
1) ~s~~~Ellu~7al~Jp9BJ1pJ"II~~9~~~'apI~

a )  titrant

b) standard solution ’

c)  end point

d) equivalence point

e)  titration error

~~CWlIJlPl5~lU  (standard solution)
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MnO;+5Fe2*+8H*- - Mn2’+5Fe3*+4H20

fi,nmJ  As(W)  &J&d  0.1000 N Ed As(1II) = 0.1000 flYiJ  mJ¶pio  t=lJ.tloJ.

?&Ii  As203  = O.looO fl=rlJ  mJ¶pio  tllJ.@l4J.

= O.lOOOxeq.wt  As203  ns’u

= ~.~~x!y~

:. ‘&d~ AslOj  dtl = 4.95 oh
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Nx34.79 = 0.7546
l,ooo 204.23

N NoO”  = 0.7546x  1,000
204.23x34.79

. A~lXll~¶J’&‘U69  NaOH  = 0.1062. N

a) n]iIJlWi HNO, w”&S~?I” 0.10 x 2
=

1.5

= 0.133 nlJ.FllJ.

= 133 ixl.%%J.

b) d?IJlGlcb NaOH l?&IS~l? 0.1 x 2
= ~

6.7
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= 0.0298 alJ.B¶J.

= 29.8 alJ.c1I¶J.

c) lhJW5 HF d&d=l? = ‘s

= 0 . 8 a'u.w¶J.

= 800 alJ.c1IpJ.

0.100 x 36.45 x 100Tz-
38x1.19

0.1500x200=-
l,ooO

= 0.0300 ll5.J auya

. hmkJn5$vdKhl  = 0.0500-0.03~. .

= 0.0200 ns'u nqn
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:. v = 0.0200x1,ooo
0.500

&36i%Jfl%l  HIS04 I&J~t4  0.5OON  = 40 au.%lJ.
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%lmldl airilyhnm

a )  Baa+ + SO,” ____+ BaSO, (8)

b) Ag+ + 2CN-- Ags(CN);

C4 H+ + NY  - NH,’

d) 20H-  + a2 (CoOH&- cy  (coo-),+  2yo

e)
x

m 0, + 6Fea + + 1 4H+V2Cr3  ‘+ 6Fe’ ‘+  7% 0

f)  2ce4+  ‘+ Sn2+ 2Ce’+  + Sn’+

fhPKllJ

a )  I:1

b )  2:l

c )  I:1

d )  1:2

e) 6:l

f)  I:2

a) eq wt SO; = formula wt SO;
2

b) eq wt CN- = 2 x formula wt CN‘

c) eq wt NH3 = formula weight NH3

d) eq wt CH2(COOH)1  = formula weight CHI  (COOH)*
2

e) eq wt Fe’* = formula weight Fe’*

f)  eqwtsn” = formula weight Sn’*
2
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AlPWJ

IQ -nsu1 equivalent weight

a) acid-base reaction

eq wt HC104 = formula wt HC104

eq wt B = 2 x formula wt B

eq wt  Na,BsO, formula wt NalB407ZT-
2

eq wt NaBOl.  Hz02 . 3 Hz0  = 2 x formula wt NaBOl  * H202.  3 Hz0

b) Redox  reaction

eq wt  NalS103

eq wt I2

eq wt S

eq wt  SO1

c)  acid-base reaction

eq wt NHa

eq wt  H2NNHI

eq wt HCI

eq wt  CH2N4

= formula wt Na&Os

= formula wt  I1
2

= 2 formula wt S

= 2 formula wt  SOz

= formula wt NH.

= formula wt HINNHl
2

= formula wt HCI

= formula wt CH&
4
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d) Redox  reaction

eq wt KMn04 formula wt KMn04=
5

eq wt FeS04 = formula wt FeSO*

eq wt FeJ04 = formula wt FeJOd

ea wt Fe = formula wt Fe

20) 79es~~lw~nnz”~w~~~~~~~~~~~~~  (II)  movvs  (CUCI,)  luawaaluosk~M~*bpm3

a )  IPaI.l@%l CuCl1+2Ag+  -,Cu*++2AgCl

b) !?A$j?&Jl 2Cuz++4J- -+CuzJz+  I1

c) Ipaqjiism Cu’++Zn +Cu+Zn’+

d )  ~UL@%l Cu”+Cr’+ -+ Cu+  + Cr3+

a) eq wt CuC12  = formula wt CuCl*
2

b) eq wt CuCll  = formula weight CuCll

c)  eq wt CuC12  = formula wt CuCll
2

d) eq wt CuCL = formula wt CuCll

H,O,  + 2H’  + 2J-  - I, + 2H,O
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a) M.W. KI = 166.01

:. KI iid$h%X~lfJ  500 EllJ.%J.  = &#

= 0.025 flJn

lh4dfJ”?Wl&Ju’ulJtN  K I = 0.025 x2

= 0.050 F

b) l&d%? hlWd  Ag’

Ag+  + I- -t AgI

eq.wt.KI = formula wt KI

KI i%h$h~l5~::nl~  500 tlfl.%U. =4.15
166.01

= 0.025 flhmlya

’ KI &Ju’w. . = 0.025x2

= 0.050 N

c) olnJ~ns’ulnls~~~nlsfls~naur3;1Cau

HgO+41-+HzO  4 HgI:-+2OH-

eq wt KI = 2 formula weight KI

= 166.01 x2

- 4.15
322.02

= 0.0125 ns’unlJp?a

’ KI &J&l. . = 0.0125~2

= 0.025 N

4 eq wt KI = formula wt KI

:. fl?lUtbbO~  KI

= 0.050 N
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b)  ~ldf.jfliUl  CO:-+2H+  -, HzO+COa

formula wt Na$Os=
2

=u
2

= 52.99

= 0.04oo fl5mJlp

= o.o4@Ox1,ooo
400

= 0.100 N

d no.eq wt HCI  = no.eq wt NaK03

0.15oxv = 25.00 x 0.050
1.m l,ooO
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” = 25.00x0.050
0.150

= 8.33

IO;  + 2MnO;  + 20H- - IO; + 2MnO;-  + H,O

= 389.92

9 . 7 5-
389.92

:. ffl5ClZXllU  KH (103)2  l’hk = 0.025 N

c) 10; 1 Tun P 12 2 F u n
Y

‘tfl5fl=t!lU KH(IO&  1 iYlJ.@lU.  Wihh=fl~ = $-$

= 0.025 lun
Y

. I’flZRZllU  KH (IO& 1 R¶J.II¶J.  U~ikihfl~  = 0.025 x lo+. . Fun

I3 fiVhl&lh’kin’Y  KH (lO3)1  1 tW.%lJ. = 2 x0.025x  lo+ hl

= 2x0.025x  10+x253.8  f&J

= 12.69 ikGins”lJ
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d)  +?0;+2tinO;+ZOH-  + i70;+2dnO:-+H,O

ointlfjdfmtfndi  IO; &w$ydu5bdnaxoPd  2 $3

:. eq wt KH (IO& = M.W. KH (IO&
4

=z
4

a )  eq.wt.KHC,O,  =  f o r m u l a  w t  KHC,O,

b )  eq.wt.KHC,O,  =
formula wt. KHC,O,

2

c)  eq.wt.KHC,O,  =
3 formula wt. KHC,O,

4

d )  eq.wt.KHC,O,  =
formula wt. KHC,O,

2
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filoldU NaCl  + AgNOJ  + AgCl + NaNOJ

mg NaCl = V,,+XN,,,+XM.W.,,I

= 35.52x0.1070x58.44

= 222.11

Vo NaCl = 222;1:2’13(  ,0(-J

= 69.15

mgFe  = Vcr& x N&x eq wtF. fhhf¶J

= 45.0~1.0~55.85~10-~  fls’ol

= 2.513 nF¶J

frwleu

Na,CO, +. 2 H C I - H,O  +  C O ,  +  2 N a C l

HCQ,,,;,  + NaOH + H,O  + NaCl

2 no.m mole.Na,CO, = no.m mole HCl  - no.m mole NaOH
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= (50.0 x O.lOO-  5.6 x 0.100)

mg Na,CO,

= 4.44

1=
z

x 4.44 x 106

= 235.32

% Na,CO,  htWi&Xdl9 235.32 x W3
=

0.500
x loo

= 47.1

= 0.1200x31.69
39.33

= 0.097 N

= 45.67x0.097-3.25x0.1200

= 4.04 -4

= 0.6079.1(p
4.04

= 150.47 n=h.l
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vAi(o.0450xI - !2!!!?~10"
2 105.99"

v,a = o.0900x103x2
105.99x0.0450

:. &d&hJlWf  HCI = 37.74 mJ.IU.

MnO;+SFe’++8H’?‘-Mnn2’+5Fe3*+4H20

Fez03  I  ‘il.la  8:; F e = 2 13JR
"

' tfl56iifJdldik~dQd Fe = 2.22x lo+ boltl
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~1~ilXllCl  KM&,  dl’dU~lu’u’&  = “*~5~~’

= 0.2%1  N

VA-N,, = VsNn

VAXO.2961  = 2 . 2 2

2.22V* - -
0.2961

d?IJlPlX’VtI~  KMnO,  i%# = 7.50 tllJ.c1(oJ.

AIJ’  + Cl- + A&I
A B

% cl- = VIANA  9 R . (M.W.m)x  100
mg sample

E 34.67 x0.1012x  35.45 x 100
0.4179x 1,000

= 29.76 %

mg I CuCI(OH),]  = 25.00x0.1250x213.53
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,
41) QsP9ll~a~ai~os~la~~al~  0.0500 M KMnO, hLYlEWlJ&¶  mg.Fe,0,/cm3

=
~x0.0500
2

= 0.125 initun

’ Fe& fhhl.&I~UlVdn’Y  KMnO, 1 WIJ.CHOJ.. .

= 0.125 x 159.69

= 19.96 ihiins'u

Imhdumnisnrniu  KM~O~  = 19.96 un. Fe2O,/flfl.%fl.

fil@WJIl dlU?UhiitlJfl  Cl- n’rild~~,ifJlWl&?lJ  AgNO, I iVJ.%oJ.

22.1=-
35.45

. . lln@ldl Br-  fiIl~tilL@liUlYWJi%h* AgNOJ  1 W.%¶J.

=A 22 7 ih?tun
35.45

= 22.7x19.91
35.45
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43) ~~ni~~i~LU’UU’U~aJai~~~~iu~~u~~~~a~u~na~~1~  7 rii4iG1

a) 0.150  N HCI ~ULnatJllaJ  CaO, Ca(OH)2, Na20  LLRf NaOH

b) 0.240 N NaOH  ~uLnoulIa~  HCI, HCIO,,  H2S04  UAZ CHpOH

c) 0.0200 M KMn04  'lULnatJlIa4  FeO, Fe203 LLR: As203 l@%l7~0

MnOi----J  Mn2+,  Fe2+\ Fe3 ‘,  AsO:--AsO:  -

d) 0.120 M Na2C204  'LULnaSJllaJ  KMn04  LLAt  K2Cr207 d@i%JliiO

MnOi  + Mn2 +, cr20;  w Cr3 + ( c20;  ~+ co2

= 0.150 x eq.wt.CaO

zz 0.150 x 'z"

Yz 4.20 mg.CaO/cm3

= 0.150 x eq.wt.Ca(OH),

= 0.150 x ;

= 5.55 mg.Ca(OH),/cm3

= 0.150 x eq.wt.Na,O

= 4.65 mg.Na,0/cm3

= 0.150 x eq.wt.NaOH

= 0.150 x 40

6 . 0 0  mg.NaOH/cm3
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= 27.38 -0.15

= 27.23 mJ.%U.

= 27.23 x0.0785 ikliiflJn

= 2.14

= 2.14x35.45 ikliini’lJ

= 0.0759 ns’u

mm =
wt of solute* x IO6wt of solution

= o.o759x,o6
50.00

= 1.518

Iwmxl1uo=5  cl-  1MlJ = 1,518

~l5ZlXIlUPi?UdlJ  50.00 alJ.%¶J.  9,;  NaCl  = 2.14x58.45

= 0.1251

’ ~15~~~lU~~~  NaCl  l&&J 0.1251. . = zzx106

= 2502

mm

iklsfls’u

fls’u

pm
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I) (a) Calculate the molarity of each of the following solutions:
(I) 6.00 g of NaOH  in 0.200 Lof  solution.

(2) 0.315 g of HzCrOd . 2HsO in 50.0 ml of solution.
(3) 21.03 g of CaO in 2.00 I.of solution.
(4) 49.0 mg of HzS04 in 10.0 ml of solution.
(5) 34.06  g of NH, in 5.00  Lof  solution.

(b) Calculate the normality of each of the above solutions, assuming:
H2C204 .  2HsO =  2H’;  CaO =  2H’;  HzSO~  =  2H’;  NH, =  1H’;  NaOH  =  IH’

2 ) (a) Calculate the molarity of each of the following solution:
(1) 3.95 g K Mn04  in 3.00 Lsolution.

,(2)  14.71 g KsCrsO, in 200.0 ml solution.
(3) 2.171 g 12  in 750.0 ml solution.
(4) 623.2 mg Na&Os . SH20 in 30.00 ml solution.

(b) Calculate the normality of each of the above solutions.if the reactants and products
are as follows:
MnO;  - Mn2’; CrzO{- - Cr”;  S20:--  S.rO:-;  12  - I-

3 ) (a) Calculate the formalities of the following solution:
(I) 7.40 g NaNOs in 1.20 Lsolution.
(2) 23.2 g CaClz in 2.04 I solution.
(3) 36.6 mg KzSO.,  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 ) It is 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.
Ni2’  + 4 CN-  + Ni(CN)$

Calculate the molarity of the nickel solution.

5 ) Phosphate concentration in water is usually expressed as parts per million PO?  by weight
(ppm PO:).Thus a solution containing one milligram of PO:-  in one liter (one Kilogram)
of aqueous solution has a concentration of I ppm PO?  What is the molarity of a 1.9 ppm
PO~‘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; l.OC@ ml acid = 0.976 ml base.
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7)

8)

13)

14)

15)

16)

17)

A sample of pure iron wire weighing 0.2602 g is dissolved in hydrochloric acid. The iron is
reduced to  Fe”  and titrated with 43.26 ml of potassium dichromate in acid solution:

Calculate the normality of the dichromate solution. Reactions:
Fe*” - Fe”; CrsO:-  - Cr ‘*

A 2.045 - g sample of an impure acid required 38.34 ml of 0.0984 - N base for titration. Calculate
the percentage purity as (a) KHP, (b) HsCs04.  (c) H&04.  ZHZO.  Oxalic acid, H&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 (HCzHsOz)  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%  Fez03  and 12.0% FesOd.  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 Mn02  by adding excess pure sodium oxalate, NasCzO+  in acid
medium. The  following reaction occurs:

MnOz + CZO~-  + 4H’ -+ Mn”  + 2C02  + 2H20
The excess oxalate is titrated with standard KMn04,  the oxalate being oxidized to CO*
and the permanganate reduced to Mn‘+.  Given the following data: weight sample = 1 .OOO  g;
weight NazCz04  = 0.4020 g; volume of 0.1000 - N KMn04  = 20.06 ml. Calculate the
percentage of Mn02:  in the sample.
‘I he silver in a 1.000 - g sample is determined by first precipitating the silver as AgzCr04.

The precipitate is dissolved in acid, excess KI added, and the chromate oxidized Iodide to
iodine. The 12 requires 30.00 ml of 0.0950 _ M Na&Oj for titration. Calculate the percentage
of silver in the sample.
Reaction: CrO:-  - C?; I- - I*;  Na2S0,  - Na&06
The sulfur in a steel sample is determined by oxidation to SO,  and absorption of the SOs
ih standard base The SO3  from a 0.800 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 SOs
rather than S. By what factor should he multiply the percentage S to obtain percentage
SO,?
In a Kjeldahl analysis for nitrogen, the element is converted into NHs 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 distilled into 50.00 ml of 0.2030 - N HzS04,
and 25.32 ml of 0.1980 - N NaOH  is required for back - titration. Calculate the percentage
of nitrogen (N) in the sample.
A sample of impure Kl weighing 0.6125 g is dissolved in water, the solution acidified, and
20.00 ml of 0.0500 - M K103 (an excess) added. The following reaction occurs (unbalanced):

IO;+S-+H’+ ls+HzO
The Iodine is boiled off, the solution cooled, and an excess of pure KI  is added to react
with the unused KIO,.  The iodine produced is titrated with 25.34 ml of 0.1023 - N thiosulfate.
The fohowing reaction occurs (unbalanced):
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Is  + szo;-  + I-  + s40;-
Balance the equation and calculate the percentage of Kl in the sample.

1 8 ) A 0.2608 - g sample consists of only NasCs04  and KHC204.  It requires 50 00 ml of 0.0800 - N
KMn04 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: CsO:-- CO*;  MnO;-  Mn*+;  HCsOi- COs.

1 9 ) 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 Fez03  in a 0.5000 g
sample of the ore?
Reaction: Fe” - Fe”.

20) What volume of 0.150 - N KMn04 is required to react with 5.00 ml of Hz02 that has a
density of 1 .Ol  g/ml and contains 3.00% by weight HsOz?
Reaction: MnO; - Mn**; Hz02 - 02.

CH 233 (H) 1 4 1


