Electromagnetic Radiation and Atomic Spectra Past Paper Questions

Multiple Choice
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Extended Answer
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Using information from the Data Booklet
which one of the following metal salts will
emit radiation of the highest frequency when
placed in a Bunsen flame?

A

B
c
D

Copper(ID) sulfate
Potassium chloride
Barium chloride

Lithium sulfate
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Which of the following lists electromagnetic radiation bands in order of increasing
wavelength?

Xeray, infrared, ultraviolet, radio

Infrared, ultraviolet, X-ray, gamma

Ultraviolet, visible, infrared, radio

Radio, infrared, visible, gamma
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Atomic spectroscopy is a useful analytical tool for identifying and quantifying the elements present
ina sample. It also provides information about atomic structure.

(a) When a high voltage is applicd to a lamp filled with helium gas, a line of red light, wavelength
706nm, is observed through a spectroscope.

(i) Explain how the line of red light is produced.




image9.png
(if) Caleulate the energy, in kJ mol™", associated with this
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Colorimetry is not used to determine potassium content because potassium ions are not
coloured. The concentration of potassium ions in a compound can be determined using
atomic absorption spectroscopy at a wavelength 405 nm.

Calculate the energy, in kJ mol”, of this radiation,
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Chlorine is a versatile element which forms a wide range of compounds.
(@) One example of a compound containing chlorine is vanadium(V)
chloride. It reacts vigorously with water forming a blue solution.
The blue solution absorbs light of wavelength 610 nm.
Calculate the energy, in kJ mol”", associated with this wavelength.
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Many of the paints used by artists contain cadmium compounds.

The presence of cadmium in a paint sample can be detected by atomic
emission spectroscopy.

@ () Explain how a line is produced in an emission spectrum.

(i) Explain why there is a series of lines at discrete wavelengths in the
emission spectrum of cadmium.

(b) The cadmium emission spectrum has a line at 644nm.
Calculate the energy, in k) mol”!, associated with this wavelength.
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In 2002, astronomers observed a red giant star flash 10000 times brighter
than normal. ts electromagnetic spectrum revealed an intense crimson red
line, wavelength 670-7 nm.

(a) Identify an element present in the red giant star that could be
responsible for this intense crimson red line in the emission spectrum.

(b) Explain how the line of red light is produced.

(©) Calculate the energy, in kJmol-", associated with this wavelength.
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Atomic spectroscopy is a useful analytical tool for identifying and quantifying
the elements present in a sample. It also provides information about atomic
structure.

(2) When a high voltage is applied to a lamp filled with helium gas, a line of
red light, wavelength 706 nm, is observed through a spectroscope.

Calculate the energy, in k) mol ', associated with this wavelength.
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The colour of a highly concentrated ionic
solution which absorbs light only in the ultra-
violet region of the electromagnetic spectrum
A red

B black
C violet
D

colourless.
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The energy associated with a photon of
electromagnetic radiation is

A independent of the frequency

B proportional to the frequency

C  inversely proportional to the frequency
D

proportional to the square of the
frequency.
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In  absorption spectroscopy, as  the
concentration of an fon in solution increases,
there is an increase in the

A wavelength of radiation absorbed

B frequency of radiation absorbed

€ intensity of radiation absorbed
D

intensity of radiation transmitted.
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The energy, in kJmol!, corresponding to
light of wavelength 501 nm is

A 199x107

B 600
c 239

D 239x 10
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Which of the following lists electromagnetic
radiation bands in order of increasing
frequency?

A

B
c
D

Ultraviolet, visible, infra-red, radio
Radio, infra-red, visible, ultraviolet
Radio, microwave, ultraviolet, visible

Visible, ultraviolet, X-ray, microwave




