1994 Introductory Physics Examination
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Instructions

1. Do Not Open the examination until you are instructed to do so by your teacher.

2. Do Not Wrile anything in the examination booklet or on the formula sheet. You will be
supplied with scratch paper and an answer sheet.

3. The examination is divided into seven sections as shown below. During a given time
period, vou should work only on questions in the section assigned by your teacher. If you
finish before time is called, you should check your answers for that section only. You may
use a calculator, non-programmable or cleared of data and programs, and the physics
formulas and constants provided with these instructions.

4. When you are instructed to stop working, put down your pencil, close the examination
booklet, and wait for further instruction.

Part I - Multiple Choice

SECTION A: Mechamcs 24 yuestions 25 minutes  page 3
SECTION B: Waves, Optics, and Sound 16 guestions 20 minutes  page 9
SECTION C: Heat and Kinetic Theory 8 questions 10 minutes  page 12
SECTION D: Electricity and Magnetism 20 questions 25 minutes  page 14
SECTION E: Modern Physics 12 questions I5 minutes  page |8

Each multiple choice question or incomplete statement has a single best answer. When you have
made your choice for the best answer, completely blacken the corresponding space on the answer
sheet. Use a number 2 pencil and make a heavy black mark that completely fills space to record
your answer. Mark only one answer for each question. If you wish to change your answer,
completely erase the previous mark. Your score on Part [ of this examination is equal to the
number of correct answers . There is no penalty for wrong answers; therefore, you should
answer every question in the section.

Part II - Free Response
SECTION F: Mechanics 2of 3 questions 25 minutes  page 21
SECTION G: Electricity & Magnetusm 2 of 3 questions 25 minutes  page 23

Each free response question is worth 10 points. Select two of the three problems to work. You
can receive partial credit for your answers to these questions, so be sure to show all your work on
the answer sheet,
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Values of Some Physical Constants

acceleration due to gravity g2 = 10 nys?

gravitational constant G =6.7x 10-1l N-m¥/kg?

specific heat of water B = 1.0kcal/kg-K =4.2 x 108 Jikg-K
atomic mass unit lu  =1.7x 1027 kg =931.5 MeV/c?
electron volt leV =16x1017]

mass of electron Me =91 x 103 kg

mass of proton mp =17x 107 kg

elementary electronic charge e =l.ax 1003C

Coulomb'’s constant k =9.0x 0% Nm%C?

permittivity constant £ =806 x 112CHYN-ml
permeability constant My = 4 x 107 T-mfA

speed of sound in air (20°C}) Vg = 340 m/s

speed of light in vacuum c =30 x 10% m/s

Planck’s Constant h =6h6x 10 Is=4.14x 10V s
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Physics Formulas
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