me after doing approximately
1 (one) productive thing

Day 34 - Homework
Session
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Announcements

Feedback on Proposals are out; working on updates

Any Project Questions? Email me!
o We can set up a meeting if needed.

Friday: No Class (DC out of town); no office hours

Homework 8 is posted

Rubric for Final Project is posted
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Seminars This Week

WEDNESDAY, April 9, 2025

e Astronomy Seminar, 1:30 pm, 1400 BPS, Bertram Bitsch, University College
Cork
Title: Planetary Dynamics

e FRIB Nuclear Science Seminar, 3:30pm., FRIB 1300 Auditorium, Dr. Suzanne
Lapi of University of Alabama at Birmingham, Title: Development of new
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Seminars This Week

THURSDAY, April 10, 2025

e Colloquium, 3:30 pm, 1415 BPS, Grant Tremblay, Harvard Smithsonian
Astrophysical Observatory, Title: Our fading age of discovery: Why it's happening,
and why we can't give up

FRIDAY, April 11, 2025

e IReNA Online Seminar, 2:00 pm, FRIB 2025 Nuclear Conference Room, Marco
La Cognata, INFN LNS, Italy, Title: Nuclear reactions for Astrophysics and the
opportunity of indirect methods
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Stand Up for Higher
Education

e Graduate Employee Union

e Union of Nontenure Track
Faculty

e Union of Tenure System Faculty
Thursday, April 17th at 3pm
Please make time to show up!

www.dayofactionforhighered.org

STAND up ‘¢

FOR 4 <
HIGHER ED
RALLY

APRIL 17

3 PM
FRONT OF THE HANNAH BUILDING

} SHOW YOUR SUPPORT
WEAR RED FOR ED
ANYWHERE YOU ARE

ISk

SYSTEM FACULTY
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https://www.dayofactionforhighered.org/

Reminders

We used the Lagrangian formalism to derive the equations of motion for a plane
pendulum. We chose the  and y coordinates.

T(,9) = 5m(@ +i7) V() =may

1
E:T—Vzam(zi:2+3)2)—mgy

This gave us the following derivatives for the Lagrangian:

oL d(ac) 4 mid) — 0

or  dt\ox ) dt
LA Y
Oy " oy ) Y

6/10



Clicker Question 34-1

For this plane pendulum, the mathematical statement

d (az) :%(m):o

dt \ 0z

is equivalent to what statement? Is it true?

1. Conservation of energy. True.
2. Conservation of energy. False.
3. Conservation of linear momentum. True.

4. Conservation of linear momentum. False.
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Clicker Question 34-2

For this plane pendulum, the mathematical statement

oL _d(oLy_ ..
Oy dt\oy/) ! T
g=—Y

is equivalent to what statement? Is it true?

1. The pendulum oscillates. True.

2. The pendulum oscillates. False.

3. The pendulum is in free fall. True.
4. The pendulum is in free fall. False.

5. Something else.
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We made a mistake by not including the constraint

We made a mistake by not including the constraint r? + y2 — L% inour Lagrangian.
We can change variables to r and ¢.

r = rcos(¢) vy =rsin(¢p)
T (i, ) = %m(d}z + i) = %m (1262 + 207 + i) = T(r,7,6,9)

V(y) = mgy = mgrsin(¢) = V(r, 9)

Now we include the constraint r = L, so that » = 0.

1

T(¢,9) = 5mL*¢" V(¢) = mgLsin(¢)

1 .
L = —mL*¢* — mgL sin(¢)
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Clicker Question 34-3

For the plane pendulum, we changed the Lagrangian from Cartesian coordinates to
plane polar coordinates. In Cartesian, we found the Lagrangian depended on ¥y, x, 9. In

polar, it only depended on ¢ and gb
l:(aaiy,@) ——%>1:(¢5(ﬁ)
What does that tell you about the dimensions of the system? The system is:

1. in 3D space, so it's 3D.
2. described by two spatial dimensions (x, y), so it's 2D.

3. described by one spatial dimension (¢), so it's 1D.
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