Lab Report
Aim:
The purpose of this laboratory was to study and prove the Archimedes’ principles in measuring the density of different materials.  It aimed at measuring the density of both liquids and regular solids using direct calculation of their mass and volume. It also calculated the density of liquids and irregular solids by indirect measurement with Archimedes principles. 
Theory:
Density is considered as the measure of mass per each unit volume. Therefore, the density of an object is equivalent to its mass divided by its volume. This equation is represented below and illustrates the connection between mass and volume:

In this case, (ρ) represents the density, (m) represents the mass and (v) represents the volume of an object.
For this laboratory, we are needed to calculate the density of a regularly shaped object applying Archimedes’’ Principle. This is achieved by calculating its actual mass, which is equal to the mass of the displaced liquid. Again, it includes measuring the apparent mass, which is the object’s weight when it is influenced by the buoyancy of a liquid (such as air) in which it is dipped. 
The Archimedes’ Principles maintains that the vertical buoyant force applied on a solid object when submerged in a liquid, whether completely or partly immersed, is equivalent to the vertical force at the core of the mass of the displaced liquid. The Archimedes’ Principle  as an equation is represented as shown below:         
Or

In the equation, () represents buoyant force, () represents the density of the displaced liquid, () represents the volume of the displaced liquid and () represents the acceleration of gravity, which in our case equivalent to 9.8 .
In this laboratory, the Archimedes’ Principles was applied in two methods for the experiment. The first method is to measure the volume of a solid by immersing it in a fluid of known density. The second method is measuring the density of an unknown fluid by immersing a solid with known volume and mass. 
Method:
The experiment utilized wooden and aluminium blocks as the regular shaped solid objects. To determine the volume of these blocks, we began by their calculating the length, width, and height. We then determined the mass of the aluminium and wooden blocks using the top-pan balance measure. Once the volume and mass of the blocks is determined, then we can easily measure the density using (ρ) formula for density.     
The second test was to apply the Archimedes’ Principe to determine the density of the Aluminium block. In this case, the test requires that we calculate the actual and apparent weight of the Aluminium and wooden blocks. To find the actual weight, we need to use the weight formula, which equals to the mass (m) multiplied by the accelerating gravity (g). Later, we measured the buoyant force () that is equivalent to the weight of the liquid (water). Now, to determine the weight of the fluid, we calculate the difference between the actual weight and the apparent weight. What follows is to find the volume of the liquid (), which is variance between the actual and seeming weight over the density multiplied by the accelerating gravity (). We then measured determined the mass of the Aluminium block through the equation given in the work sheet, which is (). Therefore, we simply find the density of the block by substituting the mass and volume with the density formula. 
The third test required us to apply the Archimedes’ Principle to find the density of the wooden block. The experiment was conducted by placing the wooden block in a bucket with water. This allows the block to float leaving a mark on the water. We then measured the height of wooden block both of the part covered and not covered by the water. The height of the part covered by water is represented by symbol (h) and the height of the part not covered by water is represented by the symbol (H) in the worksheet provided. Lastly, to find the density of the wooden block we used the () equation also provided in the worksheet. 
In the fourth experiment, we were required to determine the weight of the water, similar to the second experiment. Nevertheless, this experiment consisted of two stages where the weight of the water in the beaker was measure with and without immersing the Aluminium block. We measured the weight with the top-pan balance and then fixed it to Newton (N) to determine the weight. Hence, we used the same method as in experiment two to determine the weight of the water. In this case, we achieved this by finding the difference between the weight of the water in the beaker while the Aluminium block is immersed and the weight of the water in the beaker when the block is absent. 
In the last part of the lab report, we aim to immerse an aluminium block of 91 grams in oil and determine the mas and density of the oil. The calculation of the mass and density of oil are illustrated in the problem solution section. 
Results:
See the results completed in the worksheet below:[image: cid:d7cabfe5-0766-4429-a67b-d833f6cfd61d@namprd10.prod.outlook.com]
Analysis:
From the average results table illustrated in the worksheet, it is evident that in the first test there was a relevant variance in the variables of the Aluminium density. This difference could be due to the variance in the Aluminium block mass. Moreover, it could be due to reading/taking dimensions of the block using a ruler. Therefore, there was no relevant variance in the density of the wooden block. This could be due to the same measurements or the same masses for the wooden block in each group.     
In experiment two, the density of the Aluminium is slightly different from that in the first experiment. This slight difference is probably caused by the use of different formulas to determine the density. The same case occurred for the wooden block in experiment three. 
Problem solution:
[image: cid:8dd4d97a-91f6-4fb0-b83b-0c786a82fdda@namprd10.prod.outlook.com]
Conclusion:
[bookmark: _GoBack]The purpose of this laboratory was demonstrating Archimedes’ Principle in determining the density of liquid and solid materials. The experiments measured the different mass and volume of a regular shaped solid and irregularly shaped solid in order to determine their densities. Through the experiments, we learnt concerning the actual and apparent weights as well the buoyant force. The buoyant force () is simply the actual weight subtracted from the apparent weight. To sum up, this laboratory was successful in proving the Archimedes’ Principle on determining the density of different substances.    
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~3) of the aluminium block and the wooden block

« Experiment 1 Determine the density p (kg -m ]
alance (for calculating the mass g)

using a ruler (for calculating the volume m’) and a top-pan b:
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~3) of the aluminium block using Archimedes’

« Experiment 2 Determine the density p (kg-m k .
(block submerged) using a spring balance.

Principle by measuring the real weight and apparent weight
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« Experiment 3 Determine the density p (kg - m~3) of the wooden block using Archimedes’ Principle
by measuring the height (h) of a block which is above the water when the block floats.

Wood | H=3p mm|h=1I3 mml pwoad=(HT_h)pH20=(o'557 ) x 103kg -m~3

« Average Results Determine the mean and standard deviation from 5 groups’ data (yours inclusive)
from the class set displayed on the board. Note all values of density are reported as # X 10%kg -m>.
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« Experiment 4 Weigh a beaker of water with and without a submerged Al block and compare the
difference to the buoyant force.

—
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. Calculatipn .1 A block of Aluminium has a mass of 91g and an apparent weight of 0.61N when
submerged in oil. Calculate the mass of the displaced oil and the density of the oil using your (p,; *)

Mu= (288 )x107kg | pw= (O/BBer  )x10%kgm
2{ Calculation 2 Use the “Man-o-meter” to find the gauge pressure in your mouth
& water heighth= — m l Prauge = el kPa
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