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Open-Ended Response Answer Key

1. To determine whether the substance is an element or a compound, | would
conduct various experiments. First, | would analyze its composition to check
if it consists of only one type of atom (element) or multiple types of atoms
in fixed ratios (compound). | would use techniques like spectroscopy and
elemental analysis. Additionally, | would study its behavior in chemical
reactions and examine its physical properties, such as melting and boiling
points, to gather more evidence.

2. Chemical reactions involve the rearrangement of atoms to form new
substances. In the case of compounds, atoms of different elements
combine through chemical bonding. For example, in water (H20),
hydrogen and oxygen atoms bond covalently, sharing electrons. This results
in the formation of a stable molecule with unique properties, such as its
ability to dissolve substances and moderate temperature. Chemical
reactions play a crucial role in various applications, from drug synthesis to
environmental processes like photosynthesis.

3. Elements and compounds have significant roles in our daily lives. Elements
like oxygen are essential for respiration, while compounds like sodium
chloride (table salt) are used to enhance flavor in food. Elements such as
carbon are the basis of organic compounds in living organisms, and
compounds like water are vital for various biological processes. Elements
like iron are used in construction, and compounds like gasoline power our
vehicles.

4. Chemical stability in elements is related to their electron configuration.
Elements strive to achieve a stable electron configuration, often with a full
outermost energy level (octet rule). This stability influences their reactivity.
Compounds achieve stability through chemical bonds, where atoms share
or transfer electrons to attain a more stable configuration. lonic
compounds, like sodium chloride, form crystal structures due to
electrostatic forces between ions, contributing to their stability. Covalent
compounds, like methane (CH4), share electrons to achieve stability.
Understanding these principles is essential for predicting chemical behavior
and designing molecules for specific purposes.
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