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1
R = 5DpAv? ) 1
p: density of fluid
A cross-sectional area of

the falling object

D: drag coefficient mg
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g‘( ; >UF=0 = 0=\
DpA mg
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Example: As shown in the figure, a block of mass m with
a velocity »,moves into a semicircular wall ABCD from
point A. The coefficient of friction between the block and
the wall is py. The wall is fixed on a frictionless horizontal
table, Find the final speed of the block at point D.

Solution: normal force N supply
centripetal force, and produce
tangential friction force f

2

N=ma, =m> _'uvz dv _do dl f
R dt dl dt
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3.4. FULIRAE F 18
F = K + U = Constant

14 5€ “F-##1(stable equilibrium) & % A8 = 89 5 A&, LBP
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#ehb 2 K /) KT /1 (conservative), BP 71 a9 %h 53445 1%
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A rocket moving in free space has a speed of 3.0 X 10° m/s
relative to the Earth. Its engines are turned on, and fuel is
ejected in a direction opposite the rocket’s motion at a speed
of 5.0 X 10% m/s relative to the rocket. (a) What is the speed
of the rocket relative to the Earth once the rocket’s mass is re-
duced to one-half its mass before ignition?

M;
v= v+ u,ll}(*’) = 6.5X 103m/s
' My

(b) What is the thrust on the rocket if it burns fuel at the rate
of 50 kg/s?

’ M
dt

Figure 11: PPT 7 A%

Thrust = = 925X 10°N
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3.6. =

Impulse:
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Before collision
mlvli + mzvzi = mlvlf + mzvzf T 4‘_,'@

(a)

lmlvf- -|——m2‘1722. = _m1v12 +_m21722  Afte collsion
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(b)

Show that

my — my _ 2my
vy = Uo;
my + mo my + mo
2m mo — m
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another one

(Assume no slipping
between cord and S
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«Two blocks having masses 2, and m, are
connected to each other by a light cord that passes
over two identical, frictionless pulleys, each having
a moment of inertia / and radius R. Find the
acceleration of each block and the tensions 7', 7,
and 75 in the cord.

pulleys.)

N
| (Ty — TR = Ia
myg
) | (17, — T3)R = 2]«
Ty a=a/R Ts
| Mg — 17 = mya .
mg 1 .
Is = mog = moa |,
= |7, — Ty = (my — mo)g — (my + mo)a
(my — mo)g f
. + + 2 ﬂ\
my + mo — \ 1/
R_) U
«Discussion: ' I
- Equal mass: At equilibrium. l
my a
- Unequal mass: Normally we assume a —J

direction for the acceleration. If the

result is negative, the real acceleration

is in the opposite direction.

- I1=0: Goes back to the same old Newton's laws.
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«Consider two cylinders having masses m,
and m,, where m, # m,, connected by a
string passing over a pulley. The pulley
has a radius R and moment of inertia /
about its axis of rotation. The string does & \
not slip on the pulley, and the system \7 A

is released from rest. Find the linear I

speeds of the cylinders after

cylinder 2 descends through a T my T
distance /, and the angular L ‘

h
speed of the pulley at this time.

y

AK + AU, + AUy = 0

AK = (5myo/? + gmgv* + lw/?)

U= Ray

I ] c— 4
AK = %(ml + mo + ?)vf) N P

AU, = mgh AUs = —mogh T

/, b T
o — 7 1/2
2(mo — my)gh L 1 ‘ )

1
(ml + mo + R2>

A rigid rod of mass M and length / is pivoted without friction
at its center. Two particles of masses 77, and m, are
connected to its ends. The combination rotates

in a vertical plane with an angular speed o. y
(a) Find an expression for the my

'Uf =

magnitude of the angular (

momentum of the system. A |

(b) Find an expression for the 0\ R
magnitude of the angular l
acceleration of the system when 28

the rod makes an angle 0 with m,
the horizontal.
NI]g
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! Ty = —mgg—cos 0
. ‘ 2
E’Tm =17 + 7 =5(m — mg)gl cos b (79 into page)
mg - ’
S Text 2(my — mg)gcos O _
a= = TI = Mg cos 6

1 C(M/3 + my + mo) 2
(7 out of page)
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r — x5 = Acos(wt + ¢),

where omega equals to 4/ %

5 4
F+w?x=0
B RER -
x = Acos(wt + ¢)
5. Waves

right moving wave:

y(z,t) = Acos(x — vt)

left moving wave:

y(z,t) = Acos(z + vt)

principle of superposition:

y’(:r,t) =W (.’E,t) + y2(m7t)

it F 21 (linear wave)

%y _ 9%
ot? Ox2
T
v=4[—
w

v ABREHRE, THRA, pARER

6. sinusoidal wave
y(z,t) = Acos(kzx — wt + @)

N>

interference:



"/ k A
T B3]
y(z,t) = Acos(kx — wt + ¢) + Acos(kx — wt)

=2A cos(%) sin(k‘m —wt + g)

K
P1 — Py = Ap = 27mn

A8 :
01— =Ap=(2n+ 1)

Beat(31 7~ ] 49 & R 09 B i T )

2mv
Aw/2

4

~

Aw
f beat — E

6.1. standing wave
y, = Asin(kx — wt)
Yy = Asin(kz + wt)
Yy =y, + Yo = Asin(kz) cos(wt)
nodes and antinodes
* node: L 77,
kx =nm

* antinode: B JE,

kx = (2n + l)g

6.2. Sound Waves

Intensity:

for a wave:

S(z,t) =S, cos(kx — wt)

Sound lever :
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Doppler effect:

Hb, v, WURERE, v, A5 RE R 0A B %

7. #8316
7.1. 3% F AR
AR IRIRR T, RESRA:

w=v+u

A, waTASERMRIAT THEGRE, v ADKRAT T RKEGRE, uAKERTTH
#8938 K o
o REALRE, RESRANXA:
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