2022 # iR % TR SEERE (F23 P2 FY)

- RFEARPA

KREFEHHA

B~ L4 Introduction to Comets
Om/ ) &
] ¢ " E ;u];'li:ﬁ',& X
F4 &5 e - o 28 (9 100 ~4)
W:° - £ (¢ FFRBEBHEPFR)
D% % # B
Wz~ O Wi xpg
T mL s O & i 6 mERE
(74738 ) Oit# #4 O Ot ¢
RN E L1
¥ - &
1. giqjg\‘ii‘IA’J ’ ? EP\%:——'\%\G’J ]]%EF;E/FFE‘EE"%‘
H I Fger B o Aokt sy BF?'— EJ AR B I R4t 0 RS FILA

2. WEFA R L EIFOE L TEH AR BT AP 2 At o A

KREFEHA

2 ARG -
3 REFFGEARFILEY REFARBREIERE L3 e &
% & B % & 17°when” % “while” i * pFi o
4, A 3L MFg Y L o
o8
1 FALRRF A AV 5 - @FMENF > T2 PFE P
=EEfpEH-

2-§4%d“*ﬂ¢ﬂﬁmlﬁ£% B AT LE LT R
Hpepg rdap s ZLE3e 282 LR 4

’E"I]_p‘:QIK]}LA,\%‘E]o‘El@?Nf\I mP\Z“?O




4

Iy

-
H

H
[rehs
-S‘I‘l!-"
-l

wd (1)
i i
PR it (F4FE):
B W Ox mE His
FAED KRR BARY | P RFRESDL Gl
Al € 0 B2 & chipfp 2 8 | Vocabulary
W -4 ¢ 7 the nucleus, the || 1. nucleus n. 1o
FE PR coma, the head, a dust tail, an ion | | 2. orbit n. g
tail, and a hydrogen envelope ° 3. evaporate V. %
FAHd KEEH 2 B ARHM || 4 enormous adj. E L
AP g o BfRZ E NIRES 0 § || 5. extend V. A
pe ek 2o 6. gravity n. £
Pattern
When/While S+V ..., S+V ..
KEFume i AR AR AL ML 2L w,gmabru oo
=R i R Eg G Ee TR I RE L R AR SR
KEFR =& N fhehead 175 B2 - F 24395 A0 F 0 HETL R fo s o
T BN EZE e kisFE P E F oo
TR CETEF 1
Bziee
No comets are identical in the universe. Their shapes are all different.
However, every comet is made up of four parts. The innermost section is
a , whose size is usually within 10 kilometers in diameter. Outside
this section is the , the shining cloud of gas. These two parts
constitute the of a comet. a comet is away
from the Sun, it is cold. However, while it gets closer to the Sun, the materials under
P the surface of a comet start to evaporate, thus creating an enormous tail.

Nonetheless, the huge tail is composed of two smaller ones. One
is . The other one is . Both tails point to the
direction of the Sun. After receiving ultraviolet radiation or light, the comet starts
to shine and releases a kind of gas which escapes the gravity of the comet and
forms

The head of a comet
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Rubrics of the Summative Assessment

Great

(3 points)

Good

(2 points)

Need Improvement
(I point)

the direction of the
comet tail at AU 5, AU
6, and a few AUs

The direction of the
comet tail at all these
three spofs 1s correctly
pointed out.

The direction of the
comet fail at two of the
three spots 1s pomted
out correctly.

The direction of the
comet tail at ome or
none of the three spots
1s pointed out correctly.

brightness of the comet
when itis at AU 5, AU
6, and a few AUs

The brightness of the
comet at all of the
three spofs 1s correctly
indicated.

The brightness of the
comet at two of the
three spots 1s correctly
indicated.

The brightness of the
comet at gne or none of
the three spots 1s

correctly indicated.

the time when the
comet gets warm and

the tail appears

The two pieces of the
information are
offered and correct

with evidence cited.

Either piece of the
information is offered
with

and  correct

evidence cited.

One of two pieces of

the information is/are
offered; however, no

evidence is cited.

the mumber of “when”

Either of the two

conjunctions is used

Either of the two

conjunctions is used

Either of the two

conjunctions 1s used

or “while” ) . correctly once or
correctly three times. | correctly twice.
below.
Students make a|Students make a|Students make a
Sfluency presentation with no or | presentation with | presentation with quite
few pauses. SOINE PAUSES. a few pauses.
] ‘ , Students describe the
Students describe the | Students describe the , )
o , , process with quite a
pronunciation process with no or few | process with  some .
. . few pronunciation
Pronunciation errors, | pronunciation eIrors.
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Class: No: Name:

Getting to Know Comets

.  Lead-In
@ Questions for you to think about
Work in a group of three or four. Try to figure out whether the following statements are true or

false. If a statement is false, correct it.

1. Comets are stars. T/F

2. Comets are solid rocks with different materials. T/F

3. Comets move along a fixed orbit. T/F

@ Word bank
1. elliptical adj.  having the shape of an egg
proximity — n. nearness in distance and time
3. diameter n. a straight line from one side of a circle to the other side, passing through
the center of the circle
4. coma n. gas surrounding the core of a comet
5 AU abbr. aunit of length, roughly the distance from Earth to the Sun and equal to

about 150 million kilometers
luminous  adj.  shining in the dark

7. fluoresce . to show the emission of radiation, especially of visible light
hydrogen  n. the outermost part of a comet when it flies closer to the Sun
envelope

Il. Assigned Reading

A comet is found to be small and fragile with an irregular shape. Below the surface of a comet is
a mixture of dust and frozen gas. In addition, a comet flies along a highly elliptical orbit, an oval-like
route, which leads it to get to the proximity of the Sun, to orbit around the star, and eventually to fly
away from it.

The structure of a comet is diverse and changeable. In the center of a comet is a small nucleus,
which measures less than 10 kilometer in diameter. Outside the nucleus is what we call a coma, the
brightly shining cloud of gas surrounding the nucleus. The coma grows in size and becomes brighter
when the comet approaches the Sun. The closer the comet gets to the Sun, the larger the coma is. The
two sections together make up the head of a comet.
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When a comet is far away from the Sun, its nucleus is cold and everything there is frozen. In this
state, the nucleus can only be detected by faintly reflected sunlight. Therefore, the object is hard to be
spotted when moving in space. When a comet reaches a few astronomical units (AU) of the Sun, its
frozen nucleus gets warm, and the material below the surface of the comet starts to evaporate. Then,
an enormous tail made up of luminous material is formed opposite the Sun and extends for millions
of kilometers from the head. In fact, this large tail is made up of two smaller ones. The first one is a
dust tail, comparatively more massive than the other one, which is accelerated slowly and tends to be
curved. The other one is an ion tail, which is sped up so greatly that it looks like a straight line.

While a comet approaches the Sun, the gas in the coma absorbs ultraviolet radiation and starts
fluorescing and glowing, causing the object to be more likely to be detected. The closer the comet gets
to the Sun, the more intense the fluorescence becomes. At around 5 AUs, the glow resulting from the
fluorescence becomes brighter than reflected sunlight. What’s more, when a comet absorbs ultraviolet
light, chemical processes release hydrogen, which escapes the comet's gravity and forms a hydrogen
envelope. This envelope cannot be seen from Earth because its light is absorbed by our atmosphere,

but it can be detected by spacecraft in the universe. All of these constitute what we are familiar with—

comets.

Adapted from https://solarviews.com/eng/comet.htm

Grammar Focus
In the assigned reading, the conjunction “when” and “while” are used to introduce the situation that

two events happen at the same time as shown below:

1. The coma grows in size and becomes brighter when the comet approaches the sun.

2. While a comet approaches the Sun, the gas in the coma absorbs ultraviolet radiation and starts
fluorescing and glowing.

In the first example sentence, the events of growing in size and approaching the Sun happen at the
same time.
In the second example sentence, the events of approaching the Sun and absorbing ultraviolet

radiation and starting fluorescing and glowing happen at the same time.


https://solarviews.com/eng/comet.htm

IV. Formative Assessment

@

Based upon what you read in the assigned reading, finish the summary by filling in the blanks.

No comets are identical in the universe. Their shapes are all different. However, every comet

is made up of four parts. The innermost section is a , whose size is usually within
10 kilometers in diameter. Outside this section is the , the shining cloud of gas.
These two parts constitute the of a comet. a comet is away

from the Sun, it is cold. However, while it gets closer to the Sun, the materials under the surface

of a comet start to evaporate, thus creating an enormous tail. Nonetheless, the huge tail is

composed of two smaller ones. One is . The other one is . Both

tails point to the direction of the Sun. After receiving ultraviolet radiation or

light, the comet starts to shine and releases a kind of gas which escapes the gravity of the comet

and forms

In the blank below, the head of a comet is offered. Please finish the sketch of the comet by adding

the last two parts of the comet, including the two tails and the cloud-like gas. Be careful! The

features of the two tails and the two tails’ direction should be clearly presented.

Please finish the magnified comet.

Comet

The Sun

The Sun

Self-designed material



Summative Assessment
Below is a picture with the Sun and the location of Comet Halley. Besides, three different astronomical
units are specified. Please describe what happens to Comet Halley when it arrives at the three specified

spots to your partner. You should:

1. use “when” or “while” at least three times in your description,

2. point out when the head of Comet Halley gets warm and in which place the comet tail appears,

3. show the direction of the enormous comet tail when it is at the three spots with the sentence, “The

enormous comet tail at points to the east/west/south/north/southeast ...,”

4. and compare the brightness of Comet Halley when it is at § AUs, 6 AUs, and a few AUs and support

your description with evidence taken from the passage.

| 4

d few AUs

Comet Halley

Self-designed material



The Complete Summary and the Sample Magnified Comet in the Formative Assessment

The designed task aims to test students’ understanding of the structure of a comet and the direction
of its tail. Hence, the answers are fixed somewhat as shown below. What’s more, with the conjunctions
“when” and “while” used repeatedly, they are supposed to get to know how/when to use the two
conjunctions. Therefore, it is expected that they can finish the summary by filling in all the eight blanks
after they have a thorough understanding of a comet and successfully finish drawing a comet with the

direction of its tail and a hydrogen envelope painted correctly. The answers are provided below.

|T he Complete Summary{
No comets are identical in the universe. Their shapes are all different. However, every comet is

made up of four parts. The innermost section is a nucleus, whose size is usually within 10 kilometers
in diameter. Outside this section is the coma, the shining cloud of gas. These two parts constitute the
head of a comet. When a comet is away from the Sun, it is cold. However, while it gets closer to the
Sun, the materials under the surface of a comet start to evaporate, thus creating an enormous tail.
Nonetheless, the huge tail is composed of two smaller ones. One is a dust tail. The other one is an ion
tail. Both tails point to the opposite direction of the Sun. After receiving ultraviolet radiation or light,
the comet starts to shine and releases a kind of gas which escapes the gravity of the comet and forms
a hydrogen envelope.

|T he Sample Magnified Comet{

Comet

The Sun

The Sun
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Rubrics of the Summative Assessment

Great
(3 points)

Good
(2 points)

Need Improvement
(1 point)

the direction of the
comet tail at AU 5, AU
6, and a few AUs

The direction of the
comet tail at all these
three spots is pointed

out correctly.

The direction of the
comet tail at two of the
three spots is pointed

out correctly.

The direction of the
comet tail at one or
none of the three spots

is pointed out correctly.

brightness of the comet
when it is at AU 5, AU
6, and a few AUs

The brightness of the
comet at all of the
three spots is indicated

correctly.

The brightness of the
comet at two of the
three spots is indicated

correctly.

The brightness of the
comet at one or none of
the

indicated correctly.

three spots is

the time when the
comet gets warm and

the tail appears

The two pieces of the
information
offered and

with evidence cited.

arc

correct

Either piece of the
information is offered
with

and  correct

evidence cited.

One of two pieces of

the information is/are
offered; however, no

evidence is cited.

) . Either of the two
. ., | Either of the two | Either of the two ) ) ]
the number of “when ] ] ) ) ] ] conjunctions is used
L conjunctions is used | conjunctions is used
or “while . . correctly once or
correctly three times. | correctly twice.
below.
Students make a | Students make a | Students make a
fluency presentation with no or | presentation with | presentation with quite
few pauses. some pauses. a few pauses.
. ) Students describe the
Students describe the | Students describe the . .
o . _ process with quite a
pronunciation process with no or few | process with some .
o L few pronunciation
pronunciation errors. | pronunciation errors.
erTors.

When Comet Halley reaches the spot of so-called “a few AUs,” it starts to get warm; at the same

tail points to the south.

11

time, its enormous tail appears, which is shown in the third line of the third paragraph. Right at this
spot, the comet itself can only reflect sunlight. Therefore, it is relatively dark now. While it arrives at
“5 AUs,” the fluorescence becomes brighter than the reflected sunlight. However, when Comet Halley
starts flying away from the sun, its fluorescence weakens and the comet itself becomes darker than it
is at 5 AUs but brighter than it is at a few AUs. As Comet Halley is at a few AUs, the enormous comet

tail points to the southwest. When it is at 5 AUs, the tail points to the west. While it is at 6 AUs, the
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