University of Ruhuna - Faculty of Technology
Bachelor of Biosystems Technology

Level 1 (Semester 1) Examination, November 2019

Course Unit: BST 1172 Analytical Chemistry

Time Allowed: 2 hours

* Answer all four (04) questions All symbols have their usual meanings

01. In each of multiple choice questions I to X, pick one of the alternatives from (a), (5), (c), (),
(), which is correct or most apprepriate and mark your response on the sheet with a cross (X).

I The weight of a sample is measured as the analytical signal in,
{a) Colorimetry
(b) Conductimetry
(c) Potentiometry
(d) Gravimetry
(e) None of above

IL. A portion of 25.00 mL unknown HCI solution was transferred to a titration flask. The solution
was titrated with 0.1 mol dm™ NaOH solution suing Phenolphthalein as the indicator. The
burette reading at the endpoint was 12.50 mL. The concentration of HCI is,

(a) 1.0 mol dm?

(b) 0.05 mol dm?
(c) 0.02 mol dm?
(d) 0.01 mol dm™
(e) None of above

.  Following buffer solutions were prepared by dissolving CH3;COONa) in 100 mL of
CH3;COOH . Which of following buffer solution has the height buffer capacity ?
(a) 0.01 mol dm™ CH;COOHq) / 0.8200 g of CH3COONay,
(b) 0.1 mol dm™® CH;COOHgq) / 0.8200 g of CH;COONays,
(¢) 0.1 mol dm™® CH;COOHq / 8.2000 g of CH;COONay,)
(d) 0.01 mol dm™ CH;COOHaqy / 8.2000 g of CH;COONay
(e) All of above solutions have the same buffer capacity.

IV.  Significant figures of the number “1.2500 x 10~ » is,
@35
(b)3
(c)4
(d)2
(e) None of above
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VIL
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IX.

Five (05) students in the Departfnent of Biosystems Technology conducted following acid
base titration in triplicate. A 10.00 mL portion of 0.1 mol dm™ HClee solution was transferred
to a titration flask and titrated with a solution of 0.1 mol dm® NaOHue: The volumes
consumed for the titrations are given below. Which student has obtained the highest accuracy
and precision in their results?

(2) 9.80, 9.90, 11.00

_ (b) 8.50, 8.50, 8.60 ;

(c) 9.80, 9.90, 10.00
(d) 9.00, 10.00, 11.00
(e) 11.00, 11.00, 11.10

A solution of KOHggq was prepared by dissolving 2.2400 g of KOH(s) in 400 mL of distilled
water. The pH of the solution at 25° C is,

(a) 14

(b) 11

(c) 13

@1

(e) None of these

NaA is the salt of weak acid HA. Both NaA and HA are completely soluble in water. The acid
dissociation constant of HA is 1.0 x 10° mol dm™. The pH of a solution of 0.1 mol dm
NaA(aq) iS,

(a) 6.0
(b) 7.0
(c) 8.0
(d) 9.0
(e) None of above

A portion of 10.00 mL of 0.1 mol dm™ Na,COs.q) solution was transferred to a titration flask.
The solution was titrated with 0.1 mol-dm> HClq) solution using methyl orange as the
indicator. The burette reading at the endpoint is,

(a) 5.00 mL

(b) 10.00 mL

(c) 20.00 mL

(d) 30 mL

(e) None of above

The number of significant figures of the volumes measured by the
beaker shown in the picture is, :

(a) 1 :

(b) 2

()3 A

(d) 4

(e) None of above




Which of following solution is an'example for buffer solution ?
(a) CH;COOH/HCI

(b) CH;COOH/H;O

{c) CH3;COOH/NaOH

(d) HCI/NH.Cl

(e) None of these
(10 x 10 marks)

2. Answer all parts of the question

(a)

I

1L
HIL

V.

Calculate the mass of 0.5 moles of BaSOx). (15 marks)
Calculate the number of moles of CaOy) in a sample of 1.1200 g of pure CaCOs(. (15 marks)
Calculate the number of moles of CI in 0.2520 g of MnCly (15 marks)

Answer following questions regarding thermal decomposition of NaHCO;.

NaHCO3(S) ——Z——'} N82003(s)+ Ccz(g) + Han)

(i) Re-write the balanced chemical reaction for the thermal decomposition of NaHCOxs).
(10 marks)

(ii) If a.sample of 8.4000 g of NaHCOss was thermally decomposed completely

calculate the weight of remaining solid residue.
(15 marks)

(b) Answer following questions.

L

1L

Calculate the amount of NaOH) required to prepare a 250.00 mL of 0.05 mol dm NaOHgq)
solution. (15 marks)

A solution of 0.5 mol dm? HClyg is available in the laboratory. Calculate the volume of
above solution required to prepare a 500.00 mL of 0.025 HClq) solution ? {15 marks)



3. Answer all parts

(a) A dilute solution of HClwaq is available in the Biosystems Laboratory. A student wants fo
determine the concentration of the above HClq solution. In the Biosystems laboratory, KOHs),
Na;COs(s), phenolphthalein, methyl orange and distilled water and required glassware are available.
The lecturer instructed the student not to use KOHs, to prepare a primary standard solution. Therefore,
student plans to prepare a primary standard solution 0.1 mol dm™ Na>COs(s) solution and to carry out
the titration.

L

1L

HIL

Provide two (02) reasons why KOH is not to be suitable to prepare a primary standard

solution. - {15 marks)

Calculate the amount of Na,COs() required to prepare 250.00 mL of 0.1 mol dm™ NayCOs(aq).
(15 marks)

A portion of 25.00 mL of 0.1 mol dm™ NayCOsq is transferred to a titration flask and titrated
with HClq) using methyl orange as the indicator. The burette reading at the end point was
25.00 mL. st

(i) What is the color change observed at the end point ?
(i)  Calculate the concentration of HClg) solution.

(iit) Sketch the titration curve of the above titration.

(iv)  Sketch the titration curve, if the NaxCOj3(aq) was filled in to the burette in the
above titration. (50 marks)

(b) HA is a week acid. The acid dissociation constant of HA at is 1.0 x 10 mol dm™®. Answer

I

1L

following questions about 0.01 mol dm™ HA ).

Calculate H(sq) concentration in the solution. (15 marks)

Calculate the pH of the solution. : . (05 marks)



4. Answer all parts of the question
(a) Answer following questions about buffer solutions

I. A solution of 1.0 L of 2.0 mol dm> CH3COOHqq) is available in the Biosystems
laboratory. Calculate the amount of CH3COOHaq) required to be mixed for preparing
1.0 L of buffer solution of pH = 4.75. (15 marks)

I. A student want to pre’pare 1.0 L of pH = 4.75 buffer solution using 2.0 mol dm?
CH3COOH,q). However, CH3COONa is not available in the Biosystems Laboratory. The
lecturer instructed the student to mix CH3;COOHyq and NaOH, to prepare the buffer

solution.

@) Write down the balanced chemical reaction for the neutralization of CHsCOOHq)
using NaOH.

(i) Calculate the amount of NaOHs) should be mixed with 2.0 mold dm™ CH3COOH )

to prepare 1.0 L of pH = 4.75 buffer solution.
(20 marks)

Note : CH3COOH ugy pKo = 4.75

(b) A dilute solution of KMnO4gq) is available in the laboratory. A portion of 25.0 mL of 0.05 moldm™
H2C2O04q) solution was transferred to a titration flask. The solution in the titration flask was acidified
using Conc. H2SO4(q), slightly heated ,and titrated with KMnOagag).

I.  Write down the balanced chemical reaction for the above titration. (20 marks)
II. Why it is necessary to heat the solution before the titration? (10 marks)

III. Why it is not necessary to heat the solution continuously during the titration? (1D maks)

IV.  What is the color change at the end point of the titration ? (10 marks)

V. The end point of the titration was 25.00 mL. Calculate the concentration of KMnO4(aq$
solution. (15 marks)
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