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CONFIDENCE LEVELS FOR VARIOUS VALUES OF Z

CONFIDENCE LEVEL, % — &

50 0.67

68 1.00

80 1.29

90 1.64

95 1.96

96 2.00

99 2.58

99.7 3.00

Values of t for Various Levels of Probability

Degrees of Factor for Confidence interval,

Freedom 80% 90% 95% 99%

" 3.08 6.31 e 83.7

2 1.89 292 [4.30 9,92

g \ 164 (2.35.18:18 5.84

4 ‘ O3 2.13 2.78 4.60

5 1.48 2.02 2.59 4.03

6 1.44 1.94 2.45 3.71

CRITICAL VALUES FOR REJECTION QUOTIENT Q

Number of Qcritical

Observations 90% 95% 99%
Confidence Confidence Confidence

3 0.94 0.98 0.99

4 0.76 0.85 0.93

5 0.64 0.73 0.82

6 0.56 0.64 0.74

7 0.51 0.59 0.68

8 0.47 0.54 0.63

1. Aninterference or Intgrferent is a substance that
a) Exists in the matrix but does not affect the results of analysis
b) is used in some methods for analysis of the analyte.
p cff affects the measured analytical signal for the analyte and
leads to error in the analysis results.
d) affects taking a sample for analysis.
e) None of the above




2. A sample in which the concentration of the analyte is equal to the
average concentration of the analyte from the site where the
mled
a) Pure sample
b) Representative sample

) Excellent sample
| d) Replicate sample
(®) None of the above

3. A 0.3700 g of KCI (molar mass = 74.54 g/mole) is dissolved in By.me ~

water such that the final volume of the solution is 50.00 mL.

Calculate the molar concentration of K in this solution e t}_i?.f-—
a) 1.0x10° M WX oy ng® weeh Tl 0D
b) 0.100 M 0. el o -
¢) 0.0500 M e e
d) 0.200 M

&) 0.0100M v~

4. A 0.500 M solution of a weak acid HA is known to be 90.0%
ionized at this concentration. The equilibrium (or species)
concentration of@n the solution is |y k=YLt A7
a) 0.550 M
® 0.0500 M
c) 0450 M
d) 0.100 M

e) 0.900 M
PPN &>

5. A (.922x10" MJ%ﬂFe(CN)s (molar mass = 329.115 g/mole) can be

?pssed in Bgﬂ_swﬁllion as f 17

63.3 ppm
b) 45.6 ppm PP ™= oy, sal\d o
c) 29.7 ppm ﬁ:
d) 77.8 ppm
e) 37.1 ppm s sel



6. Calculate the molar concentration o@ in a solution that has a
pZn value of 3.875 . B3

ii / \9
a) 7.78x10°M
b) 4.45x10° M
) 6.66x10° M
@133x10 M
e) 9.56x102 M

7. Calculate the molar concentration of concentrated HC1O, (molar
mass = 100.46 g/mole ) in a solution that has a specific gravity of
1.67 and 1s 70.0% HCIO; (w/w). g y WO
2) 5.55M e

@ 11.6 M|
¢) 14.5M!
d) 9.98 M
e) 4.78 M

8. In tltmtlons the color change of a chemical indicator requires an
overtm'atmn 0£0.04 mL. The type of error in this case is y-

a) Wﬁ a.’éJP s—'\'r"p \
b) Instrumental error ey

©) Personal error

d) Methedetror

& i

% 9. A method of analysis yields weights for gold that are low by 04

@ Calculate the percent relative error caused by this error in the
e _x

weight of gold in a sample is 45 (g

a) 2.22% 85 oy
b) 0.089% _—
¢) 0.89%
d) 8.88%
e) 4.44%



% 10.Consider the foliowing data obtained for the weight of a sample of

natural uranium ores: QA
[Dﬁ s L ‘ i
/ 7

0.105; 0.102, 0.106,0.101, 0.995, 0.100 g

The median for thése data is

| % \?4' /thL
a) 0.1050 a%’\ 7’!
5

b) 0.1010
0.1020
0.1015
e) 0.1060
< 2 5% J \:Q/’ o \
11. Independent analysis is a procedure for dStection of systematic | | .9
- : < s SEX
% method error. This procedure involves

a) Exploration of the dependence of the magnitude of the error on
the sample size

b) Analysis of a standard sample
Analysis of the sample by a different method

d) Blank determination

€) None of the above

12.Random errbrs
a) Occur océcasionally due to laziness of the experimentalist
b) Can be determined and compensated for
¢) Can be related to specific perceptible sources
‘@) Are due to combination of small unperceptible errors
e) None of the above



/l 3.Analysis of several plant-food preparations for potassium ion
yielded the following data:

Sample | Percent K \ |
: 5.15,5.03,5.04 j,o',d 0.0084 ¥ ot:aol‘ 4 0009
2 7 7.18,7.17,6.97 %) | ool 4 5. o036 § G016
> 4'Q0’3;93’4-LS Y,03]|©. 00 4 o-ol\ x o ©\UY

Calculate a pooled value of the standard deviation, Syesed.

T ansa 4o el o
. B e
@&o.1 F,—H

d) 0.001 & e 72 4+ 1% *//);

9 004 0l

14.Estimate the standard deviation in the following calculation and
\1\ report the result of computation.

w3t - 3
Y =90.31(£0.Q8)89.32(+0.06) +&00(i0-‘&4)
S, =
y ¥z o G ik
a) 1(x1)
@ 1.19 (+0.01) e/
¢) 1.2(x0.1)

d) 1.190(+0.001)
e) 1.1900(x0.0001)



I5. Six bottles of orange juice samples were analyzed for residual
sugar contentwith the following results:

{)k No. of samples N4

Average percent 245 §,
concentration of sugar

Standard deviation 0.03 S

Calculate the coefficient of variation for the results of analysis.

a) 0.3% o S 007
b) 0.012 = e
o% .
" ¢) 1.2% p .l =i
@ 122 ppt  (ppt = part per thousand)
e) 9x10°

16. Perform the following mathematical operation and round the
* answer so that only the significant figures are retained

log (4.000x10°) =
a) -4.39790 L
b) -4.4 2
c) -4.39 Sy
\J"

p -4.398 : Y S
(& #3979

17. A chemist determmed the percentage of iron in an ore, obtaining
the following results: X = 15.30 & n=4.

Calculate the 90% confidence limits of the mean for these data.

a) 1530+ 0.33

b) 15.30 +0.29 z
¢) 1530+0.16

d) 15.30 + 0.41

) 1530£0.12



N

18.

The standard deviation of a d for determining manganese -
in__steel is known from mf determinations to be
0.0Z-How many determinations must be run by this method if the
90% confidence interval of the mean is to be + 0.06?

—_—
a) 12 P
b) 2
O 4 W
(ei))g ©.0b 2 WA O

JV

19. Apply the Q-test to the following data to determine which result

should be rejected at th€ 95% confidence level 7.295, 7.284, 7.388,

"“\..“_________
7.292. 1:-,18*/7’?’2‘*1/ *;F")\CES-/F,&JS
a) 7.292 -
b) 7.295
c) 7.388
d) 7.284

@ none of the results should be rejected.

0. The confidence interval is an interval around the

2
experimental mean within which:
aythe true value exists . .

b) the popfilation mean exists within +¢ bounds

c) the population mean exists within +2¢ bounds

d) the population mean exists with a certain probability
e) the population mean exists with 100% probability.

THE END THE END THE END
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- P otd R 1 }‘\\U\q—— Ha oy
Ax e 200 ¥ 0,169

- W . 2G20 . ) 3
d ’i_\m"g" 2\@.*"(.3;\?@ H 0 2023 XNO° ., 8O 98 w6

w, 202
[. What is the density of 53.4 wt % aqueous NaOH (MW = 40.00) if 16.7 mL of the k=152
/ solution diluted to 2,00 L gives 0.169 M NaOH. ‘
C G vy
ayl5.2g/mL b) 0.169g/mL ¢) 3.03g/mL  d) 0.75g/mL
G 6 H
N - \\U\*,\G/ “ %;5 . >
2. 500 mL of a water sample is found to contain 0.0014 g of CaCOs(molar mass w =z 410
- >{9) 2 100.1 g/mol). Calculate the concentraion of CaCOjs in paris per million.» Cortoy;  H 5 ¢
| Moo o WHYIO GO
@2.8 ppm b) 0.0014ppm ¢) 1.4 ppm d) 0.028 ppm e) 0.14 ppm v a5
' _ 2.3%\o
25 -\ ;K\S w.\) we ;x\o’a T 9@ e
3. What volume of water should be added to 10.0 mL of 2 0.500 M solution of NaCl Laxd?d
to make the molarity 0.200M. Assume volumes are additive. —=E
- a.ome¥?
()25 mL ) 15mL ¢) 40mL d) 10mL @) 5mL WUyt uy O

G ¥{Q.0ut =z (2%AN2Z

4. The molarity of an NaQOH solution was determined by titration vs, KHP,

‘q,;»‘?f Individual titrations gave the following concentrations: 0.1127M, 01112, ze,
/ 0.1 132M,. 0.11 34_M af‘ld 0.1174M. Which of these poi\nts éEOtlld,b?%-%?g?\?%ahiox\ﬂq =
) _95% confidence interval? a. “"Z\_z_)‘_——%glg% f Z ;U\ G- M
7wy 0.127 @Vo. 1112 ¢)0.1174  d)0.1134 @;2116 Fineatve. O-C‘j“?';;) ‘f“ e
& T 75,0062

5. This particular analysis ( in questionfl) has been performed thousands of times -~ Q@_\\‘: o, 6%
enough such that the population standard deviation (B) can be determined.
/ ~ Assuming that B is equal to 0.0003A for this determination, calculate the 95%

confidence interval for p 3 Sog Po Y 82
ST
a) 0.1136£0.00026  (B) 0.1136+0.0003 ) 0.1140.0003 GABE & 0003\
d) 0.114:0.00026  e) 0.1126+0.0003 e
N Q‘Ggﬁé‘;ﬁg
- 2.2M4
6. For the following calculations, determine the answer and the appropriate | p pQG‘fG
uncertainty: yz 84 Swz ) Ga) e &7 ng Nk 6-5)
(Q.;':))“z » (ol ¢
15.4(20.3) -7.0(=0.4) = 0.0% ¢ Oné
: 1 0.5
2)8.4£0.7  b)840.1 ()84 %05 d) 840070 ) 8.40 %050
BN

7. For the following calculations, determine the answer and the appropriate
uncertainty: E%:...:z 2.303 Sa X
=N 54 . S 3.0
antilog 6.%8.04 2160228.,133% = 2% KO £ G2 - = 230
su = g 2LWEl-
@D(2.8+0.3) x 10° b) 2.8 x 10° ¢) (2.80+0.3) x 10° a3
d) 2.80x 10° e) (2.80+0.30) x 10°

I

fw s



’ 3

CHAC x\G>

G\

ol e s Y

.G

O.L\\[\ = Ga‘ u

found that the amount of Si0; obtained is always 0.4 mg 00 hlgh regardless of the
weight of sample taken for analysis. Calculate the % errorina sample which contains
10.0% Si0; if the sample analyzed is 0.100 g. v o Hihy

o\ ’
a) 40% @ 0.4% c) 10% d) 0.04% e) 4% = yao'l, \
o .

9. Titrator A obtains a mean value of 24.32% and a standard deviation of 0.12 for the
purity of a compound. Titrator B obtains corresponding values of 24.52% and 0.10.

The true value is 24.40 %. Compared with titrator B, titrator A is: T TNy 7
s o ke L gH-32-MAC, { g 0P <" 000
- .L\ e

less acotate but more précise.” *x e 2410 -
@)more accurate and 1esslz)reclsesé/ REDL e R 242 - AA0 - @9—20 C"’_"?‘
¢) less accurate and less precises 204G (AR N
d) more accurate but more precise A pe \aw
e) no information about accuracy and precision could be obtained from the given \Lo@w
information.

10. Calculate the pH of a 0.050 M solution of acetic acid. The Ka of acetic acid is
/8x105 W ead  Jooaxier - Jaans®

A -3
= q, % \0
W A% 20,

f N
a) 4.50 b) 0.65 ¢)-5.05 d) 7.00 3.02 s o N
S E e ow = 2,62
1. Calculate the pH of a solution that is 0.10 M in sodium acetate.Ka for acetic acid
-4 = -&
| is1.8x 107 ko= %@,q, Q.55 ¥\0 - \ro\_@ma\e
TP “s CnB8 X\C
L 8.88 H 100 9 700 & 52 e) 930 O mdq@
Aﬁzc‘(]q —3%% . CXOQ =7, ¥ 0 t—‘) < e
12. The solubility of silver chromate(molar mass 332 g/mol) at 25°C 15 0.0279 g/L ow - 38%
Calculate the value of K, for AgaCrOq W= 3722 55_\54 Q. 027 e
RS
0)2.9x10% 1) 1.1x10" ¢) 7.8x10™ @Mxm12 e)5.9x107"? 5.020 % S yne
ks D = EAG] Zy CQ{M]S 297%. %y r H
{ o
o = (Oxeare 3&6 (gaas l e QN2 g §-2HX15
16816 g = \ . S ™
282,90 - 2330, 66X\

13. Consider the dissociation of barium sulfate (BaSQs: KSp 1.1x10° 10) 2.4 ¥ \0— '

Calculate the molar solubility of BaSO4in water : -~
BaSol —9 p,u\ V%Ou

a) 10x10‘3M b LIx10°M ¢ LOX10M 2"\, L™

d)7.0x10° M @10x10 M ' r w\o“ko
E\
i = V.05 xE°



14, Calculate the pH of a solution prepared by mixing 100 mL of 0.05 M NaOH with \qu
100 mL of 0.175M acetic acid (CHsCOOH). Ka for CHsCOOH is 1.8 x 10° - .58 *

a) 1.3 b) 12.7 O 44 9.6 e) 7.0

15. Which of the following solutions is the most acidic solution:

~
a)pH=10 [OH]'m 102 M ¢)pH=5 d)[H;0]"=10°M e) pOH=7

o= \O—z PI\L:'G
/ PPz .
V
\& 2 WSRO .
MaoW %SQCC’:’ =, e IS
» .2 0.05 = ON\E5 o d
\ = \QQ - Qg@-gj
V= QO - e
-\‘j,(/\_["]. . Wy = O'Q,Oé‘_ k’ N C‘\
’ A o .
——
\ L o
“‘*g\” T ChzcaoNH Y L
f—p A
odb
o.cod — 0L p@\”; ﬁ/—
~ pots JEP X (50T
et = O 2 -
w Caugcoond~ o™ 0%
M= ©.005 e
200 A Q, 625
= S0 R
= ©.02° o x\c@®

o) = o1 xe”

-
B L %\O
Polt = . H3

P = R«

P

[
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|. Calculate the % relative error in solubility calculation of CuCl in 0.05M KNOs
when using molarities instead of activities. For CuCl Kg = 8.1x10"

0
a) -46% b) +36% (€D -18%  d) t18%  e)-36% m

2. A correct mass-balance equation for a solution saturated with CaC,0y is:-

2\ J\_g_o"j}

\}

Ny
‘/@"‘.
“

=

et Cab o CQTh~ - 10 QlRG 10
GDCe] = [GOF] + [HCO: + [HC,0i].~ and . u-1R%:
b 2[Ca®] + [H:0"] =2 [C,0,”] + [OH] Wt xe™e
¢) [Ca¥] + [H:0']=2 [C;04] + [OH]¥ ot G -\ R8T
d)2[Ca™] + [H30"] =[C,0,7] + [OH] » « @Ou \

Wy GO k920 2 B SO ¥ & ot

a4 - PR
¢) [Ca™| = [C0.7] gy
‘ Pz = & 2w B0 V0 - < oa + Wo

V— 2’61’6 Al 4.;\-'-\‘3,04— ’Z_LLLCJ — \)«? Cf* A O
3. Calculate the molar solubility of Mg(OH), (Ksp=7.1x% 10°%) in water.

D) 7.1x102M  b)24x10MM )41 X100 M @) 2 %10 M L
MGt Rep . LHO) Cowd® _ LA R

e) 8.0x10""M A S AR CIIR I oW - *‘%J-w\
= on « 2CMBTY v ST i
4. Generation of hydroxide ion as a precipitating agent from urea for the purpose of
precipitating Fe’* as Fe(OH); is called: AW = Qio,”?l

) izati Yoo g = Moy i‘_z}Lfo*al‘L
a) peptization Ay yie a3
b) coagulation WT’LO = i@l%l

(© precipitation from homogeneous solution. g fr\.”-l{'i‘“o"?-
d) digestion of the precipitate > L

¢) coprecipitation %

5. An aqueous solution contains NaNO, and KBr. The bromide ion was
separated as AgBr by addition of excess precipitating agent AgNO;. The
charge on the surface of the primary adsorption layer of the colloidal
precipitate is ey

a) Positive charge due to the adsorption of potassium ions
b) Negative charge due to the adsorption of nitrate ions
(¢ Positive charge due to the adsorption of silver ions
d) Negative charge due to the adsorption of bromide 1ons .
e) Neutral since primary adsorption layer will neutralize the counter ions

2



6. Which of the following statements is correct:

a) Peptization is heating the precipitate in solution to coagulate the precipitate. ﬁ
@) Inclusion or mixed crystal formation occurs in case of colloidal precipitatesge
¢) Coprecipitaion i:éﬂ(nging down with the precipitate substance which are ]

normally solubl

d) Colloidal precipitates are best washed with distilled waterfK

e) Occlusion is replacing some ions in the crystal by foreign ions.#€ whE B
-3

e o Yoy = 2BEXNETT

7. A sample of pure sodium oxalate,Na,C,0,, weighing 0.2856 g (molar mass
134 g/mol) is dissolved in water, sulfuric acid is added, and the solution is
titrated at 70°C , requiring 45.12 mL of a KMnOj solution. The end point is

overrun and back-titration is carried out with 1.78 mIL of 0.0516 M solution of 2%\ o?
oxaliq acid, Calculate the molarity of the KMnQ, solution. n VB @O0z 0.0 4
Equation is: eagn

. . ' <
MO, + 50,05+ 16H > Mn* +10C0O, +8H0 2 *%TZQ"‘ ,:;’;“1_\3 W

(amon 0,852 A10,
a) 0.048 M @0.01971\4 ) 0.0394M  d)0.009M ) 0.018 M nwOu= 0.0368 %

20,0332 WG
V- TR

i }~\: Mz
3. In the titration 50.0 mL 0.1 M NaCl with 0.1 M AgNQ;, calculate pCl after N
addition of 50.0 mL AgNO; ey s o @
B . 108l 3 -5 A= 2 -
Ksp for AgCl = ix10 cam= A0 = © ==
) 600  (B)5.00 )75 4)7.00 ) 9.00

M o\cic}: C-

9.  Chloride ions are to be determined by titration in a solution of pH 1.5. Which
method would give the best results:- WG,

a) Mohr's method using K,CrOy indicator.«t
b) Fajan's method using dichloroflourescein indicator.
¢} Titration with EDTA.
d) Titration with HCI,
@ Back titration usingVolhard's method in which Fe’* indicator is used.
Eo

f

3
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10. TIodide ions are to be separated from chloride ions as silver salts in a solution
containing 0.10 M of each ion. Given that K, for AgCl = 1.8x107"°, K, for
Aglis 7.3x10""7 and using 1x10”° M as a criterion for quantitative
precipitation, which of the following statements is correct:- .

Doy el T

a) separation is not feasible. ™ 3= \i;G ~ G2

b) I can be separated if [Ag"] is less than 7.3x10™> M. % 1.3 X\o # \o7> 2\
I can be separated from Cl"if [Ag'] is held between e ~ 1.3 W0 !
7.3x107%-1,8x10° M.+~ . (o) —

d) AgClwill precipitate if [Ag*]=7.3x10"° M. ¥

¢) Both CI" and I' will precipitate at [Ag"] 7.3x107% - 1.8x107 M.

L= .
11. Calculate the pH of a solution that is 0.1 M of each Fe(IlI) and Mg(1l), in
which Fe(Ill) is needed to be separated quantitatively from the Mg(II)
as hydroxide. Given that ;rﬁ q FOT\EW . 363 (G2 > Uy gt
K, for Fe(OH); = 5%10 ov={ By e~ 6 oot g
Kp for Mg(OH),= 7.1x10°7% — ov J’igio’?— ANV A o=

Using 1x10 M as criterion for quantitative removal of ions *\ g™
Gy = \m\C?!"6
@ 323 B892 - 0507 1077 €247 S
‘ : J._____ﬂ G =\ R
&. W | 23
mﬁﬂﬂi& pe N P v

12. 0.10M solution of an acid HC (pKa = 4.30) is titrated with 0.10 M NaOH,
which is the most suitable indicator for this titration:

Pl |
Indicator oK i = Ei > B
¢.5 |1 (acid) 8 \éf Wi
= v %3
II (base) 5. = e
TiI (acid) 10 7375 b Yagh - U B
ol g, ! QAN
a) 1 ® 1 ¢) 1l d) Torll e HMorlll s
N = S
% . oo = ooy LED A
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13. 40.00 mL of 0.0900 M HCl s titrated with 0.1 M NaOH. Calculate the pH
after addition of 3{9&933“1“ of NaOH =

a) 1.82 b) 2.34 ¢) 1.51 @ 2.07 e) 0.09 [

weon 'y Yoense RGN Q\Q:"‘Q} '
14. In the titration 0f 40.00 mL of 0.110 M NOCL (K, s toc = 6.25%'%) with
0.100 M HCL. Calculate the pH after addition of 44.00 mL HCL
Y - ey Qo
a) 6.38 @ 5.24 c) 4.00 d) 3.21 e) 8.76

L

15. Which of the following Aacids would show the sharpst end point when 50.00
mL of 0.10M of the acid is titrated with 0.10 M NaOH:

(&) Acid I with Ka =1 x 107
b) Acid IT with Ka=1 x 10 B
c) Acid Il with Ka=1x 10 -
d)} Acid IV with Ka=1x 10
e) Acid V: very strong acidy,

et TEvOy ool 1z Fue. Jon ol

1]
o
N
_('__"‘
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Quiz 1

Namefy\“f‘?—’é,"“" ...... ‘ 2D

o

1. Which of the following sentences is not correct?

a) Asa solution approaches infinite dilution, the activity coefficient approaches 1. ¢~

b} Activity coefficient of an uncharged molecule is approximately unity regardless of onic strength. #

¢) In a solution that is not oo concentrated, the activity coefficient of a given jon is independent of the

nature of the electrotyte and dependent only on the ionic strength, &~

d} Atanygiven jonic strength, the activity coeflicient of ions of the same charge are approximately equal=—"

Fop4 given ionic strength, the activity coefticient of an ion becomes closer to unity_ys.the charge carried
vy the ion increases. 4 '

J -

2 Which is the mass-balanced equation for a saturated solution of CaF,? N
(_CG&J £V {ed
Useful equations: :
(Xl C el

Calt 4 2F cu’. )’th’] . {uC]

’ PglAs Nol 4 BAT ;
: ' ‘ ’ 13,0 5 30t + OW
: (paf+ CD;O’L] = @p'h@iﬂ‘_)
[Na'] = [HAT + 2[A™] + [OH] - " s e ou
GD [Na') + [H507] = [HAT] +2 [A¥] + [OH] ~ HA w0 > veb 2 OT
oo [NT=[HAT . .

d) [Na'l+[H,0") = [HA]+[A"] +[OH]

e} 2[Na'l+ {H,0%] = [HA]+ 2 [A¥] + [OH]

b
I

3. Write dowpshe charge — balance equation for a solution sentaining 0.2 M NaklA

- 21 s oe ic s ;
Oy, (1)~ Levet Cs2) 3125 A ngjg' . 57 (1323 6 1620,

4, Caleulatz the molar solubility o/f_CuS in a solution in which the [H;07] is held constant at : XSZ)
ﬂwl(}‘M K, for CuSig’8 % 10, and for H;S K = 9.6 x 10%and Ky =13 %107 - E{,—ﬂ (3R 65 7
2 4x10M [()s.LA0°M ) 32x10°M & 34x10FM @33 10°M . (Sayzj 'lt-?.-zxiuﬂf 5% 107>
Cu G Cn e s ) (s1"= 8 Y18 Zxin-3F
Lo kg, = L1573 Ciy0") |

Hog 4+ &0 - UG \'—"304 - («3‘] [,\53(‘3'—3[»\5361‘
v = ,_‘—av—"—'_—'_-'-—-____..

tﬂ‘.k‘ ko\i -

- 3 .\el?_
- {slond
‘FC«:.( Fay

NS B0 o 2y 0307

o] 5 [l B

k) L2 e -

- '—2 O‘O‘) 02 - ) : 2 W
» = i+ 3206 T '°
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1. Calculate the pOH at the equivalence point for the titration of 0.10M acetic acid S
with 0.10 M NaOH given that Ka for acetic acid (CH;COOH) = 1.8 x107. oS

- a.56 'x\@ ‘AO-"Q
2) 9.9 b7 )87 @ 5.:-:/@ 6.5 6\;@]
' : ©

e V.7

@)\\Ql’”’:
2. 40.00 mL of 0.0900 M HCI is titrated with 0.1 M NaOH. Calculate the pOH
after addition of 30.00 mL of NaOH + = wnel w36 -3 . 66O )

3
7 _
o x%go - g6 KIS

a) 1.82 b) 2.34 ¢) 1.51  d) 2.07

BN wen ¢ bse %\‘{‘uv\%c\c}‘_yg . - 20 &
3. In the titration of 40.00 mL of 0.110 M NH; (K, = 1.6}(10"1 Wit 0¥ -

=% HCL Calculate the pOI;P&émence point. kq;ﬁ?‘_‘%—gg N LR
pou
a) 638 b) 4.38 c)(5.24 d) 3.21 @ 3876 ‘336“:3‘;‘/ el

Joten
= ¥ ﬂ.t}L\
4, Which solution would provide the least sharp end point in the titration of 0.10 M N

. L
HCL: TIL

I
a) 0.10 M N ) 0.10 M NaOH solution c¢) 0.01 M NaOH solution g @%;k'

: . . . ; -&
@ 0.01 3 solution e) 0.10 M acetic acid solution tb;okz 5. 66 %10

. axne) Bu.g b
5. Calculate the initial pH in the titration of 50.00 mL 0.05M HCI solution with
0.10 M NaQOH:

@1.3 b) 1.

peb = 4.4

c)y 7.0 d) 2.0 e) 13.0
pl= ooy [_0‘66]
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1. Calculate the pOH at the equivalence point for the titration of 0.10M acetic acid
with 0.10 M NaOH given that Ka for acetic acid (CH;COOH) = 1.8 x10°,

a) 9.9 b7 )87 @L/sr:sf e) 6.5

2. 40.00 mL of 0.0900 M HCI is titrated with 0.1 M NaOH. Calculate the pOH
after addition of 30.00 mL of NaOH

a) 1.82 b) 2.34 ¢) 1.51 _\@2.07 @141.93

3. In the titration of 40.00 mL of 0.110 M NH, (K, = 1.6X10‘5) with 0.100 M
HCIL. Calculate the pOH after addition of 44.00 mL HCI. ‘

2638 b) 438~y 5.4 @321 @IS

' 4. Which solution would provide the least sharp end point in the titration of 0.10 M

HCI:
a) 0.10 M Nﬂgé 0.10 M NaOH solution ¢) 0.01 M NaOH solution
\@_‘ %@%—M NH; solution €) 0.10 M acetic acid solution

5. Caleulate the initial pH in the titration of 50.00 mL 0.05M HCI solution with
0.10 M NaOH:
@13 1.0 ¢ 70 20 e 130
Ve

s '@L,Lb@&(\)ﬁ oLl v 2 )
n .. ) N - - .
7 e Ol o Lo (DN S Gos Uy
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Ax % & \o . Lame x4 L S x e

J/\ uv" V3

oA 12.5% (wiw) CuCls (134.6gmol") solution has a density of 1.749pm! '
Caleulate the equilibrin concentration of CI™in this solution,

A 0.986M by 0.0782M ¢) 0.870M d) 0.192M (2)2.134M

v 3 ‘
{.oBAal0 WY

’ . oy o
2. Brine water contains an average ol 1.08x10° ppm of Na® ( molar mass 23 4 Mz Aty Lo
/mob), -given that the density ol the brine is 106 ¢/ml., Caleulale e A w0

ey . ' > +
equilibrium molar concentration of Na™

0100 M (00500 M 00925M D 00TIM @) 0036 W s

W ‘ .%3 g
\ W
o D
VO
3. Caleulate the p-value of CIO4 in a solution that conlains 3.35X 107 Min _ -3
Ba(CiO4) and 6.75 X10™ M in HCIO.. ' D |.3us Ale
p oz~ \og WS NO WS .
(87  b)6.70 ¢)3.98  d)4.60 €213 :
4, A solution was prepared by dissolving 7.56 g of KCLMgCluolhO molar
mass = 2777.85 g/mol) in sufficient water to give 3.00 L solution. © aleudate the
ppm ol Mg™" (molar mass=24.3 g/mol)
0) 220.4. 0 3041 . cy209 dy 1501 e)73.5
A .66 A'\opzf- veose s —
i S
3. When a 30.0 mL of 0.3757 M solution of NazPOy were mixed with 1000 il
of 05151 M Hg(NOs), calculate the molarity of (he unrcactud spevies Nar O r“ﬂf"“
(NazPO; or Hg(NOs):) alter the reaction was complete: e -3 st
204>+ 3 M S s (PO, Nasp oy HgWosy) L
) =l | L . :
a) 0.0917M b) 0.2663 M ¢) 0.118 M , @215l
dy 3.20x10° M ¢) 8.23x107 M
6. The correct statement among the following is:
Constant eirois have the same absolute magnitude regardless ol sumple

size.
by Al analytical measurements have determinate crrors.
¢) Ruandom crrors are evalualed by the closeness of measured values 1o the
Cotrug value, :
d) Determinate errors are mathematically expressed by the CVE s
.¢) Proportional errors have the same absolule ngnitude regardless of thie
sample size



2

7. Suppose that 0.1 mg ol a precipitale was lost as a resull of buing washed with
300 ml. of wash liquid, I the precipitate weighed 500mg, encirele the voreet
slatement

The relative error due to solubility loss is -0.02%,
b) The relative error due to solubility is +2.0% '
<) An increase in replicate measurements should increase aceuraey
) An inerease inreplicate measurements should decrease precision.
¢} None ol (e statements above is correct.

A .55

8. The result of the caleulation [log ’{.'2;10 x 10] is reported as
u\
2 986 (B)o.ssor 9859 985910 ¢ 9859100
T Z(__.':._..‘f—-——— ~ ) o g 2. A 3 7
w RN o o o "

. FaH
. . . ! . L % T : — ~
9. A chemist obtained the following data for percent endosullan in a tiplicate analysis X = }\_r:\—ﬁ):
of an inscecticide preparation: 6.98, 7.47, and 7.27 %. Calculate the 95% conlidence '

limits for the mean of (he three data points, assumming that no further information i3 . PRV
“given dbout the precision ol the method. ' Y ' oA~ XX _ijj—__

2)7.24 £ 041 b)Y 724+ (154 ¢) 7240061 d) 724 = 0.83 ) 7.2-1:L 073 6
-~ y H613

Y
LM

10, 1low many replicate measurements are needed to decrease the 95% confidence , - &\

—

intervals for the analysis of iron with the confidence interval of 18.5 4 3.3 Fe/mi to
+ 1.5 pg Fe/ml, Given that the population standard deviation for the melhod o =241 VAL
% . i /\J \ “ S e 9«'“\ 9" N

a) 6 b 10 c) 8 d)9 2l
: ~

11, The following results were obtained for the determination of Phosphorous in

blood serum: 4.4\0, 4.\42, 4_%3(}, 4?48, and 4.50 ppm . Which of the data points should !
be rejected at 95% conlidence 4 : 4 A .2 g 7 4.M
. be rejected at o conhidence. U s, M U™ 7 wis 7 A D 7 Mo K
- o .V o « v
0460 by 440 450 T d) 448 @an values must be relained 3 '
. : 2 wonodeveeitar
. . T
\0 y,
!

12. Caleulate the thermodynemic solubility product constant for Th{O11,, where the
molar solubility of its saturated solution is 3.3 x10™ M

2 3804107 1y 6.88<10"7 ¢ 118x107 ()).00 <1075 &) 118~ 10"

Th(oHla - Tw = A 0N\
X “A X

P = T LAKD
9256



- L
Ko = F.3S% s\

S Y RPN I

= 8.5 % LD-:]L
13. What is the hydmmum ion concent 1’1[1011 in 0.100 M sochum Lhimau
(CICILCOO Na") given that K, =1 36x107

@)1.1%10‘“ M b)4.30%107M ) 5.15x10°M  d)8.57x107M ) 3:51~ 107 M

14, What weight ol sodium formate (molar mass 68. Og/mol) must be added 1o {00,600
mlof 1.00 M formic acid to Jnoduce a buffer solution that has a ptl ol 3.5 Given that

K, for formic acid = 1.8~10°
0105 D)1969y ¢)387¢ d272g @ 15.5 0

15, Use aclivitics to calculate the molar solubility of Lu([(););%n 0.05M N
Given that I, La(1O3)3 = RESIS _

1) 1.6<107% by 1.5x107 M ¢) 7.4x10° @1.3x107  ¢) 7.6%10°
N\

1

Dg‘ ¢ \ /4 \c‘)‘/(‘:/oshl C‘) Y s L‘))

\es & = X A
ay “ t{oak\
Sl 5 Ao o« e\ o <
. )03 ).OS. /OS
PUH = Pla i e
_}OS (D N %._Eé_j_
C ow . . LH AT
Lo b‘" 2 _ - R N log TA)
cv'g -
\¢ sP = X['&j s \.__3>(j S . ...Jiu\‘—"—” \QOJQA]
.-\\ %\) 32X ) . i
AT AU 9/“\5( () ( Eud . : .Jg%: EAJ
. : 2 |4
) 2 :,L/S% LS o washe g
5 Lane L E > tay ' ' Ak
2 $AS KA
& l‘: - X
PRV

B0t b W T

. 73 k‘loﬂ



AcLi;ity't()é'ff:iciim"i_ts for Ions_ al ?‘3 ‘C

(L5069

(A%
10040
0.9405
{1005
{1063
{1un3
{0872
(870
(rhn
{LaoB
0.507
0737
07X
(1587

Lo oy, 1
1FeL .9
[N NI R e 0.6
Nut 10 CHSO OO HLPO L FLASD | OAC iha-0145
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KOO B L1 0N NOL L NO L HeooT 0.3
W' Cst U Agt, NIE 0,75
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LSO N S L GNP K {155
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Fe(CNg 0.3
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3 .67
I 14
s L2
00 {.6:
v 140
Y5 s
04 RIH
7 ERIT
(]()‘l) 3'2[)
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s of
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3 B 243 .30 G.uz Ao
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5 NE 2407 257 403 0.47
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Questions 1-4

e 9l
A solution was prepared by dissolving 605 mg. of KsFe{CN)e (329 gmolt} in
sufﬂaen’f water ’ro gave a final volume 775mil. Answer questions 1 1o 4. (AW; for K =

' T 4 Y
/mO” bl - . 71‘\: mals, M ;h C’: "‘:? < AR 3'—59/\ \G - \,nu\
\’u/,/f; . ! 32 /’..A ey L~v B

Q1 Calculate thelanalytical molar concentration of KsFe{CN]e.

L (Apz 37X10% M (B} 9.84X102 M (C) 1.28X10 1M ‘
(D} 3.12X10-5M (E) 5.02X10M LpTelemny w2l ~ho aa
Q2 Calculate the equilibriium molar concentration of K*. \ o 55 :
(A) 3.89X103M (B) 5.63X10-3M (C) 9.83X10-2M
-3 3 - Lol v
(D)8.98x103M @711x10 M L

Q3 Calculate the number of m1[!|mo[es of K*in 100 0 ml of the above soiu’non >

vl 4
(A) 0.105 mmoi (B) 0.237 mmol frakiviy mmol o (,/\/\ AN
. ) 2§ It ). it o
(D) 0.711 mmol (E) 0711 mmol B e T gl
84 How mony ppm of tFe(CN)g,3 (211 58Mgrhoi ) are there in the obove solu’rton ‘
) e A
(A} 955.34 (B) 3051 128 away o [C)211.58 e \Jm
(D) 1050.12 {E) 502.2| - | [ i
h PG RS b ﬁ A
vrlupa b P
Questions §-7 ~ 7 Y ello - : SRR
"R I ) He
A 589 % (w/w) Fe(NC)s)s (247. 86 gmol 1) soluhon has a density of 1.059 gmt.
Answer questions 5 to 7. - A ( P
Q5 The analytical molar concentration of Fe(NOs)s is: i)
[A) 0.303M /(B } O. 258M\3 (C)0.774
(D)1.203 (E) 0. 0940 o t
Q6 The PNOgzis = =omr o0 4 T T A
r ” O l}"‘? e Yriryed o0l .E k I
Aoyl 259 ,““k (A) 3.18 (8) 0.981 ) i T T
(D)2.38 \"(E ) 0. 1'@ Y ¢ Mo = Vo Lt
---- Gy D
o 'J} s ‘ " r; ’ '
v . Vo
o Page 2 7 e Aob .. 3
1 L { H ")t_‘;{j_"ﬁ 'ij
Mt { 0 ’/j’:ﬁ L ng )
- Nz oo/T
7 1",i - 1 i j
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CE o Bre :'-—H.‘Bé A m/;ﬂ) - g9 71, 4 Qr"—\"‘)cj[«.q_
Q7 CoEcuIGTe the volume (mi) of Fe(NOs)s solution to prepare a 500.0ml that is
0.9682X10-2M in NO3-. \rgl e ATE o
(A) 6.254 ml (B) 3.125 ml (C) 78.5ml ‘ U TR
(D) 63.1m| (E) 77.38ml _ 3
. LY ‘!':\_?r'\"‘.-ﬁ! bn \ \é\jix‘\o
LQB\Whnhat mass of solid PbClz (278, 0 gmo! 1 is formed when 150ml of 0.125M Pb2* N
are mixed with 400mi of 0.175M CI- B B o <k AT
5530\ = 5 .
(A} 4.86g HEE2E AN r«qil 5 213@ L uu
(D) 2.61g (E)1.68g < T PR b N
ot L 270 et e it o7
S .
=\. % & F ,.‘"J aho .
Questions 9 - 11 NN ¢ 7‘) G == it
(}; D J‘\c‘g}j"‘ "‘.) ' ’:%L')
A hydrochloric acid solution was standardized by ’rn‘rct’non wn‘h TRIS. The results of
the tifrations gave concentrations of 0.1522 M, 0.1526 M, 0. 1614 M, and 0.1607M.
Q9 )Can any of the points be rejected at the 95% confidencg, intervail? If so,
which one(s)¢ 6& =T e s
(A) 0.1522M (B) 0.1526M (C)0.1614M  R3D-.a )3’( 2
(D} 0.1607M (E) None of the above - \%\o‘oo ‘
\\
N
Q10 For all the points above, calculate the relafive standard deviation in ppt. <€
(A) 62.64 (B} 31.9T 7™ (C) 71.31 Lt wow
(D} 0.157 (E) 2.205X10-3 :
{ S
s L ' ] /‘j
5 3 o S RN0WS
.,3\_,\@ ." _'!w'_____'___....—’—--—--'«-‘,
i
| 3
| 7,( e ' 7
A o3
/ , 3;19"‘%; Page 3 §.soDvio
' . ! Yy _\:!O“i
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Q11 For all the poinfs above calculate the confidence interval for piat-the 95% | 3
confidence level. ' =1 % £ o0
- e = A
(A} 0.15746.52 (B)0. (C) 3.25X10° Cw WE
L i et . S s _;s‘\ r]\
(D) 0.1574£6.95X103 (E) 0.157+6.86X10-4 S T
: N ey )t
,\ }‘ “\,,&\ 3 L
Q12 What is the denssTy of 54.3 wi % aqueous NaOH (MW = 40.00) if 17. 6m| of the
solution diluted {o 2. OOL gives 0.196 M NaOH# v Ny s YN
. o ’ .
A) 1.64 B) 3.92g/m C) 1.32g/ml~ _ ©a
(A) 164 g/ml Blagagiml  CIOMS L T Ly sy
(D) 2.88g/ml o e Q.éﬁg)/gﬁb e ,m\ T -
- 4 ‘1 ‘” "" e b
o f\‘[\ N \_.)DTLO . P - 2 Q\‘ e b R ] 7.5 ‘.'\d.j\' 5 \{5: :)_“)72 10\—)
Q13 Calculate the pH of & 0.0090 M soiu‘non of the weak acid HAwitha \C; 7y
! (o= 100K104, T KD RN 2 r,\x;\\, N
- T VA el - lon {' ‘\3-“\;' YA v oe s :
(A 3.02 (B) 10.98 SN0 o ‘ Aot
ST A 'i. \
(D) 1.32 (E) 4.68 Lo e
5’1 J )j\b_< ~ '1_;)(') " \»5-_')\'_':0;'

!

Q14 'Calculate the pH of 00850 M pyridinium bromlde CsHsNH*Br with @
Ka=7.05X104.

(A) 8.04
(D) 4.68

(B) 5.62
(E} 10.85

W Wy o= \,(‘.__,,;)(\‘/\B
(C) 3.15 RV

@f’/)“ 0.100M solution of the weak acid:HK\hos a pH of 2.36. Cclculo‘re?f’pKd}for
i, i AR TR R i N

HA.

(A) 2.1
(D) 4.6

(3) 37
(E} 5.8

K)[\‘\. - .? :;f) J,

IR -
Lc? a/ NANRN

Page 4



Q14 Calculate the pH of a 0.05M solution of the weak b bqse wn’rh Kp— OOX1O 4

g,_.,\ "“‘?ﬁ \ T
(A} 10.21 (B) 7.69 C) H 35 ’ ) Vsl LR
\»( SRR NS i
(D) 9.68 (E) 8.52 | k‘" N PTORE TN -
o ' Y ..
YUl '732'!. AR

! alaCoiculo’re the solubility product constant of PQ(IOa;' given that the molar
N concentrafion of its sc:s’rurci’red solutionis 1. 42 X 10 4M

SRRt B S
(A) 1.3X 107 '3 (B) 5.6 X 10-14 (C)2.86X 10-12
(D) 23X 1017 (E) 3.2X 1012 By (Gogy, = %% Loy
. 4 7 4 o-"" { r-‘!) JK)\\"-’ "
Q18 Encircle the wrong statement: 4
(A) Water is an amphiprotic solvent © , | | i
XD

(B) OCI-is the conjugate base of H;OCI D

(C_),x The conjugate acid of a Bronsted-Lowry base is the species formed
when an acid accepts d proton

(D) Autoprotolysis of a solvent produces both a conjugate acid and o
coniugate base

(E) Solutions of a salt like NH4Cl are acidic - .-~

Page §



For questions 19 to 20 calculate the answer and the appropriate uncertainty for
each of the following results:

(Q1915.8 (£0.6) + 7.3 (£0.3) - 23.1 (£0.4) =
(A) 1.3 (+0.1) (B) 2.1.(+0.2) (C) 0.0 (+0.8)
(D) 0.01 (£0.05) (E) 0.0 {+0.5)

ﬁm 44.4(+0.5) -
?3,18(+0.02) X 10
(A) 1.44 (£0.3) X 102~ (B) 44.4 (£0.5) X 103 (C) 1.40 (+0.1) X 10

(D) 1.40 (£0.02) X 103 (E) 4.44 (£0.02) X 103

Page &




CRITICAL VALUES FOR REJECTION QUOTIENT Q

Number of Observations

90% Confidence 95% Confidence 69% Confidence
3 0.94 0.98 0.99
4 0.76 0.85 0.93
5 0.64 0.73 0.82
6 0.56 0.64 0.74
7 0.51 0.59 0.68
8 0.47 0.54 0.63
CONFIDENCE LEVELS FOR VARIOUS VALUES OF Z
CONFIDENCE LEVEL, % Z
50 0.67
68 1.00
30 1.29
90 1.64
95 1.96)
96 2,00
2! 2.58
007 3.00
Values of t for Various Levels of Probability
Degree of Freedom Factor for Confidence Interval
80% 90% 95%) 99%
1 3.08 - 6.31 12.7 63.7
2 1.89 2.92 4.30 9.92
3 1.64 235 3.18 5.84
4 1.53 2.13 2.78 4.60
5 1.48 2.02 2,57 4.03
6 1.44 194 2.45 3.71

Page 7
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Kl)?alculate the ratio [CHsNH, )/ [CH3;NH; ] in a methylamme solution that has been buffered to

pH= 4.00 given that Ka = 2,29 X 107" IOV \c,{
(2) 2.3 X 107 (b) 1.00 () 23.12 L
li'—l__ - ’“\VQ b'&%,‘ \"\ B
(d)8.5X 107 + (&) None of the above jﬁ
-f
PR 5 beda o - = N \f-u’
C\'f - r\ [ 'k i

O 2.4414g sample containing KCl, K,S0, and inert material was dissolved in sufficient

water to give 250ml of solution. A Mohr titration of a 50.00 ml aliquot required 41.36 ml of
oO8\P (M AgNO; A second 50.0ml aliquot was treated with 40.00 ml of 0.1083M
NaB(CgHs)4. The reaction is:

NaB(CgHs)g + K" — KB(C¢Hs)y + Na*

The solid was filtered, redissolved in acetone, and titrated with 49.98m] of AgNOj5 solution.
Caleulate the percentage of KCl and K380y in the sample,

((a) % KC136.73, % K250, 8.95 (b) % KC1 45.24, % K804 13.29
(c) % KC115.24, % K,S04 42.81 (d) % KC1 30.62, % K;S04 41.26
(€)% KC141.62, % K,S0, 17.28

Questions 3 to 6

::/\ "k_ .L.‘.".
Calculate the silver ion cohcentration after the addition of the following volumes (ml) of

0.0500M AgNOs to 50.0ml bf 0.0400 M KBr given that the Ksp for AgBr = 5.0X10°7°,
W

Q3 Calculate the [Ag'] at zero volume of AgNO; added.

(a) [Ag’] = 0.0500M (b) 2X10°M (c) 5.00X107"3 (d) 0.0400M

4 (e) Ag'=co AﬂNos‘-E 5
. a7
fJJ C_V:SO.O""\L SE-OH-S
by
\4‘_‘()._-% 'Cz."-\f.'i;ﬁ>
‘ﬁ\ \—‘Aﬁi\:\i
. ¢ .’}
2 Ao (R o X
3\\J®3 A k\'\\r Ea f‘%ﬂ\e s Moy
- \fa '
b T T 7/&\03h0‘

1)0 w1
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Q4 TCalculate the pAg" after the addition of 5.00ml of the silver ion. - t;\ AY

Se\e -
@ 16X10"'M  (b)3.51  (c)896 D00 (e) 12.80 ~ KR X (oBa S -
-3 7 1
oo’ — 4 RA\O

_ 27508 1874

- JAV NS — At 3
@alculate the silver ion concentration after the addition of {LQ_.OOml of AgNO;. TTee———
@35X10°M (1) 7.1X107  ((©)pAg =9.8 HLEXIM _ J 5 ¢ \
(€) 1.6 X 10°M LS s ey 3)

- ~
. 20 -7 x e

- B :
. E{éﬁ__z \( G TSI o s e ——
V\\ ; n AC} o L
Q6 Calculate the pAg” after the addition of 50.00ml of AgNO;.
(a) 2.30 @ (c) 9.86 (d) 5.46 (e) 4.39
LAV
o W\ 'f:' Sy Y\ s

e

T

t/‘f ﬁ\
Ge.97

@ The digestion of a,0.1¢ {l‘i_a’_zg_\sam lgof a compound contai_ging phosphorous in a mixture of
HNO; and H,S0, resulted in the formation of COzTHzO, and H;P0Q4. Addition of ammonium
molybdate yielded a solid having a composition (NHg)3PO4.12M003 (MW = 1876.3 g/mol).
This precipitate was filtered, washed, and dissolved in'§0,00ml of 02000 M NaOH: |  Apsenpt Foled
Ny, w5763 ey ' PR s -
N (NH4)3PO4.12MoQ;3 + 26 OH ——— HPO:> + 12 MoO4* + 14 H,0 + 3NH; (g) u—“““\h e
5 y... . _Q\(j-‘}\ L}'hl
The solutipn was then boiled to remove thg@H;}?the excess NaOH was titrated with 1471 ml . b
of 0.1741M HCl to a phenolphthalein end poit. Calculate the percentage of phosphorous in = ™

the sample. Matd 4 MO sy Nalladpe

R s Vi
(2) 62.86% @ @ (d) 9.16% (e) 6.91"/,,./\
-3
\ e et D d{ = . A \O
’ = Y CI:EELJ

———

[

G/G - EREFAS (<7 G ‘,, ' ox e ojr\
Y3ty C D Ne ol \Weo,
E < > % d?& \O3 g 4% :\[6 AN \ 'm:»\
3 K | /X ”
i o ¢ “I\\—----—--a C) BL—)‘X\ GS Lt \ 7&36’/‘\\3 -\ it
- e | G5 x\a e
e Py YR \ => W Poy = 134 x\o
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/ SwEnmrcle the correct statement;

‘..!"a(‘

(.For collmdai precipitates, analysts should initially dliute the test solution to cause
coagulation

(b) Analysts should perform a digestion step during precipitation to decrease the size of the
1° and 2° adsorption layers; ( 5 34y L7 <)
Qe
(¢) Digestion and peptization are important to obtain cleaner prempltates A

(d) Crystalline precipitates can never be contaminated by surface adsorption «/?
(e) Mixed crystal formation may be reduced by digestion Yelon == ¢ Q* ~ (o ;2
Weps T e \Crg N
Questions 9-13 10 2 W el =Kl WY "‘“"X
Consider the dissociation of iron (II) carbonate (FeCOs; Ksp=2.1X 10"“), 0% '~ WG &=

—~ - 2 h'."‘_ \,- &7 m\!\
AR %S fﬁf}g@{f 07 5
&

/ Q9fCalculate the molar solubility of FeC03 in water (Hint — assume v —}T all ions in this
\ / situation).

@8 X 10° (b) 7.1 X 107 (¢) 1.1X 107 (d5.2x10°
(8)46}é106 \" \'; i < - NCft‘/fg NO\A ~ (_j’
elo3 =R Ve & Loz

¢ \_,___

2 .w\ - (‘)f)\
A (’J’g/ % ( CJ-S\// \
= oo\ t ) x4
\ <P [Q \ Q& N \X\
Q10 Calculate the concentration solublhty product constant for FeCO; in 0.0010 M NaCl.

@2 83?@ (b)3.2X 107

(€)5.1X 107 (@ 352X10%%s ¢

oo
(€)6.5X10% T, ﬁ(
2 \&oﬁ_n ;{ % \
Q11 Calculate the molar solubility of FeCO3 in 0.0010M NaCl. BT A 45
(2)1.3X 10" M (b)32X10°M &5 3X10}
(@) 9.5 X 10°M (€)4.5X 107" M
4 Yo (o — \“pw‘%@ CC?J*_:) NQ‘V/ = ,N.::: - .:./f‘

Vo o= [ 7«\ (XK, Y@‘foﬂm hq,_/ _> (euf)




Viees 2\a\g

Q12 Calculate the molar solubility of FeCOj3 in a solution of 0.167 M Na,COs.

(a) 4.8 X 10°M ()2.3 X 10"°M () 5.3 X 10°M @3.9X10°M |

912 6x101°M> Velos w2 Feo <loy Neiy (03 22 W = fc"" )
£ i 67) 2 {187
R (R 167)
SP ( \\ x _\e'\g 7 \ )
2y Ao A
Q13 Calculate the percent relative error associated with the assumption that the activity would \
equal the concentration for question 11. - (____P_,_\__:i_—fm-
/"“'"‘"\ . .
(a) «10“/ (b) +5% (¢) -13.2% (d)-82% (e)3.6% ( ’

Q14 Write the charge balance equation for aqueous sodium carbonate (Na;COs). Carbonate

reacts as follows:  COT +HhO() = HOOs +OH v\ i Wte A\l |
HCOy + H;0(0) — H,CO; + OH .-

(a) [Na"]= [OH] + [HCO5] +2[CO5*]

(b) [Na™] = [H,COs] + [HCO57] + [CO5Y]
(c)JH] + [Na*] = [OH] + [HCO;57) +2[CO3%]
(d) 2[CO5*] + [OH = [Na'] + [H;0]

(e) None of the above

A1

Q15 As ionic strength increasgs, the values of the activity coefficients:
(a) Change randomly (b) increase @lecrease . (d) do not change
(e) None of the above




Q16 Encircle the correct statement(s):

f{) Inclusion of mixed-crystal formation is a type of co-precipitation in which contaminant
ion is trapped in the crystalline space,

(b) A 2° adsorption layer describes a layer of solution surrounding a charged particle that
contains excess of charged ions.

v() Peptization is a process by which a coagulated colloid returns to its original dispersed
state as a consequence of decreased electrolyte concentration.

(d) Peptization can be avoided by washing the coagulated colloid with a large volume of
water

(e) Digestion is a process in which a precipitate is cooled in the presence of the solution
from which it was formed 2

Q17 What is the mass balance for the following chemical equations?
NiCOs(5) — Ni2+(aq) + (%32'@@
Con, ) T HaOp €= HCO3(aq} + OH gy
HCO;3" (aq) + H2Ogy HFJCOS(aq) + OHgy
H20() < OH o) + H (ng)
(a) [NP*']? + [H] = [CO#* + [HCO5T + [OH]]
(b) JNi%*] = [CO5%] + [HCO57 + [H,CO3]
(€) 2 [Ni*'] = 2[H'] + 2[CO;*] + [HCO5] + [HoCOs] + [OH]
(e) 2[Ni*"] = 2[CO;3*] + [HCO5] + [H.COs]




Q18 Encircle the correct statement

(aﬁ Gravimetric analysis is more accurate than volumetric analysis because the analytical
signal is mass of a precipitate

(b) The primary standard is necessary to standardize another primary standard
(¢) In volumetric analysis the interferences are similar to those of gravimetric analysis
(d) One can choose a common indicator for all volumetric titrations

| C . .
/(ty‘:quivalence points always occur before endpoints in volumetric analysis
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Activity Coefficients for Ions at 25 °C

lon Activity Coefficient at Indicated Ionic Strength
o,nm | 0.001]0005] 0.01 | 0.05 | 0.1

H,0" 0.9 0.967 | 0.934 [ 0.913 | 0.85 | 0.83
Li", CH,COO 0.6 0.966 | 0.930 [ 0.907 | 0.83 | 0.80 | .
Na’, 10y, HSOy, HyPO,, H,AsO,, OAC 04-045 10965 [0.927 | 0.902 | 0.82°] 0.77 |
OH-, ¥, SCN;, HS', CIOy, CIO;, BrOy, 10,, MOy, 035 [0.96510925 0500 081 | 0.75
K, CI, Br, I, CN', NO,, NO;, HCOO' 0.3 0.965 | 0.925 | 0.899 | 0.81 | 0.75
Rb*, Cs*, TT, Ag", NH,' 0.25  10.965]0925 [0.897-| 0.80 | 0.75 o
Mg*, Be™ 0.8 0.872 | 0.756 1 0.690 | 0577 0.44 | et
Ca™, Cu™, Zn", S, Mo, Ferr it Col Phthatate 06—~ 0.870 0.748 [ 0.676 | 0.48 |- 0.40 L
Sr*,Ba, Cd™, Hy"™, §” 0.5 10.86910.743 | 0.668 | 0.46 | 0.38
Pb™, CO;” SO G047 - - 045 _ [D.8687] 0.741 | 0.665 | 0.45 | 0.36
Hg,™, 807, 5,0,", CrO,F, HPO 040 | 0.867 | 0.738 | 0.661 | -0.44 | 0.35
A" Fe™, Cr”, La¥, Ce™ 0.9 0.737 | 0.540 | 0.443 | 0.24 | 0.18 A
PO.”, Fe(CN)s 0.4 0.726 | 0.505 | 0.394 | 0.16 | 0.095 o
Th*, Zr¥, Ce™, g™ E > 0.587 ] 0.348 [ 0.252 | 0.10 | 0.063
Fe(Cn)g" 0.5 0.596 | 0.305 | 0.200 [ 0.047 | 0.020

Source: J. Kielland, J, Am. Chem. Soc., 1937, 59, 1675. Courtesy of the American Cheical Society.

— %7 —
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4
. Calculate the density of 54.3( wt/wt %) aqueous NaOH ( molar mass =

40.00 g /mole) if you know that this solution 1s 19.2M.

a) 2.96 gml’ @1 41 gml” ¢)2.83 g ml”
d) 1.46 g ml’ e) 1.52 gml’
| : AORA B Mol o 4g WM
2. Brine water contains an average of 1. 08}{103 ppm of Na" ( molar mass Sa-\10% Loouiy

23 g /mol), given that the density of the brine is 1.06 g{mL Calculate 23
the species (equilibrium) molar con_centratlon of Na': v mq\*‘ .

; VIEK

@ 0.0500 M b) 0.0369M  ¢)0.0925M  d)I0IM 4. Lo . oousn
e) 0.0759 M < % s

3 \.06

3. Calculate the pOH in a solution that is 6.20x10° M Ba ACOH)JZ and
2.31x10™ MmNaOI—l 5

' a) 2,671 b) 2400  ¢) 1.123 . .4)13.619 @1.450

A
4. A solution was prepared by dissolving 7.56 g of KCI. MgClg 6H,O —=Hedemeras

(molar mass = 277. 85; g/mel) in sufﬁc1ent water to give 3.00 L

solution. Calculate:” | A 1\ \/
VA
the molar analytical concentration of KCI MgClg in this solution.
a) 1.06x10° M b) 3.2x10°M | (@)9.07x10° M
d) 2.77x10° M e) 1.32x10°M Vv

-

5. For question no. 4 above calculate the Ppm of Mg ( molar mass = 24.3
g/mol). '

a) 150.1 @220.4 ©)20.9  d) 304.1 e) 73.5



/l/o H?
2 3 .
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6. When a 30.0 mL of 0. 3757 M solution of NazPO,4 were mlxed with

. 100.0 mL of 0. 5151 M Hg(NOs),, calculate the melarlgx of the
4 Mnreacted) species (Na;PO, or Hg(NO;),) after the reaction was
€5 ¢ complete

2%
2PO4*  + 3 Hg*' 9 Hg; (POrk ;“5 EAe
9?356% a0 B! LEl
a) 0.0017M ""‘0266M @ 0.118 M T
d) 3.20x10 M \1 ¢) 8.23x10° M -

A

jée‘i* ' %J"

7. Thecorrect statement among the following is:

a) Proportional errors have the same magnitude regardless of sample
size.
b) All analytical measurements have determinate errors.’
A0 Random errors are evaluated by the closeness of measured values to
the true value. [ : \@
@) Constant_errors should have the@me m g;tllﬁe/ regardless of the
sample size
- e) Determinate errors are mathematically expressed by the CV(%).

sy

8. Suppose that 0.1 mg of a precipitate was_]ggl as a result of being
washed with 300 mL of wash liquid. If the precipitate weighed 500mg,
encircle the correct statement:

a) The relative error due to solubility loss is +2.0%. st X

OThe above information should lead to a 'conclusion regardlng
relative px:emmon
O) An increase in rep icate measurements should increase precision.®
d) An increase in repl 1eate measurements should i Increase accuracy. <

L e oy e

e) None of the statements above are correct.




9.  The result of the calcu]atlon [log 7.230x10°] is reported as

P m-t' e g Ry

'a) 9.86  b)9.859  (©)9.8591  d)9.85910 e)9.859100

10. Consider the following mathematical operation

157(£6) - 59(£3) 7075559 . A% * 6.7 6%
4 1220(x1) + 77(£8) - \29% =¢.06

Upon calculation of the standard deviation, the result of the calculation
is reported as
B i
@D 0.076(+0.005)  b)0.09(+0.01)  c)0.0757 (+ 0.0002)
d) 0.07573 (+0.00008) €)0.1(+0.1) ‘ -

A T,y 4

1. The following results were obtained in the replicate determination of

the lead content of a blood sample: 0.752, 0.756, 0.752, 0.751 and 0.756 ppm 7 .q. 4534

Pb. Given that s=-0,004 Pb, calculate the standard error of the mean. \

e

\ q

a) 0.004 b) 0.008 . ¢) 0.002 & 0.1 e) 1
T

12. Analysis of two samples for their pofassiurn content yielded the
- following data:

Sample No. of replicate results | Percent potassium |
A 4 5.15,5.03,5.04,5.85 | 2:526%%8
‘s 3 ' 7.18,7.17, 6.97 132706
2.2 Swen ) = N 6\

SuwalaN 1 - 0 LKG
The pooled standard deviation, S,q1eq for these data is

') 074  b) 015 (cD0.31 d)0.082 ) 0.96



e = B plo?
=

13.  Consider the following set of data = © ALY
0.514, 0.503, 0.486, 0.497,.and 0.492. Given. that the standard

deviation, s=0.011. Calculate the coefficient of variation for this set of

data C, - R VR \\
n -\

a) 0.15% b)11% o)71% d)13% @22%

14. The following measurements for dissolved oxygen in a river water are
490, 5.10, 5.60, 4.30, 4.70, 4.90, 4.50 and 5.10. Given that a

pooled estimate the standard deviation, Spogled = o = 0.40, calculate

- _-._._i..-.-‘-ﬂ-'“ih-;h

the 90% conﬁdcnce limits for these daga_ | g
a) 4.90+0.72 b)4.90 +0.11 c) 4.90+ 0.56 -
4,90 + 0.23 e) 4.90+ 0.09 '

#-N'ts
gy’ '/fvf %
fq_%ijj’
; %

15.  The following data for mercury levels in a sample of polluted water
were obtained. 1:00, 2.50, 3.00,3.50, 4.00, 4.25, 4:50, 4:'75_ppm.
The result that should be re; eﬁgt%dfat the 90% confidence level is

. | 0) .2‘50 @6-25 d) 4.00 @lone
-rsa' L\Eﬂ’qﬂ“\}}& A 'L:f._!" - |

16. The confidence interval increases with CHA~ "?:" st
’_j‘]) Increasing standard deviation.—" s
b) increasing number of results or measurements £
¢) increasing number of degrees of freedom + o
d) decreasing confidence level Arp %3'( }.’g'lﬁ?
e) all the above ¢ . . | " .
. Qs
- s CQ
O’) Cy b
fes F
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17. Calculate the solubility of Pbl, in a solution that is 0.010M Nal.
Ky for Pbl, is 1.0x ro™"". 4
a) 1.0x10"° M (b)) 1.0 x10° i ¢) 1.0 x10"° M
d) 1.6x10°M e) 6.1x10° M

18. What is the hydmdumconcentratlon of a 0.150 M NH; solution?
Ky for NH; = 1. 8x107 Yha v Ve e © e/ He

Ca) 1.64x10° M b) 6.17x10"* M ¢) 1.15x10° M
d) 8.70x10"> M  e) None of the above
29V |
19. Calculate the pH change that takes place when a 100 mL portion of
0 0500 M NaOH is added to 400 mL ofa buffer solutlon that consists of

l\&*‘ umﬁ"' #{:_‘* ﬂ.jﬁ

__,.fO 200.M HAc and 0. 300 aAC'7 o = Lﬁt]&,{,t\g{&
5 gy ‘l\ K, for HAc: 1.8x U hs [ HAc]
@) ApH = +0.05 b) ApH = -(),05 ¢c) ApH =+ 0.01

S ach
Caec)

d) ApH =-0.09 e) ApH=-0.01 ke g€ \nd.

H AYE

20. What weight of sodium formate (molar mass=68. 0 g/ mol) must be

added to 400. (TlmL of 1 .00 M formic acid to produce a buffer solution

that has a f 3.50?
K, for HCOOH = 1. 8x10™

( assume that addition of solid sodium formate does not change the volume

of the solution) |
a) 19.5g b)23.0g c) 145g (dPI155g e)1.95¢g
— S —




Table 9-1

Activity Coefficients for Iuns at 25° C

lon

il

ch}m :
; Ll*: CﬁHjCGO- p

E— e

s e = —
-

Table 7-2

W

Values of ¢ for Viarious Levels of Probability

D_;af:u of

- Factor for Confidence Interval

I

mw

s i g i P 1 e T e

| o ———r——

rﬁwv—-lmﬂlﬁ &

“

Na+ » IG; ) HSO; ’ H{-DJ , HaPOL  HAS0 7, OART
OH", F*, SCN, HS", CIO3, 0107 ,8r07 , 107, MnOT
RO e en NOi,NOy,HCOOQ~

Rh+ Cs t'n* Ag*, NHJ
Mg:', Bes-

Ca®r, Cu?*, Za2*, Sa?*, Mal*, Felt, NI3*, Cn"‘" Phthnlnm“"

Sei~ ,Bn-’“‘ Cd’.‘lr Hg"-l- gi~

- Podv, COT™ so;- C,03"

H . . SO%

A e
PO, Fe(C'N){‘“
’I'h-t'r zr-l-' Cﬂ‘* sn‘_r
Fe(CN)a™

= Cr0f”, HEQ1™
ah" Cr-'l'l' L:l‘“' CI.#J*

T
.
i T, S ' ' ' il v mE v

v e —— s S ke i b e w Bima -—-...-..-...._.._.-—-M ...-—u--—”-- -——

]
B e e ]

Freedom 80% 30% 95 % 99 % 99.9%
1 13,08 6.31 12.7 63.7 - 637

2 189 ° 2.92 4.30 9.92 31.6

3 384 ... 238 318, 5.84 12.9
Fiou 3, 1.53 2,13 2,78 4,60 - 8.60
5 1.48 2,02 2.57 08 _6:6 :

6 1.44 . 2.45 3.71. 5.96
A 14T (190 2,36 3.50 540,

8 . 140 (120 2,31 3.36 5.04

9 1.38 1.83 . 2.26 3.25 4,78
10 1.37 1.81 2.23 3.17 459

11 136 1.80 2.20 3.11 4.44

12 1.36 1.78 2.18 3.06 4,32
13 358 1.77 2.16 3.01 4.22
14 g ¢ - 1.76 2.14 2.98 4,14
RO 1.29 1.64 1.96 2,58 3,29

e + JFH**'M‘_——#
L] L] £l ¥
"

"Activity Coefficient at Indicated

/ LoV AR s o L

| Suures: 1, Kti:llumt,.r Am, Chem, Soc,, 1937, 59, 1675, Courtesy of the ﬁmuricnn Chemicul Soclaty

,.:f*"ft'ﬁﬂ Tgntatar
Numﬂlr e 1"""‘ " Qﬂt (quct "Quy - Q:dl)
Observations .. 9Q% Cunhdmcﬁ 95% Confidence
3 0,941 0.970
4 0.765 0.829
5 0,642 0,710
6 0,560 0.625 -
17 0.507 0.568
i, 0.468 0.926
9 Fox e 0.493
10 0.412 0.466

e

i A . iy S Iy . T ——— ST WA TR ey i——

ey ST __'___r 0,001  0.005 0.01 0.05 |
0.2 0567  0%34 0313 083 0.83 -
0,8 0966  0.930 0007 BN 080 °
0.4~0.45 0965 0927 0902 082 -7
. 0.33 0965 092 0900 081 0.76
0.3 09635  0.925 0809 081 075
0.25 0965 0923 0.897 - 080 0.75
. 0.8 0.872 0.756 0,690 052 044
0,6 - 0.870 0,748 0676 048 040
05 ....08se 0743 0668 046 038
0,45 0.848  0.74! 0.663 0.43 0.26
04D 0867 0738 0.661 0.4+ 0.35
0.9 L 037 0840 0443 24 GiB . -
0.4 0.726  0.303 0394 046  0.095
1.1 0.587 -0.348 Das2 . .00 0.063
0.5 0560 0305 0200 0047 0020
Confidence Levels for - -
e SR . Various Values of z
ey = 40 e o W T, nd : -
B TN Confidencs Levels, % z
99% Confidences . 50 . 0.67
0.99%4 - 68 1.00
0.926 __ - 1.29
0.821 - C;nif s TSR
0.740 A L ar S L R 196
0.680 054 2.00
0.634 99’ 2.58
0.598 9.7 3.00
0.568 - 999 3.29

iunh. Strnngth
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