ +a.é

& ? & ?
q ?
- ?
a. =-rw?
- 2 ? [ C
a; =ra
- ar \'
_dv
ar r
v ?
1.10
S S O O S

X-Y- Z- S X-Y'-Z




F=f'+R. (2.1)
df df' dR
Ve—=—+—=V'+0{ 1.29
dt dt dt ( )
*Oﬂ:dl d_u:a+,5\ (130)
dt dt dt
d A=0 a=a
1.11
( 2
1. +/- +/-
2. +/-
3 Xo1 yo Zo X1y Vi
A=AX +AY,+AZ ~ B=BX+By,+B3Z,.
a A+B
b. A-B
C W and ‘A+I§‘
d. A-Z\:W
e ?
(A°B)-C:A"(B-C); A(B C):; (AA B C
A"B C
4 17 m/ s( Vo)
( Xo) 5 m/ s
7,

@ (5%, 172,)mis (- 12% +17Y, +52,) m/s
(b)  (-12%,+17y, +52)m/s, (17y,+5Z,)m/s
(© (5Z,) m/s, (- 12%,+17y, +5Z,) m/s
d @7y, +5Z) /s, (- 12%, +5Z,) m/s

(e 17y,m/s; (- 12X, +5Z,) m/s

?212m/ s
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5. P r, =3%, - 4y, +2Z,
a=2% - 3Y,- 7 r
[
( r:r0+5at2)
6. X = Agn(wt)
A w )
a X
7 . h Vo
a .
b .
i
i
8 . 20 "m s 60
60°
30°
9 .
cm w
w
10. r
v
11. H V2
\V; ?
( 7 )
(lyz V
(2% q?
(3) ?
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A

X-t, v

a-t.
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4,
v, =17y, m/ s v,=12% m/ s
? V;=5Z, m/ s
? V,=5Z, m/ s ? OV, =V +V, V; =V, -
c
8.
b =°a@80°60
X- y-
X =Vt cosa , (1)
y=vtsina-%gt2. (2)
y = xtanb . ( 3)
X, 'y, t Egqg (3x, ¥ags. (@23)?
t t X y
X- y- g =-gsinbXx,- gcosby, X-
y_
x:vtcos(a-b)-%gtzsinb, (1)
y=vtsin(a - b)-%gtzcosb (2.
y = 0 t:2vsm(a-b).
gcosb
Eq (X))
X2+y2
11.
? (0, H) y,=H +vtsinq-%gt2, X, = vt cosq
©, 0 Y, =0, X, =Wt
Yi=Y2, X=X vV, =vcosq 7 q
q 0:H+vtsinq-%gt2 t t X1 X

N
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10cm
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F =

Vo

G m;rznz 2.1
G =6.67 10™ N m*¥/kg?
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A
A
B —
?
2N 2cm
10N
? A
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2.2

1.
D)

2

moowp

? |R-F|EFE|R+F)|

(i) (i) (i)
F={F2+F +2FF,cosq  F=4F2+F2+2FF,cosq F=,[F’+F?

X y
F,9nq anf _dnq
f zarctan—+—" == "1 _ y
F, + F cosq F, F f =arcten—
I:X = é- |:iX Cosql’
F = é Fiy COs(;
?
Fn*
qa  mg

F | ?
Fi=mgsna F,=mgcosa

F-FEF £F+F,
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T ? X T dn? T cos? N+Tsin?=

G N=G- T9n? 0 N
? f =Tcos? cos? f
B
? R h ? G
?7 ( )
?
? F N G
L R (R+h)
N_ R F_ L
G R+h R+h
L N = RG
R+h
?
Fi I, 3 Fs Fs
Fz=10N
AC DC OACD
Fs
OBCE F, Fs
=3F3=30N
30N

Z Z

OO w>
2= <
N)

>

B
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M N M N a= gsina

(1) (2) | ?
F (3) (4)
| T YR S 1

A ly <l B.l3 <l4 C.ly >3 D.Ib =14
F F
D
A
A
B A B O OA 2
m

T,cosa, - T, cosa, =0.

( )

T, =T,=T, a,=a,=a.

X T,9na, +T,9na, - mg=0,
2Tdna - mg=0, T= mg .
29na

: OA = ACcosa +BC cosa = (AC +BC) cosa ,




oA
AC+BC 2’
T-_ Mg _mg

26n60° 3

cosa = a =60°.

D R 0 C OC =3R/8
’ ? 1/8
?m O X
@ ( ) « 7 1 )
(@]
C
R
i
D
aM, =0, G(;—angzg(xcosq), x =3Rtanq
f =mgsng, N =mgcosq,\ tanq =— o e
tanq,, = —=—=m, X, =3Rtan_, =3nR




I$aac Newton, 1642 - 1727)

1687

3.1

mo ?

(kg)?

v ?

c?
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3.2

3.3

Qo

T

Qo

T

5

(?
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1 | 2
2.
aF=0
3. a
4. aF=ma
éFX:maX é_Fy:may
6.
b.
34
1.
2. 2

k?
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3.5

a a=0 N mg=ma
=0 N=mg

b. a ( ) N mg=ma N
=mg+ma N>mg >

C. a ( ) mg N=ma N

=mg ma N <mg <
d. a=g mg N=mg N=0
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D
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Vo W%

a t
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|0 | | O | 340 | |0 |
V- u
F=gMM a=——
:
G=mg :2(s-zut)
F =-kx 2t ,
f=-mN | B [SF=md U [a=L "
2s
F =Eq V2
E =BIL a=rw?=—=4p?f?
r
F =qvB _ kx
. m
3.8
?
t
2 2
a=rw?=" & F =ma=mmw?=m’
r r
t
3.9
F =M G = 6.67x10™! N n?/ k¢f
.
1
2.
mg =65 GM=gR  R?
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S

S

S
F- mA=nd

IEint _-rnA
=-ma"“ "

? a=25m/s
Vv

l!:.

S A S

F=mé=m(@E+A b S

a = arctan > = 14°
g

F = mgtana = ma



? N2

A.N+Na2<F

N, +N, =

A B F
A B N4 A
?
Ly = \
B.Nj+No=F C.NN+N>F D.Ny No=mp
A B A B
B A Ni
A B a
_ _ F
F=(m, +my)a, a =
m, + mg
A
i '—I'!l:
—-
F N A
—p B |[— —
— — — mAF
F-Nl_mBa:L’ Nl_mAal_mA+mB
A A B a
F
N, =mg = —
m, +mg
m,F N mgF “F, NN, = m,F mg F _

mA+mB mA+mB

mg

N2

N1

31



0.2kg ?2=53°
10m/s

a a @a- 0 )

FN
Tcosq =ma, TsSng =mg
ap=gcot ? =7.5m/s

a=10m/s > ag Fy=0 T =4/(mg)’ +(ma)? = 2.83N

2.8N
R
1/10
( )
?
2
y mg_ W v BB
10 R 10
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M_4p2R2 r_M_M _a)R3
GT? ' V. 2pR® GT# %’
R r ? R=
_ %
GT?
D
A.
B.
C.
D.
GM
= |— B
R
F= G% m R
B D
? 16% ? 34%
( R =6.14x10°km G =6.67x10 N n? / kef)
g?



mg =G—- (i)
M m
r=M_ M3 (ii)
vV 2pR
. " 39
| I r =—— (Il
@) (i) P (iii)
(iii) ?
r=— _ ?9'68, —— =5483.3kg/n?
4" 314" 647 10°” 6.67" 10
M-034 Y=016 m v
M Y,
? r_:ﬁ (V)
r 0.16
(iv) (V) r =1.2x10*kg /n?
( 4)
A My ? M
A C
A X e
B O B
@ A C
(b) A
\\
()
N
™
~ N
8
A ™
\.\
N

(iv)
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J&'r

(b)

A T-N-f, =Ma,, 1)
R-Mg-T- f=0; (2
C: N=ma., €
mg- T- f =ma, (4)
f,=mR, f =m.N (5)

,ar acx ag a (6)

@- m)m- mM

@ © - (2- m, +m.)m+ M g

M a m
S ™ m
X M F
a (b F
@ m M
a

aF,=0, T=mg

=ma, Tcosa - N,9na =m,a
=0,

aF,
aF, Tdna + N, cosa =m,g



Tcos’a - N,sna cosa =m,acosa
2 . _ . i
Tan“a +N,d9na cosa =m,gsna T T
T =m,gdna + m,acosa N %
: m, m.g
m,g =m,gdna + m,acosa :

m, - m,Sna

a=
m, cosa

(b)
aF, =ma F- f=(M+m +m,)a
aF, =0, R=(M+m +
y ( m, +m,)g <
F=mR+(M+m +m)a=(M+m +m,)(ngy +a) Rﬂ(M""m*'"'mﬂQ
I fiee-
f

_ m - msna
F=(M+m +m2)g(m+—mzcosa )



4.1

(1)

)

3

(4)

4.2

C

D

@D
2

3)

<l

p

mv

. p=mv =(6X%, - 10y, +127,) kgxm/s

(1)

(4.1

V= (3, - 5, +6Z,) m/s

|
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F—t n n

A. B

C. D.

E F.

? m ? a
a mg sina; = may
2 h 2 0 B
1 2h
t Vi ? ot = v, =4/2gh
1 | 1 S.nal g 1 g
Vi V, =V, c0sa, p, =my/2ghcosa,
2h
?a lao = —
2 az2 rng gSnZaz
p, =m4/2ghcosa, ? aita, lazt la2 P1t P2
A E
B C D
F
4.3
? ?2 B
F Dt P, ?
FDt=p,- p, (42



4.4

Dp

F =

resultant

?

=
<
I

G +a

Dp



2.
? ?
( ?
)
?
A B 2
mg =2m, ? A B ? 6 kgw/s
A ? -4Kkgm/s
A. A A B ?2 5
B. A A B 2 1 10 ; | ;
C. A A B ?25
D. A A B ? 1 10
: A ? - 4dkgm/s B ?  4dkgm/s A
m,v,=2kgxm/s B mgVg = 10 kg/s mg = 2m, % - é
B
A
?m Vi X
? W 2
A. m(vi- Vo) B. m(Vv| + Vo) C. m(vi- Vo) D. m(Vv| + V)
?
V2 ? R =mv, B, =my,
? I=mv,- (-mv)=m(v, +Vv,) Ve
D
4.5
1981 10 3 15
0.50s
@D ?



)

0.10 m

0.02m ?
(3) ? 108 N/n? ? 50 mn?
?
?
?
1) 15 ? H=15h=45m( ? 3m)
? v v=,/20H 30m/s
15kg (F - G)Dt = mDv
F=G+ % F = 1050N
2 F' =F = 1050N
(b) F 7
? 0 ?2T ’
F, =T, T =5250N —0
F e o ~aljprarnn
3 2 =T = 9PN 4 h5x108Pa 002m
A 50710 °m? f—— 0.10m —y]
? 30kg ? 15kg
Vo =2m/s wW ?
7 )
?
?
? M ?m wv? Vo ?
v? Vo ?
(m+M)y, = mv+My, (30+15)x2=30v,+15v
mv- My, =(m+M)v, 15v- 30%x2 = 45v,
Vi=Vo v =5.2m/s

5.2m/s
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B
d ?
A m; = 1.0kg
Vo \A
(@) A B
2 A B
3 A B

(1) a, =0.60m/s?, a, =0.20n/s?

(2) 0.015J
(3) 0.075m
? M
? V+u( u?
? V? u? )
% ? 5m/s u
D
)
(
ml’ =2m/s
(23

(3) 5.625 m/s

log2 = 0.301

d=0.10m

(

B o, A
[1— []
b d -} -
d ? F
B mp = 3.0kg

F=0.60N vo=0.20n/s

)

V+u?

\Y

? 4m/s M=30kg m=10kg

log3 = 0.477)
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5.1

?
(1)
W?° F.S=FScosa (5.2)
F S a F S
a 80 F Ofa 9¢° F
90°<a £ 180° F ( F )
)
©)
(a) F W = Fscosa
a
(b) W, =Fscosa, W, =F,scosa, W, =F,scosa, »x
W =W, +W, +W, +---
(4)
( ag:ﬂ t
t
( bP=FxV=Fvcosa v P v =)
a F v



P = Fvcosa = mgvsng = mg/2ghsng

P=Fvcosa = mgf%JZgh O§nq = mg@s’nq
é 2

4.
a (ar )b (@a=0 F
V- — _ _
-f a=0 F=
P _| b a:F f p b Vv,
F=— m v A
Vv
o= - - ---®|—| - - - - - - -
a=0 F=f P=Fxyn=fvn
b.
(a= )P @)p (a= 0)
P F v a
P=Pv ,
a =" P=FvP F - f - a=0 ,v
“"m |b ' p la= 1 0|p V- p ’
= v m _F-f_ v,
v  m
== - - ---®|—|---- ----®|—|
? m ? 7
h ?
]
h
~ N\ A0 l
N
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1)
2
3)
(4)

5.2

2 2000kg
0.2

3s

F - kmg =ma

O

F2

FI<k

2 80kW
2m/s

P
P omg=ma, - kmg=ma, v =10ms t=

\Y

1

L kmg=ma,a=0

\

=]
—=kmg, v, =20m/s

2

t=3s v=at, P=Fv =48 KW

1)

Ex =1 mv
2

(5.2)

<

1

o |

(2l
n




(2)

@
(b)
(©
(d)

3
@

(b)

(©

(4)

1)

2

W =E- B

Ep, = mgh

Q)
Ep =mgh h (

We= (B2 Exn)=FBn Ee (53)
hy

DE=_K(E- %) (54)
X1, X2

( ) ?

F W = Fs cosa
F



W, +W, + -+ W, :%mvtz- %mvo2 (5.5)

10m 10m/s ? 200g

@D

(2 2 15m/s

(1) mgh =%mv2 - %mvoz, v=173m/
) 1

0]

1

W, - W, :Emvzz - %mvoz, mgh - W, :%mvzz - %mvoz,wf =71

2

W, =mgh- %mvz2 +%mv02 =7.1J

5.3

[

M

Fn m Fn m
Fn

47



m ? v
ngzlmv2+£MV2
2 2
mv = MV
WN+ng=%mv2
m
=- R
N m+Mmg
A B C
A B
MN
1) C 2
(2)C ?
?
:E(
C
M)A B C
O ?
h :0—;3' tan30° =0.17 m
@ C A B
C ? H

M ?
A B
MN  0.6m
A B
C
A B

mgH =2mg(v'h® +0.3% - 0.3), H=0.4m

L LSS L

M

3
. C ] ANy
E!E

]

0/ hmad .

?
2 Jh?+03*-03 A B C




- (m +m;)g

my ? KoX, =(m +m,)g, X, K
2
my ? k,x =mg, Xl:@
K,
1 Xl':m
K,
+m 1
2 m29x2=ngmk—2)g=m2(m+mz)gzk—
2 2
. &l 160
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