City College, Chemistry Department

Chemistry 10301, sections T, T2, T3. Prof. T. Lazaridis
Final exam, Dec 20, 2007

Name (last name first):
L.D. Number last 4:

Note: There are 18 questions in this exam. Fill in your answer in the blank space provided
immediately following each question. 1/2 point will be subtracted every time you report a
numerical result with an incorrect number of significant figures.

A Data Sheet with useful information is at the end.

1. (4) Write the names of the elements below next to their atomic symbols:
Ar

Al

S

Cu

2. (4) Write the molecular formula next to the names of the following compounds:
Sodium Nitrate

Barium Carbonate

Magnesium Sulfate

Potassium Hydroxide

3. (8) Balance the following chemical equations:

H,+ I, > HI

As + H, > AsH,

KCIO, > KCl + O,

K + HO > KOH + H,



4. (7) The equation for preparing chlorine gas from HClI is
4HCl(g) + 0O,(g) 22CL(g) +2H0 (g

How many kilograms of HCI are required to produce 1750 kilograms of Cl,?

5. (7) Chlorobenzene is prepared from benzene by the following reaction:

C.H; () + Cl, (g) 2 C,H,Cl (1) +HCI (g)
A 10.0-Kg sample of benzene treated with excess chlorine gas yields 10.4 Kg of
chlorobenzene. Calculate the percent yield of chlorobenzene.

6. (7) How many L of oxygen, measured at 0 °C and 1.00 atm, are required for the
complete combustion of 5.00 g of ethane (C,H)?



7. (7) Oxidation of ammonia gives nitric oxide and water:
4NH;(g) +50,(2) > 4NO(g) +6H,0(g) AH’=-905.4kJ

Use this equation and data from your data sheet to calculate the enthalpy of formation of
NO.

8. (7) 30.0 g of P,O,, is mixed with 75.0 g of water to form phosphoric acid:

a) (3) Which one is the limiting reactant?
b) (3) How many grams of phosphoric acid will form?



9. (4) Calculate the molarity of each of the following solutions:

a) (2) 45.0 g of NaCl in 250 mL of solution

b) (2) 40.0 g of H,SO, in 2.00 L of solution

10. (4) How many orbitals are there in

a) (2) the n=3 shell?

b) (2) the 3d subshell?

11. (4) Write an abbreviated (noble gas core) electron configuration for the following:

Si

Cl
Cd

3
Fe"

12. (2) Place the atoms B, K, Ga in order of increasing ionization energy.



13. (5) Draw the orbital diagram for the partially filled subshells of Cr.

14. (10) Draw Lewis structures that satisfy the octet rule for CO, CO,, and CO,™ and
predict the order of the C~O bond lengths (which molecule will have the shortest, the
longest, and the intermediate bond lengths).

15. (5) Use Lewis structures and the VSEPR method to predict the molecular geometry
and the bond angles of C10;



16. (5) Compare the shapes and bond angles of H,O and H,0".

17. (5) Write the structural formula for propene (C,H,), determine the hybridization of
each central atom, and estimate all bond angles.

18. (5) Give the oxidation number of each element in the following compounds:
a) XeOF,
2-
b) Sn(OH),
¢) PH,"

d) CuCl,>

e) CN'



DATA SHEET

Speed of light : 2.9979 X 108 m/s
Planck's constant : 6.626 X 10-34 Js
Ep =-2.179 X 10-18 J/n2

Mass of a proton: 1.67262 X 102 g

Mass of an electron: 9.10939 X 102 g
R=0.082058 L atm / (mol K) = 62.364 L torr / (mol K) = 8.3145 J / (mol K)

Substance AH{’, kJ/mol

NH, (g) -46.11
H20 () -241.8
NH,Cl (s)  -314.4
HCI () -92.31
C,H, (2) 52.26
C,H, (2) -84.68



*Lanthanide
series

tActinide
series

All atomic masses have been rounded off to four significant figures.

1A Periodic Table of the Elements 7A  8A
1 _ 17 18
1 . 1] 2
H | 2A= Current American usage »3A 4A 5A 6A | H | He
1008 2 * IUPAC notation =13 14 15 16 |1008!4.003
= 4 5 6 7 8 9 10
Li | Be B C N | O F | Ne
6.941/9.012 10.81|12.01| 14.01 | 16.00 | 19.00 | 20.18
11 12 131 14 | 15 16 | 17 18
Na | Mg | 3B 4B 5B 6B 7B<-——8B—=1B 2B | Al| Si| P | S | ClI | Ar
9299l2231] 3 4 5 6 7 8 9 10 11 12 |7.98(28.09)30.97|32.07|35.45|39.95
19 | 20 | 21 22 | 23 | 24 | 25 | 26| 27 | 28 | 29 | 30 | 31 32| 33| 34| 35 | 36
K| cal|Se| Ti| V |[Cr|Mn|Fe|Co| Ni|Cu|2Zn| Ga | Ge| As Se | Br | Kr
39.10 | 40.08 | 44.96 | 47.88 | 50.94 | 52.00 | 54.94 | 55.85 | 58.93| 58.69 | 63.55 | 65.39 | 69.72 | 72.61| 74.92 | 78.96 | 79.90 | 83.80
37 | 38 | 39 | 40 | 41 42 | 43 | 44 | 45 | 46 | 47 48 | 49 | 50 | 51 52 | b3 | b4
Rb|!Sr| Y | Zr [Nb|Mo| Tc |Ru |Rh | Pd |Ag | Cd | In | Sn | Sb | Te I | Xe
8547 | 87.62 | 88.91|91.22|92.91 | 95.94 | (99) | 101.1]102.9|106.4 | 107.9| 112.4 | 114.8| 1187 | 121.8] 127.6 | 126.9 | 131.3
55 | 56 | 57 | 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80 81|82 | 83| 84| 8 | 86
Cs | Ba|*La| Hf | Ta | W [Re |Os | Ir | Pt | Au | Hg | Tl | Pb | Bi | Po At | Rn
132.9|137.3| 138.9| 178.5 | 180.9 [ 183.9 | 186.2 | 190.2 | 192.2 | 195.1| 197.0 | 200.6 | 204.4 | 207.2 | 209.0 | (209) ] (210} | (222) |
g7 | 88 | 89 | 104|105 | 106 | 107 | 108 | 109 | 110 | 111 | 112
Fr | Ra |tAc| Rf |[Db [ Sg | Bh | Hs | Mt | § $
(223) | 226.0 | 227.0 | (261) | (262) | (263) | (262) | (265) | (268) | (269) | (272)

58 | 59 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 71

Ce | Pr{Nd|Pm|Sm|Eu|Gd|Tbh |Dy |Ho | Er |Tm | Yb | Lu

140.1 | 140.9 | 144.2 | (145) | 150.4 | 152.0 | 157.3 | 158.9 | 162.5 | 164.9 | 167.3 | 168.9 | 173.0 | 175.0

90 | 91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | 101 102 | 103

Th|Pa| U [Np|Pu|Am|Cm | Bk | Cf | Es | Fm  Md No | Lr

232.0 | 231.0| 238.0 | 237.0 | (244) | (243) | (247) | (247) | (251) | (252) | (257) | (258) | (259) | (260)

¢ The International Union for Pure and Applied Chemistry has not adopted official names or symbols for
these elements.



