Engineering Chemistry Lab Viva Questions
With Answers

Engineering chemistry lab viva questions with answers are an essential part of engineering education,
helping students to prepare effectively for their practical examinations and oral assessments. These viva
questions not only test a student’s understanding of theoretical concepts but also their practical application
skills in the laboratory. A well-prepared student can confidently answer questions related to experiments,
safety protocols, chemical properties, and calculations, which are frequently asked during viva sessions. In
this comprehensive guide, we will explore common engineering chemistry lab viva questions along with
detailed answers, tips for preparation, and insights into the types of questions that are typically asked.

Introduction to Engineering Chemistry Lab Viva

Understanding the importance of viva questions in engineering chemistry is crucial for students aiming to
excel in their laboratory assessments. These questions often cover a broad spectrum, including: -
Fundamental concepts of chemistry - Laboratory safety procedures - Experimental techniques - Chemical
reactions and properties - Data analysis and calculations - Applications of chemistry in engineering
Preparing for these questions ensures that students can demonstrate both theoretical knowledge and
practical skills, making them more confident during their viva sessions.

Common Categories of Engineering Chemistry Lab Viva Questions

Viva questions are generally categorized into several key areas:

1. Basic Concepts of Chemistry

- Atomic structure and periodic table - Chemical bonding - States of matter - Solutions and their properties

2. Laboratory Techniques and Safety

- Handling chemicals and reagents - Proper use of lab equipment - Waste disposal methods - Safety
precautions during experiments

3. Experimental Procedures

- Steps involved in specific experiments - Purpose of each reagent and instrument - Troubleshooting
common issues
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4. Data Analysis and Calculations

- Molarity and normality calculations - Titration calculations - Error analysis - Interpretation of results

5. Applications and Uses of Chemistry

- Corrosion prevention - Water treatment processes - Material synthesis - Environmental impact
assessments

Sample Engineering Chemistry Lab Viva Questions with Answers

Here, we present a curated list of frequently asked questions along with comprehensive answers to help
students prepare effectively.

Q1. What is the principle of titration?

Answer: Titration is an analytical technique used to determine the concentration of an unknown solution by
reacting it with a solution of known concentration (titrant). The principle is based on the stoichiometric
reaction between the analyte and titrant, where the volume of titrant used to reach the equivalence point
indicates the concentration of the analyte.

Q2. Explain the process of standardization of a titrant.

Answer: Standardization involves determining the exact concentration of a titrant solution. It is performed by
titrating the titrant against a primary standard—an accurately weighed and known pure substance. The
steps include: - Preparing a solution of the primary standard - Titrating with the titrant until the endpoint is
reached (color change or other indicator) - Calculating the exact concentration of the titrant based on the
known amount of standard and volume used

Q3. What are the safety precautions to be taken during acid-alkali titrations?

Answer: Safety precautions include: - Wearing safety goggles and lab coats - Handling acids and alkalis
carefully to avoid spills - Using proper gloves when handling chemicals - Ensuring proper disposal of
chemical waste - Working in a well-ventilated area - Being prepared to neutralize any accidental spills
immediately

Q4. Describe the principle of using a calorimeter in chemistry experiments.

Answer: A calorimeter measures the heat absorbed or evolved during a chemical reaction. Its principle relies
on the conservation of energy, where the heat exchange between the reaction and the calorimeter is
measured to determine the enthalpy change of the process.



Q5. How do you calculate the molarity of a solution?

Answer: Molarity (M) is calculated by dividing the number of moles of solute by the volume of solution in
liters: \[ \text{Molarity} (M) = \frac{\text{Number of moles of solute}}{\text{Volume of solution in liters}} \] For
example, dissolving 0.5 mol of NaCl in 1 liter of solution results in a 0.5 M NaCl solution.

Q6. What is the significance of pH in chemical solutions?

Answer: pH measures the acidity or alkalinity of a solution. It is significant because: - It influences chemical
reactions and solubility - It affects biological processes - Maintaining appropriate pH is vital in processes like
water treatment and corrosion prevention - pH indicators are used to determine the endpoint in titrations

Q7. Explain the process of desalination and its importance.

Answer: Desalination is the process of removing salts and impurities from seawater or brackish water to
produce fresh water. Techniques include reverse osmosis and distillation. Its importance lies in providing
potable water in arid regions and supplementing freshwater sources.

Q8. What is the role of indicators in titrations?

Answer: Indicators are substances that change color at a specific pH, signaling the endpoint of titration. They
are crucial for accurately determining when the titration is complete.

Tips for Preparing Engineering Chemistry Lab Viva Questions

Effective preparation involves understanding concepts deeply and practicing common questions. Here are
some tips: - Review all laboratory experiments thoroughly, including procedures, purpose, and observations.
- Understand the theoretical basis behind each experiment. - Practice explaining your experiments clearly
and concisely. - Memorize important formulas, calculations, and safety protocols. - Prepare for
troubleshooting questions related to common experimental issues. - Practice answering questions aloud to
improve confidence and clarity.

Sample List of Important Viva Questions for Revision

To assist in revision, here is a list of additional important questions: - What is the importance of calibration of
instruments? - Describe the process of preparing a standard solution. - Explain the significance of error
analysis in experiments. - What are common sources of error in volumetric analysis? - How do you determine
the purity of a chemical compound in the lab? - Describe the procedure for preparing a standard nitrate
solution. - What safety measures should be taken while handling corrosive chemicals?
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Conclusion

Preparing for engineering chemistry lab viva questions with answers is vital for academic success and
practical competence. Understanding fundamental concepts, mastering experimental procedures, and
practicing common questions will help students confidently face viva examinations. Remember, clarity in
explanation, safety awareness, and analytical thinking are key to excelling in your viva sessions. Regular
revision and hands-on practice will enhance your confidence and ensure you perform well in your practical
assessments. For further assistance, students are encouraged to refer to laboratory manuals, lecture notes,
and standard chemistry textbooks. Stay updated with the latest safety protocols and experimental
techniques to ensure a comprehensive understanding of engineering chemistry practices. Happy studying
and best of luck in your engineering chemistry lab viva!

Engineering Chemistry Lab Viva Questions with Answers: A Comprehensive Guide
Introduction

In the realm of engineering education, the lab component plays a pivotal role in bridging theoretical concepts
with practical applications. The viva voce, or oral examination, is an integral part of assessing a student's
understanding and proficiency in laboratory procedures, chemical principles, and safety protocols.
Preparation for the engineering chemistry lab viva questions with answers is essential for students to
confidently demonstrate their knowledge, troubleshoot experiments, and articulate scientific concepts
effectively. This comprehensive guide aims to delve into common viva questions, detailed answers, and
essential tips to excel in your laboratory viva.

Importance of Engineering Chemistry Lab Viva
Before exploring specific questions, it is important to understand why the viva is crucial:

1. Assessment of Practical Knowledge: Verifies understanding of experiments, procedures, and underlying
chemical principles.

2. Evaluation of Safety Awareness: Ensures students are aware of safety protocols and proper handling of
chemicals and equipment.

3. Development of Communication Skills: Encourages students to articulate scientific concepts clearly and
confidently.

4. Problem-Solving Abilities: Tests the ability to troubleshoot experimental issues and interpret results.

Common Categories of Viva Questions
Viva questions in engineering chemistry labs typically cover the following areas:

1. Basic Concepts and Principles
2. Preparation and Standardization of Solutions
3. Chemical Reactions and Procedures



4. Instrument Handling and Calibration
5. Safety and Precautions
6. Application-based and Conceptual Questions

Let’s explore each category in depth, with sample questions and model answers.
1. Basic Concepts and Principles

Q1. What is the importance of molarity in chemical solutions?
Answer:

Molarity (M) is a measure of concentration that expresses the number of moles of solute dissolved per liter of
solution. It is important because:

1. It provides a precise way to prepare solutions with specific concentrations.
2. It allows for accurate stoichiometric calculations in reactions.

3. Molarity is essential for standardization, titrations, and quantitative analysis.
4. Using molarity ensures reproducibility and consistency across experiments.

Q2. Explain the difference between a primary and secondary standard solution.

Answer:

Primary Standard Solution:

Prepared from a highly pure, stable, and non-hygroscopic substance.

Used to determine the concentration of other solutions accurately.

Examples include sodium carbonate (Na,CO,), potassium dichromate (K,Cr,O-).

0N~

Secondary Standard Solution:

Prepared by standardizing against a primary standard.

Not as pure or stable as primary standards but suitable for routine titrations.

Examples include sodium hydroxide (NaOH) solution standardized against a primary standard.

A0 n o~

Q3. Why is it necessary to standardize a titrant before titration?
Answer:

Standardization of a titrant ensures its concentration is accurately known, which is vital for precise analytical
results. Since titrants can undergo slight changes over time due to environmental factors or impurities,
standardizing against a primary standard provides a reliable baseline. This process enhances the accuracy
of titrations, ensuring that calculated concentrations of unknown solutions are correct.

1. Preparation and Standardization of Solutions

Q4. Describe the procedure for preparing a 0.1 M sodium hydroxide solution.
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Answer:

Materials Needed:

1.
2.
3.
4.

Solid NaOH pellets
Distilled water
Volumetric flask (1-liter)
Beaker and funnel

Procedure:

1.

1.

Weighing:

Calculate the required weight of NaOH pellets using molar mass (~40 g/mol):

\( \text{Weight} = 0.1\, \text{mol/L} \times 40\, \text{g/mol} \times 1\, \text{L} = 4\, \text{g} \).

1.

Dissolution:

1. Dissolve approximately 3.5 g of NaOH in about 300 mL of distilled water in a beaker, stirring continuously.

. Ensure complete dissolution.

. Transfer and Volume Adjustment:

1. Transfer the solution to a 1-liter volumetric flask.

1.
2.

Rinse the beaker with distilled water and add the rinsings to the flask.

. Add distilled water up to the 1-liter mark carefully, mixing thoroughly.

. Storage:

Store the solution in a labeled container.
Note that NaOH solution is hygroscopic and should be prepared fresh or standardized regularly.

Q5. How do you standardize a sodium hydroxide solution using a primary standard?

Answer:

Materials Needed:

1.
2.
3.

Sodium carbonate (Na,CQO,) primary standard
Hydrochloric acid (HCI) of known concentration
Burette, pipette, conical flask

Procedure:

1.

1.

Preparation of Na,CO, Solution:

Accurately weigh a known amount of Na,CO; (e.g., 1.0 g).



2. Dissolve in distilled water and dilute to a known volume (e.g., 250 mL).
1. Titration:

1. Pipette a fixed volume (e.g., 25 mL) of the Na,CQO; solution into a conical flask.
2. Add a few drops of a suitable indicator (e.g., methyl orange).
3. Fill the burette with the NaOH solution to be standardized.

1. Titration Process:

1. Titrate Na,CO, solution with NaOH until the endpoint (color change) is observed.
2. Record the volume of NaOH used.

1. Calculations:

1. Using the known molarity of Na,CO, and the titration data, calculate the molarity of NaOH.
2. Repeat the process for accuracy and take the average value.

1. Chemical Reactions and Procedures

Q6. Write the chemical equation for the titration of hydrochloric acid with sodium hydroxide.
Answer:

\[

\mathrm{HCI} + \mathrm{NaOH} \rightarrow \mathrm{NaCl} + \mathrm{H}_2\mathrm{O}

\

This is a neutralization reaction where hydrochloric acid reacts with sodium hydroxide in a 1:1 molar ratio to
produce sodium chloride and water.

Q7. Describe the principle of acid-base titration.
Answer:

The principle of acid-base titration is based on the stoichiometric reaction between an acid and a base.
When a solution of known concentration (titrant) is gradually added to a solution of unknown concentration
(analyte), the point at which neutralization occurs (equivalence point) is detected using an indicator. The
volume of titrant used at this point allows calculation of the unknown concentration using the known molarity
of the titrant.

Q8. How do you determine the endpoint in a titration?
Answer:

The endpoint is determined by a visible change in the indicator’s color that signifies the completion of the
reaction. For example:
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1.
2.

Methyl orange changes from red to yellow in acidic to neutral solutions.
Phenolphthalein turns from colorless to pink near the equivalence point in titrations involving strong bases
and acids.

Accurate detection of the endpoint is crucial for precise calculations.

1.

Instrument Handling and Calibration

Q9. How is a pH meter calibrated before use?

Answer:

Calibration Procedure:

1.

1.

H 0N~

Prepare Standard Buffer Solutions:

Use standard pH buffers (e.g., pH 4.0, 7.0, 9.2).

. Calibration Steps:

Turn on the pH meter and rinse the electrode with distilled water.

Immerse the electrode in the pH 7.0 buffer, allow the reading to stabilize, and adjust the meter to read 7.0.
Rinse and then immerse the electrode in the pH 4.0 buffer, adjust if necessary.

Repeat with pH 9.2 buffer for high pH calibration.

. Final Checks:

1. Rinse the electrode with distilled water after calibration.

2.

Store the electrode properly after use.

Proper calibration ensures accurate pH measurements during titrations and other experiments.

Q10. How do you calibrate a spectrophotometer?

Answer:

Calibration steps include:

1.

1.

Blank Measurement:

Use a cuvette containing only the solvent or blank solution to zero the instrument.

. Standard Solution:

. Prepare standard solutions of known concentration.
. Measure their absorbance to create a calibration curve.

. Calibration Curve:



1. Plot absorbance versus concentration to verify the linearity of the instrument response.

1. Routine Checks:

1. Regularly verify calibration with standards to ensure consistent accuracy.

This process ensures that absorbance readings accurately reflect concentrations.

1. Safety and Precautions

Q11. What are the safety precautions to be taken while handling acids and alkalis?

Answer:

1. Always wear personal protective equipment (PPE): lab coat, gloves, goggles.

2. Handle acids and alkalis in a well-ventilated area or under a fume hood.
3. Add acids to water (

Questions & Answers About engineering chemistry lab viva

questions with answers

No Question Answer

1 What is the purpose of calibrating Calibrating instruments ensures accuracy and reliability of
instruments in an engineering measurements, minimizing errors during experiments and
chemistry lab? ensuring valid results.

2 | Explain the significance of pH pH measurement indicates the acidity or alkalinity of a solution,
measurement in chemical analysis. | which is crucial for processes like titrations, quality control, and

understanding chemical behavior.

3 | What are the common methods Common methods include titration for alkalinity and hardness,
used for water analysis in the lab? | spectrophotometry for metal ions, and colorimetric tests for

chemical oxygen demand (COD) and biological oxygen
demand (BOD).

4 How do you determine the purity of | Purity is determined through techniques like titration, melting
a chemical substance in the lab? point analysis, spectroscopic methods, and checking for

impurities using chromatography or other analytical
techniques.

5 | What is the role of a solvent in A solvent provides a medium for the reactants to interact,
chemical reactions conducted in facilitates the reaction, dissolves the reactants, and sometimes
the lab? influences the reaction rate and mechanism.

6 Describe the procedure to prepare | A standard solution is prepared by accurately weighing a
a standard solution in the lab. known amount of pure solute, dissolving it in a solvent to a

known volume, and ensuring thorough mixing for precise
concentration.
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7 | Why is it important to repeat Repeating experiments ensures reproducibility, verifies results,

experiments in an engineering minimizes errors, and increases the reliability and accuracy of
chemistry lab? the data obtained.

8 | What safety precautions should be | Safety precautions include wearing protective gear (gloves,
followed during chemical goggles, lab coat), handling chemicals carefully, working in
experiments in the lab? well-ventilated areas, proper disposal of waste, and being

familiar with emergency procedures.
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