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QUESTION 1 [25 MARKS]

a)

b)

d)

f)

Convert the following figures to the units indicated: [6]

i) 4.02kg/L ..o, g/ml V) 90 pulse/min............ pulses/sec
ii) 25fm....oi m vi) 20 oz/gal................. g/L

iii) 50000 pug..c.oveeenninininnne mg

iv) 4.8x10%* atoms. .......... ..moles

Recall: 1 minute = 60 secs loz=284g
lin.=254cm lgal=381L 6.023x10” = Imole

Carry out the following calculations and express each answer with the correct
number of decimal, significant figures and units. [2]

i)  8.6742g+0.00371 L=

i 3A1e-002310g o0
5.2331ml

Write short notes explaining the differences between the following pairs:
i) Accuracy and precision 2]
i) Systematic and random errors 2]

precise A patient was to be given 3.231 mg of de-worming tablets. Two doctors
Mncedisi and Siphiwesihle weighed tablets five times to get the following

readings:
Mcedisi siphiwesihle
3.851 3.217
3.314 3.193
3.791 3.208
3.014 3.226
3.152 3.301

Calculate (for both Mncedisi and Siphiwesihle):
i) the mean [2]

ii) Standard deviation [2]

iii) % Coefficient of variation [2]

iv) % Relative error [2]

Which measurements from 2(c) above are the most ? [2]
i) accurate
ii) precise

What are the sources of error and what appropriate action would you take to prevent
the errors in 1(e) above ? [3]



Useful Formulae:

i=1

standard deviation S ;, =

QUESTION 2 [25 MARKS]

a).

i).
ii).
).

v).

v)
b).

d)

Explain the difference between Any Two of the following pairs of terms. Give
examples for each pair.

Ionic bonding and Covalent bond [5]
Co-ordinate bond and Metallic bonding [5]
Octet Rule and the periodic Law [5]
Compounds and elements [5]

Hunds rule and Agfbau builing up principle {5]
Draw Lewis structures or diagrams to show and name the type of bonding for each of

the following: [3]
H,O

NH3 +BF3 —')NH3BF3

CHCH
i) Using Hunds rule, Agfbau builing up principle and the periodic table write the
electronic configurations of any Two of the following elements.  [2]
ii) Also indicate their environmental hazards and most likely source of the
Two you have chosen in c(i): [6]
Arsenic Lead Cadmium Mercury
(i) Define the Daltons’ Atomic Theory. In your answer, using an example of your

choice, explain the flaws (problem) with this theory. [3]
(i) Given that the natural abundance of oxygen isotopes: %0 is 99.76%, 'O is
0.04% and '°O is 0.20%, Calculate the relative atomic weight (in g/mole) of oxygen.

[1]

QUESTION 3 [25 MARKS]

a)

b)

i) Define a buffer solution [2]
il) Name three kinds of buffers found in the body. [6]

Briefly discuss any one of the following: [8]
i) Respiratory acidosis

i) Metabolic acidosis

In your discussion include the cause, the symptoms and the treatment.



c) A 19 year old man is admitted to hospital.. On admission his laboratory results were

as follows:
Blood pressure 90/20 mm Hg Sodium 132mmol/L
Deep respirations | 35/min Potassium 6.5mmol/L
Pulse 120/min pH 6.75
glucose 20 mmol/l PCO; 11 mm Hg
protein 100 pg/dl Blood ketones positive
i) Using the data given diagnose the condition of the patient, giving
specific reasons for your diagnoses. [6]
ii) What treatment would you prescribe. [3]
Question 4 [25 Marks]
a) Define the difference between empirical and molecular formular [6]
b) Give three ways by which the empirical formula may be obtained. [4]
c) 6.853 mg of a sex hormone containing C, H and O was burned to determine its

molecular formula. On burning 20.08 mg CO; and 5.023 mg of H,O were obtained.
The formula weight of the substance was found to be 270 g/mol.

i) Calculate the Empirical formula for the hormone [10]

ii) Calculate the molecular formula for the hormone [55'|
[note that the unit 1 mg=0.001 g=1x10"g]

Question 5 [25 Marks]

a) Given that 50 g sugar reacts with 25 g oxygen in combustion,
Find
i) the limiting reactant [3]
i) theoretical yield in grams CO, 2]
iii) percetange yield if 5 g CO; is produced. [2]
i) the number of oxygen atoms in 50 g sugar. [2]

Useful information: sugar is represented by the formular CeH;20s

b) Using equations define the following terms:
i) Molarity [1]
i) Normality [1]

c) If 4.09 g H3PO, is dissolved in 250 mL solution calculate:
i) Number of equivalents of H3PO,. [2]
ii) The Normality of the Solution. [2]

iii) The molar concentration of the solution. 2]



d)

An antacid tablet was given to a patient to relieve stomach discomfort. Given that the
antacid was aluminium hydroxide, AI(OH); which reacts with hydrochloric acid.
How many grams acid in the stomach will 1.50 g antacid tablet neutralize ?[3]

Doctor Mncedisi is instructed to prepare 250 ml of a 15 % (w/v) of an antibiotic from
a 30 % (w/v) solution.

i) What volume of antibiotic is needed to make the required antibiotic. What
volume. [3]
ii) of water will be added to make the required antibiotic, explain how the
solution is prepared. [4]

Question 6. [25 Marks]

a)

b)

Adenosine triphosphate (ATP) is an important substance in all living cells. A sample
with mass of 0.8138 g was analysed and found to contain 0.1927 g of Carbon C,
0.02590 g of hydrogen H, 0.1124 g of Nitrogen N and 0.1491 g of phosphorus P. The
remainder was oxygen. Its formula weight was determined to be 507 g/mol.

i) Define the difference between empirical and molecular formular [4]

ii) Calculate the Empirical formula (in the form C,H.NP,O,) of Adenosine

triphosphate (ATP). [6]
iii) Calculate the Molecular formula of Adenosine triphosphate (ATP) [2]

6.853 mg of a sex hormone containing C, H and O was burned to determine its
molecular formula. On burning 20.08 mg CO; and 5.023 mg of H,O were obtained.
The formula weight of the substance was found to be 270 g/mol.

iii) Calculate the Empirical formula for the hormone  [10]

iv) Calculate the molecular formula for the hormone  [3]

[note that the unit 1 mg = 0.001 g = 1x107g]



NORMAL LABORATORY VALUES FOR BLOOD TESTS

USUAL REFERENCE RANGE

Specific Gravity

1.056

Hemoglobin Count Hb

Men: 14 - 18g/dL
Women: 12 -16 g/dL

HCO"; Bicarbonate 24 - 28 mmol/L 24 - 28 mEq/L
Glucose (3.6-6.1 mmol/L) 65 - 110 mg/dL
BUN (Blood Urea Nitrogen) 2.9 - 7.1 mmol/L 8 - 20 mg/dL
Ca™” (2.1-2.6 mmol/L) 8.5 - 10.3 mg/dL
Cr (96-106 mmol/L) 96 - 106 mEq/L
Cholesterol 150 - 220 mg/dL
CO, 24-29 mmol/L 24-29 mEq/L
PCO, 35-45 mmHg
PO, 80 - 100 mm Hg
__ pH 7.35-7.45
Fatty acids 0.3-0.8 mmol/L 0.3-2 mg/dL
Protein 6-8 pg/dL
Phosphate 1-1.5 mmol/L 3-4.5 mg/dL
ketone bodies 0.3-2 mg/dL
K" 3.5-5 mmol/L 3.5 - 5mEq/L
Na’ 136-145 mmol/L 136 - 145 mEq/L
Uric Acid Men: 0.18 - 0.54 Men: 3 -9 mg/dL

Women: 0.15 - 0.46 mmol/L

Women: 2.5 - 7.5 mg/dL
Children: 1.5 g/L
(150mg/dL)
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