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Chapter 1 Particle kinematics
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The location of the particle, The displacement
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r=ai+yj + zk (1-1)
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r=a' ty +z*
71 B B = A7 1 R ER B E . ALK B K (m)
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J S AEIE B R B — B 20 A — X R A 7 R (el 2 X AL B AR AR 2L ya2) s
o5 22 TR A R 2 I 1) F oK B

r=r() (1-2(a))
HEEAH
xr = x(1)
y = y() (1-2(b))
z = z(1)
X
r=r() =i+ y)j+ =k (1-2(cy)

FEHLMOZ 30 1 5E S BRBN(1-2Ca) R T XN E s i B R R i iz sh . A
BB R SRR e AT — N 2R A AR T E RSB, BN ERE ST
T o AR [ ) LA A 2 ST O SR A R A B B T R

IR 22X A-2(b) Hr ) S A8 B ¢, W45 3 5T 508 s R 7 B . W SRR 55&%‘]&?‘@1
P U AT FE S T B ST XOY AR R R (1-2(b) iy = () =0, b il L mt [a) 2. 1%

y = y(x) (1-3)
I BRR GAE XOY -1 N 32 3l (1 Bk 7 72 .

I

DL A R AU B AR i P B,

W 11 R R ¢ TR ad P Ab RN o AERE Z o+ A TR AT PAL RN
rCe+A0) . (R Ac SO E MR T EMGBERR. BB 1-1 5.

Ar = r(t+ At) —r(t) (1-4)
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r(t+Aat)
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The speed of the particle, The acceleration

IR Y 4

R JEE R I A RS RS ALy ) B W B K A A L S 5 8 B T R ) B
Vi) FF) B AR A T A 12 B ) PR 74 S 3 3

Speed is the particle’s velocity of the change in position and direction . the ratio of the
displacement of the particle and the time required for the completion is called the average rate
over the time,

S 5 v R B

Ar _ rG+ Ae) —r(@) (1-5)

At
XA R KT S Ar 1 ) AR ] .
JBT A5 48 19 %) (s P 5 5 X BB 8% A U o IS 1) 22 B o R Ry B A A % B I ) P 1 2 5 R LA
v R

Y=

y

e :
v= (1-6)
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v = lim =— = — (1-7)

B R A LT Ar B BRI ) — B0 B IE s R EIX s I D . K CL-7) AT A
A R A X (] ) — B . R RAEK B T (mes ),

F Wt 5 532 5 W o PR A £ 0y B A R Oy I I 3 R (TR R 30D B R Ar—0 I 1 R A 4
PR A . B
;:%:iim:$ (1-8)

T A0 B[ dr| = ds 88T 8 7E B — B 20 i 8T R/ 5 02 ) 220 7 I I 3 3R A 4
2. ik
T 3 R 2 AR B A SR R s (] AR A PR 1 4 P
Acceleration is physical quantity describing particle velocity changes with time .
i W 1-2 BT o ¢ I 20 5 A5 0 3 55 R v (o) e+ A I
20 J5 A1 T Ry v Ce A S U S A A i
v(t+ At) —v(t) At—>0

. Av .
a = lim=— = lim
o0 [ At-e0

a
& Al
~dr_dy (1-9
ds dr*

A1 20 CL-9) BT LU o 50 () Jon ik J3E 26 5 39 152 X i
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Natural coordinate system of the speed, The acceleration
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