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Problem 
I wanted to know how fast different types of liquids could go.  I 

wanted to know what things could change how fast a liquid could go.  

I decided I needed to develop a real world experiment/demonstration 

to tell me how these different types of liquids would behave. 



RESEARCH

Density

 The formula for density is d=m/v

Density is weight per volume unit 

Mass

Mass is the quantity of matter in a object.  It is also the measure 

of the object's inertia and its resistance to acceleration.  

Volume 

Volume is the amount of three-dimensional 

space enclosed by a closed surface.

Speed

    The formula for speed with mass s=d/t 

Gravity 

Gravity is a natural phenomenon by with all 

thing with mass or energy is attracted to earth.



WHAT THIS IS GOING TO DO
I am going to set up a system to compare different types of liquids so I can measure 

how fast they will go.  I am going to show with my setup that different types of liquids 

will move faster or slower depending on their makeup.  I am going to show the 

relationship between Mass, Density, Volume, Gravity and, Speed. 



Criteria
What I want it to do is to prove is weight make a item or object acceleration. Like sand 

water it will go the fastest because of its mass and weight.



MATERIALS 
¼ x 2in eye bolt (2)                                                

Scale

591 ml water bottle

Measuring cup 

Stop watch 

1/4 in x 7 ¾ turnbuckle

7/16 socket wrench 

¼ in pully 

Measuring tape

Nylon rope that is 375 in 

Drill with ¼ in bit

Scissors 

Metal quick clips (2)

Digital angle finder 

6 foot metal post 

3 foot metal post 

Funnel 

Post driver 

WD 40



STEPS
First step: You need to get the 3 foot post in to the ground with the post driver.  

Second step: Get the 6 foot post but make sure it is further than distance you want.  

Third step: Get the turnbuckles connected to each of the metal posts and tighten.  Then check the angle with angle 

finder. 

Fourth step: Get the pulley on the rope and connect it to the bottle 

Fifth step: Get the liquids and weigh them in the measuring cup but make sure it says 500ml.

Sixth step: Fill the cup up with the 500ml of liquid.

Seventh step: Get it at the top of it then let it go down and time the run.

Eighth step: Do each liquid 5 times and average the data. 

Rope run was 9525mm at a 15.5 degree angle.  

This is the 3 foot post 

This is the 6 foot post 



PROTOTYPES 
My first set up was just in my 

room and it was with natural 

rope. I tied to a towel holder 

to a hanger holder it did not 

go down at all it went maybe 

about a foot then stopped. 

Then I had a idea to try 

another way to do it.

The second setup was on a level ground and the angle I 

was able to achieve was to shallow. This caused the 

bottle to not move on the rope. 

The third setup I noticed that the 

friction of the pulley and the rope 

was giving me inconsistent results 

so I used WD 40 to lubricate the 

rope and the pulley.



RESULTS AND DATA
500ml Weight 1 2 3 4 5

Water 614 g 3.48 3.64 3.61 3.45 3.58

Oil 578g 3.75 3.50 3.78 3.72 3.79

1000 
Island

674g 3.41 3.44 3.49 3.40 3.36

Mustard 769g 3.28 3.25 3.29 3.22 3.20

Cherry 
Surp

768g 3.03 3.07 3.02 3.06 3.05

Almond 
Milk

660g 3.32 3.37 3.29 3.34 3.33

Hot Sauce 730g 3.18 3.13 3.10 3.18 3.14

Salt Water 780g 2.91 2.97 3.01 3.00 2.96

Sand 
Water

1124g 2.81 2.72 2.79 2.77 2.80

 Timed Run In Seconds 

Average

3.55

3.70

3.42

3.25

3.05

3.33

3.14

2.97

2.87



Drinks 500ml Weight 1 2 3 4 5

Water 614g 79.02 75.55 76.18 79.71 76.81

Oil 578g 73.33 78.57 72.75 73.92 72.55

1000 Island 674g 80.65 79.94 78.80 80.88 81.84

Mustard 769g 83.84 84.62 83.59 85.40 85.93

Cherry Surp 768g 90.76 89.58 91.06 89.87 90.16

Almond 
Milk

660g 82.83 81.60 83.59 82.33 82.58

Hot Sauce 730g 86.48 87.86 88.71 86.48 87.57

Salt Water 780g 94.50 92.59 91.36 91.67 92.90

Sand Water 1124g 97.86 101.10 98.57 99.28 98.21

 Speed In Millimeter Per Second

Average

77.45

74.22

80.42

84.68

90.29

82.58

87.42

92.60

99.00



Graph Of Average Time



Graph Of Average Speed 



Density Grams Per Milliliter and Time In  Seconds



CONCLUSION
I found out how mass and density affect speed.  The data shows that as mass and 

density increase the speed of the object increases in proportion in this model.  

The system shows that an increase in mass or density will increase the speed.

*I noticed that the Sand Water did not increase in speed as I would have 

expected.  This is due to the increased friction with the rope and the pulley.  The 

weight of the object was heavy enough to pull down on the rope and increase the 

friction.

*I also added oil to the pulley witch might have affected the results.



RESOURCES
Density: reference.com/science/formula-calculating-density

Wikipedia for scientific formulas and their definitions. 


