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PHYS-1100  PHYSICS I      QUIZ 3     DECEMBER 9, 1999

NAME ______________________________   INSTRUCTOR _________________   SEC #___   

There are 7 different pages in this quiz. Check now to see that you have all of them. 

	
	CREDIT
	GRADE

	PART A
	40%
	

	PART B
	20%
	

	PART C
	40%
	

	TOTAL
	100%
	


All work and answers must be given in the spaces provided on these pages. 
PART A. Each question is worth 5%. In the space provided, to the left of the question number, write the letter corresponding to the best answer to the question.

___ 1.  To measure the mass of a planet, with the same radius as Earth, an astronaut drops an object from rest (relative to the surface of the planet) from a height h above the surface of the planet. The object arrives at the surface with a speed that is four (4) times what it would be if dropped from the same distance above Earth’s surface. If M is the mass of Earth, the mass of the planet is:

A. 2 M  

 
D. 16 M 

B. 4 M

 

E. 32 M
C. 8 M
___ 2.  A planet travels in an elliptical orbit about a star as shown. At what pair of points is the speed of the planet the same?
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A. W and S

B. P and T

C. P and R

D. Q and U


E. need to know where the star is

___ 3.  A positively charged insulating rod is brought close to an object that is suspended by a string. If the object is repelled from the rod we can conclude:

A. the object is positively charged  

 
D. the object is a conductor 

B. the object is negatively charged 

 
E. none of the above  

C. the object is an insulator

___ 4.  In the figure, an electron e (with negative charge) travels through a small hole in plate A and then toward plate B.  A uniform electric field between the plates slows the electron without deflecting it. 
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The direction of the electric field between the plates is: 

A. toward plate A  

 
D. toward the bottom of the page

B. toward plate B

 
E. some other direction

C. toward the top of the page



___ 5.  In a region where the potential is not constant, a positively charged particle will be accelerated:

A. from high potential to low potential   

 D. some other direction

B. from low potential to high potential

 E. there will be no electrostatic force

C. tangent to an equipotential surface 

___ 6.  The figure below shows the path of a proton (with a positive charge) that passes through two regions containing uniform magnetic fields of magnitudes B1 and B2. Its path in each region is a half-circle. The directions of the two fields are: 
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A.  Both B1 and B2 are directed into the page.

B.  Both B1 and B2 are directed out of the page.

C.  B1 is directed into the page and B2 is directed out of the page.

D.  B1 is directed out of the page and B2 is directed into the page.

E.  There is no way to tell the directions of the fields.

___ 7.  A uniform magnetic field is directed into the page. A charged particle, moving in the plane of the page, follows a counter-clockwise spiral of increasing radius as shown. A reasonable explanation is:
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A.  The charge is positive and slowing down.

B.  The charge is negative and slowing down.

C.  The charge is positive and speeding up.

D.  The charge is negative and speeding up.

E.  None of the above.

___ 8.  The textbook used in Physics I this semester (Fall 1999) is:

A. “PHYSICS”, by Holliday, Resnick, and Krane.             

 

A. “PRINCIPLES OF PHYSICS”, by Halliday, Redneck, and Walker.            

 

A. “INTRODUCTION TO PHYSICS”, by Casabella, Cummings, and Wagner. 

A. “FUNDAMENTALS OF PHYSICS”, by Halliday, Resnick, and Walker.

A. Whatever.

PART B.

1. (9%) The sketch shows the elliptical orbit of a satellite about Earth. The orbit is similar to the "transfer orbit" analyzed in a classroom activity. At point A, the satellite is nearest to Earth, and at point B, the satellite is farthest from Earth.




a) (3%) As the satellite moves from point A to point B, its angular momentum:

INCREASES;

DECREASES;

 
REMAINS THE SAME
(Circle the correct choice. No work need be shown.) 

b) (3%) As the satellite moves from point A to point B, its total mechanical energy:

INCREASES;

DECREASES;

 
REMAINS THE SAME
(Circle the correct choice. No work need be shown.) 

c) (3%) As the satellite moves from point A to point B, its speed:

INCREASES;

DECREASES;

 
REMAINS THE SAME
(Circle the correct choice. No work need be shown.) 




3. (8 pts) The diagram shows two point charges, of equal magnitude q and opposite sign, separated by a distance d.

a) (4 pts) Point P is the same distance, d, from each charge. Show the direction of the electric field produced by the two charges at point P by drawing an arrow at P.

b) (4 pts) Find the electric potential at point P, if d = 0.15 m, and the magnitude of the charges is q = 3.0 × 10-7 C.

V = ____________ _____

units




4. (3 pts)The diagram shows a positively charged particle moving through a uniform magnetic field. The particle moves from left to right, and the magnetic field points out of the page. Indicate the direction of the magnetic force on the particle by drawing an arrow on the diagram. If you think the force is perpendicular to the page, describe the direction of the force in words.

PART C. You must show all your work or state your reasoning in order to receive credit.

1.  (40%) Here is some information that you may need, but may not be on your “formula sheet”.


Mass of Earth:

 M = 5.98 ×1024 kg


Radius of Earth:
 R = 6.37 ×106 m


Gravitational constant: G = 6.67 ×10-11 N·m²/kg²


Electrostatic Constant: 
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A satellite is in a circular orbit of radius r = 9.00 ×106 m (9000 km) about Earth. (It is 2630 km above the surface of Earth.) The mass of the satellite is m =100 kg.

a)  (5%) Find the speed of the satellite in the circular orbit.

v = ______________________

units

A rocket scientist would like to have the satellite go slower in orbit, but stay in the same orbit (i.e. r = 9.00 ×106 m). He reasons that an electrostatic force could result in a lower orbital speed. He proposes to uniformly distribute a positive charge of Q = + 2.00 ×103 C on Earth, and a charge q of equal magnitude on the satellite. (Magnetic forces can be ignored in this problem.)

b)  (3%) If the charge on the satellite is to result in a lower orbital speed, what should be the sign of q? (Circle the correct answer.)


POSITIVE


NEGATIVE


NEUTRAL

c)   (5%) Calculate the magnitude of the electrostatic force FE, on the charged satellite when it is in the orbit of radius r = 9.00 ×106 m

The magnitude of FE = ______________________

units

The direction of FE is: (Circle the correct answer.)

TOWARD EARTH


AWAY FROM EARTH


SOME OTHER DIRECTION

d)   (5%) Calculate the magnitude of the gravitational force FG, on the charged satellite when it is in the orbit of radius r = 9.00 ×106 m

The magnitude of FG = ______________________

units

The direction of FG is: (Circle the correct answer.)

TOWARD EARTH


AWAY FROM EARTH


SOME OTHER DIRECTION

e)   (4%) What is the magnitude of the resultant force F, on the charged satellite when it is in the orbit of radius r = 9.00 ×106 m

The magnitude of F = ______________________

units

The direction of F is: (Circle the correct answer.)

TOWARD EARTH


AWAY FROM EARTH


SOME OTHER DIRECTION

f)   (10%) Calculate the speed of the charged satellite when it is in the orbit of radius 

r = 9.00 ×106 m

v  = ______________________

units

g)   (4%) When the charged satellite is raised from the surface of Earth to its orbit, the change in its potential energy (due to gravity and the charges) is:  (Circle the correct answer.)

POSITIVE

NEGATIVE

ZERO



h)  (4%) Kepler’s third law states that the period squared is proportional to the semi-major axis cubed for the orbits of planets about the sun. It also works for uncharged satellites in orbit about Earth. Will this proportionality still hold for a charged satellite? (Circle the correct answer.)

YES


NO


I chose the answer above because, for the charged satellite: (Circle the correct answer.)

ANGULAR MOMENTUM IS CONSERVED

ANGULAR MOMENTUM IS NOT CONSERVED

THE FORCE OF ATTRACTION IS PROPORTIONAL TO 1/r²

THE FORCE OF ATTRACTION IS NOT PROPORTIONAL TO 1/r²

KEPLER IS DEAD
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