
Chemistry2000Spring2001SectionB Assignment1

Due: Thursday, Jan.18,10:50a.m.

Note: I’m not terribly fussyaboutsignificantfigures,but I will askthemarker to penalizeanswers
whichgiveeitheraridiculouslysmallor aridiculouslylargenumberof digitsrelativeto thenumber
of significantfiguresof thedata.

1. Calculatethe mole fraction of potassiumions in a solution madeby dissolving8.0g of
potassiumpermanganatein 250mL of water(measuredat 20

�
C). The densityof waterat

20
�
C is 0.99823g/mL. [6 marks]

2. A 1.697mol/L solutionof acetone(CO
�
CH3 � 2) in waterhasadensityof 0.9849kg/L.

(a) Calculatethemolality of thissolution.[8 marks]

(b) Calculatethemolefractionof acetone.[4 marks]

3. Supposethat, for a reactionA � 2B, the initial concentrationof A is 0.400mol/L. After
0.32s, theconcentrationof A hasdroppedto 0.382mol/L.

(a) Determinetheinitial rateof changeof theconcentrationof A from thisdata.[2 marks]

(b) Whatis theinitial rateof changeof theconcentrationof B? [2 marks]

4. In apairof initial rateexperiments,therateof a reactionincreasesby a factorof 9 whenthe
concentrationof areactantis increasedby a factorof 3, all otherfactorsbeingheldconstant.
Whatis theorderof thereactionwith respectto thisreactant?Briefly explainyourreasoning.
[3 marks]

5. In thereactionof ozonewith nitrogenmonoxideforming nitrogendioxideandoxygen,the
following initial ratedatahavebeenobtained:

Experiment [NO] (µmol/L) [O3] (µmol/L) d �NO2 ��� dt (µmolL � 1s� 1)
1 1 	 00 3 	 00 66	 0
2 1 	 00 6 	 00 132
3 1 	 00 9 	 00 198
4 2 	 00 9 	 00 396
5 3 	 00 9 	 00 594

(a) Determinetheratelaw andexplainyour reasoning.[8 marks]

(b) Calculatetherateconstant.[2 marks]

(c) Calculatethe rate of the reactionif �NO��
 1 	 30µmol� L and �O3 ��
 5 	 00µmol� L.
[2 marks]


