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QUESTION 1 25 MARKS]

a) Define the term SIU used in measurements and testing, [2]
b) Express the following in SIU system.

i)y 20pug i) 123dm i) 4300 gem s [3]

c) Give the SI units for the following: [2]

0 Mass ii) Length
d) What do the following prefixes indicate 7 [3]
i) micro, p i) femto, f iii) Mega, M
e) Convert the following figures to the units indicated: [7]
@A. 750pg....ccciiinnn, kg
(ii). 213 pm pm
({ii). 1000 cm’................ mL
Av). 20Mg....cvviiieinnns mg
). 2.5x10**atoms.......... moles
(vi). 20.13 gal-—------am-eeamv L
(vii). 0.434ml................. m’
Recall: I minute = 60 secs loz=284g
Igal=38L 6.023x10° = Imole

|

) A 32.65 g sample of a solid is placed in a flask. Toluene, in which the solid is
insoluble, is added to the flask so that the total volume of solid and liquid together is
50.00 mL. The solid and toluene together weigh 58.58 g. The density of toluene at
the temperature of the experiment is 0.864 g/mL. What is the density of the solid? [3]

Express your answer to the correct degree of precision

(g0 A child has a body temperature of 38.7 °C.
(1)  If normal body temperature is 98.6 °F, does the child have a fever?

[3]
(2) What is the child’s temperature in kelvins, K? (2]

Useful Equations: °F = % °C+32;, °C= % (CF-32°); K=°C+ 273

Express your answer to the correct degree of precision.




QUESTION 2 [25 MARKS]|

a) Write short notes explaining the differences between the following pairs:
1) relative error (%RE) and relative standard deviation (%RSD)
ii) determinate and indeterminate errors [6]

b) A patient was to be given 1.514 mg of de-worming tablets. Two doctors Mxolisi and

Zwakele weighed tablets five times to get the following readings:

Mxolisi Zwakele
1.508 1.509
1.507 1.510
1.509 ) 1.519
1.508 1.515

Calculate (for both Mxolisi and Zwakele):
i) the mean [2]
ii) Standard deviation [2]
iii) % Relative standard deviation [2]
i) % Relative error [2]
¢) Which measurements from 2(b) above are the most precise. [1]
Justify your answer.

d) Give correct readings of the following analog instruments [2]

) (ii)

€) (i) Identify and name the type of error in one of the instruments in d) (1]
(i1) Determine the error in percentages in e(i) [1]



Useful Formulae:

standard deviation S, =

QUESTION 3 [25 MARKS]
a)

i).

ii).

b)

d)

e) Explain the following trends:

Write short notes on the following terms.
Aufbau building up principle [4]
Law of Multiple proportions [1]

Methane and propane are both constituents of natural gas. A sample of methane
contains 5.70 g of carbon atoms and 1.90 g of hydrogen atoms combined in a certain
way, wheres as a sample of propane contains 4.47 g of carbon atoms and 0.933 g of
hydrogen atoms combined in a different way. Prove that the two compounds obey the
Law of Multiple Proportions. [2]

Identify and match the correct elements of Br, Pb, Fe, Au, P, S, I, Na and As
represented by the pictures below [5]:

Name any three disorders shown by the following pictures and identify the

associated elements given: As, Cd, Hg, Be, P [6]
i )

NS
M

(i) Atomic Radii in Angstrom units [2]
H Li Na K Rb Cs
0.30 1.23 1.57 2.03 2.16 2.35
(ii) ionisation energies in kJ/mol [2]
Na | Mg Al Si P S Cl Ar
496 | 737 577 786 1012 999 1255 1521

Using Hunds rule, Aufbau building up principle and the periodic table write the
electronic configurations of the following elements. [3]

)]
(ii)
(iii)

Ca
Cu
Ag




QUESTION 4 [25 MARKS]

a) Write brief notes on any one of the following: [10]
(i) respiratory alkalosis
(ii) metabolic acidosis
Define the cause, symptoms and treatment.
b)  Define a buffer solution [2]
c) Give the three types of buffer systems in the body [3]

d) A patient had the following laboratory values for his blood sample:

HCOy 23 mEg/L pH 76 ..
PCO, 24 mm Hg

i) What is the mechanism of this acid-base imbalance, justify your answer [2]
il) What treatment would you prescribe [2]

e) Write short notes on any Two of the following terms:
1) isotonic solutions [2]
i1) hypotonic solutions [2]
iii)  hypertonic solutions [2]

Give examples for each and define the use or dangers of each in the body.

Question 3 [25 Marks]
1
a) Using equations and/or diagrams, explain the difference between electrolyte and non
electrolyte solutions ? [6]

b) Balance each of the following chemical equations.
1) C7H6+0,—CO0O; + H,0 ) [2]
i} K38,0; + Cl,+H,0 — KHSO, + HC1 2]
iii)  NaHCO;+H3PO4 —Na;HPO,+ CO, + H;O [2]

c) An antacid tablet was given to a patient to relieve stomach discomfort. Given that the
antacid was magnesium hydroxide, Mg(OH), which reacts with hydrochloric acid,
HCI
Mg(OH), + HCl —» MgCl, + H,O

). Balance this equation. Y

(i). How many grams acid in the stomach will 1.50 g antacid tablet neutralise?[4]

(ili) What would the pH of the stomach be if the antacid is not prescribed for the
patient assuming fluid volume of 3 liters, L. [1]

(iv). Using the reaction given how much salt in grams, MgCl, would be produced
from 1.50 g antacid  [2]

(v). If the total fluid volume is 3 liters what would be the final
concentration of MgCl, in moles per L (M). [2]

(vi). Determine the final concentration of MgCl, in ¢(v) in mEg/L (N). [1]



d) i) Convert 25.3 ppm to moles/L of KOH [1]
ii) Calculate the volume of a 20% (w/v) saline solution (NaCl) that is required to
prepare a 5% solution (NaCl) in a 100 ml volumetric flask. [1]

Question 6 [2S Marks]

a) (i) Write short notes on any Three of the following pollutants. [9]

Oxygen Demanding Wastes
Eutrophication

Inorganic Wastes

Organic Pesticides

(ii)  Using examples briefly describe the chemical process involved in each
of the following water purification methods. [8]

Ion exchange resins
Chlorination

Coagulation and sedimentation
Sequestration

b) Explain the difference between permanent and temporary water hardness. [8]



Question 7 [25 Marks]

a) Give the general chemical formulae for the following major classes of organic
compounds. [10]
(i). carboxylic acids
(ii).  aldehydes
(iii). alcohols
(iv). esters

(v). ethers
b) Give an example and one general use for each of the following [4]
1. Alkane
2. Alkene
b) Name the following organic compounds
a) CH;CH,C! (1]
Gt
CH3—C,JH—CH—CH2-CI:H—CH3
(I3H2 CHz
CH
b) ? [2]
C) CH3CH2 CH2 CH3 [2]
CH;CH. IC' H
d) M [2]
c)
~CH2oCHZCH;3
CHj
B OH @)

]
CH3CHoC—0—CH,CH,CH,CH;
(2]



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 mEqg/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 mEqg/L
PCO, 35-45 mmH.
PO, 80-100mmHg
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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