
10/8/2022

1

4ةرط ��ػعـ انؿ 

ؽج تاشاكخصىاي ضیملاحیؾی ذص



10/8/2022

2

تاشاكخصىاي ضیملاحیؾی ذصؽج

5�,3

>?�� ;���

سرعت

��
�

�ر��� سرعت



10/8/2022

3

t

trttr

t

r
rv









)()(

)(




r(t)

r(t+Δt)

Δr

سرعت /�#; �=



10/8/2022

4

كصنش ؽفی
  @� �	 H�K7 مشتق 

 @	D� Iم E
8A� �#

�م
@ مش�%  �!� �
 @
� م6	��
 ,

� �7	 C �-�

��C� � �
 	� �
#ت

)(

)(

)(

)(

tz

ty

tx

tr


مشتق

dt

dz
tV

dt

dy
tV

dt

dx
tV

tV

z

y

x







)(

)(

)(

)(


مشتق

2

2

2

2

2

2

)(

)(

)(

)(

dt

zd

dt

dV
ta

dt

yd

dt

dV
ta

dt

xd

dt

dV
ta

ta

z
z

y
y

x
x











10/8/2022

5

bt

)
2

1
( 2gtct 

r(t)

v(t)

a

x

y

x

y

ωt
b v



10/8/2022

6

x

y

va

��� (Kم� HC� F)3A 4J �5�� I ��


 ��� =�� �5���5 م� +=�� �5��HC م�9D� (K م F)3A �5��

=�� �5��F)3A �5 م� �K!م ��� (Kم� HC� F)3A �5�� �K!م



10/8/2022

7

r1 r

r2

��  �

� �-�  

 >K3م!ت I)� �
 F5 =�� �5�� م6
@ م	��
bω �B5 I�5 م��

��  F)3A @
� م6	��
P ��� =�� �5��9D م

�



10/8/2022

8


لف�ر�س< سرعت �� �3  �*6


لف�ر�س< سرعت �� �3  �*6



10/8/2022

9

ωt = 0 ωt = 2π

ωt = π , v = 0

ظخاب كغفهقذصؽج سشو اي ةا 
 )a ≠ 0 CV ≠ 0(

&�0 

 :
�#

 �

� C =D<.م H�.
 F  H
'0 �� �
7� #ت	

�#

م6
@ 	FK;C �!< مش�% 
�#

�-� 	FK;C مش�%  

��5 IBK
 "K� �8J� F*�; �G �� 	� >!� �-�  C @
مD� I	@ م6



10/8/2022

10

kVjViV

V

V

V

Vkzjyix

z

y

x

rkajaia

a

a

a

a zyx

z

y

x

zyx

z

y

x

ˆˆˆ,ˆˆˆ,ˆˆˆ
000

0

0

0

0000

0

0

0

0 


ضیملاحیؼكغازلاث 

 



t t

tdtatdtvrtr
0 0

00 )()(




10/8/2022

11

ذصؽج ةا ظخاب داةج

The Effect of a Radio Wave on an Ionospheric Electron

The ionosphere is a region of electrically
neutral gas, composed of positively charged
ions and negatively charged electrons, that
surrounds the Earth at a height of
approximately 200 km (120 mi). If a radio
wave passes through the ionosphere, its electric
field accelerates the charged particles. Because
the electric field oscillates in time, the charged
particles tend to jiggle back and forth. The
problem is to find the motion of an electron of
charge -e and mass m which is initially at rest,
and which is suddenly subjected to an electric
field E = E sin ωt (ω is the frequency of
oscillation in radians/second).
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Example 1.15 Straight Line Motion in Polar Coordinates
Consider a particle moving with constant velocity             along the line 
y = 2. Describe v in polar coordinates:
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A bead moves along the spoke of a wheel at
constant speed u meters�per second. The wheel
rotates with uniform angular velocity
radians per second about an axis fixed in
space.�At t = 0 the spoke is along the x axis,
and the bead is at the origin. Find the bead’s
velocity at time t (a) in polar coordinates; (b) in
Cartesian
coordinates.

Example 1.16 Velocity of a Bead on a Spoke

(a)

(b)
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Example 1.17 Motion on an Off-center Circle
A particle moves with constant speed v around a circle of radius b,
with the circle offset from the origin of coordinates by distance b so
that it is tangential to the y axis. Find the particle’s velocity vector in
polar coordinates.
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