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Physics Phun: Electrifying Your Go-Kart!
Ready to dive into the science behind that awesome electric go-kart you want to build? This lesson will
explore the core physics principles that make it zoom!

Materials Needed:
Computer with internet access
Notebook or paper
Pen or pencil
Calculator
(Optional) Online circuit simulator (e.g., `falstad.com/circuit/`)
(Optional) Access to online retailers/forums for electric go-kart parts (for research)

Lesson Activities:

Part 1: The Power Source - Circuits & Components (Approx. 45 mins)

An electric go-kart needs electricity! Let's look at the basics.

Intro to Circuits: Review basic electrical concepts: Voltage (V, the electrical 'push'), Current (I,1.
the flow of charge), Resistance (R, opposition to flow), and Power (P, the rate of energy transfer).
Discuss Ohm's Law (V = IR) and the Power Law (P = IV). How are these related?
Key Electrical Components:2.

Battery: The energy storage. Key specs: Voltage (V) and Amp-hours (Ah â€“ capacity).
Higher voltage often means more power potential, higher Ah means longer run time.
Motor: Converts electrical energy to mechanical energy (rotation). Key specs: Operating
Voltage (V) and Power rating (Watts or Horsepower). Must match the battery voltage range.
Motor Controller: The 'brain'. Takes input from the throttle and regulates the power
(voltage and current) sent to the motor. Protects the motor and battery.
Throttle: The input device (like a gas pedal). Tells the controller how much power you
want.
Wiring, Switches, Fuses: Connect everything and provide safety. Fuses protect against
over-current situations.

Activity: Component Research & Calculation:**3.
Research typical voltage ratings for electric go-kart systems (e.g., 24V, 36V, 48V).
Find examples of electric motors suitable for go-karts online. Note their power ratings (e.g.,
500W, 1000W).
Calculation Challenge: If you have a 48V battery system and a 1000W motor, what is the
maximum current (I) the motor will likely draw? (Use P=IV). Why is knowing this important
for wiring and fusing?

Part 2: Getting Moving - Mechanics in Motion (Approx. 45 mins)

Now let's connect the electrical power to actual movement.

Force, Mass, and Acceleration: Remember Newton's Second Law (F=ma)? The force generated1.
by the motor (through the wheels) accelerates the mass of the go-kart and rider. More force or
less mass = more acceleration!
Torque: This is the rotational force the motor produces. It's what actually spins the axle/wheels.2.
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Torque (Ï„) depends on the force applied and the distance from the center of rotation (like using a
wrench). Motors are rated for torque (often in Newton-meters, NÂ·m).
Friction & Drag: What slows you down? Rolling resistance (from tires on the ground) and air3.
resistance (drag). These forces oppose motion and increase with speed. The motor must
overcome these to maintain speed or accelerate.
Gearing: Often, there's a gear or chain/sprocket system between the motor and the wheels. This4.
changes the ratio of speed and torque. A larger gear on the axle (compared to the motor
sprocket) increases torque (good for acceleration) but decreases maximum speed. A smaller gear
on the axle decreases torque but increases maximum speed potential.
Activity: Conceptual Physics:**5.

How does the total weight (kart + rider) affect the acceleration you can achieve with a given
motor (Hint: F=ma)?
Imagine two karts with identical motors and batteries. Kart A has gearing for high torque,
Kart B has gearing for high speed. Which kart would likely win a short drag race? Which
would likely have a higher top speed on a long track? Explain using physics concepts.
How does tire pressure relate to rolling resistance?

Part 3: System Design & Performance Estimation (Approx. 30 mins)

Let's put the electrical and mechanical ideas together.

Energy & Range: Battery capacity is measured in Amp-hours (Ah). Total energy stored (Watt-1.
hours, Wh) = Voltage (V) x Amp-hours (Ah). Range depends on this stored energy and how
efficiently the kart uses it (affected by speed, terrain, weight, friction).
Performance Factors: Discuss how changing components affects performance. What happens if2.
you use a higher voltage battery (assuming the motor/controller can handle it)? What about a
more powerful motor? How does adding weight impact acceleration and range?
Safety First!: Briefly discuss essential safety elements: appropriate wire gauge (to handle3.
current), fuses/circuit breakers (to prevent fires/damage from shorts), secure mounting of
components (especially the battery), and of course, brakes!
Activity: Calculation & Design Sketch:**4.

Estimate Range: If a 48V, 20Ah battery is fully charged, how much energy is stored in
Watt-hours? If the kart uses an average of 750 Watts while driving, roughly how long could it
run? (Time = Energy / Power).
Sketch: Draw a simple block diagram showing how the battery, fuse, switch, controller,
throttle, and motor connect electrically.

Wrap-up & Assessment (Approx. 15 mins)

Review the key concepts: Ohm's Law, Power Law, F=ma, Torque, Gearing, Component Functions.
Discuss: How does understanding these physics principles help you make better decisions when
choosing parts for your go-kart build?
Assessment Question: Explain how changing from a 24V battery system to a 48V system (with
a compatible motor/controller) would likely affect the go-kart's acceleration and top speed
potential, referencing the physics principles discussed (Power, Force).

Extension Activity (Optional):

Research the differences between brushed DC motors and brushless DC motors. What are the pros and
cons of each for an electric go-kart application? Investigate different battery chemistries (Lead-Acid vs.
Lithium-ion) and their characteristics (energy density, weight, cost, lifespan).


