Exercise walk-through

1.7

Periodic Trends

AP Chemistry



Atomic Structure and Properties

L Periodic trends

Periodic trends

Trends trace a tug-of-war: effective
nuclear charge VS
shielding
m atomic radius : down
across, up a group
m ionization energy up
across, down a group
m electronegativity up
across (F is highest)

Flame colors reveal electron structure
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Periodic trends: how radius
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across a period: Zqs rises (more protons, same shell) - smaller, harder to ionize

Periodic trends: how radius, ionization energy, and electronegativity change
across and down



AP Chemistry

Exercises 2.1:2.3

2.1 State how atomic radius changes across a period from left to right.

2.2 Which element is more electronegative, fluorine or sodium?

2.3 State how ionization energy changes down a group.



AP Chemistry

Exercises 2.1:2.3

2.1 State how atomic radius changes across a period from left to right.

2.1

e [t decreases

2.2 Which element is more electronegative, fluorine or sodium?

2.2

e Fluorine

2.3 State how ionization energy changes down a group.

2.3

e [t decreases



AP Chemistry

Exercises 2.4-3.1

2.4 Order Na, Si, and CI (period 3) from largest to smallest atomic radius.

3.1 Across a period from left to right, the atomic radius

D A increases

B decreases
C stays the same
D doubles



AP Chemistry

Exercises 2.4-3.1

2.4 Order Na, Si, and CI (period 3) from largest to smallest atomic radius.

2.4
e Na > Si> (I

3.1 Across a period from left to right, the atomic radius

D A increases

B decreases
C stays the same
D doubles

3.1B

e the atomic radius decreases across a period



AP Chemistry

Exercise 3.2

3.2 Which element has the highest electronegativity?

D A fluorine

B sodium
C helium
D caesium



AP Chemistry

Exercise 3.2

3.2 Which element has the highest electronegativity? (1]

D A fluorine

B sodium
C helium
D caesium

3.2 A

o fluorine is the most electronegative



AP Chemistry

Exercise 3.3 (a)

3.3 Compare sodium (Na) and chlorine (Cl), both in period 3.

(a) State which has the larger atomic radius.



AP Chemistry

Exercise 3.3 (a)

3.3 Compare sodium (Na) and chlorine (Cl), both in period 3.

(a) State which has the larger atomic radius.

(a)

e Sodium



AP Chemistry

Exercise 3.3 (b)

3.3 Compare sodium (Na) and chlorine (Cl), both in period 3.

(b) Explain your answer in terms of nuclear charge.



AP Chemistry

Exercise 3.3 (b)

3.3 Compare sodium (Na) and chlorine (Cl), both in period 3.

(b) Explain your answer in terms of nuclear charge.

(b)

o Chlorine has more protons pulling the same shell in more tightly, so it is smaller



AP Chemistry

Exercise 3.4 (a)

3.4 Consider ionization energy down group 1 (Li, Na, K).
(a) State the trend.



AP Chemistry

Exercise 3.4 (a)

3.4 Consider ionization energy down group 1 (Li, Na, K).
(a) State the trend.

(a)

« Jonization energy decreases down the group



AP Chemistry

Exercise 3.4 (b)

3.4 Consider ionization energy down group 1 (Li, Na, K).

(b) Explain it in terms of shielding and distance.



AP Chemistry

Exercise 3.4 (b)

3.4 Consider ionization energy down group 1 (Li, Na, K).

(b) Explain it in terms of shielding and distance. 2]

(b)

o Outer electrons are farther out and shielded by inner shells, so they are easier to
remove



