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OBJECTIVE:  

To calculate the density of given substances from measured values of volume and mass 
 

LEARNING OUTCOMES 

After conducting this experiment, you should be able to: 
1. Known that type of technique to determine the density of substance 
2. Calculate the density of an unknown liquid  
3. Calculate the density of an irregularly shaped solid. 
 

INTRODUCTION: 

Density is a physical property of liquids and solids. We can define density (d) as the 
amount of mass is given volume (eq 2.1). The unit of density is g/cm3 or g/mL. For a homogeneous 
object, the formula mass/volume may be used. To determine the density of a liquid, the volume 
may be measured directly but the mass may use an indirect technique called weighing by 
difference (figure 2.1). The density of a solid material, we can measure mass directly using 
balance but the volume especially an irregular object cannot to be found directly. However, its can 
found indirectly from the amount of a liquid it displaces. This technique is called volume 
displacement (figure 2.2).      

 

volume

mass
density      (eq 2.1) 

 
After collecting the experiment data, we can calculate density by dividing the mass by the 

volume. However, most important calculated value was the proper unit. The density of liquids and 
solids is usually expressed in gram per millimeter (g/mL) or gram per cubic centimeter (g/cm3). 
Since 1 mL = 1 cm3, the numerical value for density in g/mL and g/cm3 is identical. For example, 
the density of water may be expressed as     1.00 g/mL or 1.00 g/cm3. 
 
 Weighing by difference, the technique of the mass of the chemical was calculated by 
subtracting the weight of an empty container from the total weight of the container and chemical. 
Meanwhile, volume displacement technique based on Archimedes principle that volume of solid 
(that sinks) is equal with displaces an amount of water.  It is can be calculated by the difference of 
volume before and volume after an object is immersed in an amount of water. 
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Figure 2.1: Weighing By Difference  

 
 
 

Figure 2.2: Volume Displacement  
 

LAB EQUIPMENT 

10 mL graduated cylinder  
50 mL burette 
100 mL beakers  
Retort stands and clamps 

Filter funnel 
Dropper 
Wash bottle  

 
 

CHEMICALS AND MATERIALS 

Distilled water 
Unknown liquid 
Irregularly shaped solid 

 

 
 

EXPERIMENTAL PROCEDURE  

 
Part A: Calibration of Burette and Graduated Cylinder  
 

1. Rinse, clean and dry the 10.0 mL graduated cylinder. 
2. Clean the burette with distilled water.  
3. By using funnel (avoid spilling) to pour the distilled water into the burette. Read the initial 

level and its need not start at 0.00 mL (make sure the portion of the burette below the 
stopcock is filled or without any air bubbles).   

4. Carefully, transfer amount of water into graduated cylinder from the burette until to a 
point the mark for 2.0 mL of cylinder. Read the final level and record these data and 
calculate the volume of water. 

5. Repeat step 4, by continues adding of water from the burette into cylinder for the point of 
4.0 mL, 6.0 mL, 8.0 mL and 10.0 mL.    

6. From these data, plot a graph volume of graduated cylinder vs. volume of burette. These 
calibration graph will be use for experiment Part B and Part C    

 
 
 
 
 



Part B: Density of an Unknown Liquid 
 

1. Rinse, clean and dry the 10.0 mL graduated cylinder (used in Part A)  
2. Weigh the cylinder on an analytical balance. Record its mass to the nearest 0.01 g. 
3. Obtain about 15 mL of an unknown liquid in a 100 mL beaker, and record the unknown 

label. 
4. By using a dropper, add between 2 to 4 mL of the unknown liquids to the cylinder. Record 

the volume to the nearest 0.1 mL. 
5. Weigh the liquid and cylinder on the same balance used for the first weighing, and again 

records the mass to the nearest 0.01 g. 
7. To validate your experimental technique, and repeat step 4 and 6 by using the same 

liquid in set of volume of the unknown liquid between 5 to 7 mL and between 8 to 10 mL.  
8. Calculate the density of the unknown liquid from your mass and volume (from the cylinder 

and calibration graph) data.  
9. Return the liquid to its container when you finish with it.  

 
 
Part C: Density of an Irregularly Shaped Solid 
 

1. Rinse, clean and dry the 10.0 mL graduated cylinder (used in Part A). 
2. Add about 4 to 5 mL of water to the cylinder and record the volume to the nearest 0.1 mL 
3. Obtain an irregularly shaped object and record its identity label. Spread the solid onto a 

towel and check to see if it is dry. Dry it with a towel, if necessary 
4. Weight this object as accurately as possible and record it mass.  

5. Till the graduated cylinder to about 40  angle and carefully slide the solid down into the 
water (the solid should be completely submerged in water and not exceed the capacity of 
the cylinder).  

6. Gently tap the cylinder to remove any air bubbles adhering to the solid).  
7. Record the new volume to the nearest 0.1 mL. The change in volume gives the volume of 

the solid. 
8. To validate your experimental technique, and repeat all step by using the same object 

(must clean and dry) in set of volume between 5 to 6 mL and between 6 to 7 mL of the 
water to the cylinder.  

9. Calculate the density of the unknown liquid from your mass and volume (from the cylinder 
and calibration graph) data.  

 

 


