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Determining molarity lab answers key is an essential resource for students and educators aiming
to deepen their understanding of solution chemistry and the practical applications of molarity
calculations. Molarity, defined as the number of moles of solute per liter of solution, is a fundamental
concept in chemistry laboratories. Accurately determining molarity involves a combination of precise
experimental techniques, careful data analysis, and understanding theoretical principles. This article
provides comprehensive guidance on how to approach molarity determination in lab settings,
including typical questions, calculations, and interpretation of results, serving as a valuable answer
key for lab exercises.

Understanding Molarity and Its Importance in Laboratory Work

What is Molarity?

Molarity (M) quantifies the concentration of a solution, indicating how many moles of solute are
present in one liter of solution. It is expressed mathematically as:

- Molarity (M) = Moles of solute / Liters of solution

For example, a 1 M solution contains 1 mole of solute per liter of total solution. This measurement is
crucial in chemical reactions, titrations, and preparing solutions with precise concentrations.

Why Determining Molarity Matters

Accurate molarity calculations are vital for:

- Stoichiometric calculations in chemical reactions
- Preparing standard solutions for titrations
- Understanding solution properties and behavior
- Ensuring reproducibility and reliability of experimental results

A common laboratory exercise involves determining the molarity of an unknown solution through
titration, which requires careful experimental design and data analysis.
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Common Laboratory Techniques for Determining Molarity

Titration Method

Titration is the most common technique for molarity determination. It involves adding a titrant of
known concentration to a solution of unknown concentration until the reaction reaches equivalence.

Steps in a Typical Titration

- Prepare the analyte solution with an unknown molarity.
- Fill a burette with a titrant of known molarity.
- Add an indicator to signal the endpoint of the titration.
- Slowly add the titrant to the analyte while swirling until the endpoint is reached.
- Record the volume of titrant used.

Calculating Molarity from Titration Data

Once the titration is complete, molarity of the unknown can be calculated using the formula:

M?V? = M?V?

Where:

- M? = molarity of the unknown solution
- V? = volume of the unknown solution
- M? = molarity of the titrant
- V? = volume of titrant used

Answer Key Example:

Suppose you titrated 25.0 mL of an unknown acid with 0.100 M NaOH, and it took 30.0 mL of NaOH
to reach the endpoint.

Calculation:

- M? 25.0 mL = 0.100 M 30.0 mL
- M? = (0.100 M 30.0 mL) / 25.0 mL
- M? = 0.120 M
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Therefore, the molarity of the unknown acid is 0.120 M.

Common Questions and Their Answers in Molarity Lab Exercises

1. How do you determine the molarity of an unknown solution?

To determine the molarity:

- Prepare a titration setup with a standard solution (titrant) of known molarity.
- Record the volume of titrant used at the endpoint.
- Apply the titration formula (M?V? = M?V?) to solve for the unknown molarity.

2. What are the sources of error in molarity determination?

Errors can arise from:

- Inaccurate measurement of liquids (imprecise use of pipettes, burettes)
- Misjudging the endpoint of titration
- Contaminated solutions or improper cleaning of equipment
- Temperature fluctuations affecting solution volumes
- Impurities in reagents

3. How is the equivalence point identified in a titration?

The equivalence point is identified using an appropriate indicator that changes color at a specific pH.
For strong acid-strong base titrations, phenolphthalein is commonly used. The endpoint is observed
as a persistent color change indicating the reaction is complete.

Sample Calculations for Molarity Determination

Example 1: Acid-Base Titration

Suppose you have 0.5 L of an unknown HCl solution, and it requires 40 mL of 0.1 M NaOH to
neutralize it.

Calculation:

- M? V? = M? V?
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- M? 0.5 L = 0.1 M 0.04 L
- M? = (0.1 0.04) / 0.5
- M? = 0.008 / 0.5 = 0.016 M

Answer: The molarity of the HCl solution is 0.016 M.

Example 2: Preparing a Standard Solution

To prepare 1 L of a 0.2 M NaCl solution:

- Calculate moles needed: 0.2 mol/L 1 L = 0.2 mol
- Find the mass: NaCl molar mass ? 58.44 g/mol
- Mass needed: 0.2 mol 58.44 g/mol ? 11.69 g

Procedure:

- Weigh approximately 11.69 g of NaCl.
- Dissolve in distilled water.
- Transfer to a 1 L volumetric flask and dilute to the mark.

Best Practices for Accurate Molarity Determination

Equipment Calibration and Use

- Regularly calibrate pipettes and burettes.
- Use clean, dry glassware.

Proper Technique

- Add titrant slowly near the endpoint.
- Swirl continuously to ensure thorough mixing.
- Record the exact volume used.

Data Recording and Analysis

- Record multiple titrations to obtain consistent results.
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- Calculate average titrant volume.
- Use the average in calculations to minimize random errors.

Conclusion

Determining molarity in a laboratory setting is a fundamental skill that combines theoretical
knowledge with precise experimental technique. Whether through titration or preparation of standard
solutions, understanding how to accurately calculate and interpret molarity results is crucial for
successful chemistry experiments. Utilizing the principles outlined in this guide and reviewing
example calculations can help students and professionals confidently solve molarity-related
questions, troubleshoot errors, and ensure the accuracy of their results. Remember, meticulous
experimental procedures and careful data analysis are key to obtaining reliable molarity
determinations, making this knowledge an invaluable part of any chemist's toolkit.
 
Determining Molarity Lab Answers Key: An In-Depth Investigation into Experimental Accuracy and
Educational Insights

Understanding the concept of molarity?the concentration of a solution expressed as moles of solute
per liter of solution?is fundamental in chemistry education and research. The process of determining
molarity in a laboratory setting provides students and scientists alike with critical insights into titration
techniques, solution preparation, and analytical accuracy. This article delves into the key aspects of
determining molarity lab answers, exploring the common methodologies, potential sources of error,
data analysis strategies, and best practices for ensuring reliable results. Whether you're a student
reviewing lab results or an educator assessing the integrity of experimental data, this
comprehensive review aims to clarify the nuances involved in such determinations.

Understanding the Fundamentals of Molarity Determination

Before examining specific lab answers, it is essential to revisit the core principles underpinning
molarity calculations.

Definition and Significance of Molarity

Molarity (M) is defined as:

M = moles of solute / liters of solution

This measure allows chemists to precisely communicate solution concentrations, which is crucial for
reactions where stoichiometry determines yield and purity.

Common Laboratory Techniques for Molarity Determination
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- Titration: The primary method for determining unknown molarity, involving a titrant of known
concentration reacting with the analyte.

- Standardization: Preparing a standard solution with a known molarity to calibrate titrants.
- Gravimetric Analysis: Using mass measurements to determine molarity indirectly.

Titration remains the most accessible and widely used approach for educational purposes, often
forming the basis of lab exercises designed to reinforce theoretical concepts.

Methodology for Accurate Molarity Determination

Achieving precise and accurate molarity measurements hinges on strict adherence to protocol and
meticulous data recording.

Designing the Titration Experiment

An effective titration setup includes:

- Selecting an appropriate indicator (e.g., phenolphthalein) for endpoint detection.
- Calibrating volumetric equipment (burettes, pipettes) to ensure volumetric accuracy.
- Preparing solutions with known or accurately measured masses and volumes.
- Conducting multiple trials to verify consistency.

Calculating Molarity from Titration Data

The general formula used is:

M?V? = M?V?

Where:

- M? = molarity of titrant (known)
- V? = volume of titrant used
- M? = molarity of analyte (unknown)
- V? = volume of analyte

Rearranged to solve for M?:

M? = (M?V?) / V?
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Accurate measurement of V? and V?, along with the known concentration of the titrant, is critical for
reliable calculations.

Analyzing Common Lab Answers: Types of Errors and Their Impact

In reviewing molarity lab answers, discrepancies often stem from systematic and random errors.
Understanding these errors helps interpret data and improve accuracy.

Sources of Error in Molarity Determinations

- Measurement Errors: Inaccurate readings from burettes, pipettes, or balances.
- Impure Reagents: Contaminated or degraded solutions affecting concentration.
- Indicator Errors: Premature or delayed endpoint detection due to improper indicator choice or

subjective judgment.
- Titration Technique: Overshooting the endpoint (overshoot) or inconsistent titrant addition.

Impact on Lab Results

- Underestimation or overestimation of molarity.
- Increased standard deviation across trials.
- Misinterpretation of solution concentrations or reaction stoichiometry.

Interpreting and Validating Molarity Lab Answers

Evaluating the correctness of lab answers involves not only verifying calculations but also assessing
experimental methodology.

Criteria for Valid Results

- Consistency across multiple trials: Variance should be minimal.
- Alignment with known standards: Results should approximate expected values when applicable.
- Proper significant figures: Reflecting measurement precision.
- Logical error analysis: Identifying and accounting for potential sources of deviation.

Sample Calculation Walkthrough

Suppose a titration involves 25.00 mL of analyte reacted with 20.00 mL of a 0.100 M NaOH solution.
The molarity of the analyte (say, an acid) is calculated as:
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M_analyte = (M_NaOH × V_NaOH) / V_analyte

= (0.100 mol/L × 0.02000 L) / 0.02500 L

= (0.00200 mol) / 0.02500 L

= 0.0800 M

If the lab answer deviates significantly from this value, potential errors should be investigated.

Best Practices for Ensuring Reliable Molarity Determinations

To optimize accuracy and precision in determining molarity, laboratories should adhere to the
following guidelines:

- Use high-quality, properly stored reagents.
- Calibrate volumetric and analytical equipment regularly.
- Conduct multiple independent trials.
- Record all measurements meticulously, noting environmental conditions.
- Select suitable indicators and understand their transition points.
- Perform blank titrations to account for any baseline errors.

Educational and Practical Implications of Lab Answer Analysis

Analyzing molarity lab answers extends beyond mere verification; it enhances understanding of
experimental chemistry.

For Students

- Improves understanding of titration techniques.
- Develops critical thinking regarding experimental errors.
- Reinforces the importance of precision and accuracy.

For Educators

- Provides insight into student comprehension and technique.
- Highlights common pitfalls to address in instruction.
- Aids in designing more effective lab exercises.
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For Researchers

- Ensures data integrity for subsequent analyses.
- Guides troubleshooting of experimental setups.
- Facilitates reproducibility and validation of findings.

Conclusion

The process of determining molarity in a laboratory setting is a cornerstone of analytical chemistry
education and research. A thorough understanding of the methodology, coupled with vigilant
attention to potential errors, ensures that lab answers are both accurate and meaningful. By critically
evaluating molarity calculations and experimental procedures, students and professionals can
deepen their understanding of solution chemistry, improve laboratory skills, and uphold scientific
rigor. As with many aspects of experimental science, continual refinement of techniques and
analytical practices leads to more reliable data and, ultimately, a more profound grasp of the
chemical principles at play.

In summary, the key to mastering determining molarity lab answers lies in meticulous experimental
design, precise measurement, thorough data analysis, and an awareness of common sources of
error. Whether reviewing student work or conducting research, applying these principles ensures
that molarity determinations serve as a robust foundation for further chemical investigations.
 

 QuestionAnswer What is the purpose of determining molarity in a lab setting? The purpose is to
find the concentration of a solution in moles of solute per liter of solution, which is essential for
quantitative chemical analysis and reactions. How do you prepare a standard solution for a molarity
lab? You accurately weigh a known amount of solute, dissolve it in a small volume of solvent, and
then dilute it to a precise final volume to achieve the desired molarity. What equipment is commonly
used to determine molarity in a lab? Typically, a volumetric flask, graduated cylinder, burette, and
pipette are used to measure and transfer liquids accurately during molarity determinations. How do
you calculate molarity from titration data? By using the titration formula: M?V? = M?V?, where M
and V are molarity and volume of the titrant and analyte, allowing you to solve for the unknown
molarity. What is the role of an indicator in a molarity titration lab? An indicator signals the endpoint
of the titration, helping to determine when the reaction is complete, which is essential for accurate
molarity calculations. How do you account for dilution factors when calculating molarity? You
multiply the measured concentrations by the dilution factor, ensuring the final molarity reflects the
original concentration before dilution. What are common sources of error in molarity determination
labs? Errors can arise from inaccurate measurements, incomplete reactions, contamination, or
misreading burette levels, affecting the accuracy of molarity calculations. Why is it important to
perform multiple titrations in a molarity lab? Repeating titrations ensures precision and accuracy by
allowing you to average the results and identify any anomalies or errors. How do you determine the
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molarity of an unknown solution using a standard titrant? By titrating the unknown solution with a
standard solution of known molarity and using the titration data to calculate its concentration via
stoichiometric relationships. What safety precautions should be taken during a molarity lab? Wear
appropriate personal protective equipment, handle acids and bases carefully, work in a
well-ventilated area, and follow proper waste disposal procedures to ensure safety. 

 
Related keywords: molarity calculation, molarity lab report, molarity worksheet answers, solution
concentration, molarity practice problems, lab experiment guide, solution preparation steps,
concentration calculation tips, molarity formula, chemistry lab answers

CHEMISTRY MOLARITY OF SOLUTIONS ANSWERS

chemistry molarity of solutions answers is a fundamental topic in chemistry that helps students
and professionals understand how to quantify the concentration of solutions. Molarity, often denoted
as M, is a measure of the number of moles of solute dissolved in one liter of solution. Mastering the
concept of molarity and being able to solve related problems is essential for various applications in
chemistry, including titrations, solution preparation, and stoichiometric calculations. In this
comprehensive guide, we will explore the concept of molarity, how to calculate it, common questions
and answers related to molarity of solutions, and practical tips to improve your understanding and
problem-solving skills.

Understanding Molarity in Chemistry

What is Molarity?

Molarity is a way of expressing the concentration of a solution. It is defined as:

- Molarity (M): The number of moles of solute per liter of solution.

Mathematically:

M = (moles of solute) / (liters of solution)

Where:

- M is the molarity

Published by: source.fame.house Page 10 of 20



DETERMINING MOLARITY LAB ANSWERS KEY Textbook Vol. 2023, Issue 7

- Moles of solute is the amount of solute in moles
- Liters of solution is the total volume of the solution

Significance of Molarity

Molarity is crucial because it provides a standardized way to describe solution concentrations,
allowing chemists to:

- Prepare solutions with precise concentrations
- Perform titrations accurately
- Calculate reactant amounts in chemical reactions

How to Calculate Molarity

Calculating molarity involves knowing:

- The amount of solute in grams
- The molar mass of the solute
- The volume of the solution in liters

The general steps are:

- Calculate the moles of solute:

- Moles = mass of solute (g) / molar mass (g/mol)

- Measure the total volume of the solution in liters.
- Use the molarity formula to find M:

Example Calculation:

Suppose you dissolve 10 grams of sodium chloride (NaCl) in 2 liters of water.

- Molar mass of NaCl = 58.44 g/mol
- Moles of NaCl = 10 g / 58.44 g/mol ? 0.171 mol
- Volume of solution = 2 L
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Molarity:

M = 0.171 mol / 2 L ? 0.0855 M

This means the solution has a molarity of approximately 0.0855 mol/L.

Common Questions and Answers about Molarity of Solutions

Understanding common questions related to molarity can help clarify concepts and improve
problem-solving skills.

1. How do you prepare a solution of a specific molarity?

Answer:

To prepare a solution of a specific molarity:

- Calculate the required amount of solute in grams:

grams = Molarity (M) × Volume (L) × Molar mass (g/mol)

- Weigh out the calculated amount of solute.
- Dissolve the solute in a smaller volume of solvent.
- Transfer the solution to a volumetric flask.
- Add solvent to reach the desired final volume.

Example:

Prepare 1 L of 0.5 M NaCl solution:

- Grams of NaCl = 0.5 mol/L × 1 L × 58.44 g/mol = 29.22 g

2. How do you find molarity from a solution's concentration?

Answer:

If you know the mass of solute and the volume of solution, follow these steps:
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- Calculate moles: Moles = mass / molar mass
- Convert volume to liters, if necessary
- Use the molarity formula: M = moles / liters

3. What is the difference between molarity and molality?

Answer:

- Molarity (M): Moles of solute per liter of solution.
- Molality (m): Moles of solute per kilogram of solvent.

Molarity depends on volume, which can change with temperature, whereas molality depends on
mass, which remains constant with temperature changes. This makes molality more suitable for
certain thermodynamic calculations.

4. How does dilution affect molarity?

Answer:

Dilution involves adding solvent to decrease the concentration of a solution. The relationship
between initial and final molarity and volume is given by:

M?V? = M?V?

Where:

- M? and V? are the initial molarity and volume
- M? and V? are the final molarity and volume

This equation allows you to find the new molarity after dilution.

5. How do you solve molarity problems involving titrations?

Answer:

In titration problems:

- Use the balanced chemical equation to relate moles of titrant and analyte.
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- Calculate moles of titrant used during titration based on volume and molarity.
- Determine the moles of analyte from the titration data.
- Convert moles to molarity if needed.

Example:

If 25 mL of NaOH of unknown molarity neutralizes 20 mL of HCl solution, and the balanced reaction
is:

NaOH + HCl ? NaCl + H?O

- Moles of NaOH = M × V
- Moles of HCl = (moles of NaOH) (since 1:1 ratio)
- Molarity of HCl = moles / volume in liters

Practical Tips for Solving Molarity Questions

- Always keep track of units; convert volumes to liters and masses to grams.
- Remember the molar mass of common compounds.
- Use the molarity formula carefully, especially when solving for unknowns.
- Practice problems regularly to become familiar with different scenarios.
- Understand the concept of dilution and how to apply the dilution formula.

Advanced Topics Related to Molarity

Beyond basic calculations, understanding the following topics can deepen your knowledge:

1. Molarity in Real-World Applications

- Pharmaceutical solutions
- Industrial chemical manufacturing
- Environmental testing

2. Molarity and Concentration Units

- Comparing molarity with molality, mass percent, and mole fractions
- Choosing the appropriate unit based on context
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3. Limitations of Molarity

- Temperature dependence
- Not ideal for very dilute solutions or solutions where volume changes significantly upon

dissolution

Summary

Mastering the concept of molarity is essential for anyone studying or working in chemistry. It enables
precise preparation and understanding of solutions, which are foundational to numerous chemical
processes. By understanding how to calculate molarity, solve related problems, and apply concepts
like dilution and titration, students can build a strong foundation in solution chemistry. Regular
practice and familiarity with common questions and answers will improve confidence and
problem-solving efficiency.

Remember:

- Always verify your units.
- Use the correct molar mass.
- Apply the molarity formula carefully.
- Practice diverse problems to build competence.

With these insights, you are better equipped to tackle any molarity-related question confidently and
accurately.
 
Chemistry molarity of solutions answers are fundamental to understanding how solutions behave in
various chemical contexts. Whether you're a student preparing for exams, a professional conducting
laboratory experiments, or a hobbyist exploring chemical reactions, grasping the concept of molarity
and how to calculate it accurately is essential. Molarity, often symbolized as M, provides a
standardized way to express the concentration of a solute in a solution, enabling clear
communication and precise calculations across chemistry disciplines.

Understanding Molarity: The Foundation of Solution Concentration

What is Molarity?

Molarity is defined as the number of moles of solute dissolved in one liter of solution.
Mathematically, it is expressed as:
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Molarity (M) = Moles of solute / Volume of solution in liters

This measure allows chemists to quantify how "concentrated" a solution is, which directly influences
reaction rates, equilibria, and many other chemical properties.

Why Is Molarity Important?

- Standardization: Molarity provides a consistent way to communicate concentrations.
- Reaction Calculations: It is essential for stoichiometric calculations in titrations and synthesis.
- Predicting Outcomes: Knowing molarity helps predict how solutions will interact under certain

conditions.

How to Calculate Molarity: Step-by-Step Guide

Calculating molarity involves understanding the relationship between mass, moles, and volume.
Here's a comprehensive guide:

Step 1: Determine the Mass of the Solute

Obtain the mass of the substance you want to dissolve, usually in grams. This data might come from
experimental measurements or problem statements.

Step 2: Convert Mass to Moles

Use the molar mass of the solute to convert grams to moles:

Moles = Mass (g) / Molar mass (g/mol)

Example: If dissolving 10 grams of NaCl (molar mass ? 58.44 g/mol):

Moles = 10 g / 58.44 g/mol ? 0.171 moles

Step 3: Measure the Volume of the Solution

Ensure the volume is in liters. If volume is given in milliliters, convert it:

Volume in liters = Volume in milliliters / 1000

Example: 500 mL = 0.5 L
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Step 4: Calculate Molarity

Apply the molarity formula:

M = Moles of solute / Volume in liters

Using the previous values:

M = 0.171 moles / 0.5 L ? 0.342 M

Practice Problems and Solutions

Example 1: Calculating Molarity from Mass and Volume

Problem: You dissolve 5 grams of potassium permanganate (KMnO?) in enough water to make 250
mL of solution. What is the molarity of the solution?

Solution:

- Molar mass of KMnO? ? 158.04 g/mol
- Moles = 5 g / 158.04 g/mol ? 0.0317 mol
- Volume = 250 mL = 0.25 L
- Molarity = 0.0317 mol / 0.25 L ? 0.127 M

Answer: The molarity of the solution is approximately 0.127 M.

Example 2: Finding the Volume of Solution Needed for a Desired Molarity

Problem: How much water must be added to 2 grams of sodium hydroxide (NaOH) to prepare a 1 M
solution?

Solution:

- Molar mass of NaOH ? 40.00 g/mol
- Moles = 2 g / 40.00 g/mol = 0.05 mol
- Desired molarity = 1 M
- Volume needed = Moles / Molarity = 0.05 mol / 1 M = 0.05 L = 50 mL

Answer: You need to dissolve 2 grams of NaOH in 50 mL of water to make a 1 M solution.
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Common Challenges and Tips in Calculating Molarity

- Accurate Measurement of Mass and Volume

- Use precise instruments such as analytical balances and volumetric flasks.
- Always double-check units before calculations.

- Correct Conversion of Units

- Convert milliliters to liters when necessary.
- Ensure molar mass values are accurate, considering isotopic variations if relevant.

- Handling Dilutions

- When diluting solutions, use the dilution formula:

M?V? = M?V?

where:

- M? = initial molarity
- V? = initial volume
- M? = final molarity
- V? = final volume

This helps determine how much of a concentrated solution is needed to prepare a desired dilute
solution.

- Understanding Limitations

- Molarity depends on temperature because volume can expand or contract.
- For high-precision work, consider using molality or molar concentration measures less sensitive
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to temperature changes.

Advanced Topics Related to Molarity

Molarity and Normality

While molarity measures moles per liter, normality considers the equivalent factor of the solute,
often used in acid-base and redox reactions.

Molarity in Titrations

- Critical for calculating unknown concentrations.
- Involves preparing standard solutions with known molarity.

Molarity and Solution Preparation

- Techniques to prepare solutions of precise molarity include weighing, dissolving, and diluting
stock solutions.

Summary: Mastering Molarity Calculations

Understanding chemistry molarity of solutions answers is crucial for practical laboratory work and
theoretical problem-solving. By mastering the steps of converting mass to moles, measuring solution
volume accurately, and applying the molarity formula, you can confidently solve a wide range of
concentration problems.

Key Takeaways:

- Always convert units consistently.
- Use accurate molar masses.
- Remember that solutions' concentrations impact reaction outcomes.
- Practice with diverse problems to solidify your understanding.

Final Thoughts

Whether you're calculating the molarity for a simple household chemistry experiment or designing
complex industrial processes, the principles behind molarity calculations remain the same.
Developing proficiency in these calculations enhances your overall understanding of solution
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chemistry and equips you with the skills necessary for advanced studies and professional
applications. Keep practicing different problems, double-check your work, and stay curious about
how concentration influences chemical behavior.
 

 QuestionAnswer What is molarity in chemistry and how is it calculated? Molarity is a measure of
concentration representing the number of moles of solute dissolved in one liter of solution. It is
calculated using the formula: Molarity (M) = moles of solute / liters of solution. Why is molarity
important in preparing chemical solutions? Molarity ensures precise and reproducible concentrations
in chemical reactions, making it essential for accurate titrations, reagent preparation, and
stoichiometric calculations. How do you determine the molarity of a solution from experimental data?
You can determine molarity by measuring the amount of solute dissolved and the total volume of the
solution, then applying the formula M = moles of solute / liters of solution, often using mass
measurements and molar mass calculations. What are common mistakes to avoid when calculating
molarity? Common mistakes include using incorrect units, mixing units (like grams and liters), not
converting mass to moles properly, and neglecting to account for significant figures or solution
volume adjustments. How can I use molarity to prepare a solution of desired concentration? To
prepare a solution of desired molarity, use the formula: volume of stock solution = (desired molarity /
stock molarity) × volume needed. Measure the corresponding amount of stock solution and dilute
with solvent to reach the final volume. 

 
Related keywords: molarity calculation, solution concentration, molarity formula, molarity
examples, molarity problems, concentration units, solution chemistry, molarity worksheet, molarity
definition, calculating molarity
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