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QUESTION 1 [25 MARKS]

a) What does SIU stand for ? 2]

b) Give the ST units for the following: {5]

i) Mass 1i1) Length
i) Force iv) Charge
V) Frequency

c) What do the following prefixes indicate 7 [5]

1) Milli, m 1ii) deci, d v) micro, i
ii) mega, M 1v) kilo, k
d) Express the following in scientific notation: [2]

i) 145000 kg
i)  0.00000043K

e) Convert the following: [6]

i) 1.02kg .o, g iv) 72 pulse/min............ pulses/sec
i) 2SmL.... L v) 200z/gal................. gL

ii1) SOUG i, mg Vi) 2010 i m

iv) 1.2x10* atoms........... moles

Recall: 1 minute = 60 secs loz=284¢

lin. =254 cm lgal=38L 6.023x10% = Imole

) Urine of a patient has a normal density of 1.020 g/ml ?

i) What will be the weight in kilograms of a 250 ml sample of Urine. [3]
i) What would be its specific gravity ? [2]

Express your answers in the right number of significant figures

QUESTION 2 [25 MARKS]

a) Write short notes explaining the differences between the following pairs:

1) Accuracy and precision [4]
it) Systematic and random errors 4]
b) The following weights of oils drops were given to children to use as Iodine

supplements: 20 g, 21 000 mg, 0.01980 kg, 21 gand 0.2010 x 10% g

Calculate the total mass of the oil drops in kg that were administered. [2]
Express your answer to the correct number of significant figures.

c) The following injections of a drug were given to a patient by an doctor “Mlamuli”
using a graduated syringe and needle in five days: 2.8 ml, 2.7 ml, 2.9 ml, 3.0 ml, 2.7
ml



calculate the mean volume in ml, [2]

calculate the standard deviation in ml, [2]

% Coefficient of variation [2]

Define type and source of error is in these injections 7 [2]

A nurse “Norman” made the following injections to her patient 3.9 mi, 3.8 ml,
4.0ml, 4.1 ml, 3.8 ml.

Calculate the mean volume of these injections. [2]

If the injections made by Mlamuli are the correct injections, calculate the %
relative error for the injections made by Norman. [3]

Comment on the types, magnitude and likely sources of error is in the injections
by Nomman ? [2]

Useful Formulae:

standard deviation S, =

QUESTION 3 [25 MARKS]

a). Explain the difference between Any THREE of the following pairs of terms. Give
examples for each pair.

1). Tonic bonding and Covalent bond (5]
ii). Co-ordinate bond and Metallic bonding [5]
1), Octet Rule and the periodic Law 5]
iv).  Compounds and elements [5]
v) Hunds rule and Agfbau builing up principle [5]

b). Draw Lewis structures or diagrams to show and name the type of bonding for each of
the following: [5]

®

(1)
(ii)
(iv)
(v)

Magnesium chloride
NH};

H,0

PCL:+0O

CHCH

Using Hunds rule, Agfbau builing up principle and the periodic table write the
electronic configurations of any Two of the following elements. [2]

Also indicate their environmental hazards and most likely source of the

Two you have chosen in c(i): 3]

Arsenic Lead Cadmium Mercury



QUESTION 4 [25 MARKS]

a) Write brief notes on any one of the following: [12]
(i) respiratory alkalosis
(i) metabolic acidosis
Define the cause, symptoms and treatment.
b) Define a buffer solution [3]
c) Give the four types of buffer systems in the body [4]
d) A patient had the following laboratory values for his blood sample:
HCO5 33 mEqg/L pH 7.48
PCO, 46 mm Hg

i)  What is the mechanism of this acid-base imbalance, justify your answer [4]
i1) What treatment would you prescribe [2]

Question 5 [25 Marks!

a) Write short notes on the following terms: [15]
1) isotonic solutions
i) hypotonic solutions
1ii) hypertonic solutions
Give examples for each and define the use or dangers of each in the body.
b) i) Balance the following chemical equations.
SOz (g)+ HNO; (ag)+ H,0 (ag)— HaS04 (ag)+ NO (g) [2]
i) Using the reaction in b(i) how much acid in grams would be produced ffom
90 g SO, [3]
ii) If ther total volume of solution was 500 ml, what would be the final
concentration of H,;SO4 in moles per L (M). [3]
1ii) Determine the final concentration of H,SO4 inb (iii) in mEq/L (N). [2]
Question 6 [25 Marks]
a) i) Define water polluﬁoﬁ. [3]
i) Give and discuss any four major sources of water pollution. [12]



iii)  Explain any two methods of water purification. [4]

b) Explain the difference between permanent and temporary water hardness. [6]

Question 7 [25 Marksl

a) Name the following organic compounds ~ [3]
CH;CH (”3 H
a) CH;CH,CH,OH b) 32
c)

T
@—C—OCHQCHg

b) Define and describe the building blocks, general structure and biological functions of
carbohydrates [6].

c) Give and describe the four levels of protein structure. Using examples of your choice
define the functions of each of the levels in body. [16]



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 mmoV/1L) 65 - 110 mg/dL
BUN (Blood Urea Nitrogen) 2.9 - 7.1 mmol/L 8 - 20 mg/dL
Ca'™ (2.1-2.6 mmoV/L) 8.5 -10.3 mg/dL
Cl’ (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 3.5-5mEqg/L
Na® 136-145 mmol/L 136 - 145 mEq/L
Uric Acid Men: 0.18 -0.54 Men: 3 - 9mg/dL
Women: 0.15 - 0.46 mmol/L Women: 2.5- 7.5 mg/dL
Children: 1.5 g/LL
(150mg/dL)
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