
mM G dp v� 

�F � C� 

rv � C�r 

� v F � F � � ma dW � F � dr acent 

� � �� r 

r� dt r


�mM G � �


U � U � mgh U � kx 

� K �
� 

mv 

� K � I� 

� 

r � � � 

Etot 

� K � U �
� 

mv 

� 

� 

mM G 

� 

�mM G 

L � r � p I � 

X 

mi 

ri 

� 

� r �a 

i 

����r� 

� r� 

�� d� 

� � 

q
m�r� 

� m� 

r� 

v � �r T 

� � � � k�m 

G�m� 

� m� 

� dt 

Z �tdL d� �� 

� � r � F � I� � � � T � L � I� I � F dt � pf 

� pi
dt dt � � 

� 

� � 

q � ���a 

g�l �pr 

� T 

� � 

Ls 

GM 

�Solid disk of mass M and radius R rotating about its cylindrical axis� I � 

� MR
� 

�Solid sphere of mass M and radius R rotating about an axis through its center� I � 

� MR
� 

� � 

vf 

� vi 

� �u ln 

mf 

� gt I � Icm 

� Md 

� Iz 

� Ix 

� Iy 

mi 

� � � � 

v v dP 

f 

0 � f � � cos � �0 � � � � cos � � ��g 

c c dy 

PV � nRT R � � �	�J�K PV � NkT k � � �	� � �
��� J�K NA 

� � �
� � �
�� 

h hc 

� � E � hf � �L � �L  �T �V � 	V �T 

p �


h



h � � �� � �
��� J � sec h � � � �
� � �
��� J � sec 

�� 

� � 

�v� � �gy� 

� P� 

� �v� � �gy� 

� P�
� 

� � 

�



Problem � ��� p o in ts� 

Imagine a spherical� non�rotating planet of mass M and radius R� The planet has no 

atmosphere� A spacecraft of mass m �m � M �� is launched from the surface of the planet 

with speed v at an angle of ��� to the local vertical� The rocket burn is very short� Thus you 

0 

may assume that when the spacecraft has a speed v
0 

� it has not yet moved any appreciable 

distance� 

a� ��� The speed v is so high that the orbit is not bound� What is the minimum speed for 

0 

which this is the case� 

Now imagine that the orbit is bound and that in its subsequent orbit the spacecraft reaches 

a maximum distance of 	
R from the center of the planet� At this distance the speed is V � 

b� ��� What is the ratio of v �V �
0 

c� ��� What is the total energy of the spacecraft immediately after launch� 

d� �
� What is the total energy of the spacecraft when it is farthest away from the planet� 

e� ��� Write down one equation which would allow you to solve for v in terms of M � G�
0 

and R �we are not asking you to solve this equation�� 
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Problem � 
� points 

r 

mv� � 

mM G �v � 

�MG 

� pts a� 

� 

� R R 

v 

0� pts b� mv R sin ��� � mV ���R	 � 

V 

� 

�� � �� 

0 sin �	� 

� 

mM G 

� pts c� 

� mv �
� 0 

R 

2 

mM G � 

� m 

mM G 0� pts d� same as in c� or 

� mV 

� � 

v
�

� ��R � 
		 ��R 

2 

� 

mM G � 

� 

v mM G 

� pts e� 

� mv � m 

0 

� 0 R � ��� 

� 

��R 

2 

� � 

MG 0 

MG v � � 

� 

v

� 0 

R � 
		 

� 

��R 


 

Jeff
Cross-Out


	Pages from 8_01_fall_1999_final.pdf
	Pages from 8_01_fall_1999_final-2.pdf
	Pages from 8_01_fall_1999_finalsol.pdf

