Quantum/Periodic Trends Test Honors
Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.

1.
When metals form ions, they tend to do so by

	a.
	losing electrons & forming negative ions
	c.
	losing electrons & forming positive ions

	b.
	gaining electrons & forming positive ions
	d.
	gaining electrons & forming negative ions



2.
Which element is in Group 2 & Period 7 of the periodic table?

	a.
	manganese 
	b.
	magnesium
	c.
	radon
	d.
	radium



3.
Which atom has the largest radius?

	a.
	I
	b.
	F
	c.
	Br
	d.
	Cl



4.
Given the same conditions, which of the following Group 17 elements has the least tendency to gain electrons?

	a.
	bromine
	b.
	fluorine
	c.
	chlorine
	d.
	iodine



5.
Which of the following atoms will lose an electron most readily?

	a.
	Sr
	b.
	Rb
	c.
	K
	d.
	Ca



6.
In which of the following periods of the periodic table are transition elements found?

	a.
	1
	b.
	2
	c.
	3
	d.
	4



7.
Which compound contains an alkali metal and a halogen?

	a.
	CaS
	b.
	RbCl
	c.
	SrS
	d.
	MgO



8.
Which group of elements in the Periodic Table contains a metalloid?

	a.
	1
	b.
	7
	c.
	18
	d.
	13



9.
The element found in Group 13, Period 2 is

	a.
	B
	b.
	Mg
	c.
	Al
	d.
	Be



10.
Which of the following atoms has the lowest ionization energy?

	a.
	Cs
	b.
	Ca
	c.
	K
	d.
	Sr



11.
Which element in period 3 has the least tendency to lose an electron?

	a.
	sodium
	b.
	argon
	c.
	phosphorous
	d.
	aluminum



12.
Which electron dot symbol could represent a metalloid?

	a.
	      X
	b.
	      X
	c.
	    X
	d.
	    X



13.
As the elements in Group 1 are considered in order of increasing atomic number, the atomic radius of each successive element increases.  This is primarily due to an increase in the number of 

	a.
	electrons in the outermost energy level
	c.
	neutrons in the nucleus

	b.
	principal energy levels
	d.
	unpaired electrons



14.
Which group is represented by the electron dot symbol  X  ?

	a.
	16
	b.
	14
	c.
	15
	d.
	17



15.
The arrangement of the elements  in the present periodic table  is based on atomic

	a.
	number
	b.
	mass
	c.
	radius
	d.
	density



16.
Potassium forms an ion with a charge of

	a.
	+1 by gaining one electron
	c.
	-1 by gaining one electron

	b.
	-1 by losing one electron
	d.
	+1 by losing one electron



17.
The alkaline earth metal having the largest atomic radius is found in period

	a.
	6
	b.
	1
	c.
	7 
	d.
	2



18.
Which is the atomic number of an alkali metal?

	a.
	13
	b.
	10
	c.
	11
	d.
	12



19.
An atom that has an electron configuration of 1s22s22p63s23p64s23d5 is classified as a(n)

	a.
	transition metal
	b.
	alkali metal
	c.
	alkaline earth metal
	d.
	halogen



20.
The element in period 3 that has the lowest ionization energy is

	a.
	a metalloid
	b.
	an alkali metal
	c.
	an alkaline earth metal
	d.
	a halogen



21.
An atom of the element in period 2 group 14 has what total number of valence electrons?

	a.
	1
	b.
	2
	c.
	3
	d.
	4



22.
As the elements are considered from top to bottom of group 15, which sequence in properties occurs?

	a.
	metalloid metal    nonmetal
	c.
	metal metalloid    nonmetal

	b.
	nonmetal metalloid    metal
	d.
	metal nonmetal    metalloid



23.
Fluorine has the largest ____ of any element on the periodic table.

	a.
	number of electrons
	b.
	electronegativity
	c.
	atomic radius
	d.
	electron affinity



24.
Atoms found in the 5f block on the periodic table are called

	a.
	metalloids
	b.
	lanthanides
	c.
	actinides
	d.
	transition metals



25.
All gases are classified as

	a.
	metals
	b.
	nonmetals
	c.
	metalloids
	d.
	noble gases



26.
Which of the following elements is most reactive?

	a.
	Cs
	b.
	Sr
	c.
	B
	d.
	Al



27.
An element is found to be dull in color & not conduct electricity.  This element is most likely

	a.
	carbon
	b.
	magnesium
	c.
	calcium
	d.
	sodium



28.
Which of the following has the greatest electronegativity?

	a.
	lithium
	b.
	nitrogen
	c.
	boron
	d.
	oxygen



29.
Which element is most likely to form a negative ion?

	a.
	aluminum
	b.
	zinc
	c.
	fluorine
	d.
	arsenic



30.
Boron and Arsenic are similar in that they both

	a.
	have the same ionization energy
	c.
	are metalloids

	b.
	have the same atomic radius
	d.
	are in the same family of elements



31.
An element that has a high ionization energy and tends to be chemically inactive would most likely be

	a.
	a halogen
	b.
	an alkali metal
	c.
	a transition metal
	d.
	a noble gas



32.
As the elements of period 2 are considered from left to right there is a general decrease in

	a.
	ionization energy
	c.
	electronegativity

	b.
	metallic character
	d.
	the number of valence electrons



33.
Which element in period 3 is the most active metal?

	a.
	Magnesium
	b.
	Sodium
	c.
	Sulfur
	d.
	Chlorine



34.
Which sequence of atomic numbers represents elements with similar chemical properties?

	a.
	19,23,30,36
	b.
	3,12,21,40
	c.
	4,20,38,88
	d.
	9,16,33,50



35.
At standard conditions, which of the following substances is the best conductor of electricity?

	a.
	helium
	b.
	oxygen
	c.
	hydrogen
	d.
	mercury



36.
Which element within any given period of the periodic table would always have the lowest first ionization energy?

	a.
	an alkali metal
	b.
	a halogen
	c.
	an alkaline earth metal 
	d.
	a noble gas



37.
The most reactive nonmetal in a given period is a member of the

	a.
	nitrogen family
	b.
	oxygen family
	c.
	halogen family
	d.
	noble gas family



38.
The energy required to remove the most loosely bound electron from an atom in its gaseous phase is called

	a.
	electron affinity
	b.
	electronegativity
	c.
	binding energy
	d.
	ionization energy



39.
Which of the following is arranged in increasing atomic radius?

	a.
	Br,Cl,F
	b.
	As,Se,Br
	c.
	K,Na,Li
	d.
	F,O,N



40.
The part of the atom where the electrons will NOT be found is in the

	a.
	area surrounding the nucleus

	c.
	electron cloud

	b.
	nucleus
	d.
	orbitals



41.
An orbital that would never exist in the quantum description of an atom is


	a.
	3d
	b.
	7s
	c.
	6d
	d.
	3f



42.
Electrons in an atom that are in a state of higher energy than normal are called


	a.
	excited 
	b.
	ground 
	c.
	inert 
	d.
	Q-state



43.
What is the total number of electrons that can occupy the fourth energy level?

	a.
	4
	b.
	8
	c.
	32
	d.
	64



44.
The major difference between a 1s orbital and a 2 s orbital is that 

	a.
	the 2s orbital can hold more electrons

	b.
	the 2s orbital has a slightly different shape

	c.
	the 2s is at a higher energy


	d.
	the 1s orbital can have only 1 electron



45.
From the following elements, select the element in which two of the 3p orbitals are completely filled.
	a.
	silicon
	b.
	phosphorus

	c.
	sulfur
	d.
	chlorine



46.
How does the energy of an electron change when the electron moves closer to the nucleus?

	a.
	increases
	c.
	stays the same


	b.
	decreases
	d.
	increases then decreases



47.
What is the last orbitals being filled in the chlorine atom?


	a.
	3p
	b.
	3s
	c.
	4s
	d.
	4p



48.
How many ORBITALS exist on the 3rd energy level?

	a.
	9
	b.
	3
	c.
	32
	d.
	16



49.
An atom has the electron configuration 1s22s22p63s23p5.  The electron dot symbol for this element is      
	a.
	        X
	b.
	        X
	c.
	        X
	d.
	        X



50.
Which element’s electron configuration ends with 4d3?


	a.
	V
	b.
	Nb
	c.
	P
	d.
	As



51.
Which of the following is the correct orbital notation for carbon?

	a.
	____     _____    _____  _____  _____

  1s            2s                     2p
	c.
	____     _____    _____  _____  _____

  1s            2s                     2p




	b.
	____     _____    _____  _____  _____

  1s            2s                     2p



	d.
	____     _____    _____  _____  _____

  1s            2s                     2p



52.
An atom emits light when it

	a.
	absorbs energy to becomes excited
	c.
	gains an electrons

	b.
	loses electrons
	d.
	returns to ground state from excited



53.
Of the following forms of electromagnetic radiation, which has the greatest energy? 


	a.
	radio waves
	b.
	orange light
	c.
	ultraviolet
	d.
	infrared



54.
In a hydrogen atom, which electron jump results in a photon (a packet of light) with the greatest energy?

	a.
	second to first
	b.
	sixth to second
	c.
	fourth to third
	d.
	fourth to second



55.
Applying Bohr’s atomic model, calculate the wavelength of the radiation emitted when an electron in a hydrogen atom makes a transition from the 6th energy level to the 3rd energy level.


	a.
	23541 nm
	b.
	236. nm
	c.
	1094 nm
	d.
	17.452 nm



56. 
A photon of light has a wavelength of 2.3 x 10-5m.  Determine the wave’s frequency.



a.  1.30 x 1013  Hz
b. 1304 Hz

c. 6.90 x 10-3 Hz
d. 7.67 x 10-14 Hz


   57.  A wave has a frequency of 7.2 x 1010 Hz.  Determine the wave’s energy.



a.  240 J

b. 9.20 x 10-45 J

c. 1.09 x 044 J

d. 4.77 x 10-23 Hz

Free Response - Answer the following questions on the back of your answer sheet.  Show your work for calculations!!
58.  An excited electron is strontium releases a photon of light with 2.90 x 10-19 J



a. Calculate the frequency of this wave.



b. Determine the wavelength of this wave.



c. What type of light is this wave?

59. Why is light released when a neon light is plugged in and turned on?

60. Write the noble gas configuration for Po

61. Explain why all the transition metals have 2 valence electrons.

FORMULAS:  

c = λf

c = 3.0 x 108





E = hf

h = 6.626 x 10-34
BONUS

1. Calculate the following answer and round to the correct number of significant digits.
                                   (0.0421  x  6300) / 5.40

2. What is the approximate mass of a proton?


A. the same as one electron


B. the same as one neutron


C. it has no mass


D. the same as one neutron and electron combined.

3. Determine the number of neutrons in thallium-206
