Isotope Data Lab – Answer Key


Question 1


[image: image1]

Question 2


[image: image2]
The average mass is 118.5489 (compared to 118.7 reported on the periodic table).

Question 3


[image: image3]
The average mass of Topicium is 37.33404855.

Question 4



[image: image4]
a) the average mass of  the element is 32.06438908.

b) The element is sulphur.  This is based on 1) the similarly of the calculated average mass and the accepted value from the periodic table (32.1). Also, the 4 isotopes of sulphur (from the data base) have the same abundances as that shown on the graph (~ 95.0%, 0.8%, 4.2%). 
IB key idea:

 if you are asked to support your reasoning you MUST give as much proof as possible. Often the proof is worth many more marks than the correct statement.

Question 5
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IB key idea:

 if you are asked to support your reasoning you MUST give as much proof as possible. Often the proof is worth many more marks than the correct statement.

Question 6
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SuperChallenge 2
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Q1. Use your database skills to find,�
�
�
�
a) the heaviest single isotope element.�
�
�
�
Thorium�
Th(232)�
232.038054�
100.000�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
b) the isotope that has the mass closest to 100.�
�
�
Mo(100)�
99.907473�
�
�
�
�
�
�
�
�
�
�
c) the only isotope with a mass that is EXACTLY a whole (integer) number.�
�
**hint: make sure you are searching in "values"!�
�
�
Carbon�
C(12)�
12.000000�
98.900�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
d) suggest a reason why the isotope in question 1c is an integer value.�
�
We DEFINED the relative atomic masses of elements by�
�
assigning a value of 12 to the carbon-12 isotope.�
�
�



Q2. Calculate the average mass of tin, given the isotopic data below.�
�
�
�
�
�
�
�
�
Element�
Isotope�
Mass�
Abundance�
abundance/100�
�
�
Tin�
Sn(112)�
111.904826�
0.970�
0.0097�
1.085476812�
�
 �
Sn(114)�
113.902784�
0.650�
0.0065�
0.740368096�
�
 �
Sn(115)�
114.903348�
0.360�
0.0036�
0.413652053�
�
 �
Sn(116)�
115.901744�
14.700�
0.147�
17.03755637�
�
 �
Sn(117)�
116.902954�
7.700�
0.077�
9.001527458�
�
 �
Sn(118)�
117.901607�
24.300�
0.243�
28.6500905�
�
 �
Sn(119)�
118.903310�
8.600�
0.086�
10.22568466�
�
 �
Sn(120)�
119.902199�
32.400�
0.324�
38.84831248�
�
 �
Sn(122)�
121.903440�
4.600�
0.046�
5.60755824�
�
 �
Sn(124)�
123.905271�
5.600�
0.056�
6.938695176�
�
�
�
�
�
�
�
�
�
�
�
Average mass (sum) =�
118.5489218�
�



Q 3.  Using the data from the graph, calculate the average mass of the Topicium element.�
�
�
�
�
�
�
Mass�
Abundance %�
Abundance/100�
�
�
33.90449�
2.531�
0.02531�
0.858122642�
�
34.905668�
6.689�
0.06689�
2.334840133�
�
35.904566�
7.85�
0.0785�
2.818508431�
�
36.905816�
11.23�
0.1123�
4.144523137�
�
37.905236�
71.7�
0.717�
27.17805421�
�
�
�
�
�
�
�
Average mass (weighted sum)�
37.33404855�
�



Q4. a) Calculate the average mass of the element shown in the graph to the right.�
�
b) Identify the element based on its mass spectrum. Defend your reasoning.�
�
Mass�
Abundance %�
Abundance / 100�
�
31.972072�
95.02�
0.9502�
30.37986281�
�
32.971459�
0.75�
0.0075�
0.247285943�
�
33.96786�
4.21�
0.0421�
1.430046906�
�
35.967079�
0.02�
0.0002�
0.007193416�
�
�
�
�
�
�
�
average mass (weighted sum)�
32.06438908�
�



Q 5. You analyse a sample of material that contains TWO elements, it's spectrum is shown on the right.�
�
�
�
�
�
�
a) Deduce which two elements are present in the sample. Explain your reasoning.�
�
�
�
�
�
�
�
From graph:�
Mass�
Abundance %�
�
�
Element 1�
196.96656�
100�
�
�
�
Element 2�
189.959937�
0.01�
0.0001�
0.018995994�
�
�
191.961049�
0.79�
0.0079�
1.516492287�
�
�
193.962879�
32.9�
0.329�
63.81378719�
�
�
194.904785�
33.8�
0.338�
65.87781733�
�
�
195.964947�
25.3�
0.253�
49.57913159�
�
�
197.967879�
7.2�
0.072�
14.25368729�
�
�
�
Average mass (weighted sum)�
195.0599117�
�
�
�
�
�
�
�
The elements are Gold and Platinum based on average mass and isotope abundance (Pt), and the presence of a single isotope (Au)�
�
�
�
�



Q 5. You analyse a sample of material that contains an unknown number of elements.�
�
The spectrum is shown on the right.�
�
�
�
�
a) How many elements are in your sample? Explain your reasoning.�
�
�
�
�
�
�
�
�
Approximate abundances�
5�
�
�
�
�
�
�
92�
�
�
�
�
�
�
2�
�
�
�
�
�
�
100�
�
�
�
�
�
�
68�
�
�
�
�
�
�
31�
�
�
�
�
�
�
�
�
�
�
�
�
~ total %�
298�
�
�
�
�
�
�
�
�
�
�
�
 This is almost 300 %, which suggests that there are 3 elements in Sample 3.�
�



In all the previous samples, the sample studied was either made up of 100% of a single element, or the elements were present in 1:1 proportions (like NaCl or MnO).�
�
Pick two elements and combine them in a 2:1 or 3:1 mixture.  Make a chart of the resulting mass spectrum.�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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Developed by W. Topic, 2008


