
 

 

 



 



Questão 2 

 

 

 

 

 

a) ��� =	�� . 	
 = ���� cos � = 0,38	N 

            ���� = ���.D cos 180� 		→ 		���� = −0,19	J 

 

b) �� ! = −"#$%&'(�! − #$%'(')'�!* = −"0 − +.,-
. * = 4,0	J 

 

c) No ponto mais alto da trajetória, a superfície é curvilínea de raio r, como mostra a fig. Então, 
 

0 − 	� = �. 1� 		→ 		0 − 2
. = �. 3&

-

4 			→ 			 56. = 74
. 			→ 			 56 = 1,4	m/s 

 

Aplicando ao bloco o teorema do trabalho-energia (�: = ∆<� ) entre as posições inicial (mola 
comprimida) e final (ponto mais alto da trajetória), teremos: 

�=> +�2 +�� ! +���� = <�& − <�' 

0 − "#7& − #7'* +�� ! +���� = <�& − 0 

−@��A − 0B + 4 +���� =
C3&-
. 				→ 		���� = −0,77	J 
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Dados: 
m = 0,30 kg          k = 200 N/m 
r = 0,40 m             x = 0,20 m 
µc = 0,20               D = 0,50 m 
θ = 500                  H = 1,0 m 
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 0,5 ponto 
 

 1,0 ponto 
 

 0,5 ponto 
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�� ����� �� ����� 	
������ ��� � ���� a =
0, 180m 
 � ����� m = 2, 00kg� �� ����

������ ��
���� ����
 � ������ ����1� F1 =
9, 00N ; F2 = 13, 0N ; F3 = 7, 00N � � ���
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√
2 a 
 � ����� F3 ��� 90o ��� �
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�τO = (−aF2 +
√
2 aF3)k̂.

���
�� "# $���� 	
������ ��%����� 
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�τO = (−0, 18 × 13 +
√
2× 0, 18× 7)k̂ = (−2, 34 + 1, 78)k̂,

�τO = −0, 56k̂(N m) .
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I0 = Icm +m(

√
2 a

2
)2 =

ma2

6
+ 2

ma2

4
=

2

3
ma2,

I0 =
2× 2× (0, 18)2

3
⇒ I0 = 0, 043 kgm2 .
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�τ0 = I0 �α0,

� � �	��� �� �α0 � �������

�α0 =
�τ0
I0

=
−0, 56

0, 043
k̂ ⇒ �α0 = −13, 0 k̂ (rad/s2) .
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