oINS
(+2e15: 3002)

JIZ A

AEAIZE: 2 A2 (10:00 ~ 12:00 am)
AMEE A 2001. 12. 20

0F
IS
fio

S
SIGNATURE:
st
(20pt) 1. LIS 2 HISASIIESE2 HWEXQ AIEY
(1) o322 O @)
(2) Relgte=: @
(8) EatA: (D @) ®
(4) BAMGIZ: D @)
(5) BllE: (D @
(6) 2A2LI0F: D @
(7) SHX (A= ANEEEH): D @ B ®@

0
i

Opt) 2. 2" SHAIE
&2 81=0l 1.84 21 95% &4ats 2|0l stlt.

(LH) Ol &Et g4b2 800 mL 201 S0 A= 1,000 mL E& SetA30 €10,
== 1,000 mL JtX] Jtotd 0.1 =22 &abs BHS IR 8H0HE,
ez Fg Mt &4t 21U E 2&otct.

(10pt) 3. LI STFASELHEU #EE Eat=A0 HHEAEIIE AIFLHO
et AISIHFEXIE Ol E0t0 Z4&0tH SAR0U S=AIAH HEE SFE22 1
ST S ZFot=0, 1301 15.2 pg/m’Y M 018 B sT2 HAISHe

(15pt) 4. OIS STFAIZELHE0 REE IS EJIE AELE =
AatstE2s =522 FH MFGH| fet Al HF EXIE 206 =10 UL US

101 A 2E2l RO B

k=
=
to

Ol
rz



Ex

Y f’ﬁ’ﬂ/’{

(10 pt) 5. SAIIZ= ANSLHUAM ] S0l F7otl=s HAE MHF & 24610
Fletot0l =28 U0 82 B =22 =8 00 &= E2t2 X018 &
HEHAE A=ctA2.

(5p) 6. 00| S0l RR5t= YIS BHINFE ALl G2t WHE M, 2 A
R ZIE AN SABEI, UX B0, R ST, SUEI L IS
Holl 2 S S0 2YZA e

HUX = A= o
GO, O4I1A Olcq &t

(20 pt) 7. CHDI2 SHAIELHN AFE FHO S RIIESR 552
2HED| 250l AEE A2 W LYl Tet AIZE MG, #EE
A0l T2t AIE S 20fl, OtHoll 01 AlS S0l Y HE5IEII=2E 2
ST E Harsiein SO OF2) FOIX BIEGIIIES R O H A0 i dhs
S22 MAIQ

(1) gatste ()

(2) 2 2LI0t ()

(3) HAAtEE ()



(Lt) %xme [ppm]
N EAS AR SN0l ol
=92 K|

V: MM 2e ol BissiZ2II==2& (m/)
Vs: AIZ2IJEA JSE (mL) (0°C, 760 mmHQg)

112x(a—b)xfx@
(ch Vs V. %1000 [ppm]
a2EAZ2 ANESEEH MH AF2SEN/10 F=ASHLIES MOl 2F (mL)
b: HHEEAIE 0 AFZSEHN/10 £=ASHLIES MOl 2F (mL)
f: N/10 o <Dt
V: 242 AW 2F 2 (mL)
Vs: AEXAI2IEA 2 (L)
0.001x 2 x 250
(2h) = x1,000 [ppm]
Vs
Al BEAEZ AlSEWUO E2 L
As: HE=WO| S22
Vs: AXAISIEAE (L)
(10 pt) 8. 2O Z2L2H ISR = BHIIJIA S0 2LI0IE A S Hs=sHOZ
Hes [ ASEeE A2LI0F E=EZ2H2 130°C (Al 20| HAXE MU ES
2SS0, 002 20 =0 1 LZ ot), CHAl E2LI0F S5Ol 0.5% =4t
Z2HOZ 11,0008 &8l&0tH L2LI0F E=HO = SO O] S Z2LIOF EEEH 1
mL = 0.001 mL NHj3 (0°C, 760 mmHg) 0l SHES: [, HES SAAD =0 RLAE

ct.

!
pa
gg



o|EAS
(2 S: 3269)

JIZ A

A& AIZE: 2 Al2F (9:00 ~ 11:00 am)
ANEEZ At 2001. 12. 16

H9:
SIGNATURE:
SHHH
(10 pt) 1. HEZ2E WEDE BIDIJIA U0 88S Sg2A (HCI, MW = 36.45)
ST E ZAGEHD| 250 MOILAICHARIOI =28 2 AIZSIRUCH AIRE
SAMBILIES U ELAH BA2 AZ 2HS HEE S0,
MOIQAICHATIOI 22 U} SATOIEURE RUOR LAHAIH 460 nm 0l A
EUCTE =XGIH Z2HE 5T = 16.9 ppm OIACH 0IE mg/m® Sl 2 HAtets
DS MAIL.
(40 pt) 2. 01 AFZ2E A BIESSE= BIDIDIADN ¢SS MU Jol oDl ofl
SIRE HAATE2 (NO + NO»)2 SEE ZHG= 2HoOZ2 WY
DHASHA OS2 LIZEWEICH0|0IRIH I HisllasZAHe A6
ALt

(1) S AE SHE ZSO|A OIS LIZE | ERICH0| 0101 S 2tEkG

NZE6HAI 2

(2) HE KOS ZSIAOIA Ofch 2t &
ANEES EAbtols HEsTE =
M%OFEP&' G2 HAME Mz HFHE SctA0l €5 EHE 2ol

HEHGHAIL.




(3) M HEU 2@PC= B2MAE HEMNS MESHDR &HCH 110°C A4 X
LEUA 2 Al SO AXAIZI EAMZEE 04514g= 1 LEE
SctADd0 €U 33X &F+E Jtot0 1 LI H == ot 0 &= 1
mL = 0°C, 760 mmHg OHlA £ mL NO, Ol tHSot=XIE HAGHAIR. &,
AMZE (KNOg)2 2Xt&2 101.11 OICH.

(4) B)0IA MEE HAZHE EEUS 3,8, 13, 18 mL A Het =0, 243
H=Cl=Z40l Met AIgott 400 nm OllA 222 S22 =5 =ZotS
0, Otchet 22 ZEEH=E &€= = UALE. =48 Nz %= #8E
N80 Tet XMelott SE&2=2 =8e 21, 0.440 0] 20 /Lt O
N2 HAttetE 5 USAS 0160 ppm @92 2EOIAL. H,
EHAE NS EH S|Mtle= 4, AT S2UEE= 1.2 L/min, Al THH

Al2t2 60 min Ol Ct.

C :T/—VxlOﬁ [ppm]

S
n: A8 NBEHO 5L,
Vi 2EA PEt BAMSHE (mL)

& STASEH0 A& A BHEdEIIE ASEEO et
|Z6t0 JtA D2 0IEJHIIE L Z 0lX2 s=5 ZEGH DA
SHCH AMESTHF 2SN 2 HHeZ MHFE AZE JtA AZ20tENHIZ



(20 pt) 4. 01 AR T Ol HIE2SE BHS = BHDIDtA LA ZEHE 2 DLI0tS)
TS IDIQADHAEYN AR OCHSHOR AHEORN 2ol AILEO|
=S F450 Y=XE BN BT

oledli=gAdge tiEd &0

Q

(1)

= MFSH| 2otA, &) AHB &S] H=0A It
L2 NSMHAHEXE X6t 1.6 L/min 2 EUSEEZ 40
£20 2 SCIGHRULE Ol [ 0.5% S&ER0I 50 mLA SHUE
HE AEoIRALE 0.5% S&ENR 265 mL E MZEoHAIL. &, S&
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0.001x 2 x 250

(Hint: Cy, [ppm] = V/QS x1,000, V, = 21E AIZ2 J122 (L).)

(20 pt) 5. O HAASHUA BHESZl= BIDOIDEA WO 2 E Satst28e s& S
S I

-

SHEEYHEC=Z BHo)| ?lotd, Hget A2 MFAEXE 2 A2 HFH+
HZSt1] 50 mL o Dotk (1 +9)JF 2l EES SWAIH U2 B

CtE 0.1 N =&SHLUEE (NaOH, MW = 40.0, 93%) 8422 ISt DX+ &Lt

(1) Zetet gatsts9

o
Olcl 28 224



It
g2 ZtA30 €2, 3 tot0d 2 IElat RS A
= |

Bl & (HSOgNH2) 2.25 g € 250 mL

A EFFED X8 20,
HIIM 25 mLE 2510 T2 Z2tA30 €D HEdC-HEa 22
SEXANAS 3~ 4 Y2 IIBIACH 012X 0.1 N 2ASHLIES gUo=
HEOIH 1 HIHE H At [, Otehel Al= AFE8tCt
Wxé
_ 250
V,uon X 0.00971
f:0.1N(BILES M| A}
W: ZI2IAS JHFEF (g)
Vieon : ZEO0IA AF28H 0.1 N 2ASHLIES M9 & (mL)
0.00971: 0.1 N &=AISILIES M 1 mL o HUj2Iar AEe (g)

Good luck on all your works.



COILEAES
(+2H5: 3259/3260)

JIZAIS
A& AIZE: 2 Al2F (9:00 ~ 11:00 am)
AMEE At 2003. 12. 13

Mod:
SIGNATURE:

Sy

(50 pt) 1. 252 Z2H HES = BHI10tA Ll E2E 22LI0F (NHg, MW =
17.03) s =5 Z2 &G 215t S HS ALES DX SHCEH A IEA N 28t
ol O QICHD JHE6t, 0.5% S&EH 50 mL Ol AIZE 1.5 L/min 2 £&2 30

JIM 25 mLE Flotl) ESH==F2R ANAISS E
0 J

AN Jtof & 0.1 N 24kl &2 422 LEFWHAIL
(2) (NOIA ZHE 0.1 N Zakol St BHS0HI0l 228 Nap,COz X2
gdas Alo2 HEGHAIR



Wx25

)

250
V, x0.0053

f =

(Ans.:

—-

1.328 g, Vo =25.2 mL 2t&H, 0.1 N

(4) W

ol

10

0.1 N
l= NH32

st

I, O SH AdlE2 3.5 mL AL 0.5% S4&&AH 50 mL O CH

0l 248 A2BAU SO

LHEHO AHE2 0.1 mL RALCH

00

V. 41,000 [ppm]

250

2.24x(a—b)x f x

Rr

IH

00

BEEAIZ 0l AFEE 0.1 N

b:
f:0.1 N

ar
ol
)

00

<
00

B 1 9FA LR Ol

=
—

(30 pt) 2. 0 ASSEHUA BHESE

ol

JU
10

-
1o

51 &0l
pH ©f &2

MU= Ot

A
—

MAIL.

=
= —

t10 0.4%

o

= BIOIAH0 =

OH
=

(2) H= 8.4 mg Ol CH

L

P

FHUHES X 400 mL &t S

A

AL
e



JFStCH 040101 S+ (1+1)S Jtotd BE pHE ZEe s 1L

SSESctAI0 SO0 2FHo2 TMNXA HSCH Ol A M=t
HsH=S9s 1 mL FHAS 30 JIMEHZ Z pl 2 H=0

HYBH=KIE ZHGIAIR. &, EEXAS JHEGHL, HiEso 2Xtale

0.25
0.2 |
3 ,
g 015+
LH
70 ,
W01
0.05 +
0 o

5 6 7 8 9 10

ol ?lot 40 mL 2 S=+=Z0ll

Z
tS, 0OI2 200 mL EE=ctA30 SI11, 10mL &

2SN )2 JIGtH pH & =& &t J0l CHAl 25 HS
Jtotd 200 mL It & =5 ot CH HII0IA 10 mL & F o 50 mL 2
SElOH Al 200 €20 4-0t01 % CHEITI 2l S 2 mL 2 HI2IAICtS 2 &
EH2mLE =MUZ et TS =20l X =0l SEEE =FHoIUL. 0Ol
FAE ANIEBHU SZEIH0.122 0111, 0.4% =LSHLIEE EH O



puy

Jb0.002 FTHE

¥e
OF2HOll Z=0f

=
=

5 Al2t2 12.5 min OIC}.

0.8 L/min, AlZ TH

L [ppm]

C=aV
V

| ZHE (mL)

ol
(@]

00
4

H

00
4
IH

F (L) (0°C, 760 mmHg)

BH 210k A LH Ol

—
—

[

=
= I

(20 pt) 3. 1 HAZFHOIA BH

Ul

S

t1) 50 mL 2] taksha= A

25

il

& (NaOH, MW = 40.0, 93%) 8do=2

SHLIE

t

</

HAM= 0.1 N ==

2d0 A=, A 0l=E M

Jl ?1o

FAIL.

A =
=0

& GIAIAIOTE Ol A

I

=
=}

(2)

S
ok

i0)

K1

ol
)

00

_

</

ol

HIIM 25 mL E =5

i0J

M, Ofchel A= AIE

Arg

tOd 21 SOtE Al

ZSIPSKe)

W><25

250
Vuon % 0.00971

f



10
>
2
>
o
(@]
(&)
«©
N
&
b
njo
S
z
QJ
>
ro

u
w

1o

gl

e

o

F=2 32.07 014,

HEUA A2E 0.1 N =MSHLES SN 252 2F 24 mL OICH.

Good luck on all your work.



COILEAES
(+B5: 3270/3271)

JILAE
AEAIZE: 2 A2} (4:00 ~ 6:00 pm)
AME L X 2004, 12. 18

A OF-
O O

SIGNATURE:

=k

(SHHAE 150 2HEOIA Jot= SRS HEGIH Eot2 ZHETNAIR)

(40 pt) 1. 01 ASSEHUAM BHSZ= BHIIJIAIF HSS MLEIT A0l OO0l
grE 2AutsE (NO+NOp)el s Z8ols $EeZ Iy
STANESHUM OtASHR LIZEWECH0I02IE ) Hsll=EMHES RE6H
ULt

—~
—_
~

09
0z
13
un
Of
=
x
_C'D_
e
ot
o
O
I
um
=
um
E
(W
=
(@]
o
%
0]
v
J
ol

> 90
M >
ol
=
0]

(2) ™ XIS ZSIAL0IA Otehi2t 22 AMSIHFEXE AFS0HH o™
AGEC EA4oE tHESsEE SEotJA &l HsU=Sd8S
AMESLE, G2 HEAIE Alg MFAE S24A30 €2 S+HME 20
HEHGHAIL.

— 2 == E
LE0A S 2 AlIZE SO AXAIZE



ZotA30 2D 3K SRAE JH6t0 1 LIt SIS GHUCH 0] EEY 1
mL & 0°C, 760 mmHg Ol & mL NO, 0l CHS8H=XIZ HABHAIR. &,
A4S (KNOs)Q 2R 101.11 0ICH,

(4) (Q)OIA HEES ZA2LE EFZUS 3,8, 13, 18 mL & F3H 20, 2422
Hi=ClsZ Aol Cat Al 5H0r 400 nm OIN 24210l EREE SHEIUS
O, OF2HOH 22 ZYHS HS 4 UYLHL EAHE AE BUS #EE
AE 0 et Melotol SRES SFE 2Dt 0.440 0l 2OIFCH O
NES BAMEE ST OSAS 012610 ppm B2 ZHIAIR. ©,
SAE ANSEUC S|AHSE 4, A EASEE 1.2 Umin, AIZ W

Al2t2 60 min Ol Ct.

O
I

ﬂxlo(a [opm]
Vs




pafs

i0J

ol
RO
ol

H
Oh
oy
v
00

SLIOF (NHz, MW

o

o
I 250 mL Ot S &= BFUCH

LHOI & ==
50mL Ol AIZE 1.5 L/min & £&£2 30

A

—/

b 21 It
OH

—

—

250 mL

=

=

ot1l, 0.5% S4&HE
0il, Ol

(¢}

H

SiCt Jt&E

off It

3

(50 pt) 3. 2 S22 =2H HEL
=

17.03)

m

<

!
0
K

—_

Ol A

0l

ot:d, 1

HI1

110
<J

t

Al

250 mL 2
, 0l 25 mLE Fot B2

| AOtE

ot

tO4 250

== Jio
F2 XAl

i

=

30 €

A

=ct

(=
S

=)

sSWg2=2

=

GK
ol
or

ol

H=

st tt=3
=0l 0.1 N

cC=
4/

mL J} &

FRAC L e

(¢}

Ve mL It

()

=

98.09)
Z LIEIHHAIR.

AHH2S04, MW

MOl FMO| A HMOR

Al

StA
o

0

M2 It

=

[e]

010

N82C03

o

(2) (1)A

OF HAOIAIR.

<
ol
a0

-

00

FAIL.

)

W x 25
250
V. x0.0053

f

(Ans.:

OtAI 2.

ot (HE A

ar
ol
)

010

—_

<

e

i0f0

1.328 g, Ve =25.2 mL ct&H, 0.1 N

(4) W



ol

o)

0.1 N

st

I, O SH AHIE2 3.5 mL AL 0.5% S&SAH 50 mL O CH

l= NH32

0l 248 A2BAU SO

LHEHO AHlE2 0.1 mL RALH

00

V. %1000 [ppm]

250

2.24x(a—-b)x f x

Rr

IH

00

BEEAIZ 0l AFEE 0.1 N

b:
f:0.1 N

ar
ol
)

00

<
00

(20 pt) 4. Ct

OF

Yy

ot= 2

tO4 OF

1o

040

At

i

(Ice Bath)

KA
0l0
ol

| & X0l A

RF
=

H

INE=

Ok
10}
<
00

JU

Gl ODTC

=

&) Ok
T+ S

5 014018 2/

(Hint: DDTC &% £ pH

Good luck on all your work.



IIREAE

(=ZBS: 2791)

JILAIE Open Books, Notes and All Materials
If someone or you all want to use an Internet search, that is

okay.

AEAIZE: 2 Al2F (1:00 ~ 3:00 pm)
AMEL X 20068 12 & 15 Y

ZET
SIGNATURE:

Siga

(20 pt) 1. HOI12Z SEAIEHEUHAN= HA & 3stEtE SOl
HHEC= tHEJIA S SatsA (HCHE 246t FAIE@E2=Z

MO AICHM KOl =28 S # 80t AL, Oteltil =0&l 1182 0[E flet
NEHHEXC 2HdEE 20HF10 UL

(1) 22 FEZUAN HEHA 2

(2) "E"0 €2 E==ME



i
Ok

I

10

i

B (OFE21)eIdl, O Al

s}
)
o

Al

A DI

I
o
RO
A
i

H0

o]
4
<+
110}
&0

BH 210k A LH Ol

—
—

[

=
= I

(30 pt) 2. 1 AFSSEHOIA BH

S
ok

oD

ol

JI

o
o

MU= Jtatol &0l

A
—

MAIL.

=
=

o
A

EH
=]

t1) 0.4%

o

=
=

H= HI0IH0|

(2) H= 8.4 mg Ofl CH

LIES &% 400 mL & &

ool0l &S

sd=ch

ol

<

t & pH 2

to
H

F(1+1)2

.
30 sI110 =

JtetCt.

A Hlz=et

]
Ol JIM&AEHE £ pl 2 H= Ol

£ HHDX H2C. Ol

OH O

=
=}

A

XE Z280otAL.
CsHsOH Ol Ct.

S0l & 510

tOd S A -0l et X2let

o

R

O
Rr

—_

uJ
ol
)

KK
H
Hi
E]

53
ou

ol
e

n0
A0

0l
Al



0.2

0.25 T
0.05 +

o 0 o i
3 (LI mw A 3
— K0 o 4 S
S 1 — ﬁ& 33 ALl ~
g of ¥ o1 & i oo Moo 3
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of — w woF W oW E < "
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MW NI oy © < UWOE R
i N B ol
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H o % 882 0 c I 9 — _ o
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W o5 & of H oy D 5 ¥ =< = =S
e L B A g
10 ol W 5 ) Kk = > 0
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= o) © £ W i 0 S R =
3 K of o < M o & -
- (@) —_— _
I R 3 8= E < 5 K =
L =T =T UL A=
~ M K 6 m I WO T o
5 < U A~ Ok MWW S oS

=2 (L) (0°C, 760 mmHg)

A

raEWNE=}

V!



ZECZRH WSS = BHDIOtA Lol &xE 22LI0H (NHz, MW =

(50 pt) 3.
17.03) s ZH0ol)| fot SSEAEHS AI20H DX SHCE. AP DJEA O 2 8t
SR SICHD JHAGHED, 0.56% SMESH 50 MLl AIZEE 1.5 L/min 8 £E£2 30

JIM 25 mLE Flot) ESH==F2R ANAISS E
0 LD

(2) (1)0IA L& 0.1 N ZAto Sk BHE6H)[0 2 28 Na,CO3 MO
Chets Ao 22 HEGAIL
(3) ()W (2)22E 0.1 N EME29Ho| AT} (f)E H LS| Rst AsS SEGHAIL
W 22
(Ans.: fzi)
V, x0.0053

(4) W=1.328g, Vc=25.2mLctH, 0.1 N &M At ()E HATHAIL.



V. %1000 [ppm]

250

2.24x(a—-b)x f x

Rr

IH

BIEAIS 0l AtE S

b:

ar
ol
)

0l

<
00

f:0.1 N

Good luck on all your work.



2818 & 2819)

2.

(2

Open Books, Notes and Materials

AE A2 4:00 ~ 5:50 pm)
AMELX: 2006 B 12 & 15

SIGNATURE:

ow & M nNo@ B oo F
2 o g O = Qo F S
= =y 3 DN R
ey "w=oD
Z ~ oT 83 o N K @M &
I = L TS Koo OF '© %
S Y EDyw @~
J o5 Sy _ w2
o0 o) - S S T =z < ol
o = o T e | @_ne ._.ma
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o0 1o = m mﬁUu ) <| MI_M_ o K0
= @ = A_ Al ﬁw |ﬂD| o oo™
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) —J 28] A + .FO S
m € mp = S
A_ il S N .__Al._ ™ Eo | => -
-~ 1 n0 —= |
~N T 3 00 m <] 83
™ gl al >~ E wv O o=
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5 F S 5 W 5 0o 2
T o= o o0 y =2 g W
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Vom0 z W Wy =
O’ K W - 2 U
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I T oF OF E 3

. 5 »® ~ W o =

il o m s S =

ol L o= W E T

FAIL.

N82003
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=

Z LIEIHLHAI2.
ot | Gil

0

M2 It

=

Al
(2) (A €H& 0.1 N



Wx25

)

250
V, x0.0053

f =

(Ans.:

—-

1.328 g, Vo =25.2 mL 2t&H, 0.1 N

(4) W

ol

10

0.1 N

=

0.5% S&E9 50 mL Ol TH

M, O ES2H AHlE=2 3.5 mL ALt

o SHA= NHz2

=
o

040
4

0{0
i
IH

0.1 mL AC}.

0l
0

X

o]
==
o

0i0
</
0

SO o410

BHOIDIADE =S MU

i
—

(20 pt) 2. A MASHOUAM BIEE

110°C A =X

ot

o
T

% 2 AR

Ol A

L=

4 1 LIF &
mL NO-0ll CHS

o

1 3x SFEFE It

=
=]

SctA 30

t=XIE H&GHAI2. &,

o

0°C, 760 mmHg OIA &

mL =

2 101.11 OICH.

n0

(KNO3)2l & Xt

ol
Al

=)
oF

(2) A K

Tl
KO

ol

IH

Ol

OtAlL2. E

&0 BLCE.
C= 1.2 Umin, Al

t, 0.440 0|

ot

el

(et

A0l

=
=

XH

=
sl

ol
—

o]

IH

Al2t2 60 min Ol Ct.
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Good luck on all your work.



oINS
(4P 5: 2807 & 2808)

JILAIE Open Books, Notes and Materials

A& AIZ2E: 5:00 ~ 6:50 pm
ANE LA 2007 H 12 & 14 &

Y
SIGNATURE:
gl
(20 pt) 1. O™ HAZBHUA BHSE= BHOIJIA WOl ZeE A2 5552
Yoz ZAolI| otod, MES A2 WHAEXNE A= A2 W3 70l
HAEGILD 50 mL o WAtstA= (1 +9)J &2l E4YUS SHAAH EMCOZ OHE
ChS 0.1 N £=4&3HLEEE (NaOH, MW = 40.0, 93%) EHo 2 B A GH DA SHL.
(1) H&tst 2Al20 =2 )| /M= 0.1 N AT LUEE S8HO| AIIE
Olel 28 & 2240| A=, D 0IKRE M=5HAL
(2) EA&FHIAIAOIEHAA 20l A8t AU2lal (HSO3NH,) 2.25 g & 250 mL
22 Z2tA30 €0, 3X SFLE Dot Z0i2Ia 2Hs HES =0,

SgXAISS 3

-~ =]
HESIH 1O SIHE Hared

i
HIIM 25 mL E =
4
A

A

=

|

0.1 N ={SUHES EHe=Z
st

Vion © DEOIA AFZSH 0.1 N SASILES 829/ 2 (mL)
0.00971: 0.1 N £=AISILIES M 1 mL o A1IF21AF A EEF (g)

? A0A 0.00971 1t f
YA A28 0.1 N =MSHLES SRS 22 2F 24 mL OICH.



MW =

SHE LA 2 &t

At etCt.

0.5% S&EH 50 mLOl AIZE 1.5 L/min2 £&2 30

, O

ni
b 250 mL Jt & == otRALCH.

LHoll &= 22LI0F (NHs,

A

BH 21Dt

—

—

cC
250 mL

s
= I

=

=

ot

PSS
o

HOt &G Ot

(50 pt) 2. 2£22FH i
0

o

gt

10

00

t4 250

1o

It

ol
1]

21

SctA 0

Eo_t
, HIIM 26 mL E Flotld B

al

o

il

H=

=2
=

mL It &&= st T

Ve mL Jtot G L 42

()

=

HH2SO4, MW = 98.09)

Fa

=
>

Ko
un

-

B3

10

i

MO BMOR
0.1 N

=
(=

AH0|

Z UEHHAIL.

0l

ol
0

e

00

Ol

—_

<
00

KJ

1o

H

AHMZ Ot

tAIL.

o

b

N82003
&l

3

(i

ot (HE A

e
o of of

=
S

)
3

otJ1 0
&

W x 25
(Ans.: f = 250

V, x0.0053

0.1 N =

25.2 mL ct&H,

AOZ HBOHAIRL.
1.328 g, V¢

(3) (1) (2)22H 0.1 N

(2) (A €H& 0.1 N

(4) W

ol

10

HE NZEH S0A 80 mL
I, Ol M AHIE2 3.5 mL AL

IH

0.1 N

F

—

S

0.5% S4&ER 50 mL Ol T

Holl SHUE NHz2

[e]

010
A

00
L
IH

0.1 mL ALk

0l
0

<

o)
=
(@]

00
<J
)



BHOTIHA LR O

| —

—

(30 pt) 3. HH ASBEHOUA HBHEE

S v Jy X - w Z o A
o 3 TS S o o~ Koo o 7
_ 00 = = =3 K K o
P_ = N o m_m I =] -
=< o _.Am_u 5 o O = ol _ =
N o xr B o7 > o
o = = K~ 3 o) = A -

:A; ile) __A_.O JIO (@) 3. -~ m-M
= o Rl = + K = T
= & R S W Ko om (TS
o < K a g o 0RO
0o oy S S MW o A KT

= O_ =) 3 _H_TM = 1o =5
1o S o T D zo oo
I - md T g R = U
I3 o RA S = o
o 0 = o Jo zroz O zp 0D
< = T o= N U
oo H P %Hn < 3
o = ol o e ] RO g0
W M ;__H_ = 80 = 0] RO i M0 =
o © on! 3 . I Wo
oy % iy %W g G D
Wz o o o E X ¥w o A=
wm s 8 < = o Y 4o = H 1o
oL = 3 -2 . 2 E = 0| RO

<t 2 <) N 10 S )
._.__.—_ v _.=_=_ — o RI x__. U
— R B S zr 3 W — RO — T3
= o _ oF 00 ! ! =
= = W O s 5 o : RET)
Ko X = @ w ~ m 3 wm 9 oy ™o

A < U 3 < < S ar X
<l W e o I . om KU T ko oz W0
N o T 0 BB B Q H o=
= W T R I BT Y mog ol
5 R O<HORM g <+~ W 3 8 O g c
= S )



& 0l
10 mL <

=
=

=11,

t4 40 mL <

=0

A

200 mL E&g=dt

=

=

Ol

P

=2}
=,

=)

0.25 ¢
0.1 +
0.05 +
H =
Ct

0

LUl
LK

A

BH 21Dt

0

H 50 mL 2

2 mL 2 HI2IAICHSIZ S

0

=
T

=

=

10 mL

O D1 il A

Jtotd 200 mL Jb &&= otRL.
clObH AlE

o
TT

10

IH

o =
[=1r=>)

2mLE =MXUZ Jtet Ch

=2 OH
S

0.4%
LH Ol

It
. O 282 Al

el

o

ol
=
(@]

00
4

00
&
IH

t= Ml

INike)

=
—

= X 0H
oS

0.122 0|1,

H

Jb 0.002 UCHE

Ju

| AlI2t2 12.5 min O|C}.

L [ppm]

=
T

C:Z:'lV

0.8 L/min, AlZ XH

Ho| XA (mL)

[e]

00
4

040
X0
I

¢ (L) (0°C, 760 mmHg)

Good luck on all your work.



oINS
(£E1S: 3476 & 3477)

JILAIE Closed Books, Notes and Materials

AEAIZE 11:00 ~ 12:50 pm
ANEZA: 2008 F 12 8 13 &

(10pt) 1. Ct2 2 S 30l LHGHH 2+d] S HGHAI 2.
(1) <cltictel IIQESEAE-N Jls=E <HsCsZ4ag>n 0=

EPA 2| <Jacobs—Hochheiser method>2t2] =2 XI0|&E = J|=03lAI2.

(2) =25 SUA HEZ = BEtA 529 A 4852 (NO + NO, = NOK <
sEE OrHEdE LIZENEdCoIoIE>ez2 ZFotA & [,

SH (a) "BMNSES 2F EMOINAN S0 SAHA ZBA0I2O=2
BHE" OS (b) "0l ZA0I2E 2LSEOAS ALZ0I0 OtE AR 2

=
RSt 27 A8 ANASS Jtoll ZAMAH EZBEE FSHEHO. Ol
o

(20 pt) 2. OIE IAZHOUM B BIOITIA Lol Zate 24520 S5
ZHEYYOS 2HGI| o0, MBS A2 WANKE SOl A2 MHT
1510 50 mL O Deraad (1 +9)h €2 U SHAA BUO= BiE
CHS 0.1 N 24 3ILES (NaOH, MW = 40.0, 93%) % O=& M5/ DXt &LL.

(N a=s goio| o)t

=t5t gotstE0 s&E 2| fIciA = 0.
Olcl 28 22490l JA=dl, SIHol thet

0_>d—s
10

(2) & OIAIAOIE A =

s 224230 €

J 8}04 /\*MFDU\F 90“2 N Zgt S0,
U HEdE=-HEd =2=F

|
SEAASZE 3 ~ 4 = JiotRLE 0= 0.1 N FASHUES SULZ
Aot 1 SOtE Al M, ot 4= AtsSetL.

Xi
¢ 250




- RH0A AL

0.00971: 0.1 N

VNaOH

TmL2 &1t

OH
=

=
[=)

=

? A0lA 0.00971 1t f &= HLGHAIL.

. S 8 =Atg2 32.07 01,

&2 2 24 mL Ol LY.

OH O
= =

LIEE &

)

s

o
if
<

T

RO
Rr

BH212FA LH O

—
—

E=

(20 pt) 3. HE AASFHOIA Y

0.4%

t2

ot=

tHs
400 mL &

(1) Hs= 84 mg O

=2 OH
S

LHES

Ct.

0}

s

A
(s

(1+1)

3

<
30

o4 210l

F

__o._

It

ul o s ol
XAl

JIMAEZ Z

Ol

OF

ol

-
1o

RF

ol
040
KK
H
Hi
E]

0l

CsHsOH Ol Ct.

Ol IH& 510

=3
-

o SEAIE-E0 et Xelst

e}

=
=

Mo 2

A

I

[
[

ol
KK
I
Hi
=

53
ou

ol
X
0
A0
ol
Al



3 0f

B

=
=

t4 40 mL <

(¢}

o
T

kel )

0.25 T
0.2 &
0.05 +

H=

BHO1DOFA LK

of OU o M S of m J
o . 3 WU .
E W E W DoM W 3
ol s & Y £
S _ B =z © m 9 =)
= _ 5 R oy M =
EIRR- I A
~ =" omw oS 4o
og Ok I I S <) I3
_ w4 g oM kR Ll
S RIE -, K O =
:.,_ _.A._ o R M/_. = < ol
< - ¥ S 2B o
I —~ R o 3
L = = o= x 0w e
L oos @ 8o A W
oo m n =2 _ o I < =
o & W 1o Hoor © Eo =
m%.@ﬁ%Aam o K
) KO — £ o1
cWH Ay WS b g
N o+ 10 = O = I o i 0
Sy lw o 2o ' T o
______._ . =Iﬁ <t ﬁm e o ﬂnw s S |lm —
s < U ~ Mg D o) = =
B om o omom S =< — S o
wae « 'm0 C R Sl 5 ¥
i N — 2 o ; > 0
5 0 N sz o sl oz ° S
B 2o o o oy —
vl o E g w g 5 = @) s =
oo o= MM Sz S
- O —J < A“y
“ 73 Y ® E = 2
mw I S 5 N W W s S
WM oK o m I WM T o
T WA O W WM S o

=2 (L) (0°C, 760 mmHg)

A

raEWNE=}

V!



BHOIOLA LHOI &2 G324 (HCI, MW = 36.45)

MOl 2 Al @H&FRI O]

INE:

—
—

E=

SZFH tH

il

(10 pt) 4.

ot

o
T

KOl
MOI2AICHAKIOl=2 SHU SAMMO0IEZ2Es EXHSZ

oI

RO
!

i
Ho

o

[e]

010

HLIES

10y
</
X8

HAIH 460 nm Ol A

—/

g
=1 N

JU
I9)

—_

mg/m° St 2 H &

E= 16.9 ppm OIRULCE. Ol

| S—
_=
[==}

3

i
Z &8l

v

o)
KT
i

X
S

70
0D

N2,

3]

K0

HE

BH 212t LH Ol

—
—

[

=
= I

5. 0™ A& ASZ2FH i

(40 pt)

KK

o
KK

15

HAS0A JHE

&I A ES

ot

(1) 2488 22U0 AIEE MHASGI 2

£ 40

H

oJ
0|0

Ol

tD 1.6 L/min

QlotRALt. Ol M 0.5% S4&&AH0l 50 mL

1o
K

A
=

i
I
KO
s
=4

A

0l
oK

-

ol

K

i0J
oD
Rr

Ju
o3
Ul
=

o

4
Ul0

—_

oJ

tHo

_

I

0J

NI ZEOHAI 2.

=
=

0.5% =4&HEH 265 mL

(HsBOg)Sl =Xt 61.83 0ILCH.
(2) 0°C, 760 mmHg OIA 0.01 mL NHz Ol &Sdte & 10 mL 22LI0t

FALH.

1o

Jio
iy

-

ol

—_

</
)

3|

A =20l HAXZA

=
j[u—

AL 2

2f 0.418 O RULH.
((NH4)2S04, MW = 132.15)2 &I 1 ml 2LI0F EEAH0I 1 mL

(H,

FAI2.

110

P [

ol

[e]

H

J
10
00
<0

P

NH 3 01l

ol
X
il

ANZ2H 3 4

b0

10

IH

i0J
oD

ol

110

[l

FSAEULHE

11

©Z H=sUO0IEZ

.

10

e



0.107 OIALCH.

1.213,
OtAI L.

2D
=/

X

0.001x 2 x 250

2HE NS TIAEE(L).)

x1,000, Vs

AS
Vs

(Hint: C\y,, [ppm]

Good luck on all your work.



oINS
(£2P5: 7341 & 7342)

Il Al Open Books, Notes and Materials

0o

A& AIZ2E: 5:00 ~ 6:50 pm
ANEL A 2009 12 & 15 L

(30 pt) 1. Ct= 2 220/l THEHK 2+2t5| A HBHAI2. (BFE Al 100 Xt OILHZ DI=&)
(1) A, B, C, D, E5IMZIb 22 50 mL % 0.01N ZAHHIE M2 AIZEHD A

s M, Ol X MY

(2) [NOs] = 70 ppm, [NO] = 1,330 ppm, [SO,] = 250 ppm, [0,] = 13%,
[HoO] = 4%, [NHz] = 500 ppm 0 &=M& 2iez Hage -

BHE 2 0IA NHz2l BiE=sE=2 Z280ot)| ?let AIZMFEE

(30 pt) 2. 2S2ZRH HHED= BHII0tA WO &sE 22LI0F (NHs, MW =
ZZolJ)| ?lot SAHEZYHES ArEot DA+ &tCh AE AN 2f st

oiJF AT JHEGHLD, 0.5% SAEX 50 mL Ol AIRE 1.5 L/min 2 £&2 30

min SOt MAS 20, 0/ 250 mL BFZAI0N E) E4YS 54902
Ol2] B WOIA 88t CHS E4%S J15H0) ML 250 mL Ot &I = &t CH
& 01 N &S It HAGHI SI5H0l, D20IM 26| L2Al2



Ol 0.1 N

ot ALt

EN

40| 2 A0

otAIL.

</

Al

Al
Al

o[
0

.

0o

o)
=
(@]

010
Mo
Wi

<
wJ
<F

OF

akK

</
o0

otAI L.

o)

ol

10

0.1 N
NH;z 2|

=

0.5% S&E9 50 mL Ol TH

M, O ES2H AHlE=2 3.5 mL ALt

I

o SHA
25.2 mL & Jt&E &L,

=
(]

040
4

0{0
i
IH

0.1 mL QICt.
, (DO W

0l
0

X

o]
==
o

0i0
</
0

1.328 g, V.=

i
—

OfAl2. tt

29 X
=2 o

| S— =
o

S0l o J1o

b d=s ML

BH D1 9F A

—
—

E=

(20 pt) 3. Oicd AHZSHOA HH

110°C A=

ot

otJl %

S

HE A

=
—

I
[l

al
<)
R

1
A

od

70

Kl
&g

4

0
A0

% 2 AR

Ol A

=

=X E HbtotAlL. EF,

= mL NO.0ll CHSol

0°C, 760 mmHg 0l A

mL =

2 101.11 OICH.

n0

(KNO3)2l Xt

o
Al

=)
g

_

(2) oA K

ol
B3
16}
RO
KIr

i

70
oD

F_gl

22
/| =/

FO4 400 nm Ol A

g0

AHE O ek Al

IsCl=&

IH

0
KO

ol

IH

=
T

XH

=

= 1.2 Umin, Al

ol
—

ol

IH

Al2t2 60 min Ol Ct.



(ne) TRE

20

15

10

RE

OtAIL.

MO
= o

Good luck on all your work.



oINS
(£2P15: 3656 & 3657)

JIZ DA (70 & 2t JI&E)

AEAIZE: 2 A2 (10:00 ~ 11:50 am)

ANE LR 2010. 12. 18 (E)

Mo

SIGNATURE:

Sy

(40 pt) 1. G2 & S3S0ll 23| ESHAIL

(1) CHOI LHOIA S AIETHA Al AIZTHAE X E = 23

i
Ny
0
ol
rr
=)
30

(2) SDL0ll ThHet B2l & Ol

eiCtoloterggol 2gt &

PEE0EE

rig
[0
-

(3) OteA

PNN=;]

(4) THOl LHOIA S Al XS Al EJIZ2E Y

St

SFH BEE= BiJorA Lol 8

K%

N
io
[]9
for

O
—
S~—"
N

(10
SEE  ZFGH SIS0 MOIQAIMRIOI=E2-ES  AESHALL  AIES
SUSHLEE  EM0  E2AH 248 AR %S Mz =0,
WOIAICHATRIOI =2 SHL SAROIEARE SHOZ LMAIHA 460 nm Ol A
EZTE =ToI0 2FE sE= 16.9 ppm OIACH 01 mg/m® SRIZ A &t5ts
UHE ML

=2 (HCI, MW = 36.45)



BH 210k A LH Ol

—
—

[

=
= I

(20 pt) 3. 1 &S S EHOIA BH

0.4%

1)

(1) H= 8.4 mg Ol

400 mL <

=2 OH
S

LIES

Ct.

ol

<

&

(1+1)

3

<J
a0

o4 210l

F

__o._

It

| = O
N

ul 2

o
=

JIH&ER =2

320l

ol

-
1o

RE

ol
040
KK
H
Hi
E]

CsHsOH Ol Ct.

HE 510
[, OtcH <2t

S0 1

tO S AEEN Tt Melst

e}

RF

O
Rr

—_

uJ
ol
)

KK
H
Hi
E]

=)
=

ZEE 2HoU

o

H5H0 I AIE %o

53
ou

ol
7
0
A0
ol
Al

0.25 7

0.2 &

0.05 +

I (mL)

& 0f

=
=

t4 40 mL <

=0

P

=2

A W

BH 21Dt

9

S, 10 mL

A

200 mL E&g=dt

=
=

Ol

LS,



i 50 mL 2

0

=
=

=

=

10 mL

04 1 01l A

td 200 mL Jb & == oL

(¢}

ot

[l

clObH AIS

o
TT

ks

It
. O EAE Al

3

(i

IS

=AMU=Z It

=

=

2 mL

=2 0H
S 4

OH O]

=
[=)

HLIES

=)
t= Hl

3

A
_I_/ll

0.4%
LH Ol

¥e

oD

ol
=
(@]

010
i

00
g
IH

INike)

=
—

= X 0H
oS

0.122 0|1,

H

Jb 0.002 UCHE

Ju

| AlI2t2 12.5 min O|C}.

L [ppm]

=

=
a: UM et

C=aV

0.8 L/min, AlZ TH

| ZHE (mL)
=2 (L) (0°C, 760 mmHg)

Ol

00
n

OH

040
i
IH

A

Vi A5 AZ0t

Good luck on all your work.



oINS
(+24915: 3337 & 3338)

JIZ AL (90 & 2HE JIE)

AEAIZE: 2 AlI2F (5:00 ~ 6:50 pm)
ANEL X 2011, 12. 19 ()

Ao

SIGNATURE:

St

(40 pt) 1. T+ 2t 230 2A2+5| LEHAIR

(2) GOl LHOIA 2 AISTHE Al OIS SEAZEHH #EE ASHHAXE

UGN Ot Z28E Y ASHHXE0 305 =012 A=01 U= M

=55t A2 F S K

(3) A2 E((NH4)2S04, MW = 132.15)E ALESHH 1 ml S 2LI0F EFE X0

1 mL NHz0l &f&ote SN MY

(4) =20l HAEE ELZS(KNOs, MW =101.11) 0.4514 g & 8& SetA 30
£ Ol 2R 1 mLE FHIU=S M,

=
23X SFFE JOH 1 LI HES 8 =
C

H=5t= NO»2l mL (& 0°C, 760 mmHg @2 JI&)



LH Ol

A

BH 21 Dt

—

—

c

>
= I

OlE SHAZHOA b

(20 pt) 2.

= U | ,
T & e = M MW
T o o IOl o , __
- _ =3 - . -~ _L|
= 0l ol ST £ 0lo W_ = fo]
w o WHIZ Eo 3 z @
= W o o ® 5 1o 50 X0 o S =
5 & 10 Qo Ul wl o I =0 S < 3
o= R e T = o o O S5 2R
g = K < 00w on 3l = - T X0
H0 T . o= 3 o w2 S <
i M z dJ = < i BT IS = E S
=z w2 S a8 =z0 U Ry N o O
ko D of ® =T 0l i u o0 iod
i 0l0 L - 5 E — of
= W 3 205 2 = ™ Ui o s W o=
o 45 mow - & =i = 50 ok 4
w Noo R (s ol 5 - oo 3 PR w10
= 2 s o ~om oo < 0|33 z Z g 5 = o
.~ o N m AN - of N|o W S — ol O._ °© = <
[N o< O = x| % CRRSE=t R0 of 00 =
o, Kopgp WO S = |2 W g @ B = o <l g
Doz Aok DR E ugwy U cowo A 2
2 T H o © 0 oll e A =g < 1o} E= I
6 < O o = < 9 = <] o
ok < S K0 . ® D0 < F < S - o T
= - [ = 5l R0 O " SRS o
_ = X <~ = o) RO © W)
~ — T z = o - sl z 3
5 I W = Xow v W Z =3 R4 " - L
= o 3 ~ ;X > ; 5 @&
oAU S o @ oq < 3 3 = 5 ° - oo
Al oT S MEw & - 2 2 5> 5 o =
o & = < o o = > © S o O S
Ol o <F s8] el - M m (= © 0
D = < o - - -~ o_=_ | _._I.
B wow 3w X0 = T =
oz ZRO W R s T M u
o Lol Z o ok Rl <
ko8l o N =
o ©
e =

250 mL It & == ot T

250 mL

=

=

otd, 0.5% St H

.|

PSS
(=]

HOF SCHD Dt

0

o

Bt



w

10

i

ol

—_

</
w0

t4 250

1o

It

ol
1]

Eln!

SctA 0

Eo_t
HIIM 25 mL E Flotld B

all

o

il

H=

=)
=,

mL It &&= st T

HH2S04, MW = 98.09)2 V. mL JIGHAG LI 4o

=

2501 F A0l A

FAIL.

110
</

Al

Al
Al

o[
0

-

0o

o)
=
(@]

010
Mo
Wi

<
wJ
<F

OF

akK

<J
)

ol

10

0.1 N

st

0.5% S4&ER 50 mL Ol T

M, O M AHIE2 3.5 mL AL

Holl SHUE NHz2

25.2 mL 2 JtEetLt.

[e]

010
A

010
i
IH

0.1 mL ALk
,(D0IA W

0l
0

<

o)
=
(@]

00
</
)]

1.328 g, Vc.=

i
—

OfAl2. th

29 X
=2 o

| S— =
o

Good luck on all your work.



oINS
(P15 3477 & 3478)

=M A

I DAL
AEAIZE: 2 A2 (5:00 ~ 6:50 pm)
ANEL X 2012.12. 18

Mo
SIGNATURE:
Sigu
(35 pt) CI2 2t 220 2t2+35| HBHAIQ
(OF) EAF2(S0L)2 DASHE AN E2AH EAHHLS04)22 2HE &
AMMHHOZ HHAG20 ST=2 ZIGOX & [, ZAHIE
(Ba(CH3COO),) 2HS AI2EHH
(IH)—-1) HoSO40 A S| &t3H (5 pt)
(Oh-2) BaSl 1 &2t (Ba 2XAH2F = 137.3) (5 pt)
(J1)-3) 0.2 N EAHHIE 29 200 mL M XY (5 pt)
(LH) 0.1 N MOIQEALIEE(NasS»,035-5H,0) 2HE HIESH)| QUoH ZRst
MOIQEAMLESZO O3 (Na 22X =23, S 2X2=32) (10 pt)
=l (10 pt)

(CH 0.4% ==&H8HLEE&(NaOH) &2 250 mL Ml &



oINS
(P15 3477 & 3478)

=Xl B

JIZ DA
A& AI2E 2 Al2F (5:00 ~ 6:50 pm)
ANELX: 2012. 12. 18

No:

SIGNATURE

(1) =2t (30X Ol Z Jl=) (5 pt)
(2) WSS EA Y FIIEAE L2 [0IE (50X OILHZ J1=) (5 pt)

ot At 2, AMEMHHFAEXN KAZ=E =+

(3) AS0AM JHANSEES A
A & DITH) (10 pt)

(4) 0iH EHS HXet = HEES ot 0l= (50X OILHZ Jl=) (5 pt)

(30 pt) 2. 222 2H IEE = BHIIDIA WOl ERE L2LI0F (NHz, MW =
17.03) ==& Z2&0at) ?—ISPO# 39%7—‘*.@?:12 AESH DA etC A IFAG 2f st
2ol AT JtEGH, 0.5% S&EH 50 mLOl AIEE 1.5 L/min2 =2 30

1
OlE 250 L E tHE',V\:J.OH 21 S+8s s+%2=2

min EOF M et =0, =
et C FO4 A XIJF 250 mLIt &l == ot QAL

0i2f B AOIA

ﬁ|6 _
0o
4
2
ﬂJIO
i

(1) 24 0.1 N Zaro| %IHS HAGH| SIS0, D20IN 26|l 242
QAEMUES W gS 250 mL 8FZetA30 €2 22 JH5t0 250 mLIt
SIS 8 042, 6N 25 mLE ot BSH=222 NAI%S 2 9
Jtet 20 0.1 N & A&H(H,SO4, MW = 98.09)2 Ve mL JHoHACILI 242l Af0)
HAOIN BMOZ BIGHRD, 0|2 SLEHOZ BEGHAC OlI 0.1 N &t
U PLENIES U FTS 242 HAMGIAIL



(3) 24 E ANSEH S0AM 80 mLE 256t 0.1 N SMEHCZ HHOIUS
I, Ol S2H2 AHlE=2 3.5 mLAL O5A> S&ER 50 mLOl CHet 0.1 N
2HLZ MOl AH |ato O1 mLALCH 0 E4E ASER0 S0HU= NH3z2
sEE ZFOSAIL. ©, (1AM We 1. 828 g, Vee 25.2 mLE JHE 8tL.

pt) 3. 01l &ASSHOUA BHE== BIDIDtADL
el O+ NOp)2 s£E HslsE4HY

1Ho
=

(1) Zd HE0 R7PD=s EAU2ESE H=
QEUA = 2 At St HEZAZI E&4ZE 0.4514 g= 1
SctA3I0 €10 33X SF=+E Jtot 1 LI &&= ot 0l 2=
mL= 0°C, 760 mmHgOIAd £ mL NO0l HE3t=XIE HAGHAIL.
AM2AE (KNOg)el 2XteFe 101.110ICH,

17 >
HE=™

12 00 ¥
— O b

—_

0

t

r

(2) A0A M= EAZE EEMsS 38, 13, 18 mLA FE F0, 22sS
H=Cl=Z4A80 et AIE6HH 400 nmOlA 222 SZ2EE SHOIG=2
[, Ot &= ESEES = = UL S4AE Alg SHE A8E
ANEEN et Melotd S22 s38st 21 0.44001 2 HBLCH O A28
HAMSE ST 1S AIS 0/8510) pom SH9I2 ZHGAQ. ©, 248

ANB2BUMO| B AHl4s 4, AR SOSTE 1.2 L/min, AI2 M3 Al2+E 60
minO| C}.
0.8
0.7 A
. 0.6 -
>
\ﬂi 0.5 -
LH 0.4 A
M0 03 A
o[
0.2 -
0.1 -
0 : = :
0 5 10 15 20
AMUE EFZH (mL)

Good luck on all your work.



3527 & 3528)

(=AUBS:

|

ol

2 A2t (09:00 ~ 11:00 am)
2013. 12. 18

S AlZt:

SIGNATURE:

o
D

ol

0l
8
TA
0
o

pay

(m]
el

0[0

i)
)
)

ol

loF
ulJ

ol

W
0l
o

o

e
Rl

-
1o

140

ol
RO
=

T
=
A
=

io)
RO
Rr

1
~

—_

1)
o3
<k
ioll

040

—_

<

MH

03 0|
i0J ﬁ
o
ol
Br
=
2r
il
i0J
oF N
Oy < <
K0 ol <F <k
T3 K <) oD ]
wymss
S <k <
o gy K KU
W oy g3 H O
Ol 1 = o o
OU oy o) ol o
O W W I

Joou

P

S0 &IC

ok

1218 Il EH2l NO22H NO3 It
=

OOl 1 R =A

=
1l
K0
Rl
10y
Kt

i0)
oF

)

1o
RO
Al

i

bl

~

2.

(10 pt)

0l0
)
o]

prm g

(W)

S
il
RO
Rr
KJ
KD

—_

)
ulJ
ol
H
o]
<l
00

T

m

<

<
o[
S
<
X

R En)
N
1) 20
o=
A g
T
05 MK
i0) KD ZM
000 Rr ol
<y B
m ~
Ki8r ~

00 57 o
U 3r a1
3 00 00
1° ) N
o~ oo 5
m < <J
N
0|0 WO =5
PU=]

—_

)
0
R0
Rr
M
o]
al
00
i
W
)
)
<l
<F
_uu_
e}
|}|
ol
<l
1K
=
1]

ol
A

0l

il

(o)
=
0
K0

I
(u]

W
00

o)
Bl

3. toIgd Al

(10 pt)

2% 1IN2A2L

Iy ol
AU
O I
[
(@)
m Ho 70
w2
Wy %
_| ! |
oy v
=< o
s & X
55 NE
= 3 g
S R
— D oF
) e
Rl N 00
= Al
or =5 O
o
. ilofl 20
H o ox W
S5uad o
s R0
U 5% oo M '
_.A._|o <k B - 00
ol ol g = &I
<z % % o
0ty I 0 <t 30
0B R o
<| o) ®F 00 <0
~ & < U
- © @



@ 2AES, DL ST 22 AN S HBXH SHAIH I
% 2tk

® AZWHE 9I8t ARt ZHAAS O, HY NBUHAS ASHH =0I=
Jbs8t 8 1.5 ~ 10 mJt M50

(40 pt) 4. T+S 2t S S0l CHGIO 2Ht5] EoHAIL.

(M1 L 2FZtA30 H=(CsHsOH) 8.4 mg, =ASHLIEE 2% 400 ml,
ASIADE-A2LI0F LE2M 50 mMLE =AMUZ 21D FA(+1)E Ital
S5t= pHE ZHEH (12 A=2HOo=2 TMK HIACH 0 M 4, 6, 8
mLOl CiSole E= JIMAECS H=s2O(uL)E 2edoz2 OelAlL.

(2) L2LIOF ELBUOZ 0.5% S4HHaBOs) B 50 mLE HEYY (0IW,
Q) HHYOEZ 0 2O TS 2HoIAX B O, B ASHE SN0

HZEME0NA 1 mL S3LESE(NaCl, Na = 22.99, Cl =35.45) 8% =0
0.01 mL2l HCIOI &EMote=E EstLUES X 100 mLE M Z=ot)| 2 oH
IALHE SFUHESS 2(g)

(80 pt) 5. =02
17.03) s&E ZBXG
SEGHOF QICHD JHA
min S0+ IHFE F0

O] ¥ MO &8t OIS E4U2 J16H0 A /MIE 250 mLot SIS 2 &)

SAIO| SJI2 HABII| RIBHO, DROIM 2Tl LAl
S 250 mL E¥ZetA30 2D 2S J45H0 250 mLDt
M 25 mlE H5t) HEHS222 NA%S 2 2
(H,SO4, MW = 98.09)2 V., mL JI5HCILI %of A0
519D, 012 ZLFOR WHGIACH O/ 0.1 N 4t
S 212 HMBIAIR.

(1)

|——|—_L
=
m <

o o
Q

= o
© M

o4 2 1140 {0
Bz 14

= ol

mZI o
fo
1=
im0 =
oo rg r>x &

NG
10
i
> 0
12
10
0
o

tO4 0.1 N 2aEH2E HYoIRUS

= o}
| 2RO AHIE2 3.5 mLRALE 0.5% =4&&H 50 mLOl CHek 0.1 N
A = =

T,
2NMEAR AHIE2 0.1 mLRLE 0 248 AMEEAR0 =0HUA= NHz2
s E ZHGAR. &, (1) W= 1.328 g, Ve= 25.2 mLZ JHE St

Good luck on all your work.



8 a8 HEA
(+2¥15: 3519 & 3520)

JIZ DA
A& AI2E 2 Al2F (5:00 ~ 6:50 pm)

ANELX: 2014, 12. 18

ZET
SIGNATURE:

gy

= MEot= 0IR
2 0.05M HpSO4 EU| AIZ Jts HE (2 pt)

(3 pt)
(Total = 10 pt)

? ||_
ot DX+ & (H,
(2 pt)

()

(9h)-3) ‘¢
(LF) 0.1N NapS,03:56H,0 M 75 mLE M %X
2= LHOI M NapS,0355H,02| EolEts
(2 pt)

(Lh-1) 3xt =&
MG

( H 2) N828203 5H200“/\‘| SO|
(2 pt)

( H 3) N828203'5H200| CFE’t(—JF)
(4 pt)

Al
T

)

= (
o o

(10 pt)

SIEIAI Q.
(5 pt)

(OF) 0.5% 24t 2 45 mL M=
2(3+7) M 20 mL HE (5 pt)



=2 4-010
S T—=

(20 pt) B1. LIS 2 =280l 406tAI2. (Each =4 pt)

(OHSJIE Rol= 0lR (50X OlLH2 J|1&)

(LHhZE NS Rot= ¢y (100K oW 2 J|&)

(CHOICHSH RS LDL0F ZZMH 1 mLOl ASdt= NHy 21 H A

(ehel = H ="l HE Hs=-LI0IEZ2TZAIE MU A LIOIEZTEZAIE
LIES 2 Y 2F Hl At

(ONHSCISZAYN REE ZAUSE TZH {1 mLol E0 U= NO.Q 21
H &

(30 pt) B2. 2= 2H HIiEd= BHIIJIA WO &RE 22L0 s&E
Z2380ot)| ?lott S HI-ES AMSot A el &dIrAN 2feh oot St
Z6t1, 0.5% S4EH 50 mL Ol AIRE 1.5 U/min 2 £5£2 30 min s¢t
MF et =0, OIE 250 mL Eg=SctA30 €1 S+8s S+=%H2= A
MOAHA gt ths S+=%= Jtotd &XJE 250 mL Ot & == ot
(OhH=24 0.1N Z4&to] AILE AAGH| fA6H0, D20A 2&3 A2
SEEUESE W g = 250 mL 32430 €40 == Jtot 250
mLIt =5 8t TS, 0IIA 25 mL € Fotd ESH==F2 ANASS E
2= Jtgt =0l 0.1N &&= Ve mbL JiotRAE L /el A0l A0 A
EMOZ BHot Y, 0|12 SLELZ &6t Ol &M Z Jtoid 0.1N
MO HES ACZE LIEHHAIZL.
(LHOHOA 208 01N 2Hatel Fatnt BHSot)|0 228 Nap,COs EH <
Ses AloZ2 HEOAIR
(CHOHet (LHE2RH 01N a8 Mol AJHE  AHatot)]l st AlS

(20 pt) B3. (i &MHSHOUA HIEE= BHOIIIA WO SRE H=stg=2
| CHEII2lH 2 ZEGH At 8L,

(OHH= 84 mg O HSote Hs=SHEEANS HIOIHM FHotL 0.4%
=ASHLESE EH 400 mL o S 2=s-22LI10F 23H 50 mL S
JrstCh odolol Z&k (1+1)2 Jtotd BE pH 2 XFES O3 1 L

SZESctAI0 SI1D SHC=Z HANA MBSO OlEH HXE§
H=H=E%= 1 mL FHAS S0 JIAddEiz 2 ul 2 H=0

|
olgoteXlE Z2FolANX2. ©, H=X2Ads Jtdotl], H=2 2UAM2

CsHsOH O Ct.



(LHHsEEAS HHEZ FHot SEAISH0 et Ml
nmOold SZ25E SEolH HIEAZ NS EZEE 2ot
g2 ggdds EAL

0.25
0.2 +
S I
g 015+
LH
20
W01+
0.05 +
O o s
0 1 2 5 6 7 8 9 10

BIOIOA W H=steg=sl s 28

ANZEE MHe O3, 01E 200

2D oF 5 mLo Fak (1+1)2 JIotod pH & =2

Jtotd 200 mL Jb & == otRCt. HII0A 10 mL E H
SElOH Alg2t0 €0 4-0t01 CtE[IIel =4 2 mL @
EH2mLE =AU=Z Jtet Uhs S=ol Xl =0 S

y =
22 AZRUO EZLIL 0122 011, 0.4%
I

2.5 min O|C}.

Good luck on all your work.

Z 8ot
mL S&SctAI0|
y, et S0l ChAl 2EAH=
ol 50 mL <
H 2lAlCtot 2 &
L E =Fot. 0f

ILIEES RoHo

3

=0l I& 510

A= M, Oteiet

Jl fotd 40 mL 2o S0
112, 10 mL 2

O T —

=HE ASEH W &Mots H=2 s=2
A= EE5EE= 0.8 Umin, AIZ XHF AlZt2



oieg s & £
(+24¥15: 3588 & 3589)

JIZ DA

A& AIZE 2 Al2F (1:00 ~ 2:50 pm)
ANE X 2016. 12. 20

N0
S o

SIGNATURE:

Sigap

(40 pt) Al. Ct2 ZF 30 7H235| HotAl2.
(?h 0.1N NayS;03-5H,0 84 75 mLE M =St Xt & I,  (Total = 10 pt)
(Zh-1) 3%t 7 LHOIA NayS,05-5H,02] E6fiHtS (2 pt)
(7hH-2) NaS203-5H,00| A SO| 4tata= (2 pt)
(7h-3) NazS,03-5H,02| T & (=) (2 pt)
(7h-4) Ao ZEEH(F) (4 pt)
(LhES=MEHOIAM 1 mL YSILEEE(NaCl, Na = 22.99, Cl =35.45) £ &0

0.01 mL2| HCIO| ZXStEE HLEE A 100 mLE A5t 25l
275= HoLEFS| A(g)  (Total = 10 pt)

(Ch1 L 8HE2tA30 I&(CeHsOH) 84 mg, TASILIEE 2% 400 mlL,
AolA R E-ADL|0F 2b=8M 50 mLE =MOZ Y1 HAA+1)E 7t8i
AStE pHE ZFS CH2 AZ2Ho= BMNIX| KHLUC O] 8H 4,6, 8



mLOf| CiSote #F 7IM eI H=fo@ne 434 2y (Total =

10 pt)
Eh=2% S0AM HiEEl= HiE7ts T2 EadstE (NO
O

+
LIZ SO 2RCtolotRl >0 2 AFStaxt g of

(Eh-1) AZMF Al "BatstES 2EF Z2X SH0M =
Ol2o =z r=0{0f ot=0 O|if YOjLt= S+ H
(2h-2) ¢lel "2 ol22 =% a5 OfdES AREStY OrEdt Ol22e=
= HI2
— o

5190"7|2! I 2oLt

(30 pt) B1. Gi2f AQAZHON HZES H7|7HAT HES HLEZ| Hof 6{7|0]
S9E IAMSIZ (NO + NO,O SEE ZHse wyoz ofgfet e
ANEMHZAS ALBSIO AZE AT HEClaEAHoz Falssle
HiZ 52 SHSI0A )

7h G 2 BEAE AR MFE 2ct230 5 S+HME UEs| 235 2.

1= omxr SHC} 110°C AZ
4514 g2 1L 8
+=E 7I510 1 L7} E| =% SIQCE Ol ZEEH 1
mL = 0°C, 760 mmHg OlAl & mL NO, 0| CHE3t=X|E A AMSHA| 2. B
2 1

X
0.

ZAZE (KNO3)o| ZXFZ2 101.11 0|,
(Ch fI0IM Mz=g 2MZE BEEAHS 3,8, 13, 18 mL Y Fot =0, 2=
o=l Z A0l mhat AlRSH 400 nm OlA 22te] SR EE ZHSIAS



Azo| Hatiee &
M8 AR B ML 4 AR

A2+ 60 min O|Ct,

M, ofeier 22 AFHds g &+ UAVULE. 248 Az s nd=
Al ol el M|t §d4=& 582 21, 0440 O] FO{X Lt Of
e =5 ChEAE 01830 ppm THelz2 2E5HA L. E,
So|a
= -

PP
E= 1.2 L/min, A2 X%

C =ﬂ><106 [ppm]
Vs
m g A28 | MHl=,
VAN o SR (mL)
Ve AZE A Z7FA M FEF (mL) (0°C, 760 mmHg)

0.8 ;
0.7 }

(30 pt) B2. =52=8H HiEEl= Hi7|7tA Wo| ¥FE LZLOF SEE
A-SH7| RI5t0 ZAXFEYHE AFESHAX; ot AbdTtA0| ofpt 'islzt Gickd
7H85t0, 0.5% S22 50 mL o AIE— 1.5 L/min o] £ =2 30 min 59+ A Fst
S0, O] 250 mL EFEctAA0 20 S+HE STH2E o M MO st

Chg S-S 7totd ™AZF 250 mL 7} & =& SHRALY.

FheM 0IN MO 72 AMST| Slotol, DROIN TS| L4AlZ
[
s

— Al -T-
TELMUHESE W g & 250 mL 832230 B2 =5 7510 250



,_
N
ﬂ
|.|-|
Jh
_O'_I-

Good luck on all your work.

AN ikl gt B#hESoty|of 2ast Na,COos 49

o 1



JIZ DA

ANEAIZE 75 2 (10:30 ~ 11:45 am)
ANE L 2017, 12. 20

Mo
O O

SIGNATURE:

st

N

L
ot
IL

SHA| 2.

I LIE
LIOEEZRAE EXEZ M=StaXt & [f, (Total = 10 pt)
(M-a) 3Xt Z3F 4 LHOIAM NaFe(CN)sNO-5H,02| &3lHt& (3 pt)
(1)-b) Na,Fe(CN)sNO-5H,00 A FeQ| Atats (5 pt)

(1)-¢) Na»S,03-5H,02| T (=) (2 pt)

(2) 1/250 N

&[NazFe(CN)sNO-5H,0]= 0O|&83t0

=
= -

N &ihs MzZoh7| fie 'S & 7lssty, o] &t 89 £0
=0 A= 50,22 & mi/ml T2 ALE (10 pt)

L
SIYE=E-YL2LOF 258 50 mLE =AMOZ &

SZEatAI 0 I=(CeHsOH) 84 mg, FASILIEE U 400 mL,
& +

o g0 Ai+1)E Tt
Hole pHE =Fct Che 458U = BUNX| MFLCH Of 8N 4, 6, 8
mLOj| tHE3t= BE 7IM Q] H=Fajunel 2 5y (10 pt)



-G 72Tt

EL[of 2lof

!

if|
(10 pt)

MFSt A =

=
=

Bf 2 L|O}

(4) I=EFH

=
SEE

Bf 2 L|O}

sLo
ot =

i 717k~ LA Of
PR otef AbgTEA0f ofeh o7t GlEtd

71851, 0.5% S48 50 mL O] A|[=Z 1.5 L/min 2]

FEoERE HiEs

(30 pt) B1.

10

E= 30 min

a
=

—

%_
jol

o[z

sot230 g0 5
2 7t5to] ®A| 7t 250 mL 7t £l =& SHRICE.

F

o

0o

£ 250 mL

=0, 0

I 250

10

7t

ojru
of

THo

230

ot

mL 7t B =& o CE, 7|M 25 mL & F oD
)Ik_}

Al
o0

0o

F

IEE W g & 250 mL

-

-

wd
<
af

&K =I_
0]

o

on 3

— 10

|
]

IN
A

= O
T T
=R

f

Ve mL Z1SHRE L] o O]

|
5%

Mz 7t

Al
=

FACt Of

Na,CO; &2

~
ot

Fe)

(2) (MOIlA 0

Hi 7|7k LHO| =

=
—

(20 pt) B2. OfFH HAZHO|NM HiZE

AEO| AlZE KfF L0

=
=

NN L RSN

5

.
[e)
—

8

S ke
=

MZAStD 50 mLe| 1At

0.1 N=A2HLEEE (NaOH, MW = 40.0, 93%) 8422

oo

250 mL

=
=

malAk (HSO3NH,) 2.25 g

b

b BIAIAOIEH MM S0 dxg

=1
=]

(M

ct230] 1 HEa

otol CHE =

2 =%
= 1T T

0f7|M 25 mL

SSRGS 3 ~ 4 2 JISHRALCE O|A

b I, Ofzf

-
o
=

S At

goto] 1 Aot

SPS|
A



f:01 N FAMZILIEE X0 AT}
W A BIALS| XY F ZF (g)
Vion : JE0IAM AFESH 0.1 NFAUBILEE MO & (mL)

0.00971: 0.1 N =ABLIER M 1 mLe| AL

_r
0
>
>
n
L

)

(Hint: 1 : 1 5'EFEFS)

Good luck on all your works.



