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Physics 121      Spring 2005       Exam 3         April 15,2005          Name (please print) ____________________________

Section  ___________          ID __________________A

Closed book quiz. Calculators are allowed.

Use the scantron forms (pencil only!)  for the multiple choice problems. Circle the answers on the examination sheet as well. Use the back of these pages, or attach your own pages with solutions for problems which require calculations.

The multiple choice problems are 1 point each. 

The  workout problems are 3 point each. The solution must be shown to get a partial credit.

As a student at NJIT  I________________________________, will conduct myself in a professional manner and will comply with the provisions of the NJIT Academic Honor Code. I also understand that I must subscribe to the following pledge on  major work submitted for credit as described in the NJIT Academic Honor code:

On my honor, I pledge that I have not violated the provisions of the NJIT Academic  Honor Code. 

e = 1.6.10-19C
o = 1.257.10-6
V = i.R
 
1eV =1.6.10-19 [J]


Rseries = R1+R2+…
1/R||=1/R1+1/R2+…
PR = Vi = V2/R = i2R

Charging:
q = CE(1-e-t/()
i = Vo/Re-t/(
V = Vo(1-e-t/()

( = R.C




Discharging:
q = qo.e-t/(
i = Vo/Re-t/(
V = Voe-t/(

Vectors:  
|AxB| =|A|.|B|.sin(A,B)
if A and B are both in (x,y) plane then
AxB=(AxBy - AyBx)k

Force in B
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K = 1/2.m.v2


FE = qE       E = V/d
m/q = B2L2/2yE 




Magnetic Field 
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  B = oi.n
 = N.i.A
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1.  The current through the 4  resistor is:

A)  0.4 A
B)  0.6 A
C)  0.8 A
D)  1.0 A
E)  1.2 A
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 2.  The power dissipated in the 4 resistor is

A)  1.2 W
B)  1.6 W
C)  2.3 W
D)  2.8 W
E)  3.4 W

3.  The potential difference VB - VA is 
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A)  2 V
B)  4 V
C)  6 V 
D)  8 V
E)  10 V
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4. The capacitor C =1-F is initially fully discharged.  The switch S is closed at time t = 0.  

The time to charge capacitor to 5 V after the switch S is closed is

A)  0.6 s
B)  1.0 s
C)  1.6 s
D)  2.2 s
E)   8.6 s
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5.    In the circuit  E = 120V, C = 4 F and all resistors R have the same value of 12 k.  

Capacitor C is completely uncharged then the switch S is closed at time t = 0.  The initial current

 Io (just after closing the switch S at t = 0) in the resistor R2  is approximately:

A)  3.3 mA
B)  5 mA
C)  6.7 mA
D)  8.3 mA
E)  10 mA
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6.    In the circuit E = 220V, C = 4 F and both resistors R have the same value of 22 k.  

The switch S is closed a long time so that the steady state is reached. The current I( in the resistor  R2  is:

A)  0 
B)  2 mA
C)  5 mA
D)  10 mA
E)  time must be specified

7. An electron that has velocity v = 3.106i + 5.106.j   moves through the magnetic field B = 0.015.i - 0.030.j.

Find the magnitude and direction of force acting on the electron. 

A)  9.3.10-13 at 600 counterclockwise from x axis
B)  3.1.10-14   positive z
C)  3.1.10-14  negative z
D)  2.6.10-14  positive z
E)   2.6.10-14 negative z

[image: image16.png]


8.  The right edge of the circuit in the  figure extends into the 50-mT uniform magnetic field.  What are the magnitude and direction of the net force on the circuit?

A)  0.025 N   +x
B)  0.025 N   -x
C)  0.025 N   -z
D)  0.035 N at 450 
E)  0.035 N at - 450
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9.  What is the initial direction of deflection for the electron entering the magnetic field shown in figure?
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10.   A rigid loop with current I is immersed in a uniform magnetic field B (see fig)   The loop will:

A)  rotate clockwise (in the direction of current I)
B)  rotate counterclockwise (in the direction opposite to current I)
C)  rotate around axis A - A
D)  rotate around axis  O - O

E)  stay at rest
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11. The current in a solenoid is 1A in the indicated direction.  The solenoid has n = 2500 turns per meter. The magnitude and direction of magnetic field inside the solenoid is approximately:

A)  0.006 T  to the left

B)   0.006 T  to the right

C)   0.003 T to the left
D)   0.003 T to the right
E)   none of these
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12.  The coil in fig carries current i = 1.5 A in the direction indicated, is parallel to an xz plane, has 5 turns and an area of 4.10-3-m2, and lies in a uniform magnetic field B = (-2.i + 3.j ) mT.  What is the magnetic torque on the coil?

A)    3.6.10-3  560  down (clockwise) from x axis

B)    3.6.10-3  in y direction 

C)    6.10-5     in +z direction

D)    6.10-5     in -z direction

E)    6.10-5     in -y direction

Workout problem 1 (three points)

 An electron is accelerated through a potential difference of V = 1000-V and directed into a region between two parallel plates separated by d = 20-mm with a potential difference of 100-V between them.  The electron is moving perpendicular to the electric field of the plates when it enters the region between the plates.  
a)  What uniform magnetic field, applied perpendicular to both the electron path and the electric field, will allow the electron to travel in a straight line?   

b)  What would be the radius of the electron path if the 100-V potential is then removed?
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Workout problem 2 (three points)

Two long wires are oriented so that they are perpendicular to each other, and at their closest, they are 20 cm apart.  

a)  What is the magnitude of the magnetic field at a point midway between them if the top one carries a current of 20-A and the bottom one caries 10-A?

b)  Find the force (value and direction) acting on the top wire.

1E, 2E, 3A, 4D, 5A, 6C, 7D, 8A, 9C, 10E, 11D, 12D
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