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→: F���� − F��� = ma (1)

%�� v��� �� a = 0
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a =
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 F = ma	

→: S sin θ = ma (1)

↑: S cos θ − mg = 0 (2)

"�� ⇒

S =
ma

sin θ

!�&������� � "#� ⇒

ma

tan θ
− mg = 0 ⇔
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θ = arctan

(
a

g

)
= 11.5◦ "��
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a ↑ ⇒ θ ↑ ��#
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ê : mg sin θ = ma cos θ ⇔

tan θ =
a

g
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�����	 m = 40 ��

μk = 0.25

a = 2.0 ��&2

θ = 40◦

ϕ = 30◦
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↖: S sin ϕ + N − mg cos θ = 0 (1)

↗: S cos ϕ + S − μkN − mg sin θ = ma (2)

"�� ⇒

N = mg cos θ − S sin ϕ

!�&������� � "#� ⇒

S cos ϕ + S − μkmg cos θ + μkS sin ϕ − mg sin θ = ma

S =
ma + mg sin θ + μkmg cos θ

1 + cos ϕ + μk sin ϕ
= 205 �
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 F = ma	

n̂ : N − mg =
mv2

A
R

(1)

t̂ : −μkN = mv̇A (2)

"�� ⇒ N = mg +
mv2

A
R
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N > mg� ������ �
� �

 ��� !
�� ��� ���!�	��

��#

"#�⇒ v̇A = −μk

m

(
mg +

mv2
A

R

)
= −μk

(
g +

v2
A

R

)

"��
	���	
	 ��#

v̇A < 0� �� 
� ���

	 ��	���� $����� ����
��	
	#

5
�	 ����
��	 %μk = 0( �� ���

	 ��.���� � !�
 



	���

 A� �� �

 v̇A = 0� ��#

�



�/�


���	 aA

������� A  (� B	

��� �������	�	�
	 �� B 
�� �� �
� 
�����	 ���

�������	�
 �	��
 
�

���� �� �

 ��� �	������

	
��	 

��	���

��� �	������

	 ��� �� ���	 ���	�

 ����� �
	�

��

�

 ����

	 � 


 �	��
 �� �
	 ����� ��
����
�

���� � !!
 "#$#�
 F = ma	

A, ↓: mAg − S = mAaA (1) �� ����
�� �
�
 ���
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��	�B, ↑: 2S − mBg = mBaB (2)
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 $� A ���	 
	 6. $�	�
� ��� xB + h �	�
�
���

 $� B ���	 
	 6. $�	�
� ��� h �� 
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�����& �����
 l	

l = l0 + xA + 2xB + � �&���� = � �&����

0��&���������� ��� ������ "l0 � �&�$� ⇒
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l̈ = ẍA︸︷︷︸
aA

+ 2 ẍB︸︷︷︸
−aB

= 0 ⇔ ��
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� �� xB + h ��� xB ��

$���
��
 �
6	�
��� 	
��
 ��� h �� 
	 ��	�
�	
� ��

�

 ���

 ����� �

 (xB + h)·· = ẍB = −aB �� aB
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�

aB =
aA
2

"�� ⇒ S = mAg − maA

!�&������� � "#� ⇒

2(mAg − mAaA) − mBg =
mBaA

2
⇔

aA =
4mAg − 2mBg

4mA + mB
, ↓ "��
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	 ��#
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 F = ma	

→: S − μkN = mẍl �� ��� �	 ������	�

	 xl ��� �	�
� �����
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�
��
 ���	
	� ������ �	����	�	� ����
↑: N − mg = 0

∴ S = mẍl + μkmg (1)
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l = xv + 2L − (xl − xv) + � �&����

0��&���������� ��� ������ "l
 L � �&�$� ⇒

2 ẍv︸︷︷︸
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− ẍl = 0 ⇔ ��

���� xv �� $���
��
 �
6	�
��� �
 ���
� ���

��
� ���	 
	 6. $�	�
� ���
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ẍl = 2a0

!�&������� � "�� ⇒

S = m(2a0 + μkg) "��
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	 ��#

a0 ↑ ⇒ S ↑ ��#

μk ↑ ⇒ S ↑ ��#
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 F = ma	

↗: F�� − mg sin θ = m(xb + xl)
·· (1)

↖: N − mg cos θ = 0 (2)

2� ����� ���� ������	 xl � �&����

"�� ⇒

F��−mg sin θ = mẍb = m(−a) = mr ⇔
��

���� xb �� $���
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F�� = mr + mg sin θ > 0

"#� ⇒ N = mg cos θ

������ �1  � |F��| ≤ μsN ⇔ �	���
 %��12(�

∴ mr + mg sin θ ≤ μsmg cos θ ⇔

μs ≥ r

g cos θ
+ tan θ "��
	���	
	 ��#

r ↑ ⇒ μs ↑ ��#

r = 0� θ = 0 ⇒ μs = 0 ��#
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 F = ma	

A, ↑: 2S − mAg = mAaA (1)
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B, ↑: S − mBg = mBaB (2)
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(� lA� h %��	�
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 lB�

l = l0 + 2lA + lB + � �&���� = � �&����

0��&���������� ��� ������ "l0 � �&�$� ⇒

2l̈A + l̈B = 0 ⇔

l̈B = −2l̈A (3)

4� (���& �((������� ��� � �� �����������	 =
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 aA = ẍA 
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 aB = ẍB ��� aC = ẍC � 7�� ��	 xA ��� xB
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��
� �� lA� lB ��� xC�

aA = ẍA = (xC − l0 − lA − h)·· =

= ẍC − l̈A = +aC − l̈A (4)

aB = ẍB = (xC − l0 − lB)
·· =

= ẍC − l̈B = +aC − l̈B (5)

!�&������� �� "��
 "�� � "�� ⇒

aC − aB = −2(aC − aA) ⇔

aB = 3aC − 2aA (6) ?
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S = mBg + mB(3aC − 2aA)

!�&������� � "�� ⇒

2mBg + 6mBaC − 4mBaA −mAg = mAaA ⇔

aA =
2mBg − mAg + 6mBaC

mA + 4mB
, ↑ "��
	���	
	 ��#

aA !��� �	

 ��	���� ��� 	���	 ���!�	�
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mA > 0 ��� mB > 0� ��#
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aC �
�� � ��������	�
 
��� mA ⇒ A ���
�
�
��� �$ 
$�
� ��#

")� ⇒ aB = 3aC − 2aA, ↑
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