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Liquid Density Experiments

Outline

Why do objects that are the same size sometimes have different weights? The answer
has to do with their density. An object's density is determined by comparing its mass to
its volume. If you compare a stone and a bread that are the same size (they have equal
volume), which is heavier? The stone is, because it has more mass. The stone is denser
than the bread, then, because it has more mass in the same volume - this i1s due to the

atomic structure of the elements, molecules, and compounds that make it up.

Liquids have density too. You can perform several experiments

ol

with different types of liquids to determine which is denser.
These experiments can make a good science fair project; use
them as a foundation and then come up with your own ideas of
whatto test.

Materials for Experiments

Small beaker

Test tube

Pipette

Salt

Water 100 ml

Sugar syrup100 ml
Vegetable o1l 100 ml

Dish wash 100ml

Milk 100ml

Food coloring(red, bluegreen)

Several small objects — (Paper clip, Piece of crayon, Macaroni piece, Small ball)



Experiment 1: Sink or Swim

Question & hypothesis: Will Paperclip, Macaroni, Crayon, Small ball sink or float if they
are placed in water,milk, sugar syrup, vegetable oil and dish wash? Write down what
you think about what will happen when you place each object into the five different
liquids.

Write down your predictions.

Paper clip Macaroni Crayon Small ball

Water
Milk
Vegetable oil

Sugar syrup
Dish Wash

What You Do:

1. Check 100 ml of water beaker, 100 ml of sugar syrup beaker, 100 ml of vegetable
oil beaker, 100 ml of milk beaker and 100 ml of dish wash beaker.

2. Gently set small objects in each beaker. Does it sink or float? Write down what
happens to the objects.

3. Try different small objects.

Write down the results

Paper clip Macaroni Crayon Small ball

Water
Milk
Vegetable oil

Sugar syrup
Dish Wash




Conclusions : Were your predictions right? Did the objects sink or float? Did they float
in one liquid and sink in another? Can you explain why they acted the way they did?

The denser liquid is, the easier it is for an object to float on it. If one of your objects
floated in the sugar syrup but sank in water, what does that tell you about the densities
of water and sugar syrup?

Experiment 2: Mix it up
Question & hypothesis: Which of water, sugar syrup, vegetable oil, milkor dish wash is
densest? And which is sparsest? Based on your results from Experiment 1, predict which

liquid is densest and sparsest.

Which liquid is densest? Write down your prediction.

Which liquid is sparsest? Write down your prediction.

What You Do:

1. Addfood colorings into each beaker of liquid so that you are able to tell it apart from

the other liquids. Blue is for water, Red is for dish wash, and Green is for sugar syrup

(Green coloring and Red coloring is already put into sugar syrup and dish wash.)

2. Carefully pour 5 ml of each of the liquids into atest tube by using a pipette. Decant

only sugar syrup into the test tube. Then, let them settle.

3. What happened? Did the five liquids mix together or separate into layers? Which liquid

1s at the bottom of the test tube? Which is at the top?

Describe what happenedin the beaker by drawing. N
What happenedin the beaker?
Make a sentence.




Conclusions: Were your predictions right? If so, the liquid
which you thought densest should be at the bottom of the
test tube. The next dense will float on top of the bottom layer,

and the sparsest will float at the very top. Now you know how the densities of the five
liquids are compared to each other. If you want to findout the approximate density of
each, you can calculateit using this formula:

Density = Mass/Volume.

On Earth, we measure mass (how much of a substance there is) by calculating weight
(how heavy it is). Weigh each liquid in grams (make sure you subtract the weight of the
beaker!) and then divide that number by the volume (number of milliliters) of the liquid.
The answer is density in grams per milliliter. (Your answer will be more exact if you use

a graduated cylinder instead of a beaker to measure the volume and weigh the liquid.)

Experiment 3: Adding salt to water

Question & hypothesis: Will adding salt make water denser? Which of salt water or
water is denser? Write down what you think about what will happen to the density of
water if you add salt.

Write down your prediction.

What You Do:

1. Fill three beakers with 100 ml of water.

Add food coloring towater. Add 3 teaspoons of salt

to the red beaker and stir until the salt is dissolved.
2. Pour some of the saltywater into the test tube.

Using the pipette, slowly add thewater one or

two drops at a time. Record which sinks to the bottom

and which floats on top.



Describe what happenedin the test tube by drawing.

What happenedin the test tube?
Make a sentence.

N/

Conclusions: Were your predictions correct? Did adding salt make the water denser?
Which of the salt water or the water was denser?

Reference:

—Densities of various kinds of substances—

Substance Density (gm/cu.cm)
Water 1.00

Cooking oil 0.92

Sea Water 1.025

Carbon tetrachloride 1.58

Benzene 0.87

Glycerin 1.26

Methanol 0.79



