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PHYS.2B  S.2                                                                                                 F 2015
                                      Midterm #2

All vectors, including the net vector, must be drawn! 

Part1 
1. The path of a charged particle moving parallel to a uniform magnetic field will be:

a. Straight line                                          B

b. Parabola                                      v
c. Circle

d. Ellipse

                        F=0
2.   The critical angle for total internal reflection at a diamond-air interface is 25o. Suppose light is incident at an angle of  θ with the normal. Total internal reflection will occur if the incident medium is:

a. Air and   θ=25o.

b. Diamond and   θ<25o.

c. Air and     θ  >25o.

d. Diamond  and      θ>25o.

e. Air and θ <25o.
3.   A long straight wire is in the plane of a rectangular conducting loop. The straight wire carries an increasing current in the direction shown. The current in the rectangle is:


                                 I


a. Zero

b. Clockwise

c. Counterclockwise

d. Clockwise in the left side and counterclockwise in the right side

e. Counterclockwise in the left side and clockwise in the right side
4. An object is in front of a concave mirror a distance smaller than the focal length. The image is:

a. Real, inverted, and smaller than the object

b. Virtual, inverted, and larger than the object

c. Real, inverted, and larger than the object

d. Virtual, erect, and larger than the object

e. Real, inverted, may be smaller or larger than the object
5. The figure shows the path of a ray of light as it passes three different materials.  Note: the figure is drawn to scale.

What can be concluded concerning the refractive indices of these three materials?

a. n1< n2< n3
b. n1> n2> n3
c. n3< n1< n2
d. n2< n1< n3
e. n1< n3< n2
                     n1

                     n2

                     n3
6. There is a current I flowing in a clockwise direction in a square loop of wire ACDE that is in the plane of the paper. If the magnetic field is along the sides AE and CD, the loop will rotate:

                                                         O

                                                                   B
                                                A      I          C

                                M                                                       N

                                                 E                  D

                                     P

a. About the axis MN with the side AC coming out of paper and the side ED going into the paper

b. About the axis MN with the side ED coming out of paper and the side AC going into the paper

c. About the axis OP with the side AE coming out of paper and the side CD going into the paper

d. About the axis OP with the side CD coming out of paper and the side AE going into the paper
Part 2. Solve the following problems. Show all steps. First write down formulas and show all calculations. Your answers to the problems should also include sketches and proper units. Do calculations to 2-3 significant digits. Each problem is worth 10 points
1. Two long parallel wires are 60cm apart are carrying currents I1=30A(top wire) and I2=10A (bottom wire)  in the the same directions. Both wires are in the plane of the page (z-y plane) What is the magnitude and direction of the magnetic field at point P which is 10cm below the second wire? Describe the direction in terms of the coordinate axis 
 z                
                               I1
          y                         

                                                d1
x                            I2
                                                       d2
                                                P●   
B1= μoI1/2πd1=4π*10-7Tm/A*30A/(2π*.70m)=8.5*10-6T, in negative x direction

B2= μoI2/2πd2=4π*10-7Tm/A*10A/(2π*0.1m)=20*10-6T, in negative x direction

B=B2+B1=2.85*10-5T, in negative x direction

1a. Two long parallel wires are 60cm apart are carrying currents I1=30A(top wire) and I2=10A (bottom wire)  in the opposite directions. Both wires are in the plane of the page (z-y plane) What is the magnitude and direction of the magnetic field at point P which is 10cm below the second wire? Describe the direction in terms of the coordinate axis 
 z                I1 
      

          y                         


x                            I2

B1= μoI1/2πd1=4π*10-7Tm/A*30A/(2π*.70m)=8.5*10-6T, in negative x direction

B2= μoI2/2πd2=4π*10-7Tm/A*10A/(2π*0.1m)=20*10-6T, in positive x direction

B=B2-B1=1.15*10-5T, in positive x direction
2. A flexible, circular conducting loop of radius 0.25m and resistance 6.0 Ohm lies perpendicular to a uniform magnetic field of 0.25T. The loop is pulled on opposite sides by equal forces and stretched until its enclosed area is essentially 0m2, as suggested in the drawings. It takes 0.3s to close the loop.

a. Determine the magnitude of the emf induced in the loop.

b. Find the direction and the magnitude of the current induced in the loop.

a.
x        x         x        x                


x         x          x       x

x          x         x        x

b.
x        x         x        x

x         x          x       x

x          x         x        x

Φ=n*A*B*cosθ

Φ0=πr2*B=3.14*(0.15m)2*0.25T=0.0176Wb

Φf=0   (Area =0)

∆Φ=0.0176Wb

IεI=∆Φ/∆t=0.0176Wb/0.3s=0.059V

a. I=0.059V/6.0Ω=0.098A, clockwise
3. A 2.0-cm tall object is placed 40cm from a  lens. The resulting image is 1.0cm tall and upright relative to the object.

a. Determine the focal length of the lens.

b. Use graphical method to show the image formation  
The image is erect and diminished →the lens must be a diverging one.
a. h=2.0cm

h’=1.0cm

m=h’/h=1/2

m=-q/p→q=-20cm

f=q*p/(q+p)=-20cm*40cm/(-20cm+40cm)=-40cm

b.




                     f

                            p          q

3a. A 2.0-cm tall object is placed 40cm from a converging lens. The resulting image is 1.0cm tall and inverted relative to the object.

a. Determine the focal length of the lens.

b. Use graphical method to show the image formation  

a. m=h’/h=-1.0cm/2.0cm=-0.5

m=-q/p=-q/40cm=-0.5

q=20cm

f=p*q/(p+q)=40cm*20cm/(40cm+20cm)=13cm


             f                  f

3b.  A 2.0-cm tall object is placed 40cm from a converging lens. The resulting image is 4.0cm tall and upright relative to the object.

a. Determine the focal length of the lens.

b. Use graphical method to show the image formation  

The image is enlarged and upright →the lens is converging
m=4.0cm/2.0cm=2

m=-q/p=-q/40cm=2

q=-80cm

f=p*q/(p+q)=40cm*-80cm/(40cm+-80cm)=80cm





    f                                                            f

Extra credit (4 points)

.A current-carrying wire of length 100cm is positioned perpendicular to a uniform magnetic field . If the current is 10.0A in a positive y-direction and it is determined that there is a resultant force  of 3.0N in a negative x-direction, find the magnitude and direction of the magnetic field.

                      y

                                     x

                   z


                       i


          F

a. 0.3T in a negative x-direction
b. 0.3T in a negative z-direction rhr
c. 0.3T in a positive z-direction

d. 3.0T in a negative z-direction

e. 3.0T in a positive z-direction

      F=I*B*L
      B=F/I*L=3.0N/10A*1.0m=0.3T
