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Mastering the Curves: Volume and Surface
Area of Cylinders and Spheres

Lesson Overview
This lesson transitions students from flat 2D geometry to the 3D world of curved surfaces. By the end of
this session, learners will confidently calculate how much space is inside a cylinder or sphere (Volume)
and how much material is needed to cover them (Surface Area).

Materials Needed
Scientific calculator (with a $\pi$ button)
Whiteboard and markers (or digital equivalent)
Printed "Curved Shapes" Practice Handout
Device with internet access (for Blooket)
Real-world objects: A tennis ball and a soda can (for visual reference)
Formula Reference Sheet

Learning Objectives
By the end of this lesson, you will be able to:

Identify the radius ($r$) and height ($h$) in 3D curved shapes.
Apply the formulas for the volume and surface area of cylinders.
Apply the formulas for the volume and surface area of spheres.
Solve real-world word problems involving these 3D measurements.

1. Introduction: The Hook (5 Minutes)
Scenario: Imagine you are designing a new energy drink. You need to know exactly how much liquid
fits in the can (Volume) and how much aluminum you need to manufacture the can (Surface Area). Now,
imagine you're designing a high-tech spherical drone. How much outer casing does it need?

The "Why": Understanding these formulas isn't just for math class—it’s for engineers, packaging
designers, and even astronauts. Most things in the universe aren't flat squares; they're curved!

2. Content Recap: The "I Do" (15 Minutes)
Let's break down the formulas. Remember, the key to all these formulas is the radius ($r$). If you are
given the diameter ($d$), you must divide it by 2 first!

The Cylinder

Volume ($V$): Think of this as stacking circles. The area of the base ($\pi r^2$) times the height



Volume and Surface Area of Cylinders and Spheres: Geometry Lesson Plan / Lesson Planner / LearningCorner.co

March 19, 2026 - Page 2 of 3

($h$).
Formula: $V = \pi r^2 h$
Surface Area ($SA$): Think of two circles (top and bottom) plus a rectangular label wrapped
around the middle.
Formula: $SA = 2\pi r^2 + 2\pi r h$

The Sphere

Volume ($V$): This is roughly 2/3 the volume of a cylinder that would fit around it!
Formula: $V = \frac{4}{3} \pi r^3$ (Watch out for that cubed exponent!)
Surface Area ($SA$): Interestingly, it is exactly four times the area of a circle with the same
radius.
Formula: $SA = 4 \pi r^2$

3. Guided Practice: The "We Do" (15 Minutes)
Let's work through these examples together on the board. Make sure to round your answers to two
decimal places.

Example 1: The Pringles Can (Cylinder)
A cylinder has a radius of 4cm and a height of 15cm.

Volume: $\pi \times 4^2 \times 15 = 753.98 cm^3$1.
Surface Area: $(2 \times \pi \times 4^2) + (2 \times \pi \times 4 \times 15) = 100.53 + 376.992.
= 477.52 cm^2$

Example 2: The Soccer Ball (Sphere)
A sphere has a diameter of 22cm. (Stop! What is the radius? $r = 11cm$)

Volume: $\frac{4}{3} \times \pi \times 11^3 = 5575.28 cm^3$1.
Surface Area: $4 \times \pi \times 11^2 = 1520.53 cm^2$2.

4. Independent Practice: The "You Do" (20 Minutes)
Complete the "Curved Shapes" handout. Focus on identifying whether the question is asking for
Volume (capacity) or Surface Area (covering).

Questions 1-3: Basic calculation from diagrams.
Questions 4-5: Real-world word problems (e.g., calculating the paint needed for a grain silo).
Challenge Question: If you double the radius of a sphere, does the volume double? (Hint: Test it
with $r=1$ and $r=2$).
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5. The Blooket Challenge (15 Minutes)
Now for the fun part! We will use Blooket to test your speed and accuracy. The game includes
questions on both cylinders and spheres.

Game Mode Recommendation: "Crypto Hack" or "Tower Defense" to keep the energy high.
Success Criteria: Focus on selecting the correct formula before typing the numbers into your
calculator. Speed is great, but accuracy wins the game!

6. Conclusion and Recap (5 Minutes)
Summary: Today we mastered the "curvy" side of geometry. We learned that cylinders are just
stacks of circles, and spheres are essentially four circles worth of surface area.
Quick Check: If I want to know how much air is inside a basketball, am I looking for Volume or
Surface Area? (Answer: Volume).
Reflection: Which formula did you find the trickiest? (Usually, students find the Sphere Volume
formula the hardest due to the fraction—remind them to use parentheses in their calculator!).

Differentiation & Adaptations
For Struggling Learners: Provide a "Step-by-Step Checklist" (1. Find $r$, 2. Square or Cube $r$,
3. Multiply by $\pi$, etc.). Use $3.14$ instead of the $\pi$ button to simplify calculator input.
For Advanced Learners: Introduce Composite Shapes—calculate the total volume of a "silo"
made of a cylinder with a hemisphere (half-sphere) on top.
For Digital Contexts: Use a digital whiteboard (like Jamboard or Whiteboard.fi) for the "We Do"
section so the student can write their steps on the screen.


