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Specific weight and density of water
How to get density from specific weight. Is specific weight density. What is specific weight of water. What is the specific density of water. How to find specific weight from density. Specific weight water absorption abrasion density and uniformity of aggregates.
Learning objectives By the end of this lesson, students will be able to: calculate the density of liquids and solids when given the mass and volume calculate the density of solids by calculating the volume (meaning the length, width and height) and determining the mass using a balance make forecasts on how the liquids layer and if a solid float based
on the calculated density After the trees are cut, the recording companies often move from a river. The logs float on the water because they are less dense than the water they are in. Knowledge of density is important in characterization and separation of materials. Density information allows us to make forecasts on the behaviour of matter. A golf ball
and a ping pong ball are about the same size. However, the golf ball is much heavier than the table tennis ball. Now imagine a ball of similar size made of lead. That would be very heavy! What are we comparing? By comparing the mass of an object compared to its size, we are studying a property called density. Density is the ratio of the mass of an
object to its volume. \[\begin{align} \text{density} &= dfrac{\text{mass}}{\text{\volume \label{eq1} [\4pt] D &=\dfrac{m}{V \label{eq2} end{align]}} Density is usually a measured property of a substance, so its numerical value affects significant data in a calculation. Note that the density is defined in terms of two different units, mass and
volume. This means that the overall density has derived units, just like speed. Common units for density include g/mL, g/cm3, g/L, kg/L and also kg/m3. Densities for certain common substances are listed in the table (PageIndex{1.} Table (PageIndex{1):} Density of some common substances Liquid and solid density at (20^\text{o} \text{C}\:
\left(\text{g/mL} right) Gas Density at (20^\text{o} \text{C} \text{C} \left(\text{g/L} right) Ethanol 0.79 Hydrogen 0.084 Ghiaccio \left 0^\text{o} \text{ 1.20 Water 0.998 Oxygen 1.33 Water \left 4^\text{o} \text{o} right) 1,000 carbon dioxide 1.83 corn syrup 1.36 Radon 9.23 Aluminium 2.70 Copper 8.92 Lead 11.35 Mercury 13.6 Gold 19.3 The SI
density units are kilograms per cubic meter \left \text{kg/m}^3 to the right,) since the (text{kg)} and the (text{m)} are SI units per mass and length respectively. In everyday use in a lab, this unit is embarrassing. Most solids and liquids have density that are comfortably expressed in grams per cubic centimeter \left \text{g/cm}^3 to the right.) Since
a cubic centimeter is equal to a milliliter, the density units can also be expressed as (text{g/mL.)} The gases areless dense than solids and liquids, so their densities are often reported in (text{g/L.)} Water has a density of (\1.0 \\: text{g/mL.)} Figure (PageIndex{1):} Separation change containing oil and water to display density differences. (CC BY-SA
3.0; PRHaney goes Wikipedia). Because of how it is defined, density can act as a conversion factor for switching between units of mass to volume. For example, we assume we have an aluminum sample that has a volume of 7.88 cm3. How can you determine what mass of aluminum you have without measuring it? You can use the volume to calculate it.
If you multiplmultiplthe volume given for the densitgiven for the known densit (from the table \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\hoursleft = numerator left x right denominator) You know that ice floatfloatfloatfloatin water and you can se e from the table that the ice is less dens. Alternative, the corn syr, being more dens,
being more dens, would sink, being more dens, the corn syrwould sink, being being more dens, the corn syr, being more dens, being more dens, the corn syrwould sink, being more dens, it would sink, being being more dens, it would sink, \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ifput in water. Example \\PageIndex{1}\)
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\text\\\\\\\ Step 2: Calculate \\\D \frac{m}{V} \\\\\\\\\\text{g}{2.55\\\\\\text{cm}}}}}}}} \\\\\\\\\\\\\\\\\\\\\\\\\\\\\ If \ \\\\\\\\\\\\\\\\\ of) zinc has a mass of about seven grams, then 2 and a half \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ © Density values are known for many substances, density can be
used to determine an unknown mass or volume. Dimensional analysis will be used to ensure that units cancel appropriately. \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ (\\\\\\\\\\\\\\\\\\\\\\text{g}) Unknown 1. Mass \\\\\\\\\\\\\\text{g}) 2. Volume \\\\\\\\\\\\text{cm}
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\times \frac{1\\\\\text{cm}{2.70\\text{g} = 18.5 \\ In problem 1, the mass is equal to the density multiplied for the volume. In problem 2, the volume is equal to the mass divided by the density. Step 3: Think about your results. Poiche. © A mass of aluminum \(1 \text{cm}^3) is \(2.70
\\\text{g}\, the mass of about \(2.5 \\text{cm}3\) should be about 2,5 times larger. The aluminum \(50 \text{g}\) is substantially more than its density, so the quantity should occupy a relatively large volume. Specific gravity is the ratio of density (mass of a unit volume) of a substance to the density of a given reference material, often a liquid.
[\text{specific gravity} =\dfrac{\text{\Density of a substance}(\cancel{g/mL}}}{\text{Density of the water at the same temperature}(\cancel{g/mL}}\\If the relative density of a substance is lower than one then it is less dense than water and in the same way, if more than one then it is denser than water. If the relative density is exactly 1 then the
densities are equal. For example, an ice cube, with a relative density of about 0,91, floats on the water and a substance with a relative density greater than one sinks. A hydrometer is a tool used to measure the specific density of liquids according to the concept of floatability (Figure \\PageIndex{2})). A hydrometer is usually made up of a sealed cable
glass tube with a lower portion larger for floatability, a ballast such as lead or mercury for stability, and a narrow stem with graduations for measurement. The liquid to be tested is poured into a high container, often a graduated cylinder, and the hydrometer is gently lowered into the liquid until it floats freely. The point at which the surface of the
liquid touches the hydrometer stem correlates to the relative density. Hydrometers may contain any number of scales along the stem corresponding to the properties related to density. Figure \\PageIndex{2}: An Air Force Mate of the United States Navy heads the specific gravity of the fuel JP-5. (Public Domain; U.S. Navy via Wikipedia) Updated
April 24th 2017 by Contributor The specific gravity stands for a unit without dimensions that defines the density ratio of a substance to the density of the water. The water density is 1000 kg/cubic metres to 4 Celsius. In physics, the weight of the substance differs from its mass. Weight is the gravitational force that pulls any object on Earth. The
specific weight corresponds to the weight per unit volume and can be calculated by the specific gravity. Knowing the specific weight, you can easily calculate the weight of any quantity (volume) of a substance. Multiply the specific gravity of 1.000 to calculate the density of the substance in kilograms per cubic unit of measurement (kg/cubimeter). For
example, the specific gravity of 0.84 corresponds to the density of 840 (0,84 1000) kg/cubic metres. Multiply the density for gravity acceleration (9.81) to calculate the specific weight. In our example, the specific weight is 840 x 9.81 = 8.240.4. Measure or obtain elsewhere of the substance. Convert volume to unit is cubic meter. If the volume is given
in litres, divide it by 1000. If measured in gallons, multiply the value by 0.003785. For example, litres 5.2 convert to 0.0052 (5.2 / 1000) cubic meter. Multiply the specific weight of the substance with the volume to calculate the weight. In this example, the weight is 8240.4 x 0.0052 = 42.85 newtons. Note that "newton" is a unit of strength in physics.
Updated April 20, 2018 by Chris Deziel Every material object, liquid, solid or gas, has a characteristic density that is calculated by determining the mass a of the object and the volume it occupies. The calculation results in a series of units of mass divided by units of volume. To avoid having to express the units, which can be bulky, scientists have
defined a quantity called specific gravity to, which is density divided by the density of the water at 4-degree Celsius and the atmospheric pressure. It follows that water at this temperature and pressure has a specific gravity of 1, but water containing impurity has a specific gravity that varies slightly from 1. Calculate the density of an M-mass object
occupying a V-volume using formula D = M 7 183; V. Calculate the specific gravity of the object by dividing its density by the water density at 4-degree Celsius. It follows that pure water has a specific gravity to 1 or near 1 depending on the temperature. To determine the dimensionless quantity called specific gravity a, you divide the density of a
material for the density of water by four degrees Celsius. For this calculation, the material density and the water density shall be expressed in the same units. Here is the density of water in various units: 1 grams per cubic centimeter 1000 kilograms per cubic meter 62.43 pounds per cubic meter 0.036 pounds per cubic centimeter For example, the
density of lead is 11.36grams per cubic centimeter (g/cc). Dividing from the density of water in the same unit is to obtain the specific gravity of lead, 11.36. Expressed in different units, the density of lead is 0.41 pounds per cubic centimeter (lbs/in3). Divide it by water density into the same units 0.036 lbs/in3 to get the same number, 11.36. Since
water at 4th degree Celsius is the type used by scientists to determine the specific gravity, it follows that the specific gravity is 1. However, a water sample at a different temperature or pressure or one containing impurities has a slightly different density. Measure the sample density and divide that for the density of pure water to 4 degrees Celsius to
obtain the specific gravity can provide information on the sample. If the specific gravity is more than one, the sample temperature is four degrees C, and is at atmospheric pressure, the sample contains impurities. If you know what impurity the water sample contains, its specific gravity can show you the concentration. concentration.
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