Practice Problems		Ionic & Metallic Bonding
Practice Test: Ionic & Metallic Bonding 

1.  	Which electron configuration would most likely represent an atom in the excited state?
	a) 1s22s22p53s1         b) 1s22s22p63s23p1          c) 1s22s22p63s23p2         d) 1s22s22p63s2

2.  	Which is the correct electron dot representation of an atom of sulfur in the ground state?. .
. .
:
. .
. .
:
. .
. 
. 
:
. 
. .

:
. 
. 
. 

	a)    S        b)    S        c)    S           d)    S	e)     S

3.  	A crystal of NaCl is held together by what type of bonds?
	a) covalent         b) coordinate covalent         c) hydrogen         d) ionic 

4.  	The element found in Group IIIA (13) and in Period 2 is:
	a) Be          b) Mg         c) Al          d) B

5.  	Element “M” has an electronegativity of less than 1.2 and reacts with bromine to form the ionic compound, MBr2.  Element M could be:
	a) Al          b) Na         c) Ca          d) K

6.  	In an experiment, the gram atomic mass of magnesium was determined to be 24.7 compared to the accepted value of 24.3, the percent error for this determination was:
	a) 0.400         b) 1.65          c) 24.7          d) 98.4

7.  	Which of the following compounds has the greatest ionic character?
	a) NO          b) KI          c) HCl         d) MgS

8.  	Elements in a group have similar chemical characteristics because of similar:
	a) nuclear configurations          	c) principal quantum numbers           
	b) outer electron configurations          	d) mass numbers

9.  	When fluorine reacts with a Group IA (1) metal, it becomes an ion with a charge of:
	a) -1          b) -2         c) +1          d) +2

10.  	Which substance is an ionic solid?
	a) Fe          b) HCl          c) Ne          d) LiCl

11.  	The greatest degree of ionic character would be found in a bond between Sulfur and 
	a) oxygen          b) chlorine          c) bromine          d) phosphorus

12.  	Which of the following elements has the lowest electronegativity?
	a) oxygen          b) fluorine          c) nitrogen         d) carbon     

13.  	The element with atomic number 10 has an electron configuration that is the same as
	a) Cl-         b) Cl          c) Na+         d) Na


14.  	In what region of the Periodic Table are electrons first being added to the d sublevel as atomic number increases?
	a) alkali metals        b) transition elements         c) non-metals        d) actinide series     

15.  	A neutral atom of an element has an electron configuration of 2-8-2.  What is the total number of “p” electrons in this atom?
	a) 6          b) 2          c) 10          d) 12

16.  	What is the total number of electrons in a Mg+2 ion?
	a) 24          b) 12          c) 10          d) 2

17.  	Which atom has the strongest attraction for electrons?
	a) Cl          b) F          c) Br          d) I

18. 	Which formula represents an ionic compound?
	a) H2O (l)          b) CCl4 (l)          c) NH3 (g)         d) NaCl (s)

19.  	Which substance exists as a metallic crystal at STP?   a) Ar     b) SiO2     c) Au     d) CO2

20.  	Which of the following does NOT promote an electron being gained by an atom?
	a) ionization energy     	c) non-metallic character     
	b) electronegativity     	d) electron affinity

21.  	Which one of the following statements is incorrect?	
	a) In a group, the atom with the largest volume has the lowest ionization energy.       
	b) Three half-filled p orbitals cause an increase in ionization energy.     
	c) Argon has a higher ionization energy than any other element in period 3.     
	d) Unstable atoms tend to have high ionization energies.    

22.  	By one definition, the smallest particle of a substance capable of independent existence or independent motion is the:    a) electron          b) ion          c) atom          d) molecule

23.  	Calcium iodide is ____ stable than (as) calcium.  
	a) more          b) less          c) equally          d) horse

For each of questions 24-26, select the letter of the electron configuration chosen from the list below which best answers the question.

	a. 1s22s22p5             b. 1s22s22p6             c.  1s22s22p63s1             d.  1s22s22p33p3

24.  	Which electron configuration shows the least reactive atom?
	
25.  	Which electron configuration shows an atom with the lowest ionization energy?

26.  	Which electron configuration shows an atom with the highest electronegativity?



Base your answers to questions 27-30 on the partial Periodic Table below
	Groups in the Periodic Table

	IA (1)
	IIA (2)
	IIIA (13)
	IVA (14)
	VA (15)
	VIA (16)
	VIIA (17)
	VIIIA (18)

	A
	
	
	
	E
	
	
	

	
	J
	
	D
	
	M
	
	R

	
	
	L
	
	
	
	G
	



27.  	Which two elements would be least likely to form a compound?
	a) A & G             b) D & G             c) J & M            d) L & R

28.  	Which two elements would form the most highly ionic compound
	a) A & G             b) D & M            c) J & G            d) L & M

29.  	What would be the probable formula for a compound formed from elements L & M?
	a) LM             b) LM3             c) L2M3             d) L3M2

30. 	Which element has the lowest melting point?
	a) G            b) J             c) R             d) D


31.	Give three important aspects of metallic bonding?


32.	Name & define five properties of metals.


33.	What is an alloy? (give classification of matter) Why do we use them?
		


ANSWER KEY

1.  	Which electron configuration would most likely represent an atom in the excited state?
	a) 1s22s22p53s1         b) 1s22s22p63s23p1          c) 1s22s22p63s23p2         d) 1s22s22p63s2
	An electron jumps to a higher energy level

2.  	Which is the correct electron dot representation of an atom of sulfur in the ground state?. .
. 
. 
:


	c)       S	S is in group VIA (2s2 2p4) … indicating valence and the # of dots

3.  	A crystal of NaCl is held together by what type of bonds?
	a) covalent         b) coordinate covalent         c) hydrogen         d) ionic 
	END > 1.7; Group IA and VIIA elements always form ionic compounds

4.  	The element found in Group IIIA (13) and in Period 2 is:
	a) Be          b) Mg         c) Al          d) B

5.  	Element “M” has an electronegativity of less than 1.2 and reacts with bromine to form the compound, MBr2.  Element M could be:
	a) Al          b) Na         c) Ca          d) K
	Bromine (group VIIA) has 7 valence e- and wants 1 e- to be stable; Therefore, a group IIA element must bond with it, giving Br and e-, and then needing another Br-.

6.  	In an experiment, the gram atomic mass of magnesium was determined to be 24.7 compared to the accepted value of 24.3, the percent error for this determination was:
	a) 0.400         b) 1.65   (O – A)/A x 100%    c) 24.7          d) 98.4

7.  	Which of the following compounds has the greatest ionic character?
	a) NO          b) KI    use END      c) HCl         d) MgS

8.  	Elements in a group have similar chemical characteristics because of similar:
	a) nuclear configurations          	c) principal quantum numbers           
	b) outer electron configurations          	d) mass numbers

9.  	When fluorine reacts with a Group IA (1) metal, it becomes an ion with a charge of:
	a) -1          b) -2         c) +1          d) +2
	F is in group VIIA; valence of 7, needing 1 e-.

10.  	Which substance is an ionic solid?
	a) Fe          b) HCl          c) Ne          d) LiCl
	END > 1.7; Group IA and VIIA elements always form ionic compounds; Fe and Ne are elements (not ionic compounds); HCl has an END < 1.7.

11.  	The greatest degree of ionic character would be found in a bond between Sulfur and 
	a) oxygen … use END         b) chlorine          c) bromine          d) phosphorus

12.  	Which of the following elements has the lowest electronegativity?
	a) oxygen          b) fluorine          c) nitrogen         d) carbon     
	Look at reference table 1, chart K

13.  	The element with atomic number 10 has an electron configuration that is the same as
	a) Cl-         b) Cl          c) Na+         d) Na
	Use periodic table to see charge and valence when bonding; Na+ takes on the [Ne] e- configuration.

14.  	In what region of the Periodic Table are electrons first being added to the d sublevel as atomic number increases?
	a) alkali metals        b) transition elements         c) non-metals        d) actinide series     
	Look at the periodic table

15.  	A neutral atom of an element has an electron configuration of 2-8-2.  What is the total number of “p” electrons in this atom?
	a) 6          b) 2          c) 10          d) 12
	Look at the periodic table for the valence.

16.  	What is the total number of electrons in a Mg+2 ion?
	a) 24          b) 12          c) 10          d) 2
	Mg+2 takes on the [Ne] e- configuration.

17.  	Which atom has the strongest attraction for electrons?
	a) Cl          b) F     Electronegativity         c) Br          d) I

18. 	Which formula represents an ionic compound?
	a) H2O (l)          b) CCl4 (l)          c) NH3 (g)          d) NaCl (s)
	END > 1.7; Group IA and VIIA elements always form ionic compounds

19.  	Which substance exists as a metallic crystal at STP?   a) Ar     b) SiO2     c) Au     d) CO2
	Look at periodic table. Au (gold) is a transition metal.

20.  	Which of the following does NOT promote an electron being gained by an atom?
	a) ionization energy     	c) non-metallic character     
	b) electronegativity     	d) electron affinity
	b, c, and d all refer to gaining electrons. I. E. is the energy needed to LOSE e-

21.  	Which one of the following statements is incorrect?	
	a) In a group, the atom with the largest volume has the lowest ionization energy       
	b) three half-filled p orbitals cause an increase in ionization energy     
	c) Argon has a higher ionization energy than any other element in period 3     
	d) unstable atoms tend to have high ionization energies    
	Metals (low I.E.) are also unstable until they fill their valence and bond.



22.  	By one definition, the smallest particle of a substance capable of independent existence or independent motion is the:    a) electron          b) ion          c) atom          d) molecule
	Ions lose e-; atoms contains e-, p+, and n; molecules contain atoms.

23.  	Calcium iodide is ____ stable than (as) calcium.  
	a) more - electrically neutral with full valence         b) less          c) equally          d) horse

For each of questions 24-26, select the letter of the electron configuration chosen from the list below which best answers the question.

	a. 1s22s22p5             b. 1s22s22p6             c.  1s22s22p63s1             d.  1s22s22p33p3

24.  	Which electron configuration shows the least reactive atom?  B (inert gas)
	
25.  	Which electron configuration shows an atom with the lowest ionization energy? 
	C alkali metal (Group 1A)

26.  	Which electron configuration shows an atom with the highest electronegativity?
	A (Fluorine)


Base your answers to questions 27-30 on the partial Periodic Table below
	Groups in the Periodic Table

	IA (1)
	IIA (2)
	IIIA (13)
	IVA (14)
	VA (15)
	VIA (16)
	VIIA (17)
	VIIIA (18)
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27.  	Which two elements would be least likely to form a compound?
	a) A & G             b) D & G             c) J & M            d) L & R … inert gas

28.  	Which two elements would form the most highly ionic compound
	a) A & G    use END         b) D & M            c) J & G            d) L & M

29.  	What would be the probable formula for a compound formed from elements L & M?
	a) LM             b) LM3             c) L+32M-23             d) L3M2

30. 	Which element has the lowest melting point?
	a) G            b) J             c) R  … it is a gas           d) D


31.	Give three important aspects of metallic bonding?
1. Electron Sea Model  e- are shared between nuclei
2. Delocalized e- hold metals together and create special properties.
3. Valence electrons are shared

32.	Name & define five properties of metals.

· Ductile — can be drawn into wires. 
· Malleable — hammered or pressed into shapes.
· Good Conductors of heat and electricity.
· Luster — shine; reflective
· Hard, strong

33.	What is an alloy? (give classification of matter) Why do we use them?

An alloy is a homogeneous mixture (solution) of two or more metals. The properties of an alloy are different from properties of the pure metals (synergistic effect).
Alloys are important because their properties are often superior to those of their component elements. 
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