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QUESTION 1 [25 MARKS]

a)

b)

d)

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

i) [ U2 7 S g v) 72 pulse/min............ pulses/sec
1) 25mL.. L vi) 200z/gal..........o... g/L

i1} S0pg. i mg

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

Recall: 1 minute = 60 secs : loz=284¢g

lin =254 cm lgal=38L 6.023x107 = Imole

An order for medication reads: "Give 1.49 mg per kilogram of body weight.
How much medication should be given to a patients of 165 1b. [2]
‘ 11b=0.4536kg

A nurse by the name of Nontobeko recorded the temperature of a patient as 98.8 °F.
Another nurse “Velaphi” recorded the temperature of another patient as 38.2 °C.
Which patient has fever 7 [2]

Useful equation:

°F =2°C+32°

Write short notes explaining the differences between any one of the following pairs:
i) Accuracy and precision [4]
i1) Systematic and random errors [4]

The following weights of tablets were given to pregnant women to use as Iron

supplements: 5.8 g, 6.2 g, 5.6 gand 5.9 g.

Calculate:

i) The mean [2]

ii) Standard deviation [2]

iiij)  Coefficient of variation [1]

iv) % Relative error given that the right weight for iron supplementation as
recommended by the WHO is 5.5 g.[2]

Useful Formulae:

standard deviation S, =




Question 2 [25 Marks]

(a) Briefly discuss the differences between following pairs of terms.
(i). Compounds and Mixtures [4]
(ii).Colloids and solutions  [4]

(b) Which of the following events are chemical changes and which ones are physical

changes.

(1) When heated in a pan, sugar turns brown (caramelizes). [1]
(2) When stirred in water, table salt seems to disappear. [1]
3 A bleaching agent causes a coloured fabric to lose its colour. [1]
4) A silver fork tarnishes slowly in air. | -~ [1]

(b)  Define the Daltons’ Atomic Theory. In ydur answer, using an example of your choice,
explain the flaws (problem) with this theory. [12]

(c) Given that the natural abundance of oxygen isotopes: '°0 is 99.76%, '"0 is 0.04% and
10 is 0.20%, Calculate the relative atomic weight (in g/mole) of oxygen. [1]

QUESTION 3 25 MARKS]

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

pairs.
1) Ionic bonding and Covalent bond [4]
ii) Hunds rule and Pauli Exclusion Principle 4]

b) Based on the electronic configurations of the elements, explain why each of the following
is true [5]:

(1) ionisation of neon is greater than that of Fluorine

(ii) atomic radius of sulfur is less than that of sodium
(iii)ionisation of oxygen is less than that of nitrogen

(iv)electron affinity of carbon is greater than that of nitrogen

(v) Electronegativety of bromine is greater than that of potassium

c) Draw Lewis structures or diagrams to show and name the type of bonding for each of
the following: [4]

(1) calcium chloride
(i) NHy
(i) HzO

NH3 +BF3 —> NH3BF3
(iv) CH,CH,



1) Using Hunds rule, Aufbau buidling up principle and the periodic table write
the electronic configurations of any Three of the following elements. (4]
Arsenic Lead Cadmium Mercury

i1} Identify and name environmental hazards of the elements that you have
chosen in ¢(i) from the pictures below and indicate the most likely sources.

[4]

QUESTION 4 [25 MARKS]

2)

b)

1) Define a buffer solution [2]

i) Name four kinds of buffers found in the body. [8]
write the appropriate equation for each buffer

Briefly discuss any one of the following: [6]
1) Respiratory Acidosis
i1) Metabolic Acidosis

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

A 28 year old homeless man is rushed to RFM hospital. He is comatose and in
respiratory depression. The emergency department nurse recognizes this patient as
having a previous history of drug use including heroin. The arterial blood gases show
a pH of 7.21; total CO; of 52 mm Hg; and a HCO3™ of 28 mmol/L.

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 5§ [25 Marks]|

a)

Write short notes on the following terms: [12]
i) isotonic solutions
it) hypotonic solutions

iii)  hypertonic solutions

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



b) Balance each of the following chemical equations.
i) C;Hg+0,—CO; + H,0 {2]
ii) SO, + HNO; — H;804 +NO [2]
iii)  Fex(S04)3+NH;+H;0—Fe(OH); HINH4);S04 [2]

¢) A 2.5 gsample of orange juice is titrated with 0.15 M NaOH. If orange juice (which
has ascorbic acid C4H7;04,COOHR) requires 40 mls of NaOH solution for complete

neutralisation: :
i) write a balanced equation for this reaction (2]
il) Calculate the mass of ascorbic acid in orange juice 3]
iii) Calculate the percentage of ascorbic acid in orange juice  [2]
Question 6 |25 Marks]

a) Using diagrams explain why water dissolves NaCl to form an electrolyte solution [5].

b) 10 g of Carbonic acid, H,COs3, in 10 L of ground water reacts with calcium carbonate,
CaCOs;, to form calcium hydrogen carbonate, Ca(HCO3),.
(i) Write the balanced equation for the reaction. [1]
(i) Calculate the amount of calcium hydrogen carbonate, Ca(HCO3), produced in g.
[4]
(iti) What is the concentration of calcium hydrogen carbonate in ppb. [2]
(iv) Calculate the original concentration of Carbonic acid, H,COj3 in moles/L. [1]

c) List and describe three major sources of water pollution. [3]
d) Explain the difference between permanent and temporary water hardness. [6]

e) Explain any three methods of purification. {3)]

Question 7[25 Marks]
a) Give the general chemical formulae for the following major classes of organic
compounds. [4]
a) carboxylic acids
b) aldehydes
c) alcohols
d) esters

Give an example and one general use in human health for each

b) Name the following organic compounds (4]

i
CH;CH,C—H
a)  CH;CH,OH b) 32

b) (d) CH;CH; CH; CH;



i
@C—OCHZCH3

Write short notes on the metabolic reactions of the following [12]
(i). carbohydrates
(ii). fats

(ii1). proteins

Using chemical reactions give the chemical tests for ANY FIVE the following
compounds:  [5]

i)  sugars

ii) fats

iii)  proteins

iv)  alcohols .

v) alkanes

vi)  alkenes



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 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 - 9 mg/dL
Women: 0.15 - 0.46 mmol/L Women: 2.5 -7.5 mg/dL
Children: 1.5 g/L.

(150mg/dL)




SAZQUINY DLUOID YT SIIDIIPUL JOGUIAS DU] 240GD SIIQUINU 2Y] PUD ‘SISSDUL JPUOID 24} SAIDIIPUT JOGUAS DYl MOJIq SidqUIN

sst fvsse| vestfrest | st [ veve [ ravT | v | vece | viez | o8ez | o€z [ ozee | oLee
ON |PN W | sq | D Mg |wy|jwy|ng (dN| 0 | ed | 4L | oV saplunoy
zol | 101 | oot | 66 86 L6 96 $6 v6 £6 26 16 06 68
OELT L 6891 | €491 1 6991 | STOT [ 6851 | €451 | €1ST [ 60ST [ 69v1 | Twpl | 6°0v1 | 1001 | 68¢€1
QX |WE | X3 (o | AQ [ QL | PO | ng |wS | wd | PN | A | D | ¥ soptusyyuE]
oL 69 89 L9 99 59 ¥9 £9 79 19 09 65 8¢ LS
LSt Joozr | ez
aup) |oun | supn {qup [dun {bun ] 1§ ey | 414 L
601 } so1 | ot | 90t | sot | vo1 | o1 § 88 L8
TLoT | v'voz | 9002 1 6961 | I's61 | TTel | 061 | <981 | 8°€81 | 6081 [ S8LT | 6bLI | €LE1 | 6CEl
qd | IL ({SH |0V | dd | M1 |SO [0 (M |[eL |JH [T |ed | sD 9
z8 I8 08 6L 8L LL 9L SL VL €L (7 I 9§ 5¢
L8IL | 810 | 2L | 6L01 | ¥'901 [ 6201 | I'IOL | 686 | ¥6'56 | 216 | ¢C 16 | 1688 | ¢9L8 | ¥ <8
uS (Ul | PO |3V |Pd | WS [T |dL|oN|aN ]| *Z | X | 1S | 94 S
05 6 8 Ly 9t St b £ 44 Iy 112 6¢ 8¢ LE
96' vt
6STL § L'69 | LESY | ¥S€9 | 1L°8S | 1L°8S | S8'SS | 6'ts | 10T | v60s | 06y | oQ | 80°0v | OT'6€
JED I UZ D) IN |OD |2 U] 1D | A | IL IO D | b
(43 i€ 0€ 62 8z LT 9 ¥4 T %4 w@ 1z 0T 61
6087 § 69T IE%T | 66TC
IS BIN [ BN | ¢
4! 3 STV.LAN _ 4! 1
1021 ] 18701 : _ 106 | #69
D] 4 —— sdoTIviaw ¢ | I'T z
9 1 s b £
8001
' STVIAW-NON H
[ ] poueg
VIHA | VIIA [ VIA | vA LVAL ] Vi | oan [l dIIIA glA | 9IA | gA | dAl | am | v | I
81 Lt 91 | st | i £l 4 i 01 6 8 L .9 3 ¥ € 4 | | dnoip

SINHWHTH 40 14V L DIAOI¥dd dH.L




W OTXLL 16T'S op snipel og O 01 01 0 .01 0I .0l 0l -0l
UOBIIIIIE e313 efowr o[y 109p QUad I[jiu olo  oueu  ootd
SWE9908°6 3 [euone)IARI) 'y W | P ) w ur u d
JuRISUOD
SN | OTX6STL9'9 0 jeuoneARID SaXIjal g
‘wg/ " (SOT=VI Huarmo WSO 1=, WSA [=]| :xnjj opoudew
LI . 01X6L050°S Ys = uojaudett Jes[onn
. O [ 1= Al Jenusjod S TT=MT -1omod
1-Lf ,7.01XT0 ¥LT'6 Mo = on uojeuTew mog WN I =f1
W O.SE, 01XUY °d | Aupqeounad wmnovp | W=, MNT=d] :dissaid  Sukp (f=, Sy = i [T=N]T :2310]
(-0 L ,.01%881 +S8'8 00 =31 Aramruad umnoep W) O1XP9 SEE'E =249 | :Iusmrour sjodip
ay - OTXES $LOT Y SSEW NOINON [ 81 = ([eorwoyoouwIay) (80 |
3, 01XC9 UYL denr SSBUI U001 wg=wp |
8 . 0TX6E 601°6 ‘wr SSEW U013 S T = B00001 =1 0001 =T I
3y 2 01XPS 099°1 n 11U SSBW STWoYY un-is
Hom QIXy] 2209 AEN IO Y| 3UB)SHOD 0pEBoAY
S( . 01%6S ¥S0'T e _ y -2 §76908 = 18q 1=
q [, 0TX$986°1= 10W/TY $81°906= 110309 .-
ST ¢ OTXBT 979°9 q Juepsuod ypuelg | AP LOIXPTI°0= | [ 01X681 TO9'1= | [ ¥81'F= |, N OIXSZETO'T=
o] AT | 101 wey
Jowx _-&.Eua uIp Mﬁmmn S07'8 AW OIX8L 8EY =0/
(oUW L IP PIES =4 1UB)ISHOI 5B AU N TTT e T=0Hum] |
AL, 01X99 08€°1 ) | jueisuod uurwzijOgg EI'S69 CoLvE TTLOT 1969 : w)/L
1M O OTX9Y 819°6 =] JUE)SUOO Kepere,| SI'0001 SI'00S S1'86T SI'001 /I
D 6-01%61 2091 2 uoj0ad jo a31eyd A €69 STO0="V36C( /1)
........ S OTXET6 L66'T d 3431[ Jo paads TOW/[Y 68L b 7=51"364( 1)

€)E(] [E10191)

SUONIR[Y [NJIs()




