Bty 222 [ 5 Vector > e (1L . [A) S ARy B2
l—; - -
,% L, dar I Ar
. V=—= lim —
Py dt At-0 At
The instantaneous \
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Particle’s path

dx dy dz
UxZE = UZZE

The instantaneous velocity vector U
1s always tangent to the path.
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34 -
by[f = [(0.280 m/s)r + (0.0360 m/s?)2]i + (0.0190 m/s*)¢].
(a) What are v,(¢) and v,(¢), the x- and y-components of the
velocity of the squirrel, as functions of time? (b) At ¢ = 5.00 s,
how far is the squirrel from its initial position? (¢) Atz = 5.00 s,
what are the magnitude and direction of the squirrel’s

velocity?

3.44 <+ CALC The position of a dragonfly that is flying
parallel to the ground is given as a function of time by

r=1[2.90m + (0.0900 m/s*)r’]i — (0.0150 m/s*)£]. |(a) At

what value ol 7 does the velocity vector of the insect make an angle
of 30.0” clockwise from the +x-axis? (b) At the time calculated in
part (a). what are the magnitude and direction of the acceleration
vector of the insect?
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0 = wt

G

r = (rcoswt,rsinwt) =77

7 = (cos wt, sin wt)

_dx_ d( - i)
Vy = =T (coswt, sinw

B (d . d t)
=7 dtcosw ,dtsmw

A = AT |
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¥ = (rcoswt,rsinwt) =77

7 = (cos wt, sin wt)

—~—Puck e
Vy = — 0=wt TEERETEER

String dt
____________________ d A cos 6 ~ AcosOAb
=T e T TN e
~ Acosé6 - A(wt) dcos@ [d(wt)
- (Alérilo Y ) <A1%L‘“o At ) s Lt
= —7w Sin wt W
dy d
vy = =T (sinwt) = rw cos wt

., (dx dy .
v = (— —) = (—rw sin wt, rw cos wt)

dt’ dt

= rw(—sin wt, cos wt) = rwd
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v = (—rw sin wt, rw cos wt)

dv
a= ra)— sin wt ra)— cos a)t)
\~—Puck dt ( ( )
> d(wt) d(a)t) d cos 6
Strin =\ "Tw TW

2

= (—rw? cos wt , —rw? sin wt)

2.

d = —rw?(cos wt, sin wt) = —rw??

(cos wt, sin wt)

7=
A1 O IR RS i R B

EOIIEREA/N ¢ g = re? =—



(@) Uniform circular motion

Acceleration has
constant magni-
tude but varying
dlrectlon

U
/’elomty and

*.acceleration
are always
perpendicular.
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F = ma
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(@ (b)

n
To jump up, this
player will push
down against the
O iy~ il N = floor, increasing
F\- lFblockon runner the upward reaction
! -
3 force n of the floor
. F'\ w on him
W : 2
T'he force of the starting block on the § =
runner has a vertical component that ||u.~ player is a

counteracts her weight and a large freely falling object

horizontal component that accelerates her

©

. The water exerts a buoyancy force that
y ¥ counters the swimmer’s weight

F buoyancy

e s 4.,
¥ "lhruq ’«Ir;lg

Kicking causes the “v.\ICI to

exert a forward reaction force,

Thrust is countered by drag

forces exerted by the water

=l

or thrust, on the swimmer.

on the mov Ing swimmer
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Mg +_2F]__F2 =0
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_Fl +_F2 - Ml_wz

V2 N2 V2
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3. HABRIfEIHE > FTHAEE M, (KA HEABEE Mg = 1.0kg - ORLEENE
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A HIATIEEEH AR RSB 2E S : T2 = Myg > T = V2Mpg =

139N -
B. ENfKFESE > RN AWTEKFERENSE - MAFREOINEER EE
T? = Mg (\/72 + %) lw? = 19.361
[=05m
A. FROAZZEHAING 11 5S> AT E FRVEZ IRE -

V3 V2

K F A2 FIVEIEFEREOIIERE R FEE ¢
V2 l

st pY2_ gl
2 1 T Mg

11,
S§=MA§(H +MBg

It = HI S A4S -
Myg + Mgg = M4§w2 ++/3Mgg

9.8M, + 9.8 = 6.9M, + 17.0
MA = 2.5 kg




fo < pgn f. JTNy fx My 1
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(fs)mux _____________________
fk ————————————————————— |
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| |
| |
| |
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1 | T
0 - AN, v
~ ~
Box at rest; static friction Box moving; kinetic friction
equals applied force. is essentially constant.
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F X cos30° — (F Xsin30°+ Mg) Xy + T = Ma -

A5 J7 8 e o B E A

F X cos30°— (—F Xsin30°+ Mg) Xy — T = Ma
WA ARIRCRI R 25 AR ZESE -

(2 X F xsin30°) X y, = 2T

T =F xsin30° X py = 1.25N -




behavior of the block?

9.98 <= Two  blocks
with masses 4.00 kg and
8.00 kg are connected
by a string and slide
down a 30.0° inclined
plane (Fig. P5.98). The
coefficient of Kkinetic
friction between the

4.00-kg block and the plane is 0.25; that between the 8.00-kg
block and the plane is 0.35. (a) Calculate the acceleration of each
block. (b) Calculate the tension in the string. (¢) What happens if the
positions of the blocks are reversed, so the 4.00-kg block is above

the 8.00-kg block?
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A
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| > K v
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v N
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Frictionless — e
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a_M+m
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fs =mg
A NAREEIE ST ¢ N
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3. F—EERE - #FARK30° ERE EAWEMERFENTT - HEESRK1.0kg » PREL—HEER
Az - ¥ EJTRYITBRIELA— 1 _ERYST - 75 EEKSE T IR A K560 0 RNy
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EREEE - STRTBRZ ERYTRTT 0 AR ITERAVINZRE © sin 15° ~0.26, cos 15° ~0.97 -
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RZ o TIITHRIVIER JJRymg cos 30° = 8.49N » BEEEES) Fsmg cos 30° uy, = 2.55 » EJ5
RN IE A7 Bymg cos 30° — F sin 15° = 0.1N » BfE{E 1] 5 (mg cos 30° — F sin 15°), =
0.03 - N FBERIE T

T — mg sin30° — mg cos 30° i1, = ma »
T —49 — 255 =ma
ErABERE T E
F cos 15° — mg sin 30° — (mg cos 30° — F sin 15°)y — T = ma
29.0 —49-0.03—T = ma

T = 15.8N > a = 8.3m/s?
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d?x
dt?

= —w?x

TF5Z PR BB R 52 PREHY T KW 3 &R AT & Y B R IELE |
NEEREZ S B E#E  x, = sin wt Xz = COS wt
A E—4# M40 E  x = a cos wt + b sin wt 2z |
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X = a cos wt + b sin wt

Vv = —wa Sin wt + wb cos wt
a, b HEEAR SRR E

x(0) = a = x,

v(0) = wb = v, b=@
W

Vo .
X = X COS wt +— sin wt
)
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X = xy COS Wt + Z sinwt iEETFEE S EE) TIE T OKEE ©

e B R R R T

X = X, cos(wt + ¢)

ENEEE Y > A

X = X, cos(wt + ¢) = x,,, cos ¢ cos wt — x,, Sin ¢ sin wt

WA 40 B eI A (%

%
Xg = Xm cosgib,—0 = —X,, Sin ¢
W
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| | | X
=X, x=10 $5x,,
X = X, cos(wt + ¢)
dx _
V== S0y sin(wt + ¢)
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X =Xy cos(wt +¢) =MREEEEHRE - o JE TIRE

+Xm \ /-\
0

T [
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= 1 t—— T -

-X,

|

Displacement

x(t) =x(t+T) — cos(wt + ¢) = cos(wt + wT + ¢)
=AW —EEIHER - AENIN2T o T = 21

Zn_

k .
W = = — wil R MR Angular Frequency ©
m

MsE EBHVERA T FH

m
T =21 E
$E%Frequency: f=1/T SRVH#E(T T £ (HREM - Hifir s =Hz -
2T
© =77 =2/
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X = x, cos(wt + ¢)
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Light from projector

L

Turntable

Circular
motion
of ball

| — Ball

|

Shadow :
N Screen
@

7
Oscillation of ball’s shadow

Simple harmonic motion of block
\ |

NVVWVVVVWW |

[ ]

0

(a)

P’
)

B!

A

x(1)

([ FaE 2 ) -

P’ is a particle
moving In a circle.

P is a projection
moving in SHM.
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14.66 <<+ An object is undergoing SHM with period 0.300 s and
amplitude 6.00 cm. At ¢+ = 0 the object is instantaneously at rest at
x = 6.00 cm. Calculate the time it takes the object to go from
x = 6.00 cmtox = —1.50 cm.

27 2

SETUP: x=4 at7=0, so ¢=0. 4=600cm. o=—=
I 0.300s

=20.9 rad/s, so

x(7)=(6.00 cm)cos)([20.9 rad/s]r).
EXECUTE: =0 at x=6.00cm. x=-1.50 cm when —1.50 cm =(6.00 cm)cos((20.9 rad/s)?).

1.5
1= l , cos™ 1 (— —) =0.0872 s. It takes 0.0872 s.
209 rad/s 6.0/

> Ll foie . — .5
MHAEZZER  Ag =7—2T+ cos 1%)

-1 1.5
or cos —_—
6.0

A
RG] =2
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mg v mg
pAyog = mg F =—pAyg + mg = —pAg(y — yo)
F=—pAg-Ay =—k -Ay
k = pAg
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