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Tutorial 8 – Gray group

1. In this workshop, we’re going to watch video of students working on a mechanics tutorial.  Boxed below are the questions they’re discussing:  work through them collaboratively with your partners before we watch the video.
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III.  Water squirting out of holes
Imagine that a container filled to the brim with water has small holes opened in its side, labeled A, B, and C as shown at right.  
A.
Using a dashed line, sketch the path you think the water from each hole will take when it leaves the container.  Where do you think the water will squirt out the hardest, and where the most weakly (or will it be equal)?

i. Conduct the experiment using one of the containers provided.  Use a solid line to sketch your observation.

ii. What causes the water to squirt harder from some places than from others?  Explain the idea that you think should guide your predictions from now on.

B.
Imagine a container wider than the one you used above, but with the holes A, B, and C still at the same depth.  Before you do the experiment, consider the following exchange between two students.

Wendy:
“The water above the hole pushes down on the water next to the hole, pressing it out.  The strength of the squirting is determined by the weight of the water above the hole.  There’s more water above point A for this container, so the water will squirt out of that hole more strongly than it did with the other containers.”
Doug:
“I think the strength of the squirting is determined by the depth of the hole.  The depth of point A is the same as for the other containers, so the water will squirt out the same.”
With whom do you agree?  Or do you have a different idea?

2. Watch the video (about 2 min).  The transcript is provided below.  Student 1 (S1) is in the left foreground, S2 is on the right in the back, and S3 is on the right in the front.

Transcript: Gray 8-2
Warning:  This clip includes mild profanity.

S3: That’s what we saw, right?  We’re confused on this one.

TA: Okay

S2: C was inconclusive.

TA: Mmmm, so [S2: The water looks like it was coming out] did you compare this to the thin one?

S2: Yeah

S3: Yeah, but they [TA: Okay] I mean, I guess they were different, maybe they were the same.

S1: Seemed like the holes in the, the bigger one

TA: So it was kind of hard to see?

S2: Yeah, it was kind of hard to tell

TA: So…would you say that…so here’s my argument here, that big one, if you had expected…did you say that it would make a difference somehow?

S2: Yeah

S3: Yeah, we thought that the big one would, it would shoot out farther.

TA: So if it was, let’s say, twice as wide, how much farther would you expect it to shoot out?

S3: Like [S2: Twice] twice as much.

TA: So would you say that you, I mean, I would say that big one’s twice as wide.

S3: Yeah, okay, so I see what you’re saying.

TA: So

S3: So we’d say that it wouldn’t.

S2: It didn’t.

TA: I would argue that if you couldn’t really see any difference, I would have expected to see a big difference.

S3: Yeah, you’re right, you’re right.

[TA leaves] 

S2: So it was the same, but why?

S1: Yeah, why?

S2: So no matter how much water is in the container, it shoots out the same exact way?  That’s bullshit.  [S3: I know.] Cause, 

S3: [whispers into microphone] This is bullshit.

S1: Yeah, think about it, you got a cup with a hole in it, it’s not gonna squirt as far as a pool with a hole in the side.

S2: Or will it? I don’t know.  Apparently it might.

S1: Apparently you put the cup next to the pool, and they shoot out the same.

S3: Yeah but, it depends on how big of a hole you, I mean I guess if you put just a tiny hole [S2:  the hole has to be] at the same height, it would just shoot out, [gesturing] ssssss

S2: Does the hole have to be proportionate to the size?

S3: It doesn’t make any sense, though.  What?

S2: Like does the hole have to be proportionate in size to the [S3: Oh yeah] container?

S1: It depends on the size of the hole, to the things.

S2: Yeah, I don’t know.

S1: Drastically.

S3: Cause I feel like a pool would shoot that shit out a lot farther…Okay, let’s move on.

S2: Glass of water…glass of water and a pool, there’s no way they’re going out the same.

S1: If you get a stream small enough, you can cut steel with it.

S3: Yeah?

S1: I used to run a water jet, it had a real fine hole in it, could cut like steel that thick.

S3: Jesus.

S1: Crazy.
3. Consider the following questions about the episode you just watched.
A. The students start out with a common problem, which is that they’re not sure whether the two observations were exactly identical.  How does the TA help them past this difficulty?

B. After she’s helped the student interpret their observations, the TA leaves.  Explain how that might be a good thing.  What desirable message does it potentially send?

C. Once the students have registered the surprising observation, they do a physicist kind of thing, which is to imagine an extreme comparison (a glass of water and a pool).  What do you think – would water really shoot out the same from each of those containers?

D. What do you think S2 is proposing about the hole having to be “proportionate in size to the container?”  What does S1’s steel-cutting experience have to do with that?  Is he right that a finer jet of water makes a more powerful cutting tool?

E. Give several kinds of evidence that these students are genuinely trying to reconcile their surprising observation with their everyday experience.  
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