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Harbinger of Doom, Despair, and Knowledge:
PSETS by Chris M. 12

Don't worry, not as bad as they sound.

May 3, 2011 in Academics & Research, Classes

Now that it’steelateto-turn-baek you’ve decided to matriculate to MIT, you might be left
wondering just what it is you’ve managed to get yourself into.

As an expert in what he is and is not currently in, I'd be happy to tell you and as | was reflecting
late one night about how fast time flies by, and the impression | had of MIT vs now, |
remembered with a telling laugh my first introduction to psets, and realized that | don’t think
anyone’s ever talked about them. So! Here we are, and here we go!

Psets are an abbreviation for’Problem Sets”, which is the academic way of saying “homework”,
and the answer to what you’ll be doing on a Thursday night. Generally speaking, there aren’t
many questions on a pset, but you shouldn’t think that a lack of questions implies it won’t take
long to finish. That’s what happened my freshman year.

It was my first pset for 18.01 (Calculus 1), a class that | wasn’t having trouble with since I’'d done
really well in BC calc, but decided to take anyway. | picked up my pset and glanced through it
quickly, counting problems to estimate how much time it would take.

1....... 2..8........ 4..57..... really? Just 57...... wait wait let me count again, backwards this
time....5...4......... 3...2....1. Huh, that seems wrong. Nearly all prime, but the only ones that end
|n “2” and “5”

This went on for a while.

Eventually | came to grips with the apparent knowledge that my homework, which | had a WEEK
to do, only had 5 problems. This was going to be a piece of cake.

So | did what any reasonably intelligent person who feels they have way more time to finish a
task then they need does, and | procrastinated. | procrastinated a lot. In fact, it wasn’t until the
night before it was due, around 6p that | decided “hey maybe | should really knock out that
pset”. So | emailed some of the new friends | was making and asked if they were working on the
pset. They said yup, they were working over in Burton Conner, so | went over to join them.

When | got there, they said they were on problem 4. Silently, | reassured myself and part of me
even scoffed at the transient notion that this would take any significant time at all. “They’re
already on number 4 out of 5” | said to myself. “I’ll be out of here in an hour.”

As my mental image of myself was busy receiving the Nobel Prize in Mathematics for being so
right about how long the weeklong pset was going to take, my friends casually mentioned that
they’d been working on the pset every night since it came out.
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And they’d only finished 3 problems.
Mild alarm.

To disperse the settling and unpleasant realization that it may have in fact been my professor
who knew how long the homework was going to take, and not | the freshman student, | decided
to jump in and get started on problem 4, just to prove that it wasn’t that hard.

| don’t have the original pset anymore, but it was something not unlike this:

2. (Thurs, 6 pts: 3 + 3) Sensitivity of measurement: Suppose f isa functionof z. If 2 = zy—Axz,
then we define Af = f(x) — f(xg) and Af/Axr measures how much changes in x affect the value
of f.

The planet Quirk is flat. GPS satellites hover over Quirk at an altitude of 20,000 km (unlike
Earth where the satellites circle twice a day). See how accurately you can estimate the distance L
from the point directly below the satellite to & point on the planet surface knowing the distance h
from the satellite to the point on the surface in two cases. (The letter i is for hypotenuse.)

a) Use a calculator to compute AL/Ah for h = hg=Ah = 25,000£Ah, and Ah =1, 10—, 102,
Write an estimate for L in the form

L—-Ly =|AL| £ C|Ah

choosing the simplest round number C that works for all three cases.

b) Do the same for h = 20,001 £ Ah, Ah =1, 10~%, 1072, Is the value of L estimated more or
less accurately than in part (a)? We will revisit this problem more systematically using calculus.

Moderate alarm.

“Calm down”, | thought. “Maybe that’s just a curveball, just a tough one to get you thinking. Lets
take a look at another one”
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Think of the first quadrant of the zy-plane as representing the region to the right of a wall with
the ground as the positive z-axis and the wall as the positive y-axis. A unit length ladder is placed
vertically against the wall. The bottom of the ladder is at 2 = () and slides to the right along the
r-axis until the ladder is horizontal. At the same time, the top of the ladder is dragged down the
y-axis ending at the origin (0,0). We are going to describe the region swept out by this motion,
in other words, the blurry region formed in a photograph of the motion if the eye of the camera is
open the whole time.

a) Suppose that L, is the line segment from (0.y:) to (2,,0) and L, is the line segment from
(0.y2) to (x2.0). Find the formula for the point of intersection (xz,ys) of the two line segments.
Don’'t expect the formula to be simple: It must involve all four parameters x;. 2. y1. and yz. But
simplify as much as possible!

b) Write the equation involving x; and y; that expresses the property that ladder Ly has length
one. We will suppose that L; represents the ladder at a fixed position, and L; tends to L;. Thus

To=x+Ax: Y=y + Ay

Use implicit differentiation (related rates) to find

0 Y
17Y] - —
Az—0 Az

(Express the limit as a function of the fixed values z; and y;.)
¢) Substitute xo = x; — Az and y» = y; + Ay into the formula in part (a) for 23 and use part
(b) to compute
X= lim 3= lim 23
T2—I1 Axr—i

Simplify as much as possible. Deduce, by symmetry alone, the formula for

Y= lim y3

o
L Ry |

d) Show that X2/3+Y?2/3 = 1. (The limit point (X,Y) that you found in part (c) is expressed as
& function of x; and y,. This is the unique point of the ladder L, that is also part of the boundary
curve of the region swept out by the family of ladders.)

Panic.
All. Of. The. Problems. Were. Hard.

Resigned that | was going to be here a while, | settled in and got cracking. Hours flew by. Page
after page of paper fell to the relentless motion of my pencil and the steady drumming of
fingertips on a calculator. Most of my friends finished and went to bed around 11 or so, and one
other kid, Daniel, and | trudged on through the night.

See, Daniel also needed to complete the entirety of the pset in one night, so we worked together
through the night until we finished. And finish we did! At 8:30am. We were exhausted, humbled,
but most intriguingly, | was fascinated. | couldn’t stop thinking about one of the problems on the
pset, mulling over in my mind the moment where the gibberish on the page clicked and |
understood the answer. Nothing like that had ever happened before.

To understand, we need to take a step back and look at my homework in high school. Calc
consisted of homework every night, to be collected altogether at the end of the week. I'd usually
ignore the “every night” part of it and fly through the problems in the 1st period before class, no
problem. There were a lot of them, but they were essentially the exact same things we’d seen in

3 of4 2/6/24, 14:51



Harbinger of Doom, Despair, and Knowledge: PSETS ... https://mitadmissions.org/blogs/entry/harbinger of d...

class, with different numbers, or trivial extensions thereof.

And that’s really where psets here differ from homework you may be used to. They’ll really force
you to have a deeper understanding of what it is you’re talking about, and if you’re the curious
type, you’ll really enjoy the questions that spring up as you work through some difficult stuff. |
never quite get over that initial shock of reading a problem and seeing something that seems
way beyond anything I’'ve ever seen before. I've gotten better about breaking it down and
figuring out the pieces though, and that’s a really useful skill. For all the whining and
complaining and caffeine sales on a Thursday night, psets do a pretty good job of teaching you
the material.

Aside from learning (which, believe it or not, is not your entire existence at MIT), psets tend to
be prevalent social events, especially among freshman. That guy | worked with all night on our
first pset? He’s now my roommate, and he’s been so for my entire undergraduate career. In fact,
now that | think about it, nearly all my closest friends I've met through psetting. Huh.

So to wrap it up, don’t wait until the last night to do your pset (though you probably will, nearly
everyone does), and be prepared to do less but much much harder (and interesting problems).

Share this post

About Chris M. 12

System.Out.PrintIn("Howdy Y'all"); My name is Chris and | come from Texas. | used to ride a
horse to school until my pappy got mad at me fer lettin' the 'dillos git in the garden again, and
sold it. Ok guys, lesson #1: No one talks like that in Texas. No one. In reality, I'm a h...

Keep Reading —
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