ATOMIC STRUCTURE WORKSHEET

Atomic Structure 1. Nucleus, Isotopes and Average Mass

1.	Which of the following statements is true?

(A)	neutrons and electrons have approximately the same mass
(B)	the atomic number represents the number of neutrons in an atom
(C)	the number of electrons is the same as the number of protons in a neutral atom
(D)	the number of electrons is the same as the number of neutrons in a neutral atom
(E)	the number of neutrons is the same as the number of protons in a neutral atom

2.	How many of each type of sub-atomic particles are contained in an atom of 110Cd?

(A)	110 neutrons, 48 protons, 48 electrons.
(B) 	48 electrons, 62 protons, 48 neutrons.
(C)	62 electrons, 62 protons, 48 neutrons.
(D) 	48 neutrons, 48 protons, 48 electrons.
(E)	62 neutrons, 48 protons, 48 electrons.

3.	In  which of these pairs do the atoms have the same number of neutrons?

i) hydrogen-3  and lithium-6       ii) carbon-14  and nitrogen-15      iii) 207Pb and 213Ra

(A)	  i), ii) and iii)			(B)	  ii) only		(C)	  ii) and iii) only
(D)	  iii) only			(E)	  None of these

4.	Consider the following four atoms and state which could be isotopes of each other:

Atom 1 has 22 protons in its nucleus
Atom 2 has a mass of 40 and contains 22 neutrons
Atom 3 has a mass of 40 and contains 20 protons
Atom 4 is an argon atom

(A)	atoms 1 and 2			(B)	atoms 1 and 3		(C)	atoms 2 and 4	
(D)	atoms 2 and 3			(E)	all are isotopes of each other

5.	A hypothetical element Q has two isotopes with the masses and abundances shown below.  If Q appeared in the periodic table, what would be its atomic mass?
Q isotope 1      31.163 amu        35.160%
Q isotope 2      34.296 amu        64.840%

(A)	  30.197			(B)	  33.195			(C)	  34.016
(D)	  35.221			(E)	  32.500

6.	The average atomic mass of Ga is 69.72.  Ga has 2 isotopes, 69Ga (isotopic mass = 68.93 amu, abundance 60.11 %) and 71Ga.	What is the isotopic mass of 71Ga?

(A)	71.22 amu			(B)	70.91 amu			(C)	69.96 amu
(D)	70.51 amu			(E)	70.99 amu
7.	Lithium forms compounds which are used in dry cells and storage batteries and in high-temperature lubricants. It has two naturally occurring isotopes, 6Li (isotopic mass = 6.015121 amu) and 7Li (isotopic mass = 7.016003 amu). Lithium has an atomic mass of 6.9409 amu. What is the percent abundance of lithium-6?

(A)	86.66%		(B)	46.16%		(C)	7.503%
(D)	6.080%		(E)	cannot be determined from this


Atomic Structure 1. Light and Hydrogen Spectra

8.	Select the arrangement of electromagnetic radiation which starts with the lowest energy and increases to the greatest photon energy?

(A)	radio, visible, infrared, ultraviolet
(B)	microwave, infrared, visible, ultraviolet
(C)	visible, ultraviolet, infrared, gamma rays
(D)	X-radiation, visible, infrared, microwave
(E)	microwave, ultraviolet, infrared, X-ray

9.	Which has these types of electromagnetic radiation arranged in order of increasing wavelength?

(A)	visible, ultraviolet, x-ray
(B)	radiowaves, visible, ultraviolet
(C)	ultraviolet, visible, infrared
(D)	x-ray, visible, ultraviolet
(E)	None of these

10.	Which of the following statements is false?

(A)	infrared has less energy than red light
(B)	violet light has a longer wavelength than ultraviolet
(C)	gamma rays have the highest frequency
(D)	X-rays have a longer wavelength than ultraviolet
(E)	green light is more energetic than yellow

11.	What is the wavelength of light that has an energy of 3.2 x 10-20 J given that c = 3 x 108 m/s and h = 6.6 x 10-34 Js?

(A)	3.85 x 1013 m			(B)	161,000 m		(C)	6,200 nm	
(D)	6.2 x 10-7 m			(E)	6.2 x 10-5 m

12.	Green light has a wavelength of 550 nm. What is the energy of a photon of green light in joules?

(A)	3.61 x 10-19 J			(B)	1.80 x 10-19 J		(C)	2.77 x 1018 J
(D)	3.64 x 10-22 J			(E)	1.20 x 10-23 J



Atomic Structure 3 and 4. Electron Configurations

13. 	Using carbon atom as an example, explain the 

(A) Aufbau Principle
(B) Hund’s Rule

14. 	Describe the two models of atoms, Bohr model and orbital model. What are the advantages and disadvantages of each of them?

15.	Where does the fireworks colour come from?


16.	Select the correct electron configuration for Te

(A)	[Kr]5s24d105p4			(B)	none of these		(C)	[Kr]5s25p64d8
(D)	[Kr]5s25d105p4			(E)	[Kr]5s24f14

17.	Select the correct electron configuration for Cu.

(A)	[Ar]4s24p63d3 			(B)	[Ar]4s24d9		(C)	[Ar]4s14d10	
(D)	[Ar]4s13d10			(E)	[Ar]4s23d9

18.	An atom has a valence shell electron configuration of s2p5. To which group in the periodic table does it belong?

(A)	transition metals 		(B)	alkali metals	 	(C)	halogens
(D)	boron group			(E)	noble gases

19.	How many unpaired electrons are there in a cobalt atom?

(A)	one				(B)	two			(C)	three
(D)	four				(E)	five



20.	Which of the following could represent a 1p orbital?




21. Write long and shorthand electron configuration for the following atoms. How many valence electrons are there? How many unpaired electrons are in valence shells?

(A)  Nickel
(B) Magnesium
(C) Selenium
(D) Silicon
(E) Copper 
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