10~%2 centi— c

1073 milli —

10° giga— G
10® mega— M
103 kilo— k
102 hecto— h

m
107% micro— pu

10~° nano— n

1N =1kg -m/s>
1J=1kg"
lwatt = 1W = 1]/s

m -
1g= 9.85—2 (g unit)

m
—2m=1N-m
S

A=cB - AA=|c|AB,
A=B"- AA=A|n| AB/B,

C=A+-B- AC=V(AAZ+AB?),

v —
Vins =

lim —=—
At—0 At dt

Vo = vai + vOyj

1 _ 12 i
10° deka— da | 107 pico— p C=A*/B— AC=|C[V((AA/A)2+(AB/B)?)
A}):x—z)_x—)l — Al—; v—z)_v—{ VZVO+at x—xO:vat
— — — aavg = A_ =5 4+
By = o = X2 %1 tohTh X—Xg=1V t+1at2 % 0
P TN Tty |, dv d(dx>_d2x 0T T2 ¥ Xo = sin20
Ax  dx | YT de T de\dt) T de? | v? =2 + 2a(x — x,)

1,
Y—Yo =v0yt—igt

gx*
Vox = Vo €OS B y = (tan 0y)x — 2 (7% 05 03)°
Vgy = Vg Sin by 0 0
v3 = (Vg sin 6y)% — 29(y — yo) AV =T1,-7194, 5 limﬂ—ﬂ
— — — ins — At—0 -
v, = vysinfy — gt - _Ar 11y At dt
vavy_At_tz—t1 a. :ﬂ:£<ﬂ>:_d2r
Mmoo dt dt\dt) dt>
S=d+b d=asita,j |d-b=abcose
(commutative law) b=a,i+ a,j a: b_)= ayb, + a,by + a,b,
Lo - axb =ab sin¢g
at+b=b+a a, =a cos@ .
I axb= - j - j —

(associative law) a,=a sin@ @x b= (ayb; — bya,)i+ (a;by —b,a,)j + (aby — byay )k
+b)+¢=d+(b+¢
( ) ( ) a= |a;+a;
vector substraction
— — — . —. _ y
d=d-b=d+(-b) tanf = —

X

Fretx = may, Fnet,y = may, Fret, = ma,

fs,max = ugFy, fk = kFN'

weight W,normal force Fy, frictional force f

W =F;=mg,

w=Ffd

W = 2 AW] = Z Fj'angx

K—l
—2mv

W, =mgd cos ¢

2

xf 1 )
1 2F W:f F(x)dx Ws=—Ekx
D ==CpAv?, v,= |—Z xi
F,=—kd F, = —kx
w dw xf E =K+U dm m
Pavg=E:P:E AU:-f F(x)dx max P="r=7
xi K2+U2=K1+U1
Pavg—E,P—E Auzikx%_ikxlz W_AEmec+AEth Rr r
P—F.3 AU = W W = AE = AE,,oc + AE, + AE T=21rr
AE 0 =AK+ AU =0 v
Wab,Z = _Wba,Z
Fx)= -9 A\p = f,d
U(y) = —mgy dx




1% 1<
Xcom = Mzmlxl'ycom = M Zmlyl
=1 l

1< - 1 v
Zcom = M Zmlzl'rcom = M Zmlrl

[ yav
v]?Y

1 — —
Ziom = vJ-ZdV Frer = Mdcom,

1
Xcom ZfodV Yecom =

—

J

tf
J= F(t)dt FangE

ti
P =M%, |Pi=Ps
pr—pPi=A4p=]

D1i + P2i = D1y + Doy lf_ml_mzvli w ZBZ_BIZE
my +m, Wi t,—t; At
myvq; + myvy; = m1v1f + mzvzf m m 2m Ag 16
1~ My 2
— Vi = vy + Vy; o= lim— = —
Kii + Kz = Kyp + Kof U mi+m, Y mitmy, X @ins EI—»I}) At dt
=y, by 2T o @201 _lLw
my +m2 2f m1+m2 1i avg tZ_tl At
1_5 _ F’) _ I_ili + ﬁZi - Zm1 — m; —m, v . = lim Aw _ dw
“m my+m, my+m, " my+my Y my+m, 2 ST A0 At dt
v? 5 v=vy+at w=w, + at
a, = ar, a,=—=wr
t T r 1 , 1 )
. 2 x—x0=v0t+zat 6—00=w0t+iat
v = wr, =—
) ® v? = v+ 2a(x — x;) w? = w§ + 2a(8 — 6,)
0:_ ABZBZ_BI 1 1
r x—x0=E(v0+v)t 0—00=E(w0+w)t

r
1rev=360= - = 2w rad

1 2
x—xozvt—iat

I=Zm,rf, szrzdm; I=1,+ x 6
Mh? _ -
v=dx/dt w=d0/dt
1 1 1
K= 51(‘,2, K= Elwmwz + EMonm a=dv/dt a=dw/dt
1 1 m I
=K,— K. =—Iw?—=Iw? =
AK = Ky — Ky = laf — > Iw; =W Fop=ma 1=«
Besle T @ESRG (g e [ ras
Veom = WR, Acom = AR

I=FxP=m@FxD)

K=1/2 mv? K =1/2 Iw?

of
W= 7d0,
fi
w=1(6,-8,),
T=rFxF

T=rFsin¢g=rF, =r,F,

_dw

P=—=
dt

Tw

acom,x

L = Ilw, Zi=zf, l=rp,=r mv P=Fv P =10 fs = ~leom R?
W = AK W = AK B g sin@
Aeom s = T o /MR
= =20 = > o 1
F 2(=FxF) | X =x, cos(wt+ ) B+ K= i
7 (=7 xP) v(t) = —wx,, sin(wt + ¢) 1 1
— . - . a(t) = —w?x,, cos(wt + ¢) K(t) = > mv? = Ekx,zn sin?(wt + ¢)
COW AR ACOW A )
F = ma = —(mw“)x ® lk2
— . — U(t) =ckx
P =Mv o L=lw y(x,t) =y, sin(kx — wt) 2
= - 1
P = acons L =acons — ! U@ = Ekxfn cos?(wt + ¢)
B T=211'\/: T=2m |-
—)netzg Tnetzziiltl k K v=2=£=lf k=2_n
N k T ’ A
dL Z \[; ’ I
= 7 T=2m |- T=2mw |—
- Thet,l 1 k
dt e g mgh T=-, w=—=2nf w:\/:
f m




