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oz ut{ﬁlﬁuifcollector .l emitter <Base (2)
& btnd

Bl LUz collector »115% emitter s (3)
Ehbnlt

< bbbl e TAs  Sennferde Base  (4)

I s me Le sl§fl B sl A b b
lie (beats) — L s 5135 6 Hzx@/’g;gij/rd’_/’/
(beats)?/Li)Lnl,x_.‘}'q/ﬂ};g{'}'LB /bﬁ-ugZ./
S B o2 530 Hz 98 A N Qe 7 Hz 503

: }l?éu’,’;!
523 Hz (1)
524 Hz (2)
536 Hz (3)
537 Hz (4)

WP e e A A KA1 L S
s Ly St QU Ged M il /iy
s bl UEl L Lol L bl

MgL,

an W
Mg(L, - L)

AL @)
Mgl
A O

Mgl

AL, -L @

f’ mwﬁap{m% 20 W/em? 36 L1682 S5
U1 minute/i/u’!b.}‘n ch},i’)f/? 20 cm? 3

- Seidniw b
10x103d (1)
12x103d  (2)
24x103J  (3)
48x103J  (4)

.93

.94

.95

.96



dféﬁ(&bdﬁﬁo}/ﬁb(/}fééj(cuﬁ'gf“;'@/)

¢ 6

SRS (D)

(Het) r26/5%2 Tl (@)
(Deuteron atom);2¢s<ss  (3)
(Net) pabussoiie) Tl (4)

e 100 088Us AUl 50 em QUG Ezt el
1&,4}'}£,’{f0§/.’}'ﬂ&/}6/ J/.L!Zﬁ A = kU
:‘é.JuKuwﬁw

(hp=4mx10""TmA~D

6.28x1074T (1)

3.14x1074T (2)

6.28x1075T (3)

3.14x107°T (4)

d/ (Brewsters angle) i d}'i(}‘{/,{_&d}“‘&"l;u/
P

0°<ip<30° (1)

30°<ip <45° (2)

45°<i, < 90°  (3)

ip = 90°  (4)

L Bl gy e T2 N Wi ool Kl
: Jmﬁd/(gravitational force)aid}lﬁfla{dﬂ

48 N (1)
32N (2
30N (3)
24 N (4)

me+ 0.01 mm (least count) fgﬁ&éﬁvp
: (piteh) §U A1 U b 50 2L odeih

0.01 mm (1)
0.25 mm (2)
0.5 mm (3)
1.0 mm (4)

.106

.107

.108

.109

.110

13 E5
45/5(,((:,}..@@( -f"i}N w@é—z‘:"&r%’/’?’b/}}/i)u .102

& o m BB Y

6i Nm (D
ﬁj‘ Nm (2)
—6i Nm ®
6k Nm &
L (1) Fl () Serlp§ 202 om0 on 103
¢ b0l sl
p/
(1)
T
P
(2)
T
P
(3)
T
p
(4)
T
}'E27°Cu:.’551 249 kPa JLJKde?ufg’pﬁ/quU‘"ug .104
(R=8.3J mol"1 K-1) .« By
0.5 kg/m3 (1)
0.2 kg/m3  (2)
0.1 kg/m3  (3)
0.02 kg/m®  (4)
S5 dked 52l ol Sued: 105

¢ ALy

(‘LJ?J@')”'J&W‘&/. =c)

c:1 (1)
1:1 (2
l:¢c  (3)
1:¢2 (1)



E5

Jug{égéﬁ (logic circuit) /»@”Luz,;éw?u:ﬁ

. (truth table)

1)

(2)

(3)

(4)

O 0 O R O H R H < R R koK ko o o
- o = O W m o~ O H O oW~ O~ oW
H = O O PR H O O PR R OO PR~~~ O O P

14

115

Suie 10720 3 §uiknd L4 23 fulit DNA .116

: la../“’ju: eVu}:,
6 (1)

0.6 (2
0.06 (3)
0.006 (4)

U 31 moslede L0510 kg 5 kguﬁ‘{;
kL e G ke Uyl e
: .VGL}..}IL:_/Z&A/:«J5 kg

33 ecm (1)
50 cm  (2)
67 cm  (3)

80 cm (4)

117

w;a:uqun n =30 Sasl d/ﬁ&uw‘ﬁ@/ﬂ
: gn/l/‘»gicj_é (mean free path) »lnliT
1

\/E ntd 1)
1
Euwf @
R
J2 n?md? 3)
1
J2 n?+24? )

“lflégjczazd/20 m/s ulaJéb!chfe’JAU’JZrﬁ.g
d/ue’u’l;‘}'n&')’{r_/g/d/SO m/s Lu://wj}mi/)r:c}/’;’
(g=10 m/s2): $xt

360 m (1)
340 m (2
320 m  (3)
300 m  (4)

LA ator T 0.2 mBL k¥

St §od iz tosintbll 5V

]
(zero) # (1)
0.5 N/C (2)
1 N/C (3)

5 NC (4)

Jn&t!?&/l/bﬂéj.é (mono-atomic gas) u’-@’/zﬁb{
Ju’/Tu' (Boltzmann constant) &6 A kp -2)

(F
LT @
5 5B (1)
3 5
5 kg (2)
% JnT
5 ©B (3)
7 5
3 kg (4)

111

112

.113

114



ml@cU}/Ldﬁﬁ:‘;{.LVg/rlz’uZ::—:{ 6 kg sl 4 kg
e @ Pt d S

4 kg
6 kg
g (D
g2 (2)
g/5  (3)
g/10  (4)

Z ('f}oﬂﬁz: Y V/u’}gh.«gé.')(:lg L el J/Lz
(de Broglie) (o $3d= P I 4 b2 3
K L3501 1.227x 1072 nm el

"1

10V (1)
102V (2)
103V (3)
104V (@)

. 235 . . .
u;/gu;}x{ 92U (uranium isotope) flg(féiﬁ/g_ﬁ

be & 89 <
I A0 ;géKl' ug'u:/'/c:’sf

SeBa (1)

0l (2
eKr (3)
eKr (1)

e Bedymuind usie 6 WAL b
% (dielectric medium) b 5 Gl wlen L U]
Srii# G tds Jomdex 30 uF FWEE

* < (permittivity)

(ep=8.85x10"12C2N-1m~2)

0.44x10-13C2N-1m—2 (1)
1.77x10712C2N-1m=2 (2
0.44x10~ 10 C2N-1m—2 (3)

500 C2N-"1m=2 (4)

15

122

.123

124

.125

¥ 3.2x1077 C 4Ule 10 em B SIS/
J&bé 15 cm ;ﬂ}éo/Jl%oﬁﬁm;/?ubg/L&A
¢ Jn Wbl i @/.ng/? Lﬂu’zd/u

[4;0 =9x10° N m%/C?
1.28x104 N/C (1)
1.28x10% N/C  (2)
1.28x 106 N/C  (3)
1.28x107 N/C  (4)

é/ J;i"/ (significant figures) (slef g’”g)_;,w:f‘ U,W
¢ S =d§9.99 m —0.0099 m Z s

9.9801 m (1)
9.98 m (2)
9.980 m (3)
9.9m (4)

= $FIBL 1 50 Hz 200 VILLlis A5 40 wF 1
. (rms value)ogé/i:/:',wd/ud/.dl:{’;ufwd/.gn"LJ//U",?.

1L7A (1)
2.05 A (2)
25 A (3)
251 A (4)

L}AJJK_;W%/@I%’UL{E&& B sl A LIss
£ 93%@%}&»’0{6/?%&? Lt A iS5z
7 JA@M J“((u?ﬂ, Koli e 251 b B <1
U J;{/ng’«l‘/ij’l'g'/ﬁta (thermally insulated)

S

(isothermal) JFULE (1)
(adiabatic) =2 (2)
(isochoric) FULE  (3)
(isobaric) sboULE  (4)

E5
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.119
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121



E5

Fovie 16x1079 € m ik ek Ga Ay
it 60°jb£/f£u%§)/?d/ud/£5£ 0.6 m 4'—/91,

N1 dfdz'&.{ﬁu’fgiﬁl{;g&n&u

A
[ . =9><109Nm2f(]2J

dreg
50V (1)
200V (2)
400 V. (3)
V)

L s fedn e s b i Uh i U2 8
d/ud/uﬁz‘él;i'@;iy?g@};{i/ﬁ‘a A /ﬁ"ylkﬁ.é&
o Uk AL e (arpbinie TS

L bl L P Al K L2

A
o (1)
2A
" (2)
pRA - (3)
A
) (4)

(r;=1.519) 19 41 1) LAV SIL P S b s
s Bl i Seirknd Lo by F 1K SIS

27

5 @
9
1 (2)
3
5 (3)
3 @

(magnetising field) ¢/lx+¥2_t2§ 1200 A m~ 1/ ¢ s
ol Lo 599 exlb 6t St £ L1
L e Saidsthe

(kp=4mX10"7"Tm A1)
(1)
(2)

3)
(4)

24w Xx1074TmA~!

8.0x107°TmA~1
2.4mx107°TmA~!
2.4mx10""TmA~!

.130

131

132

.133

16
e PP L ey

Yellow Violet Brown Gold

(tolerance) «>hs sl c«x:’: d/u’b}i .:»{f. d/;/l/u’ib.;

470kQ, 5%
47kQ, 10%
4.7kQ, 5%
470 Q, 5%

A152 500G (eft gap) o U VUE FL Lu
ISy is2derrd 10 Q U (right gap) oS
u:_?,fuj/gﬁ-%rfﬂﬁuﬁ 3:2 Sl g s
Knd Lo terpd1Q Gbuiow 1.5m (Ut 22

éu&t’
1.0x10"2m (1)
1.0x10"1m (2)
1.5x10"!m (8)
1.5x1072m  (4)

(threshold 7 3e-To3 3 £d & St ulosts &
;fwd//)uu)/ﬂ/]l?d/ziéiﬁ/ﬁ.c‘;bf 1.5 € frequency)
: di'zu é/;yJQ}/Lf}

(doubled) t&5 (1)

(four times) Lo (2)
(one-fourth) L}LB}ZVQ 3)
(zero) > (4)
deiful el 05 g Loy’
4.5%x1016J (1)
4.5x1013J  (2)
1.5x1013J  (3)
0.5x1013J  (4)

.126

127

128

129



: La&/u;@%‘_a; AV AT P
oI+ U2 ()
Aty r @

(/G}/;K T (3)

i @)

e dn v bt gl 2 Sl JU
ST

=ASSE (@)

(ST

Gl (4)

et g LG T f

(1)
oa-D-Glucose + B-D-Glucose (2)

B-D-Glucose + a-D-Fructose

a-D-Glucose + B-D-Fructose (3)
a-D-Fructose + B-D-Fructose (4)

ok i L P S rEh e Ha S Qe e
Skl

-1 oo —CHy (1)

SR LU —CHy ()

S -R U/ —CHy  (3)

Aol (4)

: é&atfu.%uﬂc;uﬁdjg/ﬂ

<P FUK 4% e AP (1)

GETEL e LA COy fithd 1 (2)

VIS e §ou S P B2 BT (3)
b

< (b DAEUESHE I @)

.138

.139

.140

.141

.142
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-< 600 nm Z’/}"J)bd/cwd//)jd'}LTL—L/bm/j}
# 2 m B (objective) :/)d/ (telescope) u.?wuf

: di': (limit of resolution) ,w(}f'b/ d/u' I
3.66x10~ 7 rad (1)
1.83x10~ 7 rad  (2)
7.32x10" 7 rad (3)
6.00x10~ 7 rad (4)

E5

.134

dibdLu® (p-n junction diode) 341552 p-n .135

: ﬂz)di"uiuﬁé'igp(}bdf J&/’é (depletionregion)
(forward bias only) Gy LT (1)
(reverse bias only) GGl (2)

U $H_ g denge .l LT (3)
Sl Ll LT (4)

b %g&'ﬁuﬁ;iﬂdgfLJ/l{uﬁJ‘@Jppzﬂ
CH,(g)+4Cly(g) » CCl,(1)+4HCl(g)

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

¢ < 3P bl AISLUE AU S s

NH,

NHCH,

5.
N(CHjy),

5
NHC,H;

<JK

.136

137



E5

Ni(OH)y &£ U 0.1 M NaOH 4 S Ni(OH),
:2x107 15 flyT¢

2x10713M (1)
2x1078M  (2)
1x10-13M  (3)

1x108 M  (4)

2 JBE 201 > Clhie) « J

ALH>0& A S>0 (1)
ALH>0& A, S<0 (2
ALH<0& A S>0 (3)
ALH<0& A S<0 (4

¢ c LPUARS IS Sonir

Serine (1)
Alanine (2)
Tyrosine (3)
Lysine (4)

: §.C5//Z5;uﬁ J L:U’“ Soun_ Lf).;g../'l/d/];/:é
35+ ¥ = HO+ ik
AGO yeZon$le2x 1013 (K ) L0l 300 K

~3}”4~“«fo

—8.314 Jmol"1K~1x300 Kx1n(2x103) (1)
8.314 Jmol 1K~ 1x300 KxIn(2x 1013) (2)
8.314 Jmol 1K~ 1x300 KxIn(3x 1013) (3)

—8.314 J mol"1K~1x 300 KxIn(4x 1013) (4)

.147

.148

.149

.150
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: ”éu% J;J'r‘b‘ic;uﬁ(i;',?/ﬂ

(IUPAC) > rt

Unnilunium (a)
(b)
(c)
Unununnium (d)
@, ® (@)

(b), ) (2

(@, @) (3)

@, av) (@)

)
(ii)
(iii)
(iv)

Mendelevium
Lawrencium Unniltrium
Seaborgium Unnilhexium

Darmstadtium

SO TSP 20 g= CaClye w2
: ‘L&na»/‘”d//'ﬁ”

(Ca=40 g mol~! :,,,fd/m)

1 (1)
2 (2
3 (3
4 (4
LFAL S U Sy 5 beoest St g
: ‘L/‘jd/:}? 288 pmel

% X 288 pm 1)
@ x 288 pm (2)
4 _
— X 288
\,l"i pm (3)
R X 288 pm
2 4)
LWt NaOH W Gunl g iz,
b LAY
Joda )
Foensd @
Jtﬁuu‘j{u;/“ (3)
Jodang: @

.143

.144

.145

.146



4¢/Afd//:’;gcug L/Jf“z./(} o’{f@: u?l.mg_b,yp
Lt S P s Na sl 2t ATP

Woo(D)
)
SANNE)
Fy @
L K e
(e B ST
gLl ) CO (@
Jiv () BaO (b)
JIZ (i) ALO; (o)
iy (iv) CLO, (d)
¢ ugév;giu,fuﬁdhsgjp
d (@ (b)) (@
Gv) @) @ @ (1)
) av) @O @ (@)
w @O v @) 3)
® @@ @ av) @)
L Pl 2-sne JUGIAIE 2
JUGB  (a)
4LnJIK Zaitsev  (b)
SO (©
Jodet (@
(@), ®), © (1)
(@), (@, (d (2
(), (©, (@ (3)
(@), (), (d) (4
: Lgdf»VgJ&ﬂn/;ﬁ
SIS (1)
3L d") i (2)
e K88, ()
L}'/C"’ﬁ/ué" (4)

.154

.155

.156

.157
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S LI WIJ oisld (alkene) uﬂu -
L e LA e b7 (methanal) J5

CH=CH - CH,
(1)

CH2 - CH = CH2
~JJE 8 g Ar sl Tg Ny U1 2T Ny sl Ar
P e 352726 Ny 7= 27 bar uf;'i‘"f@:)’.l(uyf/ﬁ
ZJ"/UL»""' [N=14, Ar=40 (U*g mol~1) gf"'{j/:ﬁ]
9 bar (1)
12 bar  (2)
15 bar (3)
18 bar (4)
-é&&JJJl{;éjﬂéJ}'/{d}gjﬂ
Mg(HCOg)o+ (1) CO(gr+Hy(® (a)
Pt A E () PP (b)
AT i) BH, (0
=5 () H,0, ()

d @ (> (a
vy @ @O @) (@)
v)  @® @@ @) (2
©H @ av) @) @)
(v) @ @) @ @

E5
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.152

.153
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B Suult el teJ A Je t/SAL s 163

e e bV Cu2t(aq)d B wr-a /L
¢ < Uk C Uit C JFY

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

D FE s X e LU L e G e
CH, CHO

373 K

Cl
5.

CH,CI
5.

CHCI,
5.

CCl,
5.

.164

20

er St Gonr S e SIS 4 230 T S
:ﬂ/d;l}{;?‘a

q=0,AT=0& w=0 (1)
q=0,AT<0&w>0 (2
4<0,AT=0& w=0 (3)
q>0,AT>0&w>0 (4)

¢ L,C’? &/fu}:}}"uﬁJ/u:MLU})VJ“J;/M

o 54 1 QY o b (1)

STk eubPa iy by (2)
o 7580153 1

o -3 A bl Eron bt 3)

I TE b b3z b s (4)
o ebiisaa

LA S ustsse gt 5L

71,104& 71 (1)

104, 71& 71 (2)

71, 71& 104 (3)

175, 104& 71 (4)

L fe (PY) ey i SR TS oA

SPMIICT NN o e

sy, )

AFT©

A S @)

o 80, @

PSR NN P

iz TS el ST Coye) ()
gl L

B Gs Gt Cgy (D)
-l

A2 eolite) <A1y 67 L, ZSM-5 (c)
gl AL L S

e figsb co @

@, &2~ (1)

@& @27 (2

b)& @2~ (3

©& @ <~ (4

.158

.159

.160

.161

.162



Jb 2.0 g < 4.606x 103 s~ 1 L Sl &
e bk F0.2 g2

100 s (1)
200 s (2)
500 s (3)
1000 s (4)

21

.168

ke bl J#L NaCls MgCl, CaCly HC1 .169

¢ cbw B
Udn CaCly 4 MgCl, (1)

NaCl S~  (2)
MgCl, S~ (3)

NaCl, MgCly, & CaCly, (4)

¢ LU —0-0— Ui T Ul S5 oie
H,S0g4, sulphurous acid (1)

HyS0,, sulphuric acid  (2)

H,S450g, peroxodisulphuric acid (3)

HyS507, pyrosulphuric acid (4)

¢ o AyG B Ut o
cis-1,4-polyisoprene (1)

poly (Butadiene-styrene) (2)
polybutadiene (3)

poly (Butadiene-acrylonitrile) (4)

_Lguji}?:gf“é&lﬁd/ibfcu:d}gzﬂ

He, (1)
Li, (2)
Cy  (3)
Oy (@)

¢ LS o SUMEAS L 5L P S ess
=20/ (1)

xS @
SrirBlelsly (3

Ilbalies)  (4)

170

171

172

173

¢ et e JL2IAL HI Jrd

OH
i) +CcHg D
I
© +cHon @
OH
© +CH I
I

+CH,0H @

< 5.12 K kg mol~1 (Kp) &~ Kufuﬁﬁtf'ﬁ K 2

Lo 73 S A S S B IFL e 0,078 m
(2L o o) L ¥

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

}&VTMLJGJU“ /)Lu}ff“mugu%ﬁ?ff
: gﬂd'llagjj.?u&‘

ST
Hessf @
HMzde @)
HderT @)

E5
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E5

¢ el by Ui s

Sodium lauryl sulphate (1)

Sodium stearate (2)

Cetyltrimethyl ammonium bromide (3)

Sodium dodecylbenzene sulphonate (4)

¢ o BV o &S T K

e Pogbas ke Q)

e dnfertfi bl Fuiey @)

e ubaTTR (A F e COuBSTE  (3)
P eid

e tP e O }’U"(L' (4)

-00o0-
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179 : LL@@L«/&’?J%W spin only d/d“TCrz*'
3.87 BM (1)
4.90 BM (2)
592 BM (3)
284 BM (4)

.180 .
uﬁ(ybu:/lﬁfdf’cai.ﬁﬁJ@f/;%‘qufuﬁu:qd;'g/ﬂ
¢ b
n-Hexane (1)
2,3-Dimethylbutane (2)
n-Heptane (3)
n-Butane (4)

¢ o Qe duse szt Ut s

§Ag(s) 1 1 [=d8r26 Ag=108] (1)

¥Mg(s) 1/ 1 [d§r26 Mg=24]  (2)

K0y (/1 [ed§r260=16]  (3)

KLiGs) (1 [=dr26Li=T]  (4)

-é&lﬁ/ugbliaufd}gjﬂ

Fe2+(d6) 3L-BJed 756 Cr2* @ (1)

%MGJJbJQLub(c«lf’//ﬁub)'/u?wd/}f (2)
NP Sy NSNS SO P AN T
<anla¢,lf’//og§:£ul%£u)wiug

Y24 2.}4’.7{1_" H, CorN 2 UI’LJ"Q'QWJU g )

uzLﬂL}Gu: é&uﬂdlgu)}&u?w
LU Cr02 Al UM 0 (@

L“nu.‘.?}

gﬁﬂdfo@éu%ﬂﬁwuﬁJﬁJ_,g"}Jﬂ&”’ZLJ/u:J)g/p
¢ §.t76§':«l//

SCN™ <F <C,05 <CN™ (1)
SCN™ <F <CN™ <Cy0F (2)
F~ <SCN™ <(C,05 <CN™  (3)

CN™ <(Cy05 <SCN™ <F~ (4)

174

175

.176

177

.178
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