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comments! Model with mathematics. (Degrees K & € & € <- 12) more details see the aligned study plan? Thank you for your comments! Build and interpret dispersion grass Describe patterns such as clustering, outliers, positive or negative association, linear association, and nonlinear association. (Grade 8) More Details View aligned curriculum Do you
agree with this alignment? Thanks for your feedback! Represent data on two quantitative variables on a scatter plot, and describe how the variables are related. (Grades 9 - 12) More Details View aligned curriculum Do you agree with this alignment? Thanks for your feedback! Solve linear equations and inequalities in one variable, including equations
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needs: the ruler chronometer Cylinder (the higher), the better) marble or steel ball (it must be half the diameter of the cylinder or the smaller, and the sinking in the fluid measured; the slower the ball sinks, the sinks, the easier the a oenAugnas ojulf le omoc sacid©Am senoiccefa naidutse serodenegnioib soL .n3Aicatan ed opiuge y satelcicib
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al ed satseupseR )XCOD( dadisocsiv ed dadivitca al ed dadivitca al ed ojabart ed ajoh al ed satseupseR )FDP( dadisocsiv ed dadivitca ed dadivitca ed ojabart ed ajoH ) XCOD( XcoD( sodiugAl sol ed dadisocsiv ed dadivitca ed ojabart ed ajoh al nis y noc ,sodaudarg sordnilic ed sasam sal ridem arap ,alacse us abeurp euq opurg adac arap odaudarg
ordnilic nu ranell arap odiugAl adac ed etneicifus ,)sopurg 2-1 adac arap etnerefid odiulf nu sjAziuq( odiugAl n3Aba] ,°Apmahc ,°Apmahc ,2Apmahc ,seuqeuqnap ed ebaraj ,zAam ed ebaraj ,rotom ed etieca omoc ,soralc ogla y soseurg socits©Amod sodiulf :esalc al adot noc ritrapmoc arap ojabart ed ajoh ed atnugerp anu arap sedadisocsiv ragitsevni
arap ,tenretnl a osecca ,anosrep rop serodaluclac ed arodaluclac anu ,dadisocsiv ed dadivitca ed ojabart ed ajoH )dadisocsiv al ridem araP of an aneurysm. Aerospace engineers study gas turbines that launch space transfers and civil engineers use fluid mechanics for the dam design. Taking into account only these few examples of the wide variety of
applications of fluid mechanics, it can see how fluid mechanics are important to understand many types of engineering design in our world. In this activity, we will measure a fluid property called Viscosity describes how a fluid resists forces, or more specifically cutting forces. Shear is the kind of force that occurs when two objects slide parallels
between themselves. Since the fluids are composed of many molecules that move, these molecules exert a cutting force among themselves. Fluids with low viscosity have a low resistance to cutting forces and therefore molecules flow quickly and are easy to move forward. Can anyone name an example of a low viscosity fluid? (Spit out the ideas of the
students.) An example is air! Another example is water. Fluids with high viscosity flow more slowly and are more difficult to advance. What are the examples of high viscosity fluids? (Spit out the ideas of students). An example of a high viscosity fluid is honey. When a free object falls through a fluid, at some point the strength due to gravity is balanced
with the resistance to the cut through the fluid. This is called terminal speed, and it is the point at which the falling object maintains a constant speed. The paratroopers enjoy a terminal speed when they are in free fall and another terminal speed much slower when they change their way by releasing their parachutes. The skies depend on the terminal
speed to control their speed during the free fall. For objects that have simple geometries, such as spheres, drag in the object can be calculated with known equations. Because of this, engineers can calculate the terminal speed of a sphere that falls through a known fluid using the following equation: where G is acceleration due to gravity, i s is the
density of the sphere, i F is the density of the fluid , I14 (mu) is the viscosity of the fluid, and VS is the terminal velocity of the sphere. Why do you think this could be helpful? (Spit out the ideas ofstudents). Some examples can be: Calculate the free fall speed of a paratrooper or calculate the speed of a spacecraft in the re -entry. Using ajlgebra, the
equation can be reorganized to calculate the of an unknown fluid falling at a known terminal velocity: Being able to re-arrange equations to find the unknowns is an important skill for engineers! In this activity, we will measure the viscosities of a few household fluids by dropping balls into them and measuring the terminal velocities. Before the
Activity Gather materials and make copies of the Viscosity Activity Worksheet. Be sure the ball sinks slowly enough in all of the fluids that a velocity measurement can be obtained. If the ball falls too quickly, it is hard to accurately start and stop the stopwatch. Divide the class into groups of three students each. Hand out the worksheets. With the
Students Have each group choose a fluid to measure the viscosity of (or assign each group a fluid). Have students calculate the density of the fluid. Weigh the empty graduated cylinder. Fill the cylinder with fluid, and record the volume. Weigh the full graduated cylinder. Subtract the mass of the empty graduated cylinder to determine the mass of the
fluid. The density of the fluid is the mass over the volume. Note: 1 cm3=1 ml. Have students measure the density of the sphere. Measure the radius of the ball. Record as r [cm]. Calculate the volume of the sphere: Alternatively, place the sphere in a graduated cylinder half filled with water; the displacement of the water is equal to the volume of the
sphere. Weigh the sphere, and calculate the density: Have students drop the ball into the fluid, timing the ball as it falls a measured distance. (Note: Ideally students would wait for the ball to reach a constant velocity, however for this activity we assume the ball reaches terminal velocity very quickly, so that students can measure the time from when
the ball enters the fluid until it reaches the cylinder bottom. For less-viscous, "thinner," fluids, this may be very quick). Calculate the velocity of the ball falling through the fluid. Calculate the viscosity of the fluid .etsuja rojem ed aenAl al ranimreted arap sotnup sod ed odot©Am le esu ,laenil se iS ;laicnenopxe o ocitjArdauc ,laenil se oledom le is
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ebed atseupser aL. .)]2S/MC[ 189( dadevarg al a odibed n3Aicareleca se G ednod ,n3Aicauce etneiugis aL. Class: Make students share and discuss their measured viscosities/calculated with the class. Compare and discuss the results of the class with the predictions made before starting the activity. Do not allow students to drink test fluids, test, after
the fluids have been in contact with the graduated cylinders. After the activity, the used test fluids responsibly discard. The shampa? or the plate soap can create a large number of sweat by cleaning the graduated cylinders. If the mamol falls too rugged through the fluid to obtain a precise time, use a high graduated cylinder or a lightweight mismol
(or both!). The viscosity changes with temperature! That students measure the viscosity of a fluid at a few different temperatures and graph the viscosity (Y-Axis) vs. Temperature (X-Axis). For lower degrees, visually compare the times that the balls take to fall through fluids. What a viscosity career! For the upper degrees, try to vary the temperature
of a lump (see the activity extension section). A © 2011 by Regents of the University of Colorado Michael A. Soltys Integrated Teaching and Learning Program, College of Engineering, University of Colorado Boulder The contents of these digital library programs were developed by the Integrated Teaching Program and Learning in the National
Foundation of Sciences GK-12 No. 0338326. However, these contents do not necessarily represent the political of the National Science Foundation, and should not assume the support of the federal government. Last modification: April 26, 2022 2022
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