\ 7 The *ADVANCED
éaCollege APPLACEMENT
Board PROGRAM®

AP® Physics B
2001 Sample Student Responses

Thematerialsincluded in thesefiles areintended for non-commer cial use by AP
teachersfor course and exam preparation; permission for any other use must be sought
from the Advanced Placement Program. Teachers may reproduce them, in whole or in
part, in limited quantities, for face-to-face teaching purposes but may
not massdistributethe materials, electronically or otherwise. These materials and any
copies made of them may not be resold, and the copyright notices must be retained as
they appear here. Thispermission does not apply to any third-party copyrights
contained herein.

These materials were produced by Educational Testing Service (ETS), which develops and administers the examinations of the Advanced Placement Program for the
College Board. The College Board and Educational Testing Service (ETS) are dedicated to the principle of equal opportunity, and their programs, services, and
employment policies are guided by that principle.

The College Board is a national nonprofit membership association dedicated to preparing, inspiring, and connecting students to college and opportunity.
Founded in 1900, the association is composed of more than 3,900 schools, colleges, universities, and other educational organizations. Each year, the College Board
serves over three million students and their parents, 22,000 high schools, and 3,500 colleges, through major programs and services in college admission, guidance,

assessment, financial aid, enrollment, and teaching and learning. Among its best-known programs are the SAT®, the PSAT/NMSQT™, the Advanced Placement
Program® (AP®), and Pacesetter®. The College Board is committed to the principles of equity and excellence, and that commitment is embodied in all of its
programs, services, activities, and concerns.

Copyright © 2001 by College Entrance Examination Board. All rights reserved. College Board, Advanced Placement Program, AP, and the acorn logo are registered
trademarks of the College Entrance Examination Board.



Air (n=1.00)

4. (15 points)

In an experiment a beam of red light of wavelength 675 nm in air passes from glass into air, as shown above.
The incident and refracted angles are 6, and 6,, respectively. In the experiment, angle 8, is measured for

various angles of incidence 6;, and the sines of the angles are used to obtain the line shown in the, following
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(a) Assuming an index of refraction of 1.00 for air, use the graph to determine a value for the index of refraction
of the glass for the red light. Explain how you obtained this value.
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(b) For this red light, determine the following. G75nm = Q»Jém ¥ /o-q = 675 mx 10-7
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(c) The index of refraction of this glass is 1. 66 for violet light, which has wavelength 425 nm in air.

i. Given the same incident angle 6;, show on the ray diagram on the previous page how the refracted ray
for the violet light would vary from the-refracted ray already drawn for the red light.
(e ar\?m O, wanld k SJ) hugj 41/9-’)’)
ii. Sketch the graph of sin 6, versus sin 6; for the violet light on the figure on the previous page that
shows the same graph already drawn for the red light.

(d) Determine the critical angle of incidence 8, for the violet light in the glass in order for total internal
reflection to occur.
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Air (n = 1.00) 6, zeo D

4. (15 points) ' -

In an experiment a beam of red light of wavelength 675 nm in air passes from glass into air, as shown above.
The incident and refracted angles are 8; and 8,, respectively. In the experiment, angle 6, is measured for

various angles of incidence 6,, and the sines of the angles are used to obtam t\/’h{\; shown in the following
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(a) Assuming an index of refraction of 1.00 for air, use the graph to determme a value for the index of refraction
of the glass for the red hght Explain how you obtained this value.
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) For this red light, determine the following.
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(c) The index of refraction of this glaés is 1.66 for violet light, which has wavelength 425 nm in air.

i. Given the same incident angle 6;, show on the ray diagraﬁl on the previous page how the refracted ray
" for the violet light would vary from the refracted ray already drawn for the red light.

ii. Sketch the graph of sin 8, versus sin 6, for the violet light on the figure on the previous page that
- shows the same graph already drawn for the red light.

(d) Determine the critical angle of incidence 6, for the violet light in the glass in order for total internal
reflection to occur.
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