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Chapter 8  Atoms on Display

Active Physics
900

Practice Test (continued)

17.  Two spheres have charges of +0.003 C and 
-0.005 C as shown in the diagram. The 
spheres are separated by a distance of 4 m. 

4 m

+0.003 C −0.005 C 

a)  Calculate the electrostatic force between 
the spheres.

b)  On the diagram, indicate the direction of 
the force on the negatively charged sphere 
due to the positively charged sphere.

18.  A lithium atom is composed of 3 protons and 
4 neutrons, and has a nuclear mass of 
7.0160 u. If the mass of a proton = 1.00728 u 
and the neutron mass = 1.00867 u, calculate 
the binding energy of lithium
a) in atomic mass units.  
b) in MeV.

19.  The diagram below shows some of the energy 
levels of hydrogen. An electron makes the 
transition from the n = 3 to the n = 1 level.

  

n = 5
n = 4

n = 3

n = 2

n = 1

-0.54 eV

-0.85 eV

-1.51 eV

-3.4 eV

-13.6 eV

a)  What is the energy of the photon emitted 
in eV?

b)  If 1 eV = 1.6 × 10-19 J, what is the photon 
energy in joules?

c)  What is the frequency of the emitted 
photon?

d)  What is the wavelength of the emitted 
photon?

20.   For the following atoms and decay schemes, 
write down the equation for the decay of the 
parent nucleus into the daughter nucleus and 
all other decay products.

a)  92
234 U  decays into thorium (symbol Th) by 
emitting an alpha particle. 

b)  15
34 P  decays into sulfur (symbol S) by 
emitting a negative electron. 

c)  What effect does doubling the mass of the 
sample have on the half-life of the sample?

21.  A sample of a radioactive element has a half-
life of 22 days. If the sample of the original 
material consists of 1 g, how long will it take 
until 0.37 g remains?

22.  A green laser (λ = 532 × 10-9 m) shines 
through a diffraction grating with a spacing 
between slits of 1.00 × 10-6 m onto a screen 
1.25 m away. What is the distance between 
the central and fi rst bright fringe?

23.  A photon whose energy is 1.2 × 10-18 J strikes 
a metal with a works function of 4.7 × 10-19 J. 
If the mass of the ejected electron is 
9.1 × 10-31 kg, what is the ejected 
electron’s speed?
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