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,:~ 1. Perform each calculation to the correct number of significant figures. 

~ (a) 1.10 X 0.5120 X 4.0015 + 3.4555 (5 pts)I: (b)(14.84 X 0.55) - 8.02 (5pts) 

iii 2. 
fp (a) Copper has two naturally occurring isotopes: Cu-63 with mass 62.9396 amu and a natural 

JJ~ abundance of 69.17%, and Cu-65 with mass 64.9278 amu and a natural abundance of 30.83%. 

Calculate the atomic mass of copper. (5 pts) 

(b) Calculate the amount of carbon (in moles) contained in a 0.0265-g pencil "lead." (Assume that 


the pencil "lead" is made of pure graphite, a form of carbon.) (5 pts) 


[1 mole =6.022 X 1023
] 


3. 
(a) What are the quantum numbers and names (for example, 2s, 2p) of the orbitals in the n = 4 

principal level? How many n = 4 orbitals exist? (5 pts) 

(b) Which figure represents a d orbital? (5 pts) 

4. 
(a) Write the orbital diagram for sulfur and determine its number of unpaired electrons. (5 pts) 
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(b) On the basis of periodic trends, choose the larger atom in N or Al (if possible). Explain your 

choices. (5 pts) 

5. 
(a) On the basis of periodic trends, determine which element in Nor 8i has the higher first 

ionization energy. (5 pts) 

(b) On the basis of periodic trends, choose the more metallic element from Ge or In. (5 pts) 

6. 

(a) Write the Lewis structure for XeF 2. (5 pts) 

(b) Assign formal charges to each atom in the resonance forms of the cyanate ion (OCN). Which 

resonance form is likely to contribute most to the correct structure of OCN"? (5 pts) 

A B c 

[ :g-C==N:]- [ :O=C=N:]- [:O==C-B:]­

7. 

(a) Predict the geometry and bond angles ofPCh. (5 pts) 

(b) Predict the geometry and bond angles of IC14"' (5 pts) 

8 

(a) Use oxidation states to identify the element that is oxidized and the element that is reduced in 

the redox reaction. (5 pts) 

(b) Write a molecular and net ionic equation for the reaction between aqueous HI and aqueous 

Ba(OHh. (5 pts) 

9. 

(a) Arrange these ionic compounds in order of increasing magnitude of lattice energy: 

CaO, KBr, KCl, 8rO. (5 pts) 

(b) Find /).}{rxn for the reaction: 

Use these reactions with known IJ.H values: 

C3HS(g) + 5 02(g) ) 3 COz(g) + 4 H20(g) AH = -1043kJ 

C(s) + Oz(g) ) C01(g) AH =-393.5 k] 

2 Hz(g) + 01(g) --+). 2 H20(g) AH = -483.6 k] 

(5 pts) 
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10. 

(a) An unknown gas effuses at a rate that is 0.462 times that of nitrogen gas (at the same 

temperature). Calculate the molar mass of the unknown gas in glmo!. (S pts) 

(b) Calculate the vapor pressure at 2SoC of a solution containing 99.S g sucrose (C12H22011) and 

300.0 mL water. The vapor pressure of pure water at 2SoC is 23.8 torr. Assume the density of water 

to be 1.00 glmL. (S pts) 
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Periodic Table 
~'Ry(Fo:' Helium! 

gerl 
2 

H He ' 
1.008 4.0026 

BOlOn Carbon Nitrogen·OxY!,}3n Fluorine -Neon""', 

5 I) 7 S 9 10 
BeN 0 F He 

10.81 12.011 14.007 15.999 18,998 20.180. 
-s"Alumi;-·SilieOO-···Phos. Sulfur ·Cnloiine"·Argori-· 

lum pnorus 
13 14 15 16 17 18' 
AI Sl P S Ct Ar 

26.982 28.085 30.974 32.06 35045 39.948 
¥._v--,.-~"-,-~=-¥~-1Xt"'7=..",.,...~~ 

Tita- Vana- Chrom· -Manga- -Iron Cobalt Nickel Copper Zinc Gallium Germa-' Arsenic 
..",~~.+~-~==..! 

Sele-SrOlnme Krypton' 
nlum dium ium nese nium nlum 
22 23 24 25 26 27 28 29 30 31 32 33 3435 36 
Ti V Cr Mfl Fe Co Hi CU In Ga Ge As Sa Bf Kr 

47.867 
'''~'''''''-' 

50.942 51,996 54.938 55,845 58.933 58,69:3 63.546 65.38 
~ 

69.723 72.630 74.922 78.971 19.904 83]~18, 
~.,. .,,~ -~....,.• ",~. .....~):;- ~~"'~d"~"'~"_'''_~;;'~'''''_;'::~''';;';':_-:':''';:_'_~_~~_'''"'~''~",~.",~",-",-,_,~ -~"-'_'_~....:~~.:.:;;;.;:;;..: =."..,-,-..,-:;,;:.:;;'~,,~-.-~-..,,;:.~- .....,,-...---'" ..-"tt-"--=-,-----""'''''''.-'"--~-,~...,,.~!... 

Zlrco· Niobium Molyb· Tech- Rothe- RIlIr Pallad- Silver Cad· Indium Tin ~ Tellur-iodifl'8 Xenon: 
nlom denum netium nium dium ium mium many tum 
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54; 
Zr Nb Mo Te: Ru Rh Pel Ag Cd In So Sb Te I Xe 

91.224 92.906 95,95 [98] 101.07 102.91 106.42 107.87 1'12.41 114.82 1'18.71 121]6 127.130126.:90 131.29, 
Hifnfum Tanta- Tung- --Rhe:"osmium-ii1dhlm PlatlnUm=sora .Mercury T~ iead BiSmuth""f;oio~-"AStdneRadOii-"i 

lum sten' nium nium 
72 13 74 75 76 77 78 79 80 81 82 83 84 85 86 
ill Th W ~ ~ ~ ~ ~ ~ n ~ m ~ M ~ 

178.49 180.95 183,84 186.21 190.23 192.22 195.08 196.97 200.59 204.38 207.2 208.98 [209] [2101 [222] 
~Ruffier~""Dub=""··;;·sea:'"·BoM~m"~;Has~'~'MeYf:""""barm:""''''Roen~~'''''Copei:';'''Nlilon:''"'Flerov:'''Moscov~""LiVef~"'Tenrress~"'dga~';"" 
fordrum nrum borgium sium nerium stadtlum genlum nidum ium ium ium molium ine nesson ' 

Hi4 '105 106 101 100 '!~9110 111 112 113 1'14 115 116 117 118 
Rf Db Sg 8h .'5 Mt Ds Rg Cil Nfl FI Me Lv Ts Og 

... 12fS!l. J~~t J2~J.. t2.!~I., .. [2701 J2781.... , [?~1J ... [?82.L. J2~?t .... [3~e.l ~~8~1[~~I.... J2.~31. ....j~~~l J2.9~L.i 

CefIurriPraseo::--Neo:'~'-Prome--"Sama':-'EufOP:-Ga:dOUn:Terbiuriit>ysprO:--'Hor.:-" Efblum "ffiulium"llter- 'lutetium 
dymium dymium thlum rlum ium lum slum mlum blum 

58 59 
Ce Pr 

140,12 140.91 
'fiiijum' 

60 61 62 63 64 66 67 70 
Nd Pm Sm Eu Go Dy Ho Vb 

144.24 [1451 150.36 151.96 .25 162.50 1 173..05 
-c~~. . ntum 

92 . 
'"IiiUSJ,3. 

, . 


