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Complete the following table. Give, as required, the systematic name of each substance Msarsk
lised and the formulas of the principa ions present in a solution prepared by adding the
substance to water.

PRINCIPAL IONSIN
FORMULA SYSTEMATIC NAME WATER SOLUTION
Na'(ag), OH (aq)

FeCl;6H,0

perchloric acid

sodium chromate
CH;COOH

3

Write the ground state dectron configuration of duminium in terms of subshdls.

Congder the dectron in the orbital of highest energy.
What is the vaue of the principa quantum number, n?

What isthe vaue of the orbital shape (angular momentum)
quantum number, 1?

Write dl the vaues that are possible for the orbita orientation
(magnetic) quantum number, m.

What is the vaue of the spin quantum number, ms? (Specify
only asinglevaue)
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Sulfite oxidase, an enzyme present in humans, oxidises aulfite to sulfate, as shown in the
equation below. The enzyme contains two molybdenum atoms per molecule of enzyme.

8032_ (a:]) + H,O = 8042_ (aq) + 2H+(a]) + 2€

What is the oxidation number of Sin sulfite?

What is the oxidation number of Sin sulfate?

A sample of aulfite oxidase was purified and found on andyss to contan 0.188%
molybdenum by weight (ie. 0.188 g of molybdenum per 100 g of enzyme). What is the
molecular weight of the enzyme?

ANSWER:

What isthe pH of a0.0063 M solution of HCI? 3

ANSWER:

A 5.0 mL diquot of 0.0063 M HCI solution was transferred to a clean flask, which was
then filled with water to avolume of 250 mL. Cdculate the pH of the resulting solution.

ANSWER:
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For each of the following ions:

a) Draw a Lewis structure showing the arrangement of valence shell eectron pairs
(s and, where appropriate p and non-bonding). Y our structure MUST indicate the
correct geometry of theion as predicted by vaence shdll ectron pair repulson (VSEPR)
theory.

b) Describe the shape of theion in words.
¢) Indicate the hybridisation state of the central atom in each of theions.

lon Diegram Shape of ion Fyprdiston o
NO;
HoO*
Ne
HCO;

Which of the above ions display resonance?

Mark
s7
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Humans contain an average of 5.04 L of blood. [f the concentration of glucose (CeH1,06)
in blood is 0.00500 M, what mass of glucose is present in the average human's blood?

ANSWER:

Glucose is produced by plants during photosynthesis, a process that can be represented by
the equation below.

6C02(g) + 6H20(|) SS Celeoﬁ(S) + 602(9)

If 0.293 g of glucoseis produced by a plant during photosynthesis at 25 °C and 1 am
pressure, what is the mass of oxygen that would be produced under the same conditions?

ANSWER:

The oxygen produced above was transferred to an evacuated vessel with a volume of 245
mL and the vessdl was heated to 33 °C. What would be the pressure of the gas in the
vesH?

ANSWER:

Mark
S
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The pK, of HCN is 9.21 and the pK, of HPO,* is 12.38. For the reaction below, indicate
on which sde the equilibrium will lie. Jugtify your answer.

CN~ + HPO,Z <= HCN + PO/

Mark
S
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ANSWER:

COMPLETE ONLY ONE QUESTION FROM THE FOLLOWING TWO.

Option 1 Metalothionein is a meta-containing protein that regulates the concentration of
zincincdls

() Wha atom is mog often bound to zinc in metdlothionein?
S, 0O, SeorH.

(i) Write the electron configuration of Zn**.

(i) Briefly explain what is meant by the term ‘ redox-active .

(iv) Giveone example of aredox-active metd that has arolein biology.

Option 2 Tranderrin isaprotein that isinvolved in the trangport on iron in blood.

(i) What polyatomic ion isbound to iron in transferrin?
cyanide, sulfite, sulfate or carbonate.

(i) Write the dectron configuration of Fe*.

(i) Briefly explain what is meant by the term ‘redox-active' .

(iv) Give one example of aredox-inactive meta that hasarolein
biology.
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A dructurd formulafor Warfarin, an anticoagulant, showing al atoms and bondsis shown
below. Draw a gtick representation of the formulain the adjacent box.

Mark
S
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When 1-methylcyclopentene is treated with hydrogen bromide in water, two carbocations
can beformed. Give the structures of these carbocations in the spaces below, indicating

which isthe more stable species.

HBr/ H,0O

_— =

&

More stable carbocation

Less stable carbocation

Give the condtitutional formulas of the products arising from the more stable carbocation in

the above reaction.

When the anaesthetic procaine (G) is heated with 4 M aqueous NaOH, two products, (H)
and (1) are obtained. Give the condtitutiona formulas of (H) and (1).

C\O/\/ll\l_H

CH,CHs
@l C|e

G
CH>CH3 (©)

(H)

)
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Complete the following table.

Mark
S
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CONSTITUTIONAL

STARTING
ATERIAL REAGENTS/CONDITIONS | FORMULA(S) OF MAJOR
ORGANIC PRODUCT(S)
N - cooH

AN
©/\ Br2/ CC|4 (S)Ivmt)
)\/\ H,/PdonC
ethanol (solvent)
o8 o8
)\/\ NaOCHg
Br

in methanol (solvent)

h) ﬁJ excess CHsNH, / heat
CHg—C—0—C—CHs
o excess CHsCH,OH
)K HC! (catdys)
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The Structure of estrone (A), an important O M Zr K
femae hormone, is shown on the right. / 7
HO )

Give the molecular formula of estrone (A).

Identify the functiona groups present in estrone (A).

How many stereogenic (chiral) centres are there in estrone (A)?

Treatment of estrone (A) with LiAlIH, in dry ether (solvent) followed by aqueous acid gives
(B). When (B) iswarmed in concentrated H,SO, and the resultant product is neutralised,
compound (C) containing an dkeneisobtained. Give conditutiond formulas of (B) and

(©).

(B) ©)

Reaction of estrone (A) with excess methanol and HCl gives an acetd (D). Givethe
condiitutiona formulaof (D).

(D)

What are the reagents and reaction conditions that will convert the acetal (D) back to
estrone and methanal.

Reagents and reaction conditions.
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L Mark
Sucrose, a -D-glucopyranosyl- b-D-fructofuranoside, is CH,OH S
table sugar. Its tructureis shown on theright. H oH 7
H
H
HOPH
H HO
CH,OH @
o)
H HO
H CH,0H
OH H

Does sucrose display “mutarotation”? Jugtify your answer.

Draw the Fischer projection of the open chain form of D-fructose.

D-Fructose, on treetment with acidified methanal, gives two furanosdes. Draw the
Haworth structures of these.

Draw the Haworth structure of the disaccharide 2-O-(b-D-glucopyranosyl)-
-b-D-glucopyranose.
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Congder the tripeptide L-cysteinyl-L-phenyldanyl-L-higtidine (Cys-Phe-His) (M ), whose
condiitutiona formulais shown below.

(M) H, H O Ho
7 “NH
N—

Draw the stereoformulas of the products obtained from the complete hydrolysis of (M) with
6 M HCI and indicate their absolute configurations using the (R)- and (S)- convention.

Absolute Absolute Absolute
configuration configuration configuration

The pK, values of higtidine are 1.81, 6.05 and 9.15. Give the structures of the predominant
species present in awater solution of histidine at pH 7.6 and pH 11.0.

pH 7.6 pH 11.0

Give the congtitutiona formulas for the dipeptides Phe-Cys and His-Phe.

Phe-Cys His-Phe

Mark
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Is the following trinuclectide a fragment of DNA or RNA? Give two reasons. M Zrk
5
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Give the generd name of each of the indicated subunits within the structure.

A
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Numerical Data

Physical constants
Planck congant =h=6.626" 10> Js
Speed of light in vacuum = cg=3.00" 10 ms*
Avogadro congtant = N, = 6.022" 10” mol™
Gas congtant = R=8.314 JK™ mai™
=0.08206 L atm K™ mol™

Conversion factors
1nm= 10°m
1kJ= 10°J
1mg= 102g
1L=10°n?
1mL = 10°L

A periodic tableisprinted on the other side of thisdata sheet.
Atomic weightsareincluded in the periodic table.



