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The Predictive Power of the Periodic Table

Use with textbook pages 104-105.

Use the following diagram representing Mendeleev’s periodic table to answer
questions 1 to 9.
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1. Why do think it is fitting for this tabular arrangement to be called a “periodic” table?

2. Mendeleev noticed trends and used columns and rows to organize the known
elements. From the table above, what can you infer about how Mendeleev arranged

the elements?

3. What do you think the white gaps in Mendeleev’s periodic table represent?

4. Mendeleev’s decision to leave these gaps made his pertodic table successful. What
made Mendeleev certain that he should leave gaps in his table?

5. Analyze Mendeleev’s periodic table. Describe the predictive power of his tabular
arrangement.
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6. Can you predict the atomic mass of the unknown element that is located between
Mo and Ru? Explain your answer.

7. Would you expect to see the unknown element that is between La and Ta to have

the same properties as Ti and Zr? Explain.

8. Mendeleev placed “I”” and “Te” out of order, even though “T” had a lower relative
atomic mass than “Te.” Explain why you think he switched these adjacent elements.

9. Mendeleev accurately predicted the existence of unknown elements that have the same
properties as the other elements in the same column. He was able to figure out their
atomic mass and predict their properties using his periodic table. The diagram below
shows Mendeleev’s prediction of an element which he called eka-boron.

Property of eka-boron

Property

Mendeleev’s
Prediction

Actual
Data

Atomic mass

uu

43.79

Mendeleev’s Table

Density {(g/cm?)

35

3.86

Solubility of oxide | dissolves in acid

dissolves in acid

a) Based on Mendeleev’s periodic table, eka-boron is located between which two

elements?

b) How was Mendeleev able to predict that eka-boron has a density of 3.5 g/cm?
and that it dissolves in acid?

¢) Which elements would you expect eka-boron to have the same properties as?

d) What is the current accepted element name for eka-boron?
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2.2 Assessment

Match each term on the left with the best diagram of the periodic table on the right. Each
section of the periodic table may be used only once.

Term Diagram of the Periodic Table
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