THE PAPUA NEW GUINEA UNIVERSITY OF TECHNOLOGY
SECOND SEMESTER EXAMINATION
CH224 -ANALYTICAL CHEMISTRY

MONDAY 24" OCTOBER 2022 — 8:20 AM

TIME ALLOWED: 2 HOURS

INFORMATION FOR CANDIDATES: -

l.

You will have 10 minutes to read the question paper. You MUST NOT begin
writing in the answer book during this time

. ANSWER ALL QUESTIONS

All answers MUST be written on the answer book provided

Calculators are permitted in the examination room. Lecture notes, notebooks
plain papers and textbooks are NOT allowed

Mobile phones are not allowed. SWITCH OFF THE MOBILE PHONES
Show all workings and calculations in the answer book.

DRAW the STRUCTURES clear and visible

DO NOT overwrite

Write your name and number clearly on the front page. DO IT NOW

MARKING SCHEME: Total 50 marks
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1.

(a)

(b)

(c)

(d)

(a)

(c)

(b)

(c)
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Calculate the volume of 18.0 M H-S0O, needed to contain
2.45 g of H2S0y4. Express the volume in mL.
[2 marks]

How many grams of KMnQ, are required to prepare 1.5 L
of a solution of 1.5 M KMnQ,?
[2 marks]

Commercial bleach solution contains 5.25% (by mass) of
NaClO in water. It has a density of 1.08 g/ml.. Calculate the
molarity of this solution. (Ilint: assume you have 1.00 L of

solution) -
[2 marks

What mass of pure sulfuric acid must be made up to 250 cm®
of"agueous solution so that the resulting solution has the same
concentration as lhal of potassium hydroxide solution containing
2.00 g in 100 cm™?
[4 marks]

(Total = 10 marks)

What is the role of titrimetric analysis in pharmaceutical

industry? Give their advantages and limitations.
[4 marks]

How do you distinguish between mass and weight? Give ONIE
example cach.
|3 marks]

Describe the percent concentration and their types with suitable

examples.
[3 marks]

(Total = 10 marks)

Distinguish the terms Ligand and Chelates: write their ty pes with
suitable examples.
[2 marks]

(i) Describe the propertics of EDTA.
(i) What are the precautions while using analytical balance?
[4 marks]
Explain the role and types of filtering cquipment used in
gravimetric analysis.
[2 marks]
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(d) EExplain how absolute error and relative error differ
from each other.

(Total = 10 marks)

4. (a) How many significant figures are there in the following numbers

(i) 57 (i) 82.9

(ii1) 10.000 (iv) 0.000002

(v) 0.0402 (vi) 0.04020
5. (a) Define the following terms with TWO examples each:

(1) Random crror.

(1) Systematic crror.

(b)  Distinguish the terms density and specific gravity with
one example cach.

(Total = 10 marks)

6. (a) Consider the reaction:
BaC(, + KyCrOy — BaCrOy4| +2 KCI(
(i) How many grams of barium chromate can be obtained
from 75.0 mL of 0.150 M BaC (5 solution?

(i1) What volume of 0.500 M K,CrQ, solution is required
to rcact with the 75.0 mL of 0.150 M BaC (; solution?

(b) How much water must be added to 625 mL of solution
containing 27.2 g H>SO, to make the final solution of 0.325 M?

(c) FFollow the reaction:
11,804 + 2 NaOH — Na>SO, + 2 1,0
(i) 15.2 mL 0f 0.425 M NaOH solution is required to
ncutralize 25.0 mL of H>SO,. Determine the
concentration of the sulphuric acid solution.

[2 marks]

[3 marks]

[4 marks]

[3 marks]

[4 marks]

[2 marks]

(it) What volume ol'0.425 M NaOH is required to neutralize

12.5mL ol 0.275 M?

(Total = 10 marks)

[4 marks]
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