Exit Exam (WTritten Portion)

Name

Get at least 3/5 correct to pass.

1) A saturated aqueous solution of sucrose, C,,H,,0,, contains 525g of
sucrose (MW = 342) per 100g of water. What is the molecular ratio of
C2H2,0y, : HyO in this solution ?

2) What is the mass of 1 molecule of water in grams ?
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3) A 100 mL portion of 0.250 M Calcium Nitrate is mixed with 400 mL of
0.100 M Nitric acid solution. What is the final concentration of the Nitrate
ion ?
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4) At 20.0°C water has K,, = 6.807x10""°, What is the pH of pure water at
this temperature ?
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5) Calculate the change in enthalpy (in kJ per mole of CO,) for the
decomposition of sodium hydrogen carbonate according to the below
equation and provided standard enthalpies of formation.

2 NaHCO; — NaCOj) + HaOp,y + COy

AH’;(in kJ.mol'™)
NaHCO3(s) -947.7
N&2C03(s) -1130.9
H,0p  -241.8
COx) -393.5
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ABBREVIATIONS AND SYMBOLS | CONSTANTS
ampere A | Faraday constant F | molal m o
atmosphere atm | formula molar mass M | molar M R=8314Jmol K
atomic mass unit u | free energy G | molar mass M R=0.0821 L-atm-mol "K'
atomic molar mass A | frequency v | mole mol 1 F=96,500 C-mol"'
Avogadro constant N, | gas constant R | Planck’s constam h _ 0 4
Celsius temperature °C | gram g | pressurc P 1 F=96.500 J-\C -moll
centi- prefix ¢ { heat capacity C, | rate constant k N, =6.022 x 10** mol*
coulomb C | hour b | retention factor R " h=6.626x 107 Js
electromotive force E | joule J | second s c=2.998 x 10° m's™
cnergy of activation E, | kelvin K | temperature, K T o
enthalpy H | kilo- prefix k |time t 0°C=273.15K
entropy S | liter L |volt \Y 1 atm = 760 mmHg
equilibrium constant K | milli- prefix m
= —
EQUATIONS
E=E°- R—; InQ nK = [iH-IlJ-k constant II{-’fz- = —El[—!— - i]
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1 PERIODIC TABLE OF THE ELEMENTS 18
1A 8A
] 2
H 2 13 14 15 16 17 | He
1008 | 2A 3A__4A  SA 6A 1A |48
3 4 5 6 7 8 9 10
Li | Be B C N [¢) F | Ne
6941 | 9.012 1081 | 1201 | 1401 | 1600 | 19.00 | 20.18
11 12 13 14 15 16 17 18
Na Mﬁ 3 4 5 6 7 8 9 10 1 12 Al Si S Cl | Ar
22,9 4. 3B 4B 5B 6B B 8B 8B 8B 1B 2B 2698 | 2309 | 3097 | 3207 3545 | 39.95
19 20 | 2] 221 23| 24| 25| 26} 27 | 28| 29| 30| 31 32 33)] 34)] 351 36
K Ca| Sc | Ti VICr|Mn| Fe| Co| Ni ] Cu| Zn| Ga | Ge} As | Se | Br | Kr
30.10 | 4008 | 4496 | 47.88 | 5094 | 200 | 5494 | 5585 | 5893 | s58.69 | 63.55 | 6539 | €9.72 | 7261 | 74.92 | 7896 | 79.90 | 8380
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr | Nb | Mo| Tc | Ru | Rh Pd A,E, Cd| In Sn Sb | Te 1 Xe
4547 | 8762 | e8o1 | 9122 | 9291 ) o594 | om | 1oL | 1029 | 1e6a | 107D ] nza | 148 | 1187 | 1218 | 1226 | 1269 | 1313
55 56 | 57 21 3] 4] 15| 6] 17 ) 791 8 | 81 82 83 | 84 85 | 86
Cs| Ba| Laj| Hf { Ta| W | Re| Os | Ir Pt | Au | Hg Pb| Bi | Po | At | Rn
1329 | 1373 | 1389 || 1785 | 1809 | 838 ] 1862 | 1902 | 1922 | 1950 | 1970 | 2005 | 2044 | 2072 | 2090 | o9 | 10y | (222)
87 88 | 89 [J 104 | 105 106 | 107 | 108 | 109 | 110 | 141 | 112 114
Fr | Ra| Ac|l Rf | Db | § Bh | Hs | Mt
@3 | @6 | @nil esn | @ | o) | e | @ ]| @66 | e | e | em 2m
58] 59 | 60 | 61 62 | 63| 64| 65| 66 | 67 681 69 ] 70| 7
Ce| Pr | Nd| Pm| Sm| Eu| Gd| Tb| Dy | Ho| Er | Tm | Yb | Lu
1403 | 1409 | 1442 | qas) | 1504 | 1520 ] 1523 | 1589 | se2s | 1649 | 1673 | 1689 | 1730 | 1750
9 | 91 92 ] 93] 94| 95 9 | 97 | 981 99 | 100 ] 101 | 102 | 103
Th | Pa 1;131; Pul]Am | Cm| Bk | Cf | Es | Fm| Md | No| Lr
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Exit Exam (Written Portion)

Name X\  EXAM 44

Get at least 3/5 correct to pass.

1) A saturated aqueous solution of sucrose, C,H,,0,; contains 525g of
sucrose (MW = 342) per 100g of water. What is the molecular ratio of
C»H» 0y, : H,O in this solution ?
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2) What is the mass of 1 molecule of water in grams ?
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3) A 100 mL portion of 0.250 M Calcium Nitrate is mixed with 400 mL of
0.100 M Nitric acid solution. What 1s the final concentration of the Nitrate

ion ?
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4) At 20.0°C water has K, = 6.807x10™"". What is the pH of pure water at
this temperature ?
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5) Calculate the change in enthalpy (in kJ per mole of CO,) for the
decomposition of sodium hydrogen carbonate according to the below
equation and provided standard enthalpies of formation.

2NaHCO3(s] — N'd:(‘o_’.(s} + HEO(g} + COE(&:'

AH"; (in kJ.mol™)
NaHCO;, -947.7
Na,(Oyo  -1130.9
H,O, — -241.8
COny  -3935
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