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Physics 111 Quiz #6, February 28, 2014

Please show all work, thoughts and/or reasoning in order to receive partial credit. The quiz is
worth 10 points total.

1 affirm that I have carried out my academic endeavors with full academic honesty.

1. An object is placed at x =0 on an optical bench. Two converging lenses ( f, =26mm
and f, =15mm) are located at x = 40mm and x =150mm respectively. Where is the
final image of the object located with respect to the object’s location at x =07?

Using the thin lens equation we calculate the image distance of the object from the first

lens. We have

L+L=L—>L=L—L— ! ! =0.0135mm™ — d, = 74.3mm. From
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the first lens, the image is located 74.3mm to the right of the lens, or at a point on the
optical bench of x =114.3mm . This image becomes the object for the second lens. We
need to calculate the object distance for the second lens. We have

d,, =150mm —114.3mm = 35.7mm. Using the thin lens equation a second time we can

determine the final location of the image with respect to the second lens. We have

2ttt 1 =0.039mm™ —d, =259mm. The
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final image is located 25.9mm to the right of the second lens and this produces a real
image. With respect to the object located at x =0, the final image is located at a point on
the optical bench x, =150mm + 25.9mm =1759mm.

2. If the image height is measured and found to be 5, = 8.3cm, what is the size of the
original object?
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The total magnification is given by M, = (_d“ )( _diz) = (7:03mm)( §§ 3mm
mm Jmm

)=1.35.
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Then the object height is M, = A, h, = S _83em _ 6.2cm.
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3. Suppose that in the first problem, we replace the 26mm focal length converging lens with
a diverging lens with the same magnitude of the focal length. In this case the location of
the real image formed will

move closer to the converging lens.
b. remain at the same location as it originally was.
c. move farther away from the converging lens.
d. actually not be found since the image formed is actually virtual.

4. Suppose that 8.04keV copper x-rays with intensity S,were incident on a sample of bone

and that the transmitted x-ray intensity was measured to be 81.5% of the incident x-ray
intensity. Next, suppose that the bone sample were removed and a sample of water of the
same size as the bone sample was put in its place. The same x-ray source was used, and
the transmitted x-ray intensity through the water sample was measured to be 87.5% of
the incident x-ray intensity. What Hounsfield unit would be associated with the bone?

The Hounsfield unit for bone is determined from HU = (M) x1000. Here we
MWH[(:‘I’

need the absorption coefficients for bone and water. For bone we have

S=8,e = u, x= —ln(Si) =-In(0.815) = 0.2046 while for water

0

S=8,e et =, o x= —ln(i) =-In(0.875) =0.1335. Therefore the Hounsfield unit

0

0.2046-0.1335
0.1335

for bone is HU = (M) %1000 = (

) x 1000 = 533.
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Electric Circuits
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Light as a Wave
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