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Part 1: Building a Foundation

What is the atomic number of an element indicative of?

undefined. The number of neutrons
undefined. The number of protons ✓
undefined. The number of electrons in the outer shell
undefined. The atomic mass

The atomic number indicates the number of protons in an atom.

Which of the following are properties of metals? (Select all that apply)

undefined. Good conductors of electricity ✓
undefined. brittle
undefined. Malleable ✓
undefined. Poor conductors of heat

Metals are typically good conductors of electricity and malLEable.

Explain why elements in the same group of the periodic table have similar chemical properties.

Elements in the same group have the same number of valence electrons, leading to similar
reactivity.

List the three main types of chemical bonds and provide a brief description of each.

1. Ionic bond
A bond formed by the transfer of electrons from one atom to another.

2. Covalent bond
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A bond formed by the sharing of electrons between atoms.

3. Metallic bond
A bond formed by the attraction between metal atoms and the sea of delocalized electrons.

The three main types of chemical bonds are ionic, covalent, and metallic bonds.

Part 2: Comprehension and Application

Which element is essential for organic chemistry and life?

undefined. Oxygen
undefined. Hydrogen
undefined. Carbon ✓
undefined. Nitrogen

Carbon is essential for organic chemistry and is a fundamental building block of life.

Which of the following statements about isotopes is true? (Select all that apply)

undefined. Isotopes have the same number of protons but different numbers of neutrons. ✓
undefined. Isotopes have different atomic numbers.
undefined. Isotopes of an element have similar chemical properties. ✓
undefined. Isotopes can be used in medical imaging. ✓

Isotopes have the same number of protons but different numbers of neutrons, and they have similar
chemical properties.

Describe how the electron configuration of an atom affects its chemical reactivity.

The electron configuration determines how an atom interacts with other atoms, influencing its
reactivity.

Which type of bond would you expect to form between sodium (Na) and chlorine (Cl)?

undefined. Covalent bond
undefined. Ionic bond ✓
undefined. Metallic bond
undefined. Hydrogen bond
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Sodium and chlorine form an ionic bond due to the transfer of electrons.

Silicon is crucial in the electronics industry. Which of the following properties make it suitable for
this application? (Select all that apply)

undefined. High melting point ✓
undefined. Semiconductor properties ✓
undefined. High electrical conductivity
undefined. Abundance in nature ✓

Silicon's semiconductor properties and high melting point make it suitable for electronics.

Provide an example of a real-world application of metallic bonding and explain why metallic bonds
are suitable for this application.

Metallic bonding allows metals to conduct electricity and heat, making them suitable for wiring.

Part 3: Analysis, Evaluation, and Creation

Which of the following best explains why noble gases are inert?

undefined. They have a full outer electron shell. ✓
undefined. They have high atomic masses.
undefined. They are all gases at room temperature.
undefined. They have low melting points.

Noble gases are inert because they have a full outer electron shell, making them stable.

Analyze the following elements and determine which are likely to form covalent bonds. (Select all
that apply)

undefined. Hydrogen ✓
undefined. Oxygen ✓
undefined. Sodium
undefined. Chlorine ✓
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Hydrogen, oxygen, and chlorine are likely to form covalent bonds due to their electron configurations.

Compare and contrast the properties of metals and nonmetals, providing examples of each.

Metals are typically conductive and malLEable, while nonmetals are often insulators and brittle.

Which of the following elements would you prioritize for developing a new lightweight, strong alloy?

undefined. Iron
undefined. Aluminum ✓
undefined. Lead
undefined. Copper

Aluminum is often prioritized for lightweight and strong alloys due to its properties.

Evaluate the following statements and select those that describe the significance of carbon in
environmental chemistry. (Select all that apply)

undefined. Carbon is a major component of greenhouse gases. ✓
undefined. Carbon is only found in organic compounds.
undefined. Carbon cycles through the atmosphere, oceans, and living organisms. ✓
undefined. Carbon is not involved in climate change.

Carbon is significant in environmental chemistry as it is a major component of greenhouse gases and cycles
through ecosystems.

Design a simple experiment to demonstrate the difference in conductivity between a metal and a
nonmetal. Describe the materials and steps you would use.

An experiment could involve using a circuit to test the conductivity of a metal and a nonmetal.
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