City College, Chemistry Department

Chemistry 10301, sections T, T2, T3 Prof. T. Lazaridis
Second Midterm exam, Nov. 6, 2007

Name (last name first):
I.D. Number last 4:
Workshop leader:

Note: There are 7 questions in this exam (check both sides of the sheet).

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. The last sheet of this exam contains
information that may or may not be needed to answer these questions.

1. (20) a. (5) How many ml of stock solution are needed to make 320 ml of
1.5 M HNO; solution from 16 M HNO, stock solution?

b. (5) The solubility of DDT has been estimated as 5.0X10” g/100 g of
water. Express this solubility in parts per million.

c. (5) An average pair of human lungs contains about 3.5 L of air after
inhalation and about 3.0 L after exhalation. If the temperature is 37 °C and
the pressure is 1.0 atm, how many moles of gas will be present in the lungs
(a) after inhalation and (b) after exhalation? [assume ideal gas]

d. (5) Give the oxidation numbers of each element in the compound
KCrO,CL



2. (10) When an HCI solution was titrated against 0.09850 M NaOH, it was
found that 45.00 ml of the acid reacted with 40.10 ml of the base. What is
the molarity of the HCI solution?

3. (15) Using your datasheet, find the standard enthalpy of the following
reactions and indicate whether they are exothermic or endothermic:

2 Cu(NOy), (s) ---->2CuO (s) +4 NO, (g) + O, (g)

Hg (g) + HgCl, (s) ----> Hg,Cl, (s)

2KCIO; (s) ---->2KCl (s) + 3 O, (g)



4. (15) Use Hess's law to calculate the standard enthalpy of the reaction
CO, (g) + H, (g) -----> CO (g) + H,0 ()
from the following thermochemical equations

CO (g) + % 0, (g) ---> CO, (g) AH= -283.0 kJ
H, () +% 0,(g) -—> HO(®) AH°= -285.8 kJ
H,0 (g) --->H,0 (1) AH°= -44.0 kJ

5. (10) A 13.0 g sample of iron at 95 °C is dropped into 80.0 g of water at
15.0 °C. Using your data sheet, calculate the final temperature of the iron
and water mixture. Assume that no heat is lost to the surroundings.



6. (18) Use the solubility rules to predict whether or not a precipitation
reaction will occur when the following aqueous solutions are mixed. Write
the molecular and the net ionic equation for each reaction that does occur.
a) NaCl (aq) + Pb(NO,), (aq)

b) Fe,(SO,); (ag) + NaOH (aq)

¢) Na,CO, (aq) + BaCl, (aq)

7. (12) The thermochemical eq. for the combustion of carbon disulfide is:
CS, () + 30, (g)--->CO, (g) +2S0, (g) (aq) AH°=-1076.9 kJ

How many kJ of heat are released when 25.0 g of CS, is burned?






*Lanthanide
series
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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.



