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1. 8 SoiecHA 110,000 V& fasEmr gRr @Ra forar
T Bl TEET T FECl X REd B (AEIN) ¢
(m, =9 x 10731 kg)

(1) 12.2x 10" m
(3) 12.2%x 103 m

(2) 12.2 nm
(4) 12.2%x 102 m
I (4)
'@ v <Ra o oeeE & o
w1227, 12.27x107"°
WV 10000

2. R 9@ ¥ 50 JuE o G 20 mis B S &
ST T AT 10 mis ® IR T8 Sk T I IR I8
@ B afe g8 =Rl fFR W @ g 3R T8 &
A T F IR YR FET A A I B
Y W 8 AT | T e ARy 9w @

(1) 60° ufE=rH (2) 45° ufg=m
(3) 30° ufE= (4) 0°
I (3)

=12.27x10"? m

Vsr =20 m/s

N

v’RG >
'\ i—
T w — v SG E
\4 SR

0

VSG = VSR + VRG
i
=

sine:E
20

sin6 =

sine=1
2
0 = 30° 9f=/r

3. A FuRyRWMAFE ad F=20+10yFH o
WE, el F e & T y AR A 21 S AU A y=0

Fy=1m IF Id F § forar T w2
(1) 254 (2) 204
(3) 30 J (4) 54

IR (1)

B IRadT 9o gNT foRar T S @

Y&
W=J.de

Yi
qﬁyi=0,yf=1 m

w=}(20+10y)<:|y={20y+102”2
0
4, THUAY & 9o ¥ T I AT
(1) FE eIk THEAY 79 oG GFAT & O @ I9F
A B R
(2) TFUY 9 ® TR B 89, SmEdE 3K
WG H GGFT I B
(3) v Tt S & 9T # Y & RO & &R
AR WRET Fl 8, o FE s Ty
T 21
(4) foioe ey 3 Uit T heT SR & T B
I (1)
T O Yo d qs g H IR BT B, 99 TRy
feard =& ¥ gehar ?

5. & fg & wanr & S 400 nm TERS & g
F I forar =, A 1 m@ R g 0@ w o
Teo AT & il disE 0.2° 9RT R ol wEeE
I9T A T § g fr, A vw s A w e
ers foree BN ? (= 4/3)

(1) 0.05° (2) 0.1°
(3) 0.266° (4) 0.15°
I (4)

a@ﬁaﬁv‘ﬁqﬁﬁrsﬁgéeozg
o ¥ g T e
0~ b %
ubD
oz
4
3
= 0.15°
6. WA IMET W G fFN F7 7 faeme

y = A, + Asinot + Bcosot gRT e farar wmr 21
T TS A T AAF BT

1
} =25J
0

T

(1) A3 +(A+B)? (2) A+B
(3) Ap+VA? +B? (4) VA? +B?

IR (4)




14

I
T

JA? +B?

A
y = A, *+ Asinot + Bsinot

W GG T & TR T W
y =y-A, = Asinot + Bcosnt

IR 3R
R= A2 +B2 + 2ABC0s90°

4 cm 3591 3R 2 kg TTHF FT HE 3T Ao J9T
3T & IR 3 rpm A W ¥ YU I @ Bl 2n
IRFAT FA & U 3 I D I JEHEF T
3T 2

(1) 12x10* N m
(3) 2x 108N m
(3)

FE Foi T

(2) 2% 108 N m
(4) 2% 103 Nm

1
W=§I((nf—(ui2) 6 = 21 U

= 21 x 21 = 472 rad
W, = 3><2—n rad/s
60
=-10 =1><1mr2(02 —(niz)
2 2

2
1><1><2><(4><10’2)(—3><2nj
2 2 60

=-1T=

472
=1=2x10°Nm
TR T T & g AW A Fo § =+ 25°
T & 5 o g B A & § = - 25°
& U8 Rl oK 9 § T
(1) ASTR Mered § forg @ o B Rl Memed &
foorg €1
(2) A3R B2 ROl et # R 2
(3) AR BIAI & 3T Mered § fua €1
(4) ARl et ¥ g & 9o BIOQ Wemed A
oo #
(1)
A @AY ¥ A & oRerl gweee &7 &

TG T FHIT | AT F A Ayad ® 3= B @
TN I Melrg A LFIHE Biel B

14

10.

14

Bu g
5= (+) ve v B
B d=(-)ve

BH

By

=R emE ¥ AfY ST A TS AFT ST 2
ot 7o mE A & T ¥ 791 h, T A
g & W 2, 9 IR IoH A fFr w2

1 3
1) Eng (2) Eng
(3) mgR (4) 2mgR
(1)
h=R

A T AT W IR Rafae Ui=_e'|2’Im 2
%% h =R 3~ fafost et

:—GMm

.f 2R

ik forar T wR = Rufasr e F aRao

. W=U-U,
_GMm _gR’m mgR - -
2R 2R 2 (- GM = gR%)

o fve &1 A & g5 W 9R 200 N 21 I
& T F AR M W W THH AR fraer enm?

(1) 250 N (2) 100 N
(3) 150 N (4) 200 N
(2)

g

A F 08 ¥ d TEE R Teedd @

g’=g(1—%) ...(1
el g =Tl & T R G @R/

FAFT (1) F 1 98l § T 'm'Y T FEA |

- f) (5]

~200[1-R]-29% _400N
2R) 2




11.

1 §

12.

2

fF pIFR & srfus & fou fRefofea & @
i T FE 7

(1) faR SgEEas aEd & T YIEareE WA
qew (@) B

(2) ST IgEEISE dEh & a9 YuEdlsT T
qew (@) T

(3) SR TgEAT dqTEF & qUT EdTR T
A (Ba=e) T

(4) faR sggEgs aes 3 J PreEdss o
qew (@) T

(4)

PpIFR & JEATd: A, TH Ao JGAdd i
ToeHl o8 e ([eR) wher oiem ® @ e
SR 7, S A (TgEEE) A aEh o Bl

2mIFAE F T T Y T Y W R G R A
Tl & e 2 mm?2 3T FIE ST H B
Srer fow Iaf 31 g =10 m/s? o9 5T @ &%
¥ yaifed e &t o BRI

(1) 2.23 x 106 m3/s
(2) 6.4 x 10 m¥s
(3) 12.6 x 108 m3/s

(4) 8.9 x 105 m¥s

(3)

a=2mm?

T (T) & 98 & R

Q=au=a,/2gh
=2x10%m? x/2x10x2 mls

=2x%x2x3.14 % 10° md/s
=12.56 x 10° m3/s

=12.6 x 105 m3/s

13.

I
'

14.

6V
0 R

k) LED (Y)
R

B 1
@ & IR gRT e 9 g g @
(1) NAND (2) NOR
(3) AND (4) OR
(1)

R W difvier 9Ray ¥ 9 LED & R R aieear
I=4 Bl 8, 99 LED =#ehdi

6V
R

>\

)

I qROT

- a 00|>
- 0 =20l
O = aalg

78 NAND i &1 feia 71

oo R 7 e oy & W T v

smafeT forr @ 21 % A W r |/ M & FRO

o &7 -

(1) & reear & & r<R& forg 379 &1 om 2
T r> RSP oW 92 ST 21

(2) 9 reeaT 8 @ r<R3WR r>RS oW wear 21
(3) O reeaT 8 @ r<R3W r>R&F forg sear B

(4) 9 rdedl ® @ r<R& 0 39 & wm ®
ToT r>R& o0 o ST B

IR (4)




W9 A Q@A Hifeash Mol &1 gd8 R fAaka snm
(i) r<R@EFR)® fow
g & R ¥ gSEan-ﬁ=qﬂ=o

€0
(" Qen =0)
(i) r> R @) & forg

=E,=0

.....

(o) R

gggo.agzqi
€0

aEt Qen =Q (7 Qen =Q)

. 2_Q
- Epénr —80
1
Eoocr—2
15. fosar R & 5 SoAeR oes ¥ F5 B uam
yaiied B W ¥ FESE &9, BH URAT T Aedh
F F= AW, dF 9T IR FT FE FEgw

fofoRaa & 9 f9 M@ gro fovar 27

B
M /0N

R d
B f
() 5
R d
B
(3) AN
R d

-

4)
R d

IR (1)

v

3 (d < R)
IqAF b AR FERT AT
_Ho 1
21 R?
T B=Kd (i)
T fog & oRA el aa w@r
¥q8 W (d = R)

goMo i
27 R

g W IR
TR (d > R)

(i)

g_tol
2nd

R Bm%(&ﬁwﬁ?ﬁ)

16. e e PQR ¥ ST S8R T y & viowm ford
T R G 9 FE T W@ | T H H A

P
Q

(1) T &

(2) T A QR D AR dRafd BT

(3) s

(4) =W

IR (1)




Q
o 99 99 9 A < 9 R W w2

AW Far =0

17. 88 cm &I HIW & BT TUT I oS i fhar
v 9 BT & R ¥ gfe a9 gfe R R
& ¥l v A o A e @

(0tgy = 1.7 % 105 K T a1, = 2.2 x 1075 K-")

(1) 88 cm
(2) 68 cm
(3) 6.8 cm
(4) 113.9 cm
I (2)
B agyley =dalba
1.7x10°x88cm=22x105xL,,

_1.7x88
AT 22

18. IRIHT BIESH WA TA 00T G FRT & TR
o e &9, BH Fead T R &1 e T
& Frearsll &1 9, ry cr B

=68 cm

1) 4:1 (2)1:4
3)2:1 4)1:2
IR (3)
p
h=—
T H eB
p
rBo=——m
“ 2eB
P
w__eB
e P
2eB
m_2
r 1

19. V9 T M@ fRd e A Lawrg & fRd
R ¥ fadfed frar sam 2, @ R & as=E
(L+ )2 S B foeaRa v & afiT goreyr fufasr
Foll ®

1 1
(1) EMgl (2) EMQL
(3) Mgl (4) MgL
IR (1)
-l
L
B
Mg
U=% (TrecT BN R AT FE)
_1
U=_ Mgl

20. g T 2.5 x 102 N/m & Tt Rewoie -faerm=
F1 mm B &1 R E A9 AT AGA T W
2 T OGS d R F oW FH uT F W T
F qFd T & A9 5 g 2, @ & /WK
1 g =10 m/s?2 TIT S & T9d = 103 kg/m3 o
W, Z,F 94 2

(1) 1 cm (2) 0.5 cm
(3) 100 cm (4) 10 cm
IR (1)

4T
L] &T@W?{W=?,ﬁﬁ€lﬂ=pgzo

Po +%:Po +pgZ,

AT
Rxpg

_ 4x2.5x10?

1073x1000x10
Z,=1cm

21. TIAM 100 kg 3R B35 2 m & F5 a7
A ®F W et 31 TWHh Gsld S A
20 cm/s 2| 2 e & fog fFae v 1 mazareran

Z,

0

B ?
(1) 24 (2 1J
(3) 3J (4) 30 kJ

IR (3)




BT IS FF =TS ol § IRaGaT

stf~™r aifast St = 0
= v N2 23 mv?
IRIRF ST el = 2mv +2I(n 4mv
:%x100x(20x10’2)2:3J
|AKE| =3 J
22. r, M ry Bt & ¥H= g WA FTAIRB
FAA: v, 3R vy T & TR FAT T IR @ 2
TS P FT TR G 31 A IR B T
Al T FIT BRT
(1) rg:ry (2) 1:1
() ry:rg (4) vy vy
IR (2)
m w
Tya=Tg=T
oy =2
A_TA
_2n
B—TB
Oa_Tg _T_
wg T, T
23. SO AAhdl H AEE ©
(1) Wm K- (2) Wm K-
(3) J m K- (4) J m K-
IR (2)

BTd &9%d A UF Aed & TS | R 99 & 3R
q TG S U’ ®

_ (dH
Adt AT

K &1 A9 = Wm! K-
fordr ganT % +fifaw ufIEr A, B, C 3R D& AT F
B9 arlt 3 I ufdweEr w 1%, 2%, 3% 3R

A2B
4% 2| 99 X & A9, Seaten X=—7—r

c’D?
SR gfoera 3fe BT ¢

24.

2, &

14

25.

14

26.

14

27.

14

(1) - 10% (2) 10%
3
(3) (ﬁj% (4) 16%
(4)
foar 2
]
A%B2
X=—
c3p®
AX AA 1AB
9 —x100=2—x100+——
% e, X A X100+ —=x

100+ 12€100+322 <100
3c D

:2x1%+%x2%+%x3%+3x4%

=2%+1%+1%+12%
=16%

ot o % @ H@ & a9 F gfg B9 ¥ T Bm?
(1) TP =9 § FA

(2) SFIE T A A

(3) =@ T=H ¥ g

(4) STt Afoe St 9§ e

(4)

a9 ¥ gfg & FRO AW A Afad s ¥ gfe

U:gnRT & FTER RN (@ G e B)

frfafed & ¥ Far v, 9Rey e g & &
¥ T e 7
(1) T

(3) =T
(2)

WS AR & TR 1AM A 8, T W e
URT Yaifed Bl ®, 99 398 IO~ SO & RO,
g fOeer S 21

T QU e § WA SEd A IR R T G
3T AT BT B

(2) v
(4) =&

2

(1) 22 (2) T

Ao
@) &
(2)
TF g0 FEE |, e g ?) gEfw e qof
FHT § 3hET T
_ e ye-y
T A T

(4) Ao




28. HIFd TA f& A T Tl SIGeicd oF T @
& G A qEET 39 YR W@ U ¥ fF wdeE @
HEE W F B 9 3T OF & O @ o § Reads
(SrreRT eI e & UaTHIh (U = 1.5) & TR
)W TN B, A T WHE QW F,BI I
F,: F,3RT:

(1) 2:3 (2)3:4
(3)2:1 (4)1:2
I (4)
P P
zq P (1.5) FT (1.5)
\g
P P
F1 (1.5) i (1.5)
e (1.5)
w12
7 e A e @ AR R S 3, 7 e
IFT oG FHFE W () B TF N AG H T
FGER T B
4_1.11
Fp f f f
1
F
B2
F, 2

29. fefofad & & yorrw & foFg aof &) e w=
o B 27
(1) & (2) S
(3) @A (4) =

I (3)

Bd U U faemedl A ¥ e 9o 9 s ged o
B R

30. o farg smaw AR B W w9 +Q 3R -Q3ma €,

UF TR ¥ FF W W B 2 3K w9 9 @ arer
I F2 | T AT 25% N9 B T TIFIRS e faar
WY, o A9 & S Tl B e

4

() 5 @ %
) F ) 7
(4)

+QA - B—Q
-k

r2

gfe A T FHT 25% WAT B & SIFIERT B 2,

3 -3
QA:Q—%:TQWQB:_Q"‘%:TQ
da r dg
ka,q
Fy =l
3Q )
F1="(4)
r2
_9ka
1716 ¢2
_9F
' 16
31. 9 &fds ¥ 60° T R W fF0 w9 Forer 3
ToT & el ¥ foRdr fOve W gl o mar SiEr ®,
TE T T T x, W TA FHA 81 R 9 g
T e 30° Y fear oer ® U 3 fUve W ogHH
M ¥ Wi AW A 2, TT T8 X, T qA Fhl
21 T x,: X, BRT
(1) 1:43 (2) 1:243
(3) 1:42 (4) V2:1
IR (1)
'

u
60°

7 7 7 7 7

g sin60°

u
30°

7 7 7 7 7

g sin30°




2

u
X, =
( # ) 17 29sin60°
u2
(& & g0) X2 = 5gsin30°
- X4 _sin30° _ 1x2 _1:43

Xy sin60°:m_

32. IRE ¥ T FER T: THENH 969 I AIRE
gfRer 3R faga a9 Ed 5 e arr &g
¥ wAf B
T g R I AT N S o
(i) T oow S € 3R (i) 97 okl s o
ASTAT ¥ T T B AT ¥ 9 8, 2R ¢

<T><T>
E
M1:2 (2) 2:1
(3)4:9 (4)9:4
IR (4)
BT (i) o Tow SgEE §
R R
——AWWW MWW
R R
AVAWA—T— WA
R R
L—mwww—L—www
[\
Il
E
R R 2R
RaT3'3 s
E? 3E?
mﬁa(ﬁ):R—=E (1)
eq
(ii) @IS A T 9o AT WU BY U 9od ST B
R R
R
[\
Il
E

3R
P, _3E?3R
P; 2R 2E?

33. ol wen ¥ R 9o & TolEcHE A w/A Sl
~3.4eV?| A AT 3R Rufast v war: 7
(1) 3.4eV,-6.8eV (2) 3.4eV,3.4¢eV
(3) -3.4eV,-3.4eV (4) -3.4eV,-6.8¢eV

IR (1)
'

e & H I Aed A

K.E.=|TE|= M
2

~ KE.=34eV
U=-6.8eV

34. T 3NARE WWatH ¥ o9 TS & WEE & A
F foQ MuaH T Fifaw T F SRS BT T,
A 3raaa Sior foRemT B ?
(1) SMIST I F SR (2) 90°
(3) 180° (4) 0°
(2)

14

: 90°
=

i =i W, JuRafdd o aqs ¥ @ e 2
Z@eIT 319ax IT 90° 7|

35. Tl T AR ¥ F5 T m Al R SR ga
¥ Hoar ¥ AR W @I B T AR & oA @
it H¥IEET 99 ' S
(1) v=H AT fag w3
(2) R AR ¥ 60°F FHME W T
(3) T Jeaaw farg R o
(4) IR &fasT =

IR (1)

T, goEE &) Feaw fRufy w sfteaw e R,
TEIY g I GRITEHT iR B




36. 20 uF oiRar & foFdt 9o ufgerr qenlRa o1 frd
W dicedl B9 g @R fRar o1 @ g e
favg 3 Vis &t & & 9Rafda &1 @1 81 Fante 9ri
¥ yalRd ade NI, 3K gt ¥ eRT Gl
foeoe Ry e BT
(1) 60 uA, T4
(2) =, T
(3) T4, 60 uA
(4) 60 pA, 60 pA
(4)
|eRT & emRkar C = 20 uF

=20x 106 F

14

fova 3 s ot S | -3 vis

q=CV

dq_,av
dt  dt
i,=20x10%x 3
=60 x 106 A
=60 LA
ST foF B SFd € iy =i, = 60 pA
37. A ud TEE Am TEHE A HS vs AfRe #
g 2m e & R fUve B smm-9me @9
TS IFA I GO FA 3| €U & U g
T A [ue A S &g el T AT R

4
™ g

(2)

o0

(3)

8
@ o

IR (4)

BA U FH gl [Oue & R Afas Fe T nT

AKE _ 4(mym,)
KE _(m1+m2)2
_ 4(4m)2m
~ (4m+2m)?
32m?
" 36m?

38. @ ¥ ga o e, AR S Ece, R
feafey sk aReror &t feam sfe & & 2

T S FO P& e afew @ y-gemor 2

(1) Y(t)=3003(3;tj,usr°y m¥ ¥

_ mt o .
(2) y(t)= 3003(?),21"51 ym¥ ?
(3) y(t) = -3 cos2nt, TRy m¥ &
@ y()=4sin[ |7ty mi¥ 2

(2)
t=0WR, faeme y sftiraw 8, safery wior shear
& T BN

14




39. 10 kg FH I I Jeohl 1 m T & ol et
JFTFRR S Sl 90 EaR & T § 21 a0 dER

B ®EISH UichaT A, TSI T g (AT S BT 21

3R e & 9 T IO 0.1 B1 O Aol FEAER 4. 0TI F BN F
S SR S W F RE TR R W R, @ (1) Fad 2 T 3R 4 T
™ T T, (2) I 29

. — 2
T g=10mis? (3) Faw 29 3R 2 =g

(4) 2ToFEH, 29EH 3R 2 =g

(3)

o~ B F v 7, [BEd & qeF qur @
=g Bl

42, NI &F%FA 0.05 m2 I 800 HA H FHIT FHU

(1) 10 rad/s
(2) 10xn rad/s

(3) VA0 radls

1 4

10
—rad/s
(4) on

s ) 5x105 TH fF T &9 & avgad W@ 2|
W9 T FHUSAH & qd A, 0.1s ¥ TR R
— AT 3T & AR AR 90° R U fRar e @,
f. ) .
[P mro’ 1 5@ Fueed ¥ IR fage arew o« eRm
i (1) 2x103V
(2) 0.02V
Tea o awarEae & fog S = (3) 2V
fL.=mg (4) 0.2V
= uN=mg I (2)
= umro?>mg T T 49 B=5x105T

o> |9 Fueel § HA F g N = 800
" FUSA T &T%A A = 0.05 m?
Oppin = % U A ¥ form T W At=0.1s
o [0 IR R 0, = 0°
min 0.1x1 - 92=90°
=10 rad/s .
TEEHT T A IR AY
40. fT=faRaa % ¥ fore v ok &, fore e smo ) ) i
T A T DT B | IR T & o e = NBAcos90° - BAcos0
B 27 = - NBA
=-800x5x 105 x0.05
(1) T xox X
=-2x 103 3R
(2) sTEAIRE (FwsTETH)
Ao
(3) G e=-2%
(4) Cfeanfew (T@r=) .
_—()2x10°Wb _
ST (4) 0.1s :




43. ¥R Y ¢ IR F Gecdied IR e & qredich by

. 1 N/C
B (™) mEyR
oyore ! (2) —~—NIC
2ne R
V) (3) T
O, (A)
| (4) 2- NI
I nggR
I
10V I (1)
Ry (2 (1)
1 W +\ + -y

-
o
° 3
(3)
&
o+
xI
m
T

| | —X<—’—>x
| |
10V Waer IR (1) F FRO FrE
IRy 2 N
E, = iN/C
(1) V,=V,duri, =i, 2ne,R

(2) V, >V, Ti, >i, e AT (2) & FROT O &=

(3) V, >V, T, =i, E,-—"_iNIC
2ne R
(4) V=V, i, >, Ex. =E,+E,
I (1
v YL (P
T EY dlecdier & fog, R s § e s 2ne,R - 2me R
3Ffier & fore, afeRer 3= 1 N
= iN/C
10 meggR
V, =ix10 =—x10=10 3 . .
10 45. T & T gl § ¥ R WR um gNE @
10 IAET & fRar S ?
V, =ix10 =—x10 =10 dcc
10 (1) Forga g7
Vi=V, (2) Fge diex
4o =10V 1a (@) Jeor vt
(4) 3A ¥ T Ih

44. A TR I Raw I[T e s 3w o=
‘ ‘ (2)
+ ) Clm 3R -\ C/m 3, ad 3faFa § 2RTW W
W W Fl T A RaF e & A, e F R e Biex A SR onW afforT w8 2Rl B1 T8 S
& foraem 27 & T YT T START FT 2

14




46. G,wEEN ¥ iR
(1) FIfRT o o =R o W ¥
(2) FIHT =F AT GATT FX T &
(3) P =k ¥ TR AheT oIl &
(4) FIRET oy FA B
(3)
G, TN & TR, HE o F e A
S 1 ¥ AT SEEM W OB € T T a8l
FE O T IR | FHA
47. 9 § @9 91 99 GaRa T QU e A8 87
(1) SHFRe aRad (2) Fifafeaar
(3) oI (4) <R
(1)
ST uRed (30e) TRu-1l BTdE Reee fwmy
F RO BT Bl g9 A egd-ll-sNe R
o] STeR & A T8 ? 3R TEe RO A
ST aRad B 21 g -B 3R HIV 3RRRT
STIs® S STuR & g =& 2|
48. frg saen # Ry 999 mMRNA & e & TR &
FIE IR T8 B ?
5’AACAGCGGUAUU3’
(1) 4 & vg 54 ol W i A9 G&F Famm &
(2) 7§ 8 & v 9A fufdal ® GGU & A= &
(3) 5 & Ify R G Fomm &
(4) 5 & g R G& A= o
I (2)
LG

14

14

5/

3/
T T T T T T T T T T T T T 11
MmRNA- A ACAGCGGUGCUAUU

IEGICE
S B S B R Y N e e
A ACAGC GCUAUU
m-RNA & T4 & JUR § s gRadd =8l Biar &

49. TWEA & 93 TH W AN Swed & fow
geAal A I & g FefoRaa ¥ 4 @ @
JUHT I AT B B 7

(1) AR e (2) T3
(3) AR, oA (4) 31T STARE
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FEFRIGRE & 9y e T T YU f@ 75w
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DNA THaieH daiidh & ST, AHe g8 Iea
FE A 9o B9 € FR AR FIT T
a2
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TIfad FRAT 8 Y FHON 3R Feren IS T
T BT 81 AIgfered U 19 T T AT
YR A @ a2 S Ry e
Gl & RO B B
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(3) wesretet (4) AT
(4)
BFAIFTZAST, TeIhIST T T[T - 6 -FEhe § B arel
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(b) R o1 dwger (i) T80
(c) JRET A (iii) &g
(d) g uRrr (iv) T
=1 & 9 Sk s &1 @ AR
(a) (b) ()  (d)
(1) @iy (v) (@) (ii)
(2) (i) (i) (i) (iv)
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(2) T FF ¥ SR T RRE

(3) TmEfr & ger & fRfve

(4) T = fRjfae

(2)

T Seld RaT ¥, SavR 1 fRfie ameae: Seer
BT 2

| | TC ==& w=sfemt
| | sc ==& wsfEt

PC = wifvT wiaen

PP =9eY a9




100.

14

101.

I
T

102.

I

9 Tyl B e §

(A) GSUSTEH 3@l o a9 S Qoled WdH &
T ¥ T B 2, FRACFH T8 FeaA B
(B) T AReH WE ¥ Sl T oK aihd GoTiEH,

TUTSIEA FEdr &
St fawer &1 w39 IRl
(1) 3 (A)TF (B) 3@ £
(2) (A) 38T ? AR (B) T 2|
(3) 3 (A)TE (B)FH 2|
(4) (A) ¥ 2 AR (B) 39T 2|
(4)
WU a1 U S S Goisd WEA & ard gear
¥ P BN T W ARReE wE FEd B uw g
IORE AfhT T 39 98 §¢ TeE WE &
AT BARALHA FEA B
BRIME &l 3 g8l ARkash A9 & a7 e e

(a) &M Bfaferr (i) 900 cc

(b) M fFAFsTdefdd (i) 1350 cc

(c) B Reeq (iii) 650 - 800 cc
(d) 8 dfagea (iv) 1400 cc

St fawea &1 a9 FIRk:

(@ (b)) (o)
@iy (iv) (i)
(iv) (i) ()
@iii) (@) (iv)
@iy @iy (@)

(d)
(ii)
(i)
(i)
(iv)

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

BRIME T % FURIT & 1 FE fie 2
g Bfaferd - 650-850 cc

g1 fRasedefaa - 1400 cc

B Reeg - 900 cc

g Afdgg - 1350 cc

HE FIAHT A Waferd §T R WG 1 IR 1

B 87

(1) TF 3 & AT Flord B § 3R @A (W)
FE IR Feseh & A1 Gl BT 8 /8 B

(2) TF 3T T G Giferd BN B 3R T ded
FIRT & Frsahl F Giferd BT B

(3) T gWIEh, 31U & WY iierd BT ® 3R @0
() "er FifErenr ¥ 2T & W 2 /9 B

(4) T 3vE & Ay Fled B F

(2)

T

103.

14

104.

1 4

105.

14

T UIed ¥ e HIRERIS § Raferd a1 R gRIehi
¥ ¥ g 30E ¥ Gl BT B TA T D RIAH
# Iufte fgdioer a1 99 S ¥ G¥IferT BT 21
31U (n) + 1St IS (n) — WA (2n)

fedfias @=a + 2" R g@™F  (n) —— PEN (3n)
(%Eaﬁg%m)

FEARTLN JThell SRIRIHTG FHUN 37T TelSHT i U

9w e ¥ uferg +7 & fog S=Q @ 21 WHg

¥ T Ffe Sufe B ®:

(1) IRTF 7 va AR aiei A

(2) TaEERN va Reafzist

(3) e afe= va vaafarsl A

(4) Reafzfst va srearerdt aife-t &

(2)

vt 97 fewaife AfereRT, TeARY Suwen ¥ Raw

B B A 3 FON a1 oo & Y v feRw

feamr ¥ =1

A § Fia o g 27

(1) FivaT 39 9IRS T & S IADF qaaa
BT 2

(2) FAT § FIASH FT FEF M BT 8 3R
TE AT I Gl Gaedd WRT 21

(3) FiaT A7 MeAF FH Tk 18, IR vq <@
T TR B

(4) T § el & o9 TARN Fad BT 7
S AT AT FR Rl B

(2)

FIAT, Flelo TN AT ITFHe & qo A

T ST BT 81 F§ T T AN GASAINA WRT B

= A ¥ forg Ry T8 F WA e ST

X 27

(1) CuT, Mfert, MRl TiAALE

(2) Mferar, smardeRTel TFREER, Jer faftar

(3) TEUM I, MicEl, SMATeRTel TFRIER

(4) Ay Al THUE Mg, Miedr

(3)

- TWAIH 3T § I Welfded &R ® HRIT
MFRIGNT TR Hedr 2|

— @Y AW ARl MRt a1 A Ao A

ASRCIS -CRIeH &1 Ao & o Aeensti  gRl
TgFT d SR B




106.

I
A

107.

14

— Mo WRY ¥ AT & 729 F R
AISIECIo a1 AoRCio -Uegioid &l |aieid AT
IUDs T IWART (¥erer) afsfor 21

. TWEAIE IR, @ ¥ o S drell Mol 9

Ao AU W SMH @ e T B

2

WY -1 T @H-N1 T e e

- |-l
(a) P - (i) el 1 T
(b) QRS &R (ii) Pl =1 gy
(c) T-==T1 (iii) PRAQ gIr=atHar
(d) T-TR9T & AR (iv) 3iferal o fregdiersor

i A (v) 3tfeidl T g g
I AT &1 w= HIRw

(@ (b))  (c)
i) () (v)
(i) (iii) (v)
(iv) (i) (i)
(iv) (i) (i)

(d)
(iii)
(iv)
(iii)
(v)

(1)
(2)
(3)
(4)
(3)
ECG¥ P-aar 3ifoie &1 fagdiewer & w9iar 31
QRS ¥xd el & faydiawo & welfia wwar 2
TR el & gAydiaeor @ Tl ® i W
IR saen ¥ [ AW e § a2
T-TCT & AR § F A afe T iR
T AT MY T Yol war & Sl A
iR

BRI WA AT AMIERT fel 1 wE

(1) Ioe®E LNG-20

(2) o o9, wedeie 375

(3) areed, LNG-20

(4) AT 375, UIRCRC

(1)

g @ LNG-20, BWF &l qad e ard

IUD's 3 St TMier il SIRWT & fog sgeRet s
2 qu Mar i TegEt & fore afverer ST 21

108.

14

109.

14

110.

THeEfRE @@ Sied) & IRE FE gFE B
JTNT & IR e
(a) FTECISHY 3MUfTE IR F THS B A B
(b) 3R Aefim™ 3ma=i =1 w7 2 9
(c) TR -3 9 ¥ sfcqgw Al & sEawr
T AT R
(d) RBC3WIeT # &l 3T 71
fAefafad & ¥ F-a1 ey waites Sk 27
(1) (c) T (d)SRA ? (2) (a) T (d) SR ?
(3) (a) T (b) SR 2 (4) (b) T (c) SR @
(1)
FUH a T b AT B Fi e IR gRAr o
e T AR AT 81 S ¢ T d 9 B
TG APE A9 & R Fehadr § 39 4
FaAEE 3 S Fehear 21 Zafl SouT 9 ¥
FARTH AT FT FGIET FH BT B FHA
TRANERT M & SR RBC &l Ie &9 Bl 2
T SIF AIlhg W A 3Rl A, adl AR T 3Rl
# A F TR 0.4 7 99 Tfte ¥ GHGRIST TR 7
TSl vd SRSl SIgWTEl Safaaal i aRaRan
T BT 7
(1) 0.16(AA); 0.48(An); 0.36(aa)
(2) 0.16(AA); 0.36(aa); 0.48(aa)
(3) 0.36(AA); 0.48(An);0.16(aa)
(4) 0.16(AA); 0.24(Aa); 0.36(aa)
(1)
T IR S Ry (T p) = 0.4
HINE AT & 3T (AT q) =1-0.4=0.6
. TG T wfedl & o (AA)
= p2=(0.4)2=0.16
faergrrstt @feat <t s (Ag) = 2pq
= 2(0.4) (0.6)
= 0.48
THGEST I Sfedl & AgRT (aa)
= g2 = (0.6)2
= 0.36
a9 1992 % far & IR ¥ T g3 A TReH
T4 forar T oar?
(1) SRR FIGO STl SRT T SfEl WY
SR & AEFT & o
(2) AITHHTE (CFCs) & ITANT &l dhled G
FH & oI S S WA & B G 2




1 4

111.

14

112.

14

, I 3R IeF FWH A FH FA T

ferg

(4) Safafaemr & W & g iR Te a9 &
URYT ITERT & forg

(4)

& TR (Rar ¥=i) (Rio Summit)-1992 %

F U Al SHafafdemr & e & e Suge wed

IBH T TR AN D URIG TN & R gomr

TR AT

R F9 97 A T ARG & IRaeT & g8

F F T F

(1) THeHE AR — TF dAfeh — Jger —
FEOT AT — T AR

(2) JIIT — FRGYT — TF ACHER - TF aBH —
AT e — & A - T AN — YA
Hica

(3) JUIT — FRGUT — TF ARHE — JUT AR
— FET A — T AR

(4) TohoTeh ARIRIE — T SRR —> T ABHTE
— ARGYT — FehaTESH — TaAG diet — T
qﬁ%@wﬁm

(4)

TR S 9T § IR RIS & URded T get

3R T 2

Iehoeh ATTETY — U SAfciehy — e e —

HARGYT — TehaTEH — R el — T AN —

TIA Hed

il SIECE MR L - INCRE ISR Cics B U T

TN T IO A S| AT HEF gl

(1) 98 UWEH @@ adl R g we w
NHT-FEHE Tog] I FHredm 2l

(2) 75 vorew AgAT W v fafire defmifie
RAfFerdierse FTHT I TEAH FE 2

(3) 98 TolEH AT R IBIH Y WM R fTAT
3 Y FedT B

(4) T8 TUoTEH STAT FT [0 Tl W ST ® 3R
A H A Dad YF AL Tl Fledr 2

(4)

gfosed Twiiew DNA 3sh & fafdse sehs &l

TEIH X VS (999 T W dledl 21 TAF

e USRfaeesT DNA SRR ot wiars o e

IR FE FE | O S Y I fafee gsum swd

113.

14

114.

14

115.

1 4

116.

F @ ol 2, 95 DNA® a o faia ueen

F I WopE A TE THI-HERC =T IMUR A

fafire fie ® Frear 21

ffoRaa & & &7 @1 Fue o B7

(1) il sfewfa &7 & Ioo= @ig € sk
VERIIIY] s &7 & I B § )

(2) AT FT T YR FEE dqarell d e
B 2

(3) AR 3R THeT @M AT BT B

(4) TARIT TgT ¥ Tehelizs 3R TATES H G 2

(2)

A THANAGT Y Fah 1 @A TF G

T FAN FT ST BT B

TSI & AR A A A g7 Efad S wa

FIARCH Faold  URRem 9eF @A & folg Irad

aEIE 2 Hih T B B

(1) w&rg

(2) TG A

(3) TR ARF FIfdrAE

(4) TEFhEH]

(2)

A, T el TRel B O FUEaw & gRiE A

¥ W gRT ST o ¥ 9 Faea iy ¥ g sawEe

IRIRET U T i T gANaiad A B

21 I8 TG A WHfaw T & Iuferd R gforem

Yo Tl B

TAEH H T F A F e e e 27

(1) ST (2) f3-feammi

(3) FEfemmeiT (4) SRR

(2)

AT ¥ a9 fg-feanmr afy B ? waifn aw
T-9U8 T g W R w2 9 e o
IRawt Bl B

W' AE T FY G A S 37

(1) AT & TASHEET F

(2) Wit & ATEgiH &

(3) ik & Fremgeie=or 3

(4) AT & ThCTEAROT §

(4)




‘A

117.

14

118.

14

119.

14

120.

U M | I ol | B B E R o
¥ TrEuiteTse A B & e gwomer AT &
gfafe-iereor gRT ST 2

Sig o FRA & g8 faweT @1 9 )

(1) SRICIRaT, TSI, TTEHIAT

(2) =itacter, TeearsRent, SfFasiuraSaaE
(3) Ko FRANITEE, T Aoiw I, Tfhe
(4) CTEIEHT, JageiaeE, SheE JaafiedaE
(4)

FaF gIERisal, dFgetarad (NPV) d deiad
yifoda 1 ITART ST FEE e & w7 A R
ST ®1

TG, Alcid, TOEERad a Sifddciikar &1
JTENT ST IRA & T F foRar Ser 2 SEfE TMV

H B IEE E

Firhaler-A T B 7

(1) R (2) TofF

(3) vehaEe (4) aoEie O

(1)

Fi-haafe A Ue fgdiges SuT=asT & S,

ffaur, 599 99 RBCs &Y fRMerM &1 @&for =iar

g

HETSR &l ST MRT A9 HE T & folg SoReri 2 7

(1) FrE el (2) el Sifectidter

(3) AT (4) TT=IE

(4)

BEAGHY AR ARdsh & 919 Agaer S BT Bl

Ig IR & 919 I 91 W@ & 1Y ITErt B 21

el ¥ e aod & o & fawg § FafaRaa §

A ST FYT FE AE 27

(1) SR 9 afohaar, Sioag F A | R
B B

(2) ficon wResda oA & el I aifier Fe gere
=& B g

(3) T 9F U 99 # 999 <% U9 IRE T/ &
I B T Tk A B

(4) Ten (FfFeEw) St AT AR & FROT Sdh
& Bedh W 3N & T & qodl-hAT: INER
3R 9T=ER T ST

I (2)

T

121.

14

122.

14

qiiten 9o, TuT @ Ae e g1 [RE e

T NAT & & ged F e, sEd g A 3eh

Hha BT 8 TN IR WG A FA GRT B B

FiAwr & § Soarg aRieafadr oof 9§ gewaEE T8

T B BeAlh FOTRCT § Sorary Rt R

9§ TF e R

fAfofad & ¥ S o a8 98 ?7

(1) wamTE freel & R g8 aweR 7

(2) TOFE el SiferehT # GHAted Wishar gRT
T 2l

(3) TRl ¥ 95T ¥ WA JUHCHIT TS B B

(4) TIFE B T JTEICHIT UsTEH 3T pH F
frardiier 8 &

(2)

o TIAEH, Tl A F e A8 & I B o

¢ TITERN TSl & G, RER SR 9N B
¥ T T ITE T WA & forg dieet R
¥ 99 o R

51 el &1 S fafteearst & 9y e

(a) TS (i) 9T iR

(b) Ssrera (i) FFd HieeHT

(c) =R (iii) hfraT

(d) a3 (iv) Herdn Aferend

T fasredl & ¥ 98 IR &1 W Fw
(a) (b) (c) (d)

(1) (i) (iv) (iii) (i)

(2) (iii) (ii) (iv) (i)

(3) (iii) (i) (1) (iv)

(4) (iii) (iv) (ii) (i)

(4)

(a) TrEewr U AR B @ H IEE F forg W
T T T B § SR g Fed g
FIIeRT TR SMANAIE 21 Sieaed & Aedre
AfereAd g1 IeaeH B 2

R T AR 81 e R e
I YA Fhe e Bl 2, S T A
TR Rl B

A T e ?1 fafte Rt R
ATl IRV FEd 8 RO fAgEer aur
IoH § B Kl B

(b)

(c)

(d)




124.

14

125.

5318

(1) 0.07
(2) 0.09
(3) 0.9
(4) 0.7

(4)

{FT CO, Tt AT
YgFd O, &l 46N

799 IUNTeh =
RQ)

2(C,,Hy0,) + 1450, — 102CO, + 98H,0
[AEI T[] + Froll

102 CO
RQ = 145022=0.7

et e forfr % e gRiSrefe & Bt snfaw
F Gfha FE & e ddes # afhaar e
IRT BB ?

(1) 3T & RT pH

(2) M ST 3T pH

(3) IR T A

(4) AT A T A Fds

(1)

e gRiomigw, = v AT saer & <
WA foheeet o1 AT o &1 37 foheeall § fager
FicAwE TWEF B 31 ¥ WA iR wrmenfaw
FEe ¥ B € WY dic g} 4 Fftw grgheitay
& e ¥ 98 T & d pH & FRO g
B Ak €7 § IRaT B W €1 afkd g faw
M AT & IUFNT RIAFIS T Id8 F T
Ia8 foa o1 o e g, S| R 9 S
FAFK HC W B SR IRUIFEEET die @ g o
ST 21

frfaied & & A& 1 w9 BRT B TE
& fore = w7 ¥ Sawrt 77

(1) TS 3R FoH T3NS

(2) T SEIEEEE IR R

(3) I 3R 3T

(4) RIS 3R A=

(2)

T

126.

14

127.

14

128.

14

129.

FA FUSAd a9 ¥ T eRa I8 A6 A
AN 7

CO, = 60%

CH, = 20%

CFC =14%

N,O = 6%

= CO, T CH, T R ¥ 2|

deT % srafie SiSTvSEE @ FAT FHE S 8 7

(1) AT (2) SATha

(3) fAvm (4) Ry

(4)

FoReardt Sievee, IRy FEdEr 3
FETET: Tt B, oK

T TS # Ao @ MR 29 5 kg & A9 R
39 3.3 kg 39T T drd 97% HIIT Sifad @
Safh 29 2.5 kg ¥R dlel 3FaT 4.59 5 kg ared

99% Faeld ¥ Y| F8f fhd YR & =)oT fohar &
W e?

(1) TR wROT (2) T T

(3) TeamsreR aROT (4) TIRFRE T

(4)

3 gv sy wRiieRE o7 <@ € iR 39

3.3 kg T & &9 T NG ¥R arel JAIHIT el
SfaT WS ¥ T A AT R R Ay g o
IR R B =

3R T ™ olFad g 9a9ud e fRar T
we foRae d=nfer </t @1 wmw FIf:

(1) Mangifera indica

(2) Mangifera Indica

(3) Mangifera indica Car. Linn

(4) Mangifera indica Linn.

(4)
g e & RgEl & 3MUR W W & 98 §9
¥ forar @ R A9 B

Mangifera indica Linn.

St 7 =Em & 9T 7 wefaa foear fR SR
& R A Bt 2, 98 R B 27

(1) B 3R e

(2) B IR FRaRRT

(3) agfes 3R feamemen

(4) agfea® 3R fearfea

(4)




T

130.

1§

131.

1 4

132.

I

T S A @ HIER SR AgfeSed adl

femfad 2ar 21 9w 7 W fF SaRada snfa

39 P FRUT BT B I I§ dleeyq (e

IR T TS heH) FEaArT 2

I8 IERE f9aR a9 3, e v afe 3 e

Y fIR/ BIT 2, AeT R0 B § 3R e BT e ?

(1) st figm

(2) =S fag

(3) T g

(4) FATFIRE iR

(4)

FeEheex TS el aferaal F fofT o o 44 +

XXY (47) & ¥ ¥ USRI o6 71 I @R g0

] ¥ 9V fawm, T w9 9 3 9 B R

FfEET forarst @ wuE s e geR e

F 27

(1) Fifarenr el & fa =i AMP Y afshg |

(2) TR aifeerst &1 fed dewe dF W
JHRT T |

(3) FifAreAT el o IR SEE|

(4) DNA® SeaR T - -8MIF il STt |

(4)

WIS THA FIIHT § Togel 9 9 997 o & 9K

g gTEr gfesy & feio & fov e #@

TR TS & AT SO B E1 S A |y

SIHMT & A Safhar R 21

= Sfasl o I v Iefed aegst ¥ gRferd

FifoRr

(a) dFaReE (i) R
(b) T A (i)
(c) Yefsea AR (iii) R st
(d) VEeRER TRE (iv)3R
(v) Tailc® 3

I8 fashed @1 T Fi)

(@  (b) () (d)
i) (iv)  (v) (D)

(i) () (iii))  (v)
(i)  (iv)  (v) (i)
(i)  (iv) (i) (V)

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

B

133.

1 §

134.

14

135.

14

FeASal 1 I FE WG T AERE I &
Jreq # foRar Sr 2
AFITT - T& T I
APaTEdleT FOfFE- ST AT
deafoierd AR - R ser IeareT
Qeiciiaey ORI Ve srt

ffeRag & ¥ 5 o9 R & v FRE &
T ¥, 9T AT IR & fou Iymnr femam o
qhar e ?

(1) T

(2) Al

(3) greepisaf

(4) FeRaT

(3)

FaF cIEHIA Th g FEE wRE R Ry
I & IR F IR & o T forar w2
T I g9 (STALL) F R A 87

(1) SITAY. TgEaT

(2) A SATAR. STHA

(3) IRTAT. & & § = 1 e B

(4) diferierss gt

(3)

ZFT IR g9 (SvEt), DNA 39 (WF) B
T S TET G & o mRNA & &7 ¥ sifrere
BT €1 TR TN AMT oA gRaeET § R
SIcIE]

3] e ¥ T gaa five &g Tt e €7
(1) ST AT S ¥ AT & T8

(2) o9 faeeq & arr-ar

(3) THY] & TAN & TIE Ak =T & B

(4) F=m & s

(3)

3T Few 9 g gaa FE o AR IE &
T F TN AfhT e ¥ 9sd S B

e H Y] FT YW g siew & SEEA
fsem & oo @1 IR Fr B

] & YA ¥ FeAEE Aedied FRE (MPF) Tear
2 3R g8 UTuIgel (TATheT) DA Sieaded
(APC) &I Iwiford &l 21




137.

1 4

138.

.

2

e ®

(1) 11037 TAT 27 A=

(2) 130 =T T FIS 7 =T ol

(3) 100 ST T 37 S

(4) 80 A TAT 5 2

(3)

L

HECEC§CEC%CEH

||.|G ||-|c

o e S F@ =10

3N @ e = 3

B & ¥ T @ ey e 27

(1) [Sn(OH) > (2) [SiClg)*

(3) [SiFL> (4) [GeClg)*

(2)

* Si,Ge TN Sn¥ d-FerF H IURART & FROT
=fiflist SR SiF 2, [GeCl %, [Sn(OH)]2- st
7l

* SiCl > &l 3iftaea Fel e Hih Sitt & Afa
HFER & FRU T¥h IR IR T Jog FANSS
AT RIS T8l & |

v A & o Rl v soeg afsferT 2, 298 K
RE°_, =0.59 V¥ ¥ Ifhar & forw wwg femis

cell

2.303RT

[ﬁan T8 T=298K T, = o.osgv}

(1) 1.0 x 1010
(3) 1.0 x 102

(1)

(2) 1.0 x 1030
(4) 1.0 x 10°

E° &nsglog Q ...(i)

cell ~

E

cell —

(@ W, Q = K, T E,,, = 0)

cell =

0.059 ,
0= By = ——10g Keq (@I (i) ¥)

°470.059 0.059
Keq=10"0=1 x 101

139. /T A & A el BrEgieEs B 7
(1) Mg(OH),

(2) Be(OH),

(3) Sr(OH),

(4) Ca(OH),

(2)

Be(OH), F Ty Iwaerl 2t 2wl a8 3Fd
TUT &R A1 & a1 o o) gqehar 2
Be(OH), + 2HCI — BeCl, + 2H,0
Be(OH), + 2NaOH — Na,[Be(OH),]
140. SafFiFwia sgas §

I
'

(1) -6 (2) =1-S
(3) -™-6,6 (4) EAE-2-A1E 6
IR (4)

TA AOH-294 6

141, 91 1 g IR

(a) fomrg Argiom (i) FAT
(b) TR T (i) FoRRAF I
(c) weas Tohd (iii) T
(d) S fafer (iv) D™ USTTES 3rerar
aRaw VaEs
7 & ¥ T ey 98 272
(@) (b) (c) (d)
(1) (i) (iv) (i) (i)
(2) (iv) (i) (i) (i)
(3) (i) (i) (i) (iv)
(4) (i) (iv) (i) (i)
IR (2)

(a) FE Ao < AR Yoss s AR Yo
(b) 8R YA : 3MINAT

(c) TeTsl oA : IeRIRe A

(d) SFT YA : FARA

142. 98 FAyor W Iaqd FaYHEIG o ReREEr T §= T
B, BAT:

(1) THCH + FE SIS
(2) BT + FMFRH
(3) 51+ <
(4) TS + ST
IR (3)

Td




T

143.

19

144,

I
‘'

145.

5318

T3ee o9 4 o Qeee <oiv aren faeae
IFoadq Fau R s= e 2

S U1 AReE I — Ieaad gAY ReRaErd
T B

fra faoem & for 3 = smefig FieEs [Agl)
i 1 =T BRm ?

(1) 2M AgNO, & 50 mL + 1.5 M KI & 50 mL
(2) 0.1 M AgNO, =T 50 mL + 0.1 M KI &l 50 mL
(3) 1 M AgNO, & 50 mL + 1.5 M KI ST 50 mL
(4) 1 M AgNO, T 50 mL + 2 M KI =T 50 mL
(4)

FIAEE T S AHFIT: IRETT HehH F 3T 3
F M & FRO BT 71 fAEeT (2)F KIF
el AT eI 21 (50 x 2 = 100) 31: I8 faemae
faeT & ¥ ¥ F0 a=ar & oo FfiT FeEs Agl
)T HUEE |- e B 2

AgNO, + KI —> Agl + KNO,

D.P. D.M. ENIEIEIN)
(nferea) Freifes

7= ¥ s WA 3R B

(1) wente (2) =rE=

(3) i (4) wd=

(1)

QA

FieW-1 3 T T SiH ARl o -1 T
I T ¥ gAford iR 3R a8 Fie FuiRa
FIRTG:

Hie-| Fier-1
(a) XeF, (i) foafea
(b) XeF, (ii) T T
(c) XeOF, (iii) foea et
(d) XeO, (iv) T TR
Fle:

(a)
(1) (ii)
(2) (iii)
(3) (i)
(4) (ii)
(4)

(b) (c)
(iii) (i)
(iv) () (i)
(i) (i) (iv)
i)y (iv) (i)

(d)
(iv)

146.

14

147.

14

F F
(a) XeF \2/ ot T
F~ G\F
[
F,’-’:'-'-- :::Z‘::F
(b) XeF :\Xeé;) = fagd
- 1\F HCHERT
1
F O F
Ny S
(c) XeOF Xe = it fRfdT
ZNNF
o)
(d) XeO, : o/>|<|e=o — gy

95 TrEd S AW (ATP) T SUART HFHe &
TR § Rl 8 39 GRS & &9 § U &Ry
T g (M) I ST B 2, M ®:

(1) Ca (2) Sr

(3) Be (4) Mg

(4)

FEhe TIFIRT & ATP & STRT & drel 9ot
ToTEHl S GEERE & §F # wEEEE (Mg) @
g B B

e & fEd & MR R K, [Fe(CN) ] # =1

T H GE SoaC-E e T Bnm ?
(1) e®t3 (2) e*t3

(3) t29 o (4) t29 g

(4)

K,[Fe(CN),]

Fe JT=ITerEA: [Ar]3d%4s?
Fe?*: 3d%4s°

€

IIIIIIIIIII
T|1|1|1|1|1|—/ 1310,

6CN 9sT &
i Sl &

t2g g




148. /1 % ¥ 98 PR & SeegAEE AfoemmE @
wIfed Bl B, @t

Cl Cl

@ —
+Cl,—>Cl cl
(1)

cl Cl

(2) Q CHZOH + HCI BLLEEN

+ _ CUZC|2
3) QNZCI —)QCI +N,
AICI,4
(4) ©+ Cl, —

Cl + HCI
IR (4)
cl
L3 ©+CI2&@+HCI
ToFCAE H T

e + _
cl— &k + AICl,—> cu{g}cu—mcu3

|

:CP +AICl,
TR

Cl H
+ ®
(i) L@ <«—> etc

149. ﬁww%ma@mwaﬁw

H,C—C=C—CH, —> >='<

(1) Zn/HCI
(3) Nafzg smifHar

(2) Hg?'H*, H,0
(4) H,, Pd/C, T

IR (4)
B
H.C CH
H.,C—C=C—CH LELLIN 3 \c—c/ 3
3 - " e H/ \H
Rrg-2-gd=

150. 4d, 5p, 5f AT 6p FHeTH Tl SHoll & HF A
T 5y W ¥ 98 e

(1) 6p >5f>4d >5p (2) 5f>6p>4d > 5p
(3) 65f>6p >5p>4d (4) 6p > 5f>5p>4d

I (3)

BT (n+ )& AM, 4d=4+2=6
5p=5+1=6
5f=5+3=8
6p=6+1=7

. ol & FE A A UER R
5f > 6p > 5p > 4d
151, M T WA A 8 FROT ¥ ageRaET
%,T’é’%:

(1) n-3TeeF # HFIT & p-heieh & G JiteRiorT
& p-eTeh & AT B B

(2) n-3ME=F § AT & d-eish & a1 SR
& d-herh @ e B R

(3) n-3ME=A § WIS & d-Feleh & A SieRie
F p-eEdh o AT B R

(4) -3 TE B

IR (3)

&4+ FHC (MnO2): /N!ln:o
o

o

= dr-pn IFR F B 7

0
* T (MnO;) : /Nlln=0
o (I)_

=S dn—pn IFR F BT 8




152. fgdig 3mEd & dcal & o’ uo@ s oied o1 9dt

qed F BT 'O o,
(1) Li<B<Be<C<N<O<F<Ne °=?A“)_CH3W
(2) Li<Be<B<C<O<N<F<Ne CH, CH,
(3) Li<Be<B<C<N<O<F<Ne Ne—0+ 0= cH— CH,
(4) Li<B<Be<C<O<N<F<Ne o c»{
IR (4) TR
T BTN O’ H A A, ‘Be’ TN N’ H ToHIFR T CH,
¥ Jfoer =R F4st YR B \C—CH2 —CH,
| T A TR T wE o e B - cvf\m
Li<cB<Be<C<O<N<F<Ne (B)
153. :]?;;E;rgés%:;w T Po) & forw ardim 155, B ¥ & 4 v & 37
(1) H,Po < H,Te < H,Se < H,S < H,0 (1) Fe;0O,
(2) H,Se < H,Te < H,Po < H,0 <H,S (2) CuCO,.Cu(OH),
(3) H,S <H,0 < H,Se < H,Te < H,Po (3) CuFeS,
(4) H,0 < H,S < H,Se < H,Te < H,Po (4) Cu(OH),
IR (1) I (2)
T o ¥ A g R HED R ami enfeg @ | ¥9 AR : CuCO,.Cu(OH), (8T )
9 AT ¥ Fih H-E T sl wed 2 156. et 3, N (aAh) Derewr Yreamdieas 2
.. TqaeT &1 A AR Bnm- (1) TR
H,Po <H,Te <H,Se <H,S <H,O (2) TR
154. T TeaH A", O, 71 Zn-H,0 & a9 sAfrar e (3) ARREA G
W EERR AT A T TI I B Uedhie
"A"¥ HCI & i &7 I & 7 & "B" W (4) gl
B Bl IAE "B" A W B I (3)
T9 ORI G

CH,

| 157. =1 sififorar 1 e Sae @
(1) Hac—CHz—CIE—CHS

QU
‘|3Hs COOH
(2) H,C—-CH-CH
T COOH NH,
Cl CH, (1) @ (2) @
(I:H3 NH, NH,
(3) CI—CHZ—CHZ—(I:H o
CH, COOH
(3) (4) NH
CH,CI CONH,
| 0

(4) H,C-CH,-CH-CH,
IR (4)

IR (1)




COOH
L [::I: +NH, —
COOH

158. fwr Rl & & S srwuEE sffRaR
22

(a) 2cu* —— cu?* +cu°
(b) 3MnO2%™ +4H" —— 2MnO; +MnO,, +2H,0
(c) 2KMnO, —2—K,MnO, +MnO, +0,
(d) 2MnOj +3Mn?* +2H,0 —— 5Mn0O,, + 4H®
= % & ad fReew 979 ¢
(1) (a), (c) T (d)
(2) o (a), T (d)
(3) e (a) T (b)
(4) (a), (b) T (c)
IR (3)

+1

'TA (a) 2Cu™ —
+2 0
Cu®*) 4 cu®} IrEwIdAA
+6
(b) 3MnO37)+4HM ——
+7 +4
2MnO; +MnO, + 2H,0} JAFHTIIH

+7 A +6
(c) 2KMnO,2 —2 5 K,MnO,,+

+4 0 !
MnO,+0,} .. SEAFYEA w8l &

+7 +2
(d) 2MnO;+3Mn**42H,0 —
+4
5MnO, +4H®}
159. g™ iR,

N, (9) +3H,(9)==2NH;(9)= forw

I8 faoeT 8 -
_d[N,] _1d[NH;]
M ~& "2 at

d[H,] _ d[NH;]
(2) 3 dt =2 dt

_1d[H,] _ 1dINH]
G) "37at 2 at

_dIN;] __ dINH;]
(4) ~ "t =2 dt

IR (1)

4

sifrar a1 397 9aR @

_dIN,]__1d[H,]__ 1dINH;]

dt 3 dt 2 dt

160. 98 Aifier /e G AT Faiiie @ieT ), &

(o)
- \CHS

(1) HsC

/0\ .

(2) Ph

/0\ .y

(3) H

/O\H

(4) Hs,C

IR (2)




T

161.

14

162.

I
T

163.

i ¥ GRS Solae g T SR W ORI o
F TRV T W YAIHS AN (3MIF) BAT, I
SRI& UICH & SHAT AEFT & 8l B8R

= # ¥ 98 O 99 =9 d9 9 8, B
(1) S

(3) TEgH SiferaTEs
(2)

N2

SO, (g) T =139 A9 78 2|

R T ERI, SMIFET & 20 AT s F forg
AEaF BSOS & Al St Gedr BRl

(2) 9o SRS
(4) A

(1) 30 (2) 40
(3) 10 (4) 20
(1)

TR T

N,(9)+3H,(9) = 2NH,(9)
20 A1 39 A & fow s
29 NH, — 39 H,

T 209 NH, — 3X22° =30 AT H,

350 K 991 159K | U A9 &1 Aok 3G, 381
Ta & ed A & IEa ¥ 20 gfawd w9 21 A9
T A FoIT O (Z) & G A g8 faseT
R

(1) Z <1 T FFTF I T &
(2) Z <1 T SRS 9 TR ®
(3) Z > 1T FFYF 9 T &
(4) 2> 1 T vt 997 W@ B
(1)

V,

o GERIGIAT U (2) =

Ve <V Z<

cTfTZ<1E, A T AT R F R T
1281 £ S ) ) ol 2 | xS

164. fa=1 afferar & et A Y 9@ 2

(1) @ <':H3 @) AN
CH

cH ,CH

OH
NC 0
QPN g I
/CH,-0-0-H
O—O—CH HC

| 3
o
(o] \CHs H;C - C 0O-0-H
o @
I (4)
CH,
,CH, I
CH\ H.C-C-0-0-H
CH,
LI 2, al
H,0
TG (A)
R
EESIENESIES]
OH
1
+H,C-C-CH, «—
165. A ffrar & forw

I
'd

166.

2Fe** (aq)+2l"(aq) —2Fe?* (aq)+1,(aq)

298 KR E2 ,=0.24 V 3| ¥ ffsrar &t a1
fisg oo (A,G°) B -

(fear T 2, SR fRiF F = 96500 C mol-)

(1) 46.32 kd mol”'  (2) 23.16 kJ mol-!
(3) -46.32 kd mol!  (4) —23.16 kJ mol!

(3)
AG® = —nF E®

cell

= -2 x 96500 x 0.24 J mol-"'

= - 46320 J mol-"

= - 46.32 kJ mol-"'
TG 31ae #, 300 KR U 9 29K & UH
g ey ew @ fav=g 0.1 L ¥ 0.25 L9F WK

w81 A9 g fRar @ e B

(fear =r & 1 forex AR =100 V)
(1) 254 (2) 304
(3) =304 (4) 5kJ

(3)




- Wirr =_Pext AV
= -2 bar x (0.25-0.1) L
=-2x0.15 L-bar
=-0.30 L-bar
=-0.30 x 100 J
=-30J
167. 1 % ¥ FHET I AGH =7
(1) GeX, (X = F, Cl, Br, 1), GeX, &I qo=1 & Al
R 7
(2) SnF, & vEfa smafe 2
(3) PbF, & iy gegdea 21
(4) SiCl, 3EFT ¥ SA-ATEeT B S B
I (3)
&4 PbF, T SnF, A& 950 & B 21

168. Ca(OH), & T &J< faewe &1 pH 921 Ca(OH),
&1 faeaer EEE (K) ®
(1) 0.125 x 10-15 (2) 0.5 x 10-1
(3) 0.5 x 10-15 (4) 0.25 x 10-10

IR (3)
®d Ca(OH), =—Ca?*" +20H"

pH=9 3 pOH=14-9=5

[OH]=105M
10°°
2
T Ky, = [Ca?*][OH )2

_(107° 5,2
- (157 o

=0.5x 1015

169. TIEINH A & WacH #, T H F R GoRAT
o g9 &7 ¥ el 87
(1) wrE=FT o

(3) A Sy

(4)

H-aFc ¥, SR U 0T 99 & 9§ ST B
170. U 3y faoem & o, 9 ooy 2

3 [Ca?] =

(2) e SR
(4) IR U
I
LG

(1) A, H=0RR T PR
(2) A, G =0FR TN PR
(3) A, S=ORR TN P

(4) A V£0RRTIN PR

mix

14

171.

14

172.

(1)

ey faeme & forg,
AH_. =0

AS, ;>0

AG <0

AV_ =0

I A IR FORAT e & forw wge fafer @
(1) 3= Tl fafer
(2) afFeee = fafer
(3) SenT fafer

(4) Femeh fafer

(4)

FAh fafer 1 ITNT ST FT IR FIRAT R FA
¥ frar s ® e Afcams oo AWifies @
EFEHT g 94 Ca(OH), & 4 forar & 21

Ca(HCO,), + Ca(OH), — 2CaCO, | + 2H,0

Mg(HCO,), + 2Ca(OH), — 2CaCO, | + Mg(OH), |
+2H,0

T TR H,0 T HF & fog sgwft &R &
(1) T OH- T F-

(2) T H,O* T H F*

(3) FHA: OH- T H,F*

(4) FE H,O 74T F-

(1)
oH® s &w
H20<
Hsoea'gﬁiawr
HF, H® s &1 @ e F© s wr 21 &
HF &7 Eg &R 21

Jalal ;

HF + HO = F + no®

I &R agw agw
&R S+




173. oy faoma & IR soenfug oA & eg geerar
T & HA BAT:

(1) (CHg);N > (CH,),NH > CH,NH,
(2) CHZNH, > (CH,),NH > (CH,),N
(3) (CH,4),NH > CH,NH, > (CH,),N
(4) (CHg4);N > CH,NH, > (CH,),NH

(3)

Sieia e ¥, Selegd e SRV g, faemaesa
oF (HseM) T2 BT arer foer, sfenfa @9
FT R IR Y e R B

14

SR ST&TT:
(CH,),NH > CH,NH, > (CH,),N
20 10 30
174. TTESMSTTCTiEEE 3 98t G B
O 0 O T 4°
1) 0—/Br—Br—B{=0 (2) 0=Br-Br-Br-0"
o I o o” 6_ o
o)
o, § 0 Oy 1 ,°
(3) 0=Br-Br-Br=0 (4) O=/Br—Br-B\r—0
o” I o o’ & Yo

IR (3)
BA 98 G A YER R
IR
O=Br-Br-Br=0

n
O O O

FIEEIRIIGCRIETIESS

175. fora Ry & ogrdt 3 9Radw omere Bhm?
(1) 39 &1 A9 ¥ Fedure
(2) 2H(9) — Hy(9)
(1) ST T AGIFROT

(4) =R 99 | T&F 19 H WK

IR (2)
BT * H,0(/)==H,0(v),AS>0
o g9 99 W 9 &1 R, AS>0
« B H 4G F TAUET AS > 0

*  2H(g) —> Hy(g), AS <0 (- An, < 0)

176. 3] Ferd Fera & oEr 9 & @ g
feuenivaes snfoaer edieT & A9 -3 82

(1) C, (2) Be,
(3) O, (@) N,
IR (1)

BA C,d A FEe fam e @
o182, 6*1s2, 6252, 6*2s2, M2p2 =n2p;

177. 9w Fie afdforar & fow afe a1 Femie ke, @
sffrar & 99% At W T & fow smawmew W=
(t) =@ sm far e

(1) t = 4.606/k
(3) t = 0.693/k

IR (1)
BT W Shife 9 FAadie A yeR B,

(2) t=2.303/k
(4) t = 6.909/k

_2.303, _[A]

t [Al,
sififRar 99% ot B 21

2.303 100
== log—

t 1

k

k

= —2’3;03 log102

2.303

k= x2log10

2.303 4.606
k k

t

178. fFod &g 9w s ?

(1) 0.1 M HCI =T 100 mL + 0.1 M NH,OH =T
200 mL

(2) 0.1 M HCI =T 100 mL + 0.1 M NaOH =1
100 mL

(3) 0.1 M NaOH =T 50 mL + 0.1 M CH,COOH =1
25 mL

(4) 0.1 M CH,COOH =T 100 mL + 0.1 M NaOH
%1 100 mL

IR (1)




(3)

1) HCI + NH,OH — NH,CI +H,0
g § 100 mL 200 mL 0
x0.1M x0.1M
=10 mmol =20 mmol
CIci | 0 10 mmol 10 mmol
T g I Bl
(2)
HCI + NaOH — NaCl + H,0
g7 § 100 mL 100 mL 0
x0.1M x0.1M
=10 mmol =10 mmol
e A 0 0 10 mmol
= IeMA faem=
3) CH,COOH + NaOH — CH,COONa + H,0
TR 25mL 50 mL 0
x0.1M x0.1M
=2.5 mmol =5 mmol
Cici ] 0 2.5 mmol 2.5 mmol

NaOH & &Rl I8 &Ry faea=

I &R IR 8l B
(4)
CH;COOH + NaOH — CH;COONa + H,O
g7 § 100 mL 100 mL 0
x0.1M x0.1M
=10 mmol =10mmol
e A (i} 0 10 mmol

|G T TATEE B )

TE &R T A B

%1 & ¥ PCI, ¥ T Td F9 &l Jedie:

(1) 3 P-Cl 3ma=1, FRela P-Cl 3=l & Jomm
¥ o B 2

(2) PCI, 3] sFffrRardiear 21

(3) 9 P P-CI 3Temer T T ¥ 120° F T
T g

(4) ? 37T P-C| 3TE=1 UF T& & 180° T HIT
T

I (2)

179.

180.

AT S IS : 240 pm
el aer e : 202 pm
(2) T

FAE e 9 @ B ® T TF FRU e
B 8 3 PO, frardiar a1y e 21

(3) g&r
Cl

(4) @& l:°> 180°
cl

T iR ¢FEF C 9 RURH AY [T ?1 uee
YRV FERfed (hcp) e S & @1 &FE
ey Rfaal & 75% 9% 3Ra ¥, AR @
{I}T%:

(1) C,A,

(2) C,A,

(3) C,A,

(4) C,A,

IR (1)

Td

O aQ
|

e HUEA (A) hcp¥ &, 31T U (A) S 4= 6

¢FEF (C) 75% chasid Rfea & 2, 3
¢FRF (C) T |

6x2
4

18_9

4 2

o 3 At w1 gF BN
CoAg = CoA,,

2

CoA, = CZA,
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