Laboratory Assignment: Laboratory Techniques

Introduction

In this laboratory assignment, we aim to explore various laboratory techniques
commonly used in scientific research. These techniques include measurement, data recording,
chemical reactions, and microscopy, each of which plays a vital role in analyzing and
interpreting experimental results. The objective is to familiarize students with the basic
equipment and procedures used in laboratory settings and to develop accurate, reproducible

experimental methods.

Objectives

To learn the proper use of basic laboratory equipment.

e To understand key laboratory techniques such as measuring, weighing, and mixing
substances.

e To gain experience with microscopes for viewing microscopic organisms.

e To practice recording data in'a clear and organized manner.

Laboratory Techniques and Procedures

1. Measuring and Weighing Substances

Procedure:

o Use an analytical balance to measure the mass of a substance with high precision.
e Use graduated cylinders or pipettes for measuring volumes of liquids.
o For accuracy, ensure that the container is on a flat surface and the scale is zeroed out

before use.



Answer: In this experiment, we used an analytical balance to measure the mass of a solid
sample, and a graduated cylinder to accurately measure 10 ml of distilled water. We ensured

that the mass readings were consistent by taking measurements multiple times.

2. Using the Microscope

Procedure:

e Set up the microscope and place the sample slide on the stage.
o Begin with the lowest objective lens (typically 4x or 10x) to locate the sample.
e Once the sample is in view, switch to higher objective lensesfor greater

magnification (40x, 100x).

Answer: In this exercise, we examined onion skin cells under a microscope at 40x
magnification. The cells were clearly visible; showing the cell wall, nucleus, and cytoplasm.

We noted that the cells were in various.stages of interphase.

3. Preparing a Standard Solution

Procedure:

e Dissolve a known amount of solute in a specific volume of solvent to prepare a
standard solution.
e Accurately weigh the solute using an analytical balance.

e Use a volumetric flask to ensure the solution is made up to the correct final volume.

Answer: To prepare a 1 M NacCl solution, we dissolved 58.5 grams of sodium chloride in 1
liter of distilled water. The solution was mixed until fully dissolved, and we verified the final

volume using a volumetric flask.



4. Titration Technique

Procedure:

o Titration is used to determine the concentration of an unknown solution by reacting it
with a solution of known concentration (the titrant).
o Use a burette to dispense the titrant slowly into the solution until the endpoint.is

reached (usually indicated by a color change).

Answer: During the titration of hydrochloric acid with sodium hydroxide, we added the
NaOH solution drop by drop to the HCl solution. The endpoint was.reached when the
phenolphthalein indicator changed from colorless to pale pink, signaling that the acid had

been neutralized.

5. Chemical Reactions and Observations

Procedure:

e Mix reactants in a reaction vessel such as a test tube or beaker.
e Record any physical changes such as color change, formation of a precipitate, or gas

production.

Answer: In this experiment, when we mixed sodium carbonate with hydrochloric acid, a gas
was produced (CO-), and we observed bubbling and fizzing. A white precipitate of calcium
carbonate formed when we added calcium chloride to the solution, indicating a double

displacement reaction.

6. pH Measurement

Procedure:



o Use a pH meter or universal pH paper to measure the acidity or alkalinity of a
solution.

o Ensure the pH meter is calibrated properly before use.

Answer: We measured the pH of distilled water, which was neutral (pH = 7). We then tested
a vinegar sample, which had a pH of 3, indicating it was acidic. Finally, we tested a sodium

hydroxide solution, which had a pH of 12, indicating it was basic.

Results and Observations

e The standard solution preparation was successful, and the solution was clear and free
of undissolved particles.

o In the microscopy session, we identified various cellular structures, such as the
nucleus and cell membrane in plant cells.

o The titration experiment allowed us to determine the concentration of HCI with a high
degree of accuracy.

e The chemical reactions demonstrated the production of gases and precipitates,

confirming the occurrence of chemical changes.

Discussion

In this laboratory assignment, we performed multiple laboratory techniques to explore
fundamental concepts in science, such as measurement, chemical reactions, and microscopy.
We identified sources of bias during the measurements and ensured that we followed proper
techniques to minimize errors. For example, when conducting the titration, we controlled for

factors like temperature and pH, ensuring accurate results.



The phases of cell cycle experiment, observed through the microscope, provided insight into

cellular division, showing the importance of proper experimental setup and attention to detail.

Conclusion

The experiment successfully demonstrated various laboratory techniques, including
microscopy, titration, and chemical reaction analysis. The outcomes were in line with the
expected results, supporting the hypothesis. The results section of the report clearly presented

the findings, and the conclusion summarized the observed effects.



