
Thinking in 3D: Slices through familiar 3D objects

Introduction

3D thinking, sometimes more formally called “spatial visualization,” is ubiquitous in the STEM disciplines (science, technology, engineering, and mathematics), including the geosciences. Although many people erroneously believe that 3D thinking skills are genetic (you either have them or you don’t), a preponderance of research shows that they can be taught and learned, just like any other intellectual skill. However, 3D thinking skills are often neglected in our educational system, so many students arrive in college without having the benefit of practicing and honing these skills. This exercise is designed to give you some practice thinking about slices through familiar 3D objects. Here is an example, followed by two practice problems.
Example: ice cream cone
Here’s a photo of an ice cream cone with 3 slices through it. Slice A is a horizontal cut through the cone, resulting in a circular slice. Slice B is a vertical cut through the cone, resulting in a hyperbolic curve. For now, if you can see why the cut would make a sort of “v” shaped curve, that’s good enough (you don’t need to be able to predict the exact shape of that “v”). Slice C is a slanted cut through the cone, resulting in an ellipse, or oval. If you’re not sure why these shapes result from these slices, talk it over with a friend, or go get an ice cream cone (an empty one!) and imagine slicing it in each of these directions. Better yet, slice a few ice cream cones (using a very sharp knife, so they don’t crumble).
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Exercise 1: Matching

Here’s a diagram of an Egyptian pyramid. We are looking down at it from above, at an angle. Match the slices (1, 2, and 3) to the cuts (A, B, and C) shown on the pyramid. Which slice produces which shape?
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Exercise 2: Drawing

Here’s a sketch of a set of cylinders. You might think of them as a 6-pack of your favorite carbonated beverage. For each of the marked cuts through the 6-pack, draw the slice in the space provided on the next page. A and B are vertical cuts, C is a horizontal cut, and D is a slanted cut that goes only through the front three cans. (You might want to sketch your answers somewhere else before drawing them on the next page.)
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