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Question 6
First Ionization Second Ionization Third Ionization
Energy Energy Energy
(kJ mol™) (kJ mol™) (kJ mol™)
Element 1 1,251 2,300 3,820
Element 2 496 4,560 6,910
Element 3 738 1,450 7,730
Element 4 1,000 2,250 3,360

The table above shows the first three ionization energies for atoms of four elements from the third period of the

periodic table. The elements are numbered randomly. Use the information in the table to answer the following
questions.

(a) Which element is most metallic in character? Explain your reasoning.

One point is earned for

Element 2. It has the lowest first-ionization energy. Metallic X > v
the identification.

elements lose electron(s) when they become ions, and element
2 requires the least amount of energy to remove an electron. One point is earned for

the justification.

(b) Identify element 3. Explain your reasoning.

Magnesium. Element 3 has low first and second ionization energies
relative to the third ionization energy, indicating that the element has
two valence electrons, which is true for magnesium.

(The third ionization of element 3 is dramatically higher, indicating
the removal of an electron from a noble gas core.)

One point is earned for
the identification.

One point is earned for
the justification.

(c) Write the complete electron configuration for an atom of element 3.

152 252 2p° 352 One point is earned for the correct electron configuration.

(d) What is the expected oxidation state for the most common ion of element 2?

1+ One point is earned for the correct oxidation state.
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Question 6 (continued)

(e) What is the chemical symbol for element 2?

Na One point is earned for the correct symbol.

(f) A neutral atom of which of the four elements has the smallest radius?

One point is earned for the correct

Element 1 identification of the element.
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First © "Second - ||~ Third
Ionization Energy | Ionization Energy Iomzatlon Energy
(kJ mol™) &J mol ™1y (& mol™) -
Element 1 1,251 2,300 3,820
Element 2 496 4,560 6,910
 Element 3 738 1,450 7,730
Element 4 1,000 2,250 3,360

6. The table above shows the first three ionization energies for atoms of four elements from the third period of the
periodic table. The elements are numbered randomly. Use the information in the table to answer the following
questions.

(a) Which element is most metallic’in character? Explain your reasoning.

(b) Identify element 3. Explain your reasoning.

(c) Write the complete electron configuration for an atom of element 3.

(d) What is the expected oxidation state for the most common ion of element 2 ?
(e) What is the chemical symbol for element 2 ?

(f) A neutral atom of which of the four elements has the smallest radius?
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ADDITIONAL PAGE FOR ANSWERING QUESTION 6.
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6. The table above shows the first three ionization energies for atoms of four elements from the third period of the
periodic table. The elements are numbered randomly. Use the information in the table to answer the following
questions.

{a) Which element is most metallic in character? Explain your reasoning.

(b) Identify element 3. Explain your reasoning.

(c) Write the comgietc electron configuration for an atom of element 3.

(d) What is the expected oxidation state for the most common ion of element 2 ?
(e) What is the chemical symbol for element 2 ?

(f) A neutral atom of which of the four elements has the smallest radius?
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ADDITIONAL PAGE FOR ANSWERING QUESTION 6.

z_ & " L
-Cl \51151'2’136,5 22 us® 347 “,Dé 55 4d® 5?6 £~

fé} -+ . because it 15"' EOW?LA"'{OV\ @%

is low caw;ﬁax"m-é to A!-\mc; ne sy 1/uk;¢h

wicens it (a5 H's Fivﬂ 6—‘1‘151"\“0%

ga S:Im -
e\ \ i B
./

O\ clewevt U because evem iF §ovst

___[fj_mm_?.a&nn_ah&agsb_d_\a%_\grgh@_ -

'u_m:l'. caﬁ'cs e _ a‘l‘Lfa T/ e

___—__\aﬁisu_m PYQ"TCW\S cond elec Frons.

-23- GO ON TO THE NEXT PAGE.

©2007 The College Board. All rights reserved.
Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for students and parents).



BBBBBBB]}BBBBBBQC

Lz
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Ionization Energy | Ionization Energy | Ionization Energy
(kJ mol™) (kJ mol™) (kJ mol™)
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6. The table above shows the first three ionization energies for atoms of four elements from the third period of the
periodic table. The elements are numbered randomly. Use the information in the table to answer the following
questions.

(a) Which element is most metallic in character? Explain your reasoning.

(b) Tdentify element 3. Explain yéur reasoning.

{¢) Write the complete electron configuration for an atom of element 3.

(d) ‘What is the expected oxidation state for the most common ion of element 2 ?
(e) What is the chemical symbol for element 2 7

(f) A neutral atom of which of the four elements has the smallest radius?
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Question 6

Sample: 6A
Score: 8

This response earned all 8 points: 2 for part (a), 2 for part (b), 1 for part (c), 1 for part (d), 1 for part (e), and 1 for
part ().

Sample: 6B
Score: 5

Both points were earned in part (a). Only 1 point was earned in part (b); although barium is in the wrong period
and did not earn a point, the same reasoning is correct for magnesium, a member of the same group. The point
was earned in part (c) because the correct electron configuration for the element selected in part (b) is given. The
point was earned in part (d). The point was not earned in part (¢) because lithium is not a period three element.
The point was not earned in part (f).

Sample: 6C
Score: 4

The points were not earned in part (a). Both points were earned in part (b). The point was not earned in part (c).
The point was earned in part (d) because although the wrong symbol is given, the oxidation state is correct. The
point was earned in part (e). The point was not earned in part (f).
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