4-1. 1

DEVELOPMENT OF A NEW ATOMIC MODEL (pg. 91)

1.  The Rutherford model of the atom was an improvement over 
     previous models but… 

2.  Since opposite charges attract, what prevented the negative 
     electrons from being drawn into the…

3.  A new atomic model evolved as a result of investigations into…
PROPERTIES OF LIGHT (pg. 91-93)

1.  During the early 1900’s, scientist found that light behaved as… 
    ●






●
2.  Visible light is a kind of…

3.  Electromagnetic radiation is a from of energy that exhibits…

4.  Examples of electromagnetic radiation are…
    ●






●

    ●






●

    ●






●
5.  The ELECTROMAGNETIC SPECTRUM makes up all of the... 

6.  All forms of electromagnetic radiation move at a constant speed
7.  3.0  x  108  m / s is consider lights…
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8.  The significant feature of wave motion is its repetitive nature, 
     which can be characterized by the measurable properties of…

9.  WAVELENGTH  ( ( )  is the distance between corresponding
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10.  The unit for wavelength can be…

      ●



●



●
11.  FREQUENCY  ( ( )  is defined as the number of waves that…

12.  Frequency is expressed in…
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13.  One wave / second is called a…

14.  Frequency and wavelength are mathematically…

      ●  C   = 





●  C is the…

      ●  ( is the…





●  (  is the…
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Name_________________________   Period_______   Date___________
SPECTRA OF VARIOUS EXCITED GAS ATOMS

A Qualitative Investigation

	TYPE

OF
	Colors Observed with 
	Draw a Representation of the Observed Line Spectrum

	GAS
	Unaided Eyes
	V        I        B        G        Y        O        R
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	NEON
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	CANDLE


	
	

	XENON


	
	

	KRYPTON


	
	

	IODINE


	
	

	          UNKNOWN # 1


	
	

	          UNKNOWN # 2


	
	


4-1. 3

THE PHOTOELECTRIC EFFECT (pg. 93)

1.  The PHOTOELECTRIC EFFECT refers to the emission of 
     electrons from a metal when… 

2.  Light was known to be a form of energy, capable of…

3.  Scientists couldn’t explain why the light had to be of a 
     minimum frequency in order for the…

LIGHT AS PARTICLES (pg. 93-94)

1.  Max Planck suggested that an object emits energy in small 
     specific amounts called…

2.  A quantum is the minimum quantity of energy that can be…

3.  QUANTUM MECHANICS is a mathematical explanation of 
     the electron arrangement of the atom based on electrons being 
     thought of as waves.

4.  Planck proposed a relationship between a quantum of energy 
     (the energy of a photon) and the frequency of radiation…

    ●  E   =   

    ●  E is the energy in…
    ●  (  is the …
    ●  h  is the fundamental physical constant known as…
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5.  In 1905, Albert Einstein introduced the idea that 
     electromagnetic radiation has a…

6.  The dual nature of electromagnetic radiation explains why…
    ●  WAVES of light are…
    ●  PARTICLES of light are like…

7.  Each particle of light carries a…

8.  Einstein called the particle like electromagnetic radiation a…

9.  A photon is a particle of electromagnetic radiation having…

10.  The energy of a particular photon depends on the…
       ●  E photon   =   

11.  Einstein explained the photoelectric effect by proposing that 
       electromagnetic radiation is absorbed by matter only in…

12.  The equation E  =  h ( corresponds to the minimum frequency.   

       If a photon’s frequency is below the minimum, then the…
13.  Electrons in different metals are bound more or less tightly, so 
       different metals require different minimum frequencies to 
       exhibit the…

4-1. 5

THE HYDROGEN-ATOM LINE-EMISSION SPECTRUM (pg. 94-95)

1.  The lowest energy state of an atom is its…

2.  A state in which an atom has a higher potential energy than it 
     has in its ground state is an…

3.  When an excited atom returns to its ground state, it gives off the 
     energy it gained in the form of…

4.  The amount of energy an excited atom gives off as it falls back 
     to its ground state or to a lower-energy state is a…

5.  The energy of this photon is equal to the difference in energy 
     between the atom’s initial state and its final state…

     ●  E photon   =   

6.  As a photon of energy is given off it emits a specific frequency 
     (and therefore specific wavelength, (  =  c / ( ) of…

7.  SPECTRA  is the light emitted when atoms are excited by heat 
     or electricity.

8.  CONTINUOUS SPECTRUM  is the spectrum produced when 
     white light is passed through a prism.

9.  LINE-EMISSION SPECTRUM of light is a series of specific 
     wavelengths (or bands) of emitted light resulting from atoms loosing
     energy in the form of a photon…not a continuous spectrum
10.  Additional series of lines were discovered in the ultraviolet and  
       infrared regions of the line-emission spectrum. They are known as 

      ●  LYMAN:                    ●  BALMER:                    ●  PASCHEN: 
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●  Calculations: Calculate the following and fill in the table 
                            on the front

     1.  Find the distance ( z ) from the diffraction grating 
          to the image of the spectral line using the following 
          equation:  z  =  √ x2  +  y2  

     2.  Find the sign of the angle of theta using the 
          following equation: sin θ  =  x  ÷  z
     3.  Find the wavelength ( λ ), in cm, using the following

          equation:  λ  =  d  x  sin θ,  where d = 1.9 x 10-4 cm
     4.  Compare the experimental and theoretical wavelengths and 

          calculate the percent error for each.

4-1. 6

BOHR MODEL OF THE HYDROGEN ATOM (pg. 96)

1.  Niels Bohr proposed a model of the hydrogen atom that linked 
     the atom’s electron with…

2.  According to the model, electrons can circle the nucleus only in
3.  The electron is in its lowest energy state when it is in the…

4.  The energy of the electron is higher when it is in orbits that are 
     successively farther from the…

5.  An electron can be in one orbit or another, but not…

6.  As atom falls back from the excited state, the electron drops to a 
     lower orbit and a photon is…

7.  EMISSION spectra is the result of the loss of a photon and can 
     be seen as bands of light

8.  ABSORPTION  spectra is a series of dark lines formed by the 
     absorption of light energy ( a photon of light).
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9.  The Lyman spectral series, for example, was shown to be the 
     result of electrons dropping from various high-energy levels to
