PHYSICS 133 MIDTERM EXAM #2
November 13, 2008

100 points
4 Pages of problems + 1 equation sheet
48 minutes
Student Name:
Recitation Instructor (circleone): Cardwell Griffith Nilsen
Schoun Shiroyanagi Willis

Lecturer: Schumacher

e Writeyour name and circlethe name of your recitation instructor on every page including this cover
sheet. The pages of this exam will be separated and each page graded by a different instructor. Y ou must

have your name on each sheet to receive a grade.

e Show your work to guarantee full credit.

e Simple harmonic motion and the various waves should be described using the “standard form” given on the
equation sheet, for example, use sine for the electric and magnetic fieldsin abeam of light.
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Recitation Instructor: Cardwell Griffith Nilsen Schoun Shiroyanagi ~ Willis
Problem 1, 24 points. (a) Measured from the position of the second lens, where is the image formed by the lens

system shown below? Be clear on whether it isto the left or right of the lens. (b) Isthe image real or virtua ?
(c) What is the magnification of the image?

f=-100 mm f=150 mm
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Problem 2, 24 points. A beam of light with a 488 nm wavelength is traveling in vacuum in the positive x

direction. Att =0 and x = 0, the electric field reaches its maximum magnitude of 300 V/m and is pointing in the
positive z direction.

(a) Att=0andx =0themagneticfield is pointing in the (circle the correct choices)...

negative positive xyz direction.

(b) Let thelight's magnetic field be described as: B = B, sin(kx £ ot + ¢).
Find Bm, k, , ¢ and indicate whether the “+” or “-” should be used. (There are multiple values that ¢ can
have. Just supply one.)

(c) Thelight then enters a block of glass with an index of refraction of 1.75. Now what arek and »?
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Problem 3, 18 points. 632 nm light illuminates a double dlit with adlit width of 12.8 um and a dlit separation of
1.20 mm. The viewing screen is 1.55 m away. What is the distance between the m=7 interference maximum and
the first diffraction minimum?

Problem 4, 10 points. A point source of light is 2.20 m below the surface of a pool containing a liquid with
Niquia = 1.83. Find the diameter of the circle at the surface through which the light emerges from the pool into
ar.
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Problem 5, 24 points.

(A) An xyz coordinate system is placed in front of a mirror as shown to the right.
The image of the coordinate system looks most like:

(@ z

(b) Z (c) z z
y y
T< § & % 7
X y X

(B) Consider atwo-dlit interference apparatus illuminated by alaser. Which of the following will change the
phase difference between waves arriving at the m = 2 bright fringe on a screen? Circle every correct choice.
There may be more than one correct choice or none of the choices may be correct.

(a) immersing the apparatus in water (b) increasing the spacing between dlits
(c) moving the screen away from the dlits (d) changing the frequency of the light

(C) A laser illuminates a double-dlit and the result is displayed on a before |- ° ° ° -|
screen. The figure shows the screen before and after achangeis
made to the double dlit apparatus. Circle every correct choice.
There may be more than one correct choice or none of the after e 060600600 0 o
choices may be correct.

(a) increasing the wavelength  (b) decreasing the wavelength
(c) increasing the slit separation (d) decreasing the slit separation.
(e) increasing the dlit width (f) decreasing the dlit width

(D) In lecture, | sometimes use a projector. When | do, the image you see on the screenis...
(a) virtual.
(b) real.
(c) virtual if at least one of the optical components used in the projector is a negative lens.
(d) impossible to determine without knowing the optics used to create the image.
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