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Physics 111 Quiz #7, March 1, 2019

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. A lens with a focal length of 15mm is palced on an optical bench. A lcm tall object is placed 24mm
to the left of this lens. A second lens with focal length is 24mm placed a distance of 50mm to the
right of the first lens. With respect to the first lens where will the final image be locted and what type
of image will be produced?

Lod i 15mm 24mm
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For lens 1: dL+L=i%d. ={i—i] :[;—;) =40mm

The image from the first lens becomes the object for the second lens. The object distance to the
second lens is givenby: D=d, +d ,—d ,=D-d =50mm—40mm=10mm .
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For lens 2: L+L=i—>a’_2= L—L = L—L =—17.1mm
afo2 a’i2 f2 ! f2 do2 2dmm 10mm

The final image is located 17.1mm to the left of the second lens. With respect to the first lens the
image is located 32.9mm to the right of the first lens and the final image is virtual.

2. What will be the height of the final image produced and with respect to the original object, what is the
orientation of the final image?

h d d 4
From the first lens: M, =—1 =——’1%h,1= ——Lip = —M lem=-1.7cm
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The final image is 2.9¢m tall and is inverted with respect to the original object.



3. A proton is accelerated from rest through a 150 MV potential difference. After accelerating, what is
the speed of the proton expressed as a fraction of the speed of light?

W =—qAV =—¢(~150 MV ) =150 MeV = (y —1)mc* =(y —1)(937.14L)*

y=0MeV 01—t
937.1MeV

4. After accelerating, what is the momentum of the proton, expressed in Me% units?

1M
p=ymy= 1.1601><937—28V><0.507c = 5477 Mer
C

5. Uranium-238 (29328 U) is radioactive and decays by emitting an alpha particle (a helium nucleus ; He)

. . 234 . . . . .
into thorium-232 ( oo/ h ). If the uranium nucleus is at rest at the time of decay and if we ignore the

recoil of the thorium nucleus, which of the following could be used to determine the speed of the
ejected alpha particle?
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Electric Forces, Fields and Potentials
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Magnetic Forces and Fields

Physics 111 Equation Sheet

Electric Circuits
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Light as a Wave
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Nuclear Physics
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