QUESTION TWO: SPECTRUM FROM STARS

Stars usually emit a continuous range of wavelengths of light from their surface. However, :
stars are surrounded by clouds of gas containing hydrogen which absorb some colours.

(@) The diagram below shows of some of the energy levels for hydrogen gas. Draw
arrows on the diagram showing all possible transitions resulting from the |

absorption of light.
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(b) Use the Bohr model of the hydrogen atom to explain why only some specific |

colours of light are absorbed by the gas.
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A star surrounded by a cloud of hydrogen gas has an absorption line at the infra red | 0
frequency of 2.34 x 10' Hz. This line is due to atoms in the n = 3 state absorbing a photon. |

(c)  Calculate the final state (n) of the atom-efiter it absorbs this photon. iy
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(d) Calculate the longest wavelength Of Iight that is absorbedJoy a hydrogen atom in the

n = 3 state. ;
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NZIP 2008
QUESTION TWO: ATOMIC SPECTRA

(a)  Explain what is meant by the term “excitation energy”.
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The diagram below shows three energy levels A, B and C within an atom.
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(b)  On the above diagram draw all possible transitions between these three energy

levels that would result in photon emission.

(c)  Between which two levels would the transition result in a photon with the smallest |

wavelength? Explain your answer.
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(d)  Whatis an absorption spectrum? Explain how it is produced
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(e) Use the lnformatlon given in the above diagram to calculate the wavelength of the |
light emitted when an electron falls from level A to C. '

Speed of light, c = 3.00 x 108 ms™
Planck’s constant, h = 6.626 o g
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NZIP 2005
QUESTION ONE:
Atomic Hydrogen Discrete Spectra
Lyman series Balmer series Paschen series
S=1 S=9 S=3
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The above diagram represents a photograph of three series of discrete line spectra emitted
by atomic hydrogen.

(a) Describe a line spectrum
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(b)  Explain what is meant by a discrete spectrum by comparing it to a white light
spectrum.
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(c)

The arrow in the above diagram indicates the second line of the Paschen series.

Using the calibrated scale, write down the value of the wavelength of this line in S/ |

units (1 nm = 10°m).
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(d) By selecting a suitable formula, calculate the wavelength of the second line of the
Paschen series (Rydberg's constant = 1.097 x 10" m™).
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(e) Give a precise description of the nature of the energy emitted by the second line of the

asghen series.
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QUESTION THREE:

electron
jump

The diagram shows the Rutherford-Bohr model of the hydrogen atom.

(a)  Describe what is happening in the diagram

A/ 1“'"00!‘"“ M"L‘-l\ MJOM 'S |umﬁ'uq -Eow\ﬁl\ ¢.f
SL)'G- {o“ouu‘ orLl' ns§s Y | loucl" s'l'a-.ﬁ. (qrou-cl v\ﬂ)
/Ll— em.r-\-\ ‘“A-l. c.luA-bn ‘osu i w\a‘t\w‘ '“\Q AP 3 Q\A\M |

s fhine.

90522 « Demonstrate understanding of Atoms, Photons and Nuclei * Assignment 2 NZIP 2008, 2007, 2006, 2005




(b)
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This diagram shows an energy level diagram fro the allowed states of the electron in
the hydrogen atom. The energy E is given in the units of electron-volts (eV).
Calculate the energy in Sl units of the photon emitted for the electron jump shown in
the diagram of 3 (a) above.

(Charge on the electron e = 1.602 x 19™"° C).

Energy Level Diagram
EeV)

o R e S

!

nni
(.\34-‘-018

,I||i§|I]illl[llililiil“iiil||HIIIiili[ll[%II!IEIH[EHIFEII]!NIII%il]Iﬁ|||Hl|]II§|lIIiIIlI}|§II§]iiIIIiiII|HEIlI%§I|HE

i *ErE A€ - (1316 o (+ 602010

=2.098( .10 "5

0
e
4
4
<
st |
|
f"\
&
.
<
~

A/ correet AE in eV N\/ corre.o}'.lf e Y

90522 « Demonstrate understanding of Atoms, Photons and Nuclei » Assignment 2 NZIP 2008, 2007, 2006, 2005

+13.1eV =210x 107 (3¢

Asses
sor's
use
only



