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Chemistry: Problem 3(a): Exploring the Secrets of the Periodic Table

1.

A chemist is comparing the reactivity of Group 1 alkali metals with Group 17 halogens. What
trend in the periodic table explains why sodium (Na) reacts vigorously with chlorine (Cl) to form
sodium chloride (NaCl)?

a. Decrease in electronegativity across a period

b. Increase in atomic radius down a group

c. Increase in ionization energy across a period

d. Decrease in atomic number down a group

In the pharmaceutical industry, why do chemists prefer using elements from Group 2 (alkaline
earth metals) for synthesizing antacid medications?

a. Due to their high reactivity with stomach acids

b. Due to their low ionization energies, making them effective proton acceptors

c. Due to their large atomic radii, facilitating ion exchange reactions

d. Due to their high electronegativities, ensuring rapid dissolution in gastric fluids

A student is conducting an experiment to determine the ionization energy of elements in Period
3 of the periodic table. Which element would require the most energy to remove an electron
from its outer shell?

Sodium (Na)

Aluminum (Al)

Phosphorus (P)

Argon (Ar)
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In the semiconductor industry, why are elements from Group 14 (carbon group) preferred for
manufacturing computer chips?

a. Due to their low electronegativities, allowing for efficient charge transfer

b. Due to their high ionization energies, ensuring stability in electronic circuits

c. Due to their small atomic radii, facilitating miniaturization of electronic components

d. Due to their high reactivity with silicon, forming stable compounds for chip fabrication

A researcher is investigating trends in atomic radius across Period 2 of the periodic table. Which
element in Period 2 has the smallest atomic radius?

Lithium (Li)

Beryllium (Be)

Nitrogen (N)

Neon (Ne)
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In the field of metallurgy, why are transition metals such as iron (Fe) and copper (Cu) commonly
used for alloying with steel?
a. Due to their high electronegativities, enhancing corrosion resistance
b. Due to their low ionization energies, facilitating metallic bonding
Due to their variable oxidation states, allowing for the formation of strong intermetallic
bonds
d. Due to their large atomic radii, promoting ductility and malleability in alloys
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7. A chemistry student is studying the properties of noble gases. Why do noble gases exhibit low
reactivity under standard conditions?

a.

b
C.
d

Due to their large atomic radii, reducing electron shielding effects
Due to their high electronegativities, preventing electron transfer
Due to their filled valence electron shells, providing stability

Due to their low ionization energies, promoting electron donation

8. Inthe agricultural industry, why do farmers use potassium (K) fertilizers to enhance crop growth?

o

Due to potassium's low electronegativity, facilitating nutrient uptake by plants
Due to potassium's high ionization energy, promoting root development

Due to potassium's small atomic radius, allowing for efficient water absorption
Due to potassium's variable oxidation states, improving soil pH balance

9. A materials engineer is selecting materials for radiation shielding in nuclear reactors. Which
element from Group 18 (noble gases) would be the most suitable for this purpose?

a
b
c.
d

Helium (He)
Neon (Ne)
Argon (Ar)
Radon (Rn)

10. In the field of environmental science, why are halogen compounds such as chlorine (Cl) and
fluorine (F) used for water purification?

a.

b.
C.
d

Due to their high reactivity with organic contaminants, ensuring effective disinfection
Due to their low ionization energies, allowing for rapid oxidation of pollutants

Due to their large atomic radii, facilitating adsorption of heavy metals

Due to their variable oxidation states, promoting coagulation of suspended solids

11. Aresearcher is investigating the trend in electronegativity across Period 3 of the periodic table.
Which element in Period 3 has the highest electronegativity?

o

a 0o

Sodium (Na)
Phosphorus (P)
Chlorine (Cl)
Argon (Ar)

12. In the field of medicine, why are iodine (I) compounds used as contrast agents in diagnostic
imaging techniques such as CT scans?

a.

b
C.
d

Due to iodine's low electronegativity, enhancing tissue penetration

Due to iodine's high ionization energy, providing high-resolution images

Due to iodine's large atomic radius, facilitating binding to target molecules
Due to iodine's variable oxidation states, allowing for easy detection in tissues

13. A chemistry student is investigating trends in ionization energy down Group 1 (alkali metals) of
the periodic table. Which alkali metal is expected to have the lowest ionization energy?

a.

b
C.
d

Lithium (Li)
Sodium (Na)
Potassium (K)
Rubidium (Rb)
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14. In the field of semiconductors, why are elements from Group 17 (halogens) such as fluorine (F)

15.

16.

17.

18.

19.

20.
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and chlorine (Cl) used for etching silicon wafers?
a. Due to their high reactivity with silicon, ensuring precise etching patterns
b. Due to their low ionization energies, facilitating controlled surface oxidation
c. Due to their large atomic radii, promoting selective removal of silicon atoms
d. Due to their variable oxidation states, allowing for chemical modulation of etching rates

A materials scientist is investigating trends in atomic radius within Period 4 of the periodic table.
Which element in Period 4 has the largest atomic radius?

a. Potassium (K)

b. Calcium (Ca)

c. Argon (Ar)

d. Rubidium (Rb)

In the field of catalysis, why are transition metals such as platinum (Pt) and palladium (Pd)
commonly used as catalysts in chemical reactions?

Due to their low reactivity, ensuring stability under reaction conditions

Due to their high electronegativities, promoting efficient electron transfer

Due to their variable oxidation states, facilitating redox reactions

Due to their large atomic radii, promoting adsorption of reactant molecules

Qa0 oo

A chemistry student is investigating trends in electronegativity within Group 16 (chalcogens) of
the periodic table. Which chalcogen is expected to have the highest electronegativity?

a. Oxygen (0)

b. Sulfur (S)

c. Selenium (Se)

d. Tellurium (Te)

In the field of fuel cell technology, why are elements from Group 8 (transition metals) such as
platinum (Pt) and ruthenium (Ru) used as catalysts for oxygen reduction reactions?

a. Due to their low ionization energies, ensuring efficient electron transfer

b. Due to their high reactivity with oxygen, facilitating rapid reaction kinetics

c. Due to their variable oxidation states, promoting adsorption of oxygen molecules

d. Due to their large atomic radii, enhancing surface area for catalytic activity

A chemist is investigating the trends in ionization energy within Period 2 of the periodic table.
Which element in Period 2 has the highest ionization energy?

a. Beryllium (Be)
b. Carbon (C)

c. Nitrogen (N)
d. Oxygen (0)

In the field of metallurgy, why are lanthanides and actinides used as alloying elements in the
production of high-strength materials such as titanium alloys?

a. Due to their high reactivity with titanium, enhancing mechanical properties

b. Due to their low ionization energies, facilitating solid solution strengthening

c. Due to their variable oxidation states, allowing for precipitation hardening

d. Due to their large atomic radii, promoting grain refinement in alloys
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