Problem. Chapter 13
A rocket is fired vertically from Earth’s surface with an initial speed of 2.0 x 104 m/s. Neglecting air resistance, calculate its speed when it is very far from Earth. 

A) 1.7 x 104 m/s 

B) 1.2 x 104 m/s

A satellite of mass m moves around a planet (of mass M) in a circular orbit of radius R = 9.400 x 103 km with a period of 2.754 x 104 s. Find the mass M of the planet. 

A) 6.500 × 1023 kg 

B) 3.500 × 1023 kg 

C) 2.400 × 1022 kg 

D) 8.500 × 1024 kg 

E) 9.800 × 1022 kg 

Q22. 

Q19. 

Three point masses m2 = 1.0 kg, m1 = m3 = 2.0 kg, are aligned on a straight line as shown in Figure 6. Take L = 15 cm and d = 5.0 cm. What is the work needed to move m2 from its original position to a final position a distance d from m3? 

[image: image1.emf]
A) 0 

B) 4 J 

C) 6 J 

D) 2 J 

E) 12 J 

Q20. 

What is the net gravitational force, in Newtons, on mass m5 = 500 kg located at the center of the square as shown in Figure 7. The masses on the corners are m1 = m4 = 200 kg, m2 = 300 kg and m3 = 100 kg. 

[image: image2.emf]
A) 5.34 x 10−5 towards m2 
B) 5.34 x 10−5 towards m3 
C) 2.68 x 10−5 upward 

D) 2.68 x 10−5 downward 

E) 0 

Q21. 

Two satellites are revolving around the earth. The first satellite has a mass m1 = 2M and potential energy U1 = U, while the second one has a mass m2 = 3M and potential energy U2 = 3 U. The ratio of their orbital radii R1/R2 is 

A) 2.0 

B) 2.5 

C) 1.5

A satellite in a circular orbit around Earth has a kinetic energy of 1.0 x 108 J. The mechanical energy of the stellite-Earth system is:

A) −1.0 x 108 J 
B) 1.0 x 108 J 
C) −2.0 x 108 J 
D) + 2.0 x 108 J 
E) 0 J
Q29. 

Three identical particles each of mass m are placed on a straight line separated by a distance d as shown in Fig. 10. To remove the particle at the center to a point far away (where U = 0), the work that must be done by an external agent is given by:

[image: image3.emf]
A) 2Gm2/d
B) 4Gm2/d 
C) – Gm2/d 
D) – 4Gm2/d 
E) zero
Two uniform concentric spherical shells each of mass M are shown in Fig. 11. The magnitude of the gravitational force exerted by the shells on a point particle of mass m located a distance d from the center, outside the inner shell and inside the outer shell, is:

[image: image4.emf]
A) GMm/d2 
B) 2GMm/d2 
C) GMm/(2d2) 
D) 4GMm/d2 
E) zero
Fig. 12 shows five configurations of three particles, two of which have mass m and the other one has mass M. The configuration with the least (minimum) gravitational force on M, due to the other two particles is:

[image: image5.emf]
A) 2 

B) 1 

C) 3 

D) 4 

E) 5
