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Smnasdnsz

1) sfvwamunanazasdae i
a) titrant
b) standard solution ’
¢) end point
d) equivalence point

e) titration error

a) Tirant foAzAzARIA Bhuinda dwmsulmnsadisazmoioghiviaglnit
[ q ¢ <o S aa 4 o 4y k3

pazimlfnmsveslnunsua mhdgnismeaduasnedluwnajdnie lasins
' a «&'a o a ¥ - ] Y < d &
owiimasnduia lasUnduarmisazarenagluinga (lnunsua) waoas-
DEAWUIRTIIU (standard solution)

4 < Yy ¥ 4 y 1 ¥ o
b) Standard solution ABAITATMHANTIUANWANTUANAD SazIUBBULAD 19
dmsuhgasoriuaisdtedidlasiimanidonn milnnse fdedalliinaives

{ ° o aa ar ar < =1 k2 o o
'miazmﬂmmgm‘ﬁmﬂgﬂimwaﬁﬂumamaﬂ'wmﬂmwﬂ paninMuUInNN
o a Y 4 o aq
ﬂﬁmmmmmimadn”lmﬁammﬂgmmmﬂmu
¢) End point ﬂa@ﬂamﬂuaqﬂgmﬂmmﬂwmﬂmi‘lwmmiﬂaaamm“lﬂmﬂmﬂﬂaau
nlasduedudimans m”lmnﬂummﬂuﬁmmﬂ'mmﬂﬁmJa mmwmuaﬂﬂu
Ao uAve sdudinnes Budiamai aaﬂ%ﬁmiumﬂmwmmﬁuﬂmauuw
mmamﬂaauuﬂmﬁ“lﬁmqmu“lﬂ M ﬁmm“lﬂammﬂmmwamﬂmaﬂ

aaq

d) Equivalence point ﬂf)@ﬂﬂlﬂﬂmﬂﬂ'li‘Iﬂ"lﬂTillVlmiWIJE)x‘lE‘ﬁﬁﬁﬁ)Q‘Huﬂ L"UTY]TIJ{]ﬂim

)

Y b 5 4 T Y o 3/ as
funedmungugsliainsodunamiulalavasaszldmsdunasngagd (end
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poiny) MU sajudsduiiuivedosdnuliisnlaodadng dunsnszdonlddud-
mmaime‘lw“’lmmﬂdlﬂmﬂﬂmu%ﬁummﬂv\ﬁﬂ

¢) Titration error ﬂemawﬂwmﬂ‘wmﬂwmﬂms"lvlmimuaammmm"lu“lﬂmﬂamu
WA UYA Foiihumsznisidenldaudimaed gy

2) mIlEpNE IR Mg Ui ldediils

-d - 4 1 ad 4
isnmamisuaisazawanasgivdied 2 35 no
@ o W 14 4 .
1) Direct method 13N IAUMITNIIMINVOIAITOE1QNABINAIATDIT
¥ < ¥ o Y (o < Y -
pthaudue  uaiuilumisarawltladinastudueuTaslyvaaisuaisazaw
WM (volumetric flask)  IminninuazUsasiuiveuda e uINmANY
¥ ¥ a4 a7 FY !a’l ; -i o Y o of 3 - LY
wadungnaedla  aanaimsminnlfeiouiuaisarawinas gudesnud nid
dmﬁmﬁ’nﬁ 13 ﬂgnqﬁ {primary standard substance)
2) Indirect method 1383 1Alagnsyaiimin waztauinasuniaisedis
Y o -~ Yy 9 A
WO 9 uani@13aza10UguNl (primary standard solution) NIMIANIANYUR
| ¥
WHUBU msazavaIpuimioyla

3) sifiasdanlfiiurmliund @rimary standard) @23 aoawaiodls

GLTLENICULRE AR, EEAY dAaine
K 7]
D dugisAdwdomahlvuiand Mididvidhoiasrnnsodylialy
ﬂnnmmmmmﬁmmam"lﬂ
.
2) dhursidmmnuignig dilvafuhiegremswanuuianiinlueu
v 4 v LI 2 S ¥ -
(19U 98.55%) Fouhlvaunsodamanuduiuiondedla  uazvaiufivu
1 td 1 q q 1 ¥ - Z i
ageransliinigniniindislunis linse
‘ - ‘ -] & H by d
3) iwhimsi ldamandouastuvuihms$a ugannuiu gneondlads
v} - o - o <
arvoma niovinjnivinuaivoulasenledlueinisa
o { - o X y ¥
1) humsNiadvs stable o gunpinlyeuainmerhlvuds
5) umsUszreunainseazarwlaluaniziviniinaaes
8) HumsidihminTuanaga
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v
- -4 v

- - H y 9/ «
7) ﬂgnsmﬁmﬂwﬂumsa:mnmﬂigm%::ﬂ'ami’luaﬂﬂdawaqtmmm
Ruduou

4) mhmsﬂw ERLOREY ﬁmuﬂiwmﬂam

v N " [
o

"~;4n 4

o a £y Y (= o M
mmey asnihwinluanagesdeddyimaimnnhasihiminTanad
& v - o < Y ¥V 41w Y ¥ o~ o
weasam A suumsarawiinnuuneuivhiu MindveAanaalunsys
v ¥ a 3 W (9
Tvieun Metiadu a3 o BhwminTwana 250 nfy Sdesmsmiouarsazay
4 Y o v ¥ v @
MIANWDNEU 0.01 M $1UIU 100 AV.HY. WUNABIITEA1T A MiN 0.2500 NTU

<

dmsunso dThilFlums Sins izl aunsaddldassoadmeanioy
frumla 4 gaiudeiawatalunstafe +o.0001 AN Hudeats A siidodia
waalumsFumiy 0.04% uadil¥als B ﬁﬁfi’mﬂ’ﬂimaqmﬁﬁn 30 NSU ™
s?faqmim%'ﬂmﬂumsa:awﬁﬁﬂmm’fﬁuwiﬁu 0.01 M 1M 100 AU, 1TURY
wmmaﬂmms B ¥in 0.0400 A5 viudedns B wiivedanaialunisd iy
0.25% Fannniias a fﬂwmu"lmmﬁ“nnumuﬂimaﬂaam“mawﬂwmﬂ‘lu

ﬂﬁ‘lﬁu’ﬂﬂﬂ'ﬂ

5) mImedvaIntT mnsain Wias exlathe

Aoy
° b o
asorila 2 35 Ae
< @ 3/
1. Afdunadreanal (Visual method ¥13© Chemical indicator method) N9
@ ¥ \ ) 3/4'. 5] ‘Q‘ oo I
aamﬁ}mﬂmzﬂmi)zuamgﬂqwmaami"lwmm"lmmumsnﬂaﬂuuﬂmﬁmaaaumﬂmaﬁ
o % o . d4 o ¥ 1
Havu sudimaesmin s lumslumsa 1dun
o ’ Y 4 o - a0
1.1 Inumsudriviinniihidudmnedio
1.2 DUMAADS NIA-IVA
L3 3nondoudfiaaes
L4 dudmaeiminadisdsenounudsvInunsud
a = 4 o d
1.5 Pudansnanaznaunnimsud
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2. ABmMaFIlWAY (Blectrical methods) Tuszr31amsInms aasiinsalaou
wasnsauidmaihvesmsasmoiiadu ﬁwﬁmmauﬂ’ama"lﬂ%ﬁgﬂéﬂu"lﬂ
mwaaﬂmwwmﬂm‘uﬂsmmﬂm"lmmﬁuﬂmmum'lﬂ Tuaavesaaaruyaszims
uJafJun.Lﬂammﬁumma"lﬂﬁmmﬁmm ﬂflﬁmmsam%ﬂﬂﬂmﬂﬂﬂw"lﬂ AN-
avamalihiieunsmhnldmangaveamsnmsald fe

2.1 m3tamdand i1 130n330151191 Potentiometric titration
2.2 m3Tammsl i 3on3301557 Conductometric titration
2.3 m3tanszua’lviih 1300330131191 Amperometric titration
2.4 ﬂ1§5’ﬂﬂ§n1m1ﬂﬁ1 Lgﬂﬂi‘ﬁﬂﬁﬁ’h Coulometric titration

A310a21d0a U 90N THI9AYA (Detection of end-poinn Tuwiadeini)
Jn31zn 1 M 240

6) UfASemsienzdividiinalesiTUSinesime R (volumetric reaction) wyale

Avfia o'y

Uffzems iangsmilSinalasitdsmasinney ansondaladly 4

wig Ao |
aan < o aaa da & 1 a Jlfl gl
1) disumsaziiv dhalfainiineiussnininsadua wahlane
a4 LY % - - - 1 o
indenh annsadoudgninlavdeiu
Hj0+OH™ = 2H;0 A

2) Uiinmianazneu ﬂgnsmmnﬂwm‘lwwmﬂuﬂ nou arnauiling
"‘ﬁ’l«léfﬂQtﬂuﬂ”ﬂﬂuﬂﬁwawuﬂﬂﬂWﬂ (sparingly soluble compound) GI’JBEINL"'HL! (1R
A izimiimnunaslsdlasshnms lmmsadumsazaoinasgu ag* laUgasen

€

e

]
CI"+Ag* — AgCl

[Qaa = ¥ & aaq <; ) : 1
3) dfAsnmafadislseneumsdaou 1lhnlfisoiiiaduszninlesou
4 P A o v g
ﬁﬂQTaﬂzﬂﬂ84ﬂ15']lﬂ51$1’ﬂﬂﬂﬂ'lSﬂizﬂﬂﬂlﬁqcﬁﬂun'uallﬂu@]‘ 1’]1‘lﬂﬂu'ﬂ'1§ﬁ$ﬁ1f]

VAU A20813U¥Y
Ag*+2CN™ — Ag(CN);

Ca*+H;Y " (EDTA) - 2H" + CaY~
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R ] ) o | 5 aa 4‘# \ 5 & ) :ll <4 o
) U§Aduiaond ludaseminammndianaseuiiaiy laglida
o)

o a d qr Y . o - ) o @ o o Y ¥
ﬂ']‘]ﬂlh‘lﬂ?ﬁlﬂﬂlaﬂﬂﬁﬂuHaxﬁ’)'ﬂﬁﬂ“ﬁ‘lﬂﬁiﬂuﬂ’ﬁﬂﬂlaﬂﬂiﬂu ATDUINUYY

MnOZz+5Fe** + 8 H* = Mn*" + 5 Fe®* + 4 H,0

7). nenedwlinmlarASUsinesaTeR (Volumetric Analysis) S9&nLA L0

|
& as

IRz lyasls

o o 2 4 ) 4
nania q TWlumsienesimdinw fAe
D msdmethanlybinisidimenisaiuldmnzailvidedanainly
mstalann
2) Wimalnumsudnldliarsieseanaiuhl
3) USumvesesdsganld ladsmnauyi i nunsudnly i
winaiudimanidedlutuda
¥y ¥ ¢ dq ¥ ] ¥y ¥ o 4 o [ an
4) ANVINTUVDI IMUNsUANTFAITIANVVNTURNBIMIEN T §i T
WOARLE1INADINITHIYS W

d

5) Iamsnigninihudinannsalnmsaldlasase uazddudmanii
ey

6) lumsnaaeinisyindudimnesiiuaifaiy

ST wasdoar 113 ps AR oA R 1aE siu Tumiadaindl-
A3 1 (CH 233) M 242

8) i minuey As,0, AidasldlumaeSousascanw 1 su.an. (9% 0.100 N
As (I1) [arsenic (+3) gnaandladlthilu arsenic ( +5)]

Maoy As(ID 199U 0.1000 N 923 As(Il) = 0.1000 nil duyade au.Aw.
1308 As:05 = 0.1000 NN AuYDAe Au.A.
= 0.1000x eq-wt As;0;3 N3N
= 0.1000x 2283
5 #0319 As,0, miin = 495 n3Y

CH 233 (H) 121




9) ®13 KHP %iln 0.7546 n3u vUffTemadfu NaOH 34.79 susw. lumswiang
adunuduan asdwrmmanuduiuae s NaOH

Ano1 KHP ¥UN 0.7546 N3Y = 0.7546 Tua
- 204.23
Nx34.79 _ 0.7546
1,000 204.23
N _ 0.7546 x 1,000
NaOH =

CANUVUVUYY NaOH

it

204.23x34.79

0.1062 N

a A A e - ' ] [ L | A
10) a1IRcRwTHaniaiioiniaseee 12 wh danginlaanudndwrindy
0.125 M AU UAIAIIULTUT I T LAY

Mmaou

Y ¥ o ¥
AINIHUVUVULTUAY = 12 x 0.125

1) dasldmrsszawdsluiiivnls lunmsaTouliinnaududu o.10 M 3o 2
NLLAW.
a) 1.5 M HNO, Aoy 133.3
b) 6.7 M NaOH
¢) 0.25 M HF
G
2 15mas wno, naedly _ 010x2
15
= 0.133 a1.ad.
= 133 ALY .
B US1A5 NaoH viAealy _ 01x2
5.7
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= 0.0298 LAY

= 298 AU Y.
- HEY) LY 0.1 2
o  USwas HF naodly - X
0.25
= 0 . 8 n.all.
= 800 au.yil.

12) adialinsenfodindufigninefisufines lunmieBanlRifarscmadadu 0.100 M
S 1 suen, H HO gl 38% wr/wn wazANNEIWIZIIAL 119

AnBY v = MM x100
pd

0.100 x 3645 x 100
38x1.19

= 8.1 Q1.1

v 4 ¥ ¥ Y ¥V o, 4 4 o 4 9 9
WUAD A931% HCL 1NBUS I 8.1 au.ay. amssubuaisazay HCl MUy

0.100 M T1UIM 1 DL.AL.

13) awiSnesve H,50, Wt 0.5000 N AdpslHiduaslulu 200 suaw. v
0.1500 N H,50, uszilatdonailu 500 avgy. wilenudinduiu o.1000 N wad

. 4 4 Ve Ia < Y '
MY LHBW@%‘N‘IYIHUSU1¢I‘3 500 SU.SFU. UDSUAITULVHYY 0.1000 N

nansiiiensa uso, = WXL nfy auyo

0.0500 niu auya

!

H

! < L1 1 ¥
HOMAUNTA H,50, 1UBATABLLAD

_ 0.1500x200
1,000

= 0.0300 n%’u fmqn
¥ - o
. aouviunsaadllon = 0.0500-0.0300

= 0.0200 N3y Ty

CH 233 (H)

123




0.0200 = 0.5000xV

1,000
R 0.0200 x 1,000
" B 0.500
a Yy ¥
%muﬂm H,;S0, 1WUBY 0.500N = 40 AU Y.

L 4 L] ) i - ]
14) foalFioiandfdutunnlyainuimvourils  RewIoumdusssawde
- [ - « )
Wi (grnududussiisisudanmaswan s)
a) 250 NU.TY. VDI 1.0 M HCIO,
b) 5 SU.AY. 189 2.0 mM NH,
¢) 10 AL 93 8 M HCI

d) 0.5 8L, 193 0.3 M CH,COOH

Mooy (WWizid a))

‘ ¥ ¥y o
) VINAINNAHUIN 3 ANUTNTUVDINTA HCIO, 1NNV 11.7 F
o a8 oA Y . : a o
Iuudadluaves HCIO, NABINS = 250 x 1.0 WAl

250 x 1.0

= y ¥ 49 ¥
USmnasueania HOoO, 1IuTUNRRIlY = ==

21.37 au.yu.

o ¥ o : o ¥ °

HUAD MABINIIASHY 1.0 M HCIO, U 250 AL.TY. wABNINTA HCIO,
3 3! [ ' b4 o Y )

FINUUIN 15BN 21.37 U3y, udI IS A 250 av. g,

=2 ar o e
15), 168) HNWAYIIQmaAULD g
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17) anBpudena miinu§isewe nljismdelud

umsué anvignTnmia
a) Bat 4 SO," —————= BaSQ,
b) ag” + 20N ———— Ag(eN)]
c) H + NH, —————— NH,
d 208 + CH, (COOH),—~—-——CH, (CO0" ), + 2H, 0

e) Cr0f + 6Fe ' +1 40— 20 4 6re’ 4 7H, 0

£) 2c8°t & sty 2ce’t+ ogptt
ey
a) 1:1 d) 1:2
b) 2:1 e) 6:1
c) t:1 fy 1:2

18) nnlnédn 17) faudminnTusuys (equivalent weight) 13873fign lninsa
Lunauwnslwing e

_ formula wt SO%

a) eq wt SOF >
b) eq wt CN” = 2 x formula wt CN'
c) eq wt NH3 = formula weight NH;

formula weight CH, (COOH),
2

d) eq wt CH;(COOH),

€) eq wt Fe** = formula weight Fe**

_ formula weight Sn**

) eqwt Sn** >
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19) ﬂg‘jﬁ?m@ia"LﬁﬁLmeJg‘jﬁ%wnﬁ@l@ u,a:mm{iwﬁﬂﬂf’mwﬂamaaaﬁﬁsznau?{ag
uea firndalunaua siwinges

Ufnsem 713172191 (compound)
a) B4O¥ +2H*+5H,0 ~ 4H,BO, HClO,, B, Na;B,09,

NaBO; - H;0; - 3H;0

b) 13+25:03 - S0 +21° Na,$;03, 12, S, SO;
¢) NHs+H" — NHj} NH3, HoN-NH., HCI, CHN,
d) MnOZ+6Fe® +8H" — Mn* +6Fe®™ +4H,0 KMnO,, FeSO., Fe;O., Fe

EGLH

ﬂﬁﬂ%m eguivalent  weight
a) acid-base reaction

eq wt HCIO, = formula wt HClO,

eq wt B = 2 x formula wt B

_ formulawt Na,B40,
- 2

eq Wt NaBO, - Hy0, . 3 H,O = 2 x formula wt NaBO; - H,0; - 3 H,0

eq wi{ Na;:B,0O,

b) Redox reaction

eg wt NaS20; formula wt Na,S;0;

formula wt 1,

eqwtli; - 2
ew S = 2 formula wt S
eq wt SO, = 2 formula wt SO,
¢) acid-base reaction
&g wt NH, = formula wt NH,
eq wt H,NNH;, _ formula Wt2 H.NNH,
eq wt HCl = formula wt HCI
eq wt CH;N, - formula wt CH,N4

4
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d) Redox reaction

formulawt KMnO,

G1 wt KMﬂ04 = 5

eq Wt FeSO, = formula wt FeSQ4
eq Wt FeaOy = formula wt Fe;O,
ea wt Fe = formula wt Fe

20) mniwmdnniusuyauemamas (1) aseld cuc,) wnawwssiminges

a) uUffise CuCly+2Ag" — Cu?+2AgCl
b lwlfisen  2cu®+41m scCuda+ ]y
o WUFS  cu*+zn —Cu+Zn®
d) WUiisn  cur+or® - cut+or®

MaDU

formulawt CuCl,
2

a) eq wt CuCl,

b) eq wt CuCl, = formula weight CuCl,

formulawt CuCl,

¢) eq wt CuCl, 5

i

d) eq wt CuCl; = formula wt CuCl,

21) lusrmsesefivsznoudie KI win 4.15 n¥u SeiilSinasdu s00 suaow. usn
anuluduan sa1Iasmy K1 uinayua s

a) wosuuad

b) uosuudd Walflnunsud A

o wouwdd WelfiaU s Heo +417 + H,0 — Hgl® + 20H ~

|
=Y

&) woTuudd e liidudsadiAnd §Asen

H,0, + 2H' + 21 — I, + 2H,0

22
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Mmaau

a) MW. KI = 166.01
. K1 Wiledlumsaraw 500 av.an, = 2D
v 166.01
= 0025 lua
vudennudutuves K | = 0.025 x2
= 0050 F
by 10lY ‘Imumsud ag
Ag' + 1- = Agl
eq.wt.Kl = formula wt KI
ki nioglumisazatt soo alLgy. = 415
. 166.01
= 0025 AINANYA
CKI Yy = 0.025x2
= 0050 N

o) nlgninmsinamsdiznomdieu

HgO+41"+H;0 — Hgli +20H"
eq wt Kl = 2 formula weight KI

166.01 x2

332.02
» wunsuruyaves k1 deglumsazais so0 av.aw.

4.15
322.02
= 00125 piuANYA
K1 . 0.0125%2
= 0025 N
d) eq wt Kl = formula wt Kl
L ANUINTUYeY KI - 415 .,
166.01
= 0050 N
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IATUIUWY

a) anudutwiunaiuus

25.00 su.aN. naeilu HCO,

by anududwduusiuuailedfialjiim

CO; + 2H® —> H,0 + CO,

22) g scMELsEAaUE® 2120 AN TaslmAsnmiUaLG (Na,CO,) W 400 BL.T.

9 Usnesves Ha iudu o150 N Afpslflumsdli cos vmssmasmeinuim

Mmaou

a)

Twdvum$usualuaisazan 400 av.aw.

¥ o
L WITRSANY Na,COo, HUUYU

b) MNU{NTON COF +2H' — H,0+CO,

1]
Ul N eq wt Na,CO;

Tsidouadvoualuaisazaie 400 wa.

¥ ¥
L WTACAY Na,CO, MIUYUY

c)

CH 233 (H)

noeq wt HCl

M.W.N32C03 = 105.99

o 2120 Tua
105.99
— 0.0200 Tua
_ 0.0200% 1,000
— 400
— 0.050 F

formula wt Na;COa
2

-105.99
2

=52.99

2.120
52.99

0.0400 niuauya

_0.0400% 1,000
400

0.100 N

i

= no.eq wt Na,CO;

_25.00 x 0.050

1,000

129



v = 25.00x0.050
0.150

= 8.33
¥
uaIdedl¥msataw Ha = 8.33 av. 4.

23) smsznoulwungBavlalesiaulalowe [KH(@0,),] ﬁtﬁqmégnﬁmﬂﬁﬂums
Vgl lasiefomdusnsacme 1 suaw. a0 KH(IO,), $1um 9.75 n¥u wwen
amudisdines imy 8z M KH(10,), Winauwn 3
a) Watuudd
b) waduudd laeld kH(0,), Hunie
¢ lowwat; I me. L/em?® lawfiaul s

10 + 21, + 5CI” + 6H* — 5ICl + 3H,0
& wofuudd ; lunsmenudaiufuineure w13 8e 08 MnO; lussazaod
Wuluw

10; + 2MnO, + 20H™ ~— 10; + 2MnO}” + H,0

Moy
a) M.W. KH (103), = 380.92
5L ATAEMY KH (103); 19U 8. 715
= 0.025 F
vy 19019 KH (10, HHNIA uARIt k1 105, HhinsaTuTulsdn
5 15080 KH (105), 1UNTM - 0.025 N
¢) 1031 ua =1, 2 Fun
MITATAY KH (105 1 avLay. eziinlodny = 218
389.92
= 0.025 Twa
L AISRSAY KH (105); 1 0V, 923013 = 0.025 x 10 Tum
1, WGn3uMoAnNy KH (109, 1 AUEBN. = 2x%0.025x10™ Tua

2%0.025% 102x253.8 AT U
12.69 Nadansu
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d) Y03 +2Mn0;+20H" = Y03+ 2MnO¥ + H,0
nnlgnivuerasin io; dmagydedidnaseu 2 M

.. eq wi KH (103)2
4

389.92
4

= 97.48
= 97.5

i

$MIUNTUA UYAV KH (104), g,;_-%

= 0.10

‘ ¥
UAAINAITATAY KH (105), UV 0.10

MW. KH (103),

Afuauya/au.an.

N

wﬁfﬂq @3

a) (Waldifunte (W n1°)
A = aaa ar &
by tHaifiadfifafuasuniniua

o Wiudmiliifesmusenoudsfouiiu sn (v
.-
3HC,0; + Sn*" — Sn(C,0,); +3H"'

d) Mhfludenaznau & m3u ca®

24) asdwramnimilnninsuysve slwuna i Goulalasiauaanaian lunenvaain-

2MnO, + SHC,O; + 11H" — 2Mn®™ + 10CO, + 8H,0

a) eq.wt.KHC,0, = formula wt KHC,O,

formula wt. KHC204

b) eq.wt.KHC,O, 5

3 formulawt. KHC204

¢} eq.wt.KHC,0O, 7

formula wt. KHC 2O .

d) eq.wt.KHC,0O, 5

ar @

&) [
25), 26) WARAYINOILaWLDY

CH 233 (H)
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27) améhiedianaalsdwiin 0.3212 nfuAliifant Awgifewadiiu 0.1070 N AgNO,
§mou 35.52 suan. i wimrndefiduares Naal lusrsdindis

MAdU  NaCl + AgNO; - AgCl + NaNO,
mg NaCl = Vag XNag XMW, nocr
35.52x0.1070x58.44

i}

222.11

_222.11%x107?
% NaCl = EFIP) x 100

69.15

28) afuwrmnnimtnre satawdn AlEMNURASe ety 1.0 N K,Cr,0, $1uu
45.00 su.oN. UHHSofiietuda Cr,02” + 6Fe® + 14H = 2Cr** + 6Fe™ + TH,0

Aoy

mgFe = Vero,X Nerolx €9 wtg, HAGNIU
45.0% 1.0%55.85% 107 N5

2,513 A5

29) M3¢8 0.500 A¥W YsrnaudiE Na,Co, fussdes Weramemehlasns
f 50.0 BTN 83 0.100M HCl IHannfuwendsmniurinms lnns efioundy
UsngdilF NaOH 0100 M §1umm 5.6 sy, asimwiledifudued Na,co,
lusdhods |

fay 4717

MAdY
Na,CO, + 2HCI — H,0+ CO, + 2NaCl
HCly 5y + NaOH  — H,O0 + NaCl

2 nom mole.Na,CO, = nom mole HCI - nom mole NaOH
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= (50.0 x 0.100 - 5.6 x 0.100)

= 4.44
mg N82C03 = li X 4.44 x 106
= 23532
-3
% Na,Co, Wesdeghy = 23X 107,
0.500
= 471

1
A8 A a

30) nmﬁummmqw%‘%ﬂfﬂ 0.6078 n¥N Wranazmglu NaOH 45.67 AUy, uiIin-
inTalURAAAuNEEE 3.25 ALLTN. 789 0.1200 N HCI Wediuriaininga
Snafmilans 30.33 AN, 189 NaOH rfiTewediiunse HC uwm
31.69 RNLLYN. mﬁwmmmfiwﬁﬂﬂ%’mwgammnmﬁuw%‘é

MABY ANMYUTUYO NaOH _ 0.1200x31.69
39.33
= 0.097 N
o A a o L=y da'nld }
TIUIUNAANINAUHAVOINIABUNIUNUBY = 4567x0.097-3.25x0.1200
= 4.04 meq
Y (% LY = &
UIMinATur LY aYBINIABUNTY = 20100
= 150.47 N3

31) WIS e 0.0450 M HCl AdpslFlums Ininsefiumsdady ndaw-
A uaue win 0.1000 AFN Femrsdetelldl Na,co, iy 90 UfTeves
ms lnniede

2H* + CO, — CO, + H,0
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EGRY]

o T -4 o o o
13906133 Na,CO, 90 % HAAINTI5AI0E19MUN 0.1000 ATV

< Y
U Na,CO, = 0.0900 NS
_ 0.0900 Tua
105.99
VaMi.R = VyM, = "uuTadluaved g
. 1 0.090_ 3
. 090, 40
V,,><00450><2 105_99,3(

v, = 0:0900x10°x2
4 105.99x0.0450

14 Y o
-~ aodlvUSuims Hel = 37.74 AL.FBY.

32) sraalnunadouledunsniun wlanannsazais 4.68 a3N KMno, tuin

1
=l

2 A 1 [% ﬂ = ; 3 aas a as
wanaaliiiu s00 suan. wmUTnestesssaz e §isowediy
§13fRE 19T wln 0.500 nINNT Fe,0, By 35.6Y

MAoY
13910613921 Fe,0, _. 0.500x35.6
100
= 0.178 n3u
HEAAIAIAIBEWI Fe,0, - 0178
159.69
= L1x107® 1ua

o a o =1 o d Y :l A o
Tumsvindgnsounanduesinaniuanaanlasu re fu re Aau wom
o e a = L) s .3
Upnsnnusziialfiierdall
MnQOjz+5Fe”* +8H* = Mn* + 5Fe* +4H,0
EY
Fe.0s | M@ 32W Fe =2 Tua

v
C @13RID01MTUILY Fe 2.20x 1073 lua

il

2.22x107 ATudUNYD

(hwminnsuruya iininluona)
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{ LY
AT KMoO, THATOMYNIY = 4_.___-5135:35

02961 N
Va-Na VaNg
Vax0.296] = 2.22

2.22
0.2961

UTMATY03 KMnO, n1% = 7.50 AU BY.

=8 o o 2/
33), 34) Hnavinauaulas

a § . & g o ' L e as -ﬂl o aaa =
35) winwimmietibuimasasalsdlussshothanin 04179 nfy Pz wad
11 0.1012 N AgNO, 31U 34.67 ST

Maoy

Ag' + CI” = AgCl
A B
- ViaNa R . (M. W, ) x 100
% CI" = mg sample

o 34.67 x0.1012 x 3545 x 100
04179 1,000

=29.76 %

36) wfnawhmdnandmemwTszma i [Cu,ClO,]  eRUfASmwadiy

0.1250 N AgNO, $1% 25.00 aU.Tx. luminndasidudase’lse

Ao
mg [ Cu,CI{OH);] = 25.00x0.1250x213.53
= 667.3 W0dNTY
diming1sdaede = o0.6673 Ny
CH 233 (H)
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| 37), 38), 39), 40) Ansavindreemuas

41) W1 LA LABTVBIRITRL AW 0.0500 M KMnO, Winaxwas mg.Fe,0,/cm®

Maoy

W1I0EDI KMnO, 1 AU. WY, 3IUUOA1T = 0.0500% 1
= 0.0500 Nodlun
KMnO,1 Tua sevildndumeddy re s Tua

1" 1 " " 1) Fczosg Tun
uerag 1§ U Tuaves Fe,0, MUniomeddl kMno. 1 aLLaL.
= 3x0.0500

0.125 Nadlua
-] - o “ o
* Fe,0; Mniniomedny KMno, 1 av.a.
=0.125 x 159.69
= 19.96 Vadnsy
lmnedusamsataIt KMo, = 19.96 UN. Fe,Oy/A1L.% ).

TUNaNBBI me.Br/cm®

42) laieesvasm13se™E AgNO, 8 22.7 me.Cl/em® W IOLADTUDINITRENE AgNO,

iaoy  §uiadlua c- Minldademedny AgNos 1 ALY,
22.1

= 3545
) a - - a4 w
. uaaa Be Neninjnisweany AeNos 1 au.asy,

= ] ﬁaﬁTna
35.45
= %g,AEX19'91
- lawmesueamsazans AgNo, = 51.2 mg.Br/cm®
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23) yamanuduturesstazasiulowme fluinoudrs 9 dufe
8) 0.150 N HCl 1Wineuyay Ca0, Ca(OH),, Na,O U8 NaOH
b) 0.240 N NaOH \4inew1e4 HCI, HCIO,, H,S0, U8t CH,COOH
c) 0.0200 M KMnO, 1uinewuss FeO, Fe,0, Uat As,0, Ujfiunfle
MnO, —— Mn?*, Fe? *———— Fe +, As0} ——— 50}

3

d) 0.120 M Na,C,0, luinenuay KMnO, usz K,Cry0, UffiTunfe
MnO, ——>Mn? ", Cr,0, ———> ¢ +,C,0, ——— €0,

o 3/

Meoy (INWIZUD a))

a) - lUIMBUUDI CalO
Toumosvoaa1sazan 0.150 N HCI

- Tumenves caon),
lotmes vosa15azaty 0.150 N HCl

- Tunouuos Na,0
launesvosarsazain 0.150 N HCl

- lumouuee NaOH
Tatnesvoe1sazan 0.150 N HCl

CH 233 (H)

0.150 x eq.wt.CaO

0.150 x 56
) 2

420 mg.CaO/cm?

0.150 x eq.wt.Ca(OH),

74
0.150 x 7

555  mg.Ca(OH),/cm?

0.150 x eq.wt.Na,0

62
0.150 x o2
X3

465  mg.Na,O/cm®

0.150 x eq.wt.NaOH
0.150 x 40
6.00 mg.NaOH/cm?
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44) RimI i wmsmluduvasnaelsdusclndounanlsd 1 50.00 au.a.
P98 13FRi S walfu 27.38 au.ww. 199 0.0785 N AgNO, lagifa9
vy waziinm Ininseuuned = 0.15 au.a.

Aoy
AgNO; ﬁﬂ1ﬂﬁﬂ§u1woﬁﬁu cr = 27.38-0.15
= 2723 av.aw.
HAAII AgNO, f‘imﬂﬁnimwaﬁﬁu C = 27.23 x0.0785 Nadlua
= 214
=~ #IAI001 s0.00 au.sY. wxiinae’lsd = 2.14x35.45 Nadniy
= 00759 N3y
ppm = m%ﬁg—nx 10°
= %g.%xlo‘
= 1518
msazawesd Cr Ny = 1,518 ppm
M1302WAIDLI 50.00 AV.BY. =N NaCl = 2.14x58.45 Uadniy
= 0.1251
+ 1savawesl] NaCl 19NYY = OB jge
50.00
= 2502 ppm
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1) (a) Calculate the molarity of each of the following solutions:
() 6.00 g of NaOH in 0.200 1,0f solution.
(2) 0.315 g of H2C304 . 2H20 in 50.0 ml of solution.
(3) 21.03 g of Ca0 in 2.00 Lof solution.
(4) 49.0 mg of H2804 in 10.0 ml of solution.
(5) 34.06 g of NH, in 5.00 ,of solution.

(b) Calculate the normality of each of the above solutions, assuming:

H:C:0, . 2H20 = 2H*; Ca0 = 2H"; H,S0, = 2H*; NH; = 1H*; NaOH = H*

2) (@) Calculate the molarity of each of the following solution:

(1) 3.95 g K MnOQy in 3.00 Lsolution.
{2} 14.71 g K2Crz05 in 200.0 ml solution.
(3) 2.171 g I3 in 750.0 ml solution.
(4) 623.2 mg Naz85;0: . 5H,0 in 30.00 ml solution.

(b) Calculate the normality of each of the above solutions.if the reactants and products
are as follows:
MnO; - an'; Crzog' - Cr¥ Sin'— 5405': ILy=I"

3) (a) Calculate the formalities of the following solution:

(1) 7.40 g NaNO; in 1.20 1,solution.
(2) 23.2 g CaCly in 2.04 | solution.
(3) 36.6 mg K280, in 2.50 ml solution.

(b) Assuming that the salts in part (a) are completely dissociated in aqueous solution,
Calculate the molarities of each of the ionic species.

4) Itis found that 16.00 ml of a solution containing Ni® is required to react with 0.5210 g of
pure KCN according to the equation.

Ni* + 4 CN" = N{CN)-
Calculate the molarity of the nickel solution.

5) Phosphate concentration in water is usually expressed as parts per million PO3" by weight
(ppm POj’).Thus a solution containing one milligram of PO:' in one liter (one Kilogram)
of aqueous solution has a concentration of | ppm PO}.‘ What is the molarity of a 1.9 ppm
Poi'solution?

6) From the following data Calculate the normalities of the acid and base solution: weight of
potassium acid phthalate (KHP). 100% pure, = 0.8234 g; volume of base used = 41.34 ml;
volume of acid used in back-titration = 0.72 ml; 1.000 ml acid = 0.976 ml base.
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9)

10)

1)

12)

13)

14)

15)

16)

17
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A sample of pure iron wire weighing 0.2602 g is dissolved in hydrochloric acid. The iron is
reduced ro Fe** and titrated with 43.26 ml of potassium dichromate in acid solution:
Calculate the normality of the dichromate solution. Reactions:

Fe*” - Fe’; Cry0%- - Cr ¥
A 2,045 . g sample of animpure acid required 38.34 ml of 0.0984. N base for titration. Calculate
the percentage purity as (@) KHP, (b) H;C:04, () HzC204 - 2H,0. Oxalic acid, H,C,04,
furnishes 2H*
A 20.00 ml sample of vinegar having a density of 1.055 g/ml requires 40.34 ml of 0.3024 « N
base for titration. Calculate the percentage of acetic acid (HC:H30,) in the sample.
A 1.600 - g sample of an acid having an equivalent weight of 80.0 is titrated with standard
base. It is found that the percentage purity is exactly 50.0 times. the normality of the base.
What volume of base was used in the titration?
An ore contains 25.0% Fe,0; and 12.0% Fe304. What volume of 0.120 - N oxidizing
agent is required to titrate a 0.600 . g sample of the ore? Reaction: Fe?*— Fe’.
An ore can be analyzed for MnQ; by adding excess pure sodium oxalate, Na;C,04, in acid
medium. The following reaction occurs:

MnO; + C;02- + 4H* = Mn?* +2C0; + 2H,0
The excess oxalate is titrated with standard KMnQy, the oxaate being oxidized to CO.
and the permanganate reduced to Mn?*. Given the following data: weight sample = 1.000 g;
weight Na,C,04 = 04020 g; volume of 0.1000 - N KMnO4 = 20.06 ml. Caculate the
percentage of MnQO, in the sample.
‘I he silver in a1.000 . g sample is determined by first precipitating the silver as Ag;CrQa.
The precipitate is dissolved in acid, excess Kl added, and the chromate oxidized lodide to
iodine. The I, requires 30.00 ml of 0.0950 . M Na,S,0Q; for titration. Calculate the percentage
of silver in the sample.
Reaction: CrOX- = Cr¥*; 1" Iy; NapSO;5 = NayS4Oe
The sulfur in a steel sample is determined by oxidation to SO, and absorption of the SO,
ih standard base The SQ; from a0.800 g sample of steel is absorbed in 50.00 ml of 0.0500
- N NaOH, and the excess base requires 26.34 ml of 0.0600 - N acid for titration. Calculate
the percentage of sulfur in the steel.
A student found that a sample contained 10.0% S. He was told to report his result as $O3
rather than S. By what factor should he multiply the percentage S to obtain percentage
SO,?
In aKjeldahl analysis for nitrogen, the element is converted into NH3 which is then distilled
into a measured volume of standard acid. Excess acid is titrated with standard base. The
ammonia from a 1.325 - g sample of fertilizer is digtilled into 50.00 ml of 0.2030 - N H»SQs,
and 25.32 ml of 0.1980 - N NaQH is required for back . titration. Calculate the percentage
of nitrogen (N) in the sample.
A sample of impure KI weighing 0.6125 g is dissolved in water, the solution acidified, and
20.00 ml of 0.0500 - M KIQ; (an excess) added. The following reaction occurs (unbalanced):

10;+S +H* = L+H:0
The lodine is boiled off, the solution cooled, and an excess of pure K1 is added to react
with the unused K05, The iodine produced is titrated with 25.34 ml of 0.1023 . N thiosulfate.
The following reaction occurs (unbalanced):
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I, + Szog" -1+ 5402'
Balance the equation and calculate the percentage of KI in the sample.

18) A 0.2608 . g sample consists of only NayC,04 and KHC,Os. It requires 50 00 ml of 0.0800 « N
KMnO, for titration in acid solution. In an acid-base titration a 0.2698 - g sample of the
same material requires how many milliliters of a 0.1600 - N solution of NaOH?
Reaction:  C202- ~ COz; MnO; — Mn*; HC,0; - CO,.

19) Factor weight solution. What should be the normality of a solution of an oxidizing agent
so that the volume (ml) of titrant divided by 2 gives the percentage Fe, 05 in a 0.5000 g
sample of the ore?

Reaction: Fe* - Fe'.

20)  What volume of 0.150 - N KMnQ, is required to react with 5.00 ml of H,0, that has a
density of 1.01g/ml and contains 3.00% by weight H>0.?
Reaction:  MnOj - Mn?*; H;0; - O,.
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