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2A) Encirele the best statement

(a) The wue value of an unknown sample 15 & theoretical concept and canot be
known exactly. ;

b) The absolute standard deviation of results from replicate measurements 1s @
measure of precision. and reflects naeterminale QIrors X

(¢) Calibration of & burette is required to control deternunate. sy stematic erors.

(d) Due to random errors present in all & alvucal measurements, indeterminaie
corors should be reported

{ey All af the above statements are corieet.

4y Encirele the ¢ atement:
(;{;f_) fncirele the correct statemeni:

{2) Amalysts must calibrate burettes 10 reduce randont erTors, *
by As ¢ could not dissolve ali the analyie n a test sample before tiration:
droduces @ negative indeterminate error

: of aceurucy ¥

1 188 soodiestimaie 1 decuracy

@ The mean is 2 measure vl cemer butit dovs.as

» <4733 .r‘id
T AWEAAARC U

A

£:ve Lie dispersion.

3) Caleulate the mass in grams NaCOj {MW=105.9 g/mole) required to
aeutealize 19.15 mib aliquot that is 0.1235 M in HCTL?
{a) ¢ 4502 ¢

cl + MNa oy
(b} 1) 0632 (o

{¢) .22
i|:
e) D.11i9¢

M = 0.0 45694

C\Q\ 1) A 30.00 ml aliguot that is 01523 M in HCI was diluted with distilled wuterto s
. figal volume of 100.0 wl This sohution was wsed as u titrani to determine (lic
/ © mass of NaOH (MW=40.00 g/mol) in un unkinown sumple solution. A 15,50 nil
of the titrant was required to reach the end point. How many wiliigrams of

NaOIl are confuined in the sodivm hydroxide solution?

W= (’ qu:l?

() 23.59 mg
(h) 3325 mg ; ‘
(¢) 14306 mg - o N
(d) D.8963mg WY
28.33 mg =
'






X8 Escircle the cor reet statement:

{.nlt,\{l‘\ aivs \ QN re 5 silis ot
< B @ '\.5 aceuraw’ 0 1es
i Res ‘ 0] '.‘Uldl '. ﬂl lht hk‘ o '(.n»“l‘ t UA‘”'] dre

. analyst 1 for heterogeneous solution.

: s 8 t 1 refated w i
{(h) Lhe relauve error (%a) for analys s+ 0.02
@ Ihe relative error (%) for analyst 1 refated w0 the heterogeneots solution is

\
& (d) The median for analyst 1 from heterogeneous samples is 8. 3 X
{2) None of the above statements is correct.

: 4
hiw heterogencous solution 15 - 0.U2

%1 bavirele the corveet statement:

() Methy | orange is a suitable indicator for the second stige of titration ol H-PU
against a NaOH solution

(b, NaOH is considered a pmmr_\ standard. ‘

e\‘_k_yB seresol green is a woud indicator for the lirst equivalence pointio be used
in ton of H:PO, against NaO1l

i dein can be used 35 an indicalor (G nuwitor the complete reaction

NaOH with H, PO,

{e) H:PO; isa polyprotic strong acid

'//fl()) Encircle the correct statement:

(a) Lajun’s method cannot bevperformed in a highly acidic medie. since the torpic
¢ yion will precipitate out. ¥ P
& (b) Mohr's method was 2 back titration method %X
(e} Mohr's method of titration can be performed 111 2 bighly basic media «

d) \ olhard's method utilized chromate ton as an indicator ¥
({e)) The pll of the soiution was kept between 6-8 in Fajan's titration
— g 3

o e\
7 e\ EN = L { "‘%‘ 3 el
s w»ob(\l
! 11) A 25.50ml aliquot of AgNOj solution that is 00315 M was added 0 HHTY
o, solution containing an unknown coneeniration of magnesivm  ehioride
= T (MgCly, MW 95.1g/mol). The solution wus back titrated to reach the end poiat

with a 12.50ml of 0.0523M solution of patussium thiseyanate (KSON).
Caleulate the mass of magnesium chlovide in milligrams ia tie uolnowa

solution: L sy e alAg & 5375 Y,q—
’ H e R '(o ‘
@7 i Btk Ak V\('\'\- B

(h) 3.25 mg oFL B Y18 . 3

(¢) 8.96 mg gz o

(d) 2321 my % : -

(e) 2062 mg g YA
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V Calibration of volumetric glasswre

1) 50-ml burette was calibrated by measuring the mass of the
divered water. The following data was obtained:
o Mass of water = 49.3571 g )
Z /
o Density of water at 25°C = 0.9960 g/ml ﬁ & Tk

_4a.%7 q
The actual volume of the delivered wateris: [ ° qqé@ Mﬁéﬂ

2)5017ml b)49.77ml (D49.55ml d)49.16 ml e) 49.36

2) You can distinguish clean glassware from dirty one by noticing
that:
a) Water forms droplets on clean glassware while it forms a thin
film on dirty glassware.
Water forms droplets on dirty glassware while it forms a thin 7
film on clean surface. s
¢) Water forms droplets on clean and dirty glassware.

d) Cleanliness of glassware can be checked by adding certain
indicator.

eic+d
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& L . 0 \ - i
/3_7/ Which of the following statements 13 A7

a) The object to be “yhed on the balance should be at room .,
temperature, ;
1t is not acceptable to handle objects to be weighed with hands. ¢~
;) Cheinicals could be weighed on small piece of paper..—
d) The balance should be kept clean after weighing. -
¢) It is important to zero the balance before weighing -

Sampling and statistical dnal\ SIS ok BX\®

~N
4@ of 0.10 M NaOH solution were needed:to titrate 10.0 mlof
Soetic acid . The volume of NaOH needed to titrate a blank sample |

roel . STy . R 3 V"t' Ay 4
was(@.5 mil; The concentration of acetic acidis: ANz vies «

. g =
a) 0.085 M 0.080 M ¢) 0.097 M d) 0.092 M e) 0.089
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5) In an experiment for determination of water hardness, two
stud i : .
udents got the following results: . o A pre
\u\ 7‘ / ﬂ{v“) _5:5\ Y A
Student X Student B |
| Mean value 40.42 40.23
‘ Standard deviation </'0'.Q§ 0.10
(¢

Assuming that the true value is 40.56; compared to’ studenf_(A),
student (B) is: i

a) Less accurate, but more precise
_b) More accurate, and more precise
¢) More accurate, but less precise
Less accurate, and less precise..”
e) Non of the above

s (.4 15O g8, 2

6) Tn an analytical Lab, 2 student got the following data:
\\u. 2 A\ =0 S o T

15,005 1420 1}&0 5 15.10 5 15.20 e \

If Qeriticar for five observation at 90% confidence is 0.64, the value
that should be rejected is:

a) 15.00 @/14.20 01520  d)14.90 e) 15.10

”

Neutralization Titration

~

7) One of the following substances can be used as a solid primary A ayce,
; standard for the preparation of a standard solution: e ;

a) NaOH N32C03 ¢) NH;‘ d) HCl e) H3PO4
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8) 10.0 ml of an unknown phosphoric acid solution was titrated

against(0.10 M standard solution of NaOH using phenol hthalein
i indicator. If/12.0\ml NaOH were required to réach the end poin

){ The concentration of H;POy i is: \ \ 7_%"““&' -
> % Given: M.wt of H;PO, = 98.0 g/miol.
o K D408 BB 962 DTS @5 4
0b% oo s MRS L - Gl
4 Q
9) A solutlon was prepared by dissolving 0.424 g solid sodlurg‘7 i
s carbonate (M.wt. = 106 g/mol) in 100 ml water. 10.0 ml of this
\{\f\ ‘% \ \/5 solution were titrated with 16.0 ml of HCI solution using o/b
Bromocresol green indicator. The molarity of HCNs: A .¢ ‘bX\
Nz G0 & ““wn-—@“*“ %\—7 ¢ /3/
=¥ e @0 05 00125 4025 €05 bes
md«guo’ﬂ"_t‘g“s \M\v
YO Yo £ cwv\ 10) Which of the following statements is not correct? > :\_N ,:\‘ &‘:
£ a) The hest-indicator for the titration of the ﬁ}'st proton in the w<l = W“'“L
phosphoric acid is Bromocresol green. \HC L) - M
‘B. one can ntrate NH,OH against CH;COOH with a shax;p end
point. s o s M= 2&‘

¢) The color of Bromocresol green is yellow in acidic solutlon and ¥

blue in basic solution.

d) The water of crystallization of washing soda can be determined P
by neutralization titration)—

e) In neutralization titration, the pH-working range of the indicator
must match the pH at the equivalence point.. .L— '

(L1) Which of the following statements about primary standard is
correct:

a) A primary standard should be pure i
b) A primary standard should be stable under all storage conditions
¢} A primary standard should be thermally stable
d) A primary standard should be not hygroscopic
All of the z2bove.



Precipetation with AgNOg

12) For the Argentometry experiment; which of the following is true

a) Inthe CI' determination using the FaJan s method, dichloro-
fluorescene is used as indicator. wy

b) Dichlorfluoroscene is an adsorption indicator ¥~ it

¢) Titration using Fajan’s method is a back titration.

) (A+B) &\ YV"(’L‘) p?
e) (B+C)
s 19 &”al’m"”% 4 12248 7 0aat

0 \Q53*\S e g- 35 (
g 13) A 0,5222 g sample cgoﬁam;g,dioride was dissolved in water,
/ then treated with Wto precipitate the
chloride ions. The excess AgNO; was back titrated with 12.3 ml
of 0.1014 M KSCN. The percentage of chloride in the sam 13?55

(Awt. of C1=355g/mol) M5 ATy 007 ,3_/__,._1:_ Xwoy
YA g : O 6222,8

. . b
3)3.04%  b)0.02% ¢ 532%  d)0.22% 7.15%
7 7,6{45)(\0 gﬁ_Ar VoL UT T el

14) In the determination of CI’ by volhard’s method, nitrobenzene is
added before the excess Ag* is titrated with SCN" . The role of

nitrobenzene is to prevent: Aged SN = Ag Senxed”
a) Dissociation of AgSCN @ Dissociation of AgCl/
¢) Precipitation of AgCl d) Precipitaion of Fe’*

e) Precipitation of AgSCN

Redox titration with dichromate Bk o L N IRV
R
15) What is Johne’s reductor? Ve sl
a) HCI b) Zinc granules
O} Amalgamated zinc d) Diphenyl amine
I GRR R = oololy #1233 ¢ D
0.2

Y
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19) Which of the following statements is correct:

a) Sn** can be determined by direct titration with I, -

b) Sn** can be determined by titration with thiosulfate solution
Due to the slow reaction between Sn** and I , Sn** can be
determined by adding a measured | excess of I, leave it for enough
time to react, and then back titrate the excess I, with standard
thiosulfate solution.

d) Sn*" is converted to Sn* when titrated with thiosulfate -

¢) Sn’* is converted to Sn when treated with iodine. ~ *

T pa—"}
4 L

£

20) In determination of Sn** (A.wt. = 118.7 g/mol) by I titration,
45.00 ml of 0.005 M I, was added to 10.0 ml of unknown Sn**
Solution and left to react. The unreacted I was titrated with

~ . ¢ 3.73 ml of 0.12 M Na,S0; solution. The concentration of Sn** in

is: k X
kT, = Mod™er™ y X"uMSwa Vs 10,
@ 14.24 b)3129 + L0S7 d)0.311 ¢) 0.512
WBWS o5 = Msd™ sroris® 4L+ 372X1e it
9 2o%e Tz Mera\s™ & 2.2%2 o
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Experiment 1: Volumetric Glassware and Balances

1. Cleaning solution which is used for dirty glassware is:

a) Permanganate solution
b) Sodium hydroxide solution

¢) Chromate solution
Dichromate solution
€) A mixture of dichromate and chromate solutions
~0‘°5

Ly -
2. In an experiment for calibration of a 50.00 mL burette, the following
data was obtained for 5.00 mL of the burette at 25°C:
o

Mass of weighed bottle = 1°2‘f3215 g -\74 Ao Wﬂﬁ\’\"’d warer e 3929 =
Mass of weighed bottle + water = 17.3430 g 5.02\5

The volume of 1 g of water at 25°C = 1.0038 mL e
Thelerrorlin the burette reading is: G
g» 0.10 mL 5.6216 49,003 = 5. 0oM05 v
b) 0.01 mL mﬁj 2

c) 0.0321 mL

d) 0.0110 mL

@ 0.04 mL

Experiment 2: Sampling and Statistical Treatment of Data

3. Blank is defined in analytical chemistry as:

a) All constituents where their parts can be distinguished by eye

b) A species that causes an error in an analysis by increasing or
decreasing the quantity being measured '

c) All constituents in the sample with the analyte

d) Sample that is empty from any impurities

Q’ All components and reagents in the sample except the analyte

N
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4. In an experiment to determine the acetic acid concentration in oily
sample of acetic acid, the following results were obtained when the
sample titrated with NaOH (.10 M):

10.00, 10.10, 9.90, 9.20, 10.20 mL aceticacid = 4.205 4:00 5 10-022
Apply the Q-test (with 80% confidence level) to determine whether any

110 V020

of the results should be (ejected (Qeiitical = 0.64): ]
—_————

~8 10.00 mL \o: 20 ~ 10:\0 @l
ﬁQ-ZO mL R Quepr = §@20)- %
%c) 10.10 mL o e Aae
«d)9.90 mL =n e ©3)

e) 10.20 mL 01 ¢ ( Qe ~ Qariv

o 1010, 10:E .
Rt

tration in Aqueous Medium

Experiment 3: Neutralization Ti

5. |n the neutralization titration, the primary standard which used to

standardized(HCI solution is:

NaacP 3 ARa 5 NaQ + H20 &+ CO2
N82003

c) KiO3

d) KOH

e) None of the above

/ﬂ:‘. In the determination of HaPO4 content using[NaOH|as titrant, there are
two endpoints instead of three. since:

(a@) No satisfactory indicator is known for the third_endpoint

b) The third endpoint is very sharp
c) Very diluted NaOH solutions are needed since the third acid

dissociation constant is very large
d) HPO,* is a strong conjugate base that doesn't react with NaOH

e) Very small amounts of NaOH are required to reach the third
e@nt 5
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/ 7.Ina neutrglization titration, 10.00 mL of Na,COj3 solution were used to

' stanQIardlze HCI solution with bromocresol as indicator, where 8.90 mL

r_equ_lred volume of HCI to neutralize the Na,CO3 solution. In another

titration 10.40 mL of standardized NaOH solution (0.10 M) required 9.20
CO, solution:

mL of HCI solution. What was the_concentration of the Naz

a) 0.500 M MAY) oot = \W\me -
a0 e, & T q’imyj .
. 4.20 .
d) 0.105M :Wa’owln
e) 0-125 M @( M*V) Naz CO3 ___QH_\\,.) nes
Q¢ Mx 10*/17/5 = olizoH « ¢.a0 «y’g
o.20\2 M \.c06256

Experiment 4: Precipitation Titration (Argentimetry) - =

8. The titrant which is used in the %_tgéﬁﬁnletric\ titration for the

determination of chloride concentration is:

a) Sodium chloride
b) Iron thiocyanate
Silver nitrate 4
d) Potassium chromate

e) Silver chloride

9. In the determination of chloride concentration experiment, the indirect
method which is used a known excess of silver nitrate and the
remaining then is back titrated with standard thiocyanate solution using

ferric indicator is:

Volhard’s method
i b) Mohr’s method
¢) Fajan’s method
d) All of the above
e) None of the above
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2 unt of Fe j
With Cro0.%* . After zi In a]0.4891/ g sample :
iNto the Fe* o $solving the Ie was determined by titrating
€" usin sample in H,S -
sulfonic acig endg a‘JO\hrl'§ reductit Titrézt SOy, the iron was brought
galc_:ulate the iron E%zltm—@lzij@ﬂwgf%%1%phﬁn é?mf)mf
& = 55.85 g/mol) C“rza‘j-;‘%l:g?e §S+°[1q2v£i[ in the sarﬁpge*(—NTc;lér ol
L = —— 2Cr** + 6Fe’ + THz0

a) 65.8 %wiw i
b) 47 1 Y%Wiw No- of wmole Cr,01 = 3(,5’1.-&'53 « 0.02152
c 77.9 o/owlw n.oc . ma® “1.44a Q‘0~u‘ -
54'4 o/O\N/W My ho-0£ mole = & * Yw-dp Cv, 07
e)39.3¢9 6.2 - o-4£9l R e
) /OWIW ""“55.1!5" Sq = 6q\-* o \ﬂ
F Foasa

Experiment 6: Redox Titrations (Iodine Titrations)

14. Which of the following statement is\truelregarding the iodine titration:

a) lodide can be oxidized| -
b) lodine can be E‘ducedl

c) The fundamental process between iodine and iodide is reversible

d) The iodine used as indicator
@) All of the above

U

15. In the determination of tin in an agueous sample, 1 ! solution is added fo
the sample and excess lpis back titrated with thiosulfate using the

following indicator to get sharper color change at end point:
a) Phenolphthalein ; W T, nwow e
b) Potassium jodide ' ;

C) I3

Methyl red
(e) Starch
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