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Cosmic Curves & Precise Plots: Exploring Ellipses and
Diagonal Scales!

Let's Get Started!
1. Step 1: What is an Ellipse Anyway? (15 mins)

Imagine gently squashing a circle - that’s an ellipse! It's a special shape where if you take any
point on its edge, the sum of its distances to two special inside points (called “foci,” singular
“focus”) is always the same. Think of planets orbiting the Sun - their paths are ellipses! Can
you brainstorm other examples? (Hint: a tilted view of a cup's rim, the shape of some famous
whispering galleries).

Activity: Search online for a short, engaging video titled something like “ellipse explained
simply” or “what is an ellipse for kids” and watch one.

2. Step 2: Draw Your Own Orbit! (20 mins)
Time to get crafty and draw your own ellipse using the classic “pins and string” method:

o Take your cardboard or corkboard. Place two thumbtacks (these are your foci) some
distance apart (e.g., 8-10 cm).

o Cut a piece of string so that when its ends are tied to make a loop, the loop is longer
than the distance between the tacks (e.q., if tacks are 10cm apart, the string length to
form the loop might be 15-20 cm before tying).

o Loop the string around the two tacks.

o Place your pencil tip inside the loop and pull the string taut, forming a triangle with the
tacks and your pencil. Keeping the string taut, move the pencil around the tacks while
pressing onto the paper. Voila! You've drawn an ellipse.

o Experiment: What happens to the ellipse's shape if you move the tacks closer together?
Further apart? What if you change the string loop's length?

3. Step 3: Meet the Diagonal Scale - Super Precise Measuring! (15 mins)

Imagine you're an engineer or architect and need to draw plans with incredibly small and
accurate measurements, much smaller than what your regular ruler can easily show. That's
where a diagonal scale shines! It uses a clever application of geometry (specifically, the
principle of similar triangles) to divide small units of length into even tinier, precise fractions.

Activity: Search online for “diagonal scale explained” or “how to use a diagonal scale”. Look at
images and short videos to see what one looks like and how it helps measure, for example,
2.35 cm very accurately.

4. Step 4: Decoding the Diagonal Scale (15 mins)

Let's try to understand how to read one, even if it's just from diagrams or online simulators.
Typically, a diagonal scale helps measure to two decimal places (e.g., units, tenths, and
hundredths).

Challenge: Find an online interactive diagonal scale or a clear diagram. Imagine you need to
measure a length of 3.47 units. You would: 1. Find the '3' mark on the main horizontal scale. 2.
Move along the vertical line at '3' until you reach the horizontal line corresponding to '4'
tenths. 3. From that intersection, move diagonally across to the line marked '7' for the
hundredths. The total length represented is from the zero point to this final point.

Optional Sketch: On graph paper, try sketching a simplified part of a diagonal scale to show
how divisions are made. This helps visualize the concept.
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5. Step 5: Real-World Rendezvous (10 mins)

Let's connect these ideas back to the world around us. Where have we encountered ellipses
today or where might you see them? (e.g., Planetary orbits, drawn by you, logos, architectural
features). And why are diagonal scales so important, even if we use digital tools more often
now? (e.qg., For creating precise blueprints in engineering and architecture, in cartography for
accurate map details, and in manufacturing for detailed component design).

Think: Can you imagine any of your own projects or hobbies where drawing an ellipse or
needing super-precise measurements might be useful?

6. Step 6: Wrap-up & Curious Exploration (5 mins +)

Fantastic work navigating the worlds of ellipses and diagonal scales! You've explored shapes
that govern cosmic paths and tools that enable human precision.

Optional Further Adventure: If your curiosity is sparked, research “conic sections” to see how
ellipses are related to circles, parabolas, and hyperbolas. For diagonal scales, you could look
into their historical significance in technical drawing before digital CAD software became
widespread.
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