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Understanding the chemistry of hydrocarbons is fundamental in organic
chemistry, especially when distinguishing between saturated and unsaturated
hydrocarbons. These compounds form the backbone of organic molecules,
including fuels, plastics, and many biological substances. When asked to
identify which formula represents an unsaturated hydrocarbon among options
like A. CzH8, B. CAH8, C. CsH12, and D. CzH6, a thorough understanding of
their structures and formulas is essential.

In this article, we will explore the characteristics of hydrocarbons, the
difference between saturated and unsaturated types, and analyze each formula
to determine which one corresponds to an unsaturated hydrocarbon. Let's begin
by examining the basics.

What Are Hydrocarbons?

Hydrocarbons are organic compounds composed exclusively of carbon (C) and
hydrogen (H) atoms. They are classified primarily into two categories:

- Saturated Hydrocarbons: These contain only single bonds between carbon
atoms.
- Unsaturated Hydrocarbons: These contain one or more double or triple bonds
between carbon atoms.

Hydrocarbons serve as the fundamental components of fuels like gasoline,
diesel, and natural gas. Their chemical properties influence their
reactivity, stability, and applications.

Saturated vs. Unsaturated Hydrocarbons

Understanding the distinction between saturated and unsaturated hydrocarbons
is crucial for identifying the correct formula.

Saturated Hydrocarbons



- Contain only single bonds (C–C) between carbon atoms.
- Have the maximum number of hydrogen atoms possible for a given number of
carbons.
- General formula for alkanes: CₙH₂ₙ₊₂
- Example: Methane (CH₄), Ethane (C₂H₆), Propane (C₃H₈)

Unsaturated Hydrocarbons

- Contain double or triple bonds between carbon atoms.
- Have fewer hydrogen atoms than their saturated counterparts.
- Types include:
- Alkenes: contain at least one double bond, general formula: CₙH₂ₙ
- Alkynes: contain at least one triple bond, general formula: CₙH₂ₙ₋₂

Analyzing the Given Options

Let's analyze each formula to determine whether it corresponds to a saturated
or unsaturated hydrocarbon.

Option A: CzH8

- Chemical formula: C_zH_8
- Analysis:
- The notation 'z' suggests a variable number of carbon atoms, but for the
sake of analysis, assuming 'z' is a positive integer.
- For a saturated hydrocarbon (alkane), the formula is CₙH₂ₙ₊₂.
- For example, if z=3, then C₃H₈, which is propane, a saturated hydrocarbon.
- However, if the formula is CₙH₈, then the ratio does not match typical
alkane formulas unless n=4, which would give C₄H₈.
- Conclusion:
- C₄H₈ corresponds to an alkene (unsaturated hydrocarbon) with a double bond.
- Since the formula CₙH₈ does not fit the alkane pattern, it's likely an
unsaturated hydrocarbon—specifically, an alkene.

Option B: CAH8

- Chemical formula: CAH8
- Analysis:
- The notation 'A' suggests a variable or placeholder.
- The formula appears to be inconsistent or perhaps a typographical error.
- If interpreted as C_xH_8, similar to the previous case, this could
represent an alkene or another unsaturated hydrocarbon.
- Conclusion:



- Without further clarification, this formula seems similar to an unsaturated
hydrocarbon with 8 hydrogen atoms.

Option C: CsH12

- Chemical formula: CsH12
- Analysis:
- 's' likely indicates a variable or specific group.
- The ratio C_sH12 suggests a hydrocarbon with 12 hydrogens.
- For saturated hydrocarbons (alkanes), the general formula is CₙH₂ₙ₊₂.
- Let's check for possible n:
- If n=6: C₆H₁₄ (alkane)
- Our formula C_sH12 suggests n=6, but with 12 hydrogens, which is less than
14, indicating unsaturation.
- Conclusion:
- C₆H₁₂ is an alkene or cycloalkane, as it has fewer hydrogens than the
corresponding alkane.
- Since it has fewer hydrogens than the saturated formula (C₆H₁₄), C₆H₁₂
represents an unsaturated hydrocarbon.

Option D: CzH6

- Chemical formula: C_zH₆
- Analysis:
- For alkanes: CₙH₂ₙ₊₂
- For C_zH₆, the hydrogen count is less than expected for a saturated
hydrocarbon.
- For example, if z=3, C₃H₆, which is propene, an alkene.
- Conclusion:
- CₙH₆ corresponds to an alkene or alkyne with multiple bonds.
- In particular, C₃H₆ is a well-known alkene.
- Therefore, this formula indicates an unsaturated hydrocarbon.

Summary of Analysis

| Option | Formula | Interpretation | Saturated or Unsaturated? | Reasoning |
|---------|----------------|----------------------------------------|--------
-------------------|---------------------------------------------------------
---|
| A | CzH8 | Likely C₄H₈ (assuming z=4) | Unsaturated (alkene) | Fewer
hydrogens than alkane; double bond exists |
| B | CAH8 | Similar to A; likely unsaturated | Unsaturated | Same reasoning
as A; probably an alkene |
| C | CsH12 | C₆H₁₂ | Unsaturated (alkene) | Fewer hydrogens than alkane
(C₆H₁₄), indicating a double bond |



| D | CzH6 | Likely C₃H₆ | Unsaturated (alkene) | Fewer hydrogens than
alkane, indicating double bonds |

Conclusion

Based on the analysis, options A, C, and D represent hydrocarbons with fewer
hydrogen atoms than their saturated counterparts, indicating they are
unsaturated hydrocarbons. Specifically, option C (C₆H₁₂) and option D (CₙH₆)
are classic examples of alkenes.

However, the most straightforward answer to the question "Which formula
represents an unsaturated hydrocarbon?" is option D: CzH6, as it clearly
indicates an alkene with a double bond.

---

Additional Insights into Hydrocarbon Formulas

Understanding these formulas helps in identifying the structure and
reactivity of hydrocarbons:

- Alkanes (Saturated): CₙH₂ₙ₊₂
- Alkenes (Unsaturated): CₙH₂ₙ
- Alkynes (Unsaturated): CₙH₂ₙ₋₂

Practical Applications

- Identification of hydrocarbons is vital in petrochemical industries.
- Recognizing unsaturated hydrocarbons is important for chemical reactions
like polymerization.
- Unsaturated hydrocarbons are generally more reactive than saturated ones.

Final Remarks

Determining whether a hydrocarbon formula is saturated or unsaturated
involves analyzing the hydrogen count relative to the number of carbons. The
key takeaway is that formulas with fewer hydrogens than the alkane formula
for a given number of carbons signify the presence of double or triple
bonds—characteristic features of unsaturated hydrocarbons.

In summary:

- Option D (CzH6) is the most representative of an unsaturated hydrocarbon,
specifically an alkene.

By mastering the interpretation of hydrocarbon formulas, students and



chemists can better understand the structure, reactivity, and applications of
these vital organic compounds.

Frequently Asked Questions

Which formula represents an unsaturated hydrocarbon
among the options: A) CzH8, B) CAH8, C) CsH12, D)
CzH6?
D) CzH6

What is the key characteristic of an unsaturated
hydrocarbon that helps identify it from its formula?
Unsaturated hydrocarbons typically contain double or triple bonds and have
fewer hydrogen atoms than saturated hydrocarbons with the same number of
carbons.

Why is CzH6 considered an unsaturated hydrocarbon?
Because it contains fewer hydrogen atoms than the maximum possible for its
number of carbons, indicating the presence of double or triple bonds.

Among the given options, which formula corresponds
to an aromatic compound?
D) CzH6, which is benzene, a well-known aromatic hydrocarbon.

How does the formula CzH6 relate to the chemical
structure of benzene?
CzH6 represents benzene, which has a hexagonal ring with alternating double
bonds, characteristic of aromatic hydrocarbons.

Which of these formulas is most likely to represent
a saturated hydrocarbon?
CzH8 is more likely to be saturated, as it fits the general formula for
alkanes (C_nH_2n+2), whereas CzH6 is unsaturated.

What is the general formula for unsaturated
hydrocarbons like alkenes and alkynes?
Alkenes generally have the formula C_nH_2n and alkynes have C_nH_2n-2, both



indicating fewer hydrogen atoms than alkanes.

Additional Resources
Hydrocarbon Formulas: Deciphering Which Represents an Unsaturated Hydrocarbon

---

Introduction

In the vast realm of organic chemistry, hydrocarbons form the foundational
backbone of countless compounds, fuels, and materials. Among these,
understanding the distinction between saturated and unsaturated hydrocarbons
is fundamental for chemists, students, and industry professionals alike. This
article delves into a specific query: Which formula among the options A.
CzH8, B. CAH8, C. CsH12, D. CzH6 accurately represents an unsaturated
hydrocarbon? We will explore the characteristics of hydrocarbons, interpret
each formula, and clarify how to identify unsaturation through molecular
structure and formula.

---

Understanding Hydrocarbons: Saturated vs.
Unsaturated

What Are Hydrocarbons?

Hydrocarbons are organic compounds composed exclusively of carbon (C) and
hydrogen (H) atoms. They are the primary constituents of fossil fuels like
petrol, diesel, and natural gas, and serve as starting points for numerous
chemical syntheses.

Hydrocarbons are classified into different categories based on their bonding
and structure:

- Alkanes (Saturated Hydrocarbons): Contain only single bonds between carbon
atoms.
- Alkenes and Alkynes (Unsaturated Hydrocarbons): Contain at least one double
or triple bond, respectively.
- Aromatic hydrocarbons: Contain conjugated pi systems, such as benzene
rings.



Defining Saturation and Unsaturation

- Saturated Hydrocarbons: All carbon-carbon bonds are single bonds. They are
"saturated" with hydrogen because they hold the maximum number of hydrogen
atoms possible for a given number of carbons. An example is ethane (C₂H₆).

- Unsaturated Hydrocarbons: Contain one or more double or triple bonds, which
reduce the number of hydrogen atoms attached to the carbon skeleton compared
to saturated counterparts. Examples include ethene (C₂H₄) and ethyne (C₂H₂).

Why does this matter? Unsaturated hydrocarbons tend to be more reactive due
to the presence of multiple bonds, which are sites of chemical attack or
addition reactions. Their formulas reflect their degree of saturation.

---

Analyzing the Given Options

Let's examine each formula to determine which represents an unsaturated
hydrocarbon. We'll analyze their molecular composition, potential structures,
and implications.

Option A: CzH8

- Interpretation: Presumably, "CzH8" indicates "C₂H₈" (assuming a
typographical error with the lowercase 'z').

- Molecular Structure: C₂H₈ suggests a hydrocarbon with 2 carbon atoms and 8
hydrogen atoms.

- Saturation Analysis:

- For 2 carbons, the maximum number of hydrogens in a saturated hydrocarbon
(alkane) is 6 (ethane: C₂H₆).

- The formula C₂H₈ exceeds this maximum, indicating an inconsistency with
typical alkane formulas, or possibly a typo.

- Conclusion: Given the likely typo or inconsistency, assuming it is C₂H₆, it
would be ethane (saturated). If not, the formula is invalid as a standard
hydrocarbon.

---



Option B: CAH8

- Interpretation: "CAH8" appears to be a misrepresentation; perhaps intended
as C₃H₈.

- Molecular Structure: C₃H₈ corresponds to propane.

- Saturation Analysis:

- Propane (C₃H₈) is a well-known alkane, fully saturated with single bonds.

- Conclusion: C₃H₈ is a saturated hydrocarbon, not unsaturated.

---

Option C: CsH12

- Interpretation: "CsH12" likely indicates C₄H₁₂ (assuming 's' is a typo for
'4').

- Molecular Structure: C₄H₁₂ suggests butane or isobutane.

- Saturation Analysis:

- For 4 carbons, the maximum hydrogens in an alkane (butane) is 10 (C₄H₁₀).

- C₄H₁₂ exceeds this, indicating an inconsistency unless considering isomers
or an error.

- Conclusion: The formula C₄H₁₂ doesn't conform to standard hydrocarbon
formulas, likely a typo or misrepresentation.

---

Option D: CzH6

- Interpretation: "CzH6" probably indicates C₂H₆, the molecular formula for
ethane.

- Molecular Structure: Ethane (C₂H₆) is a saturated hydrocarbon with only
single bonds.

- Saturation Analysis:

- For 2 carbons: maximum hydrogens in saturated form (alkane) is 6.



- Conclusion: C₂H₆ is a saturated hydrocarbon, not an unsaturated one.

---

Identifying the Unsaturated Hydrocarbon

So far, options A, B, C, and D seem to correspond to saturated hydrocarbons
or contain possible typographical errors. However, to determine which formula
could represent an unsaturated hydrocarbon, we need to understand the typical
formulas of unsaturated hydrocarbons:

- Alkenes (double bonds): General formula CₙH₂ₙ for acyclic alkenes.

- Alkynes (triple bonds): General formula CₙH₂ₙ₋₂ for acyclic alkynes.

Examples:

- Ethene (C₂H₄): Unsaturated alkene

- Propene (C₃H₆): Unsaturated alkene

- Ethyne (C₂H₂): Unsaturated alkyne

- Butene (C₄H₈): Unsaturated alkene

Note: These formulas have fewer hydrogen atoms than their saturated
counterparts.

---

Matching the Options to Unsaturation

Given the options, none directly match the standard formulas of common
unsaturated hydrocarbons. However, if we interpret the options as potential
typos or abbreviations, the following points emerge:

- C₂H₆: Saturated (ethane)

- C₂H₄: Unsaturated (ethene)

- C₃H₆: Unsaturated (propene)

- C₄H₈: Unsaturated (butene)

---



Conclusion: Which Formula Represents an
Unsaturated Hydrocarbon?

Based on the standard chemical formulas:

| Option | Interpreted Formula | Saturation Status | Explanation |
|---------|---------------------|---------------------|--------------|
| A | C₂H₈ | Invalid or typo | Does not match stable hydrocarbon formulas;
possibly a typo for C₂H₆. |
| B | C₃H₈ | Saturated (propane) | Fully saturated alkane. |
| C | C₄H₁₂ | Invalid or typo | Does not match typical formulas; possibly
meant C₄H₈ or C₄H₁₀. |
| D | C₂H₆ | Saturated (ethane)| Fully saturated alkane. |

Key Point: None of the options exactly match the standard formulas for
unsaturated hydrocarbons such as C₂H₄, C₃H₆, or C₄H₈. However, considering
the pattern and typical knowledge:

- C₂H₄ (ethene) is an unsaturated hydrocarbon with a double bond.

- C₃H₆ (propene) is also unsaturated.

- C₄H₈ (butene) is another unsaturated hydrocarbon.

If the question intends for students to identify the formula that represents
an unsaturated hydrocarbon within the options provided, the logical choice
would be the one closest to such formulas.

Therefore, the best answer, assuming typographical errors, is likely:

> Option C (C₄H₁₂), if it was intended to be C₄H₈, which is an unsaturated
hydrocarbon (butene). Alternatively, if the options are fixed, and
considering the known formulas, none directly match the typical unsaturated
hydrocarbon formulas.

---

Final Thoughts and Expert Advice

Understanding hydrocarbon formulas is crucial for predicting their reactivity
and applications. The key takeaway is:

- Saturated hydrocarbons follow the formula CₙH₂ₙ₊₂ (alkanes).

- Unsaturated hydrocarbons follow formulas like CₙH₂ₙ (alkenes) and CₙH₂ₙ₋₂
(alkynes).



When analyzing formulas, always check whether the hydrogen count aligns with
these formulas to determine saturation.

In summary:

- If the options are considered with correction, the formula C₂H₄, C₃H₆, or
C₄H₈ would represent unsaturated hydrocarbons.

- Given the options, none perfectly fit, but Option C may be the closest in
context if intended as C₄H₈.

---

In essence

Which Formula Represents An Unsaturated Hydrocarbon A
Czh8 B Cah8 C Csh12 D Czh6

Which Formula Represents An Unsaturated Hydrocarbon A Czh8 B Cah8 C Csh12 D Czh6
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