 SEQ CHAPTER \h \r 1Worksheet Modern Physics

Base your answers for questions l through 3 on the information below.

A hydrogen atom emits a 2.55 eV photon as its electron changes from one energy level to another.

1.
Determine the frequency of the emitted photon. [Show all calculations, including the equation and the substitution with units.]

2.
Determine the energy level change for the electron.

3.
Express the energy of the emitted photon in joules.

4.
The threshold frequency of a metal is 2 x 1014 Hz. The frequency of light incident upon the metal is increased from 3 x 1014 Hz to 5 x 1014 Hz. The kinetic energy of the photoelectrons will


(1) decrease  (2)  increase  (3)  remain the same

Base your answers for questions 5-6 on the information below.

An electron is accelerated from rest to a speed of 2.0 x l06 m/s.

5.
How much kinetic energy is gained by the electron as it is accelerated from rest to this speed? [Show all calculations, including the equation and substitution with units.]

6.
What is the matter wavelength of the electron after it is accelerated to this speed? [Show all calculations, including the equation and substitution with units.]

[image: image1.wmf]7.
The diagram below represents an alpha particle A approaching a gold nucleus. D is the distance between the path of the alpha particle and the path for the head-on collision.

If D is decreased, the angle of deflection, , of the alpha particle would


(1) decrease  (2)  increase  (3)  remain the same

8.
Which phenomenon can be explained by both the particle model and the wave model?


(1)diffraction(2)interference(3) reflection (4)polarization

9.
Infrared electromagnetic radiation incident on a material produces no photoelectrons. When red light of equal intensity is shone on the same material, photoelectrons are emitted from the surface.

[image: image2.wmf]
Using one or more complete sentences, explain why the visible red light causes  photoelectric emission, but the infrared radiation does not.

10.
Which graph best represents the relationship between the intensity of light that falls on a photoemissive surface and the number of photoelectrons that the surface emits (for a given frequency above the threshold frequency)?
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11.
An X-ray photon collides with an electron in an atom, ejecting the electron and emitting another photon. During the collision, there is conservation of 


(1) mass (2) energy
(3) momentum (4) all three

12.
Light demonstrates the characteristics of


(1) particles

(3) both particles and waves 


(2) waves 

(4) neither particles nor waves

13.
When a source of dim orange light shines on a photosensitive metal, no photoelectrons are ejected from its surface. What could be done to increase the likelihood of producing photoelectrons?


(1)
Replace the orange light with a red light source.


(2)
Replace the orange light with a higher frequency light source.


(3)
Increase the brightness of the orange light source.


(4)
Increase the angle at which the photons of orange light strike the metal.

14.
Which phenomenon is evidence of the quantum nature of light?


(1)diffraction

(3)photoelectric effect 


(2)interference 
(4)polarization

15.
According to the Rutherford model of the atom, an atomic nucleus contains


(1)
all of the atom's electric charge, but none of the atom's mass


(2)
all of the atom's mass, but none of the atom's electric charge


(3)
most of the atom's mass and all of the atom's negative charge


(4)
most of the atom's mass and all of the atom's positive charge

16.
A scattering experiment is performed in which alpha particles from a single source are deflected by the nuclei of various atomic elements. The nuclei causing the greatest amount of alpha particle scattering are those having the


(1) greatest photon number
(3) greatest atomic number


(2) smallest neutron number
(4) smallest mass number

17.
Interference and diffraction can be explained by


(1) the wave theory(2) the particle theory(3)neither theory

18.
The concept that electrons exhibit wave properties can best be demonstrated by the


(1) collision between photons and electrons


(2) production of electron interference patterns


(3) emission of photoelectrons


(4) scattering of alpha particles by electrons

19.
In his model of the atom, Bohr assumed that the electrons


(1) are located only in the nucleus of the atom


(2) are distributed evenly throughout the atom


(3) emit energy while in orbit


(4) are located only in a limited number of specific orbits

20.
An excited atom emits a photon of energy E when an electron changes from energy level n=3 to n-2. In order for the same electron to change directly from energy level n=2 to n=3, it may


(1) absorb a photon with energy E



(2) absorb a photon with energy 2E


(3) absorb a photon with energy 3E


(4) absorb a photon with energy E/2

21.
What is the energy of the emitted photon when a hydrogen atom changes from an energy state of n=5 to n=4?


(1) 1.39 eV  (2) 13.06 eV  (3) 0.31 eV  (4) 0.54 eV

22.
Which phenomenon can best be explained by the wave model of light rather than the particle model of light?


(1) interference

(3) energy transfer 



(2) reflection 

(4) photoelectric effect 

23.
Which phenomenon provides evidence that the hydrogen atom has discrete energy levels?


(1) photoelectric effect
(3) natural radioactive decay


(2) emission spectra
(4) alpha particle scattering

24.
The threshold frequency of a metal surface is in the violet light region. What type of radiation will cause photoelectrons to be emitted from the metal's surface?


(1) red light


(3) radio waves


(2) infrared light

(4) ultraviolet light

25.
What is the approximate matter wavelength of a 0.30 Kg tennis ball moving at a speed of 30. m/s?


(1)6.6 x 10-34m(2)9.0 x 10-34 m(3)7.3 x 10-35 m(4)1.4 x 10-34 m

26.
What is the energy of a photon with the frequency of 5.0 x 1015 Hz?


(1)1.5 x 1024 J(2)7.5 x 1048 J(3)3.3 x 10-18 J(4)2.0 x 10 -16 J

27.
Which transmits the energy in a light beam?


(1) protons (2) neutrons (3) electrons (4) photons

28.
As the wavelength of a ray of light increases, the momentum of the photons of the light ray will


(1) decrease  (2) increase  (3) remain the same

29.
All of the following particles are traveling at the same speed. Which has the greatest wavelength?


(1) neutron (2) electron (3) proton (4) alpha particle

30.
In the Rutherford scattering experiment, metal foils were bombarded with


(1)beta particles (2)alpha particles (3)neutrons (4)protons

31.
The mass number of an alpha particle is


(1) 1  (2)  2  (3)  3  (4)  4

32.
If only the intensity of the incident light is increased as the frequency is kept constant, the maximum kinetic energy of the emitted photoelectrons


(1) decreases  (2)  increases  (3) remains the same

33.
A photon having an energy of 15.5 eV is incident upon a hydrogen atom in the ground state. The photon may be absorbed by the atom and


(1) ionize the atom


(3) excite the atom to n=2


(2) excite the atom to n=3
(4) excite the atom to n=4

34.
As the wavelength of a visible light beam is increased from violet to red, the speed of the light in a vacuum


(1) decreases  (2)  increases  (3) remains the same

35.
What is the energy of the light emitted when an electron moves from level n=3 to n=2?


(1)1.9 x 10-19 J(2)2.4 x 10-19 J(3)3.0 x 10-19 J(4)5.4 x 10-19J

36.
Which statement best describes a proton that is being accelerated?


(1) It produces electromagnetic radiation.


(2) The magnitude of its charge increases.


(3) It absorbs a neutron to become an electron.


(4) It is attracted to other protons.

37.
The omega () particle is made up of 3 strange quarks. It is


(1) a baryon with charge +1 e (3) a baryon with charge -1 e 
(2) a meson with charge +1 e 
(4) a meson with charge -1 e

38.
Which of the following particles is NOT made of quarks?


(1) proton  (2) electron
(3) pion (4) neutron

39.
Which of the following CANNOT be the charge on a meson?


(1) 1 e
 (2) 3 e
(3) 0 e 
(4) -1 e

40.
A baryon contains at least one charm quark. Which may NOT be its electric charge? 


(1) +2 e 
(2) +1 e
(3) 0 e 
(4) -1 e

41.
What is a possible charge for a baryon, but not for a meson?


(1) +2 e
(2) +1 e
(3) 0 e 
(4) -1 e

42.
How many quarks are there in an alpha particle?


(1) 3
(2) 4
(3) 8   
(4) 12
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Which combination of quarks would produce a neutral baryon?

[image: image6.wmf][image: image7.wmf]

Base your answers to questions 44 and 45 on the following information. When an electron and its antiparticle (positron) combine, they annihilate each other and become energy in the form of gamma rays.
44.
The positron has the same mass as the electron. Calculate how many joules of energy are released when they annihilate. [Show all work, including the equation and substitution with units.]

45.
What conservation law prevents this from happening with two electrons?
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