
PHYS 102 Exams

1)

2)

PHYS 102 Exam 3 PRINT (A)

The next two questions pertain to the situation described below.

A metal ring, in the page, is in a region of uniform magnetic field pointing out of the page as
shown in the figure below.

If the ring moves to the right (in the direction shown by the arrow) at a constant speed,  what
is the direction of the induced current in the ring?

No current is induceda. 
Clockwiseb. 
Counterclockwisec. 

If we now decrease the magnetic field at a constant rate, what is the direction of the induced
current in the loop?

Counterclockwisea. 
No current is inducedb. 
Clockwisec. 
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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 L. The left
ends are connected to a resistor R 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 magnitude B is applied perpendicular to the page.

L = 1.2 m
R = 34 Ω

The conducting bar is pulled to the right at a constant speed v = 12 m/s.

As the bar moves, a constant current I = 0.2 A flows in the direction indicated by the arrow.

What is the magnitude B of the magnetic field?

B = 3.2 Ta. 
B = 0.66 Tb. 
B = 0.47 Tc. 
B = 0.94 Td. 
B = 0.31 Te. 

The direction of the magnetic field

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

2 of 13

yoshioono
Typewritten Text

yoshioono
Cross-Out



5) A ring is placed on the page and in a uniform magnetic field of strength B = 1 T pointing out
of the page (see figure).

At time zero the ring has a radius r1 = 2 cm. The ring expands at a constant rate for 10 seconds

until it reaches a radius of r2 = 12 cm. 

What is flux through the loop at t = 0s and t = 10 s?

Φ1 =  0.00126  T ⋅ m2 and Φ2 =  0.0452  T ⋅ m2a. 

Φ1 =  4 × 10-4  T ⋅ m2 and Φ2 =  0.0144  T ⋅ m2b. 

Φ1 =  0.126  T ⋅ m2 and Φ2 =  0.754  T ⋅ m2c. 
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6)

7)

8)

The next three questions pertain to the situation described below.

Consider the electromagnetic wave shown in the diagram.

The wave is propagating through a
vacuum along the z-axis.

The electric field of the wave is
parallel to the y-axis. It is a sine wave
of amplitude 15 V/m. The
accompanying magnetic field is
parallel to the x-axis. See Figure
(which is a snapshot at a particular instant).

What is the frequency f of this electromagnetic wave?

f = 0.138 GHza. 
f = 1.304 GHzb. 
f = 0.652 GHzc. 
f = 0.435 GHzd. 
f = 0.326 GHze. 

How much energy W goes through a square of area 5 m2 perpendicular to the z-axis (parallel
to the xy-plane) in one second?

W = 1.49 Ja. 
W = 0.2 Jb. 
W = 2.11 Jc. 
W = 2.99 Jd. 
W = 0.1 Je. 

This electromagnetic wave enters a medium with the index of refraction n = 2.55 for this
frequency.  What is the wavelength, λn, of the wave in this medium?

λn = 234.6 cma. 

λn = 117.3 cmb. 

λn = 4.5 cmc. 

λn = 18 cmd. 

λn = 9 cme. 
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9)

10)

The next two questions pertain to the situation described below.

A plane electromagnetic wave with electric field amplitude (Emax = 5.5 V/m) is incident on a

polarizer as depicted in the figure. The plane of electric field indicates the plane in which the
electric field lies. It makes an angle of 55 degrees with the transmission axis of the polarizer at P.
The whole system is in a vacuum.

What is the amplitude of the electric field EP immediately after passing through the first

linear polarizer at P?

Ep = 1.8 V/ma. 

Ep = 3.7 V/mb. 

Ep = 10 V/mc. 

Ep = 3.2 V/md. 

Ep = 4.5 V/me. 

What is the intensity I of the light beyond the second polarizer at Q in terms of the intensity
I0 of the incident light?

I = 0.57I0a. 

I = 0.33I0b. 

I = 0.82I0c. 

I = 0.19I0d. 

I = 0.11I0e. 
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A person is standing a distance D = 7 m in front of a flat, vertical mirror. The distance from
the ground to his eyes is H = 1.9 m.

An object is placed on the ground a distance d = D/2 = 3.5 m in front of the mirror. 

At what height h should the bottom of the mirror be so that the person can see the bottom of
the object?

h = 3.68 ma. 
h = 0.633 mb. 
h = 0.317 mc. 

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

Which ray trace is incorrect for a principle ray?

Ray 1a. 
Ray 2b. 
Ray 3c. 
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13)

14)

A candle, with height ho = 10 cm, is placed do = 60 cm in front of a concave mirror with

radius of curvature R = 30 cm, as shown.

What is the magnification, m, of the image in the concave mirror?

m = − 1a. 
m = − 0.2b. 
m = − 0.33c. 

A real object sits 6 cm in front of a mirror.  

The object height is ho = 3 cm.

An upright image is produced | di | = 18 cm away from the mirror. 

What is the mirror?

A convex mirror with the focal length (absolute value) 12 cma. 
A convex mirror with the focal length (absolute value) 4.5 cm.b. 
A concave mirror with the focal length (absolute value) 12 cmc. 
A concave mirror with the focal length (absolute value) 4.5 cmd. 
A concave mirror with the focal length (absolute value) 9 cme. 
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The next two questions pertain to the situation described below.

Consider a glass prism in the
shape of a right triangle that

makes an angle α = 66 ∘ , as
shown.

The glass has index of refraction
nred = 1.5 and nblue = 1.53 for

red and blue light, respectively.

A ray of red, monochromatic light travelling in air to the right hits the surface of the prism at

90 ∘ , as shown in the figure. What is the angle θr at which the light emerges?

θ = 54.78 ∘a. 

θ = 42.87 ∘b. 

θ = 24 ∘c. 

θ = 37.6 ∘d. 

θ = 66 ∘e. 

Now, a ray of white light hits the surface of the prism at 90 ∘ . In what order, from top to
bottom do the different colored rays emerge?

Blue ray at the top, red ray at the bottoma. 
Red and blue rays at the same angleb. 
Red ray at the top, blue ray at the bottomc. 
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The next three questions pertain to the situation described below.

A converging lens of focal length f = 12.5 cm, in air (n = 1), is placed at the center of a fish tank
ℓ = 122 cm long. The right-hand end of the fish tank is painted to make a screen.

Where should a light bulb be placed to produce a focused, real image on the screen inside
the fish tank?

do = 12.5 cma. 

do = 15.72 cmb. 

do = 10.37 cmc. 

do = 1.26 cmd. 

do = 0.83 cme. 

The image on the screen is

none of these.a. 
inverted.b. 
upright.c. 
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19) The fish tank is filled with water.

To obtain a focused image of the light bulb on the screen you must

increase the distance between the light bulb and the lens.a. 
decrease the distance between the light bulb and the lens.b. 
leave the light bulb in the same location as when the fish tank was empty.c. 
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The next two questions pertain to the situation described below.

Consider the following candle-lens case:

A candle is placed do = 11 cm to the left of a diverging lens of focal length f2 = − 5.5 cm as

shown.

Which of the following statements is true about the image formed by this lens:

Statement A: Virtual, Upright
Statement B: Real, Inverted
Statement C: Virtual, inverted

Statement Ba. 
Statement Cb. 
Statement Ac. 

The image distance is

di = − 11 cma. 

di = − 3.67 cmb. 

di = − 16.5 cmc. 

di = 3.67 cmd. 

di = 11 cme. 
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22) Initially, there is a converging lens alone. The real image of an object placed 4 cm in front of
it makes a real image 20 cm behind this convex lens.

Now, a converging lens of focal length  6 cm is placed 16 cm from the lens as shown below. 

The final image produced by this two-lens system is located:

2.4 cm to the right of the second lens.a. 
2.4 cm to the left of the second lens.b. 
12 cm to the left of the second lens.c. 
6 cm to the right of the second lens.d. 
12 cm to the right of the second lens.e. 
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23) Susan has difficulty seeing distant objects. She requires corrective contact lenses.

Susan's far-point is dfar = 45 cm.

What should her corrective lens prescription be to see a koala very far away?

Remember: a diopter is P = 1 / f where f is measured in meters.

2.2 dioptersa. 
−0.45 dioptersb. 
0.45 dioptersc. 
−4.4 dioptersd. 
−2.2 diopterse. 
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