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Power and Energy

GIPTPERD

P = Power [ = Current
V = Voltage R = Resistance
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Power
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GIPTPERD

ELECTRICAL ENERGY

Electrical energy is the form of energy resulting from the
flow of electric charge

F =P xt

E - Electrical energy (in joules)
P - Power (in wotts¥
t - Time (in seconds)
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Total Power in a Series Circuit

(oA A -100< B =40 W
v V,=20V used
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—— Vi =
Pr=120W —gpv
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: A, = 20 1} R=8W
I Vo =40 V used
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Total Power in a Parallel Circuits

30 W 10 W/ \E{}W

generated used used
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UNDERSTANDING
POWER&ENERGY

THROUGH DESIGN
THINKING

2/5/2026

— EMPATHY —

GIPTPERD

Define the
Key Questions

Understand
the Basics

€ Power is the e How do power

transfer (P, Watts) with different

components?
@ Energy is the P

total power
consumed over

e Why is efficiency
important in

circuits?
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Power Formula

Power (Watts)
= Current (Amps) X |
“+ Voltage (Volts) I
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UNDERSTANDING

POWEI

R&ENERGY

THROUGH DESIGN
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THINKING

— IDEATE — & PROTOTYPE —

Brainstorm
Learning Activities

e Calculate power
and energy use

e Create everyday
examples

@ Discuss efficiency

and conservation

G

Develop Hands-On

Experiences

® Measure electrical
power in circuits

® Calculate energy
consumption

® Compare different
circuit setups
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Formulas

SHIPTPERET]

Known Resistance Current Voltage
Values (R) (1) (V)
HCL"TE*“& _— - V = IxR P = I%R
esistance
Voltage & __jL e —— =
Current R = I P = Wxl
Power & P P
Current 2= = T u = T T
Voltage & _ [V L o v
Resistance R T R
Fower & _ _ p Y _
Resistance 1= R vV =vPxR
Voltage & R "u"_“z [ = P _——— —-_—
Power =] Y
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Summary

GIPTPERD

Charge & Current (I)

Valtage (V) / Potential Difference

/
What are the Core .

\_ Power (P}

These are the fundamental physical quantities describing electrical flow.
Resistance (R) & Impedance (Z)

Ohm's Law (V=IR)

Kirchhoff's Laws (KCL & KVL) Mathematical rules for solving circuit behavior.

How do Circuits Behave?

Series and Parallel Combinations

AC vs. DC Concepts (Reference to previous map)

Conductors, Insulators, Semiconductors

Why do we use Semiconductors? I Diodes (Rectification)

L

Basic Concepts of Electronics 4

Transistors (Amplification/Switchin,
\ o Y 2

Consumer Devices

Where are Electronics Used? j: Industrial Control Systems

Communication Systems

Circuit Protection

Why is Analysis Necessary? Efficiency Optimization

\_ Troubleshooting & Debugging

Logic Gates (AND, OR, NOT)

When are Digital Concepts Introduced? I Binary Number System

\Microcontrollers/Microprocessors
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