EHS 111 MAIN EXAMINATION PAPER DECEMBER 2017

TITLE OF PAPER

COURSE CODE

DURATION

MARKS

INSTRUCTIONS

UNIVERSITY OF SWAZILAND
Faculty of Health Sciences

Department of Environmental Health Science
BACHELOR OF SCIENCE IN ENVIRONMENTAL HEALTH

MAIN EXAMINATION PAPER 2017

CHEMISTRY FOR HEALTH
SCIENCES

EHS111

2 HOURS

100

READ THE QUESTIONS & INSTRUCTIONS
CAREFULLY

ANSWER ANY FOUR QUESTIONS

EACH QUESTION CARRIES 25 MARKS.
WRITE NEATLY & CLEARLY

NO PAPER SHOULD BE BROUGHT INTO OR
OUT OF THE EXAMINATION ROOM.

BEGIN EACH QUESTION ON A SEPARATE
SHEET OF PAPER.

DO NOT OPEN THIS QUESTION PAPER UNTIL PERMISSION IS GRANTED BY

THE INVIGILATOR.

Page 1 of 4



EHS 111 MAIN EXAMINATION PAPER DECEMBER 2017

QUESTION ONE
a. A sample of a liquid with a mass of 8.657 g was decomposed into its elements
and gave 5.217 g of carbon, 0.9620 g of hydrogen, and 2.478 g of oxygen. What
is the percentage composition of this compound? [6 Marks]

b. Determine the pOH of a 0.35 M aqueous solution of CH3N Hp (methylamine).

The K}, of methylamine is 2.7 x 10-4. [7 Marks]

c. Classify the following acids and bases using the various definitions for acids and

bases. For each classification, state the reason why.

(i) NH;s
(i) H,0
(ii))OH"
(iv) CO 112 Marks]
[Total: 25 marks]
QUESTION TWO

a. Qualitative analysis of an unknown acid was found to contain only carbon,
hydrogen and oxygen. In a quantitative analysis, a 10.46 mg sample was burnt in
oxygen and gave 22.17 mg carbon dioxide and 3.40 mg water, The molecular
mass was determined to be 166 gmol”. When 0.1680 g of the acid was titrated
with 0.1250 M sedium hydroxide, the end point was reached after 16.18 mL of

the base was added.

(i) What is the empirical formula of the acid? [9 Marks]
(i) What is its molecular formula? [4 Marksj
(iii) Is the acid mono-, di- or triprotic? [3 Marks]

b. Write out the full electron configuration of the following elements.
(i) Pb
(i) K
(iii) Mo®"

[9 Marks]
[Total: 25 marks]
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QUESTION THREE
a. Balance the following redox reaction equation in both acidic and basic media. In
your answer, identify the oxidizing and reducing agent and show how oxidation

- numbers were assigned to each compound/ion.

Cr,07 + Fe** — Cr** + Fe**

[18 Marks]
b. The pH of a 0.80 M aqueous solution of formic acid, HCHO?, at 25.0°C is

1.26. What is the value of K, for formic acid?

[4 Marks]
c. Calculate the molarity of a hydroxide solution that has a pOH of 4.08.
(assume 70% ionization). [ 3 Marks]
[Total: 25 marks]
QUESTION FOUR

a. What are the bond polarity limits for a polar covalent compound? [4 Marks]
b. Use the electronegativity table to determine whether the following compounds are

ionic or covalent (pure or polar) compounds. Provide a reason for each answer.
(i) SO,

(ii) CsBr

(iii)PbNO,

(iv)ZnO

(v) CoHg [15 Marks]
c.  State the first law of thermodynamics. ' [3 Marks]

d. With reference to enthalpy changes, what does the term “standard conditions”

mean? [3 Marks]

[Total: 25 marks]
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QUESTION FIVE

a. Calcium phosphate is widely found in natural minerals, bones, and some kidney
stones. A sample is found to contain 0.864 moles of phosphorus. How many
moles of Ca3;(PQy); are in that sample? [10 Marks]

b. The element X has three naturally occurring isotopes. The isotopic masses (amu)
and % abundances of the isotopes are given in the table below. The average

atomic mass of the element is amu.

Isotope | Abundance | Mass

159x 30.60 159.37
163x 15.79 162.79
164x 53.61 163.92

[8 Marks]

c. In an experiment, 40.0 cm’ of 0.270 M barium hydroxide were mixed with 20.0
cm® of 0.330 M aluminium sulphate. What is the total mass of the precipitate that
forms?

[7 Marks]
[Total: 25 marks]
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General data and fundamental constants

Quantity ' Symbol

Speed of light c
Elementary charge e
Faraday constant F=N,e
Boltzmann constant k
Gas constant R=N,k
Planck constant h
b= h/2x

Avogadro constant Na
Atomic mass unit u
Mass

electron m,

proton L,

neutron
Vacuum permittivity g, = 1/c*,

: 4ne,

Vacuum permeazbility Be
Magneton

Bohr g =eh/2m,

nuclear . My =ehf2m,

g value ge )
Bohr radius a, = 4ne Nfm.e’
Fine-structure constant a =pe'e/2h
Rydberg constaat ' R.. = me'/8h’ce?
Standard acceleration
of free fall E
Gravitational constant G

Conversion factors

1 cal
leVv

mo

4.184 joules (J) 1erg

Prefixes £ p n B

0¥ 10m 107 10°

1.6022X 10T 1 eV/molecule

m .
femto pico pano micro milli

107

Yalue

299792458 X 10*m s’

1.602 177 X107 C

9.6485 X 10' C mol™

138066 X 10* J K

8.314 51 JX mol*

8.205 78 X 107 dm® atm X* mol"
6.2364 X 10L Torr K™ mol™
6626 08X 1075 :
1.054 57 X107 s

6.022 14 X 10” mot"

1.66054 X 107 Kg

9.10939 X 10" Kg
1.672 62X 10" Kg
1.674 93 X 107 Kg
8.854 19X 10* ' C m™
111265 X 10M 1 C*m?
4z X 10718 CP*m?

4 X 10°T* M m?

9,274 02 X 10 ] T*
5.050 79 X 107 I T
2.002 32

' 529177X 10" m
" 7297 35 X 107

1.097 37 X 10" m™

9.806 65 m s?
6.672 59 X 10" N m* Xg*

1X 1073
96 485 kY mol’

mont

c k M G
centi deci kilo mega giga
FV (VS [ [ {1
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