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¢ $nr PEBRS Lo L oA s

*

ST B Pa ity bW (1)
o 05315-31
of 3158 AL s E b (@)
STz b:ﬁgjf}ff,;. by (3)
of -4 a1
o kg a Y B3 g @

.100

12

.96

.97

.98

.99

L e b2 S 2- e SUGIAE S rs-2

JEGIAB  (a)
{.Lxdr‘lb/ Zaitsev  (b)
JUSHL S (©
Joduwt @

(a), (0, (d) (1)

(b), (@), (d) (2)

(a), (b), (d) (3)

(@), (b), (©) (4)

SEHEE AL JPoi¥ 20 g CaCly 7k
: @.3%;;;}&'5’

(Ca=40 g mol~1 =J(/r2)

2 (1)
3 (@
4 (3
1 @

LSFAL e EF 5 S beyest §t P
y _a.);dﬁ:? 288 pm st/

g x 288 pm (1)
2 X 288 pm 9
NG (2)
.. x 288 pm 3
5 (3)
? X 288 pm (4)

e Posife J¥L NaCl.s MgCl, CaClyy HCL

¢ b WP Ude A5

NaCl &4~ (1)

MgCl, S~ (@)

NaCl, MgCl,; & CaCl,  (3)
Usis CaCly o8 MgCly, — (4)

.92

.93

.94

.95



(Lnldy L Soonl i d e P
s IS ipne

S )

Sede @

JiherT ()
JqJ@,.;,J'T (4)
b = /f{JJ;*U;;. e J_’ REV

poly (Butadiene-styrene) (1)
polybutadiene (2)

poly (Butadiene-acrylonitrile) (3)
cis-1,4-polyisoprene (4)

 Eestotle ki
22 b S S1EmE S SV COye)  (a)
gl ieL
K5 B S A3 Cgy (D)
S
LA A2 eolite) 211K Ll ZSM-5  (©)
B L LS

cevfionbi . CO @

(@& @<~ (1)
b) & () <~ (2)
©&d <4~ (3
(@, b &<~ @)

et fonrSete SS0i 4 25Uk 2078 AL
g éd:l.;é‘;.c.

q=0,AT<0&w>0 (1)
a<0,AT=0& w=0 (2)
q>0,AT>0&w>0 (3)

q=0, AT=0& w=0 (4)

¢ <k —0-0- Lk TE Ul L5
H,S0,, sulphuric acid (1)

H,5,04, peroxodisulphuric acid (2)

acid (3)
acid (4)

HyS,0+, pyrosulphuric
H,S0,, sulphurous

13

.104

105

.106

107

108

G5

(L IEEHE R LTS po FFTL VI s 101
ALl L S 3r Na g2t ATP

Lt

el

s

e

Ly

(1)

(2)

(3)

4

2oLt NI DS (alkene) A -2
L e LA e b (methanal) P

CH, - CH,— CHy

CH,-CH=CH,

.

CH,CH,CH,

.

CH=CH-CH,4

-

(1)

(2)

(3)

(4)

JU 2.0 g < 4.606x 1073 s~ 1 50, S S5l &

L etk AL A F02 g2

200 s
500 s
1000 s

100 s

(1)
(2)
3)
4)

.102

.103
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¢ e LW U s 112
Sodium stearate (1)
Cetyltrimethyl ammonium bromide (2)
Sodium dodecylbenzene sulphonate (3)

Sodium lauryl sulphate (4)

< 5.12 K kg mol™! (Ko ¥ L5155 K 2 113

Lo 7 hiloap S B LIFL e 0078 m
(tiﬁﬂﬁrw;:l.,;lff!)_ugamgrj"

0.80 K (1)
0.40 K (2)
0.60 K (3)
0.20 K (4)

- Eoug ke Jtipe 114

(IUPAC) rt$ A rt
Mendelevium (i) Unnilunium (a)
Lawrencium (i) Unniltrium  (b)
Seaborgium (iii) Unnilhexium  (c)
Darmstadtium (iv) Unununnium (d)
(b), @) (1)

(e), (i) (2)
(d), Gv)  (3)
(a), @) (4
e dPPet S e e witl il 115
g )
sk (@)
L Lk @)

Uit e (a)

14

L E el X e SuH e b i 1109

CH, CHO
—_—
373K
CH,CI
CHCI,
CCl,
Cl
L BUANE A IS e iyt |
104, 71 & 71 (1)
71,71 & 104 (2)
175,104 & 71 (3)
71,104 & 71 (4)
-é.:«*l.‘ﬁ[dl:.hﬂa.\j:ut.?.yﬁ
.;_-.:f;‘l.;L,(J‘.sJﬁﬁ.ul:(.:w.ﬁuw/u?lwd)f (1)
SRSl SN eto il LBl bt
-LaLlec\ sl Il s
2l KL H Cor N2t Lo =78 (2
L e Tt 20 e FL UTles
Ml Cr02 Ale$FSAS ok (3)
b S
Fe2+(d6) L BJed £56 Cr2t@at) (@)

110

111



¢ e bPIREUSI ES srae
Alanine (1)

Tyrosine (2)

Lysine (3)

Serine  (4)

B st olnltn e A Je /SR L Bt
..ﬁLL’I,,f;_@. t'lgﬂjfc. CuZ+(aq)/ B ?aiQ.r/J.@-d/

¢ < UbLK C L sautn e CUHY

[Cu(NHy), 2t (1)
Cu(OH),  (2)
CuCO4Cu(OH)y  (3)
CuSO, (4)

-UEJG 8g Ar s Tg N, Sl 2Tl Ny s Ar

t 3l Z¥ Ny ;{_27 bar J;'Piigjﬁfuﬂrﬁ

S/ [N=14, Ar=40 (U4 g mol~ 1) ‘,@*fjﬁz]

12 bar (1)

15 bar (2)

18 bar (3)

9 bar (4)

s Eestfuberie St i

SLTFL LA COy gl (1)

VSt eml u S/ fo i fe 2 PET @
-tk

< Ppla(b) L v (3)

< PSS A% S i ()

: .L.fdju:Jl;Jj.?Jﬂ—jékvajiﬂﬁ

335+ ¥ = HyO+ ik

A,G® faiZ281 2% 1013 (K ) L1 300 K

_{33’4.:«2{!

8.314 Jmol 1K~ 1x 300 KxIn(2x10!3) (1)
8.314 Jmol 1K~ 1x 300 KxIn(3x10!3) (2)
—8.314 Jmol 1K~ 1x 300 KxIn(4x1013) (3)
—8.314 Jmol 1K~ 1x 300 KxIn(2x1013) (4)

15
121 L G S s
(e b ST
g @) CO (a)
Je (i) BaO  (b)
dig (i) ALO;  (©
122 i (i) ClL,0; (d)
¢ V_ci:’J,g:ufch_s._w
(d) (¢) (b) (a)
@) @v) @ G (D
() @) Gv) Gi) (2
(1 G @G @G (3)
Gv) (i) @) @G (@)
¢ o Qb SLot iU 2t U e
s ¥Mg(s) o/ 1 [=d$r2¥ Mg=24] (1)
0y (/1 [=L8r260=16]  (2)
FLiGs) 1 [=dr26Li=T]  (3)
¥Ag(s) 1/ 1 [=d8r26Ag=108]  (4)
by 2 dzrd NaOH WGulnd gsst-us 2
F B b LA
Foond @
124 Jons @
Jouwhamgz o)
Josa @
ol LN S §E e e PSSl 2
el
JE+RUE U, —CHy (1)
JK-RE U/ —-CHy ()
e aAe @)
2 -1 oo/ -CH; (@
¢ e KBV i &S T K
e Gnferb il Filvser ()
cubas (S Fe cOubsTE (@
-¢-8n 23 6
e trf e ()
e Seuhas by @)

G5

.116

117

118

119

.120



G5

L6 s (P) Flb g FER T Lot

P IS o
JFET

A HS @
w80,
AP @

¢ ?__J&.JJ)IEJJZ:UE/KJJGJ_JJP

CH,(g)+4Cly(g)—CCl,(1)+4HCl(g)

Oto+4 (1)
—4to+4 (2)
0Oto—4 (3)
+4to+4 (4)

¢ et e JELIAL HI jUr

I
+cHom
OH
/
+CHJI @
Y
I
F
[+cH0m @
A
OH
@)

+CH,l

.130

.131

132

16
_gﬁiﬁ!(&éyﬁd’&lr;;ﬁdhyﬂ
Li, (1)
Cy (2
0, (3
He, (4)
L e dnd we LI IE L Nl Jo
=S )
dosd @
2wl (8)
doiddie @
J:‘U"hﬁ/lﬁgﬁncé)iz.Jb'”:;Jau:gIP';gﬁ%ﬁlgzi.yﬂ
¢ by
2,3-Dimethylbutane (1)
n-Heptane (2)
n-Butane (3)
n-Hexane (4)
¢ e 3PS bl AIS MR AL LS i
NHCHg4
(1)
N(CHg),
(2)
NHC,H;
(3)
NH,
(4)

126

127

128

129



Wl A Al A JKE L UG
% Ly e 08k Oad M d il kNS

s abfUB L L L Ll bn
Mg(L, = L)

= )
Mgl
AL, @
MgL
AL, -L) @
Mg,
==

S 100 638Ut 50 em S s trd
g DL Uy a8 328 25 A = Uy
: e Bl

(hp=47x10""TmA~D)

3.14x1074T (1)

6.28x1075T (2

3.14x10°5T (3)
6.28%x10~ 4T (4)

L ifen) b nl i S
d/udﬁ,"'cvci,-y’gcﬁ{fﬁc. A 1}5:":st4.£.;_,£
- UJMIKQ:LZ.Jﬁﬁ-é‘-JKQJGi»’Lg -

: ﬁ:.h‘:fd!'/& E;/ﬁc ;:,_,:U{Cb:

2A
m (1)
pA (2)
nA
3 (3)
A
% (4)

{Jﬁubfd;b’ufgd-/.uﬁﬁu((Lbf’: 0.2 m3 L =t¥

Julgg’-bl:?‘ 3oLt Lol Sp Ul sntlll 5V

e

0.5 N/C (1)
1 N/C (2
5 N/IC  (3)

(zero) & (4)

17
137 ¢ @L&P;.yﬂ.!dﬁ&?ﬁ’;; sC e duiess
$iS @
SrgrPdeuily @
Ikeliey  (8)
=27 (@)
: e Jeli J!/in/@
&!/?r:/fj 1)
S P2V )
.138 &l}?rs/ﬁ (3)
QS (4
E SIS EE 6 s 20
Mg(HCOg),+ (1) CO(g)+Hy(g) (a)
Ca(HCO,),

e e A F (i) PO (D)
139 A G BHy (0
S (@) H,0, (d)

(d) (¢) (b) (a)
(iv) @ @) @) (1)
(i) () Gv) (i) (2)
(iv) (@) @Gi) G @3
Giv) G () @Gi) @)
SWfiin3zsb ac SBLIHL 034 LCR ¢ .ﬁ
= % ol S Syt L e fm (s
140 (38 e hryotd C el L St 3¢
: 262 Ln$aontold e g oend
0.5 (1)
1.0 (@
-1.0 (3
(zero) ##  (4)

G5
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G5

L (1) J5nl (p) Aertp S0 Font Eo
¢ e t6dE sl

p
\ )
T
p
/ (2)
T
P \ (3)
T
P / ()
T

(threshold 717 3&-T 7 .9 &9 < 5’;_;”1. Jos g’(
f»&s’;sk}_:ﬂ.ﬁd”f}!?&ibﬁ/’f-cﬁf 1.5 § frequency)
: Jm; 8 LAy S

(four times) L7 (1)

(one-fourth) ;{}L;:;..g (2)

(zero) 7 (3)

(doubled) ¢5  (4)

=GB 50 Hz 200 VAR 40 wF i
: (rms value)=s C}/MI»J» d;:dhé’,uimd,.:.;xkﬁ}ﬁ

205 A (1)
25 A (2
25.1 A (3)
1.7A )

—e 600 nm ErJPS UL Te e k5

% 2m A6 (objective) ,"’-J(telescope) tﬁmf’
: J.«: (limit of resolution) ”J,_E’ JJ?
1.83x10"7rad (1)

7.32x10" T rad (2

6.00x10~7 rad (3)

3.66x10"7 rad (4)

18

.145

.146

147

.148

SSCebssranl BEpL LS 2 ditn
e 8

Het) z26%2L Wt ()
(Deuteron atom) s2s2¢%  (2)

(Net) p26uygoidel Tk (3)

SRS (@)

$H L2 e 20 Wiem? 56518062509
L4 1 minute f{u'l.;ng_b(gf,;:;:f{ 20 em?.%
: Se3dnd_n P

12x103J (1)

24x103J (2

48x103J  (3)

10x10%Jd (@)

Liei L ..'J»V:"w)glu_ﬁr_lﬂg &) el wf[,
(de Broglie) fr$30=78Us L a1 12 o3

Knd LL T30/ 1.227x 1072 nm S

L
102V (1)
103V (2)
104V (3)
10V (4

SIL PSL iy e T2 Neing L0 6]
: Jm:&f (gravitational force)= ;J e kst

32N (1)
30 N (2
24 N (3)
48 N @)

141

.142

.143

.144



(magnetising field) wler62 K 1200 A m~ 1/ L
Sl LLbrn 599 TS L S
e Uk 3,&5&‘1’ fee

(bp=47x10""Tm A1)

8.0x10-5 TmA~-1 (1)
24wx107° TmA~1 (2
247x10""TmA~"1 (3
24w x10"4 TmA~1 (4

(ty=1.519) 1y 4l vy A PIL P S b s
s L NS 7l L bnf 1 KIAS

9
1 (1)
3
3 (2)
5
3 (3)
27
8 (4)

aii..a.us/ﬁduica_f@.hg)?winé;g( 6kg s 4 kg
s’rtsim(‘;y’guiutffm)lﬂuf;.;nédgﬁfgf
s Lewd @ PPt d St

4kg
6 kg
gl2 (1)
g5 (2)
g/10  (3)
g @

h—:léﬁgﬁ-fg’i;x n &ﬁ’d}xul d ﬁJUVB’J‘ff’)’I
3 fmi.fglgj_(ﬁ (mean free path) sl T

1
J2 nwd? @
1
V2 n?ma? @
1
2 n22d? (3)
1
Znm @

19

.154

.155

.156

157

Vg = 8 20 mis e 0L e e g St Tl L
ot n e 008 80 mis = cLimt Ssds idsr /i
(g=10 m/s?): $xt

340 m (1)

320m  (2)

300 m  (3)

360 m  (4)

#2TCHEnl 249 kPa sho¥UcPu it snv t 151
(R=8.3J mol-1 K~1) . Bl
0.2 kg/m3 (1)

0.1 kg/m3  (2)

0.02 kg/m3  (3)

0.5 kg/m3  (4)

.. 235 . ) ., :
UHLU’IK{ 59U (uranium isotope) )Lgﬂf.(-’v.f.fa

; ;s'u’).éuf ggKl‘ u.,f'g:/(f,.;sf

W (1)
K@)
'WeKr  (3)
'SeBa (1)

JL&'L_VL’!.EJ (p-n junction diode) 3¢15/2 p-n
: .g;J.iUfQCJIJgJ}L’J .{I'J/';{depletion region)

(reverse bias only) Aol (1)
Ut oG dEn e llT ()
Sl L lLT  (3)

(forward bias only) LS lLlT  (4)

J/ Koo U5 Qs Z t,{/l»l s Zoss o~ Jf&rx’p:b
: (phase difference)
3

2 rad (1)
% rad (2)
(zero) #  (3)
wrad (4)

G5

.149

.150
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G5
S IEL L caip )

Yellow Violet Brown Gold
(tolerance) =isad fod SUinlad feiir s
fe A
47 kQ, 10% (1)
4.7k, 5% (2)
470 Q, 5%  (3)
470 kQ, 5% (4)

11 (Brewsters angle) iy -1 K/”!/._AZ.JF-’J‘;I;J(

-

e )

30°<ip <45 (1)

45° <ip < 90° (2)

ip = 90° (3)

0° <ip < 30° (4)

e Qebinapnl uFse 6 WFHFS L 0y 50
J\f‘{ (dielectric medium)ssb o s I u .;)LMZ. ug/fl
Srii SadohtnGs Jznden 30 uF S0
: & (permittivity)
(ey=8.85%x10"12C2N-1m~2)
1.77x10"12C2 N-1p~2 (1)
0.44x10710C2N-1m~—2 (2

500 C2N-1m~2 (3)
0.44x10" 13 C2ZN-1m—2 (4

.;u};_j/..'..;’.._gd, 3J N Ji—‘c.g_y.r%s)?}”}:)’;)k
‘e gk m 2 YEK e

6j Nm (1
-6iNm @
6k Nm (3
6i Nm @

20

162

.163

.164

.165

dg:u'l.a. 16x1079 C m }iz_wfﬂ:fﬂ.-ﬁzﬁ?.ﬁ
K smivéjféﬁ,{dmd'asé 0.6 meJrL

£ $Fas B tiet Lz nlk
1 9 22
=9x10° N m*/C
41egy
200V (1)
100V (2
G
50V (4)

2 s (stress) s
[ML2T2] (1)
[MLOT-2]  (2)
[ML™IT=2]  (3)
[MLT-2] (4)

.158

.159

$CE7.e10-20 J Suiikad L2532 fit DNA .160

G S eVl
0.6 (1)
0.06 (2
0.006 (3)
6 (4)

SO LSS B al A kol
s (beats) - Lt 13 6 Ha fn f e iy 0 S
(beats)w Pl tvd_snig iy SPAIEL BN B S
HJd B =% 530 Hz Z19S A A 53 Jt_vr.- 7Hz 23§

: }l?Ju.:_r
524 Hz (1)
536 Hz (2)
537 Hz (3)

523 Hz (4)

.161



¥ 3.2x10°7C 4Ule 10 cm B ._aa'r(d”rd;/..g
Jé‘.’b‘[_ 15 ecm :-},r/c:. ufJ'-‘:.a;f:y;u"Ulfg:t 54
¢ Jr:l._ﬂcjjwﬁ ol JJ'{;{ lait';f;d)n

1
dmeg

=9x10Y N m%/C?

1.28x10% N/C (1)
1.28x10% N/C  (2)
1.28x107 N/C  (3)
1.28x1041 N/C  (4)

2L, 54/ (significant figures) Olel §) e bsr ULU
# -
¢ G/ =d 9.99 m—0.0099 m Zs

998 m (1)
9980 m (2)
99 m (3)
99801 m (4)

b Qs Ll s IEN L LS el &
R Jr:::;Jg:J’b_;q:/u’;.la{ibfu{r_w:“f%,u
(half) << (1)

(four times) Lﬁlg (2)

(one-fourth) Jt?;;__ﬁ (3)

(double) L5 (4)

e IKNLINFUEEL P B ot A 151
£ & QoL o Fan AE L2 A LiF1 i
26 SA7 g1 &}L&i._. Kol e 251 36 B 21
.,.}U_:J/f.!jf.;.u-f.flglﬁg.(thermally insulated)
- S

(adiabatic) =2~ (1)

Gsochoric) SULE (@

(isobaric) stult  (3)

(isothermal) JFULE  (4)

oISl L 05 gLasts”

4.5x1013J (1)

1.5x1013J  (2)

0.5x1013J (3)
4.56x1018J (4)

170

171

172

173

174

21

MO (eft gap) LU VL AL B K
33y szferird 10 Q (right gap) <L b
LS LN et 3 2 WS L b 25
Kl i baaip§ 10 Gbut 1.5 mdU St iz
: JI:.-’d:t

1.0x10"'m (1)

1.5x10"'m (2)

1.5x1072m  (3)

1.0x1072m  (4)

¢ ‘gtJ/uy.guijjgu_iL&aﬂh’ i
= by ULE by collector sl emitter «Base (1)

&btnl
ul?—.«Z.ZTu;n}:Z collector 102 emitter Us:  (2)
L el
.T_..L:txle_JCf;z‘Tuﬁ:lﬁ?rr&:.du!LE;q(.ﬂv Base (3)

ST U UZ collector sl emitter «Base  (4)

i:.l;t::ul«..f:.f’l:ﬂfdoping

Sers?en(kerd L o SnstEme e ds
b -_-;E;Lfd:.".«-”:

(é—dkdlé'f'fwdn.c =c)

121 (1)
l:¢c (2
1:¢2  (3)
c:1 (4

2 7.5x104m s~ 1(drift velocity);fi;:);iJa;isg'A._g
:f,‘/f“’d’u}u'f__?ﬂ 3x10- 10 ympm—1 .:Jf;Julny.ﬁ
A m2Zy-lgl ;.:’J(mobility)

2.5x106 (1)

2.5x10°6 (2

2.25%x10°15  (3)

2.25% 1015 (4)

G5
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G5 29

073179 £ (mono-atomic gas) U2Sz2f 178 | h drduPio it dun e Suasfes i 115
J* T.sl (Boltzmann constant) -2 24 kp-2) JEUT!‘L'!&‘LZUCJJ/‘}J'-_Lt‘lgaZ—,f'nggﬁ'-FdA‘J:
(JF ;ﬂ&!;fu"{— or ¢ PS8 Srndi-c 5 gadd
3. m e =dEddne gt de s
g3 @ 50g (1)
-“\_Z_l kpT @) 10,0 g  (2)
2 20.0 g (3)
TreT @) e O
2
1 T @ L Jsle 0.01 mm (least count};?}_;.d’fJ@:/Cf.Q .176
5> B
- : (pitch) §S B AUIUntE 50 4Lk i
(negative temperature .._;/"J'-?.J}(;ﬂ,?ﬁu'ﬁél 179 025 mm (1)
0.5 mm (2)
: VE'&(; coefficient of resistance) 1.0 mm (3)
(insulators only) J‘:’/{ 2 (D) 0.01 mm (4)
(semiconductors only) J’r(-':...i/ (2) J;q(&l;‘g’.ﬁ (logie circuit) J”JPLIJE..-}JH:V’:f 77
J‘,ﬂf:;,!fylé (3) : (truth table)
(insulators and semiconductors) A
(metals) uf" Loy (4) Y
B
A, 31 moslede L1510 kg 1 5 kg@é’; 180 Y B A
('Li"b’f/&:{’i{'Lk?’&."(u'l__?ngtpxgc_.w/nﬁi,w 0 0 0
D dobt P o L2 iied 5 kg T 9
50 ecm (1) ! 9 !
1 1 1
67 cm  (2)
80 ecm  (3) ¥ B A @
el 1 0 0
33 cm (4 1 1 0
1 0 1
-o0o- g 1 A
Y B A (3)
1 0 0
0 1 0
0 0 1
0 1 1
Y B A (4
0 0 0
0 1 0
0 0 1
1 1 1
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