Physics 4B

01/03/05

PRIVATE 

EXAM 3

April 27, 2004
Name:____________________SSN:_____________
Rules for Exam:
1. Calculators are allowed, but you may not share one.

2. Show your work on non-multiple choice problems. NO WORK=NO CREDIT. 

3. Include units with each answer. One point deduction per infraction.

4. Points will be deducted for students that refuse to turn in their exams, when asked to do so (at the end of class).

5. Round off to 2 decimal places and circle your final answers.

6. Circle your final answers.
Good Luck!
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Equations, Conversion Factors and Constants:


Chapter 27

Chapter 31



Misc.

I=dQ/dt


E=-dB/dt=
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K=1/2mv2

J=I/A=nqvd

E=-Blv




Fc=mv2/r

[image: image8..pict]J=E=E/


U=-qV

R=L/A=V/I


U+K=0



vd=(q/m)E


         o=8.85x10-12C/Nm2

=me/(nq2)


         qe=1.602x10-19C

P=IV




me=9.11x10-31kg

Chapter 29

mp=1.67x10-27kg

F=qE+qvxB



                                  o=4px10-7Tm/A
F=ILxB





          1C=10-6C





dF= IdsxB





          1A=10-3A=10-6A
=NIA













=xB

	Scores


	

	Part 1        (24 pts)
	

	Problem 1 (12 pts)
	

	Problem 2 (10 pts)
	

	Problem 3 (15 pts)
	

	Problem 4 (27 pts)
	

	Problem 5 (17 pts)
	

	TOTAL (105 max)
	

	% (out of 100)
	


=xB

VH=EHd=vdBd=IB/nqt=RHIB/t

 vd=1/nqA 

Chapter 30
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Bsolenoid=oNI/L=onI

Btoroid=oNI/2r
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Multiple choice and short answer questions (4 points each, unless noted)
1. An electron is placed into a magnetic field that points to the right. If the velocity of this electron is toward the top of the page as it enters the magnetic field, the force on it is directed

A. toward the bottom of the page

B. toward the top of the page

C. to the left

D. into the page

E. out of the page

2. Three current carrying wires are equidistant from each other. The arrows indicate the direction of the current in the wires. The magnitude of the current in each wire is the same. What is the direction of the force acting on the middle wire? 


A. To the left

B. To the right


C. Toward the top of the page

D. Toward the bottom of the page

E. The sum of the forces in the middle wire is zero.


3. A bar moves in a uniform magnetic field as shown. There will be 

b. an EMF induced across its ends with  the top negatively charged

c. an EMF induced across its ends with the top positively charged

d. no EMF induced across its ends

e. none of these

4. The back emf in an electric motor is maximized when 

A. The motor speed is zero

B. The current is a maximum

C. The voltage is a maximum

D. The motor speed is a maximum

E. The elapsed time is equal to one time constant of the circuit.


5. A conducting slab carrying current I is placed in a magnetic field that points in the-z-dir as shown. As a result a Hall field is established in


A. xy-plane

B. xz-plane 

C. yz plane

D. a Hall field, and thus a Hall voltage cannot be established in the geometry shown.

6.  Which one of the following statements concerning permanent magnets is false? 

A. The north pole of a permanent magnet is attracted to a south pole. 

B. All permanent magnets are surrounded by a magnetic field. 

C. The direction of a magnetic field is indicated by the north pole of a compass. 

D. Magnetic field lines outside a permanent magnet originate from the north pole and end on the south pole. 

E. When a permanent magnet is cut in half, one piece will be a north pole and one piece will be a south pole.

E,D,D,D,C,E

Name:_____________________________________________

PROBLEMS

1. C- (12 times the mass of a proton) and C5- ions are accelerated through potential differences such that they achieve the same velocity. Both particles enter a region of uniform magnetic field directed perpendicular to their motion. If the magnetic field strength is 0.400T, calculate the ratio between the radii of their circular paths (show your work). What happens to this ratio if the magnetic field strength doubles? (12 points)

5; independent of the field

2. A long solenoid (radius=4.0cm, n=3500 turns per meter) carries a current given by I=4.00sin(377t) A, where t is measured in seconds. If t=2.0ms, what is the magnitude of the induced electric field at a point that is 2.0cm from the axis of the solenoid (10 points)?


0.048N/C
3. A long wire of radius R carries uniform current I. Use Ampere’s Law to derive the expressions for the magnetic field inside and outside the wire. Sketch a graph of the magnetic field inside and outside the cylinder (15 points).

See textbook for answer.

4. A long wire carrying current I1=5.00A is in the plane of a rectangular loop carrying current I2=15.0A.  

a. Calculate the net force on the wire. Assume d=10.0cm, a=5.0cm,and L=25.0cm (10 points).

1.25x10-5N away from I1

b. Now assume I1=5.0sin(3.14t) amperes, t=0.75s, and I2=0. Calculate the flux through the rectangular loop and the induced emf, and indicate direction of the induced current in the loop (17 points).

2.25x10-7V; CCW current since flux is decreasing
 Name:_____________________________________________

5. What is the magnitude and direction of the magnetic field at point P (see below), if a=R and b=2R (17 points).
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