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Math to the Rescue

A2 SR

Collecting data is a big part of science. Think %
back to the last experiment you did in science ”
class. Did you weigh, measure’, or time?2

something? If so, you probably ended up with a
flurry3 of facts. How did you make sense of it all?

CTioN

ath can bring order to this kind of chaos*. Using

math, scientists (including science students) can

decode the data they collect. Then they can
better use it to draw conclusions® and make
comparisons®—maybe some predictions’, too.

One way to make sense of data is to organize® the data
into tables and graphs. These are simple yet powerful
tools. To really grasp their power, however, you need to
see them in action. Let’s look in on some scientists’

research to see how the math behind the science really
works. .

1. measure /. NE. HE 5. draw a conclusion BHER
2. time 7 o M FrAE B a 6. oompgrison n \ e

3. flurry : AL v predictiqn n it
4. chaos E BE 8. organize 9 @, RH




Subject: Brrrrrrrrrrrr!
From: mcormick@noaa.gov
To: j.wo\on@unq.edu.au, f,azu\@uc.edu.eg

Fahrana and Jane,

Greetings from the bottom of the world! gelieve it or not, 'm

almost getting used to the cold here in the middle of Antarctica'.
One of my daily tasks at the research station is 1O keep

track of? the temperature throughout the day. yesterday's high
was —63°H That’s about _53°C for us metric folks?!

Well, it's time tO bundle up* again and head® out into “the freezer’
to collect more temperature data. Drop me an £-mail when you
get a chance and tell me how your research is going.

warmly (ha),

1. Antarctica
2. keep track of
3. metric folk
4. bundle up
‘5. hegd




COLLECT,

NG paTh

ntarctica is the world’s
highest, driest, windiest, and
coldest place. You won’t find
cities, roads, or even many
people on this icy continent!. You
will find isolated? research
stations where scientists live and ,
work. ’

One of the biggest challenges about
doing research in Antarctica is the
intense? cold. The lowest
temperature ever measured on Earth
was recorded here—an incredible* |
—128.6° Fahrenheit3!

, Temperatures below zero can be
Q@ dangerous. Bare skin can freeze in
seconds. When Mick takes his

temperature readings, he records the

data in his field notebook. But he leaves ,

his gloves on while writing. ;

1. continent 1. [HhER EA) M A
2. isolated adj b il
3. intense adj e E
4. incredible ady 3 1B S
5. Fahrenheit adj, ERBEINH . ERH




A Universal’ Language

Take a look at one of the pages from
Mick’s notebook (in blue and gold).
Notice how he’s recorded the
temperature four times a day, at the
same times every day. He’s organized
the data in columns? and rows? in two
simple tables. Creating a table is an
easy way to arrange the data. Running
down the left sides of the tables are
dates and times. Running across the top
are headings for dates, times, and
temperatures in degrees Fahrenheit (°F)
and degrees Celsius* (°C). Every time 7
Mick takes a temperature reading, he

writes it in the appropriate® space.

Inland® Antarctica

Date/Time : Temperature
] ° F o C

PR S M o
s
6 am.
1Z pm.
6 pm.
12 am.

6 am.
12 p-m.
é pm.

12 am.

Measuring temperature on the
Fahrenheit scale® is common in the
United States. But people in most other
countries—and scientists everywhere—
use the Celsius scale. This scale is part
of the metric system’—the international
system for measuring. It’s like a universal
language. Mick writes the temperatures
in both °F and °C. That way anyone

can understand his data with ease.

1. universal adj. AANEE (HEH) &
2. column n. (%) 7
3. row n (RIEHY) 1E#
4. Celsius adj. CRE) BRH
5. appropriate  ad]. % fY
6. scale n E. ZE
7. metric system ~H
8. inland adj. ™ B B
9. coastal adj. (SR BEN

Date/Time

Temperature
°F °C
112

6 a.m. —-10

12 p.m. 2

6 p.m. -6

12 a.m. -1

113
6 a.m.
12 p.m.
6 p.m.
12 a.m.




What'’s Colder? those at Mick’s location in the middle
Antarctica may be the coldest place on  of the continent?

Earth. But it’s not the same temperature

) , You can easily compare different sets of
everywhere on the continent. Mick

o data when they are organized in tables.
often checks with scientists at other

. ) In this case, it looks like the
research stations to find out how cold

o _ temperatures along the coast are
it is where they are working.

downright! balmy? compared to Mick’s
The table (in purple and orange) shows  location. You might be okay wearing

temperature data from a research only three layers of clothing outside!

station on Antarctica’s coast. How do , . i
1. downright adv. LEE

temperatures on the coast compare to 2. balmy adj Bk
3. king penguin FHE
4. floe . FoK (BR)

King penguins® on an ice floe®, along
the coast of Antarctica




Subject: Ocean Motion

From: j.wo\on@unq.edu.
To: mcormick@noaa.gov, fi

G'day Mick and Fahrana,

Don’t mean to rub it

pacific Ocean O
that ice and snow you’

is. For the last two da
My stomac

My team an
cruise®. We're tracking’

day and night. We
coaster ride, 100.

Cheers,
Jane

in',
ff the Australian coast.

h feels like 'm on
d)are studying s

e discovere

1. rubin

e TOFIer coaster e i3 /E- it

3. kil 7 #RG) KB %

4. cruise - i 4F

5. track 3 N 17

6. creature % I8 BF :

' s MR TS
e -7 .
A ¥ 4

au

azul@uc.edu.€g

ice and WARM out here in the

On the other hand, all
ike the ocean

but it's n
' '« moving |

il13 on this research

f these tiny creatures
a sort of roller

hrimplike Kr
the movements O
d the krill aré on
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DISPLAYING par,.

2 LINE GRAPHS
RANE: 46

K rill are a type of plankton!, an

amazing? collection of tiny
creatures that drift? through the ocean
by the trillions*. Lots of ocean animals
eat krill. They’re a bit like the shrimp
cocktail of the sea!

On this research cruise, Jane is
tracking krill underwater with sonar?.
Sonar is short for sound navigation®
ranging’. Scientists use sonar as a way
to make sound waves “see” things

below the water’s surface.

1. plankton n RHEEY

2. amazing adj. A+ R 8

3. drift V. Rk

4. trillion n <B. ¥

5. sonar n. B (EERBER

; KTRMES)

ey - 6. navigation n SH
Krill in the Antarctic Ocean s s SR

1



Jane tracks krill every hour—day and
night. In her log! book, she has pages
and pages of data that look like this.

Krill Movement

Time

Depth (in meters)

12 p.m. &0
1p.m. &0
2 p.m. 78
3 p.m. 76
4 p.m. 75
5 p.m. 72
6 p.m. 70
7 p.m. 58
& p.m. 39
9 p.m. 29
10 p.m. 22

1 p.m. 20
12 a.m.

Data from the Deep

All those numbers about time and depth
don’t make much sense when they’re
listed like that. Jane decoded them by
making a graph. Graphs turn numbers
into a sort of picture. In a graph you
can compare different kinds of data and

see important patterns? and trends>.

Jane chose to make a line graph. Line
graphs are especially good for making a
picture out of data that continue over

time—Ilike tracking krill from hour to

hour.
1. log n. fis Az
2. pattern n 1R
3. trend . PR
4. squid . i 5

Many ocean animals including squid®, such as
this one, eat krill.

c—




Tomr—

To make her graph, Jane had to figure
out how to display the data based on
the range! of numbers. She used the
x-axis?, the horizontal? line at the
bottom of the graph, to represent*
“Time of Day (in hours).” She used the
y-axis’, the vertical® line on the left
side, to represent “Depth (in meters).”

Connecting the Dots

Jane drew the x-axis and the y-axis and
labeled” them. She also gave her graph a
title. Then she started to plot® her data
on the graph. For example, the krill
were 80 meters below the surface at
noon (12 p.m.) on November 14. Jane
found 12 p.m. on 11/4, then went to
80 meters. At that point, she marked a

dot. Each number in her log book

became a dot on the graph.

When Jane connected the dots, she
created the graph shown below. What
does this “data picture” show? The
krill are moving up and down in the
water in a certain way. During the day
they are far down in the water. At dusk’
they start moving up closer to the
surface. After midnight they start going
deeper again. The krill repeat this

pattern every 24 hours.

1. range . pieAEd)
2. x-axis . X
3. horizontal adj KFH, 1M
4. represent v, Rk
5. y-axis . Yy
6. vertical adj. EHEHHN. BH
7. label V. RR% 5 88
8. plot v. EE RS H LB
9. dusk n BE

Krill Movement, 11/14-11/15

O

3

Depth (in meters)

12pm. 6pm

12am. 6am. 12pm. 6pm. 12am. 6 a.m.

Time of Day (in hours)

13




Blue Whale and Krill Movement, 11/14-11/15

o

Blue Whale
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12a.m. 6 a.m.

12 p.m. 6 p-m. 12a.m. 6 a.m.

Time of Day (in hours)

Ranging® Up and Down
Jane’s graph also shows the range? of
the krill’s movement. In math, range is
the difference between the greatest
value (or number) and the least value

(or number).

At their deepest point in each 24-hour
cycle, the krill were 80 meters down.
At their shallowest point, they were

20 meters down. By subtracting® 20
from 80, Jane discovered that the krill’s

range was 60 meters.

Clever Comparisons
While Jane was studying krill, another
scientist on board the ship was

studying blue whales*. He used sonar

to track the movement of the whales.
He graphed some of his data and

showed the results to Jane.

Can you decode the data and figure out
what the whales were doing? If you
guessed they were dining on krill, you’re
right! As the krill moved up in the water
at night, the whales began feeding. They
dove® down to 20 meters for a gulp® of
krill. Then they headed back to the
surface to breathe. It was back down
again for another huge mouthful of

krill, and so on, all night long.

1. range v (E—ZEeEMR) T
2. range n. izgci
3. subtract v W mE
4. blue whale g 7}
5. dive V. K
6. gulp . — (X) A




