Hydraulic Car

Category: Physics: Fluids, Hydraulics

Type: Make & Take

Rough Parts List:

Craft sticks

Wheels (poker chips, lids, etc)
Syringes

Plastic tubes that fit on syringe
nipples, 2’ each

Straws

Bamboo skewers

1 | Wood piece, 1” x 3" x 15"
Cardboard

Tape, masking

Drill, small nail bit
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How To:

Tape 1 syringe to each Cut a small rectangle in the center
end of a piece of wood. of each end of a piece of cardboard.
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Slide cardboard over wood and syringes. Cardboard should rest on
the plastic skirt of the syringes.

Hot glue a craft stick to the Hot glue or tape a straw to the
bottom of each syringe. bottom of each craft stick.
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Attach tubing to each syringe and draw Connect the free end of each piece of tubing

water into the syringe from cup. to syringes on the hydraulic base.
Drill a hole in the center of each wheel. Slide a skewer into each straw.
Hot glue wheels to the end of each skewer. Cut and decorate the car body.
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Hot glue the body to the hydraulic base. Push a tack or two into the
Cover the car completely if you want. bottom of each syringe tube to
minimize the rotation of the wheels.

Fine Points:

— A good science element to this project is the process of filling the syringes and tubes. Students should
be allowed to figure this out, and a key point should be noted during the process: when the syringe is
held vertically pointing up, the air bubbles go to the top. This is the typical action that nurses use to
get air out of a syringe before giving a shot.

— The tacks in the syringe walls on the hydraulic base will minimize the rotation of the wheels attached
to the syringe and restrict the car to normal car or wagon movement, that is, with the front wheels

turning and back wheels solidly linked to the chassis.

Concepts Involved:
* Hydraulics
e Incompressible fluids

* Pascal’s Principle

Elaboration:

Air is compressible (squeezable). When you squeeze it, it gets smaller. Water does not. Water is an
incompressible fluid, when you squeeze it, it will not get smaller but it may move around to fill any empty
space around it. When placed within a closed system, such as the syringe - tubing - syringe system in this

model, water will move around within the system.
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Hydraulic systems are often used to give a strong force across a short distance and are commonly used to
move heavy items such as cars and construction equipment. When pressure is exerted on an
incompressible fluid in a small cylinder (like a syringe), the pressure is exerted equally throughout the
enclosed water and then onto the object at the opposing end of the enclosed fluid. In real-life
applications, the size of the tube or cylinder is larger on one side and the pressure within the fluid is

exerted over a much larger area, producing a multiplication of force that lifts heavy objects.

Links to k-8 California State Standards:

Grades k-8 Standard Set Investigation and Experimentation

Scientific progress is made by asking meaningful questions and conducting careful investigations. As a

basis for understanding this concept and addressing the content in the other strands, students should

develop their own questions and perform investigations.

Grades k-12 Mathematical Reasoning:

1.0 Students make decisions about how to approach problems:

1.1 Analyze problems by identifying relationships, distinguishing relevant from irrelevant information,
sequencing and prioritizing information, and observing patterns.

1.2 Determine when and how to break a problem into simpler parts.

2.0 Students use strategies, skills, and concepts in finding solutions:

2.1 Use estimation to verify the reasonableness of calculated results.

2.2 Apply strategies and results from simpler problems to more complex problems.

2.3 Use a variety of methods, such as words, numbers, symbols, charts, graphs, tables, diagrams, and
models, to explain mathematical reasoning.

2.5 Indicate the relative advantages of exact and approximate solutions to problems and give answers to
a specified degree of accuracy.

3.0 Students move beyond a particular problem by generalizing to other situations:

3.1 Evaluate the reasonableness of the solution in the context of the original situation.

3.2 Note the method of deriving the solution and demonstrate a conceptual understanding of the
derivation by solving similar problems.

3.3 Develop generalizations of the results obtained and apply them in other circumstances.

Grade 1 Standard Set 1. Physical Sciences
1.a. Students know solids, liquids, and gases have different properties.

Grade 2 Standard Set 1. Physical Sciences

1.c. Students know the way to change how something is moving is by giving it a push or pull. The size of
the change is related to the strength, or the amount of force, of the push or pull.

1.d. Students know tools and machines are used to apply pushes and pulls (forces) to make things move.

Grade 4 Standard Set 1. Physical Sciences
Electricity and magnetism are related effects that have many useful applications in everyday life.
1.g Students know electrical energy can be converted to heat, light, and motion.
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