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Landing Flight 1549: Physics or Chance

Mother Nature

By Anne Wrigley, LEAPS Scientist

Since the Wright brothers’ first successful flight, and 
every other airplane and jet that has flown since, 
scientists and engineers have relied on knowledge of 
physics to lift and land a variety of aircraft for over a 
century.  We wonder: what about the physics of a 
crash landing in an icy-cold river?   Was it physics or 
mere chance that kept all 155 passengers on the US 
Airways jetliner – the now famous Flight 1549 – 
alive after the engines were destroyed by birds?

A New York Times columnist notes that the incident 
may have been a combination of “quick thinking 
and deft maneuvers” on part of skilled pilot, Chelsey 
B. Sullenberger III and “miraculous” luck of 
circumstance.  Rescue boats were within minutes 

downriver on the Hudson River, where Sullenberger 
famously chose to take the Airbus A320 down, and 
passengers were quickly brought to safety before 
hypothermia set in – or worse – the plane sank.    

Sullenberger, a former Air Force pilot, made a 
command decision to avoid crashing on land – areas 
in Bronx, New York, he thought too populated with 
people and homes – and aimed for the Hudson.  All 
passengers were surprisingly silent as he warned all 
to  “brace for impact.” Coming down from 3200 feet 
at such a speed in a heavy aircraft meant the water 
landing would not be soft.  Witnesses recognized the 
pilot’s skills, explaining to newscasters and journalists 
that  the plane slammed into the water with its nose 
slightly up, which eased the plane onto  the surface of 
the water, and prevented it from sinking too quickly.  

Sullenberger knew to keep the nose of the plane 
slightly up – providing a slight lift force - to counter 
the force of the plane’s weight that was bringing 
the “engineless” plane down at such a speed.  Once 
it met the Hudson, the plane glided along the water’s 
surface with the thrust force until water dragged 
the plane to a standstill.  Indeed, Sullenberger made 
use of the plane’s forward momentum to prevent the 
heavy jetliner from sinking too quickly. 

No doubt it was Sullenberger’s 8th grade physical 
science class that saved all those passengers.  Okay, 
and a little luck.

A free body diagram of forces acting on an airplane. 
(Courtesy of  NASA)

Rita Colwell
Prominent marine microbiologist
By Aubrey Cano, LEAPS Scientist

Former director of the National Science Foundation, Rita Colwell is 
passionate about tackling global infectious diseases, especially 
waterborne diseases such as cholera. Dr. Colwell has studied how 
pandemics are affected by climate, adverse weather events, ocean 
circulation, etc. 

Dr. Colwell has also worked on elegant cost effective solutions to 
preventing the spread of waterborne diseases. In Bangladesh, most 
people get their water from local rivers which is untreated and 
unsanitary since it is also used for bathing, etc.  She noticed that the 
bacteria that causes cholera is generally attached to larger particles. 
Dr. Colwell then found that by having Bengali women fold their 
dresses 5 times and filter the water through the fabric they would 
eliminate the instances of  cholera greatly. 
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Galileo Galilei (1564 - 1642) was 
a physicist, mathematician, 
astronomer, and philosopher 
from Italy.  

5 things you 
didn’t know 
about him:

1.  He discovered that objects 
of varying weight will fall at 
the same speed.

2.  He was one of the first 
s c i e n t i s t s t o p r o v i d e 
mathematical descriptions 
of  the laws of  physics.

3. He invented a simple 
thermometer, an improved 
telescope, and a geometric 
and military compass.

 

4.   He observed spots on the 
surface of the Sun and 
p r o p o s e d t h a t  t h e i r 
c h a n g i n g p a t t e r n w a s 
ev i d e n c e t h a t t h e S u n 
rotated.

5. He was placed under 
house arrest for his theory 
on heliocentrism, the idea 
that the Sun is at the center 
of the Solar System and 
later became blind in 1638. 
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Gearing up for the Science Fair
A competition where 
students showcase their 
science projects.
By Alice Nguyen, LEAPS Scientist

The Honors and GATE students came back from 
their relaxing winter holiday to a busy start to the 
new semester.   As part of the curriculum, the 
students are required to participate in the Santa 
Barbara junior high science fair which will be held 
on Friday, March 13, 2009.  The students began 
their scientific exploration by completing an online 
questionnaire to help them choose a project from a 
list of topics which included chemistry, biology, 
behavior sciences, applied mathematics, and music.  

Students are expected to follow the scientific 
method in conducting their projects. This process 
includes conceptualizing a testable hypothesis, 
experimental design, collecting data, and 
synthesizing the data and available resources.  

LEAPS scientists will mentor students in class and 
during certain lunch periods to ensure that each 
student applies scientific principles and techniques 
to their project. The final project that will be 
presented at the science fair will include a written 
scientific styled report and a presentation board.  
Scientists from UCSB will serve as judges for the 
fair.  The winner will proceed to the county level 
science fair to be held at UCSB.  LEAPS scientists 
are looking forward to working with each student 
and hope that they enjoy this scientific experience!

The best chemistry in the 
land.
By Jimmy O’Dea, LEAPS Scientist

Santa Barbara Jr. High 8th 
graders recently found that 
cabbage juice – the blue 
juice left in a pot after 
boiling cabbage in water - 
can be used as an acid-
base indicator. That is, 
adding something acidic, 
like lemon juice, turned 

the cabbage juice pink while adding something 
basic, like drain cleaner, turned the cabbage juice 
yellow. 

As it turns out, scientists have discovered 
(sometimes stumbled upon) many other naturally 
occurring chemicals in the 
plant and animal kingdoms 
that have surprising and 
amazing properties that are 
often of great benefit in 
health and medicine. In 
fact, a chemical in jellyfish 
was discovered that can be 
used as a beacon to study 
chemical reactions in living 
organisms. This discovery 
has been so important in chemistry and biology 
that  the three scientists responsible for this work 
were awarded the Nobel Prize in Chemistry in 
2008! 

Another chemical currently used in cancer 
treatments was first discovered in the bark of a tree 
(Pacific yew) found in Washington and Oregon! 
Speaking of medicine, 
scientists are currently 
studying chemicals found 
in llamas (yes those 
camel-sheep looking 
animals!) that might be 
u s e d t o t r a n s p o r t 
medicine to specific 
areas in the body that 
need the part icu lar 
medicine the most. It 
should be noted that for 
centuries, traditional 
Chinese medicines have used naturally occurring 
chemicals in treatments. So, for our up and coming 
scientists out there, sometimes you have to look no 
further than nature to dream up the next important 
discovery, just keep your eyes (and mind) open!

Galileo Galilei

UCSB scientists judging the 2008 SBJHS science fair.  



Ribbit: Is it true that if  you sing in the shower 
your voice is richer and fuller?
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Guillermo Pineda

Let’s Explore!
Mass vs. Weight

Many people use the words mass and weight 
interchangeably, but in science this is a big foul!  These are 
two distinct quantities and to avoid any more confusion, let’s 
start learning what each of these words really mean.  Mass is 
the quantity of matter - measured in units of grams - that an 
object contains as measured by its acceleration by any given 
force or by a force exerted on by a gravitational field.  On 
the other hand, weight - measured in units of Newtons (N = 
kg.m/s2) - is a force exerted on an object with mass by a 
gravitational field.  So the only relation between these two 
quantities is that the weight of an object is directly 
proportional to its mass, so if mass goes up, then weight also 
goes up.  Now, lets test our new found knowledge with an 
example in space! Say an astronaut has a mass of 100  kg 
and while on Earth, he felt a gravitational field of 9.8 m/s2, 
that  means that his weight on Earth is 100 kg x 9.8 m/s2 = 
980 N!  If he decides to go to Mars, then his weight will 
change because Mars has a gravitational field (369 N) and 
we would weight even less on the Moon (162 N).  So, 
although the astronaut’s weight is different at other places in 
the Solar System, his mass will always be the same because 
the number of  atoms in body has not changed.

Gigi Hadid

Lunch with Scientists January and 
February winners

Tarry Burkhardt

Mariana Ceja Valencia

Tyler Feld

Inocencio Luna

Miranda Mendoza

Diego Perez

Estrella Hoeckley-Villanueva

Laura Villegas

Fun Facts
• Mass and inertia are the same thing.

• Fleas can jump 130 times higher than their 
own height.  In human terms this is equal to a 
6 ft person jumping 780 ft into the air.

• Flying from London to New York by 
Concorde, due to the time zones crossed, you 

can arrive 
2 h o u r s 
before you 
leave.

• By raising your legs slowly and laying on 
your back, you can’t sink in quicksand.

• Radiowaves are electromagnetic and travel 
at the speed of  light (c = 299,792,458 m/s).

Joanna Flores

Brandon Alvarez

Tyler Feld

Brenda Santana

Yes, because 
you feel good 
in the shower 
when it is nice 

and warm.  
When it is 

cold, you don’t 
sing well.  

I don’t know, 
that reminds 
me of  a TV 
show where 
they were 

talking about 
the same thing.

Yes, I think it is 
because the 
voice echoes 
off  the walls.

I’m not sure if  
it is true or 

false.  But the 
sound bounces 

off  all the 
walls and that 
makes it sound 

fuller.

Yes, more echo 
in the shower.  

No, I don’t 
sing in the 

shower.

Yes because it 
is more sound 
proof  when 
you are in a 
smaller area. 

Like when you 
are talking in a 
small space it 
sounds louder.

UPCOMING EVENTS

SBJHS Science Fair!!
March 13, 2009

In the classroom
Physics Unit!Spring Break!

March 30 2009 - April 3, 2009

Students explored 
the science behind 

antacids using 
hydrochloric acid.

Mars
Mass = 100 kg
Weight = 369 N

Moon
Mass = 100 kg

Weight = 162 N

Earth
Mass = 100 kg
Weight = 980 N

gravity



UCSB LEAPS
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Santa Barbara, CA 93103
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Aubrey Cano
Lina Kim
Alice Nguyen
Jimmy O’Dea
Anne Wrigley

Teachers

Marilyn Garza
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Send questions or comments to 
msgarza@msgarza.com or 
jkluss@sbsdk12.org

Visit www.leaps.ucsb.edu 

LEAPS Scientist of  the Month

Ms. Cano

SINGING IN THE SHOWER
It is true! A small place, like the shower, reflects the sound waves which cause high and low frequency waves to prolongate and 

cause you voice to sound fuller and a lot richer.

R I B B I T  A N S W E R

About LEAPS
Let's Explore Applied Physical Science (LEAPS) engages UCSB 
graduate and undergraduate Fellows as instructors and mentors for 
inquiry-based science in Grade 8 classrooms. By establishing 
collaboration between Fellows, science teachers, and UCSB scientists in 
school classrooms, the LEAPS project implements hands-on, minds-on 
learning experiences in physical science.

LEAPS offers  after school clubs at junior high sites, including Santa 
Barbara Junior High School. The Fellows also help  younger students to 
prepare for Family Science Nights that foster community interest to 
science education and opportunities.

How did you get interested in marine 
microbiology?

I am fascinated by the fact that we are 
constantly surrounded by microbes but 
never see them unless we have a microscope.  
I think that people are more familiar with 
the affect microbes have on our health, but 
they are vastly important in our environment 
as well.  For example, in the ocean, microbes 
are responsible for producing 50% of the 
oxygen we breathe.  They are also the base 
of the food chain for all living organisms 
there.  This is part of why I became a 
marine microbiologist, the two other reasons 
are my love of the ocean and belief that 
medical microbiology is icky.

What is the best part about your 
research?

Travel, working with other people and 
meeting new people on research cruises and 

at conferences.  It is rare that a scientist 
works alone on their research and this is 
especially true in the marine sciences.

What are some places your research 
has taken you to?

I’ve participated in two-week long research 
cruises off the coast of Northern California 
and in the Chesapeake Bay (off the East 
Coast). To present my research, I have 
traveled to Hawaii (twice!), New Mexico, 
Virginia, and southern France.

Do you have any hidden talents? 

Hmmm... Not sure... I may have yet to 
uncover them.

What do you like to do for fun? 

Everything! Cooking, making art, being 
outdoors, watching movies, reading, learning 
new things, traveling...
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