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Exploring Density Experiment
Experiment tittle: exploring density
Aim:
i. the aim of this experiment is to calculate the densities of regular solids
ii.  determine the densities of solutions by plotting mass versus volume
iii.  To predict whether the objects will sink or float in different solutions based on the densities of the solutions and objects. 
iv. Determine the concentration of the sucrose in beverage based on a graph of known sucrose concentration densities.
Introduction
Density is the physical property of matter that is based on mass and volume. Mass and volume are dependent on the quantity of matter. Density does not change with quantity. Density can be defined as mass per unit of volume. 
D = M/V 
Where M –Mass, V is the volume, and D is the density
The equation of a straight line is represented as Y=mx+c, where y represent data point on y-axis, x represent data point on x-axis, m represent the gradient of the line and c represent the point where the line cuts the y-intercept.  If a graph of mass versus volume is drawn, the y-intercept must be zero because, if there I no mass, there is no volume. The slope of the plotted graph of mass versus volume gives us the density of the solution.
Equipments
a) Activity 1: aluminum cylinder(silver), ruler, polythene cylinder(white), acrylic cylinder(clear)
b) Activity 2: weighing boats, graduated cylinder 50-mL,pipets, spoon, scale, water, sucrose and wax pencil
c) Activity 3: sucrose, water,  pipets
d) Activity 4: Flat soda, one plastic cup, pipets, 50mL cylinder, scale
Methods/ procedure
Activity 1:
i. Using a balance, measure the mass of each cylinder in grams. Record the results in the activity 1 data table.
ii. Using ruler, measure the height (h) and diameter (d) of each cylinder in centimeters units. Record the data in the activity 1 table
It good to note that the diameter of the circle is twice the its radius
Activity 2:
i. Weigh an empty 50-mL graduated cylinder and record in the data tab. 
ii. Put 5mL of clean water to the 50-mL cylinder. To add or remove small quantities of liquid, use pipets to ensure the water is exactly 5Ml. record the result in the activity 2 data table. 
iii. Then record the total mass of the liquid and empty cylinder in the table 2.
iv. Add water to the cylinder until it is 10mL in volume and record the total mass in table 2
v. Continue with the experiment by adding water in increment of 5mLabd record the mass of 15mL, 20mL and 25mL of water in table 2.
vi. Calculate the responding mass of each volume of water and record it in table 3.
vii. Use graphing program to create scattered graph with mass of the solution on y axis and volume of the solution on x-axis. And draw a line of best fit which run from the origin. 
viii. Record the equation of the best fit in table 3
ix. Determine the slope of the equation of the best-fit line, and record the value. The slope is the density of the solution. The unit of the density is g/mL. 
x. Return the solution to the a well labeled cup
xi. Rinse the graduated cylinder with purified water and repeat steps 1-10 with sucrose solution (10%, 20%, 30%,40%,50%,60%), plot the data on the same graph 
Activity 3
i. Based on the calculated densities of the cylinders and solutions from activity 1, predicted on if each if the cylinder will float or sink in each of the sucrose solution and water. The data is recorded in table 4. 
ii. Test the prediction by placing the aluminum cylinder to the two fluids. The one that you 4predicted it will sink and the one that will float.  Record the data in table 
iii. If the predictions were incorrect, test in the other solutions. 
iv. Repeat step 1-3for acrylic and polythene cylinders. 
Tables of data
Activity 1
Volume = base area x height
	 = 𝜋r2h =r2h
	Cylinder type
	Mass (g)
	Height (cm)
	Diameter (cm)
	Radius (cm)
	Calculated volume (cm3)
	Density (g/cm3)

	Aluminum (silver)
	4.42
	1.2
	1.2
	0.6
	1.357
	3.26

	Acrylic (clear)
	1.95
	1.3
	1.2
	0.6
	1.37
	1.44

	Polyethylene 
	1.57
	1.2
	1
	0.5
	0.942
	1.67



Activity 2
	Percentage of sucrose in the solution
	Volume (mL)
	Mass of solution +graduated cylinder (g)
	Mass of cylinder (g)
	Mass of solution (g)

	0%
	5
	34.40
	29.5
	4.9

	0%
	10
	39
	29.5
	9.5

	0%
	15
	43.79
	29.5
	14.29

	0%
	20
	48.45
	29.5
	18.95

	0%
	25
	53
	29.5
	23.5

	10%
	5
	34.46
	29.51
	4.95

	10%
	10
	39.34
	29.51
	9.83

	10
	15
	44.3
	29.52
	14.78

	10
	20
	49.27
	29.52
	19.75

	10
	25
	54,18
	29.52
	24.68

	20
	5
	34.79
	29.52
	5.27

	20
	10
	39.87
	29.52
	10.35

	20
	15
	45.02
	29.52
	15.5

	20
	20
	50.19
	29.52
	20.67

	20
	25
	55.31
	29.52
	25.79

	30
	5
	35.09
	29.92
	5.17

	30
	10
	40.01
	29.92
	10.09

	30
	15
	44.93
	29.92
	15.01

	30
	20
	50.02
	29.92
	20.1

	30
	25
	55.09
	29.92
	25.17

	40
	5
	34.85
	29.6
	5.25

	40
	10
	40.10
	29.60
	10.5

	40
	15
	43.32
	29.60
	13.72

	40
	20
	51.0
	29.6
	21.4

	40
	25
	56.16
	29.6
	26.56

	50
	5
	35.38
	29.54
	6

	50
	10
	40.19
	29.54
	11.47

	50
	15
	46.36
	29.54
	11.37

	50
	20
	51.98
	29.54
	22.44

	50
	25
	57.72
	29.54
	28.18

	60
	5
	35.29
	29.9
	5.39

	60
	10
	40.58
	29.9
	10.68

	60
	15
	46.6
	29.9
	16.7

	60
	20
	52.19
	29.9
	22.29

	60
	25
	57.73
	29.9
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	% of sucrose in solution
	Equation of the best fit (with y-intercept = 0)
	Density (slope)

	0%
	Y = 1.057x
	1.057

	10%
	Y = 1.013x
	1.013

	20%
	Y = 0.097x
	0.097

	30%
	Y =1.006x
	1.006

	40%
	Y = 0.940x
	0.940

	50%
	Y = 0.952x
	0.952

	60%
	Y = 0.967x
	0.907



Activity 3
	
	Prediction
	Prediction
	Prediction
	observation
	observation
	Observation

	Sucrose solution
	Aluminum cylinder
	Acrylic cylinder
	Polyethylene cylinder
	Aluminum cylinder
	Acrylic cylinder
	Polyethylene cylinder

	0%
	Sink
	Float
	Sink
	Sink
	Sink
	Float

	10%
	Sink
	Float
	Sink
	Sink
	Sink
	Float

	20%
	Sink
	Float
	Float
	Sink
	Sink
	Float

	30%
	Float
	Sink
	Float
	Sink
	Sink
	Float

	40%
	Float
	Sink
	Float
	Sink
	Sink
	Float

	50%
	Float
	Sink
	Float
	Sink
	Float
	Float

	60%
	Float
	Sink
	Float
	Sink
	Float
	Float



Activity 4
Determination of sugar in beverage date
	Volume (mL)
	Mass of beverage +cylinder (g)
	Mass of cylinder (g)
	Mass of beverage (g)

	5%
	35.60
	30.5
	5.1

	10%
	40.72
	30.5
	10.22

	15%
	45.57
	30.5
	15.07

	20%
	50.45
	30.5
	19.95

	25%
	56.50
	30.5
	26



Discussion
The density in solution is depends on the level of concentration. As the concentration of the liquid increases, the density also increases. The density obtained from the activities varies from the real densities of the particular matter due to the errors occurred during the experiment. A concentrated solution has more particles which add weight and hence high density.  
Conclusion
All the activities were done in a fair manner and there were no major challenge throughout the lab. The densities obtained differ from the real one for different substances due to the errors during the performance and also the due to inaccurate solutions. The first activity, the densities of the three solids were determined. In the second activity, the density of water and sucrose solutions will be determined from the graphs of masses versus volume. In the final activity, the density of the beverage was used to calculate the concentration of sucrose.
Graphs diagrams
a) Graph of best fit for 0% sucrose in the solution
Y = 1.057x
Mass on y-axis
Percentage solution on x-axis
[image: C:\Users\Flora\Desktop\1.057x.PNG]
b) A graph of best fit for 10% sucrose in the solution
Y = 1.013x
Mass on y-axis
Percentage solution on x-axis
[image: C:\Users\Flora\Desktop\y = 1.013x.PNG]

c) A graph of best fit for 20% sucrose in the solution
Y = 0.097x 
Mass on y-axis
Percentage solution on x-axis
[image: C:\Users\Flora\Desktop\0.097x.PNG]

d) A graph of best fit for 30% sucrose in the solution
Y =1.006x 
Mass on y-axis
Percentage solution on x-axis
[image: C:\Users\Flora\Desktop\1.006x.PNG]

e) A graph of best fit for 30% sucrose in the solution
Y =1.006x 
Mass on y-axis
Percentage solution on x-axis
f) A graph of best fit for 40% sucrose in the solution
Y = 0.940x
 Mass on y-axis
Percentage solution on x-axis
[image: C:\Users\Flora\Desktop\y=0.940.PNG]

g) A graph of best fit for 50% sucrose in the solution
Y = 0.952x
 Mass on y-axis
Percentage solution on x-axis
[image: C:\Users\Flora\Desktop\y=0.952.PNG]
h) A graph of best fit for 60% sucrose in the solution
Y = 0.967x
 Mass on y-axis
Percentage solution on x-axis


References
Adamo, C., Le Bahers, T., Savarese, M., Wilbraham, L., García, G., Fukuda, R., ... & Ciofini, I. (2015). Exploring excited states using time dependent density functional theory and density-based indexes. Coordination Chemistry Reviews, 304, 166-178.
Bikkina, P. K., Mohan, R. S., Shoham, O., Gomez, L. E., Subramani, H. J., & Kouba, G. E. (2017). U.S. Patent No. 9,645,067. Washington, DC: U.S. Patent and Trademark Office.
Silverman, B. W. (2018). Density estimation for statistics and data analysis. Routledge.
image3.png




image4.png
o





image5.png
g





image6.png
g





image1.png
g





image2.png
g






R


unning 


head:


 


E


XPLORING DENSITY EXPERIMEN


T


                               


                   


            


1


 


 


 


 


 


 


 


 


 


 


 


E


xploring Density Experiment


 


Student’s Name


 


Institution Affiliation


 


 


 




R unning  head:   E XPLORING DENSITY EXPERIMEN T                                                                  1                       E xploring Density Experiment   Student’s Name   Institution Affiliation      

