
PHYS 102 Exams

1)

2)

Exam 3 Print (A)

The next two questions pertain to the situation described below.

On the horizontal plane is a pair of parallel, conducting wires separated by a distance . The left ends are
connected to a resistor  as shown in the figure.

Sliding frictionlessly on the wires is a conducting bar. The resistances of the wires and bar are negligible.

A uniform magnetic field B of a certain intensity B is applied perpendicular to the page.

The conducting bar is pulled to the right at a constant speed  m/s.

As the bar moves, a constant current  A flows in the direction indicated by the arrow.

What is the magnitude  of the magnetic field?

 Ta. 
 Tb. 

 Tc. 
 Td. 

 Te. 

The direction of the magnetic field

cannot be determined.a. 
is out of the page.b. 
is into the page.c. 
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3)

4)

The next two questions pertain to the situation described below.

A single circular loop of wire of radius  is placed around a very long solenoid.

The solenoid has a radius  and  turns/m of wire.

A current  runs through the solenoid, generating a magnetic field Bsol in the direction shown in the figure.

The current increases at a rate of  A/s.

 cm
 cm

In which direction, arrow A or arrow B, does the induced current flow around the loop?

There is no induced current.a. 
Arrow Ab. 
Arrow Bc. 

What is the magnitude of the induced EMF  in the loop?

 mVa. 
 mVb. 
 mVc. 

 mVd. 
 mVe. 
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5)

The next two questions pertain to the situation described below.

The primary side of the transformer has  turns around an iron core (the grey portion).

Its secondary side has  turns around the iron core.

Suppose the primary current  changes as described in the following figure:

Qualitatively, which figure below describes the secondary current ? (For convenience  is described in the
following diagrams as well (pale grey lines).)

Figure (b)a. 
Figure (a)b. 
Figure (c)c. 
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6) Now, a 60 Hz AC current is supplied to the primary side, such that a mean power,  W, is
supplied to the primary coil.

The root-mean-square current on the secondary side is  A.

What is the root-mean-square voltage supplied to the primary side?

 2.2 Va. 
 4600 Vb. 
 2300 Vc. 
 120 Vd. 
 4.3 Ve. 
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7)

8)

9)

The next three questions pertain to the situation described below.

An electromagnetic plane wave is propagating along the +x direction in vacuum. The electric field E is
parallel to the y-axis.

The sine wave in the figure describes the electric field along the x-axis at a single instant in time.

Consider point  as shown in the figure. The electric field is in the positive y direction.

At the same time, the magnetic field vector at point  points in the

-y directiona. 
-z directionb. 
+z directionc. 
-x directiond. 
+x directione. 

What is the frequency, , of this electromagnetic wave?

 GHza. 
 GHzb. 

 GHzc. 
 GHzd. 
 GHze. 

What is the polarization of this electromagnetic wave?

linearly polarized in the z-directiona. 
linearly polarized in the y-directionb. 
unpolarizedc. 
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10)

11)

12)

A light bulb emits electromagnetic waves of various frequencies isotropically (i.e., evenly in all
directions in space). Consider a light bulb which emits 100 W of power.

What is the total average magnetic energy density, , at a point  m away from the bulb?

 nJ/m3a. 

 nJ/m3b. 

 nJ/m3c. 

 nJ/m3d. 

 nJ/m3e. 

Which of the following properly orders different types of electromagnetic radiation from highest to
lowest frequency?

ultraviolet, visible light, infra-red radiation, radio wavesa. 
X-rays, infra-red radiation, visible light, radio wavesb. 
radio waves, X-rays, ultraviolet, visible lightc. 

The next two questions pertain to the situation described below.

Unpolarized light travels through a pair of linear polarizers as shown in the figure.

How does the intensity of the light  emerging from the second polarizer in Figure A compare to the
intensity  of the light emerging from the second polarizer in Figure B?

a. 
b. 
c. 
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13) Now consider the sequence of polarizers shown in the figure below.

In Figure A1 the light incident on polarizer 1 is linearly polarized.

The light incident of polarizer 2 (Figure B) is unpolarized.

Which of the following is true about the intensities of the light exiting polarizer 2?

a. 
b. 
c. 
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14)

15)

Two flat mirrors are joined at one end at an angle , as shown in the figure.

A beam of light hits the horizontal mirror at an incidence angle  and reflects off of both mirror surfaces.

What is the angle  such that the beam emerges horizontally from the two mirrors?
(Hint: remember that the angles of a triangle sum to ).

a. 
b. 
c. 
d. 
e. 

A candle is placed in front of a convex mirror with
radius  as shown in the figure.

Which ray trace is incorrect for a principle ray?

Ray 1a. 
Ray 3b. 
Ray 2c. 
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16)

17)

The next two questions pertain to the situation described below.

An object of height  is placed a distance  from a concave mirror of radius  .

 cm
 cm
 cm

What is the reflected image height ?

 cma. 
 cmb. 
 cmc. 

The mirror produced an image which

is inverted.a. 
is upright.b. 
cannot be determined.c. 
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18)

19)

An object placed in front of an unknown lens generates a real, inverted, and reduced image.

Consider the three statements below about this system:

Statement A: The lens is a converging lens.
Statement B: The object is further than one focal length from the lens.
Statement C: The image is formed at a distance closer to the lens than the object is to the lens.

Which statement or statements is or are true about the object-lens system?

Statements A and B, but not Statement Ca. 
Statements A, B, and Cb. 
Statement A onlyc. 

A light source and a converging lens are assembled in an empty fish tank (Figure A).

The light source is placed at the focal point of the lens in air, and the refracted light rays emerge parallel to
the principal axis.

The fish tank is filled with water (Figure B) without changing the separation of the light source and lens.

Which statement on the refracted rays is true?

The light rays converge toward the principal axisa. 
The light rays diverge from the principal axisb. 
The light rays are parallel to the principal axisc. 
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20)

21)

The next two questions pertain to the situation described below.

A beam of light travels in air and hits a vertical slab of glass at an incidence angle , as shown in the figure.

 mm

The slab has thickness  and its two surfaces are perfectly
parallel.

The index of refraction of the slab is .

At what angle relative to the horizontal axis (shown in the dotted line) does the beam exit the slab?

a. 
b. 
c. 

At what height above the horizontal axis (shown in the dotted line) does the beam exit the slab?

 mma. 
 mmb. 

 mmc. 
 mmd. 
 mme. 
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22)

23)

Consider the human eye.

The different structures of the eye have different indices of refraction.

Cornea:  1.352
Lens:  1.438
Vitreous Fluid:  1.332

Light of frequency  5.45 × 1014 Hz, in vacuum, enters the eye.

Which of the following statements is false about the light in the structures of the eye?

The frequency changes in each structure, but the speed of light in each structure is the same as in
vacuum.

a. 

The wavelength of light in each structure changes in response to the change in the speed of light in the
structure.

b. 

The frequency stays the same in each structure, but the speed of light in the structure depends on the
index of refraction.

c. 

The next three questions pertain to the situation described below.

The distance between the center of the lens and the retina of an extremely near-sighted person's eye is 27
mm. Her uncorrected far point is 11 cm from the center of the lenses of her eyes.

What is the focal length of the lens of this person's eyes when the eye is relaxed?

 cma. 
 cmb. 

 cmc. 
 cmd. 

 cme. 
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24)

25)

When she looks at an object placed at her uncorrected near point, the focal length of her strained lens is
18 mm.

What is the power  (in diopters) of the contact lenses needed to correct her vision to focus on a book
placed 25 cm from her eyes? Assume the contact lens is placed directly next to the lens of the person’s eye.

 dioptersa. 
 dioptersb. 
 dioptersc. 

 dioptersd. 
 diopterse. 

She has sensitive eyes, and prefers glasses to contact lenses. The lenses of her glasses sit about 2.5 cm
from the lens of her eye.

Let  be the power of the contact lenses prescribed for her to read books and  be the power of the
lenses of her glasses for the same purpose.

Choose the correct relation from below.

a. 
b. 
c. 
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