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What are the characteristics of a sulfhydryl group?

(] Contains sulfur v’

() Forms disulfide bonds v

(] Found in alcohols

(J Involved in protein structure v/

A sulfhydryl group, characterized by the presence of a sulfur atom bonded to a hydrogen atom (-SH), is
known for its role in forming disulfide bonds in proteins and its reactivity in biochemical processes.

Which functional group is typically found in amino acids?

O Phosphate
O Ether
O Amino v
O Ester

Amino acids contain both an amino group (-NH2) and a carboxyl group (-COOH), which are essential
functional groups that define their structure and properties.

What is the primary characteristic of a carbonyl group?

O Presence of a sulfur atom

O A double bond between carbon and oxygen v/
(O Asingle bond between carbon and nitrogen

(O Atriple bond between carbon and hydrogen

The primary characteristic of a carbonyl group is the presence of a carbon atom double-bondedly bonded
to an oxygen atom (C=0). This functional group is found in various organic compounds, including
aldehydes and ketones, and is crucial for their chemical reactivity.

Which functional groups can participate in hydrogen bonding?
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() Amino v

(J Carboxyl v
(J Phosphate v
() Ether

Functional groups that can participate in hydrogen bonding typically include hydroxyl (-OH), amine (-
NH2), carboxyl (-COOH), and carbonyl (C=0) groups. These groups contain electronegative atoms like
oxygen or nitrogen that can form hydrogen bonds with hydrogen atoms from other molecules.

Discuss the importance of functional groups in the structure and function of DNA.

/7

Functional groups, such as hydroxyl (-OH) and phosphate (-PO4), are important in DNA as they
contribute to the molecule's polarity, solubility, and ability to form hydrogen bonds, which are
essential for base pairing and the stability of the DNA double helix.

Which functional group is responsible for the acidic properties of vinegar?

O Hydroxyl

(O Carbonyl

O Carboxyl v
O Amino

The acidic properties of vinegar are primarily due to the presence of the carboxylic acid functional group,
specifically acetic acid. This group donates protons (H+) in solution, leading to acidity.

What type of reaction involves the addition of a functional group to a molecule?

(O Substitution
O Addition v
O Elimination

(O Combusttion

The type of reaction that involves the addition of a functional group to a molecule is known as a
substitution reaction. This process typically replaces one functional group with another, altering the
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| chemical properties of the molecule.

Which functional group is characterized by the presence of an -OH group?

(O Carbonyl
O Hydroxyl v
O Amino
(O Carboxyl
The functional group characterized by the presence of an -OH group is known as a hydroxyl group. This

group is commonly found in alcohols and is responsible for their polar nature and ability to form hydrogen
bonds.

What is the general formula for a carboxyl group?

O -NH2

O -COOH v
O -SH

O -PO4

A carboxyl group is characterized by the presence of both a carbonyl (C=0) and a hydroxyl (~OH) group,
making it a functional group in organic chemistry. Its general formula is represented as —COOH.

Explain how the presence of a carboxyl group affects the acidity of a compound.

VZ

The carboxyl group enhances acidity by allowing the compound to release a proton, forming a
stable carboxylate ion.

Compare and contrast the properties and reactions of hydroxyl and carbonyl groups.
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/

Hydroxyl groups are characterized by their ability to form hydrogen bonds and increase solubility
in water, while carbonyl groups are involved in nucleophilic addition reactions and can form
various functional groups like aldehydes and ketones.

What is the significance of the amino group in biological molecules such as proteins?

VZ

The amino group (-NH2) is significant in biological molecules such as proteins because it is
involved in forming peptide bonds between amino acids, which are essential for protein
synthesis.

How do functional groups influence the chemical reactivity of organic molecules? Provide
examples.

/

Functional groups influence the chemical reactivity of organic molecules by determining how
they interact with other substances. For example, the presence of a carboxylic acid group (-
COOH) makes a molecule acidic, while an amine group (-NH2) can make it basic, affecting its
reactivity in various chemical reactions.
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Which functional groups are commonly found in lipids?

(J) Ester v

(J Phosphate v
("] Amino

(1] Carbonyl

Lipids commonly contain functional groups such as carboxyl groups (-COOH) in fatty acids, and hydroxyl
groups (-OH) in glycerol. These groups contribute to the structure and properties of various lipid types,
including triglycerides and phospholipids.

Which functional groups are present in nucleic acids?

(J Phosphate v
(J Amino v

(] Carbonyl

(J Hydroxyl v’

Nucleic acids contain several functional groups, primarily hydroxyl (-OH), phosphate (-PO4), and amine
(-NH2) groups. These groups are essential for the structure and function of DNA and RNA.

Which functional group is present in ATP and involved in energy transfer?

O Sulfhydryl

QO Phosphate v
O Ether

O Ester

ATP contains phosphate groups, which are key functional groups involved in energy transfer within cells.
The high-energy bonds between these phosphate groups are what store and release energy during
cellular processes.

Which of the following is NOT a property of the hydroxyl group?

O Polar nature v

O Ability to form hydrogen bonds v’
(O Non-polar nature

O Presence in alcohols v

The hydroxyl group (-OH) is characterized by its ability to form hydrogen bonds and increase solubility in
water, but it does not confer acidity to compounds. Therefore, any property suggesting that the hydroxyl
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| group is acidic would be incorrect.

Which functional groups are typically involved in oxidation-reduction reactions?

(J Hydroxyl v
(] carbonyl v
(] Amino
() carboxyl v
Oxidation-reduction reactions typically involve functional groups that can either donate or accept

electrons, such as alcohols, aldehydes, ketones, carboxylic acids, and amines. These groups participate
in redox processes by undergoing changes in oxidation states during the reaction.

Which of the following functional groups are polar?

(J Hydroxyl v
(3 carbonyl v
() Ether

(] Sulfhydryl

Polar functional groups typically include hydroxyl (-OH), carbonyl (C=0), carboxyl (-COOH), and amino (-
NH2) groups due to their electronegative atoms that create dipoles. These groups are important in
determining the solubility and reactivity of organic molecules in biological systems.

Describe the role of functional groups in determining the solubility of organic compounds.

/

Functional groups play a crucial role in determining the solubility of organic compounds by
affecting their polarity and interactions with solvents, with polar groups increasing solubility in
polar solvents and nonpolar groups decreasing it.
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