Student Name: ________________________________________________ Pd. ____ Date: __________

Activity
Chemistry 1A Final Exam Review SOLUTIONS
Electrons & Quantum Numbers

For the elements whose symbols are given, determine the quantum numbers.  For the elements with the quantum numbers given, determine the element and write the symbol. 

	Symbol
	n
	l
	ml
	ms

	Br
	4
	1
	0
	-½

	Pr
	4
	3
	-2
	+½

	Ir
	5
	2
	-1
	-½

	Lr
	5
	3
	3
	-½

	Symbol
	n
	l
	ml
	ms

	Na
	3
	0
	0
	+½ 

	Pd
	4
	2
	0
	-½

	Cl
	3
	1
	0
	-½

	Xe
	5
	1
	1
	-½


Write electron configurations for the following elements and ions.  For elements marked with an asterisk (*), write the condensed (noble gas) notation.

	W
	1s22s22p63s23p64s23d104p65s24d105p66s25d44f14

	*Cl1-
	[Ne]3s23p6

	Sr2+
	1s22s22p63s23p64s23d104p6

	*I
	[Kr]5s24d105p5

	Al+3
	1s22s22p6

	Cs
	1s22s22p63s23p64s23d104p65s24d105p66s1

	Cn*
	[Rn]7s26d105f14

	I-1
	1s22s22p63s23p64s23d104p65s24d105p6

	Pm
	1s22s22p63s23p64s23d104p65s24d105p66s25d14f4

	Ag
	1s22s22p63s23p64s23d104p65s14d10


For each of the following sets of quantum numbers, determine if they represent a legitimate element.  If they do, indicate the symbol of the element.  If not, circle the numbers that make the numbers unacceptable.

	Symbol
	n
	l
	ml
	ms

	H
	1
	0
	0
	+½ 

	
	2
	2
	0
	-½

	
	4
	3
	2
	1

	Na
	3
	0
	0
	-½

	
	6
	4
	-1
	+½

	Symbol
	n
	l
	ml
	ms

	Pt
	6
	2
	1
	-½

	
	4
	-1
	-2
	+½

	
	4
	0
	1
	+½

	
	3
	1
	+½ 
	-½

	Ar
	5
	1
	1
	-½


Periodic Trends

Answer the following questions on a separate sheet of paper.

1. Explain the concepts of nuclear charge and effective nuclear charge in terms of penetration and shielding.  Be sure to include the effects of these phenomena.

Nuclear charge is simply the number of protons in an atom. Effective nuclear charge is the net effect (the penetration) as felt by the valence electrons after all of the core electrons cancel out some of the nucleus’s attractive effects (by repelling the valence electrons) – this is the shielding effect.

2. Explain why any atom in a group is larger than all of the atoms above it in the same group.

All of the atoms in a group are larger than the ones above simply as a result of the addition of a complete, full electron energy level, which contains a large amount of empty space.

3. Explain why the first ionization potential of sulfur is slightly lower than the first ionization potential of phosphorus.
Phosphorus is a p3 element, and so had three unpaired electrons in its p valence shell.  The addition of a fourth electron to the p shell results in one set of paired electrons. The energy required to pair those electrons is called coupling energy, and that small amount of energy makes the paired electrons slightly higher energy than their unpaired counterparts, making them slightly easier to ionize.

4. Which atom is more metallic, zinc or silver?  Explain.

Silver.  Metallic character is defined as the element’s ability to easily lose an electron.  Atoms lower on the table have more, shells, increasing their radius and reducing the influence of the nucleus on the outermost electrons.  Atoms further to the left have a smaller Zeff, also reducing the influence on the outermost electrons.  The combination of these two factors results in a more easily removed electron for any atom close to the left and bottom of the table.

5. An element with the atomic number 119 is synthesized in a lab.  Describe the atom in terms of known trends, and cite 6 specific properties of this element. 

· Large atomic radius

· Low ionization potential

· Low effective nuclear charge
· Very metallic

· Low electronegativity

· Low electron affinity

6. In a large atom with many protons, would it be easy or difficult to remove a 1s electron?  Explain.

Very difficult – the 1s electron would be very close to a large nuclear charge, and there would be no electrons between it and that nucleus to shield that electron.  For example, a 1s  in uranium, which has an atomic number of 92, would feel the pull of all 92 protons – a very strong pull, indeed.
7. Indicate the smallest of the following atoms and explain your answer:  Na, Si, S, Ar

Argon – it has the largest Zeff and therefore the greatest pull on its electrons, causing them all to pull in a litter closer and reduce the radius. 

8. Indicate the  most electronegative element and explain your answer in terms of the trends:  Bi, Sb, As, P 

Phosphorus – it has the smallest radius, meaning that electrons from other atoms can get relatively close to its nucleus and be most subject to their influence.

9. Write the electron configurations for the elements in Argon’s isoelectronic series from -3 to +3.

P
1s22s22p63s23p3
S
1s22s22p63s23p4
Cl
1s22s22p63s23p5
Ar
1s22s22p63s23p6
K
1s22s22p63s23p64s1
Ca
1s22s22p63s23p64s2
Sc
1s22s22p63s23p64s23d1
	CDAB
	ERH
	FQK
	GSI
	YXJ
	NLW
	UPZ
	MVOT

	A
	
	O

	B
	E
	F
	I
	X
	N
	P
	V

	C
	R
	K
	S
	J
	W
	U
	M

	D
	H
	Q
	G
	Y
	L
	Z
	T


Using the following list of clues, place each element in its proper position on the periodic table.  The letters bear no similarity to the actual symbols for the elements.  The truncated periodic table above shows only the first four periods of the representative elements and the noble gases.  Hint – place each group in its proper position first, and then arrange the elements in each group.

CLUES
1. The following elements are grouped together into families:  ERH, GSI, NLW, FQK, CDAB, UPZ, YXJ, and MVOT.

2. C is a more reactive metal than A and B.

3. Q forms an oxide with oxygen in the following manner: Q2O3
4. B is used as a medication for manic depression (bipolar disorder).

5. T has the highest mass on the periodic table.

6. Z is a liquid.

7. J is a non-metal that was originally extracted from urine.

8. F has three valence electrons on the third energy level and can be found in the kitchen.

9. G has a higher electron affinity than both Y and K.

10. S is a semi-metal that is used in the manufacturing of computer chips.

11. D is the largest atom of the periodic table.

12. N has a smaller 1st ionization energy than P or X.

13. V does not have an electronegativity value.

14. Y is more dense than J and X

15. Q has a smaller ionization energy than E.

16. W has a greater effective nuclear charge than L but less than N.

17. H reacts with water to form a white, milky base solution and hydrogen gas.

18. A is an element which can form both an anion and cation.

19. S loses all of its 3rd shell electrons to form a +4 charge.

20. P is the most electronegative element on the periodic table.

21. O is lighter than air and has the lowest melting point of all the elements.

22. U has a more negative electron affinity than both M and W.

23. R is larger than E but smaller than H.

24. G is named after a country in Europe.

25. N is the only member of its group that is a gas.

Lewis Structures & VSEPR Theory
For each molecule, draw a Lewis Structure and indicate formal charges.  Provide steric data (steric number, number of bonds, number of lone pairs, and whether or not the molecule experiences resonance), polarity data, and geometry data.
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Draw Lewis structures for each of the following resonance molecules.  Indicate which of the structures, if any, are the most likely to occur. 
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Intermolecular Forces
Draw Lewis structures for each of the following molecules and indicate if they interact with each other using London dispersion, permanent dipole, or hydrogen bonding forces.
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1. Rank the following molecules in order from strongest to weakest, in terms of the strength of their interactions with water.  Explain your answer.
NH3

NaCl

CH3Cl

CH​4

O2​

NaCl (ionic dipole), NH3 (hydrogen bonding), CH3Cl (molecular dipole),  O2 (LDF), CH4 (LDF)

Ionic dipoles are strongest, followed by hydrogen bonding, then dipole-dipole, then LDF ranked by molecular weight.
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2. Based on the structures of the compounds below, do you think they would soluble, slightly soluble, or insoluble in water?  Don’t forget about the properties of water that make it such a good solvent.  Not all of the atoms are labeled with their lone pairs, so look carefully!

	Ammonia
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Hydrogen bonding, very soluble
	Sucrose
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Many sites for hydrogen bonding (the –OH groups), very soluble.

	Penicillin
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Several lone pairs on oxygens, N-H and O-H for hydrogen bonding, reasonably soluble.
	Ethane
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Induced dipoles (London dispersion forces) only, minimally soluble.

	Cysteine
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Hydrogen bonding, very soluble.

	Benzene
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Induced dipoles (London dispersion forces) only, minimally soluble.


3. Indicate whether each of the following is a strong electrolyte, weak electrolyte, or a nonelectrolyte.  Explain each answer briefly.
a) Sodium fluoride


Strong electrolyte – soluble salt
b) Sucrose


Non-electrolyte – soluble molecular compound
c) Silver chloride


Weak electrolyte – minimally soluble salt
d) Sand


Non-electrolyte – insoluble ionic salt
e) Olive oil

Non-electrolyte – insoluble molecular compound
4. Draw a diagram indicating the hydrogen bonding interactions between at least two water molecules and at least three ammonia molecules.  Be sure to draw proper Lewis structures for each substance.
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Concentration & Dilutions
1. A solution is prepared by combining 3.20 moles of Sr(ClO4)2 with 2.35 liters of water.

a. What is the molarity of the solution?

b. What would be the molarity of the solution if the solution is diluted to a volume of  3.72 L?


a) 1.36 M
b) 0.86 M
2. A solution is prepared by combining 150 g of AgNO3 with 3.12 liters of water.

a. What is the molarity of the solution?

b. What would be the volume of the solution water were added until the molarity was 0.05 M?


a) 0.28 M
b) 17.47 L
3. A solution is prepared by combining 500 g of Na2C4H4O6 with 6.77 liters of water.

a. What is the molarity of the solution?

b. What would be the molarity of the solution if the solution is diluted to a volume of 12.0 L?


a) 038 M
b) 0.21 M
4. A solution is prepared by combining 1.50 moles of CaCl2 with 3.50 liters of water.

a. What is the molarity of the solution?

b. What would be the molarity of the solution if an additional 5.0 liters of water were added? 
5. A solution is prepared by combining 400.0 g of NaOH with 1.0 liter of water.

a. What is the molarity of the solution?

b. What mass of NaOH would be required to make 5.0 L of a 3.0 M solution? 
6. If a serial dilution of 25 mL to 125 mL of a 0.15 M NaOH solution is performed, what will the molarity of the fifth dilution?
0.0012 M
7. 123 grams of calcium chloride is used to prepare 1.00 L of solution.  If a serial dilution of 30 mL to 70 mL of the resulting solution is performed, what will the molarity of the third dilution?


0.084 M
Colligative Properties of Solutions
1. Calculate the boiling point elevation of a solution containing 259.7 grams of aluminum nitrate dissolved in 2.25 kg of water.


Kb = 0.512 C/m 


i = 4 (one Al3+ and 3 NO3-)


m = 0.54 m


ΔT = K  i  m  ====>  1.11 degrees C
2. Calculate the new freezing point of a solution containing 35 grams of carbon dioxide in 318.0 grams of water.


Kf = -1.86 C/m 


i = 1 (soluble molecular compund) 


m = 2.5  m


ΔT = K  i  m  ====>  -4.65 degrees C, new freezing point is -.465 degrees C
3. A solution, initially containing 134.5 grams of hydrochloric acid and having a total volume of 185 mL, is used to perform a serial dilution.  If 13 mL of the original solution is diluted to 51 mL each time, what is the concentration of the fourth dilution?

4. Water at 23 °C has a density of 0.993 g/mL.  If a 2.47 liter sample of water at this temperature is used to make a solution with a boiling point elevation of 2.45 °C, what mass of sodium acetate was required for the change?

