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— %% - MEEERERTERE M - AN ESEkR
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B2 R RIS E BRI M BB -

FIEORE R TR WA R S R
FoT IR R @ O AR AN RPEF .
o FERNF TR b B T A, g
s E T RA T A, B T
) RPPFET o BIEW L FRSHR L fosct
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FE S e M LIRIA: By bRy (Halliday, 2004a ) ©

HE - R A RTR R A
FeE A ERTAIEERE L E S TSRy ) B
5 WELE - B T IEETHIIL & IRAE B EE
52 (register ) » BEFE—ANHAMGES (Hila0%
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El: Every object continues in a state of rest, or

of motion in a straight line at constant
speed,

E2: unless it is compelled to change that state

by forces exerted upon it.
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E  AEEERERR R BE R Ty, iR
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G E|EsE i D (A e - AN - A AR
J31 DAk TRHYT 5o S EREME T, HE R
AE2EYEE FRYJT - BE violent motion [ S @ &=
mEdf (2000) 3Ly TIRBLAYED) - A
GG Ry T BIZGER) , (HEREAHRHGE
ey, 2007) - FR06E (2005) QIEER T 58
), - BAE# TR ER R,
AR T 5 EE) ) ERE - 1 T
—FH PGS ~ e RS o B > 2907
EEHHEIBA (2LAR) $HY CCPAhE

TR ED) ) BIME RTINS -
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GER] o FHE E - SEERRAIEGHES, © “a tug-of-
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A MEEEREEFTIIARY - FIRFHEA 705
TG -

T EE HERE R S IR SE T T S -

FEETT ) — AR AR R3 1Ay A1
E3. The table actually pushes up on the book
with the same force that the book presses
down.
C5. Fpt & 5+ $+2 Aenfi 4
TAeTHLG SRS .
TR ) EEENI T — o DI
SHAEINE - ST - MR ER —{E
TARAIEEE TR HEERRE - ERT A E—
W) - AR - ARREE
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SRR AR — 5] 7 A 120738
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2P SRR T MHRRR AT R

JIRIEE Type of Force  #=R/BHEAIHE JIRIEE Type of Force  #H=R/BHEAIHE
Y| force(s) 18/23 BE7 resistance 1/13
487 1026 ST force of the wind 1/0
TERJ 11/9 hiEI ) stretching force 12
HEEER T 1/1 [ N downward force 1/1
T 3/0
RS[Efy unbalanced forces 12 [al B upward force 111
47 external cause 1/5 & support force 4/5
outside force 1/3
W JHET] pull/push 12/4 R a tug-of-war was 1/1
Hl/hT 12/0 won by pulling
on a rope
E:ya] gravitational 1/2
NI This force acts at 1/1 force
right angles to the Force of gravity 7/5
surface.
normal force 2/9
EEwa) gravity 8/18
By L] violent motion 4/21 ‘ BT sustained force 1/0
ExT] The table actually 1/1 JEERE T friction 15/26
pushes up on the frictionless 1/0
book with the forces of friction 11
fﬁ:llfoi?liC;rgsl:::s friction force 1/1
down. e tension force 6/3
tension 17/4
=il resultant of the 1/0 10 4HIEN & & a supporting 10- 7/3
forces N upward
resultant
W7~ T J7,  netforce 18/5 1/2
E4. We call this resistance inertia. 08 : #rrifr s p fc™4 72 (k3 5#
C6. APz B4 SR - HnB)
BBl SREE AN R BEAER TFHST Ryt T1EET BHJT Sl a2 PR R

HURER - BEARARTR VRS AR MM FEARTRARARERES -
B Lt rgmat - (EEH AR AR R T BAE 177, B3

B R E o R - filan - B L BRI HEIR A & “force” 3G H B 7 »
05: fe+4 » 43§ F 27 end fpegfu - HEEE LAE T - FEEERERRT - (B LAY
01: fr kfed 2 RS T )7 W AR R

03:fe4 2viken? &5 pueegd @) J) 0 FIRFHAEREE A FIRYREREREE - fia0
B ?E-fa4 29TgE=ed 2 “resultant” 5z “‘push”Z“pull” » FijE S T &



- DR E AT 201

CMRE R THE, B0 ThR LA
H?‘?Eiﬁi% THEST L B THIT, (RER2HK T
JEFRST)

fERER PR 7T RN T EE T A
J1 1 AMEHEI—X - 8% STAR HERETR
HRFEEPAGEEN TE&8, 3 H TE,
DR R1252K:2 % = Ll*a supporting 10
N upward resultant”2&Z6 » 10N 2 JJHYEEAT »
KIHLRESZ HEE M 10N B ARt 7 5 R
resultant ‘HiE Ry " &7 ) FE2NEEETHE =
RifEHE T o8 ) SRR REE -

5546 > “push”Bd“pull " EL 3y " H#E |
o THL g 2% TEEER THEST L BT R
J1s R R2KRC% s HlNE - fEEENTE
b AR RGEE R E - MHE - E
BENBELT » WoEE (AAR) 3
i IRIEE o HSUKI A REYS B A “force” 5 M &
HOREVERAR Hh » “push” B “pull” (5 P42

(EHEhERE Ry i) ) AR EEE B R
T

BEAh » “external cause” L #EEEERy " 4b
ARE

E5. The important thing about defining violent

motion was that it had an external cause.

CT. e ffd EHpF hE Lo g847

LT ER .

A “external cause™|iE * " 4N, &
EEE M AN ) BRI G
HESE AR IR LR » A& 1 SEBRE A
%ﬁ [EA) » “tension”fF ECP4-p e HH IR 1717

» R Ry T5RJT ) B “tension force”
(xﬁ@%’ﬂ WAMERRERNEE - /£ ECP4fR
T w135 )RRy “friction” R#EEHL < S » H

FAEIEAERARSEREE - W T BT |
(technicality construction) RYZEERSIE » 7] 2R
Halliday (2004a) FYJ3REH o

filiy“frictionARHLEFE Ny T BT - HERIY
& B TEEETT  HRARIBEENEEAZ
PR “friction” 3 Ry T EEHETT ) HUGwAL T
FE& SRR ARG TR T ) AR
%E °

C.Z%84 4 “force”

Bt force” HYEEEEFAIRET » FEANFRI S H)
BEFY T30~ TANT o TURERITT o T WIRTE
77 » PURS 677 (5550 AIER2 1R « i “foree”
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E6. One of Galileo’s great contributions to
physics was demolishing the notion that a
force is necessary to keep an object mov-
ing.

C8. oflsd H- L iy = Tprz - o At
BIFMLEL- B4 aFERE
gL o (%HE48)
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E7. The idea that a force causes motion goes
back to the fourth century B.C., when the
Greeks were developing some of the ideas
of science.

C9. B>t T4 g | chfiz » My

A E R o PREEF A D A E -
L o (53L10)
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E8. Since these motions were considered na-
tural, they were not thought to be caused
by forces.
Cl0. ARG FEFAR LG A p R ,Tfﬂ
ZRE@ebd s Rslde N F AT P
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HA 1007 3EFZ Ry ffimat A R
EP%iﬁﬁ?aHjEl’l’%ﬁ“%@E I VANE WJZZD :

03 . b»,_i_":(gl f’kﬁfﬁ )3 r_;]:’_ “P\ 4

09 : ¥4 3m w4 kRS B Aot
42
"M, ST T ReAh A

73 3 B3 HR - SERRAY T RERERG AR A
A B P R i o s 1 PR 225 g 258 el o
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E9. ...then the net force is the sum of these

forces...
CIL. .. p P adr plang 4 Einipad £ 2%
4 are.. ($%%.279)

E10. ...then the net force is the difference of
these forces. ..

Cl2....;2 4 fﬁ‘,g Biripea A4 i (S
#.281)

E11. ...each arm supports half of your weight.

Cl3. ... & - &2 RFens 4 A R E
- Lo (HhE324)
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E12. We know that something forces the boul-

der to begin moving.
Cl4. Apirig 3 AL T SRt S PR
4ei8E o ($h5E8)

B2 H RSB RE R EE -
03: Ffakd=4 25 FAadHEaAd 2 gl
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E13. Things in motion remain in motion if no
unbalanced forces act on them.
C15. L_/l’ﬁ F T fFench 4 (T F iR
B Kb o (H5409)
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E14. Support force is often called normal force.
Cle. i A Px Fo R4 vz 4 o (M
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BESR T HI5RAYT ) (stretching force ) {#
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E15. The stretching force, or tension, is greater

(7 ey PR et s B

in the ropes hanging at an angle.
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E16. (1) forces are needed to accelerate objects,
but not to maintain motion (2) if there is
no friction. (The beginning statement of
“In the next chapter we’ll see that” was
skipped in this analysis)

Cl8. ()4 &% kEIP 4 A& 4 4eit B (2)
BARF ARES PHRT ()RR
et REF Bk i fE 2o (SBL1S] -
HP g e 2 ; Ir—‘ﬁ dv ~ )
R L J“'J“f v B et
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L I F 3 {18 /g RE R © B ~ SERB R IR 72
FLAE N R FE R 4 Ay “but not to maintain
motion™ N FE—{lE/ Vi) 5 [RIELJF AR SEFRRIGH
FEER

(2)if there is no friction, (1)forces are needed to

L

accelerate objects, but not to maintain motion.
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E17. Friction is the name given to the force that

PR § gL E

acts between materials that touch as they
move past each other.
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E18. Weight = mass x acceleration due to gra-
vity, or simply, weight= mg.
C2. €& (M2 Hix) =FEXFLA
A4 chheid B ﬁﬁi HHERm &
£ =mg- (¥%%249)
RelREIRIEE A 2554 7 “acceleration due to
gravity (3wt - R T IKIE JIEARIIGE
FE 5 o RIEEE RIS IZEAEL - T a4 o SE(EE)
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E19. The acceleration produced by a net force

on an object is directly proportional to the

magnitude of the net force, is in the same

direction as the net force, and is inversely

proportional to the mass of the object.
(Hewitt, 1997, p. 60 )
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Sk EEpEFESE o (F
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E20. If a 10-N bag is in equilibrium, the re-

sultant of the forces applied by the pair of
springs must equal 10 N.

C24. 4%k iz B 102 3 &£ e i 3 gt T gk
B o PRE s - HEE s 4 e E

0104 4 o ($h%351)
E21. Why? Because the sum of the two tension
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vectors must support the downward-
acting 10-N weight.
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BURERTLARRA T AHEEE | HOrRsR -
E22. A pair of 50-N weights are attached to a
spring scale as shown. Does the spring
scale read 0, 50, or 100 N?
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Abstract

Since the beginning of the 20™ century, the topic of whether “Mandarin is a language that can
describe science” has attracted the interests of psychologists, linguists, and science educators. This
paper compared the features of Mandarin and English science texts by analyzing the reading
difficulties encountered by ‘experts’ in science under the perspective of Systemic Functional
Linguistics. Mandarin and English versions of the texts on ‘Newton’s First Law of Motion’ of
Conceptual Physics were selected as target texts. The text was composed of 362 sentences. Twenty-
nine ‘experts’ in physics were asked to read the Mandarin version of the text, and pick out whatever
statements troubled them, and note the reasons if possible. On average, each reader produced about 17
(total 490) reading difficulties, which occurred at the level of single word, nominal group, clause and
clauses, sentence, and above. The derivatives of ‘force’ in English and ‘Jj(li)’(force) in Mandarin
were compared to elaborate their semantic differences. ‘“What causes the acceleration of an object’ and
the discourses of ‘inertia’ were the two topics that troubled most readers; the nature of these
difficulties were analyzed and interpreted in the light of ‘technicality construction’. Lastly, ‘Newton
weight’ was accepted by all readers as a proper term to describe the phenomenon. The result reflected
mistranslation and undifferentiated use of scientific terms in the Mandarin world. However, not all
reading difficulties are inevitable; if used carefully and skillfully, Mandarin could be suitable for
describing science discourses.

Key words: Science Text, Science Mandarin, Reading Difficulties, Systemic Functional
Linguistics



